
DEPARTMENT OF ENVIRONMENTAL
PROTECTION AND ENERGY

CHJUSTINE TODD WHITMAN
GOUn7l0T

ROBERT C. SHINN, Ill.·
CommwiClntT

Karen Comer
Harrison Bd of Health
Town Hall
Harrison, NJ 07029

June 2, 1994
SUSPECTED HAZARDOUS SUBSTANCE DISCHARGE NOTIFICATION
ilJ U1:;Pt; CASi.. NDl'ltii:.R. ~4 - 5-2 -;-.1.'" ,j~ -4";

The New Jersey Department of Environmental Protection &
Energy, Site Remediation Program, has received verbal
notification of an incident that may have resulted in a
discharge of a hazardous substance within your jurisdiction.
Pursuant to N.J.S.A. 13.1K-15 et seq., (P.L. 1984, c. 210)
"Hazardous Substance Discharge - Reports and Notices Act"
and N.J.A.C. 7:1-7 et seq., lIHazardous Substance Discharge:
Reports and Notices", attached is a copy of our Incident
Notification Form which contains details of the suspected
discharge. Further information concerning this incident may
be obtained by contacting:

Mark Pederson, Section Suprvsr, NJ Dept of Environmental
Bureau Of Field operations
Case Assignment Section
NJDEPE-RPSR-BFO-CAS
Horizon Center, Bldg. 300 Rt 130. CN 407
Trenton, NJ 08625
609-584-4280

Please refer to the above referenced "NJDEPE CASE NUMBER" in all
correspondence concerning this incident.

CHARLES E. KRAUSS, CHIEF
BUREAU OF COMMUNICATIONS
AND SUPPORT SERVICES

Enclosure

New Jersey Is An Eqwl Opportunity Employer· Printed on Recycled and Recyclable Paper
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New Jersey Department of Environmental Protection and Energy

COMMUNICATIONS CENTER NOTIFICATION REPORT

- .
Operator JOYCE Reviewed By' ~

TO ~ 9219Received 5/27/94

Case # 94-5-27-1202-47

,_ .'_ Incident Location: F ac i 1i ty
Site: P. S .E •& G.

Street Address~......-- .. -- .--.-.....-~". ~- -
~2000.,.4T.H.SJ.~~~_''--·

Municipality.. - . - .-~.....--
HARRISON ¥~c~

Phone
"' _ _ _ .. County
"HUDSON

State
NJ

Notification Type Othe~
Affiliation

HUDSON CNTY REG.HD,
Municipality_.~ _, .

- ~-. !.

Phone
201-485-7001

State

Reported By

DONALD 8EESLEY
Street Address

.'- .
Location Type Industrial Incident Date .i..:.5/V/94 Time ONGO

Substance Released COAL. .TAR
Amount Released (

10 S'tisce'a ."State.Liqu£d CASI
Additional Substances .; ... .. , ,

Substance Contained? N
COMU Code 0904

" ", ;',,-,~~".-----
'. ~:__~_:_u.. ~_:,;_,~:.f.~.~.~.~f.:.. -:: Release):,-.C~n·"ti.~~~·~~-:-·'

- ...I'CiIIiL.. ~.... ... ".1..:"-20';'<:· ..._ ......-~

Hazardous Material? LL TCPA? N;"; A310 Letter?y
Referral Code i:.rcii

fl. a:::a .... ~ .• --. .
Incident Description .&SCi:i.l':Ccn tamina tic;;

Injuries? N
Police On Scene? floI

Public Evac? N
Firemen On Scene? N

Facility Evac?N'-
DEP Requested? N._

Public Exposure? N
Wind SplDir 'c ..

.. _- "__ .0:---.- __ -," •• .,.,..,.•• ---..r---- .. .. _
Contamination Of Land. Wa ter.. . . Receiving Water PASSAICJU VER.~':'...c_.,_. __

Status at Scene
SijSPECTE';"'i:>"'~"""t"""6-A-t4il;--~;:=""TAR:~LEACHING INTO RIVER' FROM H i'STORi£A~so Ii: CONTAMI·f.jA·T r-ON:
Er"ACi:l:r;ry~AiREAriY~N ,,-THE PROCESS OF SIGNING A MOA-FOR""- THIS' S.I..TE.· ... .,;._·z-~~,_.

Responsible Party K;;~'~~""..-- .. ,.-:~;,::~'-;:--~~-, -'-. -':' :...-
Party E'.-S. Sic - G.;.:..'"' ",. ~ ... ~"' .. "~ -
Contact DoNat:.D;;:ROB I NSON... .

Street Address

-----P~~ 201~430-8555
Title E,-ANAGER..::.iL-...

County State.., _..--.'bo-...;,:.- .._.,~...........,.,# .•-.
HUDSON-,-; . - - NJ

OFFICIALS NOTIFIED
Name Affiliation Phone Date Time

NJSP "~i$t.~ '. .. ~.. ~~ ; . $ C..." ,......~_i .... -.f. ~.- ..,~~, ",'.r~OE~~~~' FAXED . "- ~::r- ,:.' ;'-~ cOCZ;;'882-2000 ~-S/27/_94 ,~-
MUNIC HARBI50~owiil;;;~ 20~~8#.4.109 ,;. ' .~. .::---- 7~ ~

"

PTL.PE:TG~~~ '::S/ZZ'GJ.4 :12.1.~OTHER ,,"~.~~.ra~~" ". ~-~;r.~ ~;~.~~;;:' :r-,.~.~..~.

Name Affiliation Method Date Time TIM
~'~"~.~"~. :ec~- -,--. ~~.- .....~~

~ifu94 1:.;-"".' -1 ~<-it" ~;:¢-,..~ , DRPSR BFO-CAS. ..~ .E'a.ied~:U4 "'-~- B..o _.:.. ___ ~-,_ • _ ,.- »,;;..,

- .-., .......;:.':.~'!,.•.~7: -2 ~ ~ii<'!#$:~:Z.. DFG HQl fo'F.. -;::otft'W!tii ~a7i94 T- -. ... .' ..~.. - ....- ....

~~~:~--.: :.~.i;~~~.~~~~--. 'v' ~ ..:..'....·_--r:.'i·~.:.: l::,,,~ ~:-",- ..3 ~.(>.-

COMMENTS- .'---- - ...... -,- ... ~.- -,. -_.- .. -., .. .
OTH-:ER . NaT:IFICATTCJNS~'- ....~~...--,:--~ -~_ .

REFER TO CASE; #94-5-24-1429-14 FOR ALLttf?,··~:.. " .. ~;:7:"t~'?~.'~:~j~:~z~:'..- .~-~ ... ~....... _ .. .
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o PS~G ~Gas

80 Park Plaza, Newark, NJ 07101 Tower 24C I (201) 43Q-8053 I Telecopy No. (201) 242-3461

Kenneth L Matson General Manager - Gas Compliance Programs
June 3, 1994

The Honorable Frank E. Rogers
Town Hall
318 Harrison Avenue
Harrison, NJ 07029

Re: Former Harrison Gas Plant - Suspected Discharge Report
Case No. 94-5-24-1632-11

Dear Mayor Rogers:

Kindly be advised than on May 24, 1994 an oily discharge to the Passaic River was detected emanating from
Public Service Electric and Gas Company's ("PSE&G" or "Companylt) former Harrison Gas Plant. The
matter was investigated that date by representatives from the United States Coast Guard and the Hudson
County Regional Health Commission and a timely report was made of the discharge to the New Jersey
Department of Environmental Protection and Energy ("NJDEPEIt) and the USEPA's National Response
Center. The Company implemented temporary mitigative measures that date and subsequently engaged Miller
Environmental Group, Inc., an environmental response contractor, to provide relevant professional assistance
in connection with the design and maintenance of an appropriate interim mitigative measure. The Company
remains in contact with the Coast Guard and the Hudson County Health Commission with respect to this
matter.

As you are aware, PSE&G has been working the with NJDEPE1s Bureau of State Case Management for some
time to resolve environmental concerns relating to the Company's former manufactured gas plant sites,
including the former Harrison Gas Plant. On May 25, 1994, the Company apprised the Bureau of State Case
Management of the discharge and. further, advised them that given the occurrence of the discharge, the
Company intended to initiate a remedial action program at the site as soon as practicable. The remediation
program would involve the investigation and remediation of environmental concerns at the site, including the
identification and resolution of the source of the discharge. The Company is presently completing an
application for a Memorandum of Agreement ("MOA It) for filing with the NJDEPE. The MOA is one of the
regulatory vehicles pursuant to which the NJDEPE would provide regulatory oversight for the Company's
remediation action program.

The Company commits to keeping the city apprised of the progress of its response measures and remedial
action program. The Company respectfully requests that you designate a city official to work with us to
facilitate the communication of matters of mutual interest and concern.

C: Ms. Karen Comer, Health Officer
Mr. Joseph Cundari, Town Engineer

. .
, .-,c:,(.'}.c;:s ~l·.CL:r :-Z.-:::.

95-7004 REV 6193
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cSbd~ af ~~fD ~~rs~v
DEPARTMENT OF ENVIRONMENTAL

PROTECTION AND ENERGY

CHRISTINE TODD WHITMAN

Go11enIor
ROBERT C. SHINN, JR.

CDmmissiallu

Karen Comer
Harrison Bd of Health
Town Hall
Harrison, NJ 07029

June 2, 1994
SUSPECTED HAZARDOUS SUBSTANCE DISCHARGE NOTIFICATION
NJDEPE CASE NUMBER: 94-5-27-0934-20

The New Jersey Department of Environmental Protection &
Energy, site Remediation Program, has received verbal
notification of an incident that may have resulted in a
discharge of a hazardous substance within your jurisdiction.
Pursuant to N.J.S.A. 13.1K-15 et seg., (P.L. 1984, c. 210)
"Hazardous Substance Discharge - Reports and Notices Act"
and N.J.A.C. 7:1-7 et seq., "Hazardous Substance Discharge:
Reports and Noticesll, attached is a copy of our Incident
Notification Form which contains details of the suspected
discharge. Further information concerning this incident may
be obtained by contacting:

Gary Allen, Region Supervisor, NJ Dept of Environmental
Bureau of Emergency Response
Region I
N·J!)EPE-R.PS~-BER-P.egj:("\nI·
2 Babcock PI
West Orange, NJ 07052
201-669-3959

Please refer to the above referenced IINJDEPE CASE NUMBERII in all
correspondence concerning this incident.

,-'....-y,: .. ,'. , ,
/.,,," , J-" . / ..... " .

/~ ~/ -..-; ...r_,., .....

CHARLES E. KRAUSS, CHIEF
BUREAU OF COMMUNICATIONS
AND SUPPORT SERVICES

Enclosure

New Jasey Is An Equal Opportunity Employer. Printed on R.«ycltd and ~cyclablt Paper
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DEP-090
7/93

New Jersey Depar1ment of Environmental Protection and Energy

COMMUNICATIONS CENTER NOTIFICATION REPORT

Received 5/27/94 TO L.ogI 9211
Reviewed By ~

j(]- ...-_·0-
OperatorJUL lEI Case # 94-5-27-0934-20

Notification Type Other
Affiliation-- ----.

USCG~.;£.
Munidpality

~~r-.~"",:", ..~_

Phone

212-668-7920
State

NY

Reported By
....... -_. .l!"-' •• ~I'

PO.NOEL ..~,_
Street Address

~~ .-.:~~~~-:~_.
-- '-- ... "

-~::':'_:~T ..' ...

~L-'_-.............Jncident Location: at he r ". -~.
Site: HARRISON REACH _.__-:.:i,;:,:-._-

Street Address
..,... ZS(r-'- . .. _ -

~R.~VL 8Rl..OGE...... _. =-~.,._,

Phone • _

_ _.__ ._ County ._,

HUDSON.,......'''''d_.·.
Municipality0 •• -:,._ __-.... __ ._

HARRI SON ..._._. .....a....
State

NJ
"".- -------

Incident Date _ 5/27/94LocationType .Cemmerc i a 1·- Time 0900

Substark:e~~~~F·~-H.~.;~~f~·~~·~~:~~i0~~~_'.':l:?-~~'t0,::...-.-- -
10Eio·;;;;S:;· State Li~uid CASt,,"~:'-"~~_:~. .... ··~c '0.-" ,'. Release I! ·C~~tin~e~;~··

Additional SU"bstanees~' :-. __ ._' -~·_;~_~~__·~~.2-E~~.~~~~~~~~- _. '-~~~-~-,~ .'.-'~~'~~z:~~~._
Substance Contained? N __ e_ Hazardous Material? y TCPA? N A310 Letter? Y

COMU Code 0904 Referral Code 001

Incident Description - 5 0i 11

Injuries? N
Police On Scene? N

Public Evac? N
Firemen On Scene? N

Fadlity Evae? N
OEP Requested? N

Public Exposure? N
Wind SplCir •. _ ._. _._

--- ...-----..._~--~---
ContaminationOf Water_~ ...._:i..:.. .. ",--. ReceMngWater PASSAlc..,RIVER..-~:""''.. _

Status at Scene
~".-.:-"~,~~~,,.~, _._- ..----..-...- .... ". -II .... -,-~ ..."' .... ~- -.._ 1. • ~ ...... ~."'._:_r"._._
SHEEN.·ON·WATERFROM AN UNKNOWN SOURCE.MARINE POLICE ENROUTE-TO INVEST.
~.l;i.~~~~. -~::.~'~;." ..~..~,-..QilL~· ..~~:t.~,;.~~_~ .. _~.' " r./.., :.~,-d..:ii:~~~~~:~ ...~_~.

s'!:~~
...':.--:.;,:;...

NJSP

MUN1C
OTHER

Name

l:iQ~Ot1AA6'01Ba
Method~.~.-...".,

;'.O-ff i.ce •MaL
Date~--~S222Z9:4

Time
.0935

TIM

B
..,.._ ...- .... ~7~

Fa)(ed;.;;'.7.~.i.:···"
:y .,

L .T
t..~.' .

COMMENTS
~"JC"_C_.,"'~)"'.=..•.~"'~._~"'.......t"'< ~~~.-.~.- .. _" .~ __ -

-." :";".. -.' ;.;P
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PS~G ~UOIiC Serviceo ~leetT1c anO Gas
Comoanv

80 Park Plaza. Newark. NJ OilOl, 201 430·7000 MAILING ADDRESS PO. Box SiD. Newark. NJ DilD1

Gas Business Unit

HAND DELIVERED
August 17. 1994

Mr. Joseph Cundari
Town Engineer
Town of Harrison
Town Hall
318 Harrison Avenue
Harrison, NJ 07029

Re: Fonner Harrison Gas Plant - Suspected Discharge Report
Case No. 94-8~·1608-37

Dear Mr. Cundari:

As was indicated in our letter dated June 3, 1993 and confirmed in our meeting of the same date,
on May 24, 1994. an oily discharge was detected emanating from Public Service Electric and Gas
Company's (PSE&G) Harrison Gas Plant (Site) impacting the Passiac River. As was reported on
June 3, 1994. PSE&G implemented temporary mitigative measures and subsequently engaged an
environmental response contractor to provide professional assistance with the design and
maintenance of an interim mitigative measure.

Further, it was determined that the discharge was not the result of an event; rather. the Site was
the potential source of the discharge. Since Harrison Gas Plant is a former manufactured gas
plant site. PSE&G determined that it was necessary to initiate a remedial action program at
Harrison. Accordingly. PSE&G entered into a Memorandum of Agreement (MOA) with the New
Jersey Department of Environmental Protection (NJDEP) to provide for regulatory oversight of a
remedial action program to be implemented at the Site.

Kindly be advised that, on August 8. 1994. there was another discharge from the Site. Since this
discharge occurred in an area of the Passaic River not addressed by containment devices
installed after the May event, the discharge was reported to the NJDEP and assigned the case
number referenced above. The discharge was contained immediately using appropriate mitigative
measures. PSE&G has recently retained Miller Environmental Group, Inc. to design and install a
containment system for the entire length of the Site abutting the Passaic River. In addition, an
environmental conSUlting firm is in the process of developing an interim remedial action which will
isolate the Site from contact with the Passaic River.

PSE&G commits to keeping the city apprised of the progress of the remedial action program. If
you have any questions concerning this matter, please feel free to call me at 201-430-8555 or
Donald Baxter at 201-430-8007.

Very truly yours,

G]~/lg><p~~~
Donald G. Robinson
Manager - Supply Operations

TIERRA-B-001580



C Donald Beesley, Investigator, Hudson County Regional Health Commission
Ms Karen Comer. Health Officer, Town of Harrison v---
MST2 Jacob Hobson, USCG
Matthew Tumer, Case Manager, BSCM • NJDEP
D. G. Baxter
T. J. Leimsider
H. J. Mahoney
K. L. Matson
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o PS~G~;~~~
80 Park Plaza. Newark, NJ 07'101/201 430-7000 MAJUNG ADDRESS / P.O. Box 570, Newark, NJ 07'101

Gas Business Unit

Via Certified Mail
Receipt Number P 623 282 821

September 8,1994

Hazardous Waste Enforcement Element
New Jersey Department of Environmental Protection
401 East State Street
CN028
Trenton, NJ 08625-0028
Attn: Case Management Section

CONFIRMATION REPORT
PUBLIC SERVICE ELECTRIC AND GAS COMPANY
HARRISON GAS PLANT
CASE #94-8-8-1607-37

The enclosed discharge confirmation report is submitted pursuant to the requirements of
N.J.A.C.7:1E-5.8.

Please be advised that an additional discharge case, 94-5-24-1632-11 is also applicable
to the site referenced above. As the result of this case, Public Service Electric and Gas
Company (PSE&G) has entered into a Memorandum of Agreement (MOA) with the
NJDEP and has been assigned a Case Manager through the Bureau of State Case
Management. Pursuant to the MOA and with regulatory oversight, PSE&G will
implement a remedial action program at Harrison Gas Plant.

Since PSE&G has determined that the site was the potential source of both discharges
and since PSE&G has entered into an MOA to address potential environmental
concerns existing at the site, we respectfully request that Case # 94-5-24-1632-11 and
Case # 94-8-8·1607-37 be consolidated for confirmation reporting.

Attachment

The pCM-er is in yoor hands.
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C M. Turner, Case Manager, BSCM - NJDEP
MST2 J. Hobson, USCG
J. Cundari, Town Engineer, Town of Harrison
K. Comer, Health Officer, Town of Harrison
D. Beesley, Investigator, Hudson County Regional Health Commission
D. G. Baxter
T. J. Leimsider
H. J. Mahoney
K L. Matson
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY
HARRISON GAS PLANT
CONFIRMA TJON REPORT
CASE #94-8-8·1607-37

1. Individual Reporting Discharge
Donald G. Robinson
Manager· Supply Operations
Public Service Electric and Gas Company
Harrison Gas Plant
2000 Frank E. Rodgers Boulevard
Harrison, NJ 07029
(201) 430-8555

2. Individual Submitting Confirmation Report
See Item 1

3. Person (5) on VVhose Behalf Confirmation Report Is Being Submitted
Inapplicable

4. Person (5) Responsible for the Discharge
The site from which the seepage was observed emanating is owned and
operated by:
Public Service Electric and Gas Company
80 Park Plaza
Newark, NJ 0710

5. Owner/Operator of Facility
Public service Electric and Gas Company
80 Park Plaza,
Newark, NJ 07101
Attention: General Manager· Gas Compliance Programs
(201)43Q.8053

6. Source of Discharge
Seepage was observed emanating from the river bank adjacent to PSE&G's
Harrison Gas Plant.. The Harrison property formerly housed a
manufactured gas plant. Since 1988, PSE&G has been working in concert
with the NJDEP to address and resolve environmental concerns at PSE&G's
former manufactured gas plant sites, including Harrison Gas Plant.

TIERRA-B-001584
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7. Actual Location of Discharge
i. Harrison Gas Plant

2000 Frank E. Rodgers Boulevard
Block 141·143, Lot 8-11,7-34
Harrison
Hudson County, New Jersey
NJD000768028

ji. Passaic River
latitude N40 44' 03"
longitude W14 09' 28"
Site map attached.

8. Types of Substances Discharged
Seepage was observed emanating from the river bank adjacent to Harrison
Gas Plant

9. Quantities Discharged
No estimate was made.

10. Discharge Information
Datemme Discharge Began:

Unknown
Datemme Discharge was Discovered

8·Aug-94 at approximately 1600 hours
Datemme Discharge Ended

Unknown
Datemme Discharge Was Reported

8-Aug-94 at approximately 1611 hours

11. Containment/Cleanup Specifics
a) Description of measures taken to contain, cleanup and remove discharge

A temporary sorbent boom was installed in the area where the seepage was
observed.

b) Summary of Costs Incurred
Costs are ongoing. Expenditure records will be maintained and made
available for inspection and review.

c) Proof of Proper Disposal
Disposal records are maintained at Harrison Gas Plant

TIERRA-B-001585
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12. Corrective Actions/Countermeasures
A temporary boom was placed in the area where the seepage
observed. This temporary boom has been replaced with a more substantial
double absorbent boom which is inspected and maintained regularly.

13. Preventative Measures
The environmental contractor has been engaged to design and install
a containment system for the entire length of the Harrison property
abutting the Passaic River. Further, in July, 1994, PSE&G entered into a
Memorandum of Agreement with the NJDEP. Pursuant to the MOA, PSE&G
will implement a remedial action program at Harrison Gas Plant.

14. Entities Involved in Containment, Cleanup or Removal of Discharge
Miller Environmental Group, Inc.
460 Edwards Avenue
Calverton, NY 11933
(516) 3694900

15. Description of Samples Collected
None

16. Analytical Results
Inapplicable

17. Major Facility Requirements
This facility is not a "major facility .. as defined by N.JA.C. 7:1E·1.6.

18. Supplemental Information
Case # 94-$.24-1632·11 also applies to this site.

19. Additional Discharge Information
Inapplicable

20. Certification is attached.
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CERTIFICATION

I certify under penalty of law that the infonnation provided in this document is true, accurate and
complete. I am aware that there are significant civil and criminal penalties, including fines or
imprisonment or both, for sUbmitting false, inaccurate or incomplete infonnation.

Name of Official Signatory: Donald G. Robinson

Title:

DateSc="P1'" 9. \q~~_

Telephone: 201-430-8555
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o PS~G E~!:~as
80 Park Plaza. T5C. Newark. NJ 07101 MAILING ADDRESS / PO Box 570. Newark. NJ 07101

Telephone No. 201/430·6405
Hugh J. Mahoney General EnVIronmentalCounsel Teiecopy No. 2011802·1267

September 19. 1994

Ms. Karen Comer
Health Officer
Town of Harrison
Town Hall
318 Harrison Avenue
Harrison, NJ 07029

Dear Ms. Comer:

PUBLIC SERVICE ELECTRIC AND GAS COMPANY
HARRISON GAS PLANT
DISCHARGE CASE #94-8-8-1607-37

The enclosed discharge confirmation report is supplied for your information. It
was submitted to the NJDEP Hazardous Waste Enforcement Element on
September 8,1994. pursuant to the requirements of N.J.A.C. 7:1E-5.8.

Questions regarding this report should be directed to Mr. Donald G. Robinson at
(201) 430-8555.

Enclosure

7'L' ~,'\I.:""'n 'l llf I) U' I,;. ,. ~ . • 1. . • ,. J ~ I.....l.,;.
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PUBLIC SERVICE ELECTRIC AND
GAS COMPANY'S ("PSE&G")

INITIAL RESPONSE TO USEPA
REQUEST FOR INFORMATION

DIAMOND ALKALI SUPERFUND SITE
PASSAIC RIVER STUDY

PSE&G FORMER HARRISON GAS PLANT

849900001
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1.0 BACKGROUND

1.1 INTRODUCTION

The United States Environmental Protection Agency ("USEPA") served Public

Service Electric and Gas Company ("PSE&G") with a Request For Information Diamond

Alkali Superfund Site, Passaic River Study Area, dated April 30, 1996 under the

Comprehensive Environmental Response, Compensation and Liability Act of 1998, as

amended, 42 U.S.C. Section 9601 et seq. ("Request For Information"). By this Request For

Information, USEPA seeks information and records concerning industrial operations

conducted at two PSE&G facilities: the former Harrison Gas Plant in Harrison, New Jersey,

and the Essex Generating Station in Newark, New Jersey.

PSE&G's response to this Request For Information was originally scheduled to be

provided to USEP A within thirty calendar days of receipt of same. USEPA has extended the

time for the submission of this response until August 13, 1996.

PSE&G has prepared this submission as its response to the Request For Information.

PSE&G submits that this submission is responsive and, further, it commits to make all

relevant records referenced herein available for inspection at the USEP A's request. PSE&G

wishes to apprise USEP A of certain background information to consider in connection with

evaluating this response.

3

849900004
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Industrial operations at the Harrison Site commenced in 1902. Initially, the Site was

used as a satellite storage facility for a manufactured gas plant. In 1926, construction of a

manufactured gas plant was completed at the Site and commercial operations of this facility

began. Base load gas manufacturing operations ceased in 1965. Thereafter, the Site was

utilized as a peak-shaving facility operating on average approximately 100 hours per year.

Peak-shaving operations were generally tenninated after the 1986/87 winter. The gas plant

has been dismantled. After operations ceased, there was no concerted effort made to preserve

or maintain Plant operating records.

A steam electric generating station commenced commercial operations at the Essex

Site in 1915. A substantial portion of the steam generating facility was removed from

service in the early 1970s and the entire steam plant was removed from service in 1978. The

steam plant was dismantled in 1990. The Site still houses a fleet of combustion turbines

which generate electricity on peak demand days in the summer and winter. After steam

electric generating operations ceased there was no concerted effort made to preserve or

maintain Station operating records.

PSE&G has attempted in good faith to locate and review documents potentially

relevant and responsive to the Request For Information. The absence of any organized

records has made this task extremely difficult. This difficulty has been compounded by the

long history of the operations, the nature and scope of the Request For Infonnation and the

limited period within which to respond. This response should be considered in this context.
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PSE&G recognizes its continuing obligation to supplement this response if responsive

infonnation not known or not available as of the date of this response should later become

known or available to it.

Finally, PSE&G advises USEPA that this response was prepared by a team of

PSE&G employees with assistance from certain external resources. A Project Manager was

designated to coordinate its response to the Request for Information for each facility and each

Project Manager worked with a small team including Company COWlSel to prepare a response

for that facility. The Project Manager for each such facility is designated as the

knowledgeable person for such facility and has executed the required certification.

1.2 CORPORATE HISTORY

Public Service Enterprise Group Incorporated ("Enterprise"), was incorporated in

t 985 under the laws of the State of New Jersey. Its principal executive offices are located at

80 Park Plaza, Newark, New Jersey 07101. It is a public utility holding company that neither

owns nor operates any physical properties. A copy oftbe Certificate of Incorporation of

Enterprise is produced herewith as Appendix A. Enterprise has two direct wholly-owned

subsidiaries, Public Service Electric and Gas Company ("PSE&G") and Enterprise

Diversified Holdings Incorporated ("EDHI"). Enterprise's principal subsidiary, PSE&G, is

an operating public utility engaged principally in the generation, transmission, distribution

and sale of electric energy service and in the transmission, distribution and sale of gas energy
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service in New Jersey. The agent for service of process for PSE&G is E. 1. Biggins, Jr.,

Corporate Secretary.

PSE&G was formed in 1924 by the merger, .i.ntg Blill. ofthe Public Service Gas

Company and the Public Service Electric Company. The Public Service Gas Company and

the Public Service Electric Company were also New Jersey corporations organized in 1873

and 1910, respectively. Both entities were, at the time of the merger, wholly owned

subsidiaries of The Public Service Corporation of New Jersey, organized in 1903. PSE&G

was, as a result of the merger, and· remained until 1948, a 'wholly--owned subsidiary of the

Public Service Corporation of New Jersey. The Public Service Corporation of New Jersey

was dissolved in 1948 and as part of the Plan for Dissolution, PSE&G became a publicly

owned utility.

EDHI is the parent of Enterprise's non-utility businesses: Community Energy

Alternatives Incorporated ("CEA"), an investor in and developer and operator of

cogeneration and independent power production facilities; Public Service Resources

Corporation ("PSRC"), which makes primarily passive investments; Enterprise Group

Development Corporation ("EGDC"), a diversified nonresidential real estate development

and investment business; PSE&G Capital Corporation ("Capital"), which provides debt

financing on the basis of a minimum net worth maintenance agreement from Enterprise; and

Enterprise Capital Funding Corporation ("'Funding"), which provides privately placed debt

financing.
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Enterprise Fonn 10-K for the year ended 1995 is enclosed as Appendix A.

2.0 SITE BACKGROUND

2.1 LOCATION

The former Harrison Gas Plant (hereinafter referred to as the "Plant"), encompassing

approximately 30 acres (the "Site"), is located at 2000 Frank E. Rodgers Boulevard

(formerly South Fourth Street) in the Town of Harrison, Rudson County, New Jersey and is

designated as Block.78, Lot 1 on the tax maps of the Town of Harrison.

-

The Site is located on the east side of the Passaic River between Frank E. Rodgers

Boulevard and the former Newark Penn-Central Railroad Line. The boundaries of the Site

fonn an approximate triangle bordered on the west/northwest by the railroad line, on the east

by Frank E. Rodgers Boulevard and on the south/southwest by the Passaic River. lbis

southern/southwestern boundary consists of approximately 1,600 feet of shoreline. Figure 2-

1 depicts the general location of the Site.

2.2 OWNERSHIP

The Site was generally acquired in separate transactions over a period from 1884

through 1924 by the Newark Consolidated Gas Company ("Newark Gas"). Figure 2-2
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presents a summary of these transactions. Available instruments of transfer are available for

inspection.

Newark Gas leased its Plant properties and franchises to the United Gas Improvement

Company in 1898 which assigned the lease that same year to the Essex and Hudson Gas

Company. Public Service Corporation of New Jersey acquired in 1903 the plant, property

and franchises of the Essex and Hudson Gas Company, which included the Site. The Essex

and Hudson Gas Company and Newark Gas Company merged with and into PSE&G in

1939.

2.3 INFRASTRUCTURE

This section presents a description of Plant equipment layout associated with

industrial operations at the Site from 1902 until circa 1992, when industrial operations were

terminated at the Site.

2.3.1 FUEL AND PRODUCT STORAGE

Commencing in 1902 through September 1926, when the Plant commenced

commercial operations, the Site was a satellite facility utilized solely for the storage of oil

and manufactured gas. Available information suggests that this was the first industrial

operation conducted at the Site.
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A Sanborn Map dated 1907 presents a layout of the structures related to the raw

material and product storage operation at the Site. This depiction is confirmed by a 1926

inventory of Plant equipment. The 1926 inventory also reflects that additional raw material

and product storage equipment were installed and utilized at the Site prior to construction of

the Plant in 1926. These structures may be summarized as follows:

• Boiler House - no construction date available

• Gas Holder #1 (3 million cubic feet capacity) - constructed in 1906

• Two Oil Storage Tanks

•• Tank No. ] (500,000 gallon capacity) constructed in 1902

•• Tank No.2 (600,000 gallon capacity) constructed in 1906

• Coke storage and handling facility - no construction date available

• Gas Holder #2 (5 million cubic feet capacity) - constructed in ]91°
• Oil Storage Tank #3 (2 million gallons capacity) - constructed in 1911

Circa 1915, a tunnel was constructed under the river connecting the Site with the

Market Street Gas Works in Newark, New Jersey. The tunnel contained four six-inch steel

lines at the bottom encased in concrete. The lines were used for tar and oil transfer between

the Site and the manufactured gas plant in Newark. The tar and oil lines have been

abandoned for many years. The tunnel also contained two thirty-inch cast iron gas mains

with drip pots on the Newark side. In 1925 an eight-inch water line was installed on top of

the down river cast iron main.
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Plant records concerning the generation and management of effluents prior to 1924

have not been located.

2.3.2 GAS MANUFACTURING

A gas manufacturing plant was constructed at the Site during the period from 1924-

1926. The gas plant commenced commercial operation in October 1926. Major Plant

equipment related to the manufactured gas plant operation may be summarized by

operational category as follows:

Gas Generation

• Generator house with eight (8) carburetted water gas sets each consisting of a

generator, carburetor, superheater, washbox, and ancillary equipment

Cooling purification system consisting of primary and secondary condensers, relief

holder, exhausters/compressors, after-coolers, tar precipitators, absorbers and oxide

boxes

Steam Generation

• Boiler house with stoker boilers and ancillary mechanical and chemical addition

equipment
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• Eight (8) waste heat boilers and two (2) steam accumulators

Ash handling system (ash sluiceway and ash pit)

Cooling and Waste Water Management

• Non-contact cooling water system and related piping systems and equipment

Tarry water collection system and related piping and equipment including tar

separators, sedimentation basin and sand filters

• Filter house water softener equipment

Storafe Facilities

• Gas holders

Oil tanks and related equipment including oil pumphouse and auxiliary piping

• Tar tanks and related equipment including auxiliary piping, stills and condensers

Miscellaneous Plant Facilities

• Coal and coke handling facility

• Electric substation

• Meter house

• Office building
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• Machine shop

Subsequent to commencement of commercial operations, the Plant's baseload gas

manufacturing operation was expanded by the addition of the following major equipment:

• Two (2) carburetted water gas sets

• Two (2) gas cooling condensers

• Five (5) oxide boxes

Two (2) sulfur absorbers

• Two (2) precipitators

• Thee (3) naphthalene scrubbers

• Eight (8) thionizers

Three (3) fire stills

Two (2) steam stills

• Tar and drip oil storage tanks

• Tar settling tanks

• Oil storage tanks

• Gas mixing tank

Miscellaneous Plant facilities were added later including an employee building and

laboratory.
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The carburetted water gas process was the only process utilized at the Plant to

manufacture gas until circa 1950. Commencing circa 1950, natural gas supplies were made

available to the Plant. Natural gas supplies changed the mixture of raw materials available

for the gas manufacturing process, thereby enabling the Plant to employ a number of

additional gas manufacturing processes to increase production capacity. These processes

included the reformed natural gas process, modified air jet gas process, cold enrichment gas

process and cyclic catalytic reformed gas process. The Plant reached its greatest production

capacity circa 1955. Circa 1955, the Plant installed liquefied petrolewn gas/air production

facilities providing the Plant with the capability to supplement gas production capacity

during periods of peak demand.

Figure 2-3 depicts the layout of Plant circa 1955 at the peak of Plant baseload.

production capacity.

-

By 1965, PSE&G baseload gas requirements were being provided primarily by

natural gas. This change was occasioned by the increased availability of natural gas and the

completion of a program for conversion of customer appliances for natural gas use. With this

change, the Plant was converted in 1965 to peak shaving status. Additionally, given the

system's reliance on natural gas as the primary source of supply, the Plant's generating

equipment needed to be retrofitted to employ the oil gas manufacturing process. Oil gas and

liquefied petroleum gas had a BTU content similar to natural gas, and as a result were

generally interchangeable for system supply. Carburetted water gas, which had a much lower
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BTU content, was not interchangeable with natural gas for system supply. Accordingly, the

carburetted water gas manufacturing process ceased and the carburetted water gas sets were

converted to oil gas sets.

A synthetic natural gas (SNG) facility was installed at the Site and commenced

commercial operation in 1973. The SNG facility provided the Plant with additional

capability to supplement send out capacity during periods of peak demand. The SNG facility

ceased operations in 1980.

Gas manufacturing operations ceased in 1992. From its conversion to peak shaving

status in 1965, the Plant operated thereafter on a limited basis each year. manufacturing gas

only during periods of peak demand. From 1965 until the Plant was taken out of service in

1992. the Plant conducted manufacturing operations approximately 100 hours/year. The

SNG Plant, however, operated more frequently. As will be discussed below. the SNG Plant

was a self-contained independent complex.

2.3.3 DEMOLITION

The Plant has been in the process of dismantlement since 1988. The Site remains in

operation as a natural gas metering and regulating station and continues to receive liquefied

petroleum gas/air peak shaving gases to supplement natural gas supplies during periods of

peak demand. The Site also houses a gas distribution subheadquarters. Present site
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conditions are depicted in Figure 2-4.

3.0 SITE OPERATIONS

3.1 GAS MANUFACTURING PROCESSES

-

The Plant commenced commercial operation in October 1926 and was retired from

service after the 1986/1987 winter. The liquefied petroleum gas air process continued in

operation until 1992. The Plant operated as a baseload plant (Le., continuous operating

facility) until 1963-1965 when it was converted to peak shaving status (i.e., operating only on

days when customer gas demand exceeded available natural gas supplies). The Plant utilized

the following gas manufacturing processes while operating in a baseload mode: the

carburetted water gas ("CWO") process; the reformed natural gas ("RNO") process; the

cyclic catalytic reformed ("CeR") gas process; the liquefied petroleum gas/air (otLPA") gas

process; the modified air-jet gas process; and the cold enrichment gas process. Once the

Plant was converted to peak shaving status, it utilized the LPA gas process, oil gas process,

and synthetic natural gas ("SNOot) process. Figure 3-1 is a time line identifying the periods

during which the Plant utilized these processes. Appendix B presents the total quantity of

gas produced by process by year from the period 1926-1992. Process flow diagrams for each

process are presented in Figures 3-2 to 3-9.

This section presents a description of each of the manufacturing processes utilized at
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the Plant to manufacture gas including a description of the raw materials utilized, the

products, by-products and residuals generated, and if available, the chemical composition of

these materials based on available records and/or relevant literature.

3.1.1 CARBURETTED WATER GAS PROCESS

Process Materials

The raw materials utilized in the manufacture of carburetted water gas included coke,

carburetion oil and steam. (See Appendix B). Further, Appendix B presents the quantity of

raw materials by type by year utilized in the gas manufacturing processes. Raw materials

utilized in the purification of carburetted water gas include carburetion oil, soda ash, caustic

soda, nickel sulfate, ferrous sulfate, manganous sulfate, finished salts, arsenic trioxide, iron

oxide and lime. Appendix B generally presents the quantity of the raw materials utilized in

the gas purification process by type by year. By-products generated in the purification of

carburetted water gas, tar, light oil and sulfur, were recovered for sale. AppendixB presents

the quantity of these by-products generated by type by year. Other by-products generated

which were recovered for reuse in the process included naphthalene enriched oil and liquid

purification solution. Records documenting the quantity of reused by-products have not been

located. Residuals generated in the manufacture of carburetted water gas included clinkers,

tar sludges and spent iron oxide. These residuals were managed as wastes. Records

concerning the quantities generated and/or their disposition have not been located.
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Process and EquiPment

The equipment utilized in the generation of carburetted water gas consisted of three

vessels, the generator, carburetor and superheater. Figure 3~10 depicts this equipment. All

three vessels were refractory brick~lined steel vessels. The carburetor and superheater were

also filled with checker bricks placed in "honeycomb fashion".

Process

The carburetted water gas process was a cyclic process consisting of periods of

"blows" or blasting periods and "runs" ("up~run". a "back~nm" and a "second up~run") or gas

making periods.

Coke was loaded from conveyors into the generator via hoppers. During the "blow

period". air was introduced into the base of the generator via air blowers and passed through

the bed of coke where the coke was combusted. Secondary air was introduced at the top of

the generator to ensure complete combustion of the gases. Combustion gases were then

passed to the top of the carburetor vessel and were forced down through the checker brick in

the carburetor and then passed to the bottom of the superheater vessel where the gases passed

up through the checker bricks in the superheater thereby heating the carburetor and

superheater chambers. The combustion gases were then routed to a waste heat boiler to

generate steam and then exhausted to the atmosphere.
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After the "blow" was completed, an "up-run" period began by the introduction of

steam at the base of the generator which was passed up and through the incandescent bed of

coke. This resulted in the production of a water gas. The water gas was then enriched by

carburetion oil which was sprayed from the top of the generator and carburetor, as the water

gas passed through each of these vessels. The heat contained in the mass of brick in the

carburetor and superheater caused the oil vapors to thermally crack producing a carburetted

water gas. The carburetted water gas produced was then passed to a wash box where it was

cooled by being bubbled through continuously circulating water routed to the washbox from

the next to last pass of the tar separators. The washbox was a steel vessel which had inlet and

outlet liquid connections and inlet and outlet gas connections. Tar and water vapors were

condensed from the gas as the gas was cooled by the water. The condensate was routed out

of the washbox as a tarry water through the outlet liquid connection. The gas was routed via

the outlet gas connection to the primary gas condensers and the tarry water was routed to the

tar separators via the tarry water collection system.

After the "up-run" cycle of the process was completed, a "back-run" cycle was

conducted by introducing stearn at the top of the superheater. The steam became superheated

when it passed counter~current to the "up-run" down through the checker brick in the

superheater and up through the checker brick in the carburetor. The stearn reacted with any

carbon which may have been deposited in these chambers during the "up-run" producing

water gas. Steam and water gas passed to the generator where the mixture was sprayed with

oil from the top ofthe generator. The resultant oil vapors were thermally cracked as they
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passed through the hot bed of coke in the generator. The resultant carburetted water gas was

then passed to the washbox where it was cooled again by being bubbled ilirough continuous

circulating water. The gas and tarry water were routed in the same manner as the products

generated during the "up-run" cycle.

Following the "back-rwt" cycle, a second "up-run" cycle of short duration was then

completed in the same sequence and manner as the initial "up-run" again producing a

carburetted water gas that was routed to the washbox. This gas and the tarry water were

routed in the same manner as the products generated in the "up-run" and "back-run" cycles.

The final cycle involved a blow or blast consisting of the introduction ofa stream of

air through the coke bed at the base of the generator to purge the chambers of residual

carburetted water gas. The residual gas was routed to the washbox and the combustion gases

to the waste heat boiler. This stream of air rekindled the coke bed resulting in the beginning

of a new gas generation cycle.

The carburetted water gas was routed from the washbox to primary gas condensers.

The primary gas condensers were steel boxes comprised of several components including: an

inlet gas pipe; an inlet water box (containing river cooling water); condenser tubes supported

by tube sheets (through which river cooling water was routed to condense the tars and water

vapor from the gas); an outlet box (where the river cooling water was collected and routed to

the discharge lines of the Plant's Drain System [as defined below - See Section 3.3.2] for
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discharge to the river); and an outlet gas pipe (through which the gas was routed to the relief

holder). The river cooling water used in the primary condensers came from the secondary

condensers. Gas was passed in the primary condenser over water filled condenser tubes

producing a further decrease in the temperature of the gas. This resulted in a further

condensation of tar and water vapors from the gas. The tarry water was routed to the tar

separators via the tarry water collection system. The non-contact cooling river water exiting

the primary condensers was in part routed to the ash sluiceway where it was used to quench

bottom ash from the boilers and the balance of these waters was routed via the Plant Drain

System to the discharge flume where it commingled with other non-contact cooling waters

and was discharged to the Passaic River. The gas was next routed to the relief holder.

The relief holder served to smooth the cyclic flows associated with the gas making

process thereby ensuring the uniform flow of gas through the downstream purification system

process. The movement of the gas in and out of the relief holder via the inlet and outlet pipes

caused further condensation of the tar and water vapors from the gas. The resultant tarry

water mixture was collected in drip pots located at low points in the gas piping system. The

tarry water was pumped to tar separators via the tarry water collection system.

Gas from the relief holder was routed to the secondary condensers for further cooling.

The secondary condensers were also steel boxes that were comprised of the same components

as the primary condensers. The secondary condensers employed the same process to.

generate condensates similar to those of the primary condensers which were also routed to
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the tar separators via the tarry water collection system. The sole difference between the

primary and secondary condensers was that the non-contact river cooling water in the

secondary condensers came directly from the Passaic River. As indicated above, after exiting

the secondary condensers, this river cooling water was routed to the primary condensers for

cooling there, so that the hottest gases were cooled by the warmest water. As discussed

below, river water used for Plant cooling was not chemically treated.

The gas was pumped from the secondary condensers by exhausters. This activity

raised the pressure of the gas so that it could move through the balance of the purification

process. The compression of the gas caused an increase in temperature. The heat of

compression in the gas was removed by passing the gas through the after-coolers. The after-

coolers were heat exchanger-type equipment of similar design to the condensers. The water

used for cooling in the after~coolers was well water and also was not chemically treated. The

well water was obtained from an on-site well. Condensates generated by this cooling

process, typically tar and water, were also routed to the tar separators via the tarry water

collection system. The cooling water was routed to the discharge flume via the Plant Drain

System and discharged to the Passaic River with other non-contact cooling river waters.

The gas was then routed to the tar precipitators. The tar precipitators were steel

cylinders containing electrically charged plates, where the tars that remained entrained in the

gas, were precipitated out of the gas stream by the electrical fields generated by the plates.

These tars were also routed to the tar separators via the tarry water collection system.

21

849900022

TIERRA-B-001611



Figure 3-11 depicts the tarry water collection system that was used to route tars and

the condensates generated in the cooling/purification system to the tar separators. As

discussed below, the system was also used to route tarry water drips generated in the Plant

gas transmission lines to the tar separator (See Figure 3-11).

From the tar precipitators, the gas was routed to the liquid purification system. The

liquid purification system consisted of a series of steel cylindrical packed towers, called

absorber towers, where the gas was scrubbed with an activated sodium carbonate solution to

remove hydrogen sulfide. The sodium carbonate solution was prepared in a chemical mixing

tank. It consisted primarily of water, sodium carbonate and nickel sulphate. Ferrous sulphate

and manganous sulphate were also used in lieu of nickel sulphate. Conunencing in the mid

1940's, the solution used consisted of sodium carbonate, ferrous sulphate and arsenic trioxide.

The towers were packed vertically with wooden lattice-type trays. Solution was sprayed

from the top of the towers on to the wooden trays in a counter current direction to the flow of

the gas, which entered at the bottom of the tower. The tower was designed to create a large

surface area that maximized the interaction of the gas with the sodium carbonate solution.

The spent sodium carbonate solution was sent to the thionizers for sulfur recovery and

regeneration of the carbonate solution for reuse in the absorber tower. The thionizers were

steel tanks with steel baffles installed to lengthen the distance the solution had to travel in its

passage. Near the bottom of the thionizer were frames over which canvas tubes were

stretched and into which compressed air was piped. The air came through the wall of the
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canvas tubes and bubbled upward through the solution producing a sulfur froth and a

regenerated solution. The froth generated was pumped to a slurry pit and then to a filter

press where a sulfur paste was recovered from the froth and packaged for sale. A residual

solution generated from the filter press was collected in a concrete in-ground structure and

then routed back to the absorber towers for reuse in the gas scrubbing process. Most of the

regenerated solution from the thionizer was routed to the absorber towers for reuse in the gas

scrubbing process; and the excess solution was pumped to a purification sedimentation basin.

A flocculation agent was added to the purification sedimentation basin to cause colloidal

solids to settle to the bottom. The solids were pumped as a slurry to the tar separators. The

effluent in the purification sedimentation basin was discharged to the discharge flume,

commingled with non-contact cooling water and discharged to the Passaic River.

The thionizer equipment was upgraded in the late 1940's to increase capacity and enhance

sulfur recovery capability.

Circa 1948, the Plant gas purification system was modified with the installation of

naphthalene scrubbers. After 1948, the gas was routed from the tar precipitators to the

naphthalene scrubbers prior to being processed in the liquid purification system. The

naphthalene scrubbers were above-ground steel cylindrical packed towers designed to

remove naphthalene from the gas by spraying the gas with a carburetion oil. The towers had

a bottom connection for the inlet of gas and top connections for the inlet of oil. The gas

flowed up through the packed towers in a counter current flow to the descending oil and

exited the scrubbers through an outlet at the top. The oil dissolved the naphthalene in the
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gas. Naphthalene enriched carburetion oil was collected at the bottom of the tower and

routed to a carburetion oil tank located adjacent to the naphthalene scrubbers. The oil was

used as feedstock in the gas generation process. It is believed that naphthalene was removed

from the manufactured gas stream prior to 1948. Plant records documenting where and how

the removal was conducted have not been located.

Gas purified in the absorber towers was routed to the oxide boxes for final

purification. The oxide boxes were circular steel tank structures arranged in a series/parallel

piping configuration with inlet and outlet gas connections. The oxide boxes were equipped

with horizontal wooden trays packed with wood chips coated with iron oxide. Iron oxide (a

red dust) was mixed with the wood chips on-site and the resultant mixture packed on the

horizontal wood trays. Lime or sodium carbonate were also used in the mixture to create an

alkaline environment. The gas was passed through the iron oxide wood chip mixture

producing a chemical reaction that caused the remaining traces of hydrogen sulfide to be

removed from the gas. The gas was then piped to station meters for measurement and then to

the gas storage holders for on-site storage.

Over time, the chemical reaction process caused a depletion in the available iron

oxide in the wood chip iron oxide mixture which was transformed into iron sulfide. The

material was periodically regenerated on-line by introducing a prescribed amount of air. The

oxygen in the air reacted with the iron sulfide. regenerating the iron oxide and fonning

elemental sulfur both of which remained in the box. The regeneration process could be
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carried out a few times before the iron oxide could no longer be regenerated and needed to be

replaced. Spent oxide which includes the elemental sulfur was removed from the oxide

boxes and discarded as a waste.

The Plant transmission gas piping system design provided for the collection of

condensates (i.e. light oils and water) from the manufactured gas stream at various points

throughout the Plant piping system. These condensates dropped from the gas stream as a

result of the cooling of the gas and the decrease in gas flow velocity.' Drip pots, which were

metal receptacles, were installed at low points for the speCific purpose of collecting these

condensates and providing a means for their removal (See Figure 3-12). The drip pots were

equipped with pumps to remove the condensates and transport them via the tarry water

collection system to the tar separators.

The condensates collected in the area of the plant beyond the liquid purification

system (e.g. oxide boxes, station meters, gas storage holders) were pumped to an

underground vault for separation of the water from the light (drip) oils. The water was

pumped through the tarry water collection system to the tar separators and the light (drip) oils

were pwnped to a storage tanle (See Figure 3-13). After the Plant was converted to a peak-

shaving operation and the Plant's use of kerosene as a scrubbing oil in the naphthalene

IThese condensates were not limited to the carburetted water gas process. These
condensates were also generated in the reformed natural gas and oil gas processes. See Sections
3.1.2.1 and 3.1.2.7.
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scrubbers, the quantities of light (drip) oils decreased significantly. Given the use of

kerosene and the decrease in drip oils, the condensates from the drip pots were routed to the

tar separators without separation of water condensate from the minor quantities oflight (drip)

oils.

Chemical Composition o(Raw Materials

The primary raw materials used to manufacture carburetted water gas were coke and

carburetion oil. See, Table 3-1. These raw materials were consumed on site.

When coal is heated to temperatures above 350°C (66rF) in the absence of free

oxygen, it pyrolyzes into volatile chemicals and a solid residue, called coke (Neavel, 1981).

There are two main types of coking processes, high-temperature coking and low-temperature

coking. (Wilson and Wells, 1950). The coal reaches a temperature of 900°C (1,652 OF) or

higher during high-temperature coking; in low-temperature coking, the coal temperature

usually does not exceed about 700°C (1,292OF). High-temperature coke is used in

metallurgy (e.g., iron reduction) and for gas manufacture. Low-temperature coke is used

primarily as a smokeless fuel for domestic and industrial uses. No coke was produced at the

Plant. High-temperature coke was used for gas manufacture at the Plant. Most of the coke

used was produced by the Camden Coke Works in Camden, New Jersey. or the Koppers
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Coke Works located in Kearny, New Jersey.

High-temperature cokes vary considerably in physical appearance and

physical/chemical properties, depending on the coal used for carbonization, as well as the

coking process and conditions used to manufacture the coke (Wilson and Wells, 1950;

Thibaut, 1963; Neavel, 1981). Typical U.S. cokes contain 2.1 to 7.7 percent moisture, 7.4 to

17.7 percent ash, 0.6 to 1.3 percent volatile matter, and 0.5 to 1.1 percent total sulfur

(Thibaut, 1963).

Data are available for coke supplied to the Paterson Gas Plant in 194] and ]944

(Table 3-2; Philipps, 1947). It is assumed that the coke supplied to both PSE&G gas plants

were the same. As is typical for high-temperature cokes (Howard, 1981), the Paterson coke

contained more than 90 percent carbon. Oxygen, sulfur and nitrogen were present at low

concentrations. Many cokes also contain traces of chlorine compounds (0.15 to 0.60 percent)

and phosphorus (0.01 to 0.25 percent) (Thibaut, ]963).

Most of the polynuclear aromatic hydrocarbons (pAHs) in high-temperature cokes are

in polymer form with molecular weights greater than about 600 daltons and are completely

insoluble and immobile (Zander and Collin, 1993). Because these PAH polymers are

toxicologically inert, the lower molecular weight, more mobile PAHs that were in the

original bituminous coal or that were generated during coal carbonization to produce coke

were evaporated during the coking process and condensed in the light oils and coal tars
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produced at that time. Thus, high-temperature cokes can be concluded to contain little if any

of the mobile PAHs that appear on the CERCLA hazardous substances list or any of the low

molecular weight organic chemicals, including PAHs.

All the metals and metalloids that appear on the CERCLA hazardous substance list

can be found in coal. No data to date on the metal concentrations inhigh-temperature coke

have been found. However, the trace metals concentrations in cokes should be similar to or

slightly higher than their concentrations in the coal from which the coke was manufactured,

with the exception of volatile metals and metalloids, such as arsenic, mercury and lead, since

a typical high-temperature coke has about 75 percent of the mass of the coal from which it

was produced (Wilson and Wells, 1950). The metal and metalloid concentrations of coals

used at the Plant are discussed in Section 3.3 ofthis report.

Carburetion Oil (Gas OW

Plant records indicate that the gas oil used for gas production at the Plant was a heavy

gas oil equivalent to the residuum from a catalytically cracked petroleum. Heavy gas oil has

a boiling point range from about 250°C to about 600°C (Bingham et aI., 1979; National

Research Council, 1985). Typical gas oils used in the early 1930s for gas manufacture had

distillation curves in which 60 to 85 percent by volwne of the oil distilled below 600°F

(316°C) and 14 to 38 percent was distilled at temperatures above 600 OF (Morgan, 1931).

These data are generally consistent with data contained in available Plant records.
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Relevant literature does not contain data concerning the chemical composition of gas

oil used during the period the carburetted water gas process was employed .. There is,

however, data available relative to the concentration ofPAHs and metals that may be

representative of the chemical composition of the gas oil utilized in the carburetted water gas

process.

TItree gas oils refined from Indian crude oils were analyzed by Ramaswamy (1987)

for PAHs of interest. The concentrations ofPAHs of interest found in these gas oils are

summarized in Table 3-3.

Gas oils undoubtedly also contain higher molecular weight PAHs, such as

fluoranthene, chrysene, benz(a)anthracene, benzofluoranthene, benzo(a)pyrene, indeno

(1,2,3-cd)pyrene, benzo(ghi)perylene, and dibenz(a,h)anthracene based on analysis of No. 6

fuel oil. (See Table 3-4). Concentrations of these higher molecular weight PAHs in gas oils

can be expected to be comparable to or lower than their concentrations in No.6 fuel oils.

The metals in gas oil would be similar to those in other middle and heavy refined

petroleum products. Distillate and residual fuel oils typically have low concentration of

metals. Typical metals concentrations in No.6 fuel oil are summarized in Table 3-5.

Nickel and vanadium usually are the most abundant metals in crude and refmed oils.

They are present as high molecular weight nickel and vanadium porphyrins derived from
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fossil chlorophylls. Most other metals of interest are present at low concentrations. Sulfur

was present in four samples of gas oil analyzed by Lindsey and Wagstaffe (1983) at

concentrations of 0.091 to 1.04 percent. Plant records documenting sulfur levels in gas oil

are generally consistent with those data.

Chemical Composition q,(Producls and Bv-Products

The product and by-products of the carburetted water gas process at the Plant were

carburetted water gas, tar, light oils, and sulfur (See Table 3-1). This section presents

available information on the chemical composition of these by-products. Unless stated

otherwise available data has been obtained from relevant literature.

Carburetted water gas of the type produced at the Plant was a mixture of water gas,

generated by passing superheated steam over high-temperature incandescent coke, and the

gases produced by thermally cracking gas oil in the carburetor and superheater. Water gas

contains mainly carbon monoxide and hydrogen, with small amounts of carbon dioxide,

nitrogen, and methane. It has a heating value of just under 300 BTU/ft3•

Carburetted water gas manufactured at the Plant between 1926 and 1952 had a

heating value generally ranging between 500 and 600 BTU/ft3• These low BTU carburetted
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water gases were composed primarily of hydrogen and carbon monoxide, with small amounts

of methane and illuminants (low molecular weight unsaturated hydrocarbon gases) (Table

3.6). Illuminants in the gas may have included small amounts of BTEXs and low molecular

weight PAHs.

Large amounts of tar were produced as a by-product of the carburetted water gas

process. (See Appendix B). The reformed natural gas process and the oil gas processes also

produced tar. Tar was received at the Plant from other PSE&G gas plants for use as a fuel

and as a raw material to produce specialty tars and tar products for sale.

Manufactured gas tars are extremely complex mixtures of literally thousands of

organic compounds and small amounts of several inorganic elements (Gangwal and Nichols,

1989; Novotny et al. 1981; Zander 1987; Sebor et al., 1989; EPRI, 1993). Their major

ingredients are hydrocarbons, PAHs and related nitrogen (N), oxygen (0), and sulfur (S)

substituted compounds. Plant records do not contain a description of the chemical

composition of the carburetted water gas tars generated. Relevant literature contain certain

useful data which may serve as a reference for a description of the chemical composition of

carburetted water gas tar. These data are presented in Tables 3.7,3.8 and 3.9. The tars

collected at the three sites were collected from underground structures and probably contain a

mixture of tars from different sources and non-tar materials, such as soil. They may have
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been weathered to different degrees. Natural weathering from evaporation/dissolution and

bacterial degradation tends to decrease the concentration of low molecular weight

components, such as benzene, and increase the concentration of high molecular weight

components, such as benzo(ghi)perylene, in the tar. Nevertheless, these tars contain a wide

variety of monocyclic aromatic hydrocarbons and PAHs at elevated concentrations.

Monocyclic aromatic hydrocarbons (BTEXs) may have been depleted from the sample from

Site 3 (See Table 3-8), indicating that this sample may have been exposed to the air and

weathered. Carburetted water gas tars also contain several metals and metalloids (Table 3-9).

Plant records do not contain a description of the chemical composition of light (drip)

oils. Relevant literature contains certain useful data that may serve as a reference for a

description of the chemical composition of light (drip) oils. These data may be summarized

as follows: Light (drip) oils are composed of low molecular weight organic chemicals,

mostly hydrocarbons, distilling below 200°C. They are often called drip oils because they

collect in and are collected from drip pots located at low points in the gas processing piping

system at the gas plant from where they are pumped. Thus, most of the drip oil produced at

the Plant was produced as a by-product of the carburetted water gas process. The drip oil

produced was either sold or mixed with fuel on-site and consumed or mixed with the heavier

fractions of tar for production of a variety of tar products for sale.

32

849900033

TIERRA-B-001622



Major ingredients oflight (drip) oils are the so-called BTEX compounds, benzene,

toluene, ethylbenzene, and xylenes (Edison Electric Institute, 1984). Benzene often is the

most abundant hydrocarbon, with concentrations in the range of 45 to 72 percent by weight

(Muder, 1963). Light (drip) oils also may contain 0.5 to 5 percent naphthalene, but rarely

contain more than trace concentrations of higher molecular weight PAHs because they have

low vapor pressures (Muder, 1963; Neff, 1979). Saturated hydrocarbons ranging from as low

as pentane to possibly as high as decane or undecane are present in light oils.

S1JlIm:, primarily as hydrogen sulfide, contained in the manufactured gas is highly corrosive,

odiferous, and toxic.. The hydrogen sulfide must be removed from the manufactured gas

before it can be sold to customers. Most of the hydrogen sulfide at the Plant was removed

from the gas and was converted to elemental sulfur, which has commercial value. Whenever

there was a market for the sulfur, it was sold, mostly for crop treatments and for manufacture

of sulfuric acid.

ReSiduals

The carburetted water gas process produced tar residuals, clinkers and spent oxide.

Tar residuals were mixed with ash and dirt and disposed of as a waste. Clinkers, which are

fused spent coke, were placed in the ash pit. Ash pit solids were periodically removed and

sold andlor disposed of as a waste. Iron oxide that could no longer be regenerated was

removed and replaced and the spent iron oxide was disposed of off-site as a waste. Since the
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conversion ofthe Plant from a base load operation to a peak-shaving operation circa 1963-

1965, no iron oxide replacement was required. When the Plant dry purification equipment

was taken out of service in 1987-1988, the iron oxide was removed and disposed of off-site.

Tar Residual. The characteristics of tar residual, including the range of concentrations of

hazardous substances in it, are summarized in Section 3.1.1.

Clinkers, Relevant literature does not contain chemical data on clinkers. It can be expected

that the composition ofthese residuals would be similar to that of coal bottom ash which is

discussed in Section3.3.4.

Spent Oxide. Spent oxide contains elemental sulfur, iron and sulfate.

3.1.2 OTHER MANUFACTURED GAS PROCESSES

As indicated above, the availability of natural gas supplies changed the mixture of

raw materials used in the gas manufacturing process and enabled the Plant to employ a

number of supplemental manufactured gas processes to increase production capacity. These

processes included: reformed natural gas; modified air.jet gas; cold enrichment gas; cyclic

catalytic reformed gas and liquefied petroleum air gas. The gases generated by these

additional processes were commingled with manufactured gases to provide a uniform quality

of gas to customers. This commingling was performed in a mixing tank located downstream
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of the station meters. The mixing tank was an above-ground horizontal steel tank with a

series of pipes connected to it to accept the different gases for mixing and to convey the

mixed gas to the gas storage holders.

3.1.2.1 REFORMED NATURAL GAS

The reformed natural gas manufacturing process began in 1951. The equipment

utilized in the manufacture of carburetted water gas was also used for the generation of

reformed natural gas. A process flow diagram is depicted in Figure 3-3. Like the carburetted

water gas process, the reformed natural gas process was a cyclic process consisting of periods

of "blows" or blasting periods and "runs" or gas-making periods. By-products and residuals

generated were essentially the same in type but substantially less in volume than in the

carburetted water gas process. See Table 3-10. The basic difference in the manufacturing

process was that natural gas replaced the gas oil as feedstock. Natural gas was passed up

through the coke bed in the generator on the "up-run" cycle with the steam and routed

through the carburetted and superheater. On the "back-ron" cycle natural gas was injected

with a small amount of steam into the superheater. The reformed natural gas manufactured

was routed through the same cooling and purification equipment and processes as the

carburetted water gas. The condensates generated in the cooling process were water and a

minor amount of tar and drip oil. Small quantities of sulfur were also generated in

connection with the processing of the gas through the Plant's liquid purification system.

These by-products were managed in the same manner as the carburetted water gas by-
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products. Non·contact river water utilized in the cooling process originated from the same

sources as in the carburetted water gas process and were managed collected and discharged in

the same manner.

Raw Material

Natural Gas, The sources of natural gas supplied to the Plant were from Transcontinental

Gas Pipeline Corporation (Transco) and Texas Eastern Transmission Corporation (TETCO).

Deliveries of Trans co natural gas began in 1950. Deliveries ofTETCO natural gas began in

1953.

Natural gas has a relatively simple composition, dominated by methane. Three

hydrocarbons, methane, ethane and propane make up more than 95 percent of the total

volume of natural gas. Small amounts of other low molecular weight and volatile

hydrocarbons, as well as carbon dioxide, oxygen, and nitrogen also are present. Table 3-11

presents the chemical composition of natural gas received from TETCO at the Plant as

compared with the typical chemical composition of natural gas.

Natural gas may also contain traces of higher molecular weight hydrocarbons in the

vapor phase or in aerosols. Some of these hydrocarbons may condense in the pipeline or be

delivered to customers and be burned with the natural gas.
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Product

Reformed Natural Gas. Refonned natural gas was a mixture of water gas and the pyrolysis

products of the thermal cracking of natural gas. Table 3-12 presents the chemical

composition of reformed natural gas.

By-Products

Small amounts of tar and sulfur were generated as by-products of the reformed natural

gas process. The typical compositional data for these materials are presented in Tables 3.7

and 3.8.

3.1.2.2 MODIFIED AIR JET GAS

The modified air jet gas manufacturing process began in 1951. A process flow

diagram is depicted in Figure 3-4. Natural gas under high pressure was fed through a nozzle

or jet into a pipe. The resulting rapid expansion of the natural gas in the pipe increased the

velocity of the gas which in turn created a partial vacuum in the pipe. This partial vacuum

allowed a controlled quantity of air to be aspirated into the natural gas stream producing

modified air jet gas. This manufacturing process did not involve a thennal/chemical reaction

and thus did not generate any by-products or residuals requiring management. The gas

bypassed the Plant cooling and purification systems and was fed directly to the gas mixing
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tank for mixture with other manufactured gases.

Modified air jet gas is composed of a mixture of the gases contained in natural gas

(Table 3-11) and air. The major gases in air are nitrogen (=80 percent) and oxygen (=20

percent). Thus, concentrations of oxygen and nitrogen in modified air jet gas would be

higher than their concentrations in natural gas; concentrations of gaseous hydrocarbons

would be lower than those in natural gas.

3.1.2.3 COLD ENRICHMENT GAS

The Cold Enrichment Gas manufacturing process began in 1951. A process flow

diagram is depicted in Figure 3-5. This process simply involved the introduction of natural

gas directly into other manufactured gases in the gas mixing tank. Cold enrichment gas was

manufactured by mixing a low-BTU water gas or reformed gas with natural gas to produce a

gas with a higher heating value. The cold enrichment gas was designed to have a heating

value ranging from 500 to 600 BTUlft3. Final gas composition varied depending on the

mixture used to obtain the desired heating value. This manufacturing process did not involve

a thermaVchemical reaction and thus did not generate any by-products or residuals requiring

management. The gas bypassed the Plant cooling and purification systems and was fed

directly to the station meters or the gas mixing tank for mixing with other manufactured

gases.
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3.1.2.4 CYCLIC CATALYTIC REFORMED GAS

The Cyclic Catalytic Reformed ("CCR") Gas manufacturing process began in 1954.

This process required modification of certain Plant generation equipment. A process flow

diagram is depicted in Figure 3-6. One generator set was converted to a CCR gas set and two

new CCR gas sets were installed. A CCR gas set was comprised of two refractory brick lined

steel vessels interconnected at the bottom. The first vessel was called. a combustion shell and

the second vessel was called a reforming shell. Figure 3-14 depicts a CCR set. The

combustion shell contained an inlet for air and a burner system capable of combusting natural

gas, kerosene or liquefied petroleum gas. The reforming shell contained a bed of nickel

catalyst impregnated in alumina balls near the bottom of the chamber.

Like the carburetted gas manufacturing process, the CCR gas process is a cyclic

process consisting of periods of "blows" and "runs". Heated gases were generated in the

combustion shell by combusting natural gas or kerosene or liquefied petroleum gas and air.

The heated gases were directed to the reforming shell where the gases heated the catalyst bed,

were exhausted to a waste heat boiler (to generate steam) and then exhausted to the

atmosphere, completing the "blow" cycle. Natural gas and steam were then introduced at the

interconnection between the combustion and reforming shells. The natural gas and steam

mixture passed through the catalyst bed where the natural gas and the steam mixture were

catalytically cracked into water gas. The water gas was routed through the waste heat boiler

(generating steam) to a washbox and then to a gas condenser for cooling. This gas condenser
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was substantially similar in design to the primary and secondary gas condensers utilized in

the carburetted water gas process. The condensates generated in the washbox and/or

condenser were primarily water vapor and were routed via the tarry water collection system

to the tar separators. Virtually no tar was generated in this gas manufacturing process. The

gas was then routed without further cooling or purification directly to the mixing tank to be

commingled with other manufactured gas supplies.

Raw Materials

Raw materials utilized in this process included kerosene, natural gas, liquefied

petroleum gas and nickel catalyst. (See Table 3-13).

Natural Gas: The composition of natural gas is presented in Section 3.1.2.1.

Kerosene: Kerosene was one of the first middle distillate fuels refined from crude oil. It was

originally used as an ilIwninating oil, but subsequently became popular for home and

industrial heating. As a light refined product with little or no sulfur, it was well suited as a

feedstock for the cyclic catalytic reformed gas process.

Kerosene has a PAR composition similar to that of most middle distillate products

(See Table 3~14). Low molecular weight PARs are most abundant. High molecular weight

PAHs are not detectable or are present at very low concentrations. Plant records indicate that
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kerosene used at the Plant contained lower concentration of PAHs than the samples described

in Table 3-14. Low aromatic kerosenes of the type used at the Plant contain less than 5

percent aromatic hydrocarbons. These may include a small amount ofBTEX (benzene,

toluene, ethyl benzene, and xylenes) compounds, all of which appear on CERCLA's

hazardous substance list. These low aromatic kerosenes also contain 80 to 85 percent

saturated hydrocarbons. The remainder of the hydrocarbons are olefins.

Liquefied Petroleum Gas: Propane and butane, collectively known as liquefied petroleum

gas, are hydrocarbon gases produced from natural gas and crude oil. They are gases at room

temperature and normal atmospheric pressure, but become liquid at low temperatures and

slightly elevated pressures.

As discussed above, propane of the type used at the Plant contained slightly more

than 90 percent propane and nearly 9 percent ethane (Table 3-15). Butane contained about

78 percent butane and 22 percent propane. Although the vapors of these gases are dense

(specific gravity of 1.5 I and 2.0), any gas released to the environment would immediately be

diluted in the atmosphere where it would be photo oxidized;

Nickel Catalyst

The nickel catalyst used to catalyze the conversion of hydrocarbon gases to inorganic

gases, such as carbon monoxide and hydrogen, with lower energy content contained about 3
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to 8 percent nickel and was supported on solid alumina, an inert material.

Product

CCR Gas; The feedstock for manufacture of cyclic catalytic reformed gas was natural gas,

butane and/or kerosene. These are fairly clean, low molecular weight fuels. Therefore,

significant amounts of by-products were not produced. The cyclic catalytic reformed gas was

manufactured and enriched to produce a gas with a heating value ranging from 500 to 600

BTU/:ft3. This gas contained primarily methane, hydrogen, and carbon monoxide as

combustibles (Table.3-16). The major noncombustible gaseswere nitrogen and carbon

dioxide.

Resjdual

Spent Nickel Catalyst: Spent low nickel catalyst from the CCR gas generation process was

the only residual in the cyclic catalytic reformed gas process. Periodically, the spent catalyst

was removed and disposed of off-site. The catalyst contained a low concentration of nickel

and as such was not suitable for sale as a source of nickel. The catalyst degraded very little

during use and did not need to be replaced often (Morris, 1950).

3.1.2.5 LIQUEFIED PETROLEUM AIR GAS
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The liquefied petroleum gas manufacturing process began in 1954. A process flow

diagram is depicted in Figure 3-7. The process was utilized during peak periods of demand

to supplement the Planes baseload manufactured gas production. Liquefied petrolewn gas

was received from off-site via pipeline. The liquefied petroleum gas was fed by pipeline to a

vaporizer house which contained four steam vaporizers, cylindrical heat exchange-type

vessels. Steam from the Plant's high pressure steam system was injected into a series of

tubes in these vessels. The liquefied petroleum gas was introduced into the vessel at ambient

temperature making contact with the stearn filled tubes. This resulting heat transfer caused

the liquid to vaporize and the steam to condense. As the pressure of the liquid petroleum

vapors increased, the vapors moved out of the vaporizer to a nozzle header. The liquid

petroleum vapor under pressure was then fed through a nozzle into a pipe. The resultant

rapid expansion of the vapor in the pipe increased the velocity of the vapor which in turn

created a partial vacuum in the pipe. This partial vacuum allowed a controlled quantity of air

to be aspirated into the vapor stream. The liquid petroleum air gas was routed to the mixing

tank where it was commingled with other manufactured gases and then directed to the gas

storage holders. The condensed steam drained from the vessel was routed to a hot well and

then to the Plant Drain System for discharge to the Passaic River via the discharge flume.

This manufacturing process did not involve a thermal/chemical reaction and thus did

not generate any residuals requiring management. The gas bypassed the Plant cooling and

purification system and was fed directly to the gas mixing tank for mixing with other

manufactured gases.
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The liquefied petroleum gas manufacturing process continued until 1992,

approximately five (5) years after termination of the oil gas manufacturing process (See

discussion below). For the period 1987-1992, the liquefied petrolewn gas manufacturing

process was the only gas manufacturing process remaining in operation at the Plant. The

continuation of this process required that certain Plant operations remain in use to

manufacture this type of gas including the boiler house to generate steam, the vaporizer

house, the non-contact cooling water system, and gas compressors to pump the gas from the

storage holders to the gas distribution system.

A chemical composition of liquefied petroleum air gas and LPA natural gas mixture

are shown in Table 3-17.

3.1.2.6 COKE OVEN GAS

Coke oven gas from the Koppers Company coke oven gas plant in Kearny, New

Jersey, became available to and was used at the Site from 1951 to 1965 to supplement

manufactured gas supplies. The gas was transported to the Plant by pipeline and routed via

Plant piping to the mixing tank where it was commingled with other manufactured gases.

This process did not involve a thermal/chemical reaction on-site and thus did not generate

any residuals requiring management. The gas bypassed the Plant cooling and purification

system and was fed directly to the gas mixing tank for mixture with other manufactured

gases.
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Coke oven gas of the type delivered to the Plant from the Koppers Coke Plant in

Kearny, NJ had a composition similar to that of other coal gases (Table 3-18). The most

abundant flammable gases in it were hydrogen and methane. Small amounts of carbon

monoxide and illuminants also were present.

3.1.2.7 OIL GAS

As indicated above, circa 1963-1965, the Plant was converted to a peak: shaving

facility and the gas generating equipment was converted to utilize the oil gas manufacturing

process: four (4) gas generator sets were converted to twin parallel vaporizer high BTU oil

gas units; two (2) more gas generator sets were also converted but only utilized single

vaporizer units; and the cyclic catalytic refonned gas sets and remaining carburetted water

gas sets were removed from service. Figure 3-15 depicts an oil gas set. A process flow

diagram is depicted in Figure 3-8. The oil gas manufacturing process was tenninated after

the 1986/1987 winter.

The oil gas sets consisted of a vaporizer vessel and a superheater. The conversion to

high BTU oil gas units generally involved the following changes to the carbureted water gas

sets: the connection between the generator and carburetor at the top of the vessels was

removed and replaced with a new connection installed at the base of the vessels; an air

injection system was installed at the top of the generator and carburetor, replacing the air

injection connection at the bottom of the generator; process steam and oil feedstock
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connections were installed at the top of these vessels; checker brick was substituted for the

coke bed at the base 'of the generator vessel; a smaIl stack was installed at the stack valve of

the superheater; and waste heat boilers and auxiliary equipment were removed.

Like the carburetted water gas process, the oil gas process was a cyclic process

comprised of a "blow" and "run" cycle. During the blow period, oil (naphthalene enriched

oil or spent oil) was introduced for combustion at the top of the vaporizer vessels (formerly

the generator and carburetor vessels) and sprayed into a current of air also being injected at

the top of these vessels where the mixture was ignited. Combustion gases traveled down

through the checker brick in the vaporizers and up through the checker brick in the

superheater. The stack valve was opened and the combustion gases were exhausted up the

stack to the atmosphere. The passage of the combustion gases through the vaporizers and

superheater heated the refractory brick. The stack valve was then closed commencing the nm

period. Kerosene was sprayed from the top of the vaporizers. The resultant vapors traveled

down through the heated checker brick in the vaporizers and up through checker brick in the

superheater. The kerosene vapors were thermocracked into permanent gases by the heat

contained in the refractory brick.

The manufactured gas was then routed through the Plant's cooling system. The gas

was routed through the naphthalene scrubbers but was not, however, processed through the

liquid purification system. The liquid purification process was not necessary due to the low

sulfur content of the kerosene. Hydrogen sulfide was removed in the oxide boxes.
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Condensates generated from the cooling of the gas were managed in the same manner

as were the condensates from the carburetted water gas process. Non-eontact cooling water

and steam were supplied and managed as in the carburetted water gas process.

Raw Material

Kerosene: The chemical composition of kerosene was discussed above in Section 3.1.2.4 of

this report. The concentrations ofPAHs in typical kerosenes are summarized in Table 3.14.

Relevant literature does not contain information on the metals content of kerosene. Metals

concentrations in kerosene should be lower than those in heavier distillate fuels and residual

fuel oils (e.g .• No.6 Fuel Oil) (See Table 3-5).

Naphthalene Enriched Oil (Spent Oil): Kerosene used for scrubbing became enriched with

napthalene and low molecular weight aromatic compounds.

Products

Oil Gas

Oil gas. manufactured from kerosene at the Plant had a heating value of about 1000 to

1250 BTU/ft3 and was composed primarily of methane (35 to 38 percent). ethane (3 to 15

percent), ethylene (13 to 26 percent), and hydrogen (19 to 24 percent) (See Table 3-19). The
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only chemicals ofinterest present in the Plant's oil gas are benzene and toluene. Acetylene,

which was listed by EPA in its letter of April 30, 1996 to PSE&G was not detected in 12

Plant oil gas samples at concentrations greater than 0.01 percent.

By-Products

Tar

The oil gas process produced oil gas, light oil and tar. (See Table 3-20). The amount

of tar produced during the oil gas process depended on the composition and weight of the

distillate fuel that was thermally cracked. The tar produced as a by-product of the oil gas

process was sold or used on-site as a fuel. Tars produced in the oil gas process probably are

similar to the tars produced in the carburetted water gas process. (See Tables 3.7,3.8 and

3.9).

Light Oil

Light oils generated by the oil gas process were similar to light oils produced in the

CWG process (See Section 3.2.1). The light oils were mixed with the tar.
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3.1.2.8 SYNTHETIC NATURAL GAS

A synthetic natural gas ("SNG") plant was constructed in 1972- 1973. The SNG Plant

was a self-contained complex consisting of a series of heaters, heat exchangers, reactors and

associated equipment including a high pressure stearn boiler all constructed on a concrete

slab surrounded by a concrete contairunent curb. Naphtha, hydrogen and steam were the

primary feedstocks used in the SNG process (See Table 3-21). The naphtha was stored in a

2,200,000 gallon above-ground storage tank encircled by an earthen berm. The naphtha was

supplied to the SNG Plant via above ground piping. Hydlogen required for process start-up

was supplied by hydrogen trailers located in the vicinity of the process area. The hydrogen

was piped via above-ground piping to the process area. Steam was provided for the process

by a package steam boiler and a process steam drum waste heat exchanger system. Figure 3-

9 presents a schematic of the SNG process.

Naphtha was introduced at the beginning of the process through a pre-heat exchanger

to a desulfurization feed heater. Hydrogen was also introduced to the process stream at the

inlet to the desulfurization heater. The desulfurization heater was a steel enclosure

containing fuel oil burners and a series of steel tubes. No.6 fuel oil was the fuel used in the

heater.

A preheated hydrogen/naphtha mixture was fed through the heater tubes where hot

combusted gases vaporized the hydrogen/naphtha mixture. The combusted gas was vented
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out a stack to the atmosphere. The hydrogen/naphtha vapor was passed through the

desulfurization section of the plant consisting of a low nickel molybdenum catalyst sulfur

hydrogenerator (to convert the organic sulfur in the naphtha to hydrogen sulfide) and a

hydrogen sulfide absorber containing zinc oxide (where the hydrogen sulfide was removed

from the vapor) resulting in a sulfur free naphtha vapor.

Fifty percent of the naptha vapor was mixed with steam and routed to the first stage

reactor feed heater, a piece of equipment similar to the desulfurization feedheater. The

combusted gases from this heater were vented out a stack to the atmosphere and the heated

vapor routed to the first stage Catalytic Rich Gas ("CRGot) reactor that contained a high

nickel catalyst bed. The steam and naphtha vapor was passed through the catalyst bed and

reacted to form a methane and carbon dioxide rich gas. Ninety percent of this stream was

routed to the second stage CRG reactor and the other ten percent to the reformer for hydrogen

production.

The other fifty percent of the naphtha vapor was commingled with steam and the

methane and carbon dioxide gas from the first stage eRG reactor and routed directlyw the

second stage eRG reactor where further methanation occurred by passing the gases and

vapors through a high nickel content catalyst bed. The outlet gases from this reactor were

sent to the third stage CRG reactor where further methanation occurred by passing the gases

again over a high nickel catalyst. The resultant gases were then routed to the rich gas

absorber tower where the gases were bubbled through an activated potassium carbonate
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solution where the carbon dioxide was removed and the methane gas passed through a cooler

and routed to the high pressure natural gas system.

As indicated above, ten percent of the methane and carbon dioxide rich gas produced

in the first stage CRG reactor was routed to the refonner, the initial stage in the recycle

system that produced hydrogen. The reformer was a heater. High pressure stearn was

injected into the gas stream prior to entering the reformer, where the gas and high pressure

steam mixture reacted at high temperature over a low nickel catalyst to form a carbon

monoxide and hydrogen gas mixture. This gas mixture was then routed to a carbon

monoxide shift converter where it passed through an iron chromium catalyst that converted

the carbon monoxide to carbon dioxide. The resultant carbon dioxide rich hydrogen gas

mixture was routed to the recycle absorber tower where it hubbled through an activated

potassium carbonate solution where the carbon dioxide was removed. The hydrogen was

passed to recycle compressors for use in the desulfurization portion of the SNG process as

indicated above.

As indicated, carbon dioxide was removed from the methane rich and hydrogen rich

gases in the rich gas absorber and recycle absorber, respectively. The carbon dioxide was

removed in both instances by bubbling the gases through an activated potassium carbonate

rich mixture. Potassium carbonate solution for the absorbers was mixed in a tank. The

solution was comprised of potassium carbonate, diethanolamine, vanadium pentoxide and an

anti foam agent (Union Carbide UCON 50-HB-5100). The carbon dioxide reacted \Vith the
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solution forming a bi-carbonate solution. This solution was routed to a carbonate regenerator

tower where the solution was heated producing a carbon dioxide gas and carbonate solution.

The gas was vented to the atmosphere and the carbonate solution was routed to the absorbers

for reuse in the carbon dioxide removal process.

Heat exchangers were located at various stages of the process to reduce the

temperature of the gases in order to generate steam and optimize the chemical reaction in the

catalyst. The heat exchangers were comprised of a steel tube bundle in a tank. Treated city

water was fed through the tubes for cooling the gas. The steam generated was routed through

a process steam drwn for use in the process. Condensates from the cooling of the gases were

collected in knockout drums. These condensates were routed to a conventional oily water

separator. The oily water separator was used to manage gas· stream condensate and

stonnwater collected in the process area. The oil was routed to a waste oil tank and used on-

site as boiler fuel. The water was routed directly to the last pass of the Plant's tar separators,

overflowed to the sedimentation basin, passed through the sand filters and discharged to the

discharge canal where it was commingled with the non-contact cooling water prior to being

discharged to the Passaic River. After January 1979, the discharge from the sand filters was

directed to the Passaic Valley Sewerage Commission ("PVSC") sewer system. A diagram of

the SNG wastewater system is depicted in Figure 3-16.

Off-specification gases generated dwing SNG process start up, shut down andlor

upset periods along with any releases from safety valves were routed through a knockout
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drwn where any condensate was removed. The remaining gases were routed to a flare where

the gases were ignited and combusted. The products of combustion went to the atmosphere.

Steam requirements for the SNG process were provided by a package stearn boiler

and process steam drum waste heat exchanger system. The package steam boiler was a

conventional steam boiler fueled by No.6 fuel oil with a rated capacity of 50,000 pounds of

stearn per hour at 600 psig. The fuel oil was atomized into the boiler and ignited by a torch.

A forced draft fan provided the air required to support combustion. Treated city water was

fed to the boiler and steam generated as combusted gases passed over water filled boiler

tubes. The combusted gases were vented to the atmosphere. The steam was routed to a

header where it was combined with stearn generated from the process steam drwn and

utilized in the SNG process.

rity W~!~! ~"T~~eec fGr :;t~~ gCjiCia:iuil. itwitoS iniiialiy routed to the filter house

for softening (removing calcium and magnesium salts) and then to the demineralizer

treatment package. Minerals were removed from the water by ion exchange. The

demineralized water was chemically treated in the line to the feedwater pumps for the boilers

and the process drums. A chemical solution ofhydrazine (0.5 lbs.lweek) and phosphate (5

lbs.lweek) was used to treat the water. Monosodiwn phosphate was used for pH and scale

control and hydrazine was added to scavenge oxygen.

The demineralizer package unit was regenerated with solutions of sulphuric acid and
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caustic soda. The spent solution was routed to the neutralization tank for pH adjustment as

required with either sulphuric acid or caustic soda. The neutralized solution was routed to the

last pass of the tar separators and managed in the same manner as was the carbonate solution

and the boiler blowdown water.

Steam was generated throughout the process by removing excess heat from the gases

via heat exchangers. The steam generated was routed to a process steam drum. Steam was

separated from the water in the drum. The steam went to a steam header for use in the

process in conjunction with the steam generated in the boiler. The water was circulated back

to the heat exchangers for cooling of the process gases and steam generation.

Three percent of the water used in the boiler was blown down each day from the

50.000 Ibslhr boiler used in the SNG steam generation system. which was in operation from

1973 to 1980. This system was only used on an intermittent peak-shaving basis and as a

result only generated a very small amount of blow down residual water over the year.

Approximately 4,000 gallons of boiler blowdown water would be expected to be generated

daily when the SNG process was in operation.

The types of chemicals that would be associated with the boiler blowdown water

result from reactions of raw material chemicals (pH controller) and hydrazine which react in

the boiler water to fonn ammonia.
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Blowdown from the SNG generation system was discharged into the oily water

separator and then to the last pass of the tar separators where it overflowed to the

sedimentation basin and then through the sand filters prior to being discharged to the

discharge canal where it was commingled with non-contact cooling water prior to discharge

to the Passaic River. After 1979, it was discharged to the PVSC sewer system.

The catalysts in the reactors deactivated over time. Spent catalysts were removed by

contractor and disposed of off-site. The zinc oxide depleted over time by conversion to zinc

sulfide. Zinc sulfide was removed by a contractor and disposed of off-site.

Carbonate solution was periodically drained to a neutralization tank so as to maintain

the efficiency of the carbon dioxide removal process. The solution was neutralized with

sulphuric acid and then routed to the last pass of the tar separators, overflowed to the

sedimentation basin and then routed through sand filters to the discharge canal where it was

commingled with non-contact cooling water prior to discharge to the Passaic River. After

1979, it was discharged to the PVSC sewer system.

Raw Materials

Naphtha. The main raw material for synthetic natural gas manufacture was a light virgin

(uncracked) naphtha. The quantity of naphtha by year used in the SNG process is presented

in Appendix B. Naphtha is a low-boiling distillate of crude oil. Naphtha distills below
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230°C (446°F) (Table 3-22). Ninety percent of the virgin naphtha distilled at a temperature

of 340°F and the rest distilled below 365 of with no more than I percent residue. Naphtha

consisted primarily of hydrocarbons with 4 to 12 carbon atoms. The naphtha supplied to the

Plant in 1972 from Texaco contained a minimum of 65 percent paraffins, no more than I

percent olefins, 30 percent naphthenes (cycloparaffins), and 10 percent aromatic

hydrocarbons. Specifications also required that the naphtha contain no more than 2 mgIL

total chloride, 1 mglL total lead, I mgIL total arsenic, I mg/L total copper, and 5 mgIL total

nitrogen. A detailed chemical composition of virgin light naphtha has not been located in

Plant records or the relevant literature.

Nimox. Nimox was a conunercially available catalyst that contained low concentrations of

nickel and molybdenwn.

Zinc Oxide. A chemical compoWld used to remove the hydrogen sulfide from the naphtha

vapors.

Nickel Oxide Catalyst. A reformer catalyst used to produce hydrogen from the methane

rich gas.

Ferric Oxide and Chromium Oxide Catalyst. A shift converter catalyst composed of 8S

percent iron oxide and 7.5 to 10 percent chromiwn oxide was used. Spent catalyst was

disposed of off-site.
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Hia;b Nickel Catalyst. This catalyst was sold for recovery of nickel or regeneration ofhigb

nickel catalyst because of its high nickel content. Available Plant records do not contain the

quantity of Nimox, Zinc Oxide, Nickel Oxide, Ferric Oxide and Ferric Oxide and Chromium

Oxide or high nickel catalyst used at the Plant.

Product

The chemical composition of synthetic natural gas has not been located in available

Plant records or relevant literature. It is believed, however, that the gas was composed

primarily of methane and trace amounts of carbon dioxide and hydrogen.

Residuals

Sulfur was removed from the vaporized naphtha to protect the process catalysts and

captured as zinc sulfide. The zinc sulfide and spent catalysts (Spent Nimox, Spent Ferric

Oxide and Chromium Oxide Catalyst) were disposed of off-site. The spent nickel catalysts

were sold. The spent potassium carbonate was routed to the last pass in the tar separators for

processing in the tarry water collection system.
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3.2 FUEL AND PRODUCT STORAGE

Storage Process

The Plant possessed numerous above-ground and a limited number of below-ground

structures for the storage of raw materials used in the gas and steam generation processes and

for the storage of gas and the products and by-products of the gas generation processes.

Table 3-23 presents available information as to the list of above-ground storage structures

situated at the Plant as of 1974. As indicated in Section 2, certain of these structures were

used for the same storage purpose from 1902-1926. This table also presents data concerning

storage capacity and contents as of the same date. Available information concerning

structure contaimnent as of 1974 is also presented in Table 3-23. Circa 1974, PSE&G began

a program to upgrade spill containment measures for above-ground storage structures that

remained in operation. Table 3-24 presents a list of the structures in service circa 1980 and

describes the upgraded contairunent measures for such structures as of that time. Figure 3-17

depicts available information with respect to the location of these structures. Table 3-25

presents available information as to the list of below-ground storage Structures (including

storage capacity and contents as of 1974).

The Plant also utilized outdoor yard areas for the storage of certain raw materials, i.e.

coal and coke utilized as fuel in the gas and steam generation processes. These areas are also

depicted in Figure 3-17.
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Gas product stored in the holders was ultimately transported via underground piping

to off-site undergro~nd transmission pipelines for distribution to customers.

Raw Materials Storaae

The primary liquid and solid raw materials utilized at the Plant initialIy included coal

for steam generation, coke and carburetion oil for gas generation and various chemicals for

purification. Coal was used as the primary fuel for stearn generation from 1926 until 1963.

After 1938, tar from the Plant and oil were also used as fuel for stearn generation. Coke was

used as the primary feedstock for gas generation from 1926 until 1963. After 1950, natural

gas, kerosene and liquefied petroleum gas were used in the gas generation process. Appendix

B presents by year the quantities of the primary raw materials consumed in the Plant

processes.
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Liquid fuels including carburetion oil, No.6 fuel oil, kerosene and naphtha were

generally delivered to the Plant by barge or oil tanker. The liquid fuels were off-loaded and

routed via Plant piping to above-ground tanks for storage. The liquid fuels were piped from

the storage tank for combustion in the boilers (No.6 fuel oil and carburetion oil), combustion

in the gas genemtors (carburetion oil and kerosene) and as a feedstock in the SNG Plant

(naphtha).

Tar generated at the Plant was also used in the boilers as a boiler fuel. It was moved

from on-site tar storage tanks to the boilers via below-ground piping.

The chemicals used for purification were received by rail and truck and stored in

outdoor yard areas (e.g. iron oxide) and inside Plant buildings (e.g. liquid purification

chemicals).

As discussed below, Gas Holder No.3 had a tar conditioning system to maintain

dehydration. Viscosity was maintained by mixing the tar with a tar solvent. Plant records

concerning the chemical composition of the tar solvent were not maintained.

Gas Storage Holders No. I and No.2 were water-sealed holders. The water in these

holders was treated with sodium carbonate and sodium dichromate to prevent corrosion of

the steel water tank. Circa 1984 the use of sodium carbonate and sodium dichromate was

discontinued and the concentrations of these chemicals allowed to deplete. The holder water
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was then treated with Aiken V-20, a proprietary anti-microbial organic bromine material to

control bacterial corrosion.

Products and By~Products Stora~e

The primary product produced was gas. Gas transported from generation processes

via underground and above-ground pipelines to above~ground gas holders for storage. The

Plant contained four gas holders, one relief holder and three gas storage holders. The three

storage holders were of two types -- water sealed holders and a tar sealed holder.

Two of the gas storage holders and the relief holder were water-sealed holders. The

water-filled type holder consisted of two primary components ~-an above-ground steel tank

filled with water and a smaller diameter inverted steel tank positioned inside of the above-

ground steel tank by means of a guide frame and ancillary equipment. All the water-sealed

gas holders were of the telescopic or multiple lift gas holder type. (See Figure 3-18). The

gas entered and left the relief holder through inlet and outlet pipes that entered and exited the

reliefholder through the bottom of the steel tank so as not to interfere with the movement of

the gas holder. The openings of the inlet and outlet pipes were located slightly above the top

of the above-ground steel tank. The inner steel tank was capable of rising or falling in

response to the flow of gas that entered or left the relief holder. The relief holder served to

smooth the cyclic flows associated with the gas-making process.

61

849900062

TIERRA-B-001651



The tar sealed gas holder (No.3 Gas Holder) also consisted of two primary

components •• an above-ground waterless steel shell and an inside piston which was moved

up and down by the pressure of the gas under it. (See Figure 3-19). The joint between the

piston and the steel shell wall was made tight by a tar seal. The tar seal also consisted of two

essential components: a rubbing plate so constructed as to cause it to glide smoothly as the

piston moved up and down; and the volume of tar necessary to prevent the escape of gas

from the steel shell. Gas entered and left the gas holder via inlet and outlet pipes that entered

the side wall of the gas holder immediately above the floor of the gas holder. Special care

was required to maintain the proper viscosity and dehydrated (i.e. water free) condition of the

tar. That special care was accomplished by the No.3 Gas Holder Tar Conditioner System

described below.

The tar used as part of the seal required periodic conditioning to dehydrate the tar and

maintain the desired viscosity. Intermittently, discrete amounts oftar from the seal were

routed to a conditioner for water removal. The tar conditioner was a heat exchanger where

tar was heated by steam-filled steel tubes. The stearn was exhausted to the atmosphere. The

resultant water and light oils vapor from the tar was routed to the No.3 Gas Holder Tar

Conditioner condenser for cooling. The estimated water and light oil vapor was less than 100

gallons a day. Non~ontact cooling water was used in the condensers for cooling the vapor.

The condensate was routed to a decanter while the light oils were separated from the water.

The light oils were recovered. The water was routed to an outlet pipe, commingled with non-

contact cooling water and discharged to the Passaic River. After 1976, the water was routed

62

849900063

TIERRA-B-001652



to the ash pit where it overflowed to a catch basin and commingled with non~contact cooling

water prior to discharge to the River. The conditioned tar was returned to the No. 3 Gas

Holder to be utilized as a seal.

Tar and water vapors were condensed from manufactured gases throughout the gas

cooling process. These condensates were collected and pumped and flowed by gravity to the

tar separators. Tars were separated from the water in the tar separator and routed to settling

tanks and steam stills for further dehydration. This dehydration process resulted in the

removal of light oils from the tar. The tar and light oils were separately routed to above-

ground steel tanks fQrstorage. Appendix B presents by year the quantities of tar and light

oils generated by the Plant.

In addition. as indicated above, naphthalene enriched carburetion oil was recovered

from the naphthalene scrubbers and collected in an above-ground tank for storage and

subsequent reuse. The oil was used as a feedstock in the gas generation process.

Sulfur was recovered from the spent carbonate solution used.to purify carburetted

water gas and refonned natural gas. As indicated above, a sulfur paste was made in filter

presses from a froth generated from the spent carbonate solution in the thionizers. The sulfur

paste was barreled and sold. Appendix B presents by year the quantities of sulfur sold by the

Plant.
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Tar and light oils. like the sulfur. had value in the marketplace. Tar and light oils.

however. also had value to the Plant and other gas plants in the Public Service gas system as

a feedstock. This Plant and other gas manufacturing plants in the Public Service gas system

were required to maintain detailed inventories not only with respect to material generation

but also material disposition. Annual reports were required to be filed in the New Jersey

Board of Public Utilities presenting these data. These reports contain a Residual Stock

Account that presents detailed infonnation on the generation and disposition of these

materials. Available documentation for the period 1926 through 1975 demonstrates that all

volumes oftar and drip oil generated within the system were either marketed or used as fuel

feedstock. Copies of Residual Stock Account for these years are contained inAppendix C.

Storage Process ResidualslEffluent~

Excess water emanating from the No.3 Gas Holder Tar Conditioner system

condensate was commingled with other non~contact cooling water and discharged to the

Passaic River. Gas Holder No.3 was a waterless holder and as such there was no contact

with any water from precipitation.

The water in Gas Holder Nos. 1and 2 was not replaced and the only effluent resulted

from periods of high precipitation at which times the rain water ran down the outer shell of

the holder into the water tank from where the excess water overflowed to grade. The water

overflow from the Gas Relief HOlder was routed to the tar separators due to the possibility of
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containing light oils and/or tars. Accordingly, after passing through the tarry water collection

and treatment system it was commingled with non-contact cooling waters in the Plant's

discharge canal and discharged to the Passaic River.

Coal and coke were stored in outdoor yard areas at the Plant for use in the gas

manufacturing and stearn production processes. The Plant did not have a runoff collection

system; the runoff discharged to the ground.

3.3 AUXILIARY PROCESSES

3.3.1 STEAMGENERATION

Stearn constitutes a feedstock for gas manufacturing and an energy source for

operation of prime mover and auxiliary plant equipment, e.g. exhausters, compressors,

blowers and pumps. The stearn required for Plant operations was generated on-site utilizing

conventional boilers and waste heat boilers. The Plant utilized a once-through steam

generation system, i.e. stearn condensate was not recovered for reuse as feedwater. The

condensed steam was discharged to the Plant drain system for discharge to the Passaic River

via the discharge canal.

The Plant's conventional boilers initially consisted of four (4) Babcock and Wilcox

chain grate stoker-fired boilers (Boiler Nos. 1-4). These boilers were equipped to burn coal
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and/or coke and each had a rated capacity of 40,000 pounds of steam per hour. These boilers

were modified in 1963 to burn liquid fuels. Two (2) additional boilers were added, one in

1938 (Boiler No.5) with a rated capacity of 100,000 pounds per hour and one in 1948 (Boiler

No.6) with a rated capacity of 139,000 pounds per hour. The boiler installed in 1938 was

capable of burning solid and liquid fuel. The boiler installed in 1948 was equipped to burn

only liquid fuels.

Coal was used as a boiler fuel until circa 1963. For boilers Nos. 1-4, coal was fed by

conveyor to the boiler house and fed to the boilers at the bottom of the furnace by stokers as a

coarse coal. The boilers were ignited and air supplied to the furnace via a duct at the bottom

of the furnace using forced draft fans to facilitate combustion and aid in the movement of

combustion gases within the boiler. The hot combustion gases traveled up and around boiler

tubes in the upper portion of the boiler heating the water in the tubes to generate steam. The

steam and water circulated to a steam drum where the stearn separated from the water and the

steam passed through superheater boiler tubes to add more heat and then to the Plant's high

pressure steam system for use in Plant operations. The water was recirculated in the boiler.

The combustion gases exited the boiler and were exhausted to the atmosphere through a

stack. The stack was 250 feet in height and equipped with dust catchers for particulate

removal. The particulate was collected in the bottom of the stack which was periodically

cleaned and deposited in the ash pit.

Boiler Nos. 1-4 were converted to burn liquid fuels in 1963. The liquid fuels were
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primarily No.6 fuel oil and tar. The fuel was piped to the boilers and atomized in the

furnace. The steam generation process remained unchanged with the utilization of liquid

fuels. A small amount of ash was generated and the ash generated was primarily a fly ash.

Boiler No.5 was of similar design to Boiler Nos. 1-4 although the steam generation

capacity was larger. Main design differences were that boiler No.5 had the capability to

bum pulverized coal and liquid fuels. Liquid fuels were burned exclusively after 1963. This

design difference minimized the generation of a bottom ash residual but resulted in the

generation of a fly ash residual. The boiler design also inCluded an air preheater and an

induced draft fan. Tlw air preheater was a heat exchanger in the form of revolving plates.

This device captured the heat from the combustion gases to preheat incoming air used for

combustion. The velocity of the combustion gases was reduced as a result of the heat

exchange, resulting in the generation of a fly ash residual in the preheaters. The preheaters

were periodically cleaned. It is believed that the cleaning residuals were disposed of off-site.

Boiler No.6 was of similar design to Boiler No.5 although the steam generation was

larger than in Boiler No.5. The main design difference was that Boiler No.6 was designed

to bum liquid fuels but not coal, thereby minimizing ash as a residual from its combustion

process.
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BoUer Water Chemjstry

The boiler water circulation and steam generation processes were essentially the same

in all boilers. City water was used in the conventional boilers to generate steam. The water

was pumped into the boiler via the steam drum where water was continuously circulated

through the boiler for steam generation. Minerals and oxygen in city water had the potential

to cause buildup of scale and corrosion within the inner walls of the boiler tubes, which in

turn reduced the heat transfer efficiency and deterioration of the boiler respectively. City

water was treated to address these operating concerns. First, the water was routed to the filter

house where zeolite resin softeners were used to reduce hardness by the removal of

magnesium and calcium salts. The water was then routed to deaerator/feedwater heaters

where steam was used to preheat the water and decrease its oxygen content. Chemicals were

injected to control pH, scavenge oxygen, and prevent tube scaling, corrosion, and

embrittlement as the heated water was routed to feedwater pumps for introduction to the

boilers. Table 3-28 lists the chemicals used for the treatment of boiler water. Plant records

indicating the quantities of chemicals used have not been located.

Proper boiler water chemistry was continuously maintained by a process of adding

and removing chemicals from the system. Chemical removal was accomplished through the

mechanism of a continuous blowdown of boiler water. The blowdown was required to

extract suspended chemicals precipitated in the boiler water as a result of the boiler water

chemical treatment process. Approximately 10 percent of the water used for steam
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generation was blown down from the boilers from the main steam generation system from

1926 to 1965 on a continuous basis. Depending on which units were in operation, from 1926

to 1951, approximately 18,000 gallons of blow down water (estimated steam production was

70,000 Ibs per hour) was discharged per day; from 1951 to 1965, the daily blowdown amount

increased to approximately 30,000 gallons (120,000 lbs per hour estimated steam production

rate); after 1965, the boiler water blowdown amounts were much smaller because of a

considerable reduction in steam production needs. The treated boiler water blowdown,

usually containing an oxygen scavenger, corrosion inhibitor, scale inhibitor, a water softener,

and pH control agent, and their degradation products was directed to a dry well and then

routed to the Plant drain system where it was routed to and commingled with the non-

contacting cooling water and discharged to the Passaic River.

The vast majority of the plant's total hourly steam requirements were generated by

the Plant's conventional boilers. The Plant also used, however, waste heat boilers to meet

operating steam requirements. The Plant's waste heat boilers consisted of eight (8) inclined

waste heat boilers which operated utilizing waste blast gases routed from the gas generator

sets. The waste heat boilers had an aggregate rated capacity of approximately 24,000 pounds

of steam per hour. Steam was generated by passing the blast gases over water-filled steam

generator tubes. Softened city water was supplied to the waste heat boiler tubes from the

filter house. No other chemical treatment was perfonned and, therefore, no blowdown was

necessary. Waste blast gases were exhausted to the atmosphere after passing through the

waste heat boilers. The steam generated was routed to the Plant's high pressure steam system
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for use in Plant operations.

The vast majority of the steam generated was initially routed to prime moving

equipment and other auxiliary equipment for use as a source of energy. This equipment

exhausted steam to the Plant's low pressure steam system which routed it to the exhaust

steam accumulators. A portion of the steam generated in the conventional and waste heat

boilers was routed directly to a reducing valve and then to the exhaust steam accumulators.

Low pressure steam from the exhaust steam accumulators was routed to the gas generators

where it was chemicaJly/thennally converted or consumed into water gas as previously

described. A certain portion of the high pressure steam was routed to auxiliary Plant

equipment, e.g. tar stills. gas storage holder heating equipment and soot blowers. The steam

used for this equipment was exhausted to the atmosphere. Figure 3-20 presents a steam

utilization flow diagram for the Plant.

Boiler Cleanin~

The 225 psig boilers (No. I -6) were taken out of service. opened and mechanically

cleaned once a year in preparation for the annual boiler inspection made by an insurance

inspector to satisfy insurance requirements. The water in the boiler was drained. the boiler

was then rinsed with city water and subsequently the boiler was dried out with air to avoid

corrosion.
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A powdered chemical Alken Fireside Treatment was introduced in the boiler with the

fuel for about 24 hours prior to taking the boiler out of service. This chemical additive

reacted with the acidity and corrosion and deposit buildup on boiler tubes surfaces. The

products of the reaction were removed with the cleaning residuals.

After all necessary isolation precautions were made, the furnace and the outside of the

boiler tubes were washed with city water. Minor scale deposits in the inside of the tubes

were cleaned mechanically by turbining the tubes. The boiler was then hosed down with city

water to flush out the loose scale dislodged by the turbini'ng, dried out and made ready for the

insurance inspector's inspection.

It is believed that the cleaning residuals were directed to the ash sluiceway and routed

to the ash pit.

Chemical cleaning was done only once on Boiler 5. The chemical clearing was done

by an outside contractor under the supervision of PSE&G personnel. All chemical solutions

and washings were removed and disposed of off-site by the contractor.

Neither the furnace nor the boiler tubes in the 600 psig SNG process boiler was

subject to the cleaning process described above.
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The furnace side of the boiler tubes were cleaned once a day with steam from the soot

blowers while the boiler was in operation. It entailed a current of steam to be passed over the

outside of the boiler tubes for the purpose of removing any deposits that may have adhered to

the tubes. The operation was limited to a few minutes per day per boiler.

Raw Materials

The raw materials for the stearn generation process are listed in Table 3-28. The

primary raw materials were bitwninous coal, coke and No.6 fuel oil. Tar was also used as a

fuel.

Bituminous Coal

Bituminous coal is a medium hard coal usually containing between 75 and 90 percent

fixed carbon on a dry weight basis (Wilson and Wells, 1950). Harder coals, containing a

higher percent fixed carbon are called anthracite coals; softer coals often containing less than

about 70 percent fixed carbon are called lignites, brown coals, or peats. Bituminous coals

also typically contain about 10 percent moisture, 4.5 to 5.5 percent hydrogen, and 5 to 20

percent oxygen. Eighteen to as much as 40 percent of bituminous coal is volatile at a

temperature of 900°C (1,652 OF). Bituminous coals have a heating value in the range of

10,500 to 14,000 BTUllb (Ensminger, 1977). Coals from the U.S. Appalachian Province are

primarily high volatile A and B, medium-volatile, and low-volatile bituminous coals of
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carboniferous age (300 million years) (Ensminger, 1977). Most oftbe bituminous coal used

as boiler fuel at the Plant was Appalachian coal from West Virginia and Pennsylvania.

Bituminous coal, with more than 70 percent fixed carbon and about 5 percent fixed

hydrogen, is primarily an aromatic structure, with small amounts of saturated hydrocarbon

substituents (Neff, 1979; Elliott and Yohe, 198I). If coal was composed primarily of

saturated hydrocarbons, it would contain about 14 percent hydrogen; ifit was entirely

aromatic, it would contain about 4 percent hydrogen or less. The aromatic units in

bituminous coal probably are present as high molecular weight polymeric sheets of

condensed PAH units with aliphatic and hetero (nitrogen, oxygen, and sulfur) substituents.

These high molecular weight PAH polymers are completely insoluble, immobile and inert.

However, pyrolytic reactions during the burning or carbonization of coal can produce a wide

variety of lower molecular weight PAHs with two to about eight benzene rings. These lower

molecular weight PAHs are slightly soluble and mobile, and some appear on the CERCLA

hazardous substance list.

Relatively few recent analyses have been performed of the low molecular weight

PAHs and related heterocyclic compounds in bituminous coal. An Electric Power Research

Institute (EPRI) database contains a summary of PAHs found in bituminous coals from the

eastern Appalachian Province of the U.S. (Table 3-29).
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The most abundant PAHs'in these coals are naphthalene and phenanthrene.

Concentrations of five and six ring PAHs are quite low. Di(2-ethylhexyl)phthalate also was

detected once at a concentration of 0.58 mglkg in an eastern bituminous coal. This

undoubtedly was a laboratory artifact. Phthalates, particularly di(2-ethlhexyl)phthalate, are

synthetic plasticizers in commercial plastics and migrate readily into all environmental

media, including analytical laboratory reagents (Lopezavila et aI., 1990). Wo et al. (1978)

detected several PAHs, including phenanthrene, benz(a)anthracene, benzo{a)pyrene,

peryJene, benzo(g,h,i)perylene, and dibenzopyrene in coal by X-ray excited optical

luminescence.

More than 65 elements are present in coal, including several metals and metalloids

that are CERCLA listed hazardous substances in some chemical forms. Typical

Pennsylvania and West Virginia bituminous coals of the types used as boiler fuels at the

Plant contain 17 elements that appear on the CERCLA hazardous substance list (Table 3-30).

Most of the metals, metalloids, and inorganic chemicals in bituminous coals are not in forms

that would be considered hazardous. They are present primarily as inclusions in various

minerals that are present in the coals. However, small amounts of some of these metals and

metalloids can leach from coal into water.

The most abundant of the elements of interest in bituminous coal from Pennsylvania

and West Virginia is sulfur. In the EPRI sample, sulfur is present at concentrations ranging

from 0.5 to 6.2 percent. This is in the range of sulfur concentrations in 101 samples of coal
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analyzed by Ruch et al. (1974) (0.42 to 6.47 percent). Most of the sulfur in the coal is either

organic or pyritic (FeS2); only a small fraction is present as sulfate.

The metals and metalloids that are present in these coals at the highest concentrations

relative to their average natural concentrations in the earth's crust are arsenic, cadmium,

chromium, and sometimes mercury and selenium (Gehrs et al., 1981). The other metals and

metalloids frequently found in coals are present at concentrations similar to or lower than

their average concentrations in the earth's crust. The metals in coal are present primarily in

heavy mineral inclusions in the coal. The elements chlorine, fluorine, and phosphorus may

also be present in bituminous coal. These anions probably are present as salts of various

metallic cations.

COKE

The other major solid fuel used as boiler fuel at the Plant was coke. The coke used as

boiler fuel had the same physical and chemical characteristics to those of the coke used for

gas manufacture at the Plant (See Section 3.2.1).

NO.6 FUEL OIL

No.6 fuel oil is the heavy undistilled residue that remains after crude oil is refined to

produce a variety of refined petroleum products (CReS, 1985; IARC. 1989). This residual
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fuel comes primarily from the atmospheric tower residue, vacuum residue, or thermally

cracked residue produced at the oil refinery. It is composed primarily of high molecular

weight saturated, unsaturated, and nitrogen, sulfur and oxygen substituted hydrocarbons as

well as variable fractions of poorly characterized resin and asphaltene fractions. No. 6 fuel

oil often is very viscous and requires heating to make it sufficiently liquid so that it can be

pumped. Therefore, it is frequently blended with lighter distillate fuels to produce fuels with

lower viscosity and better pumpability. No.6 fuel oil is used primarily as a boiler fuel in

commercial and industrial heating or as a bunker fuel for stearn ships.

No.6 fuel oils vary widely in physical properties and chemical composition,

depending on the sources of the residues and the types of blending stocks added to the fuel.

A typical No.6 fuel oil contains roughly equal concentrations of saturated, aromatic, polar

aromatic hydrocarbons and asphaltenes. Residual fuels may contain 0.3 to about 5 percent

sulfur.

-

Specifications for No.6 fuel oil delivered to the Plant for boiler fuel in 1972 included

an 0API gravity of25 to 30 (specific gravity 0.876 to 0.904 g/mL), a universal saybolt

viscosity range from 60 to 300 seconds at lOO°F, sulfur no higher than 0.3 percent, and a

pour point between 30 and 60°F (Di Rienzo, 1969 and 1972). This indicates that the No.6

fuel oil used at the Plant was a light product probably blended with a light distillate product

to enhance pumpability.
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The chemicals of interest in No.6 fuel oils are PAHs and related heterocyclic

compounds (Table 3.4). Concentrations of mono cyclic and polycyclic aromatic

hydrocarbons vary widely in different residual fuel oils as shown in Table 3.4.

No.6 fuel oil and the heavy distillate fuel oils sometimes used as boiler fuels also

contain several metals, metalloids, and inorganic chemicals (Table 3-31). The metals most

often present at elevated concentrations, relative to their concentrations in crustal rocks and

soils, are nickel, vanadium, and cadmium. Nearly always, metal and metalloid

concentrations are much higher in residual fuels, such as No.6 fuel oil, than even heavy

distillate products. This is because the No.6 fuel oil contains all or most of the undistillable

chemicals that were in the original crude oil feedstock.

Chlorine, probably in the form of various inorganic chlorides, may be present in

residual fuel, though concentrations are much lower than in sea water or in the saline

produced water produced with most crude oils. Fluorene may be present at low

concentrations. Sulfur concentrations vary widely in No.6 fuel oils from 0.25 to more than

5.7 percent (Table 3-31). The No.6 fuel oil used at the Plant as boiler fuel had a low sulfur

concentration of less than 0.3 percent (Di Rienzo, 1969 and 1972).

Boiler Water Chemicals

Sodium sulfite was the major oxygen scavenger used in boiler water at a dosage rate
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of 0.15 Ibs per 10,000 gals (2 ppm). AIken 52, a proprietary product, was also used at

approximately 1 quart per 6,000 gals (40 ppm). Sodium nitrate was used to prevent metal

embrittlement and added at about 0.25 Ibs per 10,000 gals (3 ppm). Approximately I pint per

10,000 gals (12.5 ppm) of Disperse 332, an anionic polyelectrolyte, was added as a scale

inhibitor to fluidize phosphate sludge, disperse iron oxides, and inhibit calcium carbonate

formation. The corrosion inhibitor AIken J-671 was another additive in the treatment of the

feedwater. This proprietary volatile amine, used to remove carbon dioxide, was added at a

dosage of approximately 0.5 pint per 10,000 gals 6.25ppm).

Target ranges of boiler water quality acceptability were 0-2 ppm water hardness, pH

of 10-11 for boiler water, pH of 8-9 for condensate, 20-40 ppm phosphate in boiler water, 25-

50 ppm sulfite, and conductivity of2,000-2,400 mmho (plant records 1987). The zeolite

resins were regenerated periodically with a brine solution which after use was routed to the

last pass of the tar separators.

The types of chemicals that would be associated with the blowdown waters are the

major cations (sodium), anions (nitrates, sulfates, chlorides, phosphates), and from the

reaction products of the raw material chemicals (oxygen scavengers, embrittlement

preventers, pH controllers, corrosion inhibitors, boiler scale inhibitors - See Table 3-28). The

concentrations of chemical residuals were not determined in the blowdown water; however,

some boiler water properties were measured on a regular basis to monitor boiler water

quality. Based on the additions of chemicals made to the boiler water during operation, the
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concentrations of the major ion residuals in the blowdown water would be in the range of20-

50ppm.

BV-Products

Bottom Ash

Combustion of the coal/coke in the furnace produced an ash residual that fell into an

ash sluiceway. The ash sluiceway consisted ofa cast iron lined trough in which water was

continuously fed from a portion of the overflow of the non-contact cooling water discharged

from the primary condensers. The ashes from the boilers fell into the ash sluiceway from

where they were then routed to the ash settling pit, an in-ground concrete structure containing

baffles, located near the west end of the generator house. The baffle system facilitated the

settlement of the ashes in the ash pit. The ashes were periodically removed by a crane,

placed in truck hoppers or railway cars for removal from the Site for sale and/or disposal.

Plant records concerning the sale or disposal have not been located. Excess water in the ash

pit was routed via an overflow pipe to a storm water catch basin where it wasrouted to and

commingled with Plant non-contact cooling water and discharged to the Passaic River.

Although no measurements were made of the amounts of bottom ash generated or its

composition at the Plant, bottom ash usually represents about 5 to 15 percent of bituminous

coal and coke ash (GRI, 1996). EPR! (1996) has summarized typical metal concentrations in
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bottom ash from Pennsylvania and West Virginia bitwninous coals (Table 3-32). The most

abundant metals in the bottom ash from the Pennsylvania and West Virginia coals are

arsenic, barium, chromium, copper, nickel and zinc.

Bottom ash from bituminous coal burned in steam boilers also contains a wide variety

of organic chemicals. Junk and Ford (1980) identified 76 organic chemicals mostly PAHs

and heterocyclic compounds, in coal bottom ash. No chlorinated compounds were detected.

EPRl has summarized the concentrations of a large number of organic chemicals in bottom

ash from Pennsylvania and West Virginia coals. None of the organic chemicals (90 organic

compounds analyzed) were present in the coals at concentrations higher than the detection

limits (1-5 mg/kg dry wt.). Thus, bituminous coal bottom ash was not a significant source of

organic chemicals at the Plant.

Coal ash slurry waters that transport bottom ash from the boilers contain metals and

metalloids in solution or in suspension (Table 3-33). Concentrations of metals and

metalloids in bottom ash slurry water coming into an ash pond generally are quite low.

Highest concentrations are typically for aluminum, boron, iron, magnesium, strontium, and

titanium, all of which are not metals of interest in the forms in which they ordinarily occur in

the envirorunent.
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Residual

Fly ash from the Plant boilers were emitted up the boiler stack into the atmosphere.

There are no records documenting fly ash emission. Relevant literature indicates that the

production of total ash ranges from 4 to 18 pounds/million BTU of coal feedstock consumed

to 0.01 to 1.0 pound/million BTIJ of oil consumed. The proportion of the ash that is fly ash

and bottom ash varies widely, depending on the chemical and physical characteristics of the

coal or oil burned and the design of the boiler. Boilers 1-4 used coarse coal.

The typical metal concentrations in fly ash from burning of Pennsylvania and West

Virginia bituminous coal are summarized in Table 3~34. The metals and metalloids most

likely to be present in bituminous coal fly ash at concentrations substantially higher than their

crustal abundance include antimony, arsenic, barium, cluomium, copper, lead, mercury.

nickel, selenium, silver and zinc. Iron, potassium and sulfur may be present at very high

concentrations (Taylor et a!., 1982).

Fly ash from combustion of bituminous coal in boilers contains a wide variety of

organic chemicals. Junk and Ford (1980) identified (unquantified) 22 organic compounds.

mostly PAHs and related heterocyclic compounds, from 307 compounds sought, in Coal fly

ash. No chlorinated dioxins were detected. The most abundant PAHs were middle and high

molecular weight PAHs (See Table 3.,.35). Concentrations ofPAHs were very low (16 to 132

parts per billion). The fly ash from coke burning would be expected to have much lower
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concentrations of organic materials, because much of the volatile lfine material from the fuel

that is emitted in the fly ash would have been removed during the coking process. A residual

not captured in the steam generation process is the flue gas resulting from fuel combustion.

This residual is released via the boiler stack to the atmosphere. The compositoin of the flue

gas emitted varies dependent upon the fuel fired, the equipment design and the level of

emission control. Plant-specific data on emission characteristics are not available. The EPRI

PISCES Database provides information on the identity of the trace constituents in the flue

gas from boilers fired by either coal or oil which have been idengified by USEPA under the

Clean Air Act Amendment of 1990 as hazardous air pollutants. This database also presents

emission factors for these trace constituents. Appendix D provides the list of these trace

constituents and their associated emission factors.

3.3.2 COOLING WATER SYSTEM

The Plant used brackish water from the Passaic River for non-contact cooling. River

water was utilized primarily in gas condensers for cooling the manufactured gas, in the

exhausters/compressors to condense steam and other heat exchange equipment for cooling tar

and water vapors. The Plant cooling water system was a once-through system with an initial

withdrawal capacity of approximately 10,000 gpm. The withdrawal capacity was

subsequently increased to approximately 12,000 gpm. The Plant non-contact cooling water

was not chemically treated. Untreated process waste waters and sanitary waste waters were

not discharged to the Plant cooling water system.
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The cooling water system depicted in Figure 3-21 was comprised of an intake

structure, inlet piping, yard drain piping, discharge piping and associated equipment. The

inlet structure consisted of two inlets from the river equipped with trash racks and a common

traveling screen. The inlet piping, yard drain piping and discharge piping system was

comprised of five discrete components -- inlet lines, feeder lines, ancillary lines, outlet lines

and a discharge flume. The inlet line component was comprised of a 48 inch reinforced

concrete pipe and a 24 inch steel pipe. These lines ran from the Plant intake structure to the

boiler house area. Water withdrawn from the Passaic River via the intake was routed through

the inlet line and then pumped through a system of 24 inch feeder lines to the Plant

equipment that required water for cooling. Once the cooling process was complete, the

cooling water was routed from this Plant equipment through ancillary lines to one of three

major outlet lines (the "Plant Drain System") that were connected to the Plant's discharge

flume. The discharge flwne was a concrete canal that ran along the length of the Plant

parallel to Frank E. Rodgers Boulevard and terminated at the Passaic River.
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Non-contacting cooling water was also required for operations of the exhausters and

compressors in the Exhauster/Compressor House.

The exhauster, a blower-type device, was connected via a shaft to and driven by a

steam turbine. High pressure steam was fed to the turbine causing the shaft to rotate the

exhauster. This rotation caused an increase in pressure in the gas stream so that the gas could

move through the purification system. The rotation of the steam turbine caused a reduction

in the pressure of the steam. The resultant low pressure stearn was exhausted partially to the

Plant's low pressure steam system and partially aspirated into the water flow of the

barometric or jet condensers. The steam condensed as a result of this contact with the water.

The water and the condensed steam were routed to the discharge canal and discharged to the

Passaic River.

Like the exhauster, turbo compressors were connected via a shaft to, and driven by, a

steam turbine causing the shaft to rotate the compressor. This rotation resulted in an increase

in the pressure in the gas stream to move the gas from the storage holder to the gas

distribution system. The rotation of the steam turbine caused a reduction in the pressure of

the steam. The resultant low pressure steam was exhausted partially to the Plant's low

pressure steam system and partially aspirated into the water flow of a barometric or jet

condenser. The steam condensed as a result of this contact with the water. The water used in

the condenser was from the Plant's cooling water system. This water and the condensed

steam were routed to the discharge canal and discharged to the Passaic River.
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Non-eontact river cooling water was also utilized in the tar/stearn still condenser and

No.3 gas holder tar conditioner condenser for cooling. Both condensers were steel boxes

comprised of the foHowing components: an inlet waterbox (where river cooling water enters

the condenser), condenser tubes (supported by tube sheets) where river cooling water was

routed through the condenser, an outlet water box (where river cooling water leaves the

condenser) an inlet pipe for water vapor, and an outlet condensate pipe. The non-contact

cooling water used in tar/steam still condenser was routed to the Plant cooling water system

for discharge to the discharge flume and discharged to the Passaic River. The non-contact

cooling water from the No.3 gas holder tar conditioner condenser was routed to a discharge

pipe for discharge to the Passaic River.

This system was also designed to accept Plant storm water runoff through a series of

catch basins located across the Plant as weH as storm water from the City of Harrison. (See

Figure 3-22). Storm water collected by these basins was routed to the ancillary lines or outlet

lines of the Plant discharge system and routed to the Plant's discharge flume for discharge to

the Passaic River. Storm water runoff from the City of Harrison was routed to the discharge

flume via a 21 inch pipeline feederline tie in on Frank E. Rodgers Boulevard.

Overflows of water from the ash settling pit and the purification sedimentation basin,

and discharges from the sand filters in the filter house were routed through the ancillary lines

to the discharge flume where they were commingled with the non-contact cooling water for

discharge to the Passaic River.
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River water was also used as the water source for the Plant's fire protection system

until circa 1974 when the fire protection system was upgraded. Circa 1974, tank no. 20 was

converted for water storage and an automatic pwnping system was installed. City water was

substituted for river water.

3.3.3 TARRY WATER EFFLUENT COLLECTION SYSTEM

As indicated above, the manufactured gas was routed through various Plant

equipment (e.g. washboxes, primary and secondary condensers, gas relief holder, electrostatic

precipitators) for cooling and purification. Condensates produced from the cooling and

purification process consisted of a tarry water. Tarry water condensates were also collected

in drip pots as the gas moved through the system and cooled. The tarry water was routed

through a dedicated piping collection system to tar separators. The tar separator also received

effluents from other areas of the Plant for treatment. These were: solids from the purification

sedimentation basin; blowdown water from the SNG boiler; effluent from the SNG oil/water

separator; and effluent from the SNG neutralization tank. After 1975, effluent from the Plant

Corrugated Plate Interceptor ("CPI") oil/water separator was also routed to the tar separators

for treatment. (See Figure 3-23).

The tar separators were in·ground concrete basins with a series of baftles to allow for

the separation of the tar from the water. The water was returned to the washboxes by
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circulating pumps for cooling and purification of the gas stream. This water was injected

with a chemical emulsion breaker solution ofFatchemco diluted in ethanol or methanol to

facilitate the separation of tar and water. Excess water in the tar separators overflowed into a

sedimentation basin. The sedimentation basin was a structure similar in construction to the

tar separators. At the inlet of the basin, soda ash (sodium carbonate) and alum (aluminum

sulfate) were added. Soda ash was added to control pH and alum to facilitate flocculation

and the removal of any suspended solids or dispersed particulates from the water. The

residual that settled to the bottom of this sedimentation basin could be used as a fuel when

mixed with tar in the boilers or was disposed of off-site as a waste. The water was routed

from the outlet of the sedimentation basin through sand filters and the effluent from the sand

filters was routed to the discharge canal where it was commingled with the non-contact

cooling water and discharged to the Passaic River. Commencing in ]979, this discharge was

routed to the PVSC sewer system. (See Figure 3-24).

The tar settled to the bottom of the separators and was pwnped to settling tanks. The

settling tanks were above ground steel tanks equipped with stearn coils containing steam fed

from the Plant's low pressure steam system. The heat from the stearn in steam coils caused

water to further separate from the tar. The water was returned to the tar separators. The tars

were either routed to the tar stearn stills for further dehydration, if necessary, andlor to tar

storage tanks for sale to industry andlor use as a liquid fuel in the Plant's boilers. Tar was

again heated by stearn coils containing steam. The steam was exhausted to the atmosphere.

The tar was routed to tar tanks and the water and light oil vapors were routed to condensers
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where they were condensed. The condensate was routed to a decanter where light oils were

separated from the water. The light oils were routed to drip oil or tar tanks and the water was

returned via the tarry water collection system to the tar separator.

The residuals of the system were water and tar. The chemical composition of the tar

has been discussed above. No Plant records have been located on the chemical composition

of these waters. GRI (1987,1996), however, reports the chemical composition of

representative untreated quench water from several coal gasification plants (Table 3-36).

Mean concentrations of mono andpolycyclic aromatic hydrocarbons ranged from 0.02 to 9.7

mgIL. While phenols were reported in this quench water, phenols are not generated in the

CWG process. The only other phenol detected was dimethylphenol. Many of the polycyclic

aromatic hydrocarbons were present at concentrations much higher than their solubilities

(Neff et aI., 1994). Therefore, the quench waters probably contained dispersed tar droplets.

Generally, concentrations of metals, except arsenic and selenium, were low in these

quench waters. Concentration ranges of arsenic and selenium in several quench waters were

0.008 to 35.5 mgIL and 0.01 to 51.9 mglL, respectively (GRI, 1987). Concentrations of these

organic chemicals and metals would be considerably lower as a result of treatment in the

Plant's system.

The aluminum sulfate would promote precipitation of most of the particulate and

dispersed materials with the wastewater maintained at a pH of around 7 in the sedimentation
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basin. The metals such as arsenic and vanadium would be expected to coprecipitate with

particulate material, particularly iron oxides and sulfides, in the system (Neff, 1996). Sulfur

and sulfides associated with particulate metals such as iron would also be expected to

precipitate out and remain in the sedimentation basin.

Chemicals in the effluent water from the sand filters eventually discharged into the

Passaic River may have included dissolved salts and small amounts of suspended particulate

matter. Most of the volatile mono aromatic compounds (e.g., BTEX) would be lost to the

atmosphere by evaporation during processing. Concentrations of polycyclic aromatic

hydrocarbons in the dissolved phase of the wastewater would not exceed their low solubility

of30 to 0.003 mg/L (naphthalene to benzo(a)pyrene) (Neff, 1979).

Plant records of concentrations of chemicals in the particulate or dissolved phase of

this effluent stream and the volume of treated effluent discharged into the Passaic River have

not been located. Concentrations of suspended particulates would be expected to be low,

similar to that of the river water that ranged from 1 to 6 mg/L.

3.3.4 ASWCLINKER HANDLING

Combustion of coal and coke in the conventional boilers and coke in the gas

generators generated bottom ash and ash/clinker, respectively. Bottom ash was directed to a

sluiceway where it was quenched with a portion of the river cooling water overflow from the
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primary condensers and routed as a slurry to the ash settling pit, an in-ground concrete pit

with baffles. The ash/clinkers were manually removed from the gas generator sets and

carried to the ash settling pit. The ash/clinkers settled out and were removed by a crane and

loaded into truck hoppers or railway cars for off-site disposition. The overflow was routed to

the Plant Drain System and then to the discharge canal where it was commingled with non-

contact cooling water and discharged to the Passaic River. After 1964, little or no ash was

generated at the Plant.

Plant records of the quantity andlor chemical composition of the ash and overflow

waters have not been located. Relevant literature, however, does provide data with respect to

the chemical composition of these materials. Based on the composition of clinkers and

bottom ash discussed above, the contents ofthe wastewater and solids could have been

comprised of mostly carbon residual and trace metals. In an EPRI, 1996 database,

concentrations of trace metals and suspended solids were determined in ash pond effluents,

where the source of the ash was western Pennsylvania coal (Table 3-37). Trace metal

concentrations in both filtered and unfiltered water were low, generally less than 1 part per

billion. Except for iron, most of the targeted trace metals resided in the dissolved phase of

the ash pond effluent. The trace metal concentrations in the suspended particulates (filtered

solids) were comparable to the concentrations in bottom ash (Table 3-32). Comparison of the

concentrations of trace metals in the bottom ash slurry discharged into the ash pit (Table 3-

33) and the ash pond effluent discharged Q1J1 of the pit (Table 3-37), and the low total

suspended solids content of the effluent indicates that most of ash was retained as settled
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particulates in the ash pit. The concentrations and behavior (fate) of chemicals in bottom ash

and clinkers in the Plant ash pit system would be expected to be similar to that illustrated by

the EPRI document.

3.3.5 SANITARY SEWER SYSTEM

Plant sanitary wastes were routed from the Plant's sanitary facilities to a series of

feeder pipes that were connected to the City's sanitary sewer line situated at Frank E.

Rodgers Boulevard and the former Cumberland Street. Figure 3-25 depicts the Plant's

sanitary sewer line system.

3.3.6 COAL PILE RUNOFF

Coal and coke were stored in outdoor yard areas at the Plant for use in gas

manufacturing and steam production (See Figure 2-3). The Plant did not have a fWloff

collection system. Runoff generated would have been discharged to the ground.

Estimating runoff quantities is difficult because runoff is dependent upon stockpile

size and configuration, coal particle size, amount of precipitation, type of meteorological

event, and moisture content of the coal stored. Runoff from rainfall on a pile may range from

50 percent to 95 percent; the remainder evaporates (Cox et al. 1977; Davis and Kimmitt,

1982).
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Relevant literature indicates that coal, fine particles, and various inorganic and

organic elements may leach from the pile from rainwater contact. Coal pile leachate would

be similar in quality to acid mine drainage (Davis and Kinunitt, 1982). The pH of coal runoff

may be as low as 2.0 to 2.5. Iron concentrations may be higher than 10,000 mgIL.

Concentrations of metals and other properties in runoff have been measured at a variety of

coal pile locations to illustrate the variability of runoff composition and concentrations

(Tables 3-26 and 3-27). Concentrations of most metals in the coal pile drainage appear at

trace levels. Iron is the only metal that is present at significantly higher concentration in the

unfiltered than in the filtered leachate samples (Table 3-26). This indicates that, at the acid

pH of the drainage, most metals are in the dissolved state. Oxidized iron species have a low

aqueous solubility even under acidic conditions.

3.3.7 NO.3 GAS HOLDER TAR CONDITIONER SYSTEM

As previously discussed above, the No.3 Gas Holder was a waterless tar-sealed

holder with two primary components -- an above-ground waterless steel shell and an inside

piston which was moved up and down by the pressure of the gas under it. (See Figure 3-19).

The joint between the piston and the steel shell wall was made tight by a tar seal. The tar seal

also consisted oftwo essential components: a rubbing plate so constructed as to cause it to

glide smoothly as the piston moved up and down~and the volume of tar necessary to prevent

the escape of gas from the steel shell. Gas entered and left the holder via inlet and outlet

pipes that entered the side wall of the gas holder immediately above the floor of the holder.
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Special care was required to maintain the proper viscosity and dehydrated (i.e. water free)

condition of the tar. That special care was accomplished by the No.3 Gas Holder Tar

Conditioner System described below.

The tar used as part of the seal required periodic conditioning to dehydrate the tar and

maintain the desired viscosity. Intennittently, discrete amounts of tar from the seal were

routed to a conditioner for water removaL The tar conditioner was a heat exchanger where

tar was heated by steam-filled steel tubes. The steam was exhausted to the atmosphere. The

resultant water and light oils vapor was routed to the No.3 gas holder tar conditioner

condenser for cooling. The estimated water and light oil vapor was less than 100 gallons a

day. Non-contact cooling water was used in the condensers for cooling the vapor. The

condensate was routed to a decanter while the light oils were separated from the water. The

light oils were recovered. The water was TOutedto an outlet pipe, commingled with non-

contact cooling water and discharged to the Passaic River. After 1976, the water was routed

to the ash pit where it overflowed to a catch basin and commingled with the non-contact

cooling water prior to discharg to the River. The conditioned tar was returned to the No.3

Gas Holder to be utilized as a seal.
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3.4 SUPPORT SYSTEMS

3.4.1 ELECTRICAL SYSTEMS

The Plant power requirements were supplied from the PSE&G electric distribution

system through two (2) 26,400 volt feeders and two (2) 4,160 volt feeders. The feeders came

to an electric substation located to the west and directly across the road from the Generator

House and to a switch room located directly to the north of the generator house, respectively.

Electrical equipment inCluded four oil filled electric transformers to step down the voltage,

including an oil-filled electric transformer which reduced the voltage from 26, 400 to 4,) 60

volts.

There were two oil-filled electrical transformers to reduce the voltage from 4,160 to

480 volts. The electric power requirements for the two electric-driven river water pumps

located adjacent to the river water intakes were drawn from the 4,160 volts side of this

switchroom via an oil-filled electrical transformer (dedicated to the river water pumps) where

the voltage was reduced from 4,160 to 480 volts and then routed to the river water pumps

mentioned above.

The plant also had a steam-driven electric generator to supply the basic electric power

requirements for plant operations in case of emergency (loss of ex1emal electric power

supply). This steam-driven electric generator was located in the Generator House.
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3.4.2 LABORATORY

The Plant had a laboratory equipped for the testing of raw materials received at the

plant (e.g. coal, cokes, oils and gases); the quality of the gases and by-products produced by

the plant; and the control analyses required by the operation of the Plant including effluent

testing. Available records concerning the laboratory are available for inspection.

3.5 MISCELLANEOUS MATERIALS

Section 3 presents a description of the industrial activities and processes that have

been conducted at the Site since 1902. The described activities included material storage, gas

manufacturing, and auxiliary processes supporting those activities. Section 3 also presents a

discussion of the primary raw materials utilized in these activities and related processes as

well as the products, by-products and residuals generated.

It is believed that the Plant utilized a number of other materials and may also have

generated a number of other residuals. Given the duration of these industrial activities and

the fact that the industrial activities have been out of service for a substantial period of time,

PSE&G is not able to develop a comprehensive list of materials used and residuals generated,

since Plant records documenting all such material use and residual generation are no longer

available.

95

849900096

TIERRA-B-001685



4.0 REGULATORY PROGRAMS

This section presents a summary of relevant and available information concerning

certain PSE&G regulatory programs/activities andlor contacts with environmental regulatory

agencies related thereto. Correspondence by and between PSE&G and environmental

regulatory agencies concerning regulatory programs/activities are available for inspection.

4.1 NPDES PERMIT

The Plant had two outfalls. The first outfall was in the southeast corner of the Plant

immediately west of the Jackson Street Bridge, at the terminus of the Plant discharge flume

("Discharge Flume Outfall"). Effluent streams routed to this Discharge Flume Outfall were

generally non-contact cooling water, treated process water, miscellaneous process and non-

process effluent streams and storm water from the City of Harrison. The second outfall was

located approximately 1,000 feet southeast of the southwest corner of the Site. Effluent

streams routed to this outfall included non~contact cooling water and water vapor condensate

from the No.3 Gas Holder tar conditioner system.

The effluent streams to the Discharge Flume Outfall can be more particularly

identified as follows:

• Filter House sand filter effluent
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• Non-contact river cooling water from the gas condensers

Non-contact river cooling water and condensed steam from the barometric and jet

condensers

• Boiler water blowdown

• Ash pit overflow

• After-coolers non-contact deep well cooling water

• Condensed steam from the LPG steam vaporizers

• Non-contact river cooling water from the tar still condensers

• Purification sedimentation basin overflow

• Storm water from catch basins

Plant sources for process waste waters routed to the tarry water collection system for

treatment in the tar separator. sedimentation basin and sand filter treatment system may be

summarized as follows:

• Wash boxes

• Primary condensers

• Secondary condensers

• After-coolers

• Tar precipitators

• Drip pots

• SNG oil water separator effluent

• Decanted waters from tar tanks
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The effluent discharge from No.3 Gas Holder Tar Conditioner System consisted of

the non-contact cooling water used to condense the light oil/water vapors from the No.3 gas

holder tar conditioner and the decanted water from the light oil water condensate.

On June 25, 1971, PSE&G submitted an application to the Department of the Army,

New York District, Corps of Engineers ("ACOE") for a permit to Discharge in Navigable

Waters effluents from the Plant into the Passaic River pursuant to the Rivers and Harbors Act

of 1899. The permit application (Application Number 2SD-OXW-2-000148) was

subsequently modified by letter dated September 29, 1971 and revised to incorporate

comments and additional information described in correspondence by and between PSE&G

and the ACOE. PSE&G supplemented the information previously provided to the ACOE.

On January 28, 1972, PSE&G in response to an ACOE comment letter dated August

30, 1971, resubmitted its permit application to the ACOE stating that the permit application

had been changed in accordance with the ACOE's comments. On October 18, 1972, PSE&G

responded to an ACOE request of July 20, 1972 and provided the estimated number of days

per year discharge to the river would occur.

Pursuant to the 1972 amendments to the Federal Water Pollution Control Act,

PSE&G's application to the ACOE was transferred to the USEPA. Subsequent to

communications with the USEPA's Chief, Industrial Water Facilities Branch, PSE&G, on

March 4, 1974, submitted revised applications for river discharge to the USEP A. The revised
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applications were for outfall numbers 004 and 005. "Plant Outlet Flume" and "Tar

Conditioner Cooling and Steam Condensate Drain to River". respectively. Data summarizing

annual averages of material and product quantities representative of the last five years and

average hi-monthly chemical analyses representative ofthe last two years. were also

submitted with the revised applications.

Water usage in the plant was also identified in the permit application for the summer

and winter periods. The estimated volumes of water usage in million gallons a day ("MGD")

or fraction thereof of water usage identified in the permit 'application are:

~ Summer

Cooling water 8.164

Boiler feed water 0.142

Process water 0.014

Sanitary sewer 0.040

Winter

17.101

0.748

0.072

0.040

The discharges were reported to have a combined estimated flow of 8.3 MGD

(average) during non-production periods and 17.9 MGD average during production periods.

On May 1, 1974. the USEPA issued a Draft Permit, with tentative Determination and

Fact Sheet. On August 14, 1974. the USEPA issued a National Pollutant Discharge

Elimination System (NPDES) permit (Permit No. NJ0000566) substantially the same as the
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Draft Permit for the Plant. The effective date for the NPDES permit was September 30,

1974. The permit established interim effluent limitations and sample collection frequencies

and reporting schedules for NPDES compliance and a second set of effluent limitations and

monitoring requirements with an effective date of September 30, 1976 (See Tables 4-1 and 4-

2). The permit also required the design, construction and operation of a treatment facility to

enable the facility to achieve the second set of effluent limitations on or by the effective date

contained in the permit.

Circa 1975, PSE&G installed a new line from the No.3 Gas Holder Tar Conditioner

System to the former ash pit to manage the effluent via the Plant Drain System formerly

being discharged at outfall 005. By letter dated February 23, 1976, PSE&G notified the

USEP A that there would be no further discharge from outfall 005 and requested the USEPA

to modify NPDES Permit NJ0000566 to reflect the abandonment of outfall 005. PSE&G

installed the Corrugated Plate Interceptor (CPI), an oil/water separator type device in or about

November 1975, and rerouted additional sources of potential contaminated waste waters from

the Plant to this system. The CPI oil/water separator was designed to separate oil from the

waste water sources identified above. The oil was directed to a storage tank. The waste

water was directed to the tar separators, treated by the tarry water effluent collection and

treatment system and then discharged at outfall 004. The CPI oil/water separator was

designed to receive waste waters from the following sources:

• Compressor house floor drains
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• Purification building floor drains

• High pressure oil pump house floor drains

• Generator house floor drains

• Water and oil from No.3 oil tank containment trench

PSE&G advised the USEPA during mid-1976 that it was investigating the

acceptability of discharging Plant process waters to the PVSC sanitary sewer system as an

alternate method for meeting the secondary effluent limitations set forth in the NPDES

permit After prolonged but unsuccessful discussions with the PVSC, PSE&G filed a

Declaratory Judgment action against the PVSC seeking a court order directing the PVSC to

accept Plant process waste waters. The court entered an order in October 1978 permitting

PVSC to accept PSE&G's application to discharge Plant process waste waters to the PVSC

Sewer System.

By letter dated January 31, 1979, PSE&G advised the USEPA that all discharges

from the Plant, with the exception of non-contact cooling water, were being directed to the

PVSC sewer system. PSE&G also indicated that its NPDES renewal application for the

Plant was being revised to reflect this change and that the renewal application would be

submitted to USEPA on or by March 3D, 1979.

On March 27, 1979, PSE&G submitted its NPDES permit renewal application to

USEP A. The permit was for the discharge of non-contact cooling water to the Passaic River
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at outfall 004. The permit renewal application identified the sources and quantities of intake

water, water usage and discharge quantities of non-contact cooling water for both production

and non-production periods. The permit renewal application provided physical and chemical

characteristics of influent and effluent and a sketch depicting the flow chart of the effluents

from the Plant (see Figure 3-23).

On September 5, 1980; USEPA issued the final NPDES permit for the Plant with an

effective date of October 21, 1980. The permit specified the sampling requirements and

frequency for the outfall to the Passaic River designated as 001 and internal monitoring point

designated as 002 to monitor the storm water run-off component of the discharge.

PSE&G submitted an application on April 26, J 985 to the NJDEP to renew the

NJPDES permit for the discharge of non-contact cooling water for the Plant. The NJDEP

issued a draft permit for review and comment on October 1, 1985, and the final NJPDES

permit for the Plant was issued to PSE&G on December 21, 1985, with an effective date of

February 1, 1986.

PSE&G submitted an application to the NJDEP for renewal on August 3, 1990 to

renew the NJPDES permit for discharge of non-contact cooling water. This application is

currently under review. PSE&G submitted an application to NJDEP in September 1994 to

terminate that portion of the NJPDES permit and application that covers non-eontact cooling

water discharge, since the Plant had ceased discharging any non-contact cooling water by
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September 13, 1994. PSE&G's revised permit renewal application is currently under review

by the NJDEP's Bureau of Storm Water Permits.

The Plant's DMRs for the period 1974 to date are available for inspection.

4.2 PASSAIC VALLEY SEWERAGE COMMISSION PERMIT

PSE&G submitted a letter request to the PVSC in 1976 for a permit to discharge the

Plant's industrial wastewater effluents. A formal PVSC Industrial Sewer Connection

Application was submitted in 1977. The PVSC considered said application but failed to take

action because of their uncertainty as to their statutory authority to accept industrial waste

water effluents from "gas works". PSE&G filed a lawsuit against the PVSC in 1978 seeking

a declaratory judgment that applicable law did not prohibit the PVSC from accepting the

Plant's waste water effluents. The New Jersey Superior Court Law Division entered an order

in October 1978 authorizing the PVSC to accept PSE&G's application for the discharge of

the Plant's wastewater effluents to the PVSC system. Later that same month, PVSC issued

PSE&G an Industrial Sewer Connection Permit authorizing the Plant to connect its

wastewater effluents piping to the PVSC system. PSE&G continued to discharge non-

contact cooling water through outfall 004 to the Passaic River. This connection was

completed in January 1979. Consistent with PVSC requirements, PSE&G submitted a Waste

Effluent Survey to the PVSC in March 1979.
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The PVSC issued the Plant a formal Industrial Waste Permit in 1981 that provided

final terms and conditions for the discharge of both sanitary and industrial wastewater

effluents to the PVSC system. The permit was for a term of five years.

PSE&G submitted an application for renewal of the PVSC permit in 1986. The

application contained the analytical results for requisite sampling requirements and

completed tables listing Priority Pollutants potentially present in the Plant discharge. The

PVSC issued PSE&G a permit for a new five-year term effective July 14, 1986. The 1986

permit contained modified conditions including a change in the frequency for monitoring of

BOD and TSS from quarterly to weekly, the measurement ofLEL on a continuous basis with

a recorder and the requirement that all analyses be performed by an NJDEP certified

laboratory .

PSE&G submitted applications for renewal of the PVSC permit in 1991. The

application contained the analytical results for requisite sampling requirements and

completed tables listing Priority Pollutants potentially present in the Plant's discharge

including 2,3, 7, 8, tetrachlorodibenzo p-dioxin (dioxin). This priority pollutant was not

listed as potentially present in the Plant's discharge in prior application submissions. Simply

stated, the disclosure was an error. There was no industrial activity being conducted at the

Plant at that time that could have or would have resulted in the generation of dioxin and its

presence in the Plant's effiuent discharge to the PVSC sewer system. This conclusion is

confirmed by the information provided by the Plant's 1986 application wherein this priority
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pollutant was not disclosed as being potentially present.

PSE&G submitted a request for modification of its existing PVSC Permit in July

1996 to include termination ofthe process waste water portion of the permit including relief

from monitoring and reporting requirements associated with a process waste water discharge.

The modification was requested due to elimination of certain operations at the Site. In

August 1996, PSE&G was informed that PVSC would not renew PSE&G's permit since the

facility no longer meets the criteria to be classified as an industrial user. PSE&G's last

monthly monitoring report will cover the period through July 31, 1996.

4.3 DPCCIDCRlSPCC PROGRAMS

Beginning in the mid 1970s, with the promulgation by the USEPA of regulations

pursuant to Section 311 of the Clean Water Act, the Plant was required to prepare a Spill

Prevention Control and Countermeasures ("SPCC") Plan. Pursuant to these USEPA

regulations, the Plant developed and implemented an SPCC Plan. The SPCC Plan set forth

specific information with respect to the Plant facilities, equipment and personnel relating to

the on-site storage of hazardous substances and the measures taken to prevent, and plans

made to respond to, a spill of any such substance at the Site.

Commencing in the mid 1970s, the Plant implemented a program to upgrade spill

prevention and containment measures. This program included installation of above ground
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tank containments and installation of high level visual and audible alarms for the tanks. In

addition, PSE&G installed an oil spill containment boom at and surrounding the discharge

flume outfall 004 to permanently contain an oil sheen and any large oil spills which may

discharge into the Passaic River by way of the City of Harrison's Frank E. Rodgers

Boulevard storm water system trunk line. The containment boom consisted of approximately

250 feet of 14 inch wide boom, capable of rising and falling with the tide, suitably buoyed

and anchored and designed to retain oil under all circumstances.

The NJDEP subsequently developed a substantially similar regulatory program to the

USEPA's regulatory program, pursuant to its authority under the New Jersey Spill

Compensation and Control Act, N.J.S.A. 58:10A-23 ~~. This state regulatory program,

which is codified in NJDEP regulations which appear at N.J.A.C. 7:1E-1 et ~., required

PSE&G to prepare and to file with the NJDEP a Discharge Prevention, Containment and

Countermeasures Plan ("DPCC") and a Discharge Cleanup and Removal Plan ("DCR"). The

substance and purpose of the OPCC and DCR Plans required by the NJDEP and the SPCC

Plan required by USEPA were essentially similar.

PSE&G consolidated its SPCC plans with its DPCCIDCR plans for its operating

facilities including the Plant. This consolidated SPCC/DPCC/DCR Plan was submitted to

the NJDEP in the late 1970s to satisfY NJDEP regulatory requirements. Circa 1983, the

consolidated document, the Oil and Hazardous Material Spill Manual was accepted by the

NJDEP. PSE&G has periodically updated, amended and supplemented its
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SPCCIDPCCIDCR Plan for its facilities including the Plant in accordance with applicable

regulatory requirements.

On January 29,1993, PSE&G requested the approval of the NJDEP to a proposed

alternative to the preparation ofa new DPCCIDCR Plan for the Plant. PSE&G's proposal

recommended reliance on the existing DPCCIDCR Plan while PSE&G continued to reduce

storage capacity to a level below the capacity which defines a "major facility" under NJ.A.C.

7:IE~1.6. PSE&G indicated that all storage tank fill ports had been blocked, tanks had been

emptied where possible and the contents were being classified. Itwas anticipated that the

tank clean-out program implemented by PSE&G would result in less than 200,000 gallons of

storage capacity by June 1, 1993, at which time the Plant would no longer be a "major

facility". Based on PSE&G's schedule for tank clean-outs, all 25 tanks would be cleaned by

the end of 1993. PSE&G provided an inventory of above-ground storage tank capacity and

current product volume.

The NJDEP response to PSE&G's January 29, 1993 request, dated March 12, 1993,

granted approval for PSE&G to rely upon its 1991 DPCC/DCR Plan subject to the following

conditions:

I. All storage tank fill ports were to remain blocked during plan implementation;
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2. Above-ground storage tank inventory would be reduced below 200,000 gallons by

June 1, 1993; and,

3. A registered cleanup contractor would be retained to assist in the event of an incident

until the facility was no longer a "major facility".

Available correspondence by and between PSE&G and relevant regulatory agencies relating

to SPCCIDPCCIDCR issues is available for review as are copies of the SPCC/DPCC/DCR

Plans for the Site.

4.4 AIR PERMITS

PSE&G has not completed a search and review of available records to identify

initiatives and contacts with relevant regulatory agencies concerning compliance with

applicable air permitting requirements related to the Plant. Once this search and review is

complete, PSE&G will supplement its response as necessary consistent with its on-going

obligation to supplement and amend its response to this Section I04(e) Request for

Infonnation.

4.5 SPILL DISCHARGEHISTORY

The Plant was an industrial operation that involved the handling and storage of
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materials (primarily oil and tar) through the use of a myriad of equipment and associated

above and below ground piping. Spills and leaks that may have involved releases to the

ground did occur. Housekeeping policy and practice was directed at prevention, early

detection and expeditious corrective action. Documentation ofthese incidents was not

generally performed prior to the adoption of applicable environmental regulatory

requirements. This section presents a summary of leak and spill incidents for which

documentation has been located to date where releases to the ground occurred.

• Circa 1927, a water leak from the water tank. associated with Gas Storage Holder No .

2 was detected. The water leak was determined to be discharging to the ground. The

gas holder was removed from service for repair. The oil on the surface of the water in

the gas holder was skimmed. The water in the tank was removed by routing it via

Plant piping to the condenser overflow in the Exhauster/Compressor House where it

was directed to the Plant sewer system commingled with non-contact cooling water

for discharge to the Passaic River via the discharge flume. River muck in the bottom

of the tank. was removed, repairs made and the gas holder returned to service.

• A 1932 Harrison Laboratory Report indicates that a spill of drip oil may have

occurred at a drip pump located in the vicinity of the oxide boxes. The report

indicates that the ground may have been contaminated with coke breeze, ash dust and

drippings of grease from the bearings of the drip pump. No other information

concerning this event was located.
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In 1961 a contract was awarded to Chem-kote Service Co., Inc. for the cleaning of the

deposits in No.4 oil tank. An unspecified quantity of material was released during

the conduct of this work into the steel-lined space between the tank's outside wall and

fire wall. The area between the tank and fire wall was cleaned up. The discharge line

burst three times during pumping operations to remove the material in the tank. In

addition, steam hoses were utilized to soften the material in the tank to make it more

pumpable. Water was added continuously in order to maintain suction.

Approximately 335,000 gallons of excess clear water which separated in the tank, was

drained to a diked area.

• In July, 1969, two representatives from the New Jersey Department of Health

(NJDOH) inspected the site relative to a series of ponds located in an area south of

Gas Storage Holder NO.3. PSE&G had been collecting an oily/water mixture

attributable to historical leaks in a contairunent trench around No.3 oil tank. The oil

was skimmed from the surface and the water directed to the ponds. NJDOH

representatives advised PSE&G that during a previous inspection (of unspecified

date), no water was flowing and that stones on the ground in the area were covered

with oil. The NJDOH representatives also observed an oil slick on the river's surface

during the inspection and expressed the view that the Site was the source of the slick.

Available information suggest that the NJDOH issued PSE&G a notice of violation.

PSE&G has not located a copy of this notice and is presently unaware of the .

NJDOH's findings, if any, and/or recommendation for corrective action.
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In April, 1970, a spill of an unspecified quantity of No. 6 fuel oil to the ground

surface occurred during the filling of a 4,800 gallon underground storage tank. lbis

spill occurred in the oil unloading area located in the vicinity of No. 82 underground

storage tank. The spill was contained and measures implemented to clean up the

spill. The material was contained and cleaned up preventing any discharge to the

river.

In January, 1977, a discolored water discharge to the discharge flume to the Passaic

River was observed emanating from the tar separator. The operations of the tar

separator discharge were temporarily discontinued. United States Coast Guard

Service (USCGS), PVSC, and the New Jersey Department of Environmental

Protection (NJDEP) were notified. A USCGS Finding of Fact in its Notice of

Violation quantified the discharge as two to three gallons of oily water to the Passaic

River. The oily water discharge was contained by an absorbent boom at the flume

outfall. The discharge was cleaned up to the satisfaction of the USCGS. The source

of the leak. was determined and corrected.

• In December 1979, a six-inch underground fuel line developed a leak. causing a

discharge of kerosene to the subsurface soils. The kerosene migrated to a storm drain

and flowed through the Plant's Drain System to the discharge flume and discharged to

the Passaic River. The fuel line was isolated, eliminating the source. The discharge

to the Passaic River was contained by the contairunent boom at the discharge flume
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outfall. The quantity of kerosene discharged was estimated at 50-75 gallons. The

discharge was reported, the USCGS responded, corrective actions were implemented

and the fuel line was repaired, all with USCGS oversight. The USCGS issued a

violation which was resolved. The case remained open through January 1981 due to

the periodic observation of kerosene sheens in and within the vicinity oftbe

containment boom. Corrective actions were implemented during this period with

USCGS oversight.

• In July 1981, an aboveground transfer line for Tar'Tank 21 developed a leak causing a

discharge of tar to the ground surface. The volume oftar discharged was estimated at

approximately 10 gallons. A portion of the tar flowed into a catch basin and flowed

via the Plant Drain System to the discharge flume, discharging to the Passaic River.

The discharge was contained inside the contairunent boom for the discharge flume

outfall. The source of the discharge was eliminated and the line repaired. The

discharge was reported, the USCGS responded and corrective actions were

implemented with USCGS oversight. The USCGS issued a violation which was

resolved.

• In October 1983, tar was observed within the containment boom for the outfall flume.

The source of the leak was traced to a six-inch transfer line conveying tarry water to

the tar separators. Tarry water that leaked from the line flowed into the Plant Drain

System to the discharge flume, discharging to the Passaic River. The quantity oftar
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discharged was estimated at approximately ten gallons. Necessary repairs were

completed. The discharge was reported, the PVSC and USCGS responded, and

corrective actions were implemented with USCGS oversight. The USCGS issued a

violation which was resolved.

• In June 1984, an oil-based product was observed within the containment boom at the

Plant's discharge outfall. The matter was reported. The presence of the material at

the outfall was determined to be attributable to a source external to the Plant. No

violation was issued.

• In April 1988, a 20 inch underground natural gas pipeline installation project was in

progress at the Station. As excavation progressed, ground water entering the

excavation was observed to contain a kerosene sheen. The pipeline installation

project was temporarily suspended. PSE&G worked with the NJDEP to develop a

work plan for the management of environmental issues anticipated to be encountered

in connection with completion of the project. The work plan provided for the

management of both excavated soils and encountered ground water. When the project

resumed, excavated soils were staged on site, classified and subsequently disposed of

off site as a ReRA non-hazardous waste. Laboratory reports of analyses were

prepared and are available for inspection. Encountered ground water was collected,

routed to the Plant's waste water treatment system and, after authorization was

received, discharged to the PVSC sewer system.

113

849900114

TIERRA-B-001703



• In May, and again in August 1994, an oil seep was observed on the banks of the

Passaic River adjacent to the Plant. The seep was determined to be emanating from

the Plant. The discharge was reported. PSE&G worked with the USCGS and the

NJDEP to develop a program for appropriate response actions. The program

developed involved implementation of certain interim mitigation measures including

the installation of a containment boom along the water front section of the Plant to

contain and collect an oily discharge from the Plant. The boom was later extended to

encompass the entire river front portion of the Plant. In addition, PSE&G entered

into a Memorandum of Agreement with NJDEP pursuant to which a site remedial

program would be designed, developed and implemented with the NJDEP oversight.

The program developed will involve the identification and mitigation of potential

sources of discharges from the Site to the Passaic River. The containment boom

remains in place and field work activities associated with the initial phase of the

remedial program have been completed. The USCGS issued a violation which was

resolved. The USCGS retained jurisdiction for the purpose of monitoring the PSE&G

remedial program. Monitoring has primarily consisted of periodic USCGS site visits

and USCGS' review of PSE&G quarterly progress reports documenting the progress

ofPSE&G's remedial program.

In addition, PSE&G's records search to date has disclosed the existence of Hazardous

Waste Manifests where the waste description identified is set forth as "oil spill cleanup

residues" or similar description for the following dates and volumes:
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5/16/90 50,544lb Oil Contaminated Wood Chemical Waste Management
P. O. Box 55

Emelle, Alabama 35459
EPA ID# ALD 000 622464

11129/90 4,8001b State Hazardous Waste Solid Advanced Environmental
-X725 Technology Corporation

1/14/91 4,0001b Spill Clean-up debris Advanced Environmental
Technology Corporation

I Eden Lane
Flanders, NJ 07836

EPA ID#NJD980536593

1114/91 2,0001b Oil Contaminated Solids- Advanced Environmental
Spill Clean-up Technology Corporation

3/5/91 . 800lb Oil Contaminated Solids - Advanced Environmental
Spill Clean-up Teclmology Corporation

10/29/91 161lb Oil Contaminated Solids - Advanced Environmental
Spill Clean-up Teclmology Corporation

4/9/92 42,1601b Oil Spill Clean-up Residue Laidlaw Environmental
Services

3527 Whiskey Bottom Road
Laurel, Maryland 20724

EPA ID#MDD980554653

4/9/92 4,3981b Oil Spill Clean-up Residue Laidlaw Environmental
Services

10/21/92 1501b Oil Spill Clean-up Residue Laidlaw Environmental
Services

217/93 1,8001b Speedi Dri and Oil Laidlaw Environmental
Services

515/93 1631b Speedi Dri and Oil Laidlaw Environmental Services
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Plant records have not disclosed any other specific information regarding the

incidents cited in the manifests above.

4.6 EXPLOSIONS, FIRES, FLOODS OR OTHER INCIDENTS

Information from available Plant records and other writings relating to the referenced

incidents may be summarized as follows:

• In April 1947, a"media article reported the occurrence of a fire in the Generator

House. Plant records concerning the fire have not been located.

• A Spill Prevention Control and Countermeasure ("SPCC") Study Plan dated 1974

references the occurrence of six floods at the site on the following dates: November

25, 1950; November 7, 1953; September 12,1960; April 3, 1961; March 6,1962; and

January 23, 1966. The referenced spec Study does not contain any information

regarding any leaks, spills, discharges or disposal activities associated with these six

floods. Plant records concerning these flood events have not been located.

An internal PSE&G memorandum reports that on November 25, 1950, a ''Noreaster'',

commonly referred to as the "Big Blow', caused flooding and other extraordinary

weather conditions at the Site. The memorandum summarizing the event reported

that sulfur from the top of the thionizers was blown around the area in great quantities
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and that ashes were dug out from the ash pit and sluiceway.

• Plant records indicate that during the late 1970's. PSE&G possessed 136 barrels of

arsenic trioxide that were in a PSE&G warehouse in Newark, New Jersey. The Plant

had previously used the materials to remove hydrogen sulfide from the gas produced

at the Plant. Due to changes in the Plant purification process. the material was no

longer required for the Plant purification process. While PSE&G was investigating

disposal options. the City of Newark issued PSE&G a notice of violation relating to

the storage of the material without a permit. The City initiated a civil action against

PSE&G which required PSE&G to. among other things. remove the arsenic trioxide

from the property. PSE&G subsequently shipped the material to the Koppers

Company. The Civil Action was dismissed.

In July 1992, PSE&G was served with a Notice of Violation alleging that PSE&G

violated the Clean Air Act and the National Emissions Standards for Hazardous Air

Pollutants for asbestos. In 1995, a Consent Decree was entered in the United States District

Court for the District of New Jersey pursuant to which the Notice of Violation was resolved.

Copies of relevant pleadings are available for inspection.

4.7 MANUFACTURED GAS PLANT REMEDIA nON PROGRAM

The NJDEP informed PSE&G in August 1983. that it was investigating the potential
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health and environmental effects of former coal gasification plants that operated throughout

New Jersey. NJDEP's contact requested that PSE&G provide certain information to the

NJDEP concerning sites that PSE&G may have used for coal gasification.

PSE&G undertook a number of initiatives to respond to this request. First, PSE&G

conducted a preliminary assessment of then known former coal gasification sites. This

assessment presented a general description of gas manufacturing processes; a description of

by·products and waste generation; and a description of certain information with respect to the

then known former coal gasification sites including a general discussion of property

acquisitions, current site ownership and use, and site characteristics. A report of this

assessment was prepared and submitted to the NJDEP.

The second initiative involved the establishment of a task force comprised of

employees knowledgeable of manufactured gas plant operations. This task force conducted

interviews of current and former employees concerning operating and disposal practices at

former coal gasification sites. The task force prepared a report summarizing the results of

these interviews.

The third and final initiative involved the preparation of a more comprehensive

preliminary site assessment of a discrete number of former coal gasification sites including

the Plant. It was anticipated that these assessments would be used as background information

to develop site investigation plans for each of these sites. This report was also submitted to
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the NJDEP together with a proposed site sampling plan for the Plant.

Copies of these reports and the Plant site sampling plan are available for inspection.

4.8 IMPACTS TO MEDIA

This section summarizes information from available environmental surveys of the

Plant.

• In 1972, Mueser, Rutledge, Wentworth & Johnston, Consulting Engineers of New

York, New York, conducted a subsurface investigation to develop design criteria for

the construction of the proposed SNG Plant. The investigation consisted of the

drilling of five soil borings to depths of approximately 60 ft below ground surface

(bgs) and the excavation of eight test pits to the encountered groundwater table

(approximately 5 ft. bgs).

Fill materials were described as ranging from 9 ft to 11 ft in thickness and containing,

among other things, oily cinders. Visual examination of subsurface materials exposed

during test pit excavation indicated the presence at certain sampling locations of spent

oxide material and hydrocarbon contaminated soils. A report of the investigation was

prepared.

119

849900120

TIERRA-B-001709



• In June 1987, geophysical investigations were conducted by Weston Geophysical

Corporation of Westboro, Massachusetts at the Plant. The purpose of these

investigations were to determine the location and extent of buried tar and oxide

deposits and to locate and map the continuity of a clay layer thought to occur in the

area. Two Plant areas were investigated. One area was located north of Holder No.2

and one area was located south of the water treatment tanks (see Figure 4-1). These

areas were investigated using ground penetrating radar, electromagnetic terrain

conductivity and electrical resistivity survey methods of subsurface exploration.

The findings of these investigations are presented in a report entitled "Geophysical

Investigations, Harrison Gas Plant, Harrison, New Jersey, dated October 1987. The

results of these investigations are summarized as follows:

•• Tars were reported to be present in the near surface soils in the area northwest

of Holder No.2. The interpreted location and lateral extent of the tar is

depicted in Figure 4-2.

•• Oxides were reported to be present in the near surface soils in the area south of

the water treatment plant. The interpreted location and lateral extent of the

oxides is depicted in Figure 4.3.
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•• In November 1987, Weston Geophysical Corp. conducted additional

geophysical investigations at the Plant. The purpose of these additional

investigations was to determine the location and extent of buried tar and oxide

thought to be present in the subsurface soils in the vicinity of No. 4 and No.8

Oil Tanks. (See Figure 4-1). These investigations were conducted using the

same exploratory techniques utilized during the June 1987 studies. The

findings and conclusions of these additional investigations are presented in a

draft report entitled "Geophysical Investigations, Harrison Gas Plant,

Harrison, New Jersey", dated January 1988. The findings presented in this

report identified two possible areas of subsurface contamination. The

interpreted location and lateral extent of these areas of potential contamination

are depicted in Figure 4-4.

• In September 1987, a soil gas survey was conducted on a portion of the Site. The

purpose of the soil gas survey was to obtain and analyze soil gas samples to locate

subsurface areas oftar. The soil gas survey area was located to the north and east of

the vaporizer house and Holder No.2. (See Figure 4-5).

The soil gas survey was conducted by Target Environmental Services of Columbia,

Maryland. The findings of this survey are presented in a report entitled, "Soil Gas

Survey, Harrison Gas Plant, Harrison, New Jersey", dated October 1987. The results

of the soil gas survey indicated the presence of tar product in the subsurface soils to
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the north, east and southeast of the former vaporizer house. An isolated occurrence of

buried tar product was also detected at an area northeast of the vaporizer house. The

locations and lateral extent of these areas are depicted in Figure 4-5.

• PSE&G and the Electric Power Research Institute worked in concert in connection

with a research project related to the feasibility of treating tar contaminated soils

utilizing the coal tar agglomeration process developed by the Alberta Research

Corporation, Devon, Alberta, Canada. As part of this project, PSE&G excavated a

quantity of tar contaminated soils at the Plant for processing utilizing the coal tar

agglomeration process to ascertain the feasibility of the process. Prior to shipment of

the soil to the Alberta Research Corporation, PSE&G took representative samples for

laboratory analysis of the tar contaminated soils. The soils were analyzed by the

PSE&G Research and Testing Laboratory. The soils were transported to Canada and

processed utilizing the coal tar agglomeration process. Reports relating to the

laboratory analyses of the soil samples and the processing of the soils were prepared.

• In 1988, PSE&G conducted a bioremediation experiment on tar contaminated soils at

the Plant. The experiment involved the excavation of tar contaminated soils and the

placement of the soils in a compost pile in a discrete area of the Plant. Soil samples

were taken and submitted to the laboratory for chemical analysis to develop baseline

data. The compo sting pile was inoculated with manure and sewer activated sludge.

The composting pile was continuously aerated. The experiment was conducted over
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an approximate 12 month period. Samples were taken periodically and submitted to

the laboratory for chemical analysis. Internal memoranda concerning the progress of

the experiment were prepared.

Various soil samples were collected from the Plant in connection with the demolition

of the SNG Plant in 1991. The samples were collected and analyzed by Accredited

Laboratories, Inc. A report of the analytical results of the samples were prepared.

• In 1995, PSE&G initiated construction activities at the Plant. These activities

consisted of upgrades to the natural gas distribution system. This installation required

the excavation of soil along the gas main aligmnent. The approximate limit of gas

main excavation is depicted in Figure 4-6. The excavated soils were temporarily

staged on site, samples collected for classification, and disposed of off-site.

Examination of the construction photographs provides indications of the presence of

contamination associated with the soil along the gas main alignment. These

indications include: multicolored and dull gray oily sheens on the surface of the

encountered groundwater; brownish- colored liquid suggestive of non-aqueous phase

liquid on the surface of the encountered groundwater; and, construction workers

within the gas main aligrunent trench using respirators for protection from organic

vapors.
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Soil excavation activities associated with the installation of the gas mains resulted in

the formation of two soil stockpiles: Soil stockpile A in which approximately 2,500

tons of soil were placed and soil stockpile B in which approximately 3,040 tons of

soil were placed. Analytical testing of the stockpiled soils provides a general

assessment of environmental conditions along the gas main alignment and not an

assessment of environmental conditions at a specific on-site location.

Samples from stockpile A were analyzed for TCLP volatile and semi-volatile

organics, pesticides, herbicides, and metals. The samples were also analyzed for pH,

cyanide and sulfide reactivity, ignitability, percent solids, hexavalent chromium, total

petroleum hydrocarbons, PCB's, the PAH fraction of the semi volatile organic

compoWlds and chromium. The results of these analyses indicated the presence of

volatile organic compounds (e.g. benzene), semivolatile organic compoWlds (e.g.

PAHs) and total petroleum hydrocarbons in the excavated soils. The results of the

waste classification analysis indicated that these petroleum contaminated soils are

RCRA non-hazardous.

Samples from stockpile B were analyzed for TCLP volatile organic and semivolatile

organics and metals as well as analyses for pH, cyanide and sulfide reactivity,

ignitability, percent solids, hexavalent chromiwn, total petroleum hydrocarbons,

PCB's and the PAH fraction of the semivolatile organic compounds. All soil samples

were analyzed to determine the TCLP characteristic for benzene. The results of these
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analyses indicated the presence of volatile organic compounds (e.g. benzene),

semivolatile organic compounds (PAHs) and total petroleum hydrocarbons in the

excavated soils. The results of the waste classification analysis indicated that some of

the petroleum contaminated soils are RCRA hazardous for benzene.

4.9 DREDGING OPERATIONS

It is anticipated that dredging operations were routinely performed within the Passaic

River adjacent to the Plant to ensure adequate depth for barge ingress and egress to and from

the dock fuel unloading area and to maintain clearance in the area in front of the inlet of the

non-contact cooling water intake structure to the Plant.

Preliminary results ofPSE&G's file search may be summarized as follows:

1969 No recorded information is available to estimate quantities. (No notations on

disposal.)

May 1975 Approximately 18,000 cubic yards (cy) of material were dredged. (Contract

documents indicated dredged materials were to have been disposed of at sea.)

Dec 1979 Approximately 15,000 cy of material were dredged. Approximately 6,300 cy

of dredged materials were disposed of at the MWlicipal Sanitary Landfill
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Authority disposal facility in Kearny, New Jersey and approximately 8,700 cy

were placed at a PSE&G satellite facility with the approval of the NJDEP and

used for fill.

PSE&G correspondence with the NJDEP in 1974 suggests that since the mid 1950s,

PSE&G dredged the area in front of the Plant every five years.

4.10 UNDERGROUND STORAGE TANKS

The USEP A promulgated rules and regulations under 40 CFR Part 280 which

required that appropriate state agencies be advised of the existence of Underground Storage

Tanks (USTs) by May 8,1986. Subsequently, the NJDEP adopted and amended the federal

regulations.

In accordance with the federal and state rules and regulations, PSE&G submitted UST

registration documentation to the NJDEP in 1986. The UST Registration Questionnaire

submitted in 1986 reported 12 USTs at the Plant with a total facility UST capacity of 41,500

gallons. Table 3·25 presents a listing of relevant information relating to these tanks.

By correspondence dated January 4, 1996, PSE&G presented to the NJDEP a

proposal for the phased closure of the twelve USTs at the Plant. PSE&G requested that

remedial activities associated with the closure of the USTs be addressed under the July 1994
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Memorandum of Agreement for the Site.

4.11 PCB CONDENSATES

Circa 1981, PSE&G received notice that the gas condensate collected at PSE&G gas

system interconnections with certain of its natural gas suppliers was contaminated with

polychlorinated biphenyls ("PCBs''). PSE&G initiated a program to sample the gas

condensate collected at these locations and analyzed same for PCBs. This sampling program

was conducted with EPA oversight. The analytical data confirmed that the gas condensate at

certain of these system interconnections was contaminated with PCBs.

Accordingly, PSE&G initiated a gas condensate management program for these

system interconnections. This program included the collection of all gas condensate at these

interconnections for transportation and consolidation at designated regional locations,

including the Plant. The gas condensates were then analyzed and classified and thereafter

managed in accordance with classification data.

Circa 1987, the USEPA inspected and evaluated PSE&G's then existing gas

condensate management program. The USEPA cited PSE&G for certain violations which

were resolved by a Consent Agreement and Consent Order with the USEPA. PSE&G chose

to implement certain alternative procedures, including the cessation of gas condensate storage

at M&R stations, in an attempt to simplify compliance with the applicable regulatory
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requirements. These alternative procedures resulted in the consolidation ofPSE&G's gas

condensate management program at the Plant.

Circa 1990, the NJDEP adopted regulations imposing supplemental requirements

related to the on-site storage of PCB contaminated materials. Pursuant to the NJDEP

regulations, PSE&G filed with the NJDEP a Notice ofIntent relative to the on-going storage

of PCB hazardous waste at the Plant.

Available records and correspondence concerning'PCB contaminated gas condensate

storage at the Plant are available for inspection.

4.12 HAZARDOUS WASTE MANAGEMENT

The Resource Conservation and Recovery Act ("ReRA") provides the basic

framework for regulation of hazardous waste. It introduced a nationwide program for

management of hazardous wastes by controlling the generation, transportation, treatment,

storage andlor disposal of hazardous waste through a comprehensive system of hazardous

waste management requirements. RCRA directed USEP A to develop, inter m standards

for tracking and disposing of wastes.

USEP A adopted certain implementing regulations in 1980. The regulations create an

elaborate system for tracking hazardous waste from the time it is generated until ultimate
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disposal. RCRA divides the universe of entities that shepherd hazardous waste through its

life cycle into categories. Generators are one such category and include "[a]ny person, by

site, whose act or process produces hazardous waste." Generators bear responsibility for

determining whether their solid waste is hazardous. Upon making such a determination, they

must obtain a hazardous waste identification number from USEP A, carefully package and

label wastes and ship them to an authorized TSD facility. Finally, a generator must prepare a

manifest which tracks the waste from the generator's site to its ultimate disposal site and

biennially submit reports on waste generating activities.

RCRA provides that States may establish their own hazardous waste programs so

long as they meet or exceed minimum USEPA requirements. Over period from 1978 - 1981,

New Jersey adopted regulations implementing a hazardous waste program consistent with

federal requirements. (See NJ.A.C. 7:26-1 et seq.). The regulations were promulgated

pursuant to the New Jersey Solid Waste Management Act (NJ.S.A. 13:1E-l et seq.) and

imposed requirements on generators associated with inter aliI!, the management for off-site

disposal of hazardous wastes. These regulations require, inter alia, that generators have an

USEPA generator J.D. No., complete an NJDEP-approved hazardous waste manifest form in

connection with the off-site disposal of hazardous wastes and file with the NJDEP an annual

report of such shipments. Applicable regulations also require the retention of manifests and

annual reports for a period of three years.
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Circa 1981, the Station obtained a USEPA LD. No. NJDO00768028. Commencing

for the year 1981, the Plant submitted Hazardous Waste Generator Annual Reports to the

NJDEP. With the exception of the report for 1982, all reports for the period 1981 through

1995 are available for inspection.
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Material

Table 3-1. Carbureted Water Gas Process at the Harrison Gas Plant

Use and Description

Raw Material

Coke

Gas oil

Water

, LiQuid purification Qf gas

Soda ash (sodium carbonate)

Caustic soda (sodium hydroxide)

Nickel sulfate, ferrous sulfate, manganous
sulfate

Finished salts

,

,
Arsenic trioxide (AS,03)

FIQcculant (probably aluminum sulfate)

pry purificatiQn Qf gas

IrQn oxide,

,
Red mud (mixed Fe oxides)

Wood shavings

Lime (CaD), anhydrous ammonia

Naphthalene scrubbers

Light oil

1 PTOIluctslBy~Pror1ucts

Carbureted water gas

1 Tar

1

primarily Camden and Koppers coke fQrgas
manufacturing

carburetion Qil

water from city

hydrogen sulfide removal

pH control

hydrQgen sulfide removal

hydrogen sulfide remQval

hydrogen sulfide remQval

solids precipitation of excess regeneration
sQlutiQnin purification sedimentatiQn basin Qf
thionizers

oxide boxes (hydrQgen sulfide remQval)

oxide bQxes

oxide boxes

pH control in oxide boxes

used to scrub naphthalene

product: carbon monoxide and hydrogen
(cQke and steam reaction) and oil gases
(thermocracking of carburetion oil)

sold for multiple uses or used as fuel in the
boilers

849900144
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Table 3-1 (Continued). Carbureted Water Gas Process at the Harrison Gas Plant

r
Material Use and Description

ProlluctsiBy-Products

Drip (light) oils condensates from low points in process or
light hydrocarbons of tar. sold or used as fuel
combined with the tar

r

Sulfur paste from liquid purification of gas
system

hydrogen sulfide removed by raw materials in
absorption towers, sulfur formed in thionizers.
most metals (e.g., arsenic) lost with sulfur •
paste~ sold as fungicider

Residuals

Clinkers spent coke from CWG generation; disposed of
in ash pit1

T

liquid purification of gas

Dissolved raw materials (major cations and
anions) in excess regenerated water from
thionizers

discharged from purification sedimentation
basin into non-contact water system

Solids from purification sedimentation basin routed to the tarry water collection system

, Dry purification of gas

Iron sulfide and elemental sulfur reaction ofiroo oxide and sulfide hydrogen in
oxide boxes; spent oxides and elemental sulfur
disposed of off-site

,

1

,

1 849900145
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Table 3·2. Elemental composition in percent dry

1 weight of coke delivered to the Paterson Gas
Works in 1941 and 1944. From Philipps (1947).

Element Percent Dry Weight of
Coke

1 Carbon 91.6

Hydrogen 0.07

Oxygen trace

1 Sulfur 0.57

Nitrogen 1.03

,

.,

j
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Table 3-3. Concentrations of PAHs in three samples of Indian

1
gas oils. From Ramaswamy (1987).

Compound Concentration (mglkg)

Acenaphthene ND - 1,910

Acenaphthylene ND
1

Fluorene 140 - 3,680

Phenanthrene 4,700. 15,130

Pyrene NO- 3,200
1 ND = not detected.

1

1

1

1

,

1

1 849900147
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Table 3-4. Hydrocarbons and heterocyclic compounds listed as hazardous substances under

CERCLA or in USEPA's letter of April 30,1996 to PSE&G that were detected in No.6 ruel oil
samples. Concentrations are in mglkg.

Monocyclic Aromatic Pantirovand Davani et al•• 1989 Sauer. 1996
1 Hydrocarbons Brown. 1975 (unpublished) ....

Benzenc" NA NA NA

ToIucne" NA NA NA

1 Ethylbenzene* NA NA NA

m-Xylcne* NA NA NA

p-Xylenc* NA NA NA

o-Xylcnc* NA NA NA,
Total Monocyclic Aromatic 60,000 NA NA

Hydrocarbons

Polycyclic Aromatic
Hydrocarbons

1
Naphthnlcnc* 1,000 NA 585 - 589

Acennphthene NA NA 110-112

Fluorenc" 2,400 NA 133-151

1 Anthracene* NA NA 35 - 54

PhcnnnthrcllC 482 450 526·607

Pyrene* 23 NA 167-331

1 Fluoranthene 240 NA 30 - 61

Benz( a)anthracene* 90 1,520 104 - 299

Bcnzo(b )Ouornnthcnc* NA NA 30·97

Benro(k)Ollornnthene* NA NA 4.4 - 15
1

Benzo(a)p)Tene* 44 436 (with 66 - 158
Bcnzo{k)fluor.)

Indeno( I,2,3-cd)pyrene NA 101 5.5 - 13

1 Dibenz( a,h)nnthrllcene* NA NA 13 - 37

Benzo{g,h,i)perylene NA NA 24 -50

Totnl Polycyclic Aromatic 34,009 NA 38,691-43,765
Hydrocnrbons

1 .. Chcmicals cited in USEPA 's Icttcr of April 30. 1996 to PSE&G.
** Concentration flinges
NA = Not analyzed

1 849900148
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Table 3~5. Concentrations of several metals in No.6 fuel
oil. Metals concentrations in heavy gas oils should be
similar to these. Concentrations are in mglL. From

Whiticar et at (1992).

1

Metal No.6 Fuel Oil

Nickel 8.6·89

Vanadium 25 - 272

Molybdenum 0.27

Zinc 1.2 - 1.6

Lead <3.0

Chromium 0,44

Copper 0.6 - 1.2

Barium <0.3

1

T

r

1

t

f

r
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Table 3-6. Typical chemical compositons of carbureted water gas (CWG) samples

manufactured at tlie Harrison Gas Plant during all of 1941 and during four months in
1944. Concentrations are in volume percent. From Philipps (1947).

Chemical 1941 CWG 1944 CWG

Carbon Monoxide 24.2 25.9

Hydrogen 28.8 27.8

IlIuminants 8.8 9.4

Ethane 0.0 0.0

Methane 16.6 13.9

Carbon Dioxide 5.1 4.3

Oxygen 0.5 0.8

Nitrogen 16.0 17.9

Heating Value (8TU/fi3) 530 528

,

,

1

1

1

T

r

f

r 849900150
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Table 3-7. Comparative concentrations of several PAHs in samples of coke oven coal tar and
carbureted 'rater gas tar. Concentrations are in weight percent.

From GRI (1996).

1

Compound Coke Oven Coal Taru

Naphthalene- 2.8 - 3.5

Fluoranl.hcne l.l

Benz( a)anthracene- 0.42·0.46

Benzo(a)p)Tenc* 0.18 - 0.29

Chrysene* 0.37·0.41

Acenaphthylene 0.63·0.89

Anthmccnc* 0.60·0.70

Phcmmthrcne 2.0 - 2.1

Carbureted Water Gas Tar

T

3.6

3.2

0.31

0.10

0.31

0.74

2.3

2.3

0.56f Pvrene* 0.77 • 0.80
• Chemicals cited in USEPA's letter of April 30, 1996 to PSE&G.
** Concentration ranges except for nuoranthene which has n single value

r

r

r

r

r 849900151
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Table 3-8. Hydrocarbons and heterocyclic compounds listed as hazardous substances under

CERCLA or in USEPA's letter of April 30.1996 to PSE&G that were reported by EPRI (1993) in
tars found at 3 gas plant sites where the CWG and OG processes were used.

Concentrations are in mg/kg.

1 Monocyc1ic Aromatic Site 1 Site 2 Site 3
Hydrocarbons

Benzene 550 460 14.0

Toluene* (Methylbenzene) 2,120 1,050 9.0
1

Elhylbcnzene* 1,860 450 37.0

m/p-Xylene* 3,370 940 83.0

o-Xylene* 1,750 510 75.0

1 Total Xylenes 5,120 1,450 158.0

St).Tene(Elhenylbcnzene) 60 100 63.0

Polynuclear Aroma.tic
Hydrocarbons

1
Accnnphlhylene 610 260 300

Accnnphthcne 11,900 340 1,150

Naphlhnlene* 70,700 13,300 4,030, Fluorene* 11,600 1,350 1,100

Anthr.lcene* 8,570 390 690

Phenanthrene 32,600 5,210 3,470

1 P)TCnc* 13,200 2,410 2,070

rnnthene 13,400 1,500 1,360

Chryscne* 5,100 1,050 750

Benz(a)anthracene* 4,900 750 450
1

Benzo(b )fluoranthene* 2,150 1,240 270

Benzo(k)fluoranthene* 2,950 1,050 l30

Bcnzo( a)p)Tene* 3,900 1,820 390

1 Indcno( 1,2,3-cd)pyrene 2,610 1,400 690

Bcnzo(ghi)perylene 3,110 1,640 940

Dibcnz( a,h )anthracene* 490 U 250

1 Total Pol),nuclear aromlltic 187,300 33,690 18,010
hvdrocllrbons

* Chemicals ciled in USEPA's letter of April 30, 199610 PSE&G.
U = Undelctcd

1 849900152
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Table 3-9. Metals, metalloids, and inorganic chemicals listed as hazardous substances

under CERCLA or in USEPA's letter of April 30,1996 to PSE&G that were reported by
EPRl (1993) in tars found at 3 gas plant sites where the CWG .md OG processes were

used. Concentrations are in mg/kg.

1

Compound Site 1 Site 2 Site 3

Arsenic· 20 6.4 7.8
Beryllium <1 <1 <1

Cadmium· <1 <1 1.2
Chromium· I.1 11 28
Cyanides· <1 2.6 5.7

Lead· 1.0 50 44
Nickel· 2.1 74 52

Selenium 1.7 1.1 3.2

Vanadium 6.9 230 27
• Chemicals cited in USEPA's letter of April 30, 1996 to PSE&G.

1

1

f

t

r

r
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Table 3-10. Reformed Natural Gas Process at the Harrison Gas Plant

Material Use and Description

Raw Material

Coke
1

1

Natural gas

Liquid purification of gas

Soda ash (sodium carbonate)

Caustic soda (sodium hydroxide)

Nickel sulfate, ferrous sulfate, manganous
sulfate

t Finished salts

Arsenic trioxide (As·zOJ)

Flocculant (probably aluminum sulfate)

t

T

Dry purification of gas

Iron oxide, red mud, wood shavings

Lime (CaO), anhydrous ammonia

Naphthalene scmbbers

Light oil

PrOilucts/By-Protlucts

Reformed natural gas

T

r Tar

Drip (light) oils

r

r

primarily Camden and Koppers coke for gas
manufacturing

replaced gas oil as the carburetion fuel

hydrogen sulfide removal

pH control

hydroge? sulfide removal

hydrogen sulfide removal

hydrogen sulfide removal

solids precipitation of excess regeneration
solution in purification sedimentation basin of
thionizers

oxide boxes (hydrogen sulfide removal)

pH control in oxide boxes

used to scrub naphthalene

Product: hydrogen, carbon monoxide, and
methane

minor amount, sold for multiple uses

condensates from low points in process or
light hydrocarbons of tar, sold or used as fuel
combined with the tar

849900154
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Material Use and Description
1 Sulfur paste from liquid purification of gas

system

1
ResMuals

Clinkers

1

1

liquid purification of gas

Dissolved raw materials (major cations and
anions) in excess regenerated water from
thionizers

Solids from purification sedimentation basin

Dry purification of gas

1
Iron sulfide and elemental sulfur

hydrogen sulfide removed by raw materials in
absorption towers, sulfur formed in thionizers.
most metals (e.g., arsenic) lost with sulfur
paste; sold as fungicide

spent coke from RNG generation; disposed of
in ash pit

discharged from purification sedimentation
basin into non-contact water system

routed to the tarry water collection system

reaction of iron oxides and hydrogen sulfide
in oxide boxes; spent oxides and elemental
sulfur disposed of off-site

1

T

T

1

T 849900155
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Table 3-11. Composition in percent by volume of chemicals in a typical natural gas .
(Morris, 1950) and a sample of TETCO natural gas from the Harrison Gas Plant in

April, 1969.

Chemical Typical Natural Gas TETCO Natural Gas

Methane 91 95.18

Ethane 3.1 2.73

Propane 1.7 0.41

n-Butane 0.7 0.1

iso-Butane NA 0.09

n-Pentane NA 0.09

iso~Pentane NA 0.09

Carbon Dioxide 0.8 0.8

Oxygen NA 0.01

Nitrogen 2.7 0.5
NA = not analyzed.

,.

,.

i

1·

1

,.

,.

1

T 849900156
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Table 3-12. Chemical composition in volume percent and
physical properties of a typical blue gas and a low-BTU

reformed natural gas. From Morris (1950).

Chemical Blue Gas Low-BTU
Reformed Gas

1 Carbon Dioxide 5.5 4

Carbon Monoxide 373 12.2

Hydrogen 47.6 5\.6

, Methane 1.2 15.2

Nitrogen 8.4 16.9

Oxygen 0 0.1

BTU/ft3 287 355
1

Specific Gravity 0.57 0.46

,

1

,

1

I 849900157
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Table 3-13. Cyclic Catalytic Reformed Gas Process at the Harrison Gas Plant

r Material Use and Description

Raw Material

Liquefied petroleun gas (mostly propane) feedstock

r Kerosene feedstock

Natural gas

Nickel catalyst

feedstock

r
low (3-8 percent) Ni catalyst on alumina to
crack fuel

ProtluctsiBy-Prollucts

CCR Gas Product: hydrogen, carbon monoxide, and
methaner

No by-products

Re.'1iduals

r Condensates (water vapor and very small
amounts of tar)

Spent catalyst

routed into tarry water collection system

low nickel catalyst from CCR gas generation;
disposed of off-site

T

T

T

1

1 849900158
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Table 3-14. Hydrocarbons and heterocyclic compounds listed as hazardous substances
under CERCLA or in USEPA's letter of April 30,1996 to PSE&G that were detected in

kerosene. Concentrations are in mglL.

Polynuclear Aromatic Goodman & Harbison, Guerin, 1978
Hydrocarbons 1980 (WtIVol)U (WtlWt)

Acenaphthylene 25,38 NA

Acenaphthene 40,51 NA

Naphthalene* 1,286, 2,000 NA

Fluorene* <2.0,36 NA

Anthracene* <2.0,7.3 0.04

Phenanthrene 1.9,493 U

Pyrene* <2.0,2.0 0.16

Fluoranthene <4.0, 1.0 0.09

Chrysene* <2.0, <0.11 U

B~nz(a)anthracene* <0.75, <0.09 <0.01

Benzo(b )fluoranthene* <0.75, <0.20 NA

Benzo(k)f1uoranthene* <0.50. <0.04 NA

Benzo(a)pyrene* <0.50, <0.30 <0.01

7, 12-Dimethytbenz(a) ~~,17.0 NA
anthracene

3-Methylcholanthrene <0.1, <0.08 NA

Indeno( 1,2,3-cd)pyrene <2.0, <0.30 NA

Benzo(ghi)perylene <2.0, <0.30 NA

r

r

r

r

T

t

Dibenz(a,h)anthracene* <0.75, <0.50 NA

T
* Chemicals cited in USEP A's letter of April 30, 1996 to PSE&G.
**Results of analyses of two samples except for 7,12 dimethylbenz(a)anthracene where there was

only one analysis
NA = Not analyzed
U = Undetected

T

T 849900159
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Table 3-15. Composition and properties or commercial propane and butane in the 1940s

and 19505. Compositions are in percent by volume. From Morris (1950).

CompoundlProperty Propane Butane

Ethane 8.8 0

Propane 91.2 22.1r
Butane 0 77.9

BTUlfe of Vapor 2,503 3.207

Specific Gravity of Vapor 1.51 2
r

t

t

1

1

,

1

849900160
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Table 3-16. Chemical composition of three sam pies of enriched cyclic catalytic reformed
gas. Concentrations are in volume percent. From Morris (1950).r

Chemical Sample I Sample 2 Sample 3

Carbon Dioxide 3.3 3.7 4.0
IIIuminants 0.0 0.1 0.0

r
Oxygen 0.4 0.6 0.6

Carbon Monoxide 9.1 7.9 6.1
Hydrogen 38.7 25.7 18.3

f Methane 35.0 40.6 42.8
Ethane 0.2 0.4 0.4

Propane 0.7 '1.0 1.0
f Nitrogen 12.6 20.0 26.8

Heating Value 530 530 530
(BTU/ft))

1

1

1

1

849900161
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Table 3-17. Chemical composition of liquefied petroleum air gas (LPA) and a

r LPA/natural gas mixture delivered to customers, analyzed by the Harrison Gas Plant
Laboratory on May 6, 1969. Concentrations are in volume percent.

Chemical Liquified Petroleum Air Liquified Petroleum
AirlNatural Gas

1 Methane 0.01 89.06

Ethane 0.44 2.29

Propane 36.5 2.93

Iso-Butane 0.83 0.131
n-Butane 0.34 0.09

Iso-Pentane 0.01 0.05

n-Pentane a 0.07
1

Propylene 0.59 0.05

Carbon Dio'xide 0.02 0.64

Oxygen 12.7 0.98
1 Nitrogen 48.48 3.71

Heating Value (BTU/ft]) 997 1.030

1

i

i

-,

849900162
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Table 3-18. Chemical composition of a typical coke oven gas.

Concentrations are in volume percent.
From Edison Electric: Institute (1984).

Chemical Concentration

Carbon Dioxide 2.0
Jl\uminants 3.0

Oxygen 0.6
Carbon Monoxide 6.9

Hydrogen 55.0
Methane 27.5
Nitrogen 5.0
BTU/ft3 544

Specific Gravity (g/cm~) 0.38

1

1

1

1

1

849900163
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Table 3-19. Concentrations of organic and inorganic gases in 12 samples of oil gas

r manufactured at the Harrison Gas Plant between December 23. 1981 and
December 7. 1982. Concentrations are in volume percent.

Chemical Mean Concentration Concentration Range

Methane 37.05 35.52 - 38.22
1" Ethane 4.68 3.36 - 14.83

Propane 0.22 0.14 - 0.39

iso-Butane 0.02 0-0.07

T n-Butane 0.07 0.05 - 0.08

Cyclopentane 0.04 0.01-0.17

iso-Pentane 0.002 0·0.02

1 J1-Pentane 0.004 0-0.03

2-Methylpentane 0.01 0·0.04

2,2-Dimethylpentane 0.02 0-0.05

1 ' n-hexane 0.0 0.00

Methylcyclopentane 0.0 0.00 '

2,4-Dimethylpentane 0.03 0-0.06

1
3-Methylpentane 0.11 0.01-0.18

Unknowns (C.+) 0.06 0.03 - 0.08

Acetylene· 0.0 0.00

Ethylene 23.52 13.27 - 25.58,
Propylene 5.10 4.01 ·6.28

,

849900164
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Table 3·19 (Continued). Concentrations or organic and inorganic gases in 12 samples of

oil gas manufactured at the Harrison Gas Plant between 12/23/81 and 12n/82.
Concentrations are in volume percent (Continued).

Chemical Mean Concentration Concentration Range

1,3-Butadiene 1.79 0.77 - 2.35

I-Butene 0.61 0.33 - 0.95

trans-2-Butene 0.20 0.07 - 0.26

cis-2-Butene 0.09 0.06 - 0.14

I-Pentene 0.04 0.01 - 0.08

2-Methyl-l-butene 0.01 0.0·0.02

Benzene* 1.40 0.80·3.07

Toluene* 0.10 0.0 - 0.47

Carbon Dioxide 0.23 0.0 - 0.70

Carbon Monoxide 0.47 0.40 - 0.58

Oxygen & Argon 0.30 0.16 -1.03

Hydrogen 20.90 19.03 - 23.99

Nitrogen 2.93 2.31 - 7.45

1

1

1

,

, BTU/fe 1178 1075· 1242
*Chemicals listed on the CERCLA hazardous substances list or identified in EPA's letter of
. April 3D, 1996 to PSE&G.

-.

849900165
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Table 3-20. Oil Gas Process at the Harrison Gas Plant

t
Material Use and Description

Rmv Material

Kerosene carburetion fuel and in naphthalene scrubber
f Dry purificatjon of gas

Iron oxide, red mud, wood shavings

Lime (CaO),·anhydrous ammonia

Naphthalene scrubbers

oxide boxes (sulfide removal)

pH control in oxide boxes
1

Kerosene used to scrub naphthalene

1
PrOf/II ctslJJy- Protlll ct ...

Oil gas Product: hydrogen, methane, and volatile
hydrocarbons

sold for multiple usesTar

Drip (light) oil

Spent oil

condensates from low points in process or
light hydrocarbons of tar, mixed with tar

naphthalene·enriched carburet ion oil

,
Resitllltl/,\'

Tar residue in the separators/sedimentation basin
was disposed of ofT-site

Dry purification of gas

Iron sulfide reaction oriron oxide and hydrogen sulfide in
oxide boxes, spent oxides disposed of off-site

849900166
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Table 3-21. Synthetic Natural Gas Process at the Harrison Gas Plant

T
Material Use and Description

Raw Materia!

T
Light virgin naphtha

Hydrogen

NiMox

straight cut, high paraffin feedstock

start up, shutdown and process upsets

catalyst (from Katalco) containing low
concentrations of nickel and molybdenum
(hydrodesulfurization catalyst) to convert
organic sulfur to hydrogen sulfide

hydrogen sulfide removal

reformer catalyst (NiO: 10-14%) on alumina
for H2 production

shift converter catalyst (Fe203: min 85%;
Cr203: 7.5-100/0) for carbon monoxide to
carbon dioxide conversion

1

Zinc oxide with chloride guard

Nickel oxide

1
Ferric oxide and chromium oxide

1
Nickel catalyst high Ni catalyst on alumina to crack fuel

Gas purification

Water

, Potassium carbonate (K2C03)

Diethanolamine

city water

carbon dioxide removal

carbon dioxide removal

Vanadium pentoxide (V205)

Antifoam agent

corrosion inhibitor

, Union Carbide UCON50HB-5l 00 for
gas/water treatment

Boiler water

Sulfuric acid (H2S04). caustic soda (NaOH) regenerates resin beds that removes cations
and anions in water of high pressure boiler

Hydrazine oxygen scavenger in SNG boiler water

Monosodium phosphate scale (hardness) and pH control in SNG boiler
water

849900167
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Table 3-21 (Continued). Synthetic Natural Gas Process atthe Harrison Gas Plant

Material Use and Description

T Products/By-Products

SNG Gas

No by-products
1

Resirluals

1

High.nickel catalyst

Zinc sulfide and spent NiMox. NiO, Fe203,
and Cr203 catalysts

Salts from cation exchange resin

1 Gas purification

, RNH2

V205 in solution

Boiler water

; Ammonia in blowdown boiler water

Reaction products and unreacted raw
materials (sodium ion. phosphate ion) in
blowdown boiler water

Product: methane (-98%) and gaseous
hydrocarbons

spent catalyst, sold for nickel recovery

Not regenerated. disposed of off-site

disposed in tar separators

reaction of potassium carbonate and carbon
dioxide (Benfield Potassium Carbonate
Process); disposed in tar separators

reaction diethanolamine (RNH3)2C03 and
carbon dioxide (amine purification process);
disposed in tar separators

corrosion inhibitor (vanadium pentoxide);
disposed in tar separators

reaction of oxygen and hydrazine (N2H4);
discbarged into tar separators

discharged into tar separators

849900168
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Table 3-2:;!. ~traight~run products of atmospheric distillation of crude oil.
t From Bingham et aI., 1979.

Refined Product Carbon Number Boiling Range
Range

°C of
1 Naphtha 4 ~ 12 <230 <446

Kerosene 9 - 16 150·290 302 - 554

Middle Distillate 1] - 20 205·345 40] - 653
1 Gas Oil ]] - 25 205·400 40] - 752

Atmospheric Tower >20 >350 >662
Residuum

,

,

849900169
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TABLE 3-23
RA W !\fA TERIA LIBY -PRODUCT STORAGE TANKS

II TANK NO. ] CAPACITY INGALLONS 1 YEAR fNSTALLED CONTENTS (as of 1974),

II II

I 500,000 1 1902 Carburetion Oil

II 22
600,000 "I 1906 Carburetion Oil

'/
"

II 33 2.004,207 1911 No.6 Fucl Oil

"
44

J 3,000.000 L 1929 Kerosene

I
5

j
14,000 193R No.6 Fuel Oil

6 14,000 193!! No.6 Fuel Oil

I/I
7s 9,283 1972 Waste Oil (SNG)

III
86

230,000 Unkno\\n Tar _.

III 8A7
1,&90,000 1955 Kerosene

'Remo\'cd circa 194R. Tank equippcd with brick fircwall.

2RCll1o\'cdcirca 194R. Tank cquippcd with brick lirc\\'all.

3Tank equippcd with stcel rctaining wall.

JTank equipped with stcel rctaining wall,

STankequipped with steel retaining wall.

6Rcmo\'cd -- remo\'al date unknown.

7Tank equipped with steel retaining wnll.
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TABLE 3-23
RAW MATERJALIBY-PRODUCT STORAGE TANKS

II TANK NO. 1 CAPACfTY IN GALLONS 1 YEAR INSTALLED CONTENTS (II!! of !974)

II HBR "/ 2,200,000 1 1972 Naphtha

II
. -

199 10 300,000 1962 Naphthalene Enriched (Spent) Oil

I
15 104,734 Unkno\\TI Tar

18 412,757 Unkno\\TI Tar

II 19 62,539 "j UnknO\\TI Tar
.-

I
20

I 280,000 1913 Water Storage
21 500.000 1926 Tar

ill 22 I 500,000 [ 1931 Tar

II

23 500,000 1931 Tar
24 100,000 1931 Tar
25 I 100,000

!I
1931 I Tar I

26 95,000 r- 1926

I
Tar

I27 100,000 1931 Tar

RTank equipped with earthen dike.

"There is no infomlation 3\'ailable to explain the gap in the sequence of tank numbering from 9 through 15.

IOTank equiped with steel retaining wall.

-2-
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TABLE 3~23
RAW MATERJALIRV·PRODUCT STORAGE TANKS

II TANK NO. I CAPACfTY IN GALLONS l YEARfNSTALLED 1 COI'JTEr-.~TS(as of 1974)i I iII 28 500,000 -I 1931 Tar

II 29 I 500,000 -/ 1931 1 Tar

I 30 20,000 1 1931 f Tar

I 31 20,000 1 1931 I Tar I

I 32 1,800 1 1929 Tar

I
33

I
1,800 1929 Tar

34 3,100 1929 Tar

/I
35 5,700 Unknown Tar

III 36 20,000 1931 Tar

II
37 20,000 I 1931 Tar

II
38 17,000 I 1931 Tar

I

IIII 39 17,000 1932 Tar

IIII 40 2,000 1933 UnknO\\1I
41 20,000 1932 Drip Oil
42 32,000 1932 Drip Oil

.-

JI'I

43 17,000 1932 l TnrI 44 17,000 1932 l Tar II
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TABLEJ-23
RA W MATERIALIBV-PROOUCT STORAGE TANKS

II TANK NO. l CAPACITY IN GALLONS -, YEA R rNST AU .Fn 1 rr11'JTJ;JlJTc:. (.~~l'r07A'

~

1 -I i
~_~ " I ....'1, .. .., \U';' Vii. 17'''/

45 17,000 1932 Light Oil
47 -,

235,000

1
1927 'I Tar

II 4& -, 75,000 1931 "/ Tar

"
49 1 75,000

1
1931 j Tar

II 50 l 75,000 1931 I Tar I,
51 75,000 1 1931 I Tar I.

I
52 Unkno\\T1 Unkno\\n

I
Drip Oil

I5411 L500 1933 Light Oil

II 5511

1 1,500 1933 I Light Oil I-
i

II
56 I 17,000 1935 Tar
57 17,000

i 1935 Tar

II
591\ 100,000 1935 Drip Oil 1,

I I! II!

"
60 50,000 193& Tar

11 RcmO\'cd prior to 1974. Remo\'ill d<lleunknmm.

12Remo\'cd prior to 1974. RemO\"<l1dale unknmm.

UTank cquipped with earthen dike.

-4-
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TABLE 3-23
RAW MATERTALIBY-PRODlJCT STORAGE TANKS

ILn TANK NO. 1 CAP ACITY IN GALLONS 1 YEAR [NSTALLED I r()NT~NT<:: (~~~r 10.,.\

1 i
__ .......,................ V\W.'YUI L.7'''-,

II 61 -,
50,000 19311 Tar.. -

II 62 -r 50,000 1?3R Tar Soh'cnt

I J
I63 40,000 1941 Tar

64 5.000 Unknmm Siorage for blowback [rom fuel oil line

II 65 J 75,000 1944 Tar

I
66

j 75,000 1944 Tar
67 75,000 1944 Tar

I I I/I
6814

J 2,350,000 1945 Kerosene
,

I
69 3,000 Unknown Diesel Oil
70 20,000 ,I 1950 KeroseneI

I L III
72 UnknO\\n Circa 1950 Natural Gas Surge Tank

---~ II 73 9,000 1951 Calodorant Tank

I II
74 12,000 1951 Fog Oil
75 250 1951 I Fog Oil /I
76 250 1951 I Fog Oil II

IJTank equipped with sleel retaining wall.

-5-
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TABLE 3-23
RAW l\'IATERrALfBY.PRODUCT STORAGE TANKS

I[ TANK NO. -I CAPACITY IN GALLONS I YEAR INSTALLED I CONTENTS (asoii9i4)

II 77 1 47,475 j 1954 i Gas Mixing

I
7R

J
56.250

I
19:'4 Naiunli Gas Surge Tank

81 Drip Oil Unknown Drip Oil

II Tar Refuse Tonk .I Unknmm 1 1939 I Waste Oil i

I
Sump X Unkno\\n Unkno\\TI Drip Oil
0-20 5,000 Circa 1972 Sulfuric Acid

I I1/
0-21 5,000 Circa 1912 Caustic

II
2(iKV/4KV Tntnsfonncr I 2.950 I Unknown I

Circa 1956 Transil Oil I
IIIII

4KV/4ROV Transfomlcr 425 Unknown TmnsilOil
4KV/480V Transfonner 425 Unknown TransilOil
4KV/480V Transformer 205 Unknm\TI TransilOil

* * *
II GAS HOLDER [ CAPACITY (CU. FT.) 1 INSTALLED 1 r()I\ITJ:'lI.IT~__ .... L"rI.,.IU

I I 3,200,000

I
1905 Gas

2 5,000,000 1909 Gas i

-6-
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TABLE 3-23
RAW MATERIALIBY·PRODVCT STORAGE TANKS

- --

IifI GAS HOLDER CAPACITY (CU. FT.) I rNSTALLED J rONTFNTS

!/ 3 I 15,000,000 I PJ26 i Gas

I RclicrHoldcr I 750.000 I 1925 I Gas
----

-7-
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TABLE 3-24
HARRISON GAS PLANT STORAGE FACILITIES

Q)

to
CDo
o-..........

!
TANK NO. -, CAPACITY IN GALLONS 1 CONTAINMENT

Type r""_ ....",:.... :_ ~_II __ ...

1 vC1I'C1""y III UC1I1VII;)

3 -/ 2,004,207 Sleel Relaining Wall 1 ., ll71 llllll_~U"' '"'tV ..........

II 4 1 3,000,000 ./
Steel Retaining Willi 3,076,000

II 1
"'

,5 14,000 Cement Dike 19,000

I 6 1 14,000 1 Cement Dike 19,000

I
7 9,2R3 Steel Retnining Wnll 11,400

SA J,R90.000 Steel Retnining Wall

~

2,440,000 ,
II RB L 2.200.000 I Earthen Dike 3,000,000

1/
I) L 300,000 Sleel Retllining Wall II 301,000 I

/I
21 ] 500.000 Cement Dike 500,000

II 22 .I 500,000 Cement Dike 500,000

II 23
J 500,000 Cement Dike 500,000

II 24
J 100,000 Ccment Dike II R,OOO

'I

25 100,000 Cement Dike 1]8,000
26 95,000 Cement Dike 500,000
27 100,000 Cement Dike 500,000

I 2R 500.000 Cement Dike [ 610,000 II
I 29 500,000 Cemcnt Dike

----~

610,000 I
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TABLE 3-24
HARRISON GAS PLANT STORAGE FACILITIES

I TANK NO. 1 CAPACITY fN GALLONS 1 CaNT AINMENT
Type r~n~t'";tu in 1"":"""_ ........ _. , 'V'U.pU""''''l .... "'JQIIVII;)

/I 3R 1 17,000 1 Crushed Stone -, •••
II 39 -I 17,000 1 Crushed Stone .....

I
43 j 17,000 Crushed Stone ....
44 17,000 Crushed Slone ....

II 45 J 17,000 "/ Cement Dike 118,000

II 47 J 235,000 1 Cement Dike 75,000 ,

IL 49 .I 75,000 1 Cement Dike ,I 70,000
I!

I
51

j 75,000 Cement Dike 70,000
56 17,000 Cement Dike 42,000

I I III
57 17,000 Cement Dike 42,000

I
59 100,000 Earthen Dike 210,000
62 50,000 Cement Dike 500,000

I I III
63 40,000 Concrete Slab

I
65 75,000 Cement Dike 118,000

66 i 75,000 Cement Dike IIR,OOO
I

l IIII 67
I 75,000 Cement Dike 118,000

._.

-2-
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TABLE 3-24
HARRISON GAS PLANT STORAGE FACILrTrES

I TANK NO. CAPACITY fN GALLONS CONTAINMENT

j
Type Capacity in Gallons

II 68 [ 2,350.000 Steel Retilining Wall 2,800,000

II 69 C 3,000 I Cement Dike 3,500

II 70 ] 20,000 I Cement Dike 24,000

II 73 1 9,000 Cnlshed Stone •••
II 74 12,000 Cement Dike

i 24,000

r III
75 250 Cement Pild Crushed Stone •••

III
76 250 Cement Pad •••

. - -

I
II

77 47,475 Cement Pad Crushed Stone •••
III 500 Crushed Stone ••• Ii

... These items :Ire on a cement foundiltion surrounded by crushed stone .

.,
--'-
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TABLE 3-25
RAW MATERIA LlRY.PRODUCT UNDERGROUNO STORAGE TANKS

II
TANK NO. ] CAPACITY fN GALLONS CONTENTS

46 1 1,000 Light Oil

I
531

J
Undctcrmi ncd Drip Oil

58 550 No.6 Fuel Oil

/I 71 1 20,000 Naphthalene Enriched (Spent) Oil

I
-_._.

I82 4,800 No.6 Fuel Oil
-_. 1,000 Tar

II _.- I 250 Waste Oil

I --- I 3,000 Potassium Carbonate
-- -

I --- I 2,000 Waste Oil

I --- 500 LPG Condensate

--- !l,600 Thylox_. - .

I--- I 2.000 II Gasoline

'Tank 53 is an in-ground vault.
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Table 3-26. Metals listed as hazardous substances under CERCLA or in USEPA's letter of
April 30, 1996 to PSE&G that were detected in coal pile runoff from
Western Pennsylvania Bituminous Coal. Concentrations are in mglL.

... Metal Filtered Samples

Beryllium 0.0079

Cadmium· 0.057

Chromium· 0.018

Copper· 0.20

Lead· 0.06

Manganese 2.5

Nickel· 0.40

Unfiltered Samples

,

0.0098

0.053

0.019

0.21

0.046

2.7

0.40

0.98Zinc 0.97
• Chemicals cited in USEPA's ICl\er of April 30, 1996 to PSE&G.

1

T

T

r

r

r

r 849900181
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Table 3-27. Quality ~f coal pile leacbates, based on USEPA surveys. Concentrations are, in mglL of leachate water. From Nichols (1974) and Chu et al. (1976).

Parameter Number of Range Arithmetic Mean
Observations

pH 11 2.1 -7.8

1 Iron 9 0.06 - 93,000 10,800

Sulfate 8 525 -21,920 6,880

Arsenic 2 0.009 - 0.01 0.01

1 Mercury 2 <0.0002 - 0.027 0.001

Selenium 2 0.003 - 0.003 0.02

Zinc 7 0.006 - 23.0 5.89

'f Copper 4 1.6-3.4 2.1

Chromium 6 0.0 - 15.7 2.74

Total Dissolved 7 247 - 44,050 12,600
Solids

T Total Suspended 2 550-810 680
Solids

T

T

r

r

r 849900182
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Table 3-28. Steam Generation Process at the Harrison Gas Plant

Material Use and Description

Raw Material

Coal
1

Coke

No.6 fuel oil

Tar

1 Calgon

Sodium nitrate

1
Sodium chloride

Sodium sulfite (Na2S03), Alken 52

Alken 479, di- & trisodium phosphate

AIken J-671 and sodium hyposulfite
1

AIken Disperse 332

T
Produ cls/By- PrOlllicts

Bottom ash

T
Residuals

Fly ash

r
Sodium sulfate (Na2S04) in blowdown boiler
water

r

Reaction products and unreacted raw
materials (sodium ion, chloride ion, sulfate
ion, nitrate ion, phosphate ion) in blowdown
boiler water

............

boiler fuel, WV or P A bituminous coal

boiler fuel

boiler fuel

boiler fuel

water softener for boiler water (sodium
hexametaphosphate)

embrittlement preventer in boilers

used to regenerate boiler water softeners

oxygen scavenger in boiler water

pH control in boiler water

corrosion inhibitor in boiler and condensate
water (volatile amines)

boiler scale inhibitor (anionic polyelectrolyte)

from coal and coke burning; disposed of
through sluiceway into ash pit; ash pit solids
sold or disposed of off-site

from coal and coke burning; unrecovered ash
was released to atmosphere

reaction of oxygen and sodium sulfite;
discharged into non-contact cooling water

discharged into non-contact cooling water
system

r

..........

849900183
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Table 3-29. Hydrocarbons and heterocyclic compounds listed as hazardous
substances under CERCLA or in USEPA's letter of April 30,1996 to PSE&G

that were reported in the PiSCES database of EPRI in bituminous coal from the
Eastern USGS Province.

Polycyclic Aromatic Hydrocarbons Concentration in mg/kg dry weightllllll

Pyrene*

0.01

0.07 - 0.23 (0.15)**

1.6 - 2.7 (2.0)

0.06 - 0.12 (0.09)

0.45 - 1 (0.71)

0.07 - 0.2 (0.13)

0.05 - 0.13 (0.1)

0.15 - 0.23 (0.18)

0.06 - 0.12 (0.09)

0.07 - 0.21 (0.16)

0.02

, Acenaphthylene

Acenaphthene

Naphthalene*

Fluorene*
1

Phenanthrene

Filloranthene
1

1

Chrysene*

Benzo(a)pyrene*

Benzo(ghi)perylene

Dibenz( a.h)anthracene*

Other Compounds Detected

Di(2-ethylhexyl)phthalate 0.58

T
* Chemicals cited in USEPA's letter of April 30, 1996 to PSE&G.
**Reported as range and mean except Acenaphthylene, Dibenz(a,h)anthracene and di(2-
ethylhexylphthalate one value.

f

r

r

r 849900184
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.. Table 3-30. Metals, metalloids, and inorganic chemicals listed as hazardous substances
under CERCLA or in USEPA's letter of April 30,1996 to PSE&G that were reported in

Pennsylvania and West Virginia bituminous coals in the PISCES database of EPRI.
Concentration ranges and means are in ppm.

Element Pennsylvania Bituminous West Virginia Bituminous
1

Antimony and compounds 0.53 -1.4 (0.91)0.24 - 1.4 (0.76)

Arsenic· and compounds 1 - 58 (17) 1.8 - 32 (14)

Barium* 24 - 270 (126) 28 ·270 (124)

1 Beryllium and compounds 0.07 - 0.9 (0.6) 0.07 - 0.9 (0.7)

Cadmium'" and compounds 0.03 - 3.4 (1.0) 0.05 ·0.6 (0.29)

Chlorine (Chloride"') 740 - 910 (843) 66·910 (615)

1 Chromium'" and compounds 8.4-35(21) 10 - 35 (20)

Copper* and compounds 31-160(52) 5.2 - 160 (27)

Fluorine (Fluoride) 56 - 107 (72) 53 -128 (96)

1 Lead'" and compounds 1.8· ] 7 (6.9) 2.5-]7(7.4)

Mercury'" and compounds 0.03 - 0.85 (0.23) 0.05 - 0.41 (0.16)

Nickel'" and compounds 8-42(17) 8-42(16)

1 Phosphorus'" 4 5 - 37 (19) NA

Selenium and compounds I - 7.8 (3.0) 0.9 - 7.8 (3.5)

Silver and compounds 0.0 I - 1.25 (0.44) 0.06 - 0.57 (0.27)

f
Sulfur* 5,000 - 62,500 (23,540) 8,200 - 19,200 (13,250)

Zinc and compounds 4.6 - 46 (24) 2.3 - 62 (30)
* Chemicals cited in USEPA's letter of April 30, 1996 to PSE&G.
NA = Not Analyzed

T

t

849900185
r
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Table 3-31. Metals. metalloids, and inorganic chemicals listed as haUlrdous substances under
CERCLA or in USEPA's letter of April 30,1996 to PSE&G that were reported in the PISCES
database of EPR) in No. 6 fuel oils and heavy distillate fuels used as boiler fuels. Concentration

1 ranges and means are in mg/kg.

,
Compound No.6 Fuel Oil Distillate Fuel Oil

Antimony 0.03 • 0.52 (0.23) NA

Arsenic· 0.09.2(0.41) <0.25

Barium· 2.5 - 5.9 (3.9) NA

Berylliwll 0.01 - 0.22 (0.04) <0.05

Cadmium· 0.21 -130 (5&) <0.05

Chlorine (Chloridc·) 12 - 800 (145) 30 - 50 (39)

Chromium· 0.18-5(0.91) 0.05 - 0.06 (0.05)

Coppcr· 0.01 -13 (5.G) 0.1 - 0.5 (0.2)

Fluorine (Fluoride) 6 - 12 (7,S) NA

Lead· 0.01 -20 (2.7) 0.25 ·0.5 (0.34)

Mercury· 0.01-0.1 (0.O4) <0.1

Nickel· II - 44 (32) 0.05 - 0.08 (OOG)

Phosphonls· 0.36 - 7.7 (1.8) NA

Selenium 0.05 - 1.1 (0.28) <0.25

Sihcr 0.05 - 0.09 (0.06) NA

Sulfur· 2,500 - 57.900 (7,850) 500 - ROO(550)

VUlwdium 4-69(12) NA

Zinc 0.03 - 3.1 (0.92) 0.06· 0.26 (0.15)
• Chemicals ciled in USEPA's IcHer of April 30, 1996 to PSE&G.

,

,.

T

T

t

r

t

r 849900186
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Table 3-32. Metals, metalloids, and inorganic chemicals listed as hazardous substances under
aRCLA or in USEPA's letter of April 30, 1996 to PSE&G that were reported in bottom ash from

coal burning in the PISCES database of EPRJ.
Concentration ranges and means are in mg/kg.

Chemical Pennsylvania Bituminous West Virginia Bituminous

Antimony and eompoW1ds 0.24 - 1.4 (0.76)

1-5&(17)

24 - 270 (126)

0.07 - 0.9 (0.6)

0.03 - 3.4 (1.0)

740 - 910 (843)

&4·35 (21)

31 - 160 (52)

56 - 107 (72)

1.8 • 17 (6.9)

0.03 • 0.85 (0.23)

8-42(17)

Arsenic* and compounds

1 Barium·

Beryllium and compounds

Cadmium· ,:md compowlds, Chlorine (Chloride*)

Chromium· and compounds

Copper* and compounds

,. Fluorine (Fluoride)

1

Lead" 'lI1d compounds

Mercury" and compounds

Nickel· and compounds

PhosphonJs* 4.5 - 37 (19)

I .7.8 (3.0)

001 - 1.25 (0.44)

5,000 - 62,500 (23,540)

Selenium and compounds

Silver ,md compounds

T Sulfur"

Zinc:md compounds 4.6·46 (24)

0.53 -1.4 (0.91)

1.8 - 32 (14)

28 -270 (124)

0.07 - 0.9 (0.7)

0.05 • 0.6 (0.29)

66 - 910 (615)

10 - 35 (20)

5.2 - 160 (27)

53 ·128 (96)

2.5 - 17 (7.4)

0.05 - 0.41 (0.16)

8-42(16)

NA

0.9·7.8 (3.5)

0.06 - 0.5 7 (0.27)

8,200 - 19,200 (I3,250)

2.3 - 62 (30)

"Chemicals cited in USEPA's !cueT of April 30, 1996 \0 PSE&G.
** Single An<llysis

T

r

r

r 849900187
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Table 3-33. Metals listed ashaz.ardous substances under CERCLA or in USEPA's

letter of April 30, 1996 to PSE&G that were detected in bottom ash sluice water from
western Pennsylvania bituminous coals. Concentrations are in mglL.

,

Chemical Concentration Range ....

Antimony <0.1

Arsenic· 0.01 - 0.029

Barium· 0.25 - 0.54

Beryllium 0.002·0.0032

Cadmium· <0.001

Chromium· 0.01 - 0.033

Copper· <0.020

Lend· 0.0048 - 0.0092

Mnngnnesc 0.04 - 0.16

Mercury· <0.0002

Molybdcnum 0.066 - 0.077

Nickel· 0.027 • 0.042

Sclcnium <0.005

Sih'cr <0.01

Vanndium 0.036·0.09

Mean

,

1

1

<0.1

0.023

0.40

0.0025

<0.001

0.024

<0.020

0.0073

0.12

<0.0002

0.072

0.035

<0.005

<0.01

Zinc 0.02 - 0.05 0.037

0.068

1
• Chemicals citcd in USEPA's Icuer of April 30, 1996 to PSE&G.
... Concentralion rnngcs; < \'nlues nre belo\\' detection limits (no concentration ranges)

f

r

r

r 849900188
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Table 3-34. Metals, metalloids, and inorgnnic chemicals listed as hazardous substances under
CERCLA or in USEPA's letter of April 30,1996 to PSE&G that were reported in the PISCES

databnse of EPRl in fly ash.
Conc~ntration ranges and means are in mglkg.

Chemical Pennsylvania Bituminous West Virginia Bituminous

Antimony and compounds

Arsenic· and compowlds

4 - 240 (28)

12- 1180 (209)

0.2 ·2200 (1204)

0.2·7.9 (4.8)

0.1 -6.9 (1.47)

6.S - 87 (38)

130 - 500 (215)

57 - 327 (146)

1.8 - 3S (12)

4.8· 1154 (146)

0.02·0.7 (.16)

6.6 -259 (153)

500 - 2630 (20 I0)

0.5 - 70 (22)

4.9-24(12.2)

2.000 • 86.000 (9378)

1.J - 11 (6.8)

26·308 (134)

618 ·2200 (1061)

8.7 - 27 (14)

0.1-3.8(1.1)

2.5 - 610 (104)

97 - 259 (168)

85 - 532 {I96)

1.7-14(33)

8 -800(104)

O· 88 (.25)

8.6 - 299 (127)

1 Barium·

Beryllium and compounds

Cadmium· lmd compounds

Chlorine (Chloride·)
1

Chromium" and compounds

Copper" ilnd compounds

Fluorinc (Fluoride)

1 Lead· and compounds

Mercury· and compounds

1

Nickel" ilnd compounds

Phosphoms" 2551 **

Sclenium and compounds

Silver and compounds

5.4 - 1193 (72)

0.3 - 107 (22)

1,400 - 66.000 (10511)

16 - 750 (235)

Sulfur·
T

Zinc and compounds 16· 357 (199)
" Chemicals ciled in USEPA's leiter of April 30. 1996 to PSE&G.
"One value reported.

T

r

r

r 849900189
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Table 3-35. Hydrocarbons and heterocyclic compounds listed as hazardous
substances under CERCLA or in USEPA's letter of April 30, 1996 to PSE&G

that were detected in fly ash. Concentrations are in mg/kg.i

Polycyclic Aromatic Harrison et aI., 1985 Tomkins et al., 1983
Hydrocarbons

1
Acenaphthene

Naphthalene*

Fluorene*

16

93

72

NA

20
23

NA

NA

Phenanthrene,
Pyrene*

Fluoranthene

i

Chrysene*

Benz( a)anthracene*

Otber Compounds
Detected

Cresol 13
1

NA

NA

NA

61

74
NA

132

47

NA

Dioctyl Phthalate 45 NA
* Chemicals cited in USEPA's letter of April 30, 1996 to PSE&G.
NA= Not analyzed

1

T

r

r

r 849900190
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Table 3-36. Hydrocarbons and heterocyclic compounds listed as hazardous substances under
CERCLA or in USEPA's letter of April 30,1996 to PS£&G that were detected in gasification

quench water as reported by GRI (1996). Concentrations are in mg/L.

Monocyclic Aromatic
Hydroca."bons

Range Mean

Benzene* O.l2*" 0.12

0.70

0.26

Tolucne* 0.70**

1 Ethylbenzenc*

Polynuclear Aromatic
Hydrocarbons

Acenaphlhylcne

Acenaphthcnc

0.02 - 14.9

, 0.12 - 2.82 1.23

0.004 - 2.58 0.55

0.01 - 9.36 316

0.01 ·2.83 0.56

0.03 - 10.3 1.78

0.02·9.5 1.I11

0.03 - 3.49 2.1l!

0.01 - 86.6 9.6&

0.01 - 88.0 8.&7

0.01 - 0.05 0.02

Fluorene*

Anthracene"

1 Phennnthrene

f')Tenc*

Fluomnlhene

Chryscne*
1

Benz(a)anthrncene*

Benzo(a)p~Tcne*

1

Other Compound Detected

Phenol* 3.22 - 754 161

.. Chemicals ciled in USEPA .s Icttcr of April 30, 1996 10 PSE&G
** One \'ulue

f

r

r

r 849900191
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Table 3-37. Metals listed as hazardous substances under CERCLA or in USEPA's letter of
April 30, 1996 to PSE&G that were detected in ash pond effluent from Western Pennsylvania Coal.

Concentrations are in mg/L.

, Chemical Filtered Samples

Barium· 0.91

Beryllium <0.0001

Cadium· <0.0001

Chromium· 0.0015

Copper· 0.0015

Nickel· 0.007

Unfiltered Samples

0.1

<0.0001

1

0.00015

0.0025

0.0015

0.008

0.015Zinc 0.007
• Chemicnls citcd in USEPA's Ic(\cr of April 30, 1996 to PSE&G.

1

T

f

r

r

r

r 849900192
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TABLE 4-1

NPDES Emuent Limitations
and Monitoring Requirements

Discharge Limitation in
kg/day Obs/day) - Net
Non-production Periods

, Discharge
Serial Number Parameter

Daily
Average

Daily
Maximum

Total for all
Discharges

1
All Discharges
004

1
T alaI for all
Discharges

All Discharges
004

T

Oil & Grease 2.27 (5.0)
TOC*
TSS*
pH Range
T~mperature °CCF)

Production periods

Oil & Grease*
TOC*
TSS*
Phenols 8.87 (19.5)
pH Range
Temperature °CCF)

Other Limitations

Average Maximum

6.0-9.0
17.2 (63)

6.0-9.0
22.2 (72)

* Since reliable data for these parameters during production and non-production periods were not
available, it was detennined that review of the monitoring results would be necessary for finalization.

T

f

T

r 849900193
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TABLE 4-2
j

NPDES Effluent Limitations
and Monitoring Requirements

, Discharge Limitation in
kg/day (1bs/day) - Net
Non-Productjon periods

Other Limitations

1

Discharge Daily Daily
Serial Number parameter Average Maximum Average Maximum

Total for all Oil & Grease 2.27 (5.0) 4.55 (10.0)
Discharges TOe 9.1 (19.9) )8.2 (40.0)

TSS 13.1 (28.9) 26.2 (57.8)
All Discharges Oil & Grease ) mgIL

Production Periods

Total for a1l Oil & Grease 9.48 (20.8) 18.2 (40.0)
Discharges TOe 40.0 (88.2) 75.5 (l6.6)

TSS 26.6 (58.4) 44.0 (99.0)
Phenols 0.44 (0.98) 0.98 (2.16)

All Discharges Oil & Grease 6.0-9.0
22.2 (72)

1

1

1

T

T

T

r 849900194
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_ on e-AUG-1996 .. ~6 ... ''''''Md

NO. GRANTOR GRANTEE DATE R.E.F. REMARKS
I HENRY L. YOUNG.ETAL THE NEWARK GAS LIGHT CO. 1-15-1884 0-537
2 GEORGE L. BLAKE,ETUX THE NEWARK GAS CO. 3-31-1898 0-505
3 WILLIAM J. DAVIS NEWARK CONSOLIDATED GAS CO. 1-30-1900 0-532
4 WILLIAM J, DAVIS NEWARK CONSOLIDATED GAS CO. 1-30-1900 0-533
5 WILLIAM J. DAVIS NEWARK CONSOLIDATED GAS CO. 1-30-1900 0-878
6 WILLIAM J. DAVIS NEWARK CONSOLIDATED GAS CO. 1-30-1900 0-879
7 WILLIAM J. DAVIS NEWARK CONSOLIDATED GAS CO. 1-30-1900 0-880
8 WILLIAU H, PETTES.E.TIJX NEWARK CONSOLIDATED CAS CO. 7-8-1901 0-1916
9 GEORGE A. READ.nUx NEWARK CONSOLIDATED GAS CO. 12-20-1902 0-538

10 THE HOLLAND CO. P.S.E.&.C.CO. 10-21-1924 0-1831
IACT OF LEGISLATURE OF THE STATE OF N.J •• GRANTING OAI/IO RIPLEY TO BUILD &. MAINTAIN A DOCK.3-18-1851)

II THE U.N.J.R.R.&C.CO. NEWARK CONSOLIDATED GAS CO. 8-9-1937 0-2722
12 NEWARK CONSOLIDATED THE U.N.J.R.R.&C.CO. 9-27-1937 0-2722

GAS CO.
13 THE U.N.J.R.R.&C.CO. P.S.E.&.C.CO. 4-5-1943 0-2643
14 P.$.E.&C.CO. PORT AUTHORITY 5-24-1971 0-7296

TRANS-HUDSON CORP.
15 P.S.E.&G.CO. STATE Of NEW JERSEY 11-17-1987 $-87-0001

DEPT. OF TRANSPORTATION

N4J:,:,r£
;::
§

Nor'J6'f I
108.55'

'"...

N01£o
PRESENT IIGH WATER LI'4E ~S OF SUR¥EV
DATED IoIAT 12J'l4s,aV 8ORRIE: & IoICOONALO

FIGURE 2-2
0'
PSE&G "HARRISON GAS PLANT"

MAP OF PROPERTY
SITUATED [N THECREATED ON

REIS II COMPUTER MAPPING SYSTEM TOWN OF HARRISON
SCALU"' 1410'

HUDSON COUNTY,N.J.IUNE ~_

849900197
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Certificate of IncorporatiOil
of

PUBLIC SERVICE ENTERPRISE GROUP INCORPORATED

The undersigned, a corporation of the Slate of New Jersey, for the purpose
of forming a corporation pursuant to the provisions of the New Jersey Business
Corporation Act, does hereby certify as follows:

1. NAME:

The name of the corporation is PUBLIC SERVICE ENTERPRISE
GROUP INCORPORATED.

2. PURPOSE:

The purpose for which the corporation is organized is to engage in any
activity within the purposes for which corporations may be organized under the
New Jersey Business Corporation Act, as from time to time amended or
supplemented. .

3. STOCK:

The aggregate number of shares which the corporation shall have authority
to issue is 150,000,000 shares of Common Stock, without par value.

4. PRE·EMPTIVE RIGHTS:

No holder of shares of stock of any class of the corporation shall be entitled
as of right to subscribe for, purchase, or receive any part of any new or additional
issue of any class of stock of the corporation or any bonds, debentures, or other
securities convertible into any such stock; provided, however, that the corporation
shall not issue for cash any shares of Common Stock or securities convertible into
Common Stock, in any manner other than by a public offering by competitive
bidding or by an offering to or through underwriters or investment bankers who
shall have agreed to make a public offering thereof promptly or by a plan for the
benefit of employees of the corporation or any subsidiary thereof, without first
offering the same to the holders of Common Stock then outstanding.

5. RESTRICTION ON DIVIDENDS:

No dividends shall be paid on any shares 0( anydass of stock of tbe corpora-
tion except out of its earned surplus.

6. CUMULATIVE VOTING:

At all elections of directors each holder of Common Stock shall be entitled
to as many yates as shall equal the number of his shares of Common Stock
mUl~ipliedby the number of directors to be elected, and the stockholder may cast
all of such Yotes for a single director or may distribute them among the number
to be voted for, or any two or more of them as he may see fit.

849900233
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7. CERTAIN VOTING REQUIREMENTS:
Except as otherwise required by law or this Certificate of Incorporation,

action by the stockholders to adopt a proposed amendment to this Certificate of
Incorporation or to approve a proposed plan of merger or consolidation involving
the corporation or to approve a proposed sale, lease, exchange or other disposition
of aJl, or substantially all, the assets of the corporation, if not in the usual and
regular course of its business as conducted by it, or to dissolve, may be taken by
the affirmative vote of a majority of the votes cast by the holders of stock of the
corporation entitled to vote thereon and, in addition, if any class or series of stock
is entitled to vote thereon as a class, by the affirmative vote of a majority of the
votes cast in each class vote.

8. INDEMNIFICATION OF DIRECTORS, OFFICERS AND
EMPLOYEES:

The corporation shall idemnify to the full extent from time to time permitted
by law any person made, or threatened to be made, a party to any pending,
threatened or completed civil, criminal, administrative or arbitrative action, suit
or proceeding and any appeal ~herein (and any inquiry or investigation which.
could lead to such action, suit or proceeding) by reason of tbe fact tbat he is or
was a director, officer or employee or the corporation or serves or served any
other enterprise as a director, officer or employee at the request of tbe corpora-
tion. Such right of indemnification shall inure to the benefit of the legal
representative of any such person.·

9. CHANGES IN NUMBER OF DIRECTORS; FILLING NEWLY
CREATED.DlRECTORSHIP:
The number of directors at any time may be increased Or (in the event of an

existing vacancy) diminished by vote of the Board of Directors, and in case of any
such increase the Board of Directors shall have power to elect each such addi-
tional director to hold office until the next succeeding annual meeting of stock-
holders and until his successor sball have been elected and qualified.

10. REMOVAL AND SUSPENSION OF DIRECTORS:
The Board of Directors, by the affirmative vote of a majority of the directors

in office, may remove a director or directors for cause where, in the judgment of
such majority, the continuation of the director or directors in office would be
harmful to the corporation and may suspend the director or directors for a
reasonable period pending final determination tbat cause exists for sucb removal.

II. QUORUM OF STOCKHOLDERS:
At any meeting of the stockholders of the corporation, the holders of stock

entitled to cast a majority of the Yotesat the meeting, present in person or
represented by proxy, shall constitute a quorum of the stockholders for aU pur-
poses unless the representation of a targer number shall be: required by law. and
in that case the representation of the number so required shall constitute a
quorum.

2 849900234
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]f the holders of the amount of stock necessary to constitute a quorum sbaJJ
fail to attend in person or by proxy at the time and place fixed for any meeting of
stockholders, the meeting may be adjourned from time to time by the vote of a
majority of the votes cast by the holders of stock present in person or represented
by proxy at such meeting, without notice other than by announcement at the
meeting, and at any such adjourned meeting held more than one week after such
time the holders of stock entitled to cast 40% of the votes at such meeting,
present in person or represented by proxy, shall constitute a quorum of the stock·
holders for all purposes unless the representation of a larger number shall be
required by law, and in that case the representation of the number so required
shall constitute a quorum. At any such adjourned meeting, whenever held, at
which a quorum shalt be present, any business may be transacted which might
have been transacted at the meeting as originally called.

] 2. REGISTERED OFFICE AND AGENT:

The address of the corporation's initial registered office is 80 Park Plaza.
Newark, New Jersey 07101. and the name of the corporation's initial registered
agent at such address is Robert S. Smith.

13. DIRECTORS:

The number of directors constituting the first Board of Directors of the
corporation is fOUf,and the names and addresses of the persons who arc to serve
as such directors are as follows: .

Everett L. Morris 80 Park Plaza, Newark,
New Jersey 07101
80 Park Plaza, Newark,
New Jersey 07101
80 Park Plaza, Newark.
New Jersey 07101
80 Park Plaza. Newark,
New Jersey 07101

Frederick W. Schneider

R. Edwin Selover

Harold W. Sonn

14. INCORPORATOR:

The name and address of the incorporator is Public Service Electric and Gas
Company. 80 Park Plaza, Newark.. New Jersey 01101.

3 849900235
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IN WITNESS WHEREOF, the undersigned, the incorporator of the above--
named corporation, has caused this Certificate of Incorporation to be executed
this 25th day of July, 1985.

PUBLIC SERVICEELECTRIC
ANDGAS COMPANY

By /s/ HAIlOLD W. SONN
(Harold W. Sonn)

Chairman of th~ Board.
Pr~$id~nrand

Chief Ex~cutiv~ Offic~r

4 849900236
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Certific.te of Amendment
FILED
APRIL 13, 198'
JANE BURGIO
Secretary of St8te

Certificate of Amendment

of

Certificate of Incorporation

of

PUBLIC SERVICE
ENTERPRISE GROUP INCORPORATED

Increasing authorized Common Stock from 150,000,000
shares to 500,000,000 shares, authorizing a new class of
50,000,000 shares of Preferred Stock, requiring 80%
shareholder approval of certain mergers and other business
combinations under certain conditions, classifying the
Board of Directors into three classes of Directors,
requiring 80% shareholder approval for certain By-Law
amendments and limiting personal liability of direc~ors
and officers.

EfTecti"'eApril 23, 1987
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849900238
Certificate of Amendment

of
Certificate of Incorporation

of
Public Service Enterprise Group Incorporated

Public Service Enterprise Group Incorporated. a New Jersey corporation.
does hereby certify. pursuant to subsection 14A:9-4(3) of the New Jersey
Business Corporation Act. as amended. that:

1. The name of this corporation is "Public Service Enterprise Group
Incorporaletr.

2. The date of adoption of the amendments set fOMhin this Certificate of
Amendment by the stockholders was Apri121, 1987.

3. The numberof shares entitled to vote on the amendments set forth in this
Certificate of Amendment was 134,981,136shares of Common Stock.

4. (a) Article 3 of the Certificate of Incorporation dated July 25, 1985of this
corporation has been amended, by vote of the stockholders of this corporation,
so as to increase the authorized Common Stock from 150.000,000 shares to
500.000,000 shares.

(b) The number of votes cast by the holders of Common Stock for and
against said amendment were as follows:

For
94,590,268

Against
10.575,620

5. (a) Article 3 of the Certificate oflncorporation dated July 25.1985 of this
corporation has been further amended. by vote of the stockholders of this
corporation, to authorize a new class of 50.000.000 shares of Preferred Stock.

(b) The number of votes cast by the holders of Common Stock for and
against said amendment were as follows:

For
78,616.663

Against
18,109.174

6. (a) Article 8 ofthe Certificate oflncorporation dated JUly25.1985 ofthis
corporation has been amended, by vote ofthe stockholders of this corporation,
so as to add a provision to limit the persona11iabiliry of directors and officers.

(b) The number of votes cast by the holders of Common Stock for and
against said amendment were as follows:

For
94.974.819

Against
8,797,560

1
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7. (a) The Certificate of)ncorporation dated July25. I985of this corporation
has been amended by adding new Articles 9. 10 and II to (i) require 80%
shareholder approval of certain mergers and other business combinations
unless certain fair price voting and procedural requirements are met orthe
transaction is approved by a majority of disinterested directors. (ii)c1assify the
Board of Directors. (iiii) require 80% shareholder approval for certain by-law
amendments. and (iv) make related changes: and as a result of said amendments.
existing Articles 9 and 10 of the Certificate oflncorporation dated July 25. 1985
of this corporation have been deleted and existing Articles II through 140fsaid
Certificate oflncorporation have been renumbered as Anicles 12 through 15.

(h) The number of votes cast by the holders of Common Stock for and
against said amendments were as follows:

For
75,011.767

Against
22,322.471

8. The amendments of the Certificate ofIncorporation dated July 25. 1985of
this corporation. which were adopted by the stockholders of this corporation on
April 21. 1987as aforesaid. are as follows:

(a) Article 3 was amended to read as follows:

- 3. STOCK:

SECTION I. Capital Stock. The corporation shall have the authority to
issue 500.000.000 shares of Common Stock. without par value. and 50.000.000
sha res of Preferred Stock. without par value.

SECTION 2 Preferred Stock. The Board of Directors shall have authority
to issue the shares of Preferred Stock frOin time to time on such terms as it may
determine. and to divide the Preferred Stock into one or more classes or series
and in connection with the creation of any such class or series to fix, by
resolution or resolutions providing for the issue thereof. the designation. the
number of shares. and the relative rights, preferences and limitations thereof,to
the full extent now or hereafter permitted hy law...

(0) Anicle 8 was amended to read as follows:

.. 8. INDEMNIFICATION: LIMITATION OF LIABILITY:

SECTION 1. Indemnification. The corporation shall indemnify to the full
extent from time to time permitted by law any person made. or threatened to be
made, a party to any pending. threatened or completed civil. criminal.
administrative or arbitrative action. suit or proceeding and any appeal therein
(and any inqUiry or investigation which could'1ead to such action. suit or
proceeding) by reason of the fact that he is or was a director, officer or employee
of the corporation or serves or served any other enterprise as a director. officer
or employee at the request oftbe corporation. Such right of indemnification
shall inure to the benefit of the legal representative of any such person.

2 849900239
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SECflON 2. Limitation of Liability. To the full extent from time to time
permitted by law. directors and officers of the corporation shall not be
personally liable to the corporation or its shareholders for damages for breach
of any duty owed to the corporation or its shareholders. No amendment or
repeal of this provision shall adversely affect any right or protection of a
director or officer of the corporation existing at the time of such amendment
or rL·p~,,1...

(c) New Articles 9. 10 and II were added. existing Articles 9 and 10 were
deleted. and existing Articles II through 14 were renumbered as Articles 12
through IS. New Articles 9. 10and II read as follows:

~ 9. CERTAIN BUSINESS COMBINATIONS:

SECTION I. Vote Required for Certain Business Combinations. In addition
to any affirmative vote required by law and except as otherwise expressly
provided in Section 2 of this Article 9:

(a) any merger or consolidation of the corporation or any Subsidiary
(hereinafter defined) with (i) any Interested Shareholder (hereinafter
defined) or (ii) any other corporation (whether or not itself an Interested
Shareholder) which is. or after such merger or consolidation would be. an
Affiliate (hereinafter defined) of an Interested Shareholder: or

(b) any sale. lease. exchange. mortgage. pledge. transfer or other
disposition (in one transaction or a series of transactions) to or with any
Interested Shareholder or any Affiliate of any Interested Shareholder of
any assets of the corporation or any Subsidiary having an aggregate Fair
Marker Value (hereinafter defined) of $25.000.000or more; or

(c) the issuance or transfer by the corporation or any Subsidiary(inone
transaction or a series of transactions) of any securities of the corporation
or any Subsidiary to any Interested Shareholder or Affiliate of any Interested
Shareholder in exchange for cash. securities or other property (or a
combination thereof) having an aggregate Fair Market Value of$25.000.000or
more: or

(d) the adoption of any plan or proposal for the liquidation or dissolution
ofthe corporation proposed by or on behalf of any 1nterested Shareholder
or any Affiliate of any Interested Shareholder; or

(e) any reclassification of securities (including any reverse stock split).
recapitalization of the corporation. any merger or consolidation of the
corporation with any orits Subsidiaries or any other transaction (whether
ornotwith orintoorotherwise involving an Interested Shareholder) which
has the effect. directly or indirectly. ofincreasing the proportionate sbareof
the outstanding shares of any class of equity or convertible securities of the
corporation or any Subsidiary which is directlyorindirectly owned by any
Interested Shareholder or any Affiliate of any Interested Shareholder.

3 849900240
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shall require prior approval by the affirmative vote of80%ofthe votes which the
holders of the then outstanding shares of capital stock of the corporation are
entitled to vote in the election of directors (the "Voting Stock"), voting together
as a single class (each share of the Voting Stock having a number of votes duly
fixed by the Board of Directors pursuant to Article 3 of the Certificate of
IncorponJtion or provided hy the By-Laws). Such affirmative vote shall be
required notwithstanding the fact that no vote may be required, or that a Jesser
percentage may be specified. by law or in any agreement with any national
securities exchange or otherwise. The term "Business Combination" as used in
this Anicle 9 Shall mean any transaction which is referred to in any one or more
of paragraphs (a) through (e) of this Section l.

SECTION 2. Exceptions to 80% Vote. The provisions of Section I of this
Article 9 Shall not be applicable to any particular Business Combination (and
such BusinessCombination shall require only such affirmative vote which may
be required by laworotherwise) ifallofthe conditions specified in either of the
following paragraphs (a) or (b) are met:

(a) The Businesss Combination Shall have been approved by "majority
vote of the Disinterested Directors (hereinafter defined).

(b) All of the following conditions shall have been met:

(i) The aggregate amount of the cash and the Fair Market Value, as
of the date of the consummation of the Business Combination. of
consideration other than cash to be received per share by holders of
Common Stock in such Business Combination shall be at least equal
to the higher of:

(I) if applicable, the highest per share price (including any
brokerage commissions, transfer taxes and soliciting dealers'
fees) paid by the Interested Shareholder for any shares of
Common Stock acquired by it (x) within the two-year period
immediately prior to the first public announcement ofthe prqposal
of the Business Combination (the "Announcement Date") or (y)
in the transaction in which it became an Interested Shareholder.
whichever is higher: or

(2) the Fair Market Value per share of Common Stock on the
Announcement Date or on the date (the ~Determination Date")
on which the Interested Shareholder became an Interested
Shareholder, whichever is higher.

(ii) The aggregate amount of the cash and the Fair Market Va]ue,as
of the date of the consummation of the 'Business Combination. of
consideration other than cash to be received per share by holders of
shares of any class or series of outstanding Voting Stock other than
Common Stock shall be at least equal to the highest of the foJlowing(h
being intended that the requirements of this paragraph (b)(ii) shall be
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met with respect to every such class orseries whether or not the lnterested
Shareholder has previously acquired any shares thereof):

(I) if applicable. the highest per share price (including any
hrokerage commissions. transfer taxes aod soliciting dealers' fees)
paid by the Interested Shareholder for any shares of such class or
series acquired by it (x) within the two-year period immediately
prior to the Announcement Dateor(y) in the transaction in which
it became an Interested Shareholder. whichever is higher; or

(2) if applicable. the highest preferential amount per share to
which the holders of shares of such class or series are entitled in
the event of any voluntary or involuntary liquidation. dissolution
or winding up of the corporation; or

(3) the Fair Market Value per share of sucb class or series on
the Announcement Date or on the Determination Date, whichever
is higher.

(Hi) The consideration to be received by holders of a particular
class or series of outstanding Voting Stock (including Common Stock)
shall be in cash or in the same form as the Interested Shareholder has
previously paid for shares of such class or series of Voting Stock. Ifthe
Interested Shareholder has paid for shares of any class or series of Voting
Stock with varying forms of considerations. the form of consideration
for such class or series shall be either cash or the form used 10 acquire
the largest number of shares of such class or series previously acquired
by it. The price determined in accordance with paragraphs (b)(i) and
(b)(ii) of this Section 2 shall be subject to appropriate adjustment in
the event of any stock diVidend. stock split. combination of shares or
similar event.

(iv) After such Interested Shareholder has become an Interested
Shareholder and prior to the consummation of such Business
Combination: (I) except as approved by a majority of the Disinteresled
Directors. there shall have been no failure to declare and pay at1he
regular date therefor any dividends (whether or not cumulative) >n
any outstanding series of Preferred Stock: (2) there shall have b en
(x) no reduction in the annual rate of dividends paid on the Common
Stock (except as necessary to rellect any subdivisions of the Common
Stock). except as approved by a majority of the Disinterested Directors.
and (y) an increase in such annual rate of dividends as nescessary to
renect any reclassification (including any reverse slock split).
recapitalization. reorganization or any similar transaction which has
the effect of reducing the number of outstanding shares of Common
Stock. unless the failure to so increase such annual rate is approved by
a majority of the Disinterested Directors: and (3) such Interested
Shareholder shall have not become the benelicial owner of any
additional shares of Voting Stock except as part of the transaction
which results in such Interested Shareholder becoming an Interested
Shareholder.

5 849900242
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(v) After such lnterested Sh.areholder has become an Interested
Shareholder, such Interested Shareholder shall not have received the
benefit, directly or indirectly (except proportionately as a shareholder).
of any loans. advances. guarantees. pledges or other financial
assistance. or any tax credits or other tax advantages. provided by the
corporation, whether in anticipation of or in connection with such
Business Combination or otherwise.

(vi) A proxy or information statement describing the proposed
Business Combination and complying with the requirements of the
Securities Exchange Act of 1934 and the rules and regulations
thereunder (or any subsequent provisions replacing such act, rules or
regulations) shan be mailed to shareholdersorthe corporation at least
30 days prior to the consummation of such Business Combination
(whether or not such proxy or infonnation statement is required to be
maBed pursuant to such act. tl,lles and regulations or subsequent
provisions).

SECTION 3. Cenain Definitions. For the purposes of this Anicle 9:

(a) "Person" shall mean any individual, firm, corporation or other
entity.

(b) "Interested Shareholder" shall mean any person (other than the
corporation or any Subsidiary) who or which:

(i) is the beneficial owner, directly or indirectly, of shares having
10% or more of the votes of the then outstanding Voting Stock: or

(ii) is an Affiliate of the corporation and at any time within the
two-year period immediately prior to the date in question was the
beneficial owner. directly or indirectly, of shares having 10% or more
of the votes· of the then outstanding Voting Stock: or

(iii) is an assignee of or has otherwise succeeded to any shares of
Voting Stock which were at any time within the two-year period
immediately prior to the date in question beneficially owned by any
lnterested Shareholder. if such assignment or succession shall have
occurred in the course of a transaction or series of transactions not
involving a public offering within the meaning of the Securities Act
of 1,933.

(c) A person shall be a "beneficial owner" of any Voting Stock:

(i) which such person. or any of its Affiliates or Associates (as
hereinafter defined), beneficially owns. directly or indirectly. or

8
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, (ii) which such person. or any of its Affiliates or Associates.
has (I) the right to acquire (whether such right is exercisable
immediately or only after the passage of time) pursuant to any
agreement arrangement or understanding or upon the exercise of
conversion rights. exchange rights. warrants or options or otherwise.
or (2) the right to vote pursuant to any agreement. arrangem~nt or
understanding: or

(Hi) which is beneliciallyowned. directlyor indirectJy. by any other
person with which such person or anyofits Affiliates or Associates has
any agreement, arrangement or understanding for the purpose of
acquiring. holding. voting or disposing of any shares of Voting Stock.

For the purposes of determining whether a person is an Interested
Shareholder. the number of shares of Voting Stock deemed to be
outstanding shall include shares deemed owned through application
of this paragraph (c) of Section 3 but shall not include any other shares of
Voting Stock which may be issuable pur-suant to any agreement.
arrangement or understanding. or upon exercise of conversion rights.
warrants or options or otherwise.

(d)' "Affiliate" or "Associate" shall have the respective meanings given
for such terms in Rule 12b-2 of the General Rules and Regulations under
the Securities Exchange Act ofl934. as in effect on January 1,1987.

(e) "Subsidiary" shall mean any corporation of which a majority orthe
voting shares is owned. directly or indirectly. by the corporation.

(f) "Disinterested Director" shall mean any member of the Board of
Directors of the corporation who is not an Affiliate. Associate or
representative of the Interested Shareholder and was a member of the
Board of Directors prior to the time that the Interested Shareholder
became an Interested Shareholder. and any successor of a Disinterested
Director who is not an Affiliate. Associate or representative of the Interested
Shareholder and was recommended or elected to succeed a Disinterested
Director by a majority of Disinterested Directors then on the Board of
Directors.

l
1

(g) "Fair Market Value" shall mean:

(i) in the case of stock, the highest closing sale price during the
3o-day period immediately preceding the-date in question on the
Composite Tape for New York Stock Exchange-Listed Stocks. or, if
such stock is not quoted on the Composite Tape; on the New York
Stock Exchange. or. if such stock is not listed on such exchange. on the
principal United States securities exchange registered under the
Securities Exchange Act of 1934 on which such stock is listed, or. if
such stock is not listed on any such exchange. the highest closing bid
-quotation with respect to a share of such stock during the 3o-day

849900244
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period preceding the date in question on the National Asssociation of
Securities Dealers. Inc. Automated Quotations System or any system
then in use. or ifno such quotations are available. the fair market value
on the dare in question as determined by a majority of the Disinterested
Directors in good faith; or

(ii) in the case of propertY other than stock, the fair market value of
such property on the date in question as determined by a majority of
the Disinterested Directors in good faith.

(h) In the event ofany Business Combination in which the corporation
survives. the phrase "consideration other than cash to be received" as used
in paragraphs (bXi) and (ii) of Section 2 of this Article 9 shall include the
shares of Common Stock andlor the shares of any other class of
outstanding Voting Stock retained by the holders of such shares.

SECTION 4. Powers of the Board of Directors. The Board of Directors shall
have the power and duty. by majority vote of the Disinterested Directors. to
determine for the purposes of this Ankle 9. on the basis of information known
to them after reasonable inquiry. (a) whether a person is an Interested
Shareholder. (b) the number of shares of Voting Stock beneficially owned by
any person. (c) whether a person is an Affiliate or Associate of another. and (d)
whether the assets which are the subject of any Business Combination have. or
the consideration to be received for the issuance or transfer ofsecurities by the
corporation or any Subsidiary in any Business Combination has. an aggregate
Fair Markel Value of 525.000.000 or more. A majority of the Disinterested
Directors shall also have the power to interpret all of the other terms and
provisions of this Ankle 9 and to make any other fac1ual determinations in
regard to the applicability orthis Anicle9. Any interpretations or determination
made in good faith by majority vote of the Disinterested Directors with regard to
application of this Article 9 on the basis of such information as was then
available for such purpose shall be concfusive and binding on the corporation
and on all of its shareholders. including any Interested Shareholder.

SECTION S. No Effect on Fiduciary Obligations of Interested Shareholders.
Nothing contained in this Ankle 9 shall be construed to relieve any Interested
Shareholder from any fiduciary obligations imposed by law.

SECTION 6. Severability. In the event any provision (orpan thereof) of this
Article 9 should be determined 10be invalid. prohibited or unenforceable for
any reason. the remaining provisions. and parts thereof. shall remain in ruJl
force and effect and enforceable against the corporation and its shareholders.
including any Interested Shareholder. to the fullest extent permi"ed by law.

SECTION 7. Amendment Notwithstanding any other provisions of this
Cenificate oflncorporation. the By-Laws of the corporation or applicable law.
the affirmative vote of80% of the votes ofChethen outstandingVotingStoclt.,
voting together as a single class. shall be required (a) to amend, modiryor repeal
this Article 9. (b) adopt any provision to this Certificate ofIncorporation or
By-Laws which is inconsistent with this Anicle 9. or (c) prior to the fixing by the
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Board of Directors of any right or preference of any series of Preferred Stock
which is inconsistent with the provisions of this Article 9."

" 10. BOARD OF DIRECTORS:

SECTION I. Number. election and terms. Except as otherwise fixed by or
pursuant to the provisions of Article 3hereof relating to the rights of the holders
of any class orseries of stock having a preference over the Common Stock as to
dividends or upon liquidation to elect additional directors under specified
circumstances. the number of the directors of the corporation shall be fixed
from time to time by or pursuant to the By-Laws of the corporation. The
directors. other than those who may be elected by the holders of any class of
series of stock having a preference over the Common Stock as to dividends or
upon liquidation. shall be classified. with respect to the time for which they
severally hold office. into three classes. as nearly equal in number as possible. as
shall be provided in the manner specified in the By-Laws of the corporation,
one class to be originally elected for a term expiring at the annual meeting of
stockholders to be held in 1988.another class to be originally elected for a term
expiring at the annual meeting of stockholders to be held in 1989.and another
class to be originally elected for a term expiring at the annual meeting of
stockholders to be held in 1990.with the directors in each class to hold office
until their respective successors are elected and qualified. At each annual
meeting of the stockholders of the corporation. the successors of the class of
directors whose term expires at that meeting shall be elected to hold office for a
term expiring at the annual meeting of stockholders held in the third year
following the year of their election and until their respective successors are
elected and qualified.

SECTION 2. Stockholder nomination of director candidates. Advance
notice of shareholder nominations for the election of directors shall be given in
the manner provided in the By-Laws of the corporation.

SECTION 3. Newly created directorships and vacancies. Except as
otherwise provided for or fixed by or pursuant to the provisions of Anicle 3
hereof relating to the rights of the holders of any class or series of stock havinga
preference over the Common Stock as to dividends or upon liquidation to elect
directors under specified circumstances. newly created directorships resulting
from any increase in the numberof directors and any vacancies on the Board of

\ Directors resulting from death. resignation. disqualification, removal or other1 cause shall be filled by the affirmative vote of a majority of the remaining
! directors then in office, even though less than a quorum of the Board of

Directors. Any director elected in accordance with the preceding sentence shall
hold office until the next succeeding annual meeting of shareholders and until
such director's successor. who shall be elected for the remainder of the fullterm
oflheclass of directors in which the new directorship was created orthevacancy
occurred. shall have been elected and qualified. No decrease in the numberof
directors constituting the Board of Directors shall shonen the term of any
incumbent director.

849900246
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SECTION 4. Removal and Suspension. Subject to the rights orany class or
series of stock having a preference over the Common Stock as to dividends or
upon liquidation to elect directors under specified circumstances. any director
may be removed from office without cause only by the affirmative vote of the
holders of 80% of the combined voting power of the then outstanding shares of
stock entitled to vote generally in the election of directors. voting together as a
single class. The Board of Directors. by the affirmative vote of a majority of the
directors in office. may remove a director or directors for cause where. in the
judgment of such majority, the continuation of the di rector or directors in office
would be harmful to the corporation and may suspend the director or directors
for a reasonable period pending final determination that cause exists for
such removal.

SECTION 5. Amendment. repeal. etc. Notwithstanding anything in this
Ceniticate of Incorporation to the contrary, the affirmative vote ofthe holders
of at least 80% of the voting power of all shares of the corPoration entitled to vote
generally in the election of directors. voting together as a single class. shall be
required to alter, amend. adopt any provision inconsistent with or repeal this
Article 10.-

- II. BY-LAW AMENDMENTS:

The Board of Directors shall have powerto make. alter. amend and repeal the
By-Laws of the corporation (except so far as the By-Laws of the corporation
adopted by the shareholders shall otherwise provide). Any By-Laws made by
the Directors under the powers conferred hereby may be altered. amended or
repealed by the directors orby the shareholders. Notwithstanding the foregoing
and anything contained in this Cenilicate of Incorporation to the contrary.
Ankle I, Section 1;Article IX, Section 9; and Ankle XVI of the By-taws shall
not be altered. amended or repealed and no provision inconsistent therewith
shall be adopted Without the affirmative vote of the holdersofat least 80% of the
voting power of all the shares of the corporation entitled to vote generally in the
elecrion ofdireetors. voting together as a single class. Notwithstandinganything
contained in this Cenilicate of Incorporation to the contrary. the affirmative
vote of the holders of at least 80% of the voting power of all the shares of the
corporation entitled to vote generally in the election of directors. voting together
as a single class. shall be required to alter, amend, or adopt any provision
inconsistent with or repeal this Anicle II."

IN WITNESS WHEREOF. said Public Service Enterprise Group
Incorporated has made this Cenilicate this 23rd day of April,1987.
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PUBLIC SERVICE ENTERPRISE GROUP INCORPORATED

Attest:

D. s. POCIUS

Assistant Secretary

(Corporate Seal)

By E. JAMES FERLAND

E. James Ferland

Chairman of the Board. President
and Chief Executive Officer
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UNITED STATES
SECURITIES AND EXCHANGE COMMISSION

WASHINGTON. D.C. 20549
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ANNUAL REPORT PURSUANT TO SECTION 13 OR 15(d) OF

THE SECURITIES EXCHANGE ACT OF 1934
For the fiscal year ended December 31, 1995
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80 Park Plaza, P.O. Box 1171
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Common Stock without par value

Same or Each ExdwIee
OIl Wbich Rqistered

New York Stock Exchange
Philadelphia Stock Exchange

Commission file number 1-973

Public Service Electric and Gas Company
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April 16, 1996, which definitive Proxy Statement is expected to be filed
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as specified herein.
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Public Service EnteIprise Group Incorporated
Public Service Electric and Gas Company

None
6.92% Cumulative Preferred Stock $100 par value

Medium-Tem Notes. Series A
Indicate by check marl< whether the registrants (1) have filed all reportS required to be filed by Sec:tion 13

or 15(d) of the Securities Exchange Act of 1934 during the preceding 12 months (or for such shorter period that
the registrants were required to file such reports) and (2) have been subject to such filing requirelnentsfor the
past 90 days. Yes ~ No_

Indicate by check mark if disclosure of delinquent filers pursuant to Item 405 of Regulation S-K is not
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infonnation statements incorporated by reference in Pan m of this Fonn Io-K or any llI1lCDdmeIlt to this
FonnlQ-K. X

The aggregate market value of the Common Stock of Public Service Enterprise Group IDcorporated beld by
non-affiliates as of January 31. 1996 was $7.642.239,750 based upon the New York Stock Exchange Composite
Transaction closing price.

The number of shares outstanding of Enterprise' s SQle class of common stock. as of the latest pncticable
date. was as follows:

Common Stock. without par value 244.697 .930

As of January 31. 1996, Public Service Electric and Gas Company bad issued and outstandiDg 132,450.344
shares of Common Stock. wilhout DOminal or par value, all of which were privately held. beDeficiallyand of
record by Public Service EnteJprise Group Incorporated (Enterprise).
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GLOSSARY OF TERMS

The following is a glossary of frequently used abbreviations or acronyms tbaI &Ie found in this report:

Term Mnning

ACO .•.••..•..•.•.••.•...•.•.•.. AdJDiDistraIjve Consent Order
AFOC .... . . • .. • •. . . . . . . . . . . . . . . • Allowance for Funds used During Construction
Altc:mative Rate Plan. . . • • . . . . . . . . . . New Jersey Partners in Power Plan
AMI' ......•. . • . • . . . . . . . . • . . . . . • . A1temal:ive Minimum Tax
BCFE. . . . . . . . • . . . . . . . . . • . . . . . . . . • Billion Cubic Feet Equivalent
Bonds rust aDd Refunding Mongage Bonds
BPU . . . . . . . • . • . . . . . . • . . • . . . . . . . • . New Jersey Board of Public Utilities
BTA................. . .........•. Best Technolqgy Available
B\VR •....•••. ............•.. .•.. Boiling Water Reactor
CAA Federal Oem Air Act
Capital. .. . • • . . . • . . . .. . . . . .. . . . . . • PSEG Capital Corporation
CEA. • . • • • • . . . . . . . . . . . . . . . . • . . . • . Community Energy Alternatives Incorporated
CEA USA ; .. . . . . . CEA USA. Inc.
CEA New Jersey CEA New Jersey. Inc.
CERCLA. . . . . . . . . . . . . . . . • . . . . . . . . Federal Comprehensive Enviromnental Response, Compensation

and liability Act of 1980
Certificate of Need . . • . . . . . . . . . . . . . . Certificate of Need under 1he NJNAA
CORP .................•......... New Jersey Commission on Radiation Protection
DGW . . . . . . . . . . . . . . . . . . . . . . . . . . . . Discharge to Ground Water
DOE. . . . . . . . . . . . . . . • . • . • . . . . . . . . . United States Department of EneJxy
DRBC . . . . . . . . . . . . . • . • . . . . . . . . . . . Delaware River Basin Commission
DRIP....... Enterprise's Dividend Reinvestment and Srock Purchase Plan
DSM - .. . • . . . .. • .. . . • Demand Side Management
DSW .•.....•....... Discharge to SUIface Water
Eagle Point . • . • • • • . • . . . . . • . . • • • • . . CEA Eagle Point. Inc.
EBrr .. . . . . . . . . . . .. . . . . . . . . . . . . . . Earnings before interest and tAxes
ECRA ..•. . . • • . . . . . . . . . . . . . . . . . .. New Jersey Environmental Qeanup Responsibility Act
EDC. .. . . . . .. . . . . . . . . . . . . . . . . . . .. Energy Development Corporation
EDID . . . . . • • • . . . . . . . . . . . . . • . . . • .. Enterprise Diversified Holdings Incorporated
EGDe '" . • • . . . • . . . . . . • . . . • • •• • . • EnteJpri.se Group Development Corporation
EITF FASB's Emerging Issues Task Force
EMF. . . . • . . . . . . • . . . . . • • . • . . . . • . . . Electric and Magnetic FIelds
Enterprise .•. . . . . . • . . . . . . . . . • . • . . . Public Service Enterprise Group Incorporated
EP A . • . . . . . . . . . • . . . . . . • . . . . . . • . . . United States Environmental Protection Agency
EPAet .•.... ..•...•... National Energy Policy Act of 1992
EPC . .. • . . . . . . . • .. . • . . . . . . . .. . .. . Eagle Point Cogeaeration Facility
EWGs ...... . . • . • . . . .. . . . .. .. . . . . Exempt Wholesale Generators
FASB............... ... .•........ FInancial Accounting Standards Board
Fault Act . . . • • • . . . . . . . . . . . . . . . • . • . New Jersey Public Utility Accident Fault Determination Ad
FERC.. . . . . • . . . . • . . . . . • . . . . . .. • . . Federal Energy Regulatory Conunission
Fuelc::o . • .. • • . • . . • . . . • • • .. . .. .. • .. PSE&G Fuel CoIporation
Funding . . • . . . . . . . .. . . . • . . • • . . . . . . Enterprise Capital Funding Corporation
FWPCA............ . Federal Water Pollution Control Act
GE • . . . . . . • . . . . • . • . . . . . • • • . . . . . .. Genend Electric
GEMS . . . . . • . . . • . • . . . . • . . . . . • • • . . Gloucester Environmental Management Services, Inc.
Hope Cleek. . • . • • • . . . . . . . • . . . . . • . . Hope Creek Nuclear Generating Station
IPP . . . . . . . . . • . • . . . . . . . . . . . . . . • . . . Independent Power Producers

v
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Term Me .......

IRP ..••••••••••••••••. '...... ... •• Integrated Resource Pian
IRS •'. • • • • • • . • • . • • • • • • • • • • • • • • • • • • Intcnlal Revenue Service
ISO ••.•.•••••.•......•..•..•.... Independent System ()perator
KWf{ • •• • • • • • • • • • • • • • • • • • • • • • • • • • Kilowatthours
LEAC •••••• - • • • • • • • • • • • • • • • • • • • • Electric Levelized EneJxy AdjUSlJDelU Clause
LGAC .. - . • • • • • • • • • . . • • . . • • • . . . .. Levelized Gas AdjustmeDI. Olarge
lLRW '" . . • . . • . . • . . . . . . . . . . . .. . • Low Level Radioactive Wasre
LNG ......•.•........••.. _. . . . . . • Liquefied Natural Gas
LPG .. . . . . . • . .. .. . • . • . .. .. • .. .. . • Liquid Petroleum Air Gas
LTIP •.•.....•.••..•.....•...•.•• Long-Term IDcentive Plan
MAAC .•....... - . . . . . . . . . •. . . • . . • Mid-Atlantic Area Reliability Council
MD&A ...........•••....••...... Management's DiscussioD and ADalysis of Financial Condition

and Results of 0peI'ati0as
MICP - .. . . . .. . . . .. . . .. . Management Incentive Compensation Plan
mmbtu . • . • . . . . . • . • . . . . . . • . . . • . . • . Millions of British Thetmal Units
MOA . . • . • . . . . . • . . . • • . • . . . . . • . . • . Memorandum of Agreement
Mortgage. . . . . . . . . . . . . • . . . . . .. . . . . First and Refunding Mortgage of PSE&G
MINs ..........•.••••...•.••... . Medium-Term. Notes
MW •... .. • . • .. . . .. • • • .. . • . • .. .. . Megawatts
MWH. - .........••.......•. _. . . . . Megawattbours
NAAQS . - . . . . • . . • • • • • •• . • • . • . . • . • National Ambient Air Quality Standards
Nm. .. . . . . .. . . . . . . . . . . . . . . . . . . . . Nuclear Electric IDsuraoce Limited
NJAPCC . . . • . • . . • . . • . . . . • • . • . . . . • New Jersey Air Pollution Conaol Code
NIDEP. . . . . . • • . . • • . • . . . . . . • . . . . . • New Jersey Department of Environmental Protection
NJGRT ....••...•............•.•. New Jersey Gross Receipts and Franchise Tax
NJNAA .•.•••••••••••••••.••.•••• New Jersey Need Assessment Act
NJPDES ..•..•.••.••...••......•. New Jersey Pollution Discharge Elimination System
NJWPCA .•.••...........•....... New Jersey Water PollutiOD Control Act
NMl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . Nuclear Mutual Limited
NOC ..•.•••.•...•........•..•••. Nuclear Oversight Committee
NOPR •..•••••.•.••..•••.•..•..•. Notice of Proposed Rulemaking
NOV ••.....•...••...••..•.••.••. Notice of ViolatioD
NOx • .. . • • . .. . . . • • . . • • • . . .. • • . • • . Nitxogen Oxides
NPDES ..•••••.•••.•••••••.•...•. National Pollutant Discharge Elimination System
NPS . •.... ... ...•. •• •• •. .... . ... . The BPU's nuclear pettOJ:1DllDCe standard established for nuclear

generating stations owned by New Jersey electric: utilities
NRC. • • . . . .. . • • . • . . • • • .. . • .. . .. .. Nuclear Regulatory Commission
NUGs. • . . . • • • . .. • . . • . • • • • • . • . • • . • Nonutility GeneralOl'S
NWP A. .. . • • .. . .. . .. . . . . . . . . . . . • • Nuclear Waste Policy Act of 1982. as amended
OAL. • • . . . . • . . . . . . . . . . . . . . . . . . . . . Office of Administrative Law of the Si:atc of New Jersey
OPEB. . . . . • • . . . . . . . • • • . . . . . . . • . • • Other Postretirenleot Benefits
OTAG '" .• " . . . . • . • . . • . • . • • . • • • • Ozone Transport Assessment Group
PartnetShip •.••.•.••••..•••••.•..• Public Service Electric: and Gas Capital. L.P.
Peach Bottom • • .. • • • • • • . .. . . . . .. • • Peacb Bottom Atomic Power StaOoo, UDiIs 2 and 3
PEeO. . • . • • . • • . • . • • . • • • . . .. • • . . . . PECO Eneigy Inc:.
PJM .•.. . . • . • • . • . • • • • • • • . • . • . . . . • Petmsylvania-New Jcrsey-MarylaDd 1nIercODnce:tion
PIP. • • . . . . • . • . . . . . • . . . . . • . . . . . . . • PJP Landfill in Jersey City. New Jersey
POTW' ••••••••.•••••••••.••.•.••• Publicly Owned Treatment Works
PPUC • • • . • • • • . . • . • • • • • • • • • • • • • • • • Pennsylvania Public Utility Commission
Price Anderson . . . • • • • • • • • . • • • • . . . . Price-Anderson liability provisions of the Atomic Energy Act of

1954. as amended

vi
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TenD Mteniac
PRAP •• 0 ••• 0 0 •• 0 0 • 0 0 • • • • • •• • • • • Proposed Remedial Action Plan
PRPs •...... 0 0 0 0 ••••• 0 0 ••••• 0 • • Potentially Responsible Panies
PSE&:G •..•.•.•••. 0. . . . . . . . . . . . Public Service Electric and ~ Company
PSCRC . 0 •••• 0 0 ••••••••••••• 0 0 • Public Service Conservation Resources Corporation
PSRC 0 •••••••••• 0 0 ••••• 0 ...... , Public Service Resources Cmporarioo
PUHCA ...• 0 ••••••• 0 •••••• 0 • • • • Public Utility Holding Company Act of 1935
PURPA .•.•.•. 00............... Public Utility Regulatcqy Policies Act of 1978
PWR .••..... 0 •••••••••••• 0 • • • • Pressurized Water Rcactoc
QFs 0 0 •• 0 • • • QuaJifyiDg Facilities
RAC ......•• 0 ••• 0 • 0 •••• 0 • • • • •• Remediation Adjustment Qwge
RACf ..•• 0.0.................. Reasonable Available Control Technologies
RAR .•.•. 0 0 ••••• 0 •••• 0... ••••• Revenue Agent's Report
RCRA •.•.. 0 0 •••••••• 0 ••••••• 0 0 Federal Resoun:e Conservation and Recovery Act of 1976
Remediation Program ..... 0 •• 0 0 • • PSE&G Gas Plant Remediation Program
RIo 0 0 0 ••• 0 0 0 0 •• 0 •••••• 0 ••••• 0 0 • Remedial Investigation
RlIFS .• 0 0 •••••••••••••• 0 0 • • • • • • Remedial Investigation and Feasibility Study
RIPW .• 0.0 •••••••••••••• 0...... Remediallnvestigation Work Plan
ROD 0 0 •• 0 0 0 Record of Decision
Salem 0 0 0 0 0 0 • • • • • • • Salem Nuclear Generating Station, Units 1 and 2
SALP •..• 0 •••••• 0 •• 0 0 • 0 • • • • • • • • Systematic Assessment of l,icensee Performance
SEe 0 0 0 •••••••• 0 ••••• 0 • 0 • 0 .... 0 • Securities and Exchange Commission
SFAS 71 ... 0 ••• o ••• 00..... ••••• Swemem ofFiDanciaJ AccountiDg Standards No. 71•

••Accounting for the Effects of Certain. Types of Regulation"
SFAS 106 ••. ·· ..••. 00.......... Statement of Financial ACCQUlltingStandards No. 106,

"Employers' ACCOlDlting for Postretirement Benefits Other
than Pensioos"

SFAS 107 . 0 •••• ·.0.0 •••••• 0 •••• Statemeot of Fmancial Accounting StaDdardS No. 107,
"Disclosures About Fair Value of Flnanciallnstruments"

SFAS 109 0 0 ••••• 0 • • • • • • • • Statement of Fmancial Accounting Standards No. 109,
"Acc::ouDting for Income Taxes"

SFAS 121 .. 00 ••••••••••• 0...... Statemem ofFmanc:iaJ Accounting Standards No. 121,
"Accounting for the Impairment of Long.Uved Asscu"

SFAS 123 . 0 •••••••• 0 .0 ••••• 0 • • • Statement of Financial Accounting Standards No. 123,
••Accounting for Stock: Based Compensation'"

sm ... 0 •••••••••••••••• 0 • 0 •• " Significant Industrial Users
SNG Plant .....•...... 0 • 0 0 0 • 0 0 o. Synthetic Natural Gas Plant
Spill Act .. . . . . • . . . .. • • .. . . . • .. . New Jersey Spill Compensation and Control Act
SPPP ......• 0 •••••• 0 0 0 .. • • • • • • • Stormwater Pollution Prevention P1aDs
USDOT .... 0 0 ••• 0 • 0 • 0 ••• 0 • 0 • • • • United States Department of Transportation
USEe .• 0 ••• 0 0 0 0 • • .. • .. • • .. .. • • United Stata Enrichment CorporaIiOil
USEP. 0 ••••••••••••••••• 0 ••• 0 0 0 U~S.Energy Partners
Ventures ., 0 0 0 •••• 0 •••• 0 0 •••• 00. Enterprise Ventures & Services
VOC .•• 0 ••••• 0 •••• 0 •• 0 • 0 0 0 0 • • • Volatile Organic CompoDhd
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PART I
Item L B1ISiness

Geaeral

.Enterprise

Public Service Enterprise Group Incorporated (Enterprise), incorporated under the laws of !he State of New
Jeney with its principal executive offices located at 80 Park Plaza, Newark. New Jersey 07101, is a public utility
holding company that neither owns nor operaaes any physical propenies. Enterprise has two direct wholly~wned
subsidiaries, Public Service Electric and Gas Company <PSE&G) and EnteIprise Diversified Holdings
Incorporated (EDHI). Enterprise's priDci.pal subsidiary, PSE&G, is an operating public utility providing electric
8Dd gas service in certain areas in the State of New Je:ney. Enterprise has claimed an exemption from regulation
by the Securities and Exchange Commission (SEe) as a registered bolding company under the Public Utility
Holding Company Act of 1935 (PUHCA), except for Section 9(8)(2) thereof which relates to the acquisition of
voting securities of an electric or gas utility company. PSE&G is subject to direct regulation by the New Jersey
Board of Public Utilities (BPU) and the Federal Energy Regularory Commission (FERC). EDHI is the parent of
Enterprise's nonutility businesses: Energy Development Corporation (EDC), an oil and gas exploration and
production and marketing company; Community Energy Alternatives Incorporated (CEA), an investor in and
developer and operator of cogeneration and independent power productiOJ;l facilities; Public Service Resources
COIpOI'ation (PSRC), which m.alceS primarily passive investments; EnteJprise Group Development Cmporation
(EGDC), a diversified nonresidential real estate development and investment business; PSEG Capital Corporation
(Capital), which provides debt, finanting on the basis of 8 minimum net worth maintenance agreement from
Enterprise; and Enterprise Capital Funding Corporation (FundiDg), which provides privately placed debt
financing on the basis of the consolidated financial position of EDHI without direct suppor1 frQm EDtetprise. As
ofDeccmber 31, 1995 and 1994, PSE&G comprised 85% of EnteIpJise's assets. PSE&G's 1995, ]994 and 1993
revenues were 939& of Enterprise's revenues and PSE&O's earnings available to Enterprise for such years were
88%, 91% and 96%, respectively, of Enterprise's net income. Production of electricity and electric and gas
distribution wiD continue as the principal business of EnteIprise for the foreseeable future. Enterprise bas
anoounced that it intends to divest EDC in 1996. See EDHI-EDC and Item 7. Management's Discussion and
Analysis of Fmancial Condition and Results of Operations (MD&A).

Fmancial information with respect to business segments of PSE&G and Enterprise is set forth in Note 15-
Fmancial Information by Business. Segments of Notes to Consolidated Fmancial Statements (Notes).

PSE&G

PSE&G, a New Jersey corporation with its principal executive offices at 80 Parlt Plaza, Newark, New Jersey
07101, is an operating public utility company engaged principally in the generation, transmission, distribution
and sale of electric cnetgy service and in the transmission, distribution andsaJe of gas service in New Jersey.

-PSE&G supplies electric and gas service in areas of New Imey in which approximately 5,500,000 persons,
about 70% of1he State's population, reside. (See Genera1-Enterprise.)

PSE&G's electric and gas service area is a torridor of approxiJnately 2,600 square miles running diagonally
across New Jersey from Bergen County in the nor1beast to an area below the City of Camden in the southwest..
The greater portion of this area is served with both electricity and gas, but some parts are served with electricity
ooly and other parts with gas QDly. This heavily popuJatcd, commercialized and industrialized ten'itory
encompasses most of New Jersey's largest municipalities, including its six largeSt cities-Newarlc, Jersey City,
Paterson, Elizabeth, Trenton and Camden-in addition to approximateJy 300 suburban and rural communities. It
contains a diversified mix of commerce and industry, including major facilities of many corporations of national
prominence.

Under the general laws of New Jersey, PSE&G bas the right to use the public highways, streets and alleys
inNew Jersey for erecting, laying and maintaining poles, conduits aDd wires necessary for its electric operations.
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PSE&G must, however. first obtain the consent in writing of the owners of the soil for the purpose of en:cting
poles. In inooJporatod cities and towns, PSE&G must obtain from the municipality a designation of the stIedS in
which the poles are to be placed and the manner of placing them. PSE&G's rights are also subject to regulation
by municipal authorities with respect to street openings and the use of streets for erecting poles in i.ncorpcntcd
cities and towns.

PSE&G, by virtue of a special charter granted by the State: of New Jersey to one of its predecessors, bas the
right to use the roads. streets, highways and public grounds in New Jersey for pipes and conduits for distn'buting
gas.

PSE&:G believes that it has all the francbises (including consents) necessary for its clet;tric: and gas
operations in the teJriaory it serves. Such franchises are DOn-exc1usive.

For discussion ofthc significant changes which PSE&G's electric and gas utility businesses have been and
are undc:rgoiDg, see Competition and Regulation.

lDdustry Issues
Enterprise and PSE&:G arc affected by many issues that are common to the electric and gas industries, such

as: deregulation and the unbundling of energy supplies and services; an increasingly competitive euergy
marketplace. sales retention and growth potential in a mature service territory and a need to CODtain costs (see
Competition, RegulatioD and MD&A-Compctition); ability to operate nuclear plants in a cost effective way (see
PSE&G-Nuclcar Operations); ability to obtain adeqU8lc and timely rate relief. cost recovery, including the
potential impact of stranded assets, and other necessary regulatory approvals (see PSE&G-Rate MatteIi;
Rcgulation and Item 7. MD&A-Competition); costs of construction (see Consauction and Capital
Requirements); operating restrictions, incrca.sed eosts and CODStIUCtion delays attributable to enviroomeDtal
regulations (see Environmental Controls); connoversies regarding electric and magnetic fields (EMF) (see
Environmental Controls); nuclear decommissioning and the availability of reprocCssing and storage facilities for
spent nuclear fuel (see Electric Fuel Supply and Disposal); and credit market concerns with these issues.

Competition

Overview

The energy utility industry is in transition. Q1anges in Federal and state law and regulation ~ encouraging
new entrants to the traditional markets of clectric: and gas utilities. New technologies ~ crea!iDg opportunities
for new enCIgY services. Customers, more aw~ and sopbisticalcd about their choices and dissatisfied wilh pric:es
and dle often limited range of options available from the local utility, arc increasingly tuming elsewbeR for
energy supplies and services. As a c:cmsequencc of competition, thc traditional utility strueIIJJe-CODSisting of a
vertically integr.tted system and funCtioning as a natural monopoly-is being dramatically altered. Further,
PSE&G's ability to meet competition and change prices to meet customer's needs is impacted by state regulation,
including the historic utility mandate to serve all customers. (See MD&A---eompetition.) For • discussi.oo of
PSE&G's altemative plan of rate regulation. "New Jersey Parmers in Power" (Altcmative lWe Plan) as a
response to these demands, see MD&A and Note 2-R.ate Matters of Notes.

Non health and safety related Federal energy laws and regu)atioos are designed to make more efficient use
of all energy, introduce price competition. encourage the use of noDConventional energy soun::es aDd limit oil
imports by increasing production of domestic energy resources. Among other things, these aclions (1) encourage
development of altemative energy generation, (2) require wheeling of power for wholesale transaetioos, (3)
require state regulatoJy authorities to consider certain standards on rate design and ccnain od1er utility practices,
(4) encourage conservation of energy through certain financial inc:cntives, including incentives by iDdividual
utilities to c:ustome:rs to help them to conserve energy and (5) deregu1alc prices on natunl gas.

2
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Also, Federal and State laws designed to reduce aU and water pollution and cooaol bazUdo!1S substanCeS
have bad the effect of increasing the coslS of operation md repIacemeDt of existing utility plaDts and other .

facilities. (See EnviroomeJltal ContrOls.)

Competition froJD nODutility geocrators (NUGs), such as cogeneratorS, indepeDdtat power proctuccrs (IPP)
aDd exempt wholesale generarors (£WGs), as pcnnitted by the Public Utility Regulatory Policies N;t of 1978
(pURPA) and the National Energy Policy Act of 1992 (EPAct). continues to impact PSE&G. As • result of
changes broUght aboUt by EPAct, along with proposals in some stateS to aur:horiz.c retail wbeeHDg, discussed
below. electric custOmers and suppliers. including PSE&G and its customers. have increaSed opportunities for
purchase and sale of eleetricity from and to sellers and buyers outSide of traditional franchised territories.
Retention of existing custOllleJ'S and potential sales growth.will depend upon the abilitY of PSE&G to contain
costS, meet customer expectations and respond to changing economic conditions and energy tegulation. As a
result of $Ucb competitive forces. Enterprise VentureS &. Services Corporation (Ventures) bas been estabtisbcd
as a subsidiary of PSE&G to develop and nwket new energy-related products and services beyond ttaditi~
geographiC and/or industl)' boundaries. Competition may also adversely impact upon the economics of certain
regulatOJY-created incentives, such as Demand Side Management (DSM) and conservation. For additiooal
infonnalion. including a discussion of the potential effects of competition upon rates. cost recovery and assets.
see MD&.A-CompetitiOD. For information relating to the Altemative Rate Plan see MD&A and Note 1-
Organization and S1JJI1JD2JYof Significant Accounting Policies. Note 2-Rate MatterS and Noce 5-Defeacd

ItemS of Notes.

Electric
In the eleeaic utility industry. competitive pressutes began with the enaeunent of· PURPA. This Jaw,

together with subsequent changes in Federal regulation. bas inaeaSingly opened the electric utility industry to
competition. PURPA crca1ed a class of generating facilities exempt from Federal and S1aJe public utility
rcgu1ation-cogeneranon and small power producerS known as "qualifying facilities" (QFs}-aDd created an
instant market for them by requiring regulated utilities to pureba.se tbeU' excess power production. EP Act. by
facilitating the development of the wholesalc power market. bas led to evcn strOI'Iger competition. 'Ibc increaSin8
competitiveness of the electric wholesale markets, aloog with consideration of retail wheeling or .. direct retail
access" within utility franchise amIS in several states. has brought to the forefront the issue of potential sttaDded
costs within the electric utility industrY (see MD&:A-Competition).

EPAct provides FERC with increased authority to order "wheeling" of wbolesale. but Dot retail, electric
power on the uansmission systemS of dcetric utilities, provided that certain requiJemCDts are met In order to
facilitate the uansitioD to inaUSed competition in wbolesale power markets made possible by EPAet. in March
1995, FERC jssued a Notice of Proposed Rulemaking (NOPR) which, if adopted, would require electric utilities,
including PSE&G, to provide opeD access to the interStalC uansmission network pursuant to non..cfiscriminatm
tariffs available to all wbolesalc sellers and buyers of electric energy. Utilities would be required to offer
transDlission to eligible customers comparable to the service they provide themselves and to tab service under
the tariffs for their own wholesale sales and pmdwes. Furd1eI",transmission and ancillcY service componeots
would be unbundled and, when buying or selling power, utilities would have to rely on the same netWOIk for

transmission system informatiOD as then- customers •

. The NOPR states FERC's geocral principle that utilities should be entitled to full rr#1YCfY of legitimate
and verifiable stranded costs at the Federal and State levels and reiterates its prior proposal that such costs be
directly assigned to departing customers. The NOPR furIber provides that stranded costs due to reW1 wheeling
are a state matter, while stranded costs due to wholesale wbeeling, municipalization or a change from retail to
wholesale customer class are within FERC'5 jurisdiction. PSE&G caDDot predict the impact of any regulations
thai may be adopted. See MD&A--Competitioo. For discuSsion of the PennsylVania, New Jersey and Maryland
1nta'coDDcetion (PJM) proposal in response to the FERC NOPR. see Pennsylvania-New Jcrscy-Maryland
Interconnection. For a discussion of PSE&G's actions aDd comments related to the potential enviromnental
impact of the NOPR. see Environmental Controls-Air pollution CODD'Ol.
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EPAct also amended PUHCA lo create 8 new C3tegOJy of generation owners Jcnown as EWGs, which are""'''I,joQ to PVIiCA ~- EPAa - __ to /'Onicipato
;" "" ~ ofEWG proj of ... _ of -.. __ The
transmission access provisions apply lo wholesale, but DOl: n:lail, "whoc1ing" of POWer, subject to FERC review.
s.. PSE.l~ - Plan, ~ "'" C>p;taJ ~ ... _. Activ;,;" "'"
~. Fa< -.. """"",",g !he "'" ..... of CEA. wDd> U on OWDcr-doveq,., of QF,and EWGs, see EDH1-cEA. _

Another key faeror in detennin.i.ng how competition will affect PSE&G's eleclr:ic busiDess is die extent to
which New Jersey public utiJity regulation may be modified to be reftective of these Dew competitive realities •
...... 1lPU - ... lint _ of ... N... 1....,. ~ Mula ..... to GoY....,. _ .. "'- ..
1995. This Phase I Plan acknoWledged the need for regularory fleXibility as competition unfolds and called for
- ... -. - N.w 1....,. u"""" to ........... hj", 10 BPU -.. .... " ...... '" to .,; ....
rate baseIrate of return pricing, aDow for pricing flexibility under certain standards for CUSlomers with
competitive options and equalize the iJDpacr of tax policies, such as New Jersey Gross Receipts and Frauchise
Tax (NJGRT) which is CW1'ently assessed only on utility retail energy sales. 00 July 20, 1995, Governor
- - .... I"" "oiabWoo whkh ........ utili." ... Oexft>ilit, to ........ _ve ,....-,.
pricing and lo o1fer negotiated off-tariff 8gJeemeDts (See PSE&G-Cusromers). 00 January 16, 1996, PSE&G
IiIed • peri .... will> the BPUf..... AJremmve Ra. ........ 1.... tofolOD ... 0_ of ... Dew.... /arooy
Morm legislation. This Aheruative Rare Plan represents a regulatOJy traDsition designed to provide PSE&G with
"" -. ODd ........ to compete .... efl'«tively .. , .. "" _. mcludiag ... "'ifuy todevelop
revenue from BOD-regulated products and services, accelerate Or modify depreciation schedules to help mitigate
any pocemjaJ stranded asset issue and more aggressively manage COSts. For more information regarding the
AJtemative Rate Plan see MOM and Note I---QrglUlizatjon 'and SUJDmary of Significant A«O\IJJting Policies,Note 2-Rare Matters and Note S-Deferred Items of NOles.

On June I, 1995. the BPU issued its Order initiating a formal Phase n PJ'OCeeding to the New Jersey Energy
Master Plan. This JlfOCeediog is intended to investigate and COnsider the future long tenn structure of the electric
powu industry in New Jersey. The proc:ee<fing wiD address Wholesale and retail cpmpetition, oWDership of
generation, tnmsmission and distribution facilities, operation of the transmission system and stranded
lnvestDJenls. A Phase n rcpon proposing policy restructuring is expected by March 1996. PSE&G canuot predictwhat impact, if any, the Phase n report will have.

Gas

Over the last decade Ibc natural gas industry has experienced a dramatic transformation as several FERC
_ .......... _ ... .......,.to~_f ...... Oa ... _beI."" __ .....
that serve PSE&G have unbundled gas supply and service and now offer Iransportarjon services that move gas
Pun:based from numerous natural gas producers ~ marketers to PSE&G's service terrilory.

This unbundling effort has moVed to the local level and, in late J 994, the BPU approved unbundled tnmsPon
tariffs for PSE&G. 1beae tariffs allow any DOD-residentiaJ customer, regardless of sU.e. to P\U'clJase its own gas,
baDsport it lo PSE&Gand requite PSE&G to deliver such gas to die CUStomer's facility. To date. over 5,000
C01D1tJeiciaJ and industrial customers out of 8 potential of 180,000 CU8tomers have decided to utilize this service.
It is expected that this number will continue to grow as marlceters become more active in New Jersey and
CDCOUrage CUStomers to conVert from sales service. The traDsportatjon rare schedules produce the same non-fuel
revenue per tbenn as existing sales service rate schedules.· Thus, PSE&G' s earnings are unaffected whether the
Customers ~ on sales service or conVert lo transportation service. See Gas Operations and SUpply. In
meeting the challeDge$ and OJIPOrtunities pl\:SeDted by this unbundling of gas supply and service, Enterprise
initiated a gas marketing company, U.S. Energy Partners (USEP). For more information see EDHl-PSRC.
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CoastrudioD aDd Capital Requirelamts
For information c:oncemmg investments. consuucbon and capital requirements see MD&A, Note 6-

ScbeduIe of Consolidated Debt, Note 7-Long- Term Investments and Note 12-CoJDJIUtments and Contingent
Liabilities--Consttuetion and Fuel Supplies of N~.

FiDaDciD& ActMties
For a discussion of issuance, boot: value and JIUIIbIt value of Eoterprise's Common Stock and external

financiDg activities of Entelprise. PSE&G and £DHI for cbe year 1995, see MD&A--Liquidj[y and Capital
Raources and Item S. Market for Registrant's Common Equity and R.elmd Stockholder Matters.

For a discussiou of Capital and Funding, see EDIU-Capital and EDHI-Funding. For further discussion
of long-term debt and short-tenn debt, see Note &-Schedule of CODsolidan:d Debt of Notes.

FedenllDcome Toes

For informaJion regarding Federal income taxes. see Note l-Qrganization and Summary of Significant
Accounting Policies, Note 2--Rate Man.e:rs and Note 100Federal Income Taxes of Notell.

Credit RatiDgs

1be ClD'mlt ratings of securities of Enterprise's subsidiaries set fanh below reflect the respective views of
the ratiDg ageDCY fumisbing the same,. from whom an explanation of the significance of such ratings may be
obtained. 1bere is 110 assurance that such ratings will continue for any given period of time or that they will DOt
be revised downward or withdrawn entirely by such I2ling agencies, if, in their respective judgments.
circumstances so warnnt. AJJ.y such downward revision or withdrawal of any of such raJings may have an
adverse effect OIl the tJWtet price of Enterprise's CommOli Stock and PSE&G's securities and serve 10 increase
the cost of capital of PSE&O and £OHI.

PSE&.G
Monsage Bonds • • • • • • • • • • • • . . .. • • • • .. • • • • . .. • A3
I>ebeDtuIe 80Dds ••••.••••••••••••••••••••••••• Baal
Preferred Stock • . • • . . . • . . • • • . . . . . . . • . . . . . . . . . . Baal
Commercial Paper .... . • . • . • . . . . . . . . . . . . . . . . . . P2
Fuelco: Com.merciaJ Paper ••••.•..•.•••••••.••• P2

A-
BBB+
BBB+
A2
A2

A
A-
A-
Duff I
Duff I

A-
BBB+
BBB+

As .a compouent of the ratings DOted above, each rating agency issues its opinion of the credit trend or
outlook for the entity being rated. For PSE&G. each of the four rating agencies CWTeutlyevaluate that outlook
as stable.

EDHI
Capital: SeDior Debt ••.•.•••••....•.• " • . • . . . . . . Baa2 BBB
Fu:odiDg: Commercial Paper(A).. • • . • . . . • • • • . • . • . PI Al +

BBB+
Duff 1+

(A) Supported by ClOIJUD.eR:ia1 bank Ieltc' of credit (see MD&A-Liquidity and Capital Resources and Note ~
Scl1eduIc of COaso1idated Debt-Short-Term of Notes.)

PSE&G

Rate Matters
For infonnation c:onc:e:ming PSE&G's Alternative Rate PIan. rate m.aners. and envinmJnental ranediation

and fuel adjustment clauses see Note l-Qrganizalion and Swnmary of Significant ACClJUntingPolicies and
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NOie 2-Rate Mattei's of Notes. For information couceming PSE&G's UDder (Over) rec:overed Electric Eneq:y
and Gas Fuel Costs, see Note 5-Defemd Items of Notes.

Nuclear PerfOI'lD8llCe StaDdard

The BPU has established a nuclear performance standard (NPS) for nuclear gcnerati,ng stations owned by
New Jersey dcc:cri.cutilities, including the five nuclear units in which PSE&G bas au ownmbip interest: Salem
Nuclear GcneIatiDg Station, Units 1 and 2 (Salem 1 aDd 2)-42.59%; Hope Creek Nuclear Generating Station
(Hope Creck}-95%; and Peach Bottom Atomic Power Station, Units 2 and 3 (Peach Bottom 2 and 3)-42.4~.
PSE&O operateS Salem 8Dd Hope Creek, while Peach Bottom is operated by PEeD Energy, mc. (PECO). The
followiJlg table sets forth !be capacity factor in accordance with the NPS of each of PSE&G's nuclear units for
the years incticated:

Nadal' Ullils

Capacity Factors:
Salem 1..•...••.••..........•.....•........•..•.••.•.•......
Salem 2 ..•..•.•...••..•......•...••.••.......•.....••.......
Hope Creek •..•••..................••..•...........••........
Peach Bouom 2 : •........
Peach Bottom 3 .•..•.........•.....•..........•.....•.•......
Aggregate capacity factor ofnuclear units .••...•...•...•..••.....

19!15 19!J4 1m

26% 59% 60%
21 58 57
76 77 95
96 80 84
78 98 70
62 74 77

. For iDfomWioo conc:emiDg the NPS, see Nuclear Operations and Note 12-Commitments and Contingent
Liabilities of Notes.

Customers

As of Dccc:mber 31, 1995, PSE&G provided service to appr<Wmately 1.900,000 electric customers and
1,500,000 gas CUStOmers.PSE&G is not dependent on a single customer or a few customers for its electric or
~ sales. For the year ended December 31,1995, PSE&G's operating revenues aggregated $5.7 billion, of which
70% was from its electric operations and 30% from its gas operations. PSE&G's business js·seasonaI in that
sales of electricity are higher duriDg the summer months because of air conditioning requirements and sales of
gas are gJUter in Ihe wimer months due to the use of gas for space·heating purposes.

These revenues were derived as follows:

ResideDtial •.•...•••••••.....•...•.•.•••.•.•••..•..••••.••.....•....
Commercial .•..••••••••.•••.•.•••.•••••••.•...•..•..•..•...........
Industtial. . . . • • • • • • • • • . . . . . . . . . . .. . • . • . . . . . • . • . . . . • . . . . • • . . ...•.....
Transportation Service--Gas ....•.•..••..•............•...•...........
Other .

Total •.•••..••.••••..••..•••••••••••.•...•••.•••.• '" •.••••.•••

EIeeIric: GIS
~otDaDan)
$1,275 $ 823

1.854 SOl
70s ··275

54
33

$1,686

187
$4,021

Customen of PSE&G, as well as those of other New Jersey electric and gas utilities. pay the NJGRT which,
in effect, adds approximately 13~ 10 their bills. The NIGRT is a UDit tax based on electric kilowatthour and gas
thenn sales. This tax differential provides au inccDtive to large-volume electric and gas customers to seek to
obtain their energy supplies from nouutility sources JlOt subject to NJORT. To the extent PSE&G experiences a
loss of customers seeking to avoid this c:osa, it aNld result in a significant decrease in PSE&G's revenues and
earnings.
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On November 17, 1995, the BPU issued an order approviDg a Stipulation regarding PSE&G's proposed
ExperimeotaJ Hourly EDergy Pricing Tariff and the fim service agreement thereunder with its second largest
customer. Under the agreement, the tariff will result in a bill mluctiOD for the custOmer of approximatdy $7
million or about 27%. 'Ibis ~ction in revenues will be partially offset by a decrease of $1.25 million in
PSE&G's NIGRTliability. Under the agreement between the customer and PSE&G. the cuslomer will forego an
opportunity to relocate to another state and remain a PSE&G customer for ten years. On January 2, 1996. an
appeal seeking to overturn the BPU's November 1" 1995 Decision and Order was filed by a third party in the
Appellale Division of the Superior Court of New Jersey. PSE&G cannot predict the OUlComeof this matter.

PSE&G bas signed each of its three cx.isling wholesale electric customers. aggregating 40 mw of load, to 5-
year full service agreements with mid-term extension options. In addition, under the tenDS of a previously
negotiated lo-year wholesale pow~ ttansaetion., PSE&G receives $1~.s million in annual revenues from an out
of state electric cooperative. For further information on the impact of competition on PSE&G's customer and
reVeDue base-See Competition and MD&A-eompetition.

Integrated Resource Plan

PSE&G's construction program focuses on upgrading electric and gas transmission and distribution systems
and constructing new transmission and distnbntion facilities to serve new load.

Pursuant to its Integrated Resource Plan (IRP). PSE&G periodically reevaluates its forecasted customer load
and peak growth and the sOlJ!'CCSof electric generating capacity and DSM 10 meet: such projected growth (see
~d Side Management below). The IRP takes into account assumptions concerning future cuslomer demand.
future cost trends, especially fuel and purchased power expenses, the effectiveness of conservation and load
management activities. the Iong-teml condition of and projected additioos to PSE&G's plants and capacity
available from other electric utiliti~ and nonutility suppliers. PSE&G's IRP consists principally of plant
additions, power purchases through P1M and from NUGs and DSM.

Paulsylvania-New Jersey-Marylaad IoterconnedioD

PSE&G is a member of the PJM which integrates the bulk power generation and transmission supply
operations of 11 utilities in Pennsylvania, New Jersey, Delaware. Maryland, Virginia and the District of
Columbia, and, in turn, is intereonneeted with ocher major electric utility companies in the nortbeastem pan of
the United States. The P1M is operated as one system and provides for the purchase and sale of power among
members on the basis of reliability of service and operating economy. As a result, the most economical mix of
generating capability available is used to meet P1M daily load requirements. PSE&G's output, as shown under
Electric Fuel Supply and Disposal, reflects significant amounts of purchased power because at times it is more
economical for PSE&:G to pwchase power from P1M and others than to produce it. As of December 31. 1995.
the aggregate installed generating capacity of the PJM companies was 56.098megawans (MW). The all time
m:ord peak one-hom demand experienced by the PJM power pool was 48,524 MW which occurred on August 2,
1995. The 1995 peak was 2,532 MW higher than the record~setting 1994 summer peak of 45.992 MW which
occurred on July 8, 1994. PSE&G's capacity obligations to the pJM system vary from year to year due to
changes in system characteristics. PSE&G expects to have sufficieD1 installed capacity to meet its obligatiOPS
dwiDg the 1996-2000 period.

PJM has developed a comprehensive proposal inteDdec1to meet or exceed the goals expressed by FERC in
its open access NOPR, including a number of innovations that were designed to harmonize the requirements of
the NOPR With the benefits of power pooling. In this proposal. PJM intends to satisfy Ihc: NOPR's goals by
building upon the foundation of PM s power pooling operations. The member companies of PJM intend to file
this proposal with FERC by May 1996 and implement a restructured pool by year-end 1996.

Under this proposal, the CUJreDt members of PJM and od1er load-serving entities in the PJM control area
will purchase regiooal ··network" transmission rights that are intended to enable them to reliably and
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economically integIate generation aDd load. For deliveries to retail customers, this service wiD remain part of the
buncDed rates for retail elec:tric service, subject to stale jurisdiction, but with terms and condiliODS comparable to
the IerVice provided for wholesale users. Because this service will cover all deliveries to loads located in the
pool, generators selling power to serve pool load will nOl have to purchase transmission service independently.
This is intended to create a regional wholesale power marUl m which all sellers and buyers operate on a level
playing field.

Under the proposal, transmission service will be provided under a regional poinl-to-poiDt tnmsmi$$ioD
service aariff. This tariff will apply a mrifonn ratemaking methodology to all wholesale transactions involving
deliveries outside the pool. including off-system sales by the current members of PJM and·otber load-serving
entities m the pool. Accordingly, all transmission service associated with sales outside the pool will be provided
on a comparable basis.

In order to meet the requirements to functionally unbundle transmission, PJM has proposed to reorganize
into an independent System Operator (ISO) with responsibility for operating the bulle power system.
administering the regional transmission service tariffs and managing the pool's competitive energy maIkeL The
ISO will be governed by a Board of Directors that is Dot controlled by the transmission-owning members of
PJM or their affiliateS, and its· responsibilities will be set forth in contracts filed with the FERC. The ISO will
contract with the various pool participants to supply control area semces, administer the transmission service
tariffs and be responsible for maintaining the reliable operation of the system throughout each day.

ODe of the key elements of PJM' s restructuring proposal is the creation of an expanded regional market for
energy transactiom. PIM will replace the existing system of cost-based cenU'a1iz.ed dispalch with an expanded,
hourly bid/price pool in which all sellers will be able to bid their energy into the pool and all load-serving entities
will be able to buy energy from the pool. The energy market will "clear" in each hour at the highest bid price
for energy that must be dispaJChed to serve load.

Further, under the proposal, PM will retain roost of the existing pool procedures for ensuring reliable
electric service, but will create new contraelllal. mechanisms to ensure participation by all entities responsible for
serving load in decisions affecting reliability. Each load-serving entity that chooses to operate in Ibe PJM control
area will be required to execute an agreement to maintain adequate generation reserves and to share those
reserves on a reciprocal basis. P1M will establish an enhanced regional planning process, under the supervision
of the ISO, to meet Mid-Atlantic Area Reliability Council (MAAC) reliability requirements applicable to both
generation and transmission. In short, all load-serving entities in the pool will be subject to the same reliability
standards and will participate in decisions relating to the establishment of regional reliability n:quircments.

Power Purchases

A component of PSE&G's IRP consists of expected capacity additions from NUGs. These additions are
projected to aggregate 46 MW and are scheduled for service by 1998. NUG projects are expected to comprise
approximately 6.5% of energy rcsoun:e$ by 2004. This availability of NUG generation will reduce the need for
PSE&G to build or acquire additional generation.

PSE&G is also a party to the MAAC which provides for review and evaluation of plans for generation and
transmission facilities and other matWIs releVlDt to reliability of the bulk electric supply systems in the Mid-
AtlaDtic area.

PSE&G expects to be able to continue to meet the demand for electricity on its system through openrtion of
available equipment and by power purchases. However, if periods of unusual demand should coincide with
outages of equipment, PSE&G could find it necessary at times to reduce voltage or curtail load ill order to
safeguard the continued operation of its system.
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Demand Side MaIIagemeDt
Integrated resource planning brings logether demand-side and supply-side strategies. In order 10 encourage

DSM, the BPU adopted rules iD 1991 providing special incentives to encourage utilities to offer ebcse load
management conservation services. The rules are designed to place DSM on an equal regulatory footing wiIh
supply side or energy production iDveso:nenls. Both EPAct and Phase I of the Energy Master Plan caJl for
conservation to play a significant role in meeting New Jersey's energy needs over the coming decade. PSE&.G's
DSM Plan has been approved by the BPU. The IRP ca1ls for PSE&G 10 utilize conservation and DSM 10 meet
most of Ihe incremental resource needs for the next decade (see Competition).

PSE&G's DSM Plan is designed to encourage investment in energy-saving DSM activities in New Jersey.
These activities involve new cechniques and technologies, such as bigb-efficiency lighting and motors, that bcIp
reduce customer demand for energy. Tbe DSM Plan consists of two major program areas for both e1edric and
gas: (1) a core program which includes many specialized programs such as energy audits, seal-ups and rebata
for high efficiency heating and cooling equipment~ and (2) a standard offer program which is performance based
and provides payment for measurable energy savings resulting from Ihe installation of qualified measures that
improve tbe energy efficiency of end-U5es. PSE&G's most recent IRP includes a demand forecast average
compound annual rate of growth through Ihe year 2004 of electric system peak demand of 1.3%. PSE&G's IRP
projects 597 MW of passive DSM and 815 MW of active DSM by the year 2004.

PSE&G bas established a wholly owned subsidiary, Public Service Conservation Resources Corporation
(PSCRC), to offer DSM services. PSCRC has its principal office at 9 Campus Drive. Parsippany, NJ. 07054.
PSCRC finances. markets and develops energy conservation projects. mostly within the PSE&G service Imitory.
At December 31, 1995. its assets totaled $110 million, of which $88.2 million were project assetS and work in
progress.

Electric GeoeratiDg Capacity
The following table sets forth certain information as to PSE&G's installed' generating capacity as of

December 31. 1995: .

s.-
Conventional Steam Electric

Oil-fired(a) ••...••.••.••••.•.•.•.•.•....•...•.....•.•..
Coal-filed New Jersey(b) ............•..•.•.........•....
Coal-fired Pennsylvania (mine mouth)(c) ..............•....

Combustion Turbine(d) ........................•.............
Combined Cycle .............................••...•.........
Diesel(c) •.•.. , ..•.........•.....•.....••............•.....
Noclear(c)

New Jersey •.•.•....•..•...........•...................
Pennsylvania .•.....••.•........•.......•..............

Pumped Storage(c)(d) .......•..••••......•...•.........•....
Toca1(e) .•••••••••••••••••...••••.•.••••.••.••.•••.

IasUDed
c.pad1y(MW) Pen:ataIe

1,723 17
1,242 12

770 7
2,724 26

890 9
5

1.921 18
930 9
195 2--

10.400 100
= =

(a) Units with aggregate capacity of 836 MW caD also b1D1l gllS.
(b) Can also bum gas.
(e) PSE&G sban: of jointly owned facilities.
(d) Primarily used for peaking purposes.
(e) Excludes 664 MW of nonutility generation and cemporary capacity sales of 200 MW 10 General Public

Utilities Corporation.

For additional information, see Item 2. Properties-PSE&G-Eleetric Properties.
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The capacity available at any time may be less than the installed c:apacity because of temporary outages for
inspection, maintenance. repairs, legal and regulatory reqllimnents or unforeseen circumstanees.

The maximum one-hour demand (peak load) which PSE&:G experienced in 1995 was 9,467 MW, an all
time record which occurred on August 2, 1995, when the day's output was 182,404 Megawattbours (MWH) of
electricity. (For information concerning sales, output and capacity factors, see Operating Statistics.) The peak
load in 1994 was 9,001 MW which occurred on June 15. 1994, when the day's output Was 172,362 MWH of
electricity.

Nuclear OperaliODS

Operation of nuckaI' generating nnits involves continuous close regulation by the Nuclear Regulatory
Commission (NRC). Such regulation involves testing. evaluation and modifiCation of all aspects of plant
operation in light of NRC safety and environmental requirements and continuous demonstrations to the NRC
that plant operations meet applicable requirements. The NRC has the ultimate authority to determine whether
any nuclear generating unit may operate. For information concerning the performance of the nuclear units, see
Nuclear PcrfOJDlll.DCeStandard and Note 12-Commitments and Contingent Liabilities of Notes.

The scheduled 1996, 1997, and 1998 refueling outages, each estimated at eight to ten weeks duration, for
PSE&:G's five licensed nuclear units are expected to commence in the fonowing months:

Rd'ueliag 0u1lIps
1'"

Salem 1 ..••......•...•...................
Salem 2 ..••.•...................•........
Hope Creek ..........................•....
Peach Bottom 2 ..........•................
Peach Bottom 3 .

September
April

February
October
September

September

Sa1em

Salem Generating Station consists of two 1100 MW pressurized water nuclear reactors (PWR) located in
southern New Jersey on the Delaware River. PSE&G owns 42.59% of the Salem units and operates them on
behalf of itself and three other owners: PECQ-42.59%: Atlantic Electric CompanY---'7.4I%; and I>eInwva
Power and Light Company-7.41%. As of January 31, 1996, PSE&G's net book. value for Salem nuclear
production units is approximately $285 million for Salem I, $250 million for Salem 2 and $93 million in
common plant between the two units. Each Salem unit represents approximately 4% of PSE&:G's installed
electric generating capacity and approximately 2% of its total assets.

Salem I and 2 have been out of service since May 16, 1995 and June 7, 1995, respectively. Since that lime,
PSE&G has been engaged in a thorough assessment of each unit to identify and complete the work necessary to
achieve safe, sustained, reliable and economic operation. PSE&G has stated that it will keep each unit off line
until it is satisfied that the unit is ready to return to service and to operate reliably over the long tenn and the
me bas agreed that the unit is sufficiently prepared to restart. On June 9,1995, the NRC issued a Confirmatory
Action Letter documenting these commitments of PSE&G.

On December II, 1995, PSE&G presented its restart plan for both units to the NRC at a public meeting. On
Febniary 13, 1996, the NRe staffissued a letter to PSE&G indicating that it had concluded that PSE&G's overall
restart plan, if implemented effectively, should adequately address the numerous Salem issues to support a safe
plant restart, and describing further actions the NRC wiD undertake to confirm that PSE&G's actions have
resulted in the necessary performance improvements to support safe plant restart.

As a pan of PSE&G's comprehensive review. an extensive examination is being performed on the steam
generators, which ace large heat exchangers used to produce steam to drive the turbines. Within the industry,
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certain PWRs other than Sa1c;n have experienced cracking in a sufficient number of the steam generator robes to
require various modifications to ·'these robes and replacement of the stean1 generators in some cases. Until the
current outage. regular periodic inspections of the steam generatorS for each Salem unit have resulted in repairs
of a small number of tubes well within NRC Jimi1s. As a result of the experience of other utilities with craclr:ing
in steam generator tubes. in April 1995 the NRC issued a generic letter to aJJ utilities with pressurized water
reactors. This generic: letter requested utilities with pressurized water reacsms to c:onduct steam generator
examinations with more sensitive inspection devices capable of detecting evidence of degradation. Subsequently.
PSE&G conducted steam generator inspections of the Salem units using the latest rec:hnology available, including
a new, more sensitive, eddy C1lI1'CIlttesting device.

With respec:t to Salem 1. the most rec:cnt inspection of the steam generators is not c:omplete, but partial
results from eddy current inspections in February 1996 using this new rec:hnology show indications of
degradation in a significant nwnber of tubes. The inspections Ire continuing and PSE&G has decided to remove
several tubes for laboratory examination to c:oofum the results of the inspections. Removal of the Nbes should
be completed in March and preliminary results of the state of the Salem 1 tubes from the subsequent laboratory
examinations should be known in April. However. based on the results of inspections to date. PSE&G has
c:onc:luded tba1 the Salem I oUtage, which was expected to be completed in the second quarter of 1996. will be
requind to be extended for a substantial additional period to evaluate the state of the steam generatOrS and to
subsequently determine an appropriate coUlSe of action. Degradation of stearn. generators in PWRs bas become
ofinc:reasiDg concem. for the nuclear indUStry. Nationally and intemarionaJJy, utilities have undertaken actions to
repair or replace steam generatorS. In the extreme, degradation of stearn generators has contributed to the
rctiIemeDt of several American 'DUcICII'power reactors. After the Salem 1 tubes are fully examined, PSE&G will
be able to evaluate its cowse of action in light of NRC and other industry requimnenlS.

The examination of the Salem 2 steam generators was completed in January 1996 using· the sune testing
device used in Salem 1. The results of the Salem 2 inspection are being reviewed again to c:oniinn their results
in light of the experience with Salem 1. Although this review has not yet been completed. results to date appear
to c:onfirm that the coDdition of the Salem 2 steam generators is well within c~t repair limits at the present
time. PSE&G will also remove tubes from the Salem 2 steam generators for laboratory analysis to further confum
the results of this testing.

PSE&G had planned to return Salem 1 to service in the second quarter of 1996 and Salem 2 ill the third
quarter of 1996. As a result of the extent of the recently discovered degradation in the Salem 1 sceam generators,
PSE&G is focusing its efforts on the return of Salem 2 to service in the third quarter. The conduc:t of the
additional steam generator inspections and testing on Salem 2 is not expected to adversely affect the timing of
its JeStart. However, the timing of the restart is subjcct to completion of the ~uiremeDts of the reSlUt plan to
the satisfaction of PSE&G and the NRC as well as to the nonna! uncertainties associated with such a substantial
review and improvement of the systems of a luge nuclear unit. so that no assurance can be given that the
projected return date will be met.

PSE&G's share of additional operating and maintenance expenses associated with Salem restart activities
in 1995 was $16 million., and capital was $1.9 million. PSE&G's share of total operating and maintenaDCC
expenses for both Salem units for the year was $111 million and capital costs were 550.8 million. For 1996.
PSE&G does not presently expect its share of operating and maintenance expenses or a1pital costs for Salem
station to exceed 1995 amounts; however this could change as a result of the steam generator inspcctioo results
referred to above. The outage of a Salem unit causes PSE&G to incur replacement power costs of approximately
$4 to S6 million per month. Such amounts vary. however. depending on the availability of other generation, the
cost of purchased energy and other factors, incloding modifications to maintenance schedules of other units.

PSE&G's 1995 aggregate a1pacity factor for its five nuclear units was 62%, below the 65% minimum
annual standII'd established by the BPU (see Nuclear Performance Standard), resulting in a penalty of
approximately $3.5 million. Based upon current projections and assumptions regarding PSE&G's five nuclear
units during 1996, induding the return of Hope Creek. to service in early March, the return of Salem 2 in the
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third quaJter, aDd the continued outage of Salem I for the remainder of the year, the 1996 aggregate capacity
factor would be approXimately 57%, which would result in a penalty ranging from $11 to $12 million. For a
discussion of the proposed elimination of the NPS under the proposed Alternate Rate Plan, see NOte 2-Rate
Matters of Notes.

An NRC enforcement conference was held on July 28, 1995 related to certain violations of NRC
requirements at Salem. The violations included valves that were incoITeCtly positioned fonowing a plant
modification in May 1993, non-eonservatisms in setpDints for a pressurizer oVeqJressure proteetion.system and
severa) examples of inadequate root cause determination of eventS, leading to insufficient corrective actions. On
October 16. 1995,lbe NRC imposed cumulative civil peDa1ties of $600,000 related to these violations. PSE&:G
did not contest the penalties.

On January 3, 1995, the NRC provided PSE&:G with its larest Systematic Assessment of Ucensee
Pedonnance (SAIP) repon on Salem for the period between June 20, 1993 and November S, 1994. SALP is a
process pursuant to which the NRC periodically reviews the performance of nuclear power plant operations.
SALP repons rate licensee· performance in four assessment areas: Operations, Maintenance, Engineering and
Plant Suppon (the Plant Support area includes sec:urity, emergency preparedness, radiological controls, fire
protection, chemistry and housekeeping). Ratings range from a high of "1" to a low of "3" for each assessment
area. Salem received a rating of "3" in the Operations and Maintenance areas, a rating of "2" in Engineering,
and a rating of "I" in the Plant Support area~ The NRC DOled an overall decline in performance and evidenced
particular concern with plant and operator challenges caused by repetitive equipment problems and personnel
errors. The NRC also nated that although PSE&Ghas jnitiated several ~omprehensive actions within the past
year to improve plant performance, and some recent incremental gains have been made, these efforts have ·yer to
noticeably change overall performance at Salem.

On March 21, 1995, representatives of the NRC Staff met with the Boards of Directors of Enterprise and
PSE&G to reiterate the previously expressed concerns with regard to Salem's operations. The NRC staff
acknowledged that PSE&G had made efforts to improve Salem's operations, including making senior-
mauagement changes, but indicated that demonstrated sustained results have not yet been achieved.

PSE&G's own assessments, as well as those by the NRC and the Institute of Nuclear Power Operations.
indicate Ibat additional efforts are requiml to funher improve ~g perfonnance, as reflected in the restart
plans referred to above. PSE&G is committed to taking the necessary actions to address Salem's perfOIll.WlCe
needs. II Is anticipated that the NRC will continue to maintain a close watch on Salem's restart activities and
subsequent operational perf'onnance. No assurance can be given as to what, if any. further or additional actions
may be taken or required by the NRC to improve Salem's perfonnance.

For certain litigation and potential claims relating to Salem, see Item 3. Legal Proceedings and Note 12-
Commitments and Contingent Liabilities of Notes.

BopeCreek

An outage at Hope Creek causes PSE&G to incur replacement energy costs of approximately $10 to $16
million per month. Such amounts vary, however, depending upon the availability of other genetation. the cost of
pwcbased energy and other factors including modifications to maintelWlce schedUles of other units.

Hope Creek is currently undergoing a refueling and maintenance outage which commenced November 11,
1995. Replacement power costS incurred during the outage are expected to be approximately $10 milliOD per
month. Hope Creek is presently scheduled to return to service In early March 1996.

As a result of an internal allegation report. PSE&:G wbmined a Licensee Event Report to the NRC on
October 1:4. 1994 which stated that in 1992, the Hope Creek control room was undemaffed for approximately
three minutes and a decision was made by those involved that the incident did not Wmant initiation of NRC
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reporting documentation. A meeting with Region I NRC personnel was held on October 18,·1994 in which the
mc expressed a high degree of concern over the issue. Both the NRC and PSE&G investigated the validity of
the allegation and. on September 19, 1995, the NRC issued two Level IV violations with no civil penalty for this
incident.

A small amount of low-level radioactive material was released to the atmosphere at Hope C!eek OD April 5.
1995. The release did not exceed federa1limits nor pose any danger to the public or plant employees; however, a
trailer driven offsite had exceeded the limit for releasing materials aDd was later cleaned PSE&G and the NRC
have investigated the event, and on June 16, 1995 an enforcement conference was held. 011 July 20, 1995, the
NRC issued a Notice Of Violation for the Hope Creek unplanned. release which noted four violations. No fiDe
was issued, partly because of the comprehensive corrective actions taken following the event and the plant's
history of limited enforcement action. .

On June 29, 1995, the NRC provided PSE&G with the latest periodic SALP report for Hope Creek for the
period betwcc:n June 20, 1993 and April 22, 1995. The Operations, Maintenance and Enginee:riDg areas each
received a rating of "2", while the Plant Support area received a rating of "I". However, the NRC noted an.
overall decline in perlormance in the Operations, Maintenance and Engineering areas compared to the previous
SALP period and cited weak root cause analysis as a dominant factor.

On July 8, 1995, during a manual shutdown of Hope Creek in Older to repair control room ventilation
equipment, operators partially opened a valve for a period of time and inadvertmtly reduced the effectiveness of
the shutdown cooling system. Although the impact of the event to plant safety was minimal, Ihe positioning of
the valve and the resulting temperature change violated plant procedures and technical specifications. On July 31,
1995, NRC staff met with plant management concerning this issue and subsequently determined to assign a
special inspection team to independently evaluate this event as well as PSE&G's response to it, including
PSE&G's procedures and training for operator handling of abnormal conditions. An NRC enforcement
conference was held on November 6, 1995. On December 12, 1995, the NRC issued a Level m violation for
this event, with a civil penalty of $100,000. PSE&G did not challenge the fine.

By letter dated January 29, 1996, the NRC requeSted a meeting with PSE&G senior management to discuss
its concerns regarding declining trends in perfonnance at Hope Creek. The meeting bas not. yet been scheduled
but is expected to occur after the restart of Hope Creek from its cmrent refueling and maintenance outage.

Peach Bottom
The outage of a Peach Bottom unit causes PSE&G to incur additional replacement energy costs of

approximately $4 to $6 million per month per unit. Such amounts vary, however, depending upon the availability
of other generation, the cOSlof purchased energy and other factors including modifications to maintenmce
schedules of other units.

PSE&G has been advised by PECO tbat on January 19, 1996. Ihe NRC issued its periodic SALP Report for
Peach Bottom for the period May I, 1994 to October 14, 1995. Peach Bottom received a rating of "I" in the
areas of Plant Operations, Maintenance, and Plant Support. Engineering received a rating of "2". The NRC
found continued improvement in performance during the period. Operator pcrfonnance continued to be a sttalgth
as well as operations management oversight. Effective engineering management actions to improve the overall
self assessment and system perfonnance evaluation programs were noted. as well as good managemeut oversight
activities. Response to emerging issues, equipment problems and event related issues were noted as particularly
strong. However, lapses in the quality of technical work and in modification implemenration indicated
inconsistent perfonnance, and resulted in a repeat rating of "2" for the Engineering area. PECO has advised
PSE&G that it wiD be taking actions to address weaknesses discussed in the SALP Report.

PSE&G has been advised by PECO that, by letter dated October 18, 1994. the NRC has approved PECO's
request to re-rate the authorized maximum reactor core power levels of both Peach Bottom units by 5% to
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3,458 MW from the current limits of 3,293 MW. The amendment of the Peach Bottom 2 facility operatina license
was effective upon the date of the NRC approval letter and the hardware cbanges were completed duriDg the
FaIl 1994 refueling outage. The amendment of the Peach Bottom 3 facility operating license became effective
when !he hardware changes for Unit 3 were completed during its Fall 1995 refueling outage.

PSE&G has been advised by PECO that on August 2, 1995, the NRC held an enfc:nemeut confereoce
regarding three alleged violations identified by the NRC at Peach Bottom. The NRC's findings iDcluded alleged
violations in control and design activities and technical specification requirements regardiDg operability of the
emergency diesel generators. As a result. on August 17, 1995, the NRC issued PEeO a Level m violation with
no civil penalty. .

Otber Nuclear Matters

In 1990, General Electric (GE) reported that crack indications were discovered near the seam welds of the
<:ore shroud assembly in a GE Boiling Water Reactor (BWR) located outside the United States. As a result, GE
issued a letter requesting that the owners of GE BWR plants take interim corrective actions. including a review
of fabrication records and visual examinations of accessible areas of the core shroud seam welds. PSE&G (Hope
Creek) and PEeO (peach Bottom) participated in a GE BWR Owners' Group to evaluate Ibis issue and develop
long-term corrective actions.

During the Spring 1994 refueling outage, PSE&G inspected the shroud of Hope Creek in accordance with
GE's recommendatiODs and found no cracks. In lune 1994, an industry group was formed aDd subsequeotJy
~blished generic inspection guidelines which were approved by the NRC. Due to the age aDd materials of the
Hope Creek shroud and the historical maintenance of low conductivity Water chemistt)', Hope Creek bas been
placed in the lowest susceptibility category under these guidelines. Hope Creel: must do anoth« shroud
iDspection during its next refueling outage in 1997, or install a preemptive repair that would maintain the
structural integrity of the shroud under all normal and design basis accident conditions for the remaining life of
the plant.

PECO bas advised PSE&G that Peach Bottom 3 was last examined during its Fall 1995 refueling outage
and the extent of cracking identified was detennined to be within industJy-establisbed guidelines. In a letter to
the NRC dated November 3. 1995. PECO concluded that there is a substantial margin for each core shroud weld
to allow for continued operation of Unit 3. PEeO has also advised that Peach BOttOm2 was examined in October
1994 during its refueling outage. Although some crack indications were identified, PECO advised that they were
considered to be much less severe than those found OD Unit 3. and DO repairs were required to operate Unit 2 for
another tw~year cycle.

As a separate matter, as a result of several BWR's experiencing clogging of some emergency core cooling
system suction strainers, which supply water from the SuppreSSiOD pool for emergency cooling of the core and
related SUUetllrc:S, the NRC is drafting rules which tentatively require compliance by December 1997. Alternative
resolution options will be subject to NRC approval. PSE&G cannot predict what other actions, if any. the NRC
may take ODthis maner.

Nuclear I>ecom:mismooiag

In accordance with Nuclear Waste Policy Act c;f 1992. as amended (NWPA). utilities owning an interest in
nuclear genenting facilities are required to deteJmine the costs and funding methods necessary to deconunission
such facilities upon t.ennination of opention. As a general practice, each nuclear utility places fuDds in
independent external ttust accounts it maintains to provide for decommissioning. PSE&G cum:nIly recovers from
its customers the amounts paid into the trust fund over a period of years and would continue to do so UDder its
proposed Alternative Rate Plan (see Note 2-Rate Matters of Notes). For information concerning enrichment of
nuclear fuel and nuclear decommissioning costs. see Note 3-PSE&G Nuclear Decommissioning and
Amortization ot Nuclear Fuel of Notes.
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Electric Fuel Supply and Disposal
The following table indicateS PSE&G's KWH oulpUl by source of energy:

s-u
Nuclear

New Jersey facilities ......•....•..•......•........•............... -
Pennsylvauia facilities ..•.•.•.............•.•.................•....

Fossil
Coal

New Jersey facilities .....•..•.......•.................•.........
Pennsylvania facilities .... ~.. , .. , ...••.•..•.•....................

Natural Gas ••....•..••••.••.•.•.••.••.•••.•••••••..••.••.••..•.•.
Residual Oil ......•......••.............•..••....•............•..

Net PIM Interchange and Utility Purchases and NUGs .....•..........•...

Total .•..•....••.••..•.. •····•·•·••••··•···········••·••· .

Ac:tIIaI EIdaaiIIId
19t5 U96

21% 23~
16 IS

7 9
12 13
8 10
1 0

35 30-
100% 100%- -

PSE&G's cost of fuel used to generate electricity in the periods shown below was as follows:
NATURAL

NUCLEAR COAL GAS On.

NEWJEJtSEY PENNSYLVANIA
fACIlJ'I1ES FACILITIES

maUl eeaaJ t:I:fJIN terJUI e-..J
MiIIioB MIlIioa MiIIiaII MiIlioD $I MiIIlGIL

Yar BTU $/TOIl BTU SIT. BnI BTU Barrel BTU

1993 59.3 55.45 203.8 33.73 136.6 221.7 23.44 384.5

1994 62.3 56.31 213.8 34.78 140.7 197.8 22.19 361.02

1995 60.8 58.29 214.0 33.30 134.4 176.6 20.17 324.50

Substantially all ofPSE&G's electric sales are made under rates which are cmrently designed to pennit the
recovery of increases in eoergy costs over base costS on a current annual basis. The Alternative Rate Plan filed
by PSE&.G proposes discontinuing the Levelized Energy Adjustment Clause (LEAC) and NPS and would
substantially shift the risks and opportllDities involved in managing changes in fuel and replacement power costs
from customers to PSE&G. (see Note 2-Rate Matters of Notes.)

NudearFuel
The supply of fuel for nuclear generating units involves the mining and milling of uranium ore to uranium

concentrate, conversion of the uranium concentrate to uranium hexafluoride, enriclunent of the uranium
hexafluoride gas, conversion of the enriched gas to fuel pellets and fabrication of fuel assemblies.

PSE&G has severallong-tenn contracts with ore operators to process uranium ore to uranium concentrate
to meet the amendy projected requirements for the Salem and Hope Creek units fully through the year 2000
and. therea.fter. 60% of their requirements through the year 2002.

Present contraets for conversion, enrichment and fabrication services to meet the fuel cycle requirements
for Salem and Hope Creek units through the years shown in the following table:

Nuc:l:ear Vllit CoDveniaa EmicbIaad F~

Salem I . .•............ .......••... ........•... . .• 2000 (1) 2004
Salem 2 • • • • • • • • • • . • . • • • • . • . • . • • • • • . • • • • • • • • • • • • • • 2000 (1) 2005
Hope Creek • • . • . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • • . • 2000 (l) 2000

(1) 100% coverage through 1998~ approximately 50% through 2002; and approximately 30% through 2004.
PSE&G does not anticipate any difficulties in obtaining nccessuy enrichment service for its Salem and
Hope Creek units.
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PSE&G has been advised by PEeO lha1 it has contracts for the purchase of UIaDium whicb will satisfy the
fuel requirements of Peach BOttOm. 2 and 3 through 2002. PSE&G bas also been advised by PEeD that it has
contracts for the conversion of uranium concentrates which will be allocated to Peach Bottom 2 and 3 and two
other nuclear generating units in which PSE&G does DOt have an interest, on an as-needed basis.

PECO has also advised PSE&G that it bas contracted for the following segments of the nuclear fuel supply
cycle for Peach Bottom 2 and 3 through the fonowing years:

NDdarUait

Peach Bottom 2 .......•.......•.•................•
Peach Bottom 3 ...................•....•.......•..

Caaveniou Emidlmmt

1997 2008
1997 2008

Fabricatioa

1999
1998

For infonnalion regarding the decontamination and decommissioning funds, see Note 3-PSE&G Nuclear
DecommissioDing and Amortization of Nuclear Fuel of Notes.

Approximately 40% ofPSE&G's coal supply for its New Jersey facilities is obtained under a contract which
expires in 1999. The balance of the supply is contracted annually from various suppliers, many of whom PSE&G
bas dealt with on a continuing basis for a number of years, and is supplemented by spot marlcet purchases. The
New Jersey Air PollutiO[J.Control Code (NJAPCC)pennits the buming of coal with a sulfW' content of up to 1%
at existing coal-fired generating stations inclUding PSE&G's three coal-fired New Jersey units, Hudson 2 and
Mercer 1 and 2. lbe weighted monthly average sulfur Content of the coal received at Hudson Station and at
Mercer Station must not exceed 1.0% (dJy weight basis). PSE&G has been able to obtain sufficient quantities of
1% (or less) sulfur coal and does DOt presently anticipate any difficulties in obtaining adequate coal supplies to
replace expiring contracts. (See Environmental Controls-Air Pollution Control).

PSE&G has approximately a 23% interest in the Keystone and Couemaugh coal-fired generating stations
located in Western PennsylVania and operated by PeDDSYlvania Electric Company. At least 71% of the fuel
required by the Keystone station is supplied by one coal c0DlpaDy under a contract which expires December 31,
2004. At least 30% of the fuel required by Conemaugh stabon is supplied by another coal company under a
contract which expires on Deoember 31, 1997. In addition, approximately 18% of Conemaugh's coal
requirements is supplied by a short-term contract which expires on November 30, 1996. The balance of the fuel
requirements for each station is supplied through spot purchases obtained from local suppliers. The Keystone
Conemaugh Projects Office, which runs project administration at these plants on a day to day basis, bas advised
PSE&G that it does not expect any difficulties in obtaining adeqllate coal supplies. (See Environmental Controls).

Natural Gas

. PSE&G utilizes D3tUraI gas available from various spot, short-term and long-term gas contracts, to replace
other fuels for electric generation. Presently, there are DO effective legal RStrictions on the use of DalUra1 gas for
electric generation in existing plants. However, approval by FERC is required for the interstate transportation of
natural gas. either by virtue of existing blanket authority or through individual proceedings. PSE&G does DOt
expect any difficulties in obtaining natural gas supplies.

on
PSE&G uses n:sidual oil in its conventional fossil-fired, steam-elecuic units. The supply of n:sidual oil is

furnished by coDb3ct suppliers, supplemented by occasional spot martet purchases. PSE&G uses distillate fuel
in its combustion turbines wbicb is acquired by spot market pun::hases. PSE&G does not preseody anticipate any
difficulties in obtaining oil supplies.
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Nuclear Fuel DispGsaI
After spent fuel is IelDOved from a nuclear reactor. it is placed in tempOf8lY storage for cooling in a spent

fuel pool at the nuclear station site. Under NWPA, the Federal government has entered into contraCtS for
transportation and ultimate disposal of the spent fuel. The Federal government's present policy is that spent
nuclear fuel will be accepted for Iong.tenn storage at government.owned and operated repositories. However, at
present. no such repositories are in service or under constrUction. In December 1989, the U.S. Department of
Energy (DOE) announced that it would not be able to open a pennanent. high-level nuclear waste storage facility
until 2010. at the earliest However, the DOE bas also indicated that pro~ on the repository will be delayed
beyond 2010 if sufficient funds are not appropriated by the Congress for this program.

In conformity with the NWPA. PSE&G entered into contracts with the DOE for the disposal of spent
nuclear fuel from Salem and Hope Creek. Similarly, PECO contracted with the DOE in connection with Peach
Bottom 2 aod 3. Under these contraCts, the OOE is required to take tide to the spent fuel at the site. then transpoR
it and provide for its permanent disposal at a cost of one mil per KWH of nuclear generation, subject to such
escalation as may be required to assure full cost recovery by the Federal government. In addition, a one-time
payment was made to the DOE for pennanently discharged spent fuels irradiated prior to 1983.

On April 28, 1995. the DOE pUblished its final interpretation on the nuclear waste acceptance issues in
which it stated that it bad no legal' obligation to begin waste acceptance in 1998. in the absence of a repository
or other storage facility. PSE&G's contracts with DOE call for OOE to begin accepting spent fuel from PSE&G
in 1998. As a result, on September 7,1995, PSE&G, along with 24 ocher utilities and a combination of 48 States,
state regulatory agencies and municipal power agencies, filed a lawsuit in the US District Coun of Appeals for
the District of Columbia Circuit against the DOE to protect its contractual rights.

Pursuant to NRC roles. spent nuclear fuel generated in any reactor can be stored safely and without
significant environmental impact in reactor facility storage pools or in independent SpeDtfuel storage installations
located at reactor or away-froM-reactor sites for at least 30 years beyond the licensed life for reactor operation
(which may include the term of a revised or renewed license).

As a result of reracking the two spent fuel pools at Salem, the availability of adequate spent fuel storage
capacity is conservatively estimated -through 200S for Salem 1 and 2012 for Salem 2, prior to losing an
operational full core discharge .,eserve. The Hope Creek pool is also fully racked and it is conservatively
expected to provide storage capacity until 2006. again prior to losing an operational full core discharge reserve.
The units can be safely operated for many years beyond these dates, as pool storage capacity will continue to be
available. These dates simply assist in planning the need for additional storage capacity that may be needed to
operate the units until the expiration of their operating license. In addition, PECO bas advised PSE&G that spent
fuel racks at Peach Bottom have storage capacity until 2000 for Unit 2 and 2001 for Unit 3. prior to losing full
core reserve capability, and that expansion of storage capacity beyond such dates is being investigated.

Low Level Radioactive Waste (LLRW)
As a by.product of their operations, nuclear generating units, including those in which PSE&G owns an

interest. produce LLRW. Such wastes include paper. plastics. protective clothing, water purification materials
and other materials. Such materials are accumulated on site and disposed of at a federally licensed permanent
disposal facility in Barnwell. South Carolina.

In 1991, New Jeney enacted legislation providing for funding of the estimated 590 million cost of
establishing a URW disposal facility. The State would recover the costs through fees paid by lLRW generators.
PSE&G's overall share is expected to be about 40% of the total cost and has provided about $4.8 million to
date. New Jersey has introduced a volunteer siting process to establish a llRW disposal facility by the year
2000. Public meetings have been held across the state in an effon to provide information to and obtain feedbaclc:
from the public. To date, there have been no volunteerS identified.
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Because of !be uncertainties in disposal, PSE&G built an on-site facility completed in September 1994. This
facility provides five years storage for lLRW &om Hope Cr=1t and Salem. The facility was used from July
1994 through June 1995, while the Barnwell facility was temporarily unavailable. and emptied when Barnwell
~ in 1995. It will be used for interim storage of radioactive materiaJs and waste, and if it proves
necessary in the future, to temporarily store waste until New Jersey provides a permanent disposal facility.

PECO has advised PSE&G that it has an on-site ll.R.W storage facility for Peach Bottom, which will
provide at least 5 years of temporary storage, PECO has also advised PSE&G that PennsylVania is pursuing its
own ll.RW site development via slate-selected candidate sites, along with a volUDtcer plan option. PSE&G bas
paid S2.5 million as its share of siting costs due to its ownership in the Peach Bottom units.

Gas OperatiODS aod Supply

PSE&GsuppJies its gas eustomers priDcipally with natuJ'aJ gas. PSE&G supplements natoral gas with
purcbased refinery gas and liquefied peIJ'OJeum gas produced from propane. The adequacy of supply of all types
of gas is affected by the nationwide availability of all sources for eDcrxY production.

As of December 31, 1995, the daily gas capacity ofPSE&G was as follows:
1)pefllGu

Natural gas •...••....•••...............•.•....•.......••.•....••....•...
Liquefied petroleum gas .•.•.........•.•.••..••.•..•.•.•••..•..••..•.•..•.
Refinery gas . . . . . . , . . . • . • • . . . . . . . . . . . . . . . . • • . • • . • . . . . . . • • . • . . . • . . . . •.•..

Total •••...•.....•.•...•.....•........•..... " ......•.•........••..

11IenDs Per Day

23,191,270
2,200,000

400.000
25,791.270

About 40% of the daily gas capacity is high load factor natural gas and is available every day of the ycar.
The remainder comes from field storage, liquefied natural gas, seasonal sales. contract peaking supply. propane
and refinery gas.

PSE&G's total gas sold to and transported for its various customer classes in 1995 was 3.9 billion therms
which consisted of approximately 96% DahJral gas. Included in this lIDlOWlt is 1.6 billion tbcnns of gas deliYeRd
to C1DlOIDerS UDder PSE&G's transportation tariffs and individual cogeneration contracts. (See Operating
Statistics of PSE&G). During 1995, PSE&G purchased approximately 3.3 billion thenns of gas for its combined
gas and electric operations directly from natural gas producers aDd marketers and the balanoe from interstate
pipeline suppliers. These supplies were traDsported to New Jersey by PSE&G's four interstate pipeline suppliers.
This diversification of supply. soutc:es provides PSE&G with reliability of supply, pun:basing 6exibility and lower
overall costs.

PSE&G's gas supply contracts expire at various times Over the next two to ten years. PSE&G does DOC

presently anticipate auy difficulty in negotiating replacement contracts. Since the quantities of gas available to
PSE&G under its supply CODtnIGts are more than adequate in warm months. PSE&G nominates part of such
quantities for storage, to be withdrawn during the winter season, under storage contraels with its principal
suppliers. Underground storage capacity CUIreDtly is approximardy 770 million therms. PSE&G does not
presently anticipate any difficulty in obtaining adequate supplies of natural gas.

PSE&G's annual average cost o!natural gas seodout is shown below:

Ccats ...Year MiIiaII B1lJ(A)

1995 ••••••••.•.•••••••...•..•••••••••.•••••.•.•.•••.•••..•••.. 308.00
1994 ••....•...••••..••..•..••.••••.••..•.•......•.......•...•. 318.09
1993 ••••.••..••••.•...•...••.•••...••..•••...•...•............ 327.00

(A) Excludes contribution by liSE&G's electric operating units for a gas reservation charge and natural gas
refunds from suppliers.
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Substantially all of PSE&G's gas sales are made under raIeS which are.ClUt'ently designed to permit the
l'CC:ovay of projected increases in the cost of natural gas and gas from supplemental sources, when compared to
leVels included in base rates. on a current annual basis. (See Note 2-Rate Matters of Notes.)

1be demand for gas by PSE&:G's customers is affected by customer c:onservatiOD; ec:onomic conditioDS,
weather, the price relationship between gas and alternative fuels and other factors not within PSE&G's control
Presently, the majority of gas sold in interstate commerce has become deregulated. The ability of gas prices to
respond to market conditions has improved in receut years because of actions taken by the FERC. Pipe1iDe
companies arc able to adjust their gas rates up or down through their purchased gas adjustment mec:hanism more
often than the semi-annual filings of prior years. As discussed above in Competition, FERC actions provided
pipeline customers. such as PSE&G, with the opportunity to convert a ponion of their pipeline sales contracts to
transportation agr=meuts and purchase natural gas supplies direc:tly from a producer or other seller of natural
gas. This has increased competition in the gas marlcet by encouraging pipeline companies to act as non-
discriminatory transporters of namral gas. PSE&G has taken advantage of these actions to lower its overall gas
costs through the displacement of higher cost contract supplies with lower cost spot gas pun:hases and long.feIm
producer CODtraet supplies. (See Competition.)

PSE&:G was able to meet all of the demands of its finD customers during the 1994-95 winter season and
expects to continue to meet suchenergy-ielated demands of its finn customers during the 1995-96 winter season.
However, the sufficiency of supply could be affected by several factors not within PSE&G's control, including
curtailJnents of natural gas by its suppliers, the severity of the winter, the extent of energy conservation by its
CIJStOmefS and the availability of feedstocks for the production of supplements to its natural gas supply. During
the 1995-96 heating season through February 14, 1996, it was necessary for PSE&G to intemJpt service to
"intenuptible" customers for 25 days as permitted by the applicable tariff. During the 1994-95 heating season.
service to sudI customers was intem1pted for eight days.

Employee Relations

Enterprise has no employees. As of December 31, 1995, PSE&G and its subsidiaries employed 11,452
persons. Four-year bargaining agreements between PSE&G aDd its unions. representing 6,746 employees. will
expire April 30, 1996. Also at December 31, 1995, mID and its subsidiaries employed 523 persons. of which
38 were represented by unions. PSE&G, EDID and their subsidiaries believe that they maintain satisfaetoly
relationships with their employees.

For information concerning the employee pension plan and other postretirement benefits, see Note 1-
Organization and Summary of Significant Accounting Policies, Note 13-Postretirement Benefits 0d1er Than
Pensions and Note 14-Pension Plan of Notes.

Regulation

Enterprise has claimed an exemption from regulation by the SEe as a registered holding company under
PUHCA. except for Section 9(.)(2) then:of, which relates to the acquisition of 5% or more of the voting
securities of an electric or gas utility company. Enterprise is not subject to direct regulation by the BPU, except
potentially with respect to certain transfers of control aJJd reporting requirements, and is not subject to regulalion
by the FERC. The BPU may also impose cenain~ts with respect to affiliate transactions between and
among PSE&G, Enterprise and Enterprise's nonutility subsidiaries. (See EDm.)

As a New Jersey public utility, PSE&G is subject to comprehensive regulation by the BPU including,
among other matters, regulation of intrastate rates and service and the issuance and sale of securities. As •
participant in the: ownership and operation of certain generation and transmission facilities in PennSylvania,
PSE&G is subject to regulation by the Pennsylvania Public Utility Commission (PPUC) in limited. respectS in
regard to such facilities.
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activities have not in any way adversely affected the utility. The results of the focused audit confiJ'med cbat there
has been DO harm to PSE&G as a result of Enterprise's nonunlity activities. However. a& _ result of
recommendations made by the BPU's auditors regarding operations and intercompany relatiOnships between
PSE&G and EDHI's nonutility businesses. the BPU approved a plan which, among other things. provides: (1)
that Enterprise will not permit EDHI's nonutiJity investments to exceed 20% of Enterprise·s c:onsoJidaud assets
without prior notice to the BPU (such assets at December 31. 1995 were approximately 159&); (2) for a
resttueturing of the PSE&G Board to include nonemployee Enterprise directors with an annual certification by
such Board that the business and financing plans of EDHI will not adversely affect PSE&G; (3) for an Enterprise
agreement to (_) limit debt supported by the minimum net worth maintenance agreement between Enterprise and
Capital to $750 million, and (b) make a good-faith effort to eliminate such suppon over a six to ten year period
from April 1993; and (4) the payment by EDHI to PSE&G of an affiliation fee of up to $2 million _ year which
will be applied by PSE&G through its LGAC and LEAC to reduce utility rates. Effective January 31. 1995. the
debt supponed by the minimum net worth maintenance agreement will be limited to $650 million and such
affiliation fee will be proportionately reduced as such supported debt is reduced. In addition. Entelpl'ise and
EDID and its subsidiaries continue to reimburse PSE&G for all costs of services provided by· employees of
PSE&G.

The issue of Enterprise sharing the benefits of consolidated tax savings with PSE&G or its ratepayers was
not resolved by the plan approved as a result of the focused audit and remains open. Enterprise believes that
PSE&G's taxes should be treated on a stand-alone basis for rate-making purposes. based on the sepante nature
of the utility and nonutility businesses. However. neither Enterprise nor PSE&G is able to predict what action, if
any, the BPU may take concerning consolidation of tax benefits in future proceedings. On July 28. 1995. the
BPU' reported to PSE&G that it had fully evaluated all available infonnation regarding the 18 rec:oaunendations
of the Focused Audit conducted by the BPU's consultant and determined that 17 have been implemented
pursuant to the BPU's Order Approving Audit bnplementation Plans. The remaining issue reguding Enterprise
sharing the benefits of consolidated taxes with PSE&G or its ratepayers may be considered in theconteXl of a
futw"e base rate case, or in a filing that considers an alternative form of regulation. PSE&G cannot predict what
actions. if any. the BPU may take regarding the consolidated tax issue. (See Note 2-Ratc Matter$-
Consolidated Tax Benefits of Notes.)

Consttuction and operation of nuclear generating facilities are regulated by the NRe. For additional
information relating to regulation by Ihe NRC. see Nuclear Operations. In addition. the Federal Emergency
Management Agency is responsible for the review in conjunction with the NRC of certain aspectS of emergency
plllllJling relating to the operation of nuclear plants.

CEA invests in and participates in the development and operation of domestic and foreign cogeneration and
power production facilities, which include QFs and EWGs. For additional information, see EDHl-CEA.

The BPU has authority to regulate power sales agreements within the BPU's pricing guidelines to utilities
in the State: of New Jersey and ascenain that the termS and conditions of agreemeots with New Jersey utilities
are fair and reasonable. For additional information. see EDH!.

Enviromnental Controls
PSE&:G. like moSt industrial enterprises. is subject to regulation with respect to the environmental impacts

of its operations. including air and water quality control, limitations on land use. disposal of wastes, aesthetics
and other matters. by various federal, regional. state and local authorities. including the United States
Environmental Protection Agency (EPA). the United States Department of Transponation (Usoon, NJDEP.
the New Jersey Department of Health. the BPU, the Interstate Sanitation Commission. the Hackensack
Meadowlands Development Commission, the Pinelands Commission. the Delaware River Basin Commission. the
United States Coast Guard and the United States Army Corps of Engineers. EPC. CEA and EGDC an also
subject to similar regulation with respect to operation of their facilities. (See £ORI)
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Enviromnentallaws generally require air emissions and water discharges to meet specified limits. They also
impose potential joint'and sevenU liability, without regard to fault, on the generators of various hazardous
substances to manage these materials properly and to clean up property affected by the production and discharge
of such substances. Compliance with environmental requirements has caused PSE&G to modify the day-to-day
operation of its facilities, to participate in the cleanup of various properties that have been contaminated and to
modify. supplement and replaoe existing equipment and facilities. Dming 1995, PSE&G expended approximately
$148 million for capital related expenditmes to improve the environment and comply with changing regulations.
It is estimated lbat PSE&G will expend approximately $81 million, $43 million, $35 million, $30 million and
$13 million in the years 1996 through 2000. respectively, for such purposes. Such amounts are included in
PSE&G's estimates of construction expenditures. (See MD&:A-Liquidity and Capital Resources.)

Preconstruetion analyses and projections of the enviromnentaI impacts of contemplated activities, discharges
and emissions are frequently required by the permitting agency. Before licensing approvals aDd pennits are
granted, the agency usually requests a modeling analysis of the effects of a specific action., and of its effect in
combination wich other existing and pennined activities, and may request the applicant to address emerging
environmental issues. Such environmental reviews have caused delays in the proceedings for licensing facilities
and similar delays can be expected in the future.

An industry issue with respect to the construction and operation of electric transmission and distribution
lines is the alleged adverse health effects of EMF exposure. In 1990, the New Jersey Commission on Radiation
Protection (CORP) decided against setting a limit on magnetic fields produced by high-voltage power lines citing
the lack of convincing evidence required to determine dangerous levels. Proposed power regulations lIJ'e CUJreIltly
under study by CORP to cover new power lines and allow existing power lines to continue to function regardless
of new rule changes. If revised, the rules would authorize the NJDEP to screen all De~ power line projects of
100 kilovolts or more using a principle of "as low as reasonably achievable" to demonstrate that all steps within
reason, including modest cost, were taken to reduce EMFs. The outcome of EMF study and/or regulations and
rhe public concerns will affect PSE&G's design and location of future electric power lines and facilities and the
cost thereof. Such amounts as may be necessary to comply with these new EMF rules and address public
concerns cannot be determined at this time, but such amounts could be material.

The New Jersey Environmental Rights Act provides that any person may maintain a court action against
any other person to enforce, or to restrain the violation of any statute. regulation or ordinance which is designed
to prevent or minimize poUution, impairment or destruction of the environment, or where DO such violation
exists~ to protect the environment from pollution, impairment or destruction. Certain Federal legislation confers
similar rights on individuals. The principal laws and regulations relating to the protection of the environmeDt
which affect PSE&G's operations are described below.

Air PoUution Cootrol

The Federal Clean Air Act (eM) imposes emission control requirements across the United Srates,
including requirements related to the emissions of sulfur dioxide and Nitrogen Oxides (NO.) and requires
attainment of National Ambient Air Quality Standards (NAAQS).

PSE&G's two whoDy-owned and operated coal-fired generating stations in New Jersey are presently
expected to be able to meet eM sulfur dioxide requirements with only modest expenditures.

PSE&G also has approximately a 23% interest in Conemaugh and Keystone. coal-fired generating stations
located in western Pennsylvania. With RSpect to Conemaugh, in order to comply with "the eM Sulfur Dioxide
Requirements, the station's C().O'WJletS, including PSE&G, approved the installation of scrubbeJs (flue gas
desulfmization systems). PSE&G's share of the remaining Conemaugh scrubber cost is less thanSI.O million
and is included in PSE&G's estimaae of CODStructionexpenditures. Scrubber construetioD at Conemaugh Unit 2
was completed in November 1995. Keystone is presently expected to comply with the Sulfur Dioxide
Requirements by utilizing excess emission allowances from the over-scrubbing of the Conemallgh units.
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The CAA established a national emission trading system for Sulfur J)ioxide allowances. Yearly allowances
have been allocated according to a formula specified by the CAA and applicable to owner/operators of large
boilers and power generating equipment.

New Jersey and other Nonbeastcm states have imposed Reasonably Available Control Technology (RACf)
requirements on each major source of NOx' Additionally, these states bave committed 10 additional overall NOx

emission reductions on power plants and large industrial boilers of .2 pounds per million BWs by 1999 with
potential additional reductions of .IS pounds per million BTUs by 2003. All ofPSE&G's Fossil Generating units
aR currently in compliance wilh RACT requirements.

The NJDEP, in concert with other states in the Northeast, is implementing a regional CAA NOx allowance
emission trading system for power plants and large induslrial boilers. 1bis includes the allocation of emission
allowances to these sources in 1996. The NOx allowance uading system is scheduled to be operational by Ihc
beginning of 1999 and could result in additional changes to equipment, methods of ,operation or fuel.

EPA bas promulgated six NAAQS. PSE&G's Fossil Generating Stations are all located in areas of non-
attainment for ozone. Each state bas the responsibility under the CAA to adopt a plan, and regulations, to attain
and maintain compliance to these standards.

In New Jersey, NJDEP is using the New Jersey Air Pollution Control Code (NJAPCC) to achieve
compliance with, and maintenance of, the NAAQS. The NJAPCC provides Sbingent requirements restricting the
sulfur content in coal and oil fuels. (See PSE&G-Electtic Fuel Supply and Disposal-Coal.) The increased cost
of purchasing low-sulfur fuel is offset by rates which are designed to permit the recovery of fuel costs on a
cuneot annual basis. In accordance with the proposed Alternative Rare Plan, separate mechanisms would be
established to ensure continued recovery of costs associated with attivities mandated or approved by state or
federal agencies or otherwise out of PSE&G's conuol. (See PSE&G-Electric Fuel Supply and Disposal and
Note 2-Rate Matters of Notes.)

The CAA also requires that each major facility apply for and receive a faci)jty-wide operarlng permit. The
facility.wide operating pennit lerms and conditions are enforceable by both the EPA and NJDEP. PSE&G filed
pennit applications for its major facilities in New Jersey in 1995. The opea.ting permit program will require
some PSE&G facilities to assess emissions, which could require me installation of =Ussion monitoring
equipment and changes to facility operations or teChnology. To the extent estimates of the costs of complying
with these requirements through the year 2000 are quantifiable, they are included in PSE&O's construction
expenditures. In accordance with the filed Alternative Rate Plan, PSE&G has requested to have separate
mechanisms to ensure continued recovery of costs associated with activities mandated or approved by State or
Federal agencies, although no assurances can be given as to what action may be taken by the BPU.1n addition.
the revised CAA requirements will increase the cost of producingelcetricity for the PennsylvaDia and Ohio
Valley Region Generating units...5upplying electricity to the PlM and New Jersey. All of PSE&G's CIIIm1t
purchased power costs arc included in PSE&G's LEAC. (See Note 2-Rate ~ of Notes.)

In IlOn~attainment areas, one of the effects of the CAA is to allow construction or expaDSion of a facility
only upon a showing that any additional emissions from the sonn:e will be more than offset by reductions in
similar emissions from existing sources. In prevention of significant dererioraDon areas, construeDon or
expansion of a facility would be permitted only if emissions from the source, together with emissions from other
expected new sources, would not violate air quality incmnents for particulates and sulfur dioxide that are more
stringeDt than NAAQS. All of these requirements may affect PSE&:G's ability to locate. construct or expand
generating facilities in the future.

PSE&G bas been working collabarativcly with environmentalists. a select Dnmher of other electric utilities
in the Nortbeast, NJDEP and other Northeast environmental regulators. EPA, and a number of large
manufacturing companies to achieve significant emission reductions from power plants in the Midwest. PSE&:G
bas also been working with these respective groups to establish a flexible NO, and Volatile Organic Compound
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("VOC") emissions trading system as a compliance alternative to CM compliance requirements for iDdustria)
facilities, highway and'off-highway emission SOID'CC$, state tnmsporwioo CAA c:onfonnity and automobile
inspection and maintenance. Significant emission reductions from Midwest are expected to improve New
Jersey's and the Northeast's air quality thereby lessening the need for additional New Jersey emission controls
over and beyond those already regulatorily adopted.

These collaborative effons. coupled with growing environmental regulator and industry concerns for cost-
effective compliance with CAA requirements, have resulted in the creatiOD of a thiny-seven state environment
forum caned Ozone Transport Assessment Group (OT AG). This includes Midwest, Northeast and Southern states
east of the Mississippi River. OTAG's charter is to produce consensus recommendations concerning the need for
additional emission controls and to identify the level aDd SOurces to which those controls should be applied.
OTAG is expected to conclude its work by the fall of 1996.lftbe OTAG process fails to produce consensus that
leads to an agreement by individual states to undertake timely necessary control actions, affected downwiDd
states such as those in the Northeast are required as pan of their EPA approved 1994 CAA State Implementation
Plans to submit petitions to EPA seeking EPA's imposition of controls on upwind states. It is difficult to
determine at this time the likely outcome of this process.

Recently, the issue of transported air pollution from the Midwest power plants and their negative impact on
air qUality in the Northeast has become the subject ofconccm bef()le the FERC. The FERC has perfonned a
draft environmental impact statement to assess the environmental impact of developing a generic role by which
electric utilities will be required to provide full non~scriminatory transmission ac:c:ess to all wholesale power
providers. PSE&G and a number of other utilities, environmental groups and regulators have submitted
COmments seeking PERt's mitigation of expected additional power plant emissions resulting from the
implementation of FERC's open access policies. It is too SOOnto determine to what extent FERC will act on the
concerns raised.

Water PoDutiou Control

The Federal Water Pollution Control Act (F\VPCA) authorizes the imposition of technology and water-
qUality based effluent limitations to regulate the discharge of pollutants into the surface waters of the United
States through the issuance of National Pollutant Discharge Elimination System <NPDES) pennits. The New
Jersey Water Pollution Control Act (NJWPCA) authorizes the NJDEP to regulate discharges to surface waters
and ground waters of the State through the New Jersey Pollutant Discharge Elimination System <N1PDES)
pennits. NJDEP also administers the NPDESINJPDES penn.it program. Certain PSE&G facilities are directly
regulated by NJPDES permits issued pursuant to FWPCA and the NJWPCA.

Inaddition, the FWPCA also imposes additional requirements with mpect to the control of toxic discharges
to degraded waterbodics under Section 304(1). Although five PSE&G electric generating stations (Betgcn,
Hudson, Kearny, Linden and Sew~) were originally subject 10 requirements imposed pursuant to Section
304(1), the NIDEP and EPA have proposed delisting these stations from the 304(1) program for the present time.

The fWPCA also authorizes the imposition of less stringent thenna! limits pursuant to a variance procedure
set forth in Section 316(a) aDd the regulation of cooling water intake structures pursuant to Section 316(b).
PSE&G has filed information with the NlDEP in support of Section 316(a) variance reqUC$1S and Section 316(b)
best technology available determinations for several of its electric generating stations which are pending before
the NJDEP presently and may be required to Sl,lbmit information for odlcr stations as a result of the permit
renewal process. With respect to Section 316(b) requirements, the EP A initiated a rulemaking procedlU'e in 1994
to develop regulations implementing this provision. Pursuant to a Consent Decree entered by a Federal District
Court resolving an action to cOmpel che rulemaking broUght by a number of environmental groups including
cenain of those who opposed the 1994 Salem NJPDES permit, EP A "must propose draft regulations OD or before
JuJy 2, 1999 and promulgate final regulations by August 2001. While the content and scope of these ~gulations .
can DOt be predicted at this time, they may have aconside:rable effect on agency review of section 316(b)
determinations pending in 1999 or after. (see discussions on Hudson. Mercer, and Salem NJPDES pennits
below.)
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The FWPCA and the NJWP.CA also authorize the discharge of stonnwater from certain facilities including
steam elec:tri¢ generating stations. In many instances, this· is accomplished through the development of
Stonnwatef Pollution Prevention Plans (SPPP). Similarly, both laws authoriz.e Publicly Owned Treatment Works
(POTW) to issue permits for significant industrial users (SR1) of the treatment facility. Certain of PSE&G's
facilities have permits under the SPPP and SIU programs.

A brief discussion on pending pennit proceedings which have the potential to impose new or more stringent
tenDS or conditions which could require changes to operations or significant expenditureS follows:

Hudson Station's NJPDES permit is in the process of being renewed by the NIDEP. As part of that renewal,
the NJDEP has requested updated information in connectiOD with PSE&G's 316(a) and 316(b) dcmODS1rationS.
in pan, to address issues identified by a consultant hired by NJDEP. The consultant recommended that Hudson
be retrofit to operate with closed cycle cooling to address alleged adverse impacts associated with the thermal
discharge and intake strUcture. PSE&G is in the process of conecting additional data which will be used in the
updated demonstrations. PSE&G anticipates submitting these documents to NJDEP in the first quarter of 1998.
It is impossible to predict the NJDEP's determinations on these demonstrations; however, PSE&G presently
estimates that the cost of retrofitting Hudson to opecate with closed cycle cooling could be in excess of $59
million in 1998 dollars.

NJDEP has advised PSE&G that it is preparing a renewal pennit for Mercer Station and, in coonection with
that renewal, will also be reexamining Mercer's compliance with Section 316(a) and 316(b). This may result in
PSE&G's being required to submit updated 316(a) and 316(b) demonstrations fer NJDEP review. It is impossible
to predict at this time the outcome of such review.

PSE&G is implementing the 1994 NJPDES permit issued for Salem Station which requires, among other
things, water intake screen modifications and wetlands restoration. In addition, PSE&G is seeking pennits and
approvals from various agencies needed to fully implement the special conditions of the permit. No assurances
can be given as to receipt of any such additional permits or approvals. The estimated capital cost of compliance
with the final permit is approximately $100 million. of which PSE&G's share is 42.59% and is included in
PSE&O's 1996-2000 constrUction program. In accordance with the filed Alternative Rate Plan, PSE&O has
requested to have separate mechanisms to ensure continued recovery of costs associated with activities mandated
or approved by Swe or Federal agencies, althoUgh DO assurances can be given as to what action may be taken
by the BPU. PSE&G must apply to renew the Salem permit in March 1999 whicb renewal applicatioo must
provide updated Section 316(a) and 316(b) deJnonstrali~ for the NJDEP's review. (See the discussion above
regarding EPA's Section 316(b) rulemaking,) (See MD&A-Liquidity and Capital Resources-Constroetion,
Investments and Other Capital Requirements Forecast.)

In June, 1995, PSE&G filed an application with the Delaware River Basin Commission (DRBC) seeking a
modification to the beat dissipation area previously established based upon the NJDEP's grant of a Section 316(a)
variance for Salem Station. DRBC issued a modified Docket in September 1995 granting PSE&:O's request.
PSE&:G must reapply to the DRBe in 1999 for a continuation of this heat dissipation area.

PSE&G anticipates that NJDEP will issue a draft renewal permit for Hope Creek Station in 1996 which
will not propose efftuent limitations or other requitements significantly more stringent than those in the existing
pennit. .

CEA Eagle Point. Inc. (Eagle Point). an indirect subsidiary of CEA, is a partner in a partnership which owns
the Eagle Point Cogeneration Facility (EPC). located in West Deptford, New Jeney. EPC is open!ed by an
affiliate of Eagle Point's partner and provides electricity and steam for an adjacent petroleum refinery (owned
and operated by anodler affiliate of Eagle Point's partner) and sells excess electricity to PSE&G. On January IS,
1995. Eagle Point received a Notice of Violation (NOV) from Region U of EPA alleging violatiODS of certain
CAA requirements and limitations related to the air permit at £PC and the adjacent refinery and demanding that
such violations be corrected. Eagle Point, its partner and the opera1Of of the refinery arc contesting the EPA
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CODClusioothat violations have occurred and have met with staff of EPA and NJDEP to diSCUSSissues reJared to
the NOV. Eagle Point cannot predict whether EPA wiD take action with respect to the NOV and, if so, what
action it may rake. Applicable regulations provide EPA with the power to seek to collect criminal aDd civil
penalties for continued violation of the provisions of air pennits.

Control or Hazardous Substaoces

PSE&G Manufactured Gas Plant Remediation Program

For information regarding PSE&G's Manufaetl1red Gas Plant Remediation Program. see Note 12-
Commitments and Contingent Liabilities of Notes.

Other Sites

A preJimiDaJ)' review of posable men::uJy contamination at the Kearny Station concluded that an additional
study and investigations are required. In 1995. PSE&G entered into a Memorandum, of Agreement <MOA) with
NJDEP for the Kearny Generating Station pursuant to which PSE&G will conduct a Remedial Investigation (RI)
of the site. A Remedial Investigation Work Plan (RlWP) has been filed and is currently UDder review by the
NJDEP. Field worlc activities associated with the RI will begin after NIDEP approval of the RIWP.

Hazardous SubstaDces

The Federal Comprehensive Environmental Response, Compensation and Liability Act of 1980 (CERCLA),
as amended by the Superfund AmeudmeDts and Reauthorization Act of 1986 and the Federal Resource
Conservation and Recovery Act of 1976 (RCRA), authorize EPA to issue orders and/or to bring an enforcement
action to compel responsible parties to rake investigative and/or cleanup actions at any site that is detennined M
present an imminent and substantial danger to the public or to the environment because of an actual or threatened
release of one or more hazardous substances. The New Jersey Spill Compensation and Control Act (Spill Act)
provides similar authority to NJDEP. Because of the nature of PSE&G's business, including the production of
electricity, the distribution of gas and, formerly, the manufacture of gas, various t;y.produas and substances are
or were produced or handled which contain constituents classified as hazardous under one or more of the abovelaws.

PSE&G generally provides for the disposal or processing of such substanec:s through licensed independeDt
contractors. However, these statutory provisions impose joint and several liability without regard to fault on all
allegedly responsible parties, including the gcnerators of the hazardous substances for certain investigative and
cleanup costs at sites where these substances were disposed or processed. These statutes also authOrize private
rights of action for recovery of these costs.

PSE&G has been notified with respect to a number of such sites and the cleanup of these potentially
hazardous sites is receiving greater attention from the gOVernment agencies involved. Generally. actions directed
at funding such site investigations and cleanups include suspected or known allcgedly respo8$Ible panics.
PSE&G's past operations suggest thai some remedial action may be required. PSE&G does DOt expect its
expenditures for any such site to have a material effect on its financial position, results of operatioas or net cashflows.

EPA has determined !hat a portion of the Passaic River from a point at its confluence with Hackensack
River to a point six miles u~river (the Site) is a "facility" within the meaning of dlat tenn as defined under
CERCLA. EPA has also detennined that five corporations are persons within the meaning of CERQ.A for
pwposes of liability under CERCLA with respcc:t to remedial actions at the Site. EPA has publicly indicated that
it is continuiog an assessment of available information with respect to the identification of otbet JapODSibJc
parties. One of these corporations has entered into a consent order with EPA pursuant to which it is obligated to
conduct a remedial investigation, buman and ecological risk assessmeDt and feasibility study relating to the Site.
FJeld work activities associated with these actions WCR initiated in the spring of 1995. A report presenting the
results of the remedial investigation and risk assessment is scheduled to be filed in the fall of 1997.
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PSE&G and certain of its predecessors conducted operations at properties along the Passaic River both
within and outside the Site. EPA has not. named PSE&G as a responsible party. PSE&G c:aDDOt predict what, if
any, action EPA or others may take against PSE&:G with respect to the Site or, in such event, what contributiCtl$
PSE&G may be required to make to the costs of these initiatives.

Presently, significaut CERQ.AJSpill Act actiOllS inVolving PSE&G include th~foUowing:

(1) Claim made in 1985 by U. S. Department of the Interior under CERCLA with respect to 1he
PeDIlSylvania Avenue and Fountain Avenue municipal landfills in Brooklyn, New Yark for damages to
natural resources. The U.S. Government alleges damages of approximately $200 million. To PSE&G's
knowledge, there has been DO aeti9J1 on this matter since 1988.

(2) Claim by EPA. Region m, under CERCLA with respect to a site operated by Sea1aDd Ltd. in
Mount Pleasant Township, New castle County, Delaware. PSE&G and other companies have entered into
an Administrative Consent Order (ACO) obligating the signatories thereto to fund a Remedial Investigation
and Feasibility Study (RIIFS). PSE&:G's share of the costs of actions taken at this site have approximaIcd
25% of such costs. In 1991, EPA entered a Record of Decision (ROD) which determined that no furtber
action was required at the site. The Slate of Delaware filed comments objecting to this ROD and hired a
consultant which has recommended lbat additional actions be taken at the site based on its review ofEPA's
files. The State of Delaware required the potentially responsible parties (pRPs) to conduct additional
groundwater analyses during 1994. Based on its review of the monitoring data, in 1995. the Stale of
Delaware proposed to require the PRPs to conduct additional groundwater monitoring for a five year period
and to reimburse it for its past and future oversight costs associated with this site. Delaware bas DOt yet
provided an estimate on its oversight costs.

(3) At the Duane Marine Salvage Corporation SupeIfuDd Site in Perth Amboy, Middlesex County,
New Jersey, PRPs including PSE&G, had completed an EPA-approved smface removal action during 1986
and EPA had required no further response actions. However, NJDEP ordered thai an RIlFS be pert"ormed to
address or disprove an alleged subsurface contamination and, following negotiations with the PRPs,
including PSE&:G, an ACO was executed. The PRPs have submitted an RIJFS and a second revised Draft
Feasibility Study. In 1994, NJDEP selected a remedy for the site, the total cost of which is estimated to be
$1,500,000. Based upon the claims made and activities taken to date, PSE&G anticipates that its obligations
with respect to this site will be de minimis.

(4) Spill Act Directive issued by NJDEP in 1981 to PRPs, including PSE&G, with R.Spect to a site
formerly owned and operated by Borne Chemical Company in Elizabeth, Union County, New Jersey,
ordering certain interim actions directed at both site security and the off-site removal of certain hazardous
substances. Certain PRPs, including PSE&G, signed an ACO with NIDEP to SCCIU'e the site, which bas been
completed. After further negotiations, certiin other PRPs, including PSE&G, signed a furIher ACO
requiring them to perforin a removal action at the site, which was completed in 1992. In 1994, NJDEP
issued a third Directive requiring the performance of an RIIFS. FoUowing negotiations with certain PRPs
including PSE&G, an MOA regarding the conduct of the RIlFS was executed in 1995. Based upon the
claims made and activities taken to date, PSE&G anticipates that its obligations with respect to this site will
be de minimis.

(5) A second Directive pursuant to the Spill Act was issued by NJDEP in 1989 to PRPs, including
PSE&:G, with respect to the PIP Landfill in Jersey City. Hudson County, New Jersey (PlP),. ordering
payment of operating and maintenance costs of approximately 5150,000 and reasserting claims made in an
initial Directive for all past and future costs associated with investigations and remediaQOA of the alleged
contamination. Additionally, in 1990, also pursuant to the Spill Act, NJDEP issued a Multi-Site Directive
concerning four sites, including PIP. With respect to the P1P site, NJDEP reaSserted demands for payment
made in earlier Directives. The NJDEP alleges that it has spent approximately $23 millioo in interim
~medial measures at the PIP site. The NJDEP also alleges that it wiD incur approximately $2 million in
costs to complete a remedial investigation of tbe PlP site. PSE&G has made a good-faith payment of
approximately $21.000 to NJDEP pursuant to the Multi-5ite Directive in accordance with actions talceD by
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certain other PRPs named in these Directives. The NJDEP bas filed a cost recovery adioo in Superior Court
against cenain of me other PRPs named in the Directives. Based upon the claims made and activities taken
to date, PSE&G anticipates that its obligations with respect to this site will be de minimis.

(6) Claim by EPA, Region m, under CERa.A with respect to a Superfund Site in Philadelphia,
Permsylvania, owned and fonnerlyoperated by Metal Bank, IDe., as a noo-ferrous scrap reclamation facility.
PSE&G, together with several other utilities, is alleged to be liableeitber to conduct an RJIFS and undertake
the necessary cleanup, if any, or to reimburse EPA for the cost of perfonDmg these functions. III 1991 these
utilities, i.DcludiDg PSE&G, entered into an AGO with the EPA to perform an RIIFS. Docket No. m-91-
34-DC. The RIIFS was completed and die RIIFS Report was submitted to EPA in October 1994. The RJIFS
Repon proposes various remedial alternatives for considetation by EPA in its selection of a J'mlCdY for the
site. In July 1995, the EPA issued its Proposed Remedial Action Plan (PRAP) for the site. The PRAP details
the EPA's intention to select a remedy that will COSI between $17 and $30 million. It is anticipared that
EP A will assert a claim against PSE&G and the other utility companies, and perhaps others as well, for the
performance or funding of the selected remedy. PSE&G's shate of the cOSts of the proposed remedy is
between $4 and $8 million or approximately 26% of the total.

(7) The K10ctner Road site is located in HamiltOD Township, Mercer County. New Jeney and
occupies approximately two acres on the Trenton Switching Station property. In May 1995, the NJDEP
formally notified PSE&G that the KJockner Road site is an open case and that absent voluntary action by
PSE&G, the NJDEP would prioritize the site and thercafler take appropriate enforcement action. As a RSu1t
of dris notice, PSE&G is in the process of filing an application for a MOA. PreliminaJy investigations
indicate the pote:Dtial presence of soil and groundwa1Cr contamination at the site. PSE&O's preliminary
estimate is that an environmental characterization of !he site wiD cost approximately $800,000. The cost of
any remediation of potential site contamination is DOl presently estimable.

(8) In U.S. v. COMO Realty Co., et aI., Civil Action No. 89-4246 (NHP) (RJH), pcndiDg in the United
States District Coon for the District of New Jersey, PSE&G and over 60 other entities were joined in
Janwuy 1995 as additional third.pany defendants. Third-party plaintiffs, an association of 44 entities, are
essentially seeking contribution and/or indemnification for the expenses they have incurred and will incur
as a result of having settled the direct claims of the NJDEP and EPA related to the investigation and
remediation of Sharkey's Landfill, located inParsippany-Troy Hills, Morris County, New Jersey. The claims
are all alleged to be broUght pursuant to CERCLA and PSE&G is alleged to have arranged for the disposal
of industrial wastes at Sharkey's Landfill. The claims with respect to this matter are presently the Subject of
an alternative dispute resolution proceeding. Based upon the claims made and activities to date, PSE&G
estimates that its obligations for this site will be de minimis.

(9) In 1991, the NJDEP issued Directive and Notice to Insurers Number Two (Directive Two) to 24
Insurers and 52 Respondents, inclUding PSE&O in connection with an investigation and remediation of the
Global Landfill Site in Old Bridge Township, Middlesex County, New Jersey (Global Site). Directive Two
seeks recovery of pasl and anticipated future NJDEP response costs ($37.4 million).PSE&G's alleged
liability is based on assertions that it generated asbestos-containing materials which were disposed of at the
Global Site. In 1991. PSE&:G entered into an agreement with the NJDEP and 29 other Directive Two
Respondents effecting a panial settlement of the foregoing costs subject to a subsequent reallocation based
upon the panics' funher development of infonnation concerning their respective proportionate waste
contributions to the OlobaI Site. Negotiations are ongoing regarding resolution of the baJancc of the
response costs sought pursuant to Directive Two. In 1993. the NJDEP and various participating PRPs,
including PSE&G, executed a Consent Decree whereby the participating PRPs agreed to perform the
xemedial design and remedial action for the operable unit one remedy as specified in a 1991 ROD
(approximate total cost $30 million). The Consent Decree was executed and entered by the United States
District Court for the District of New JerKy in 1993. Subject to a subsequent reallocat:ioo, the various
parties to the Consent Decree have agreed that PSE&G's contribution under the Conscot Decree settlement
will be $300.000 (approximately 1% of the total cost).

(10) In 1991, the New Jersey Dcpanment of Law and Public Safety, Division of Law. issued Directive
and Notice To Insurers Number One <Directive One) 10 50 Insurer:s and 20 Respondents, includiDgPSE&G,

28

849900285

TIERRA-B-001874



seeldng from the RespoDdents payment of $5.5 million of NJDEP's anticipated casu of Jmledjal action and
of administrative ovcrsigbt at the Combe Fill South SanitaJy Landfill in WasbingtoD and Chester Townships,
Manis County, New Jersey (Combe Site). The $S.5 million represents the NJDEP's 10% share of such
aDticipated cosu pursuant to a oooperarive agreement with the United States regarding the selected remedial
action. Therefore. total site remediation cosu approximate $50 million. FII11her, the Directive One
Respondents are directed to pe:rfonn the operation and maintenance of the remedial action including all
remedial facilities on the Combe Site. PSE&G's alleged liability is based On the assertion that PSE&G-
generated waste oil and water, containing hazardous substances., was transponed to the Combe Site and
applied to Combe Site roads for dust control. Based upon the claims made and PSE&G's investigation and
response to same. PSE&G anticipates that its obligations, if any, with respect to this site will be de minimis.

(11) In United StaleS of America v. Superior Tube Company. et al .• Docket No. 89-7421 in the U.S.
District Court for the Eastern District of Pennsylvania, PSE&G was served in 1990 with a Third-Party
Complaint. Pursuant to CERCLA, the United States filed suit against Superior Tube Company (Superior)
and othm seeking recovery of past and future cosu inCWTed or to be incmred in the cleanup of the Moyer
Landfill located in Collegeville, PennsylVania. Superior filed a Third-Party Complaint naming
approximately 150 third-pany defendants, including PSE&G. Superior alleges that PSE&G genen.ted,
traDSported. arranged for the disposal of andlor caused to be deposited certain hazardous substances at the
Moyer Landtill. On the basis of those allegations, Superior seeks contribution and/or indemnification from
the third-pany defendants, including PSE&G. on the United States' action against it. PSE&G has
participated in negotiations concerning resolution of the United States' and Superior Tube's claims.
Pursuant to settlement negotiations amongst eenain direct defendants, certain third party defendants and the
plaintiffs, the defending parties participating in said negotiations are currently punujng the possibility of
reSQIving all potential liability concerning the above referenced matter (excluding any potential liability
associated with a future claim, if any. for natural resource damages) on behalf of certain de minimis
defending parties, including PSE&G. Based upon the claims made and the above referenced negotiations,
PSE&G anticipates that its obligations with respect to this site will be de minimis.

(12) Spill Act Multi-Site Directive (Directive) issued by the NJDEP ·to PRPs, including PSE&G.
listing four separate sites, including the former bulking and transfer facility caned the Marvin Jonas Transfer
Station (Sewell Site) in Deptford Township. Gloucester County, New Jersey. With regard to the Sewell Site,
this DiIective ordered approximately 350 PRPs, including PSE&G. to enter into an ACO with NJDEP.
requiring them to remediate the Sewell Site. Ccnain PRPs, including PSE&G, have completed the interim
actions directed at both site secwity and off-site disposal of containers. trailers and contaminated surface
soils. PRPs. including PSE&G, arc currently fulfilling the terms of a MOA entered into with NJDEP in 1993
to condnct an RIIFS and, if necessary, take remedial action. Based upon the claims made and activities taken
to date, PSE&G anticipates that its obligations with respect to this site will be de minimis.

(13) In Transteeh Industries. Inc. et al v. A&Z Septic Oean et aI.• Docket No. 2-90-2578(HAA). filed
on October 5, 1992. in the U.s. District Court for the Disuiet of -New Jersey. PSE&G has been named a
defendant in a Complaint which has been filed pursuant to CERCLA, against severa) hundred parties
seeking :recovery of past and future response costs incurred or to be incurred in the investigation and/or
remediation of the Kin-Buc Landfill.1ocared in Edison Township, Middlesex County. New Jersey. Plaintiffs
allege that all named defendants. including PSE&G. are PRPs as generators and/or transpOJ'terS of various
hazardous substances ultimately deposited at the Kin-Sue Landfill. Based upon the claims made and
activities taken to date. PSE&G anticipates that its obligations with respect to Ibis site wiD be de minimis.

(l4) In 1993, PSE&G acknoWledged service of Plaintiffs Summons and Complaint in a matter entitled
The Fishbein Family Partnership v. PPG Industries, Inc. and Public Service Electric and Gas Company.
Pursuant to CERO..A, the Spill Act and various common law theories of liability. the Plaintiff filed an
acbOD seeking declaratory relief regarding responsibility for and recovery of damages and response costs
incum:d and/or to be ~ as a result of the release or threatened release of hazardous substances at
property Jocated in JCISeY City, HudsoD County. New Jersey. Plaintiff named PPG Indusrries, Inc. (PPG)
and PSE&G as defendants in the above-referenced action. The Plaintiff alleges that defendants are liable
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for the damages and relief $Ought based on cbeir past conduct of industrial operatiOllS at the si~. The
industrial operatiOllS Jefereuced in Plaintiff's Comp1aiDt include chromium ore processing opcratioos (PPG
and its predecessors) and coal gasification operations (psE&G and its predecessors). PSE&G filed its
response to the Plaintiff's CompIaiDt including CtOSS-Claims for indemnity and contribution against ~
defendant PPG. PSE&G also filed a Third Pany Complaint agaillst um Utilities, IDe. (UGI) seeking
indemnification and CODtribution as to any liability imposed upon PSE&G auributab1e to UOl's past CODduct
of industrial operations on a portion of the sUe. In March 1995, PSE&G filed an Amended Third Party
Complaint extending the lime period of PSE&G's allegaliOllS conctming UGrs past conduct of industrial
operatioos at the site. In May 1995, an Administrative Stay of this mauer was entered pendiDg either an
agreement between the NJDEP and PPG as to a cleanup plan for the site or a detennination of certain cross--
motions for summary judgement filed by Plaintiff and PPG. Based upon the claims made and activities taken
to date. PSE&:O's potential1iability in this matter, if any, is not CWl'eotly estimable.

Other PoteDtial Liability
In addition to the sites individually listed above, PSE&G has received 14 claims and/or inquiries coocerniDg

prospective enforcement actions by the EPA and/or NJDEP. Such claiJnsflDqUiries relate to alleged
properties/sites where it has been alleged that an imminent and substantial danger to the public or to the
environment exists as a result of an actual or threatened release of one or more ha%.ardous substances. PSE&G's
investigation and initial response conceming each such claim and/or inquiry suggestS that PSE&G's potential
liability, if any, is de minimis.
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COIISOIidated Fmandal Statistics (A)

Selected lDoome InfOlIlJllion
Operatiug ReVClllleS
E1CClrie .
Gas •••••••.•••...•••• : .•.•••.••.•.••••••••••••.•.•.••
NOIWtility AeUvities .

Total Operating R.nauzcs .

Netlm:ome .

EamiDgs per avenge sIwE of CommoI1 SIOcl:. •.••••••••••••
DivideDds Paid per Shale , .
Payout Ratio .' .
Rate ofRcwm <III Average Common Equity (B) ..
Ratio of Earnings to Fixed ~ ..
Book Value per CoQunou. Share (C) .
Gross Utility P1ll11t .
AccumuJatcd Depm:iaticm and AmoIti%ation of Utility PIw ..

Total A$sets _ .

Coasolidatcd CapiWizalioa Common Stock _ .
RetaiDed EamiJlgs .
Commaa Equity .
LoDg-Term Debt .
Prefared Stock. without M.llIIdatory Redcmptian ..•.••.••...
PR:fcned Stock with Mandaloty Rccicm.ptiOll •••••••....•...
MOIItbIy 1Dcome Preferred Securities. . .

Total CapitahzatioD .

ENTERPRISE

1995 1991

$ 4.020.842 $ 3.739.713 S 3.696.114 S 3.407.830 S 3.519.806
1.686.403 1.778.528 1.594,341 1.586.181 1.307.849

456.908 404,202 418,135 362,181 2~.766
S 6.164.153 S 5.922.443 S 5.708.590 S S,356,192 S 5,,111,421
$ 662.323 S 679.033 $ 600,933 $ 504.117 S 543.035
S 2.71 S 2.78 S 2.50 $ 2.17 $ 2.43$ 2.16 S 2.16 $ 2.16 $ 2.16 $ 2.13

IlO'I> 78'1> 86'1> 100'1> 88%
12.31'1> 12.94'1> 11.91'1> lo.6K 12.24'.l
2.77 2.76 2.59 2.30 2.54$ 22.25 $ 21.70 $ 21.07 $ 20.32 S 20.04$16,925.280 $16.566.058 $15.861.484 $15.081.907 $14.426.560

$ 5.737.849 S 5.467.813 $ 5.057.104 S 4.610.595 $ 4.243.979
$17.171.439 $16.717.440 $16,329.656 SI4.m.732 $14.804.354
S 3.801.157 $ 3.801.157 S 3.772,662 $ 3.499.J83 S 3.262.138

1.643.785 1.510.010 1.361.018 1.282.931 1.282.029
5.444.942 5,311.161 5.133.680 4.782.114 4.544.161
5.189.191 5.180,657 5.256,321 4.m.579 5.12&.373

324.994 384,994 429.994' 429.994 429.994
lSO.000 150,000 150.000 75.000
210.000 lSO.ooo

$11,319.727 $11.176,818 $10.969.995 $10.264.687 $ I0.1 02.S34

(A) See Managem<:nt's Discussion and Analysis of Financial Condition and Results of Operations and NOle$ to
Consolidated Financial Statements.

(B) Net Income for a twelve-month period divided by the thirteen-month average of Common Equity.
(C) Total CommOll Equity divided by end-of-period Common Shares outstanding.
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Operating Statistics

E1ecuie
R.cvmucs &om SIles of Elearicity:

Residelllial .
CoIlllllCl'Cial .
JDdusajal .
Public S_ L.iptiIlg .

Tolal Re"ClllleS &om Sales to CusIoaIa$ ••••••••••••.
1Dlcrdepartment .
Ncm-R.eqaiRd Euergy IIId Capacity Reve1l..-.(.) .•..••.••.
woc.le581e &ergy aDd Capadty ReveDu.es.(b) •••••••••••••

ToW Re1ICIIUCS from SaIcs of E1ecIricity .
Odacr Elcaric Revenues .

Tou] Open!iDi RA:w:Daes .

SDes of Elec1ricity-mcpwMlbours:
Res~ •··•·••·•· .. •·••••
O:lmmercial .
JnduslriaI .
Public s_ UgbtiDg .

Total s.Jes 10 CuslOmen; .
~ .
NOD-Requind Energy s.les.(a) ...•.•...•.........•.....
Wholesale EoatY s.Ics.(b) " .

Total Sales of ~ • - - .

Gas
Revenues fJom Saln of Gas:

ResideDtial .
~ .
Industrial .
Stteet Lighlillg .. ; .

Total ReVCllDe5 fnlm Salc$ 10 Cllstomen .•••......•••
Illu:rdeputmelltlll .

Total Revawe:s from Sales of Gas .
TrusportaliOll Savioe Revecwes .
Olher Gu R.evawe:s .

ToW 0peratiDg Rc:ve:nlIes .

s.les of Gu--kilotberms:
Resic1eOliill .
Commc:n:U1 .
Illdusuial .
SlRCt LiJhliD& - .

TObI s.Ieuo Costomen . - .
1Dtcrdc:panm£DI .

Tolal S~ of Gas .
TJallSPDrUliOD Service .

Total Gas Sold IIId Tnnsponed .

PSE&G
1m 1994 U93 1m .

~ tJl DaIIlIrs wilen appIic:abIe) .".
51,274,712 51.187.()99 51,175.875 51,037.099 51.116$9

1.853,855 1.734.894 1,678,011 1,554,.9S6 l,S75,547
704.861 686.065 710.206 683,750 728,411

54,730 52,353 51,019 47,719 46,400

3,888,158 3~,411 3.615,l11 3,323,534 3.4(;1.057
1,862 1,710 1.737 1,544 1$9

37,179 35,223 48.625 51,313 19.763
19,446 7,481

3.946.645 3.704.825 3.665,473 3,376,391 3,488,419
74.197 34.888 30,641 31,439 31.317

54,020.842 53.739.713 53.696.114 53.407,830 $3,S19,806

10.885,479 10$4,134 10,631,402 9.816,046 10.50S.547
18.761,863 18.,466.863 18,096.312 17.454.352 17,S96.,S69
9.026.838 9.109.998 9,203,839 9,298.,741 !M06.109

339,164 334,726 329,828 325,545 32O.1lOO

39.013.344 38.sos.721 38,261,381 36,894,684 37.829.125
20,095 17,755 18,514 19,012 19,719

1.047.996 1.no.I70 2,245.884 2,116,049 1.858,S9O
201.610 139,235

40.283.045 39.982.881 40,525,779 39.029,745 39.707.434

5 823.302 S 889,541 $ 780.195 $ 809,5S9 S 699,696
501,102 510,829 460,340 481,960 426,110
'n4937 312,405 299.762 243,527 138,394

468 491 467 468 468

1.599.809 1.713,266 1.540.764 1,S35,S14 1,264,.E68
2,636 3,976 3,0'78 2,S72 2,689

l.602,445 1.717,242 1,543.842 1,538.086 1,267.357
54.427 35.057 37.081 34,739 27.036
29,531 26,229 13.418 13356 13.456

51.686,403 51.778,528 51,594.341 51,586.18J 51.307,849

1.258.181 1337,267 1,280.128 1,26S,270 1.1ilO,887
971,243 945,950 943.054 939.()2J 893,069
942.846 912,689 876.421 739,5/)8 399,385

670 668 666 668 666

3.172.940 3.196,574 3.100,269 2.944.<167 2,434.007
6.139 9316 7,S09 59/>7 6,174

3,179,079 3,20S,l!9O :3.10'7.778 2.9S0,434 2.440.181
682,693 S44,539 557,403 543.097 381.497

3,861.772 3,750,429 3.665,181 3.493,531 2.821,671

<a) Noo-Required-The sale of excess generation both energy and capacity to other power producers.

(b) WboJesale-Consists of sales for resale to municipalities and to an out of state electric cooperative under
negotiated contracts. Prior to 1994, these sales for resale were treated as industrial sales.
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EDm
EOHl, a wholly owned, direct sUbsidiary of Enterprise, is incorporated under the laws of New Jersey and is

the parent company of EDC, CEA, PSRC, EGDC, Capital and Funding. EDID's principal executive offices are
located at One Riverfront Plaza, Newark, New Jersey 07102. EDHI's focus is on investment in the independent
energy market For a discussion of the impact on EnHl of Enterprise's agreement with the BPU regarding
utility/nonutility activities, see Regulation. •

EDC

On December 6, 1995, Enterprise announced that EDIn is pursuing the divestiture of EDC. Enterprise
anticipates that, subject to satisf5'jng certain conditions, EDHI will divest EDC during 1996, but no formal plan
of divestiture has been approved. The decision stems from Enterprise's belief that EDC is not fully recognized
in the value of Enterprise's Common Stock and that, with the advent of the energy futures market, it is DOt
necessary for Enterprise to own large volumes of oil and gas.

EDC, a New Jersey corporation, has its principal executive offices at 1000 Louisiana Street, Suite 2900,
Houston, Texas 77002. EDC is an oil and gas exploration and production and marketing company with principal
operations both onshore and offshore in the southern United States and a growing international production base.
EDC will continue to pursue a program to grow its reserve base through a combination of strategic acquisitions,
high potential exploration activities and exploitation of its acquired properties and new discOVeries. EDC's
worldwide 1995 production totaled 99 BCFE. Year-end 1995 proved reserves were 630 billion cubic feet of gas
and 48 million barrels of oil, an increase of 6% and a decrease of ]%, respectively, compared to 1994. As of
Deocmber 31, 1995 and 1994, EDC's consolidated assets aggregated $756 million and 5729 million,
respectively. £DC has opetations encompassing about 5.6 million DCt acres in 13 states, offshore in the Gulf of
Mexico and both onshore and offshore in the United Kingdom, Argentina, Senegal, Ireland, Tunisia and China.
Ene is exempt from direct regulation by the BPU and FERC except that certain FERC approval is required to
transpon its gas interstate from its discovery fields. (See Note I-SUmmary of Significant Accounting Policiesof Notes.)

CEA

CEA, a New Jersey COIpOration, has its principal executive offices at 1200 East Ridgewood Avenue,
Ridgewood, New Jersey 07450. CEA invests and participates in the development and operation of COgeneration,
1hennaJ and power production facilities, which include domestic QFs, two foreign EWGs and one foreign utility
company. CEA is expected to be the primary vehicle for EDID's business growth for the foreseeable future,
with emphasis on international projects. CEA's two direct subsidiaries, CEA New Jersey, Inc. (CEA New Jersey)
and CEA USA, Inc. (CEA USA), hold certain of its invesnnents. CEA New Jersey's subsidiaries invest in
projects in New Jersey selling power to PSE&G. CEA USA's subsidiaries invest in projects selling power to

other domestic and foreign entities. CEA and/or its subsidiaries and affiliates have investments in 22
commercially operating cogeneration or independent power projects, one anthracite coal mine and one project:
under CODScruction. CEA continuously evaluates the status of project development and construction in light of
the realities of timely completion and the costs incurred.

CEA's investments in QF projects have been undertaken with other panicipants because CEA, -together with
any other utility affiliate, may not own more than 50% of a QF under applicable law subsequent to the in-service
date. Projects involving EWGs are not restricted to a 50% investment limitation. CEA's projects are diversified
internationally and technologically and are generally financed through Don-recourse debt. CEA is an investor in
these projects and the electricity prodUced by the facilities is not part of PSE&G's installed capacity. However,
some of such power is being purchased by PSE&G pursuant to long-tenn COntracts with the applicable projects.

As of December 31, ]995 and 1994, CEA's consolidated assets aggregated $271 million and 5232 million,
respectively. (See Note 7-Long-Term Investments of Notes.)
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PSRC
PSRC, a New Jersey cmPorarlon, bas its principal exeCutive offices at One Rivettront Plaza, Newark, New

Jersey 07102. PSRC makes primarily passive investments in assets that can provide funds for future growth as
well as provide incremental earnings for Enterprise. InvesbDeDts have been made in leveraged and direct
financing leases, project financings, venture capiuJ funds, levengcd buyout funds, real estate limited plUtDClShips
and securities. The maturities of the portfolio's investments are also fably diverse, with some having terms
exceeding 30 years. PSRC's leveraged lease investments include a wide range of asset sectors. Some of the
transactions in which PSRC and its subsidiaries participate involve other equity investors. PSRC plans to limit
new investments to existing commitments and investments related to the energy business.

PSRC bas a gas D18Iketing subsidiaIy which markets natUral gas and associated services on an umegulated
basis to commercial and industrial gas consumers nationwide.

PSRC is a limited parlJleT in various partnerships and is committed to make investments from time to time,
upon the request of the respective general partners. On December 31, 1995, S5g million remained as PSRC's
unfunded commitment subject to caD. & of year-end 1995 and 1994, PSRC's long-term investments aggregated
$1.4 and $1.3 billion, respectively.

EGDe
EODC, a New Jersey corporation having its principal executive offices at One Riverfront Plaza. Newark.

New Jersey 07102, is a nonresidential real estate development and investment business. EGDC bas investments
in ten commercial real estate properties (two of which are developed) in several states. EGDe's strategy is te
preserve and build the value of its assets to allow for the controUed disposition of its properties as the real estate
market improves. As of December 31, 1995 and 1994, EGOC's colLSolidated assets aggregated $116 million and
$189 million. respectively.

Capita)

Capital, a New Jersey corporation. has its principal executive offices at 80 Park Plaza, NewlJk, New Jersey
01101. Capital serves as a financing vehicle for EDHI's businesses, borrowing on their behalf on the basis of a
minimum net worth maintenance agreement with EnteJPrise. That agreement provides, among other things, that
EnteIprise (i) maintain its ownership, directly or indirectly, of all outstanding common stock of Capital, (ii) cause
Capital to have at all times a positive tangtble net wOJth of at least $100,000 and (ill) make sufficient
coDbibutiODSof liquid assets to Capital in order to permit it to pay its debt obligations. In 1993, Enterprise agreed
with the :BPU to make a good-faith effort to eliminate such Enterprise support within six to ten years.
IntereOmpally borrowing rates are established based upon Capital's cost of funds. Effective January 31, 1995,
CapiuJ win not have more than $650 million of debt outstanding at any time. Capital's assets consist principally
of demand notes ofEDC, CEA and PSRC. As of December 31, 1995 and 1994, Capital had outstanding $477.5 .
million and $632 million, respectively, of its long-tenn debt. For additional information. see Construction and
Capital Requiremenrs-Fmancing Activities and MD&A-Liquidity and Capital Resourees-EDHI.

FuncIiDg
Funding, a New Jersey COIpOration, bas its principal executive offices at 80 Park Plaza, Newark, New Jersey

07101. Funding serves as a financing vehicle for EDln's businesses (excluding £ODe), borrowing on their
behalf, as weD as investing their shOl1-tenn funds. Short-term investments are made only if the funds cannot be
employed in intercompany loans. Intercompany borrowing rates are established based upon Funding's cost of
funds. Funding is providing both long and short-tenn capital for the nonutility businesses other than EGOC on
the basis of an unconditional guaranty from EDHI, but without direct support from Enterprise. As of December
31.1995 and 1994, Funding's assets consisted principally of demand notes ofEDC, CEA and PSRC, all of which
are pledged to Funding's lenders and which aggregated $492 million and S334 million, respectively. For
additional infonnation., see MD&A-Liquidity and Capital Resources-EDHI.
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Item 2. Properties

PSE&:G

The statements under this Item as to ownership of properties are made without regard to leases, tax and
assessment liens, judgments, easements, rights of way. COII1racts, reservations, exceptions.; CODditions. immatcriaI
liens and encumbrances and other outstanding rights affecting such propcni.es, nODe of which is considered to be
significant in the operations of PSE&G, except that PSE&Q's Fmt and Refunding Mortgage (Mortgage).
securing the bonds issued thereunder. constitutes a direct first mortgage lien on substantially all of such property.

PSE&G maintains insurance coverage against loss or damage to its principal plants and propeJties, subject
to cenain exceptions, to the extent such propeny is usually insured and insurance is available at a reasoaable
cost. For a discussion of nuclear insurance, see Note 12--eommitments and Contingent Liabilities of Notes to
Consolidated Financial Statements.

The electric lines and gas maiDs of PSE&G are 10ClIledover or under public higbways, streets, alleys or
lands. except where they are located over or Wlder property owned by PSE&G or occupied by it UDder easements
or other rights. These easements and rights are deemed by PSE&G to be adequate for the purposes for which
they are being used. Generally, where payments are minor in amount. no examinations of IlDderlying tides as to
the rights of way tor transmission or distribution lines or mains have been made.
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Electric Properties
As of December 31, 1995. PSE&O's share of installed generating capacity was 10,400 MW, as shown in

the following table: ...... Net
MepwaU PriIIdpll Beat ~ ~::=~ Fuel Used RMe (toe anrIa)

180 Oil 17,742 30 1.9
382 Coal 9.380 2,650 79.2
983 Coal 11,,351 1,861 21.6
292 Oil 16.221 46 1.8
388 Coal 9,635 2,643 77.8
415 Oil 18,007 117 3.2
642 Coal 10,279 2,087 37.1
453 Gas 13,808 360 9.1

3,735 10.343 9,794 29.9

Fossil
BmUngton,Burlington, NJ .•••....•.•..•...•..•.....
Conemaugh, New Florence. PA-22.50%(b)(c) ..•.....
Hodson, Jersey City, NJ •.•..•..•.•.•..•......•..•.•
Kearny, Kearny, NJ .
Keystone. Shelocta. PA-22.84%(b)(c) ..•............
Linden, Linden, NJ .
Mercer, Hamilton. NJ •.•.••.•....•.....•...••...•••
Sewaren, Woodbridge Twp .• NJ •............•.......

Total Fossil •.......•.........................
Nuckar (Capacity factor calculated in accordance with

industries maximum dependable capability standards)
Hope Creek, Lower Alloways Creek, NJ 95%(bXc) .•...
Peach Bottom. Peach Bottom, PA--42.49%(b) .
Salem, Lower Alloways Creek, NJ 42.59%(b) .

Total Nuclear(b)(c) •..•........................

Combined Cycle
Bergen. Ridgefield. NJ .
Bmlington, Bmlington, NJ ..

Total Combined Cycle .................•.......

Combustion Tllrbine
Bayonne.. Bayonne. NJ ...•..•..•...................
8erEen. Ridgefield, NJ .
Bmlington, Bmlington, NJ .
Edison. Edison Township, NJ ••••...................
Essex, Newark. NJ .
Hudson, Jersey City. Nl .......•....................
Kearny, Kearny, NJ ............................•...
Linden, Linden, Nl .............•..................
Mercer, Hamilton, NJ .
National Park, National Park, NJ ......••..•......•...
Salem. Lower Alloways Creek. NJ 42.59%(b) .
Sewaren, Woodbridge Township, NJ ..•..•...........

Total Combustion Turbine ......•...............

Di~sel
Conemaugh, New Florence. PA-22.50%(b) .
Keystone, Shelocta, PA-22.84%(b) ...........••••..

Total Diesel •.•......•..•..........••.........
Pumped Storage
Yards Creek. Blairstown, NJ-5O%(bXc) .......•..••.

Total PSE&O ......•....................•.....

979
930
942

2,851

Nuclear
Nuclear
Nuclear

10,801
10,809
11.088
10,843

8,034
9,255
8,340

35,297
111.665

18,937
16,532
13,270
68.666
18,352
12.635
72.912

. 0
25.189
45,613
13,761

6,694 78.9
6,976 93.3
1,923 23.4

15,593 62.9

1,533 26.9
513 23.S

2,046 26.5

0.4 0.1
0.8 0.1
7.1 0.2
8.5 0.2

279.1 5.2
0.6
1.7 0.4

135.0 3.7
0.4
0.0
0.3 0.1
0.8

434.7 10.4

10,101 21 0.1
10,448 5.S. 3.1

10.354 7.6 1.7

227 13.3

10,531 28, I 02(e) 30.8= =
(a) Net generation divided by the product of weighted average generating capacity times total boon.
(b) PSE&G's share of jointly owned facility.
(c) Excludes energy for pumping and synchronous condensers.
(d) Excludes 664 MW of nonutility generation and 200 MW of capacity sales to General Public Utilities

Corporation.
(e) l:Jtcludes 5,136 MW of DODutilitygeneration.

650 Gas
240 Gas--
890

42 Oil
21 Oil

389 Gas
504 Gas
617 Gas
129 Oil
504 Oil
223 Oil
129 Oil
21 Oil
16 Oil

129 Oil--2,724

3 Oil
2 Oil
5

195
IO.4OO(d)===
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For information regarding construction see MD&A--construetion and Capital Expenditures.

In addition to the generating facilities in New Jersey and Pennsylvania as indicated in the table above, as of
December 31, 1995, PSE&G owned 41 switching stations with an aggregate installed capacity of 31,591,000
kilovolt-amperes, and 222 substations with an aggregate installed capacity of 7,313,000 kilovolt-amperes. In
addition. 6 substations having an aggreg81e installed capacity of 139,2S() kilovolt-~ were operated on
leased property. All of these facilities are located in New Jersey.

As of December 31, 1995, PSE&G's transmission and distribution system included 151,449 cilcuit miles,
of which 36,007 miles were underground, and 789,106 poles, of which 534,106 poles were joindy owned.
Approximately 99% of this property is 10C81cdin New Jersey.

In ad<tition, as of December 31, 1995, PSE&G owned 4 electric distribution headquancrs and five
sobheadquaners in four operating divisions alliocatcd in New Jersey.

Gas Properties

As of December 31,1995, the daily gas capacity ofPSE&G's l00%-owned peaking facilities (the maximum
daily gas delivery available during the three peak winter months) consisted of liquid petroleum air gas (LPG)
and liquefied natural gas (LNG) and aggregated 2,973,000 thenns (approximately 297,300 Mcf. on an equivalent

. basis of 1,000 Btulcubic foar) as shown in the foUowing table:

Plaat

Burlington LNG .
CamdcnLPG .
Central LPG •••.••..••••...•....••..•..••
Harrison LPG .......•....•.•..•••........

Total .•••••...•..•..•.•.••..•...

Loc:atioD-Burlington, N.J.
Camden,NJ.
Edison Twp., N J.
Harrison, N J.

Daily Capacity
<Tbenas)

773,000
280,000
960.000
960.000

2,973,000

As of December 31. 1995, PSE&G owned and operated approximately 15,467 miles of gas mains, owned
12 gas distribution headquaners and one sUbheadquaners and leased one other subbeadquaners all in two
openting regions located in'New Jersey and owned ODe meter shop in New Jersey serving all such areas. In
addiOOD, PSE&G operated 61 natural gas metering or regulating swioos. all loc81ed in New Jersey, of which 28
were located on land owned by CuStomers or natural gas pipeline companies supplying PSE&G with Datural gas
and were openued under lease, easement or other similar arrangement. In some instances, ponions of the
metering and regulating facilities were owned by the pipeline companies.

Office Buildiugs and Facilities

PSE&G leases substantially all of a 26-story office tower for its corporateheadqUllJtCrS at 80 Park Plaza,
Newark, New Jersey, together with an adjoining three-stoIy building. PSE&G also leases Olher office space at
various locations throughout New Jersey for district offices and offices for various corporate groups and services.
PSE&G also owns various other sites for training, testing, parlting, records storage, research. repair and
maintenance, warehouse facilities and for other purposes related to its business.

EDffi owns no real property. EDHI leases its corporaJe headquaners at One Riverfront Plaza, Newuk, New
Jersey. For a brief general description of the properties of the subsidiaries of EDH!, see Item I.BDsiness-EDHI.
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Item 3. Legal Proceedings .
In October 1995, Enterprise received a letter from a representative of a pmponed shareholder dem.andU1g

that it commence legal action against certain of its officers and diIectors with regard to nuclear operations and
the current shutdown of the Salem generating station. In January, 1996, Enterprise and each of its directors
except Forrest J. Remick were served with a civil complaint in a shareholder derivative action by such pwported
shareholder on behalf of Enterprise shareholders (Public Service EnteIprise Group Incozporated by G.E.
Stricklin, derivatively vs. E. James Ferland, et al., Docket No. LI068395. Superior Court of New Jersey, Law
Division. Camden County :filedDecember 27, 1995). The complaint seeks removal of certain executive officers
of PSE&G and Entetprise, certain changes in the composition of Enterprise's Board of Directors, recovery of
damages and certain other relief for alleged losses purportedly arising out of PSE&G's operation of the Salem
and Hope Creek generating stations. 1be Board of Directors has commenced an investigation of the matters
raised in the October demand letter, and that investigation bas not yet been completed. Following conclusion of
the investigation, me Board will meet to determine what action, if any. shOUld be taken with respect to the
complaint filed in the shareholder derivative action.

In addition, see tbe following, at the pages indicated:
(1) Page 3. Proceedings before FERC relating to competition and electric wholesale power markets.

(InquiIy Concerning the Pricing Policy for Transmission Services Provided by Utilities Under the Federal
Power Act. Docket No. RM93-19.) .

(2) Page 7. Proceedings before the BPU relating to PSE&G's second largest customer, filed January 6,
1995. in Docket No. ER9~IOOO5.

(3) Page 24. Requests filed in 1974 and later supplemented, to EPA and NJDEP to establish tbcnnal
discharges and intake structures for PSE&G's electric generating stations (Sewaren Generating Station, NJ
0000680; Hudson Generating Station. NJ 0000647; Kearny Generating Station, NJ' 0000655; Salem
Generating Station. NJ 0005622; Linden Gencnlting Station, N.J0000663).

(4) Page 25. Notice of Violation issued by EPA ~"3inst Eagle Point Cogeneration Partnership
regarding alleged violations of air pennit.

(5) Pages 27 through 30, Various administrative actions, claims, litigation and requests for information
by federal and/or state agencies, andlor private parties, under CERCLA, RCRA. and state environmental
laws to compel PRPs, which may include PSE&G, to provide information with respect to transportation
and disposal of hazardous .substances and wastes, andlor to undertake or contribute to the costs of
investigative andlor cleanup actions at various locations because of actual or threatened releases of one or
more potentially hazardous substances andlor wastes.

(6) Page 73. Proceedings before the BPU relating to New Jersey Partners in Power Plan filed
January 16. 1996, in Docket No. E096OIOO28.

(7). Page 75. Proceedings before the BPU relating to PSE&G's LGAC, filed October 2, 1995, in
~ketNo.GR9S104S~

(8) Page 75. Proceedings before the BPU relating to recovery of replacement power costs in
connection with the Salem 1 shutdown; May 5, 1995, Docket No. ER94070293.

(9) Page 76. Proceedings before the BPU relaling to PSE&G's LEAC Remediation Program Costs
(RAC), tiled July 21, 1995, in Docket No. GR95070344.

(10) Page 76. Generic proceeding before the BPU relating to recovery of capacity costs associated with
power purchases from cogencralors. September 16, 1994. in Docket No. EX930602S5.

Itan 4. Submission or Matters to a Vote of Security Holders
Enterprise and PSE&G, inapplicable.

Item 10. Exeeative 0f6c::ers of the Registrants
Enterprise and PSE&G. Infonnation regarding executive officers required by this Item is set forth in Part

m, Item 10 hereof.
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PARTD

Item 5. Market for Registrant's CoDUDOD Equity and Related Stockholder Matten

Enterprise's Common Stock is listed on the New York Stock Exchange, Inc. and the Philadelphia Stock
Exchange, Inc. All of PSE&G's common stock is owned by Enterprise, its corporate parent As of December 31,
1995, there were 175,831 holders of record of Enterprise Common Stock.

The fonowing table indicates the high and low sale prices for Enterprise's Common Stock, as reponed in
The Wall Snm Journal as Composite Transactions and dividends paid for the periods indicated:

Common. Stock:
1995

FIJ'SI Quarter ..•.........•.••••..•....•.••..•..•••••.•...
Second Quarter •.........•••.....••.••.•.....•.•..•..•.•
l'bi!d Quarter .•....•......•.•.•..••..•••......•.•....•. ,
Fourth Quaner .•....•....••..•.•......••••..•....••.....

1994
First Quaner .••.....•.•.•..•....•..•...........•.•..•...
Second Quarter ..•.....•••.•.••...•••••...•....•....•...
1bird Quarter " ....•......•.........••..•......•.•.•••...
Fourth Quaner .

Diridald
!!2. Low Per Share

29* 26 .54
30MI 26¥.l .54
29¥4 ~ .54
30* 28% .54

32 27lf4 .54
29!4 25 .S4
28~ 23* .S4
27lt 25 .54

Since 1986, PSE&G bas made regular cash payments 10 Enlerprise in the fonn of dividends on outstanding
shares of PSE&G's Conunon Stock. PSE&G has paid quarterly dividends on its common stock in each year
commencing in 1948, the year of the distribution of PSE&.G's common stock by Public Service COIpOration of
New Jersey, the former parent of PSE&G. Since 1992, EDID has made regular puh payments to Enterprise in
the form of dividends on outstanding shares of EDHI's common stock.. EnteIprise has paid quarterly dividends
in each year commencing wilh the cmporatc restructuring of PSE&.G when EnteIprise became Ihe owner of all
the outstanding common stock of PSE&G. While the Board of Directors of Enterprise intends to continue the
practice of paying dividends quarterly, amounts and dates of such dividends as may be declared will necessarily
be dependent upon Enterprise's future earnings, financial requirements and other factors. See MD&A-
Dividends.

The ability of Enterprise to declare and to pay dividends is contingent upon its receipt of dividend payments
from itS subsidiaries. PSE&G has restrictions On the payments of dividends which are contained in its Restated
Certificate of Incorporation, as amended, certain of the indentures supplemental to its Mortgage and certain
debenture bond indentures. Under these restrictions, dividends on PSE&G's common stock may be paid only
out of PSE&G's earned surplus and may Dot reduce PSE&G's earned surplus to less than $10 million. PSE&G
dividends on common stoclc wouJd be limited 1075% of Earnings Available for Public Scrvi~ Enterprise Group
Incorporated if payment thereof would reduce PSE&G's Stock Equiry to less than 33 113% of PSE&G's Total
Capitalization and wouJd be limited to 50% of Earnings Available for Public Service EnteJprise Group
IncoIporated if payment Ihereof would reduce Stock Equity to Jess than 25% of PSE&G's Total Capitalization,
as each of said terms is defined in said PSE&G's debenture bond indentures. Further, under an indenture relating
to the loan to PSE&G of the proc:ecds of the Monthly Income Pre~ Securities of Public Service Electric and
Gas capital, L.P. (see Note 4.-ScbeduJe of Consolidated Capital Stock and Other Securities of NOleS),
dividends may not be paid on PSE&G's capital stock as long as any payments on PSE&G's deferrable interest
subordinated debcnture5 issued under said indenturc have been defeiTed or there is a defaull under said indenture
or PSE&G's guarantee relating to the Monthly Income Prefened Securities. None of these restrictions presently
limits the payment of dividends out of cumnt earnings. The amount of Enterprise's and PSE&.G's consolidated
retained earnings Dot sobject to these n:strictions at December 31, 1995 was $1.6 billion and $1.4 billion,
respectively.
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IteID 6. Selected FioaacW Data

Enterprise

The information presented below should be read in conjunction with Enterprise Consolidated Financial
Statements and Notes thereto.

1995 19M 1.9'3 1m 1"1
(1'bousBds or DoII8rs, where appIirabIe)

TOlalOperatiDg Revenues. $ 6.164,153 $ 5,922,443 $ 5,708,590 $ 5,356,792 $ 5,111,421
Net Income .......•. . ........•... $ 662.323 $ 679,033 $ 600,933 $ 504,117 $ 543,035
Earnings per average share of

Common Stock..... . $ 2.71 $ 2.78 $ 2.50 $ 2.17 $ 2.43
Dividends paid per share of Common

Stock $ 2.16 $ 2.16 $ 2.16 $ 2.16 $ 2.13
As of December 31:

Total Assets ••••••.•••••••••••• $17,170,068 $16,717,440 $16,329,656 $14,777,732 $14,804,354
Long- Tenn liabilities:

Long-Term Debt.............. $ 5,189,791 $ 5.180,657 $ 5,256,321 $ 4,977,579 $ 5,128,373
Other Long-Tenn Liabilities.... $ 199,832 $ 215,603 $ 220,159 $ ]46,785 $ 162,064

Preferred Stock with mandatory
Rdemption $ 150,000 $ 150,000 $ 150,000 $ 75,000 $

Monthly Income Preferred Securities. . $ 210,000 $ 150,000 $ $ $
Ratio of Earnings to FIXed Qarges

plus Prefemd Securities Dividend
RequiIements(A) 2.77 2.76 2.59 2.30 2.54

(A) Fixed charges include the preferred securities dividend requirements of PSE&G.

PSE&G

The information presented below should be read in conjWlctioo with PSE&G CoJlSQlidated Financial
Statemenls and Notes thereto.

Total Operating Revenues .
Net Income .•......•...•.•.......
As of December 31:

Total Assets ....••••.•......•..
Long-Term Liabilities:

Long.Tenn Debt ••••••••..•••.
Other Long· Term Liabilities .••.

Preferred Srock with mandatory
redemption ..

Monthly Income Preferred Securities.
Ratio of Earnings 10 FIXed Owges ..
Ratio of Earnings 10 Fixed Charges

plus Preferred Securities Dividend
~uUernents •••.•.••..•...•••.

Years EDded Deamber 31,

1995 .".. 1993 1992 I".
('IboIIsuacIs of DoDars, 1riIeR appticable)

$ 5,707,245 $ 5,518.241 $ 5,290,455 $ 4,994,011 $ 4,827,655
$ 616,964 $ 659,406 $ 614,868 $ 475,936 $ 545,479

$14,555,517 $14,264,398 $13,984,298 $12.273,857 512,007,970

$ 4,586,268 $ 4,486,787 $ 4.364,437 $ 3,978,138 $ 3,933,389
$ 199,832 $ 215,603 $ 220,159 $ 146,785 $ 162,064

$ 150,000 $ 150,000 $ 150,000 $ 75.000 $
$ 210.000 $ 150,000 ,$ $ $

3.25 3.35 3.30 2.70 3.20

2.77 2.92 2.89 2.43 2.86
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Item 7. Management's Discussion and Abalysis ofFmanda) Condition and Results ofOperatioDs

ENTERPRISE

Significant factors affecting the consolidated financial condition and the results of operations of Public
Service Enterprise Group 1rK:orporated (Enterprise) and its sUbsidiaries are described below. 'Ibis discussion
refers to the Consolidated Fmancial Starementsand related Notes of EnteJprise and should be read in conjunction
with such statements and notes.

Oveniew

Enterprise has two direct Wholly owned subsidiaries, Public Service Electric and Gas CompaDy (PSE&G)
and Enterprise Diversified Holdings Incorporated (Emn). Enterprise's principal subsidiary, PSE&G, is an
operating public utility providing electric and gas service in certain areas in the State of New Jersey.

EDHI is the pareDt of Enterprise's non utility businesses: Energy Development Corporation (EDC), an oil
and gas exploration and production and marketing company; Community Energy Alternatives Incorporated
(CEA), an investor in and developer and operator of cogeneration and independent power production (IPP)
facilities and exempt wholesale generators (EWGs); Public Service Resources COlpOl"ation (PSRC), which bas
made primarily passive investments; and Enterprise Group Development COlpOration (EGDC), a diversified
nonresidential real estate development and investment business. EDHI also has two fin.anc:esubsidiaries: PSEG
Capital Corporation (Capital), which provides privately placed debt financing on the basis of a minimum net
worth maintenance agreement from Enterprise and Enterprise Capital Funding Corporation (Funding), which
provides privately placed debt financing guaranteed by EDHI but without direct suppon from Enleiprise.
Ente!p1ise has been conducting a controUed exit from the real estate business since 1993 and, in December 1995,
announced that it intends 10 diveS[ EDC.

As of December 31, 1995 and December 31, 1994, PSE&G comprised 85~ of Enterprise assets. For each
of the years 1995, 1994 and 1993, PSE&G revenues were 93% of Enterprise's revenues and PSE&G's earnings
available to Enterprise for such years were 88%, 91% and 96%, respectively, of Enterprise's net income.

The major factors which will affect Enteqnise's future results include general ad regional economic
conditions, PSE&G's customer retention and growth. the ability of PSE&G and EDHI to meet competitive
pressures and to contain costs, the ability to respond to and take advantage of opponunities arising from
increasing competition in the utility business, the adequacy and timeliness of rate relief, cost recovery and
necessary regulatory approvals, the ability to continue to operate and maintain nuclear programs in accordance
with Nuclear Regulatory Commission (NRC) and New Jersey Board of Public Utilities (BPU) requirements. the
impact of environmental regulations, continued access to the capital markets and continued favorable regulatory
treatment of consolidated tax benefits. (See Note 2-Rate Matters, Note 100Federal Income Taxes and Note 12
~ommitments and Contingent Liabilities of Notes to Consolidated Financial Statements ("Notes").)

Competition

The regulatory sttueture which has historically embraced the electric and gas industty is in the process of
transition. Legislative and regulatory initiatives, at both the federal and state levels, Ie designed to promote
competition and will continue to impose additional pressures on PSE&G's ability to retain customers. In addition,
new technology and interest in self generation and cogeneration have provided customers with altemative sources
of energy.

Over the last several years, the gas industry has been tIlIDsfonned. Today, commercial and industrial
customers can negotiate their own gas purchases directJy with producers or brokers. while PSE&G i$ required to
provide intrastate transponation of suclJ purchased gas to the customers' facilities. Although PSE&G is DOl:
providing gas sales service to certain commercial and industrial customers, to date there bas been no oegative
impact on earnings since sales service and tIlIDsportation service tariffs result in the same non-fuel revenue per
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tbenn. Additionally. as a re&uIt of this restructuring. PSE&G bas been able to negotiate lower cost gas supplies .
for those customers who continue to be part of its bundled rate schedules. A potential sigDificant competitive
challenge could emerge if interstate pipeline companies are permitted to expand their facilities into PSE&G
territory and provide intrastate transportation to customerS. However, this type of expansion would require
federal and state regulatory approvals not currently in existence.

The restrUcturing of the electric induscry is more complex and evolving at a slower pace tban that of the gas
industry. Federal legislation. such as the National Energy Policy Act (EPAct) has eased restrictions on
independent power producers (lPP) in an effort to increase competition in the wholesale electric genaation
market. As the barriers to entry in the power production business have been lowered. the CODstrucUon of
cogeneration facilities and independent power production facilities has been growing. with the result of creating
lower cost alternatives for large commercial and industrial customers. Presently. PSE&G is in the proce.ss of
assessing the potential for individual arrangements with commercial and industrial custOmers which have such
competitive alternatives. but PSE&G believes that it does not currently have a material exposure with respect to
such customers.

Further. EP Act authorized the Federal Energy Regulatory Commission (FERC) to mandate utilities to
transport and deliver or "wheel" energy for the supply of bulk power to wholesale customers. In March ]995.
FERC issued a Notice of Proposed Rulemaking (NOPR) that would require utilities to (I) establish open access
to all wholesale sellers and buyers, (2) offer transmission service comparable to service they provide lhemselves
and (3) take transmission service under the same tariffs offered to other buyers and sellers. FERC's stated
position is that it will ensure that utilities have a fair opportunity to JeCover prudently incurred investments that
could become stranded costs as a result of the NOPR. .

In the wholesale eleclric market, other competitive pressures. such as municipalization, may also have an
impact on utilities in the evolving electric power industIy. Municipalization involves the acquisition and
operation of existing investor-owncd facilities by a municipal utility (MUNl) through condemnation. purc:base or
lease or the construction and operation of duplicate. parallel facilities within a municipal boundaIy. As a result,
utilities, such as PSE&G. could lose customers (residential. commercial and industrial) in the municipality that
is served by the MUNI.. as weB as lose the municipal entity itself as a customer.

EP Act granted the stales sole authority to mandate retail wheeling. New Jersey regulators have been
reviewing existing regulations in an effort to develop a revised regulatory structure that would afford public
utilities. such as PSE&:G, increased flexibility to meet the competitive challenges of the future. Phase I of the
New Jersey Energy Master Plan (phase I). a tw~phase plan to better manage Ihc future energy needs of the
State, has been completed. Pbase I called for legislation that would allow New Jersey utilities to propose. subject
to BPU approval, alternatives to rate baselrate of return pricing. allow for pricing flexibility under certain
standards for customers with competitive options and equalize the impact of tax policies. such as the New Jersey
Gross Receipts and Franchise Tax (NJGRn currently assessed on retail energy utility sales. upon all energy
producers. On July 20. ]995. Governor Whitman signed into law legislation which provides utilities the
flexibility to propose. subject to BPU approval, alternatives to existing rate baseIrate of return pricing and offer
negotiated off-wiff agreements to customers with competitive options. On June 1. 1995, the BPU issued its order
initiating a formal Phase n proceeding of the Master Plan. The proceeding will address wholesale aDd Ktail
competition in New Jersey.

Recoverability of stranded costs is largely dependent on the transition. rules established by regulatoa.
including FERC and the BPU. Stranded costs that could result as the industry moves to a more competitive
environment include investtnents in generating facilities. transmission assets. purchase power agreements wba'e·
the price being paid under such an agreement exceeds the market price for electricity and regulatory assets for
which recovery is based solely on continued cost based regulation. At this time. management cannot predict the
level of stranded costs. if any. or the extent to whicb regulators will allow recovery of such costs.
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Increased competition and the shift of risks and opportunities between. rue payers and PSE&:G resulting
from PSE&G's filing of its proposed Alternative Rate Plan (discussed below) will increase the emphasis upon
electric operational reliability, efficiency and cost. While the incremental cost of nuclear production is Jess
expensive than PSE&G's other sources of generation, comparatively high embedded costs for nuclear plants
increase the need for PSE&G 10 optimize the utilization of its nuclear generating capacity in order to make its
actual geueration output cost competitive.

In order to succeed in this increasingly competitive environment, Enterprise and its subsidiaries have taken
the following steps designed to retain customers, reduce costs, improve operations and strategically position itself
for future operation:

(1) au January 16, 1996, PSE&G filed its proposed alternative rate pian, the "New Jersey Panncrs ita
Power" Plan (Alternative Rate PIan). This seven-year proposed Altemative Rate Plan allows for a transition
to a competitive energy marketplace while SUbstantially shifting the business and financial risks and
opportUnities involved in such transition away from customers to PSE&G. Some of the key features of the
proposal are: (a) an indexed or price-a.pped approach to replace the rate baselrate of return form of
regulation inclUding the discontinuance of the electric Levelized Energy Adjustment Clause (LEAC) and
the BPU's Nuclear Performance Standard (NPS), (b) a productivity gains sharing mechanism with electric
and gas customers, (c) continued recovery of costs associated with activities mandated by stale or fedezal
agencies and (d) a program of rewards and penalties based on the performance of certain key overaII service
indicators, such as the duntion of customer power outages compared to a Jive year average. For a full
discussion of the Alternative Rate Plan, see Note 2-R.ate Matters of NOles.

(2) PSE&G reorganized its senior nuclear leadersbip team to address operation and performance issues
at PSE&G operated nUClear facilities and completed a thorough work scope assessment of Salem 1 and
Salem 2 in order to return these units to safe, reliable operation over the long-tcrm.

(3) PSE&G reorganized to re6ect the evolution toward stand-alone energy and energy services
businesses designed to compete successfully in the future. The reorganiuliOil "unbundled" the services
previously provided by the electric and gas businesses. The focus is now on areas of business: Geueration,
Transmission and Distribution and Customer Services.

(4) Also as pan of the COlpOrate reorganization, a new business was created. Enterprise Ventures &
Services Corporation, to pursue products and services which can be marketed beyond traditional geographjt.:
and induslly boundaries. Among these are: natural gas marketing in the wake of deregulation of that
industry, conservation and energy management services and a product development venture with AT&T
Corp. to pilot and eventually market two-way customer communieatlons systems and services.

(5) PSE&G developed initiatives, inclUding the announced closure of five older, less efficient
generating units, to reduce annual fossil gcoeration operating and maintenance expenscs, as well as to
reduce annual fossil capital expenditures.

(6) PSE&G has ~b]jsbed a deleveraging plan to retire more than $1 billion of outstanding debt over
the next five years and to fund its currcot five-year consb'Uction program entirely through intemally
generated cash.

(7) PSE&G became tbe first utility in the Northeast to implement a service guarantee program. It
covers nine key service areas and provides direct bill credits to customers should PSE&G fail to live up to
its promises.

(8) The Strategic Account Marketing Organization was created within PSE&G to provide more
individualized service to its 200 largest customers.

(9) PSE&G received BPU approval for its proposed Experimental Hourly Energy Pricing Tariff and
the first service agreement thereunder with its second largest customer. This type of agreement serves as an
incentive to retain customers with other energy altematives in PSE&G's customer base, as well as in NewJersey.
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(10) Also in 1995, PSE&G completed the Bergen Repowering Project which improved the efficiency
and enviroDmcDtal effectiveness of the facility. Fuel costs for the facility will be reduced by approximately
$30 million annually.

(11) CEA pursued business opportunities in eenain intematiODlll marketS. During 1995, CEA closed
on tbMe projects and a strategic alliance in 0Una and South AIncrica.

(12) Enterprise announced thai EDID will pmue the divestiture of EDC.1be decision to divest EDC
stems from Enterprise's conclusion that ownership of large oil and natoral gas reserves is no longer
necessary to provide efficient energy solutions to customerS and that Ihc bUe market value of EDC is not

reflected in the price of Enterprise Common Stock.

EnteIprise and its subsidiaries remain committed to the pursuit of initiatives to contain costs and recain
customers.

Aec:ouDtiDc for the Meets of Regulation
CwTeDtly, PSE&G accounts for the effects of regulalioo in accordance with Statement of Financial

AecouotiDg Standards No. 71 "Accounting for the Effects of Certain Types of Regulation" (SFAS 71). In
accordaDce with the provisions of SFAS 11, PSE&G defers certain exptz!SCS(regulatory assets) on the basis that
they will be recovered from customerS as part of the ratemaking process. PSE&:G believes that if its proposed
Alternative Rate Plan is approved essentially as proposed, it would continue to meet the criteria to account for
certain utility revenues and expenses in accordance with SPAS 71. However, if future events or regulatory
changes limit PSE&G's ability to establish prices- to recover its costs, PSE&G might conclude that it DO longer
meets the application ai1Cria to defer certain expc:o.ses in accmdmce with SFAS 71. If PSE&G were to
discontinue the application of SPAS 11, the accounting impact would be an extraordinary, Qon-cash charge to
operations that could be material to the financial position and results of operations of Enterprise and PSE&G.

PSE&G bas certain regu1aloIy assets resulting from the use of a level of depreci.aIion expeose in the rate
making process chat is less than the amount that would be recorded under Generally Accepted Acx:oUDting
Principles (GAAP) for nOD-Jegu]ated companies. PSE&G caMOt presently quantify what the financial statement
impact may be if depreciation expense were required to be determined absent regulation, but the impact on the
financial position and results of operations of PSE&G and Enteqnise could be material.

Statement of Fmancial Accounting Standards No. 121 "Aecounting for the Im.painneot of Loog-Uved
Assets" (SFAS 121) effective for 1996, establishes accounting standards for the impainnent oflong-lived assets.
SFAS 121 also requires that regulatory assets which are DO longer probable of recovery through future revenues
be charged to eamings. The adoption of SFAS 121 is DOt expected to have a material impact on the financial
position or results of opc:taIioos of PSE&G and Enterprise. - -

PSE&G Eoerz:y aDd Fuel AdjustmeDt Clauaes
UDder the existing regulatory framework, PSE&G bas fuel aad eoetgy tariff rate adjustment clauses. the

Leve1ized Gas Adjustment Cbarge (LGAC) and the LEAC. wbicb are designed to permit adjustments for
cbanges in electric energy and gas supply costs and certain other costs as approved by the BPU, when compared
to cost recovcryincluded in base rates. Presently. cbaIges UDder the clauses are primarily based on energy md
gas supply costs wbicb are normally projected over twelve-D1OIlIh periods except for large gas commercial and
industrial customers for which commencing Jauuazy I, 1996, gas supply costs are projected monthly. The
changes in the clauses do DOt directly affect earnings because such costs are adjusted monthly to match amounts
recovered through revenues except for the 6Dancing costs of carrying UDderrecovered balances aDd n:quUed
interest payments 00 net overrecovered balances. Under the clauses, if actUal costs differ from the costs
recovered, the amount of !he undeJw:overy or overrecovery is deferred. Actual costs otherwise mcludable in
the LEAC are subject to adjustment by the BPU in accordance with the NPS. (See Note 2-Rate Maners and
Note 12--eommitments and Contingent Liabilities of Notes.) The Alternative Rale Plan proposes diSCXJDtinuing
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LEAC and NPS and would substantially shift the risks and opportunities involved ill managing changes in fuel
and replacement power costs from customers to PSE&G.

Ac:countiBg for Stock CompeDSaDon

Sla1emeDt of Financial Accounting Standards No. 123 "Accounting for Stock-Based Compensation"
(SFAS 123) is effective for fiscal years that begiD after December IS. 1995. SFAS 123 establishes finaDcial
accounting and reporting standards for stock: based compensation plans and includes all ammgements by which
employees receive $hares of stock or other equity instruments of the employer or by which the employer iDcurs
liabilities to employees in amoWlts based on the price of the employer's stock. The adoptioo of SFAS 123 is DOt

expected to have a material impact on the financial position or results of operations of PSE&G and Entelprise.

Corporate PoIiq for the Use of Derivatives

EDtetprise and its subsidiaries have established a policy to use derivatives only for the purpose of managing
financial risk and not for speculative purposes. EDEn currently uses derivatives to manage financial risk for EDC
and PSRC, including its subsidiary United Stales Energy farmers (USEP). The derivatives are used to mitigate
the impact on earnings of VOlatile gas prices for ED<: and USEP and volatile security prices for PSRC's investing
activities. For details, see Note 8-Fmancial Instruments and Risk Management of Notes. Although PSE&:G does
DOt currently use derivatives, if the Alternative Rate Plan is approved as proposed. PSE&G could find derivatives
to be a useful and appropriate tool in managing the volatility of fuel prices, among other things.

Nuclear Operations

Operation of the Salem units has continued to present challenges to PSE&G. The units have experienced
equipment failures which, combined with penonncl errors, have precipitated or contributed to plant events or
trips which have led 10a number of outages over the lifetime of the units.

Both of the Salem units are currently oul of service and their return dates are subject to completion of
testing. analysis, repair activity and NRC concurrence that they are prepared to restart. Restart of SaleJn I, which
had originally been scheduled for the second quarter of 1996, will be delayed for a substantial period as a resuh
of the ongoing steam generator inspection and analysis. Salem 2, which is also undergoing sream generator
inspection and analysis is still scheduled to return 10 service in the third quarter of 1996. The inability. to
successfully return chese units to continuous. safe operation could have a material effect on the financial position.
results of operation and net cash flows of EnteIprise and PSE&G.

Results of Operatioas

Earnings per share of Enlerprise Common Stock were 52.71 in 1995, $2.78 in 1994 and $2.SO in 1993.

In 1995, Enterprise earnings decreased principally due to increased operating expenses and lower gas sales
from PSE&G. 1bese decreases in earnings were panially offset by improved electric sales, EDC revenues
resulting from the settlement of litigation related to a take or pay sales contract and from gains realized on sales
of properties by EDC.

In 1994, the increase in Enterprise earnings was driven primarily by increased weather related electric aDd
gas sales. Enrerpri.se earnings also beneficed from higher investtnent income from PSRC.
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PSE&G-F..anUbgs A'V8ilable to EDterprise

PSE&G
Revenues (net of fuel costs and gross receiptS taxes) ......•.•.•••
Other operation expenses •............................•.•.•••
Maintenance expenses •.....•.••..••.....•...•...•....•••••••
Depreciation and lUJlortizatjon expenses .••.•••••..........•••••
Federal income taxes ••...•.•.•.....•.......•................
Interest charges •.•.•.•.•••••••••.•••.•••...•...••....••••••
Allowance for Funds used During Consnuction (AFOC) .......•.•
Preferred Securities Dividend Requirements .................••.
Other income and expenses .•...•..•.••••.•..•...............
Earnings AvaiIable to Enterprise ..

1995YS. 1994 1994n.D93
Per Per

AmooIIt Sbare A-.d Sbue
- (MiIIioas, ampt J'u'~ D8ta)-

$38 $ .16 $147 $ .60
10 .04 (77) (.32)
(4) (.02) (4) (.02)

(39) (.16) (41) (.17)
(27) (.11) 14 .06
(II) (.05) (6) (.02)

(2) (.01) 11 .05
(8) (.03) (4) (.02)
7 .03 2 .01- -- --

$(36) $(.15) $ 42 $ .17
= = = =

PSE&G-ReveDlleS
Electric
Revenues increased $281 million, or 7.5%, in 1995 from 1994; 19941'evenues increased $44 million, or

1.2%, compared to 1993. The significant components of these changes follow:

Kilowattbour sales .•.•..•....•....................•..........
Recovery of energy costs .••..••••••.•••...........••.•••.••.•.
NJGRT •....•.•........•.............. , ..............•......
Other operating revenues ...•..•...............................

Total Electric Revenues .

lIlcrease or t»ea-)

$69
(26)

(4)
S

$44
= ====

Gas
During 1995, revenues decreased $92 million, or 5.2%, from 1994; 1994 revenues increased $184 million,

or 11.6%, over 1993. The significant components of these changes follow:

Thenn sales •••.•.......................••..............•....
Recovery of fuel costs •.....••............•.•.......•.........
NJGRT •...••••.•.•.•..••••••..•.••....••.....••..••••..•...
Other operating revenues ........................•..••....•••..

Total Gas Revenues ...........•............•..••.....

(MilIiaa5)
$ (35) $ 61

(78) 121
19 (12)
2 14

$ (92) $ 184
=

During 1995, electric revenues were impacted by higher residel\tial and commercial sales resulting from a
recovering economy. wann swnmer weather and a modest increase in customer base. In addition, Ol:her electric
revenues increased principally due to higher misceUaneous revenues from increased capacity sales to unaffiliated
utilities and to wholesale customers, service rec:onnections, temporary services and revenues from Public Service
Conservation Resources Corporation (PSCRC), PSE&G's energy services subsidiary. Capacity sales are sales
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for the reservation of a specified quantity of PSE&O system generating capacity and JDust be paid even when
the eDezxy is not taken.

In ]995, gas revenues deaeased due to the mild winter weather, panially offset by revenues resulting from
the rapidly growing off system sales and higher gas mvice contract revenues. Off system sales are sales of
excess gas to brokers and other utilities which are not part of PSE&O's firm customer base. Earnings on these
sales are shared between the film customer and PSE&O OD au 8000 split, ~vely.

In 1994, electric and gas revenues benefited from weather related sales which primarily impacted. electric:
colllJDercial sales and all finD gas rate schedules. Other electric revenues increased principally due 10 increased
capacity sales to unaffiliated utilities and increased miscellaneous revenues, panially offset by lower energy sales
to the unaffiliated utilities. OtiIer gas revenues were significantly impacted by a ODe time $10 million legal
senlement of a gas CODtract.

PSE&G-Expeoses

Fuel Expeoses

As discussed in the PSE&G Enezxy and Fuel Adjustment Clauses section, variarx:es in fuel expenses do not
directly affect earnings because of the adjustment clause mechanism. However, if ~ proposed Alternative Rate
Plan is adopted as filed, future changes in electric fuel and replacement power costs could impact earnings.

Other Operation ExpeDses

During 1995, other operation expenses decreased $10 million from 19941evels. 'PSE&G bad lower nuclear
and miscellaneous production expenses. Nuclear production expenses decreased during 1995 due in pan to rhe
extended outage of Salem Units 1 and 2. PSE&G also secured savings in miscellaneous expenditures, such as'
clerical and office supplies in its steam production area. These savings were partially offset by inClQSed
marketing expenditures for customer related programs initiated in 1995.

During 1994, other Operation expenses increased $77 million when compared to 1993 principally due to
increased nuclear production expenses which were higher than 1993 levels when Salem had a refueling outage,
increased transmission and distribution expenses incurred during the bitter 1994 winter and increased
administrative and general expenses primarily due to a rise in personal and property damage claim expenses.
The increase in personal and propeny damage claims was directJy related to stonn damage and other weather
related OCCUlTeOCCs.

Maintenance Expenses

Maintenance expense increased $4 million in 1995 in comparison to 1994 due 10 the exteDdcd outage at
Salem Units I and 2, partially offset by decreased expenses for electric and gas distribution f8Cllities.
MaintenaDce expense for 1994 was $4 million higher than in 1993 primarily due to the 1994 Hope Creek
refueling outage and increased expenses for gas distribution facilities which resulted from the extremely cold
weather during January and February 1994.

Depreciation aDd AmOrtization ExpeJISeS

Depreciation and Amortization expenses increased $39 million in 1995 when compaml to ]994 and $4]
million in 1994 when compared to 1993. The increases in 1995 and 1994 are attributable 10 ~
depreciation expenses directly related to increases in plant in service.

Federal Income Taxes

In ]995, Federal Income Taxes ina'eased $27 million from 1994 and 1994 Federal Income Taxes decIeased
$14 million from ]993. The 1995 taxes were higher than 1994 principally due to the receipt of a DoJHaxable
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insllnlDCe benefit in 1994 and to higher ~-tax operating income. Fede:raI. Income Taxes dec::reascd in 1994 due
to the receipt of a non-taxable insurance benefit, partially offset by higher ~-tax operating inrome.

IDteftst Charges

In 1995, interest charges were $11 million higher than in 1994 and, in 1994, inteRst c:1mges WCR $6 million
hiaher than in 1993. The primary reason for the 1995 increase was higher interest charges OIl miscc11lDeous
liabilities, while the driving force behind the 1994 increase was a higher average daily balaDce of short-term
debt outstanding at highc.r interest rates.

Allowance for FlUIds Used During CoDstruction

In 1995, there was a 52 million decrease in AFDC income principally due to a decrease in CODStnJetiOll
expenditures. In 1994, AFDC income was $11 million higher 1ban the 1993 level due to increased CODStrUCtion
resulting from the repowering of the Bel'gen Generating Station.

Preferred Securities
Dividend requirements on prefened securities increased $8 million in 1995 compared to 1994 and $4

million in 1994 compared to 1993. The increases are the result of the issuance of higher rate Moathiy Income
Prefemd Securities used to mieem cenain issues of PSE&G Preferred Stock.

EDBl-Net Iacome

PSRC ...........•.....•................•..........
CEA •...•••..•..••.•........••...•.••••.•......•..
EDC ..
EGDe ..•....•...•.••••.•.......••.•.••••......•.•

Total .•.•.•..•.•..•....••..•••..•.•..•••.•.•••

I.9t5 1'S. 1"4 .,.. 1'S.1m
hi' ..

"-I ~ .....- SIIaft-- --(MiIIicIIIs, -. IV SIIue DM8)
14
2

(34)
54

$36

(4)
23
1

520 $.08

(.02)
.10

.06

.01
(.14)
.22

$.IS
== = =

The nel income of EDIn was $&0 million in 1995, a $20 million increase over 1994. EDC's income
incIeased $23 million primarily due to the milizaJion of a settlement related to a take-or-pay sales contract.
EDC's gains from property sales, higher oil prices and volumes and miuced depreciation, depletion and
amortization (DD&:A) expenses also contributed to higher earnings but were substantially offset by lower gas
prices and volumes. CEA' s earnings decreased $4 million compared to 1994 due to higher interest and
development expenses.

The net income of EDJn was $60 million in 1994. Excluding the impact of an impaiimeDl of assets of $51
million, after tax., by EGDC in 1993. Enlll's earnings in 1994 decreased $15 million in comparisoD to 1993.
Increased income fromPSRC (higher investment income, lower income taxes ~ to 1993 whicb iacluded
the effects of a Federal income taX iDcrease and lower interest charges) and CEA (higher iDcome &om opc:t3!iq
plants) was offset by lower EDC earnings Oower gas volumes and prices and higbe:r explonmOllIDd development
expenditures due to incteased drilling activities).

DivideDds

The ability of Enterprise to declare aDd pay dividends is contingent upon iu receipt of dividend pa}'DlCDtS
from its subsidiaries. PSE&G has made regular payments to Entetprise in the form of dividends OIl outstaDdiDg
shares of its common stock $iDee Enterprise was formed in 1986. In addition, commencing in 1992. EDHI bu
also made payments to Enterprise in the form of dividends on its outstanding common stock. Since 1992.
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Entetprise has maintained a constant rate of common stock dividends. Management believes that gradually
reducing the common stock dividend payout ratio is a prudent policy.

Dividends paid to holders of EnteIprise Common Stock increased $.5 million during 1995 compared to 1994
and increased $6 million during 1994 compared to 1993. Such increases were due to the issuance of additional
shares of Enterprise Common Stock.

Dividends paid to holders of PSE&G's Preferred Stock decreased $6.7 million during 1995 compared to
1994 and increased 52 million during 1994 compared to 1993. The 1995 decrease in such dividends was due to
the redemption of certain series of PreferTed Stock. The increase in 1994 was due to the issuance of additioual
shares of Preferred Stock. (See Liquidity and Capital Resources.)

Dividends paid to holders of Monthly Income Ptdetred Securities of Public Service Electric and Gas
CapitaL LP. (Partnership), a limited partnership of which PSE&G is the general partner. increased $14 million
during 1995 compared to 1994. The Partnership'S Monthly. Income Preferred Securities were first issued in 1994
and were not outstanding for the entire year. The increase in 1995 was due to the issuance of additional securities
coupled with the fact that Montbly Income Preferred Securities were outstanding for the entire year. (See Note 4
-Schedu1e of Consolidated Capital Stock and Other Securities of Notes.)

Uqoidity aDd Capital Resources

Enterprise's liquidity is affected by maturing debt., investment and acquisition activities. the capital
requirements of PSE&G's and EDHI's construction and investment programs, permitted regularory recovery of

. expenses and collection of revCDUC$.Capital resources available to meet such requirements depend upon gencnl
and regional economic conditions. PSE&G's customer retention and growth, the ability ofPSE&G and EDHI to
meet competitive pressures and to contain costs, the adequacy and timeliness of rate relief, cost recovery and
necessary regulatory approvals, the ability to continue to operate and maimaiD nuclear programs in accordance
with NRC and BPU requirements, the impact of environmental regulations, continued access to the capital
markets and continued favorable regulatory treatment of consolidated tax benefits. (For additional information
see the discussion of Competition above and Note 12, Commitments and Contingencies of the Notes.)

PSE&G

PSE&:G had utility plant additions of 5686 million, $887 million and S890 million, for 1995, 1994 and 1993,
respectively, including AFDC of $36 million, $38 million and $27 million, respectively. Construction
expendinm:s were related to improvements in PSE&G's existing power plants, transmission and distIibution
system., gas system and common facilities. PSE&G also expended 530 million, $34 million and $48 million far
the cost of plant removal (net of salvage) in 1995, 1994 and 1993, respectively. Construction expenditures from
1996 through 2000 are expected to aggregate $2.8 billion, including AFDC. Forecasted construction expenditUres
are related to improvements in PSE&G's existing power plants (including nuclear fuel), transmission and
distribution system, gas system and common facilities. (See Construction. Investments and Other Capital
Requirements Forecast below.)

PSE&:G expects that it will be able to intemaDy generate all of its capital requirements, including
construction expenditures, over the next five years and reduce its debt outstanding by approxilnately 51 billion,
assuming adequate and timely recoveJy of costs, as to which DO assurances can be given. (See Note 2-Rate
Matters and Note 12~ommitments and Contingent Liabilities of Notes.)

mID
During the Dext five years, a majority of EDHr'1i capital fequimneuts are expected to be provided from

operational cash flows. (See Construction, Invesanems and Other Capital Requirements Forecast belOw.) CEA is
expected. to be the primary vehicle for EDHI's business growth. A significant portion of CEA's growth is
expected to occur in the international arena due to the cwrent and anticipated growth in electric capacity required
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in certain regions of the world. EOC will continue to pur;sue a program to grow its reserve base through a
combination of strategic· acquisitions, high potential exploration activities and exploitation of its acquired
propenies and new discoveries. EDC's worldwide 1995 production totaled 99 BCFE and, at year end, EDC bad
proved reserves of 920 BCFE. EDC expended approximately $153 million. $188 million and $109 million in
1995,1994 and 1993, respectively, to acquire, discover or develop domestic and international reserves. Ofthele
expenditures, $132 million, $160 million and $92 million in 1995, 1994 and 1993, respectively, were capitalized.
These amounts included capitalized interest of $4 million. $4 million and S3 million. respectively. FOI'discussion
regarding the poce:otial divestitw'e of EDC, see Competition.

PSRC wiD continue to limit new investments to those related to the energy businesses, while EGDC will
exit the real esta1e busiDessin a prudent maDDer. Over the next several years, EDHI lUIdits subsidiaries will also
be required to refinance a portion of their maturing debt in Older to meet their capital requiJements. In addition,
any div.estiture of EDC will require the renegotiation of existing loan agn:ements of FUDding. Any inability to
extend or replace maturing debt and or existing agreements at current levels and interest rates may affect future
earnings and result in an increase in EDI-fi's cost of capitaL

PSRC is a limited partner in various 6mited partnerships and is committed to make investments from time
to time, upon the request of the respective general part:nerS. At December 31, 1995, SS8 million remained as
PSRC's unfuDded commitment subject to call.

EDID and each of its subsidiaries are subject to restrictive business and financial covenants cootained in
existing debt agreements and are required to not exceed various debt to equity ratios which vary from 3:1 to
1.75:1. EDHi is also required to maintain a twelve-months earnings before interest and taxes to interest (EBIT)
coverage ratio of at least 1.35:1. As of December 31, 1995 and 1994, EDHI ha4 a consolidated debt to equity
ratio of 1.15:1 and, for the years ended December 31, 1995, 1994 and 1993, EDIT coverage ratios, as defined to
exclude the effects of EGDC, of 2.47:1. 1.94:1 and 2.13:1, respectively. Compliance with applicable financial
covenants will depend upon future financial position and levels of earnings. as to which no assurance can be
given. (See Note 6-Schedule of Consolidated Debt IlIId Note 16-Property Impairment of EnteJprise Group
Development Corporation of Notes.) .

Loag·Term mw:stmelltl!i and Real Estate

Long-fel1D investments and n:al estate increased $82 million in 1995 and decreased S58 million and $67
million in 1994 and 1993, respectively. The increase in 1995 was primarily due to an ~ in PSCR.C's long-
tcnn investments of 549 million, PSRC's increase in investments in partnerships and leases of 552 million and
CEA's increase in paJtDenbip investments of $27 million, partially offset by EGOC's property sales of $53
million. The decrease in 1994 was primarily due to a $13 million net cIeacase in PSE&O's investmeDt in an
inslUllJlOe contract, partially offset by an increase in long-term investmcms of $23 million. The decrease in 1993
was due primarDyto EDln's decrease in long-term investmems of $63 million. (For more details. see Note 7-
long-tenn investments and Note 11-Leasing Aetivities-As Lessor of Notes.)
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CODStructiOD, Investments and Other Capital Requiraaents Forecast

PSE&G (including AFDC)
Electric (including Nuclear) ...•.•..•.•.•.•......
Gas .
MisceUaneollS CoIporate ..•.••.•••••••.••••••.••

Total PSE&G Construction Requirements .....
EDID ..................•..........•.•.•....•.•..•
MANDATORY RETIREMENT OF SEC'UIUI1ES:

PSE&G .......••.........•....•.•..•.........
EDHI .........•.....•...•...••.•.....•.......

1"' 1m UP8 1m .. TOTAL- -- -~tIIDo1an)

$ 464- $ 408 $ 383 $356 $ 342 $}.953
128 117 110 106 102 56370 56 SO 41 3S 252-- -- -- --662 581 543 S03 479 2,168-- --
272 148 229 206 22S 1,080

34S 400 118 100 400 1,363
91 125 195 200 18 689-- -- -- --436 525 313 300 478 2,052-- --
16 ~) 10 (21) 59 98-- -- - --Sl,386 SI,228 $1,155 S988 $1,241 S5,998= = -- ==== =

WORKING CAPITAL AND OrnER-NET .....•.•.•.••••..••••

Total Capital Requirements ..•............•.•

While the above forecast includes capilal costs to comply with revised Federal C1eaIl Air Act (CAA)
requirements through 2000, it does DOt include additional requirements being developed UDder the CAA by
Federal and State agencies. Such additional costs cannot be reasonably estimated at this time. PSE&:G believes
that such CAA costs would be recoverable from electric customers. In accordance with the proposed Altenwive
Rate Plan, separate mechanisms would be established to ensure continued n:covcry of costs associated with
activities mandated or approved by state or federal agencies or otherwise out of PSE&G's control.

Internal Generation of Cash from Opentioas

Enterprise's cash from operations is generated primarily from the operating activities of PSEctG.

Enterprise's cash provided by operations for 1995 increased S261 million to $1.493 billion from 1994. This
increase was primarily due to the increase in PSE&G's revenues (panially offset by an iDcmase in accounts
receivable and unbilled revenues), an increase intbe recovery of electric energy and gas costs through PSE&G's
LEAC and LGAC and a decrease in PSE&G's gross receipts taxes. For additional information see Results of
Operations.

EnteIprise's cash provided by operatiODSfor 1994 increased $200 million to $1.232 billion from 1993. This
increase was primarily due to the increase in PSE&G's revenues (pIllS a decrease in accouDts receivable and
unbilled revenues) and an increase in the recovery of electric energy and gas costs through PSE&O's LEAC and
WAC. For additional information see Results of Operations.

External F"UWlCiDgs-PSE&G

In 1995, PSE&G issued $156 million of its First and RefundiDg Mortgage Bonds (Bonds)IMedium •.Tenn
Notes (MTNs) for the purpose of redeeming S56 .million of its higher cost Bonds and to pay a pution of its
maturing bonds.

In 1995, Partnership issued $60 million of Monthly Income Prefcmd Securities, the procccds of which were
used to redeem $60 million of PSE&:O's Preferred Stock.

The BPU bas authorized PSE&G to issue approximately $4.375 billion aggregate amount of additional
BondsIMTNslPreferred StoclclMonthly Income Preferred Scc:uriti.es through 1997 for refuDding purposes. Under
its Mortgage, PSE&G may issue new Bonds against retired Bonds and as of December 31, 1995, up to
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$2.840 billion aggregate amount of Dew Bonds against previous additions and improvements to utility plant,
provided that the ratio of earnings to fixed charges is at least 2:1. At December 31, 1995 the ratio was 2.77:1.

In January 1996, PSE&G issued $350 million of Bonds. In FebmaIy 1996, !he net procc:eds from the sale
were deposited in an escrow account for the purpose of refunding certain higher «:051 bonds at their respective
first optional redemption dates in November 1996 and Februaly 1997.

The BPU has authorized PSE&G to issue and have outstanding at any one time: not more than 51 billioo of
its short-term obligations, consisting of commercial paper and odler unsecuJed borrowings fnm banks and other
lenders duough January 1, 1997. On December 31, 1995, PSE&G had $449 million of sbort-tenn debt
outstanding.

To provide liquidity for its commercial paper program. PSE&G has a $500 million one year revolving credit
agreement expiring in August 1996 and a $500 million five year revolving credit agreement expiring in August
2000 with a group of commercial baDks, which provides for borrowing up to oue: year. On Dec:ember 31,1995,
there were no borrowings outstanding under these credit agreements. PSE&G expects to be able to reuew the
credit agreement expiring in 1996.

PSCRC bas a $30 million revolving credit facility supported by a PSE&G subscripCion ~ in aD
aggregate amount of $30 million which terminates on March 7, 1996. PSCRC is presently in the proc:ess of
negotiating a one year extension for this facility. N, of December 31.1995, PSCRC had $30 million outstanding
UDder this facility.

PSE&G Fuel Corporation <Fuclco) has a $150 million commercial paper program to finance a 42.49%
share of Peach Bottom nuclear fuel, supponed by a $150 million revolving credit facility with a group of banks,
which expires on June 28, 1996. PSE&G bas guaranteed repayment of Fuel«:o's respective obligations. Ai of
December 31, 1995, Fuelco had commercial paper of $88 million OUtstanding UDder such prognun.

External FbumciDgs-EDID

Funding bas a commercial paper program. suppotted by a COIDlnercial bank leuer of credit aDd credit
facility, in the amount of $225 million expiring in March 1998. N, of December 31, 1995, Funding bad S182
million of borrowings outstanding WIder this commercial paper program.

Additionally. FWlding has a $225 million revolving credit facility expiring in March 1998. As of
December 31. 1995. Funding had $100 million of borrowings outstanding UDder this facility.

Capital's MTN program has previously provided for an aggregate principal amount of up to S7SO million
ofMTNs so-that its total debt outstanding at any time, including Ml'Ns, would not exceed such amounL Effective
January 31, 1995, Capital will not have moretban $650 million of debt outstanding at any time. In 1995, Capital
repaid $112 million of its MTNs. At December 31, 1995. Capital had total debt outstanding of $478 million.,
including $355 million of MTNs.

PSE&G

The information required by this item is incorporated herein by referax:e to the following ponioDs of
Enterprise's Management's Discussion and Analysis of Financial Condition and Results of Operatioas, iDsofu
as they relate to PSE&G and its subsidiaries: Overview; Competition; PSE&G Energy and Fuel AdjUSlmellt
Clauses; Accounting for Stock Compensation: Corporate Policy for the Use of Derivatives: Nuclear Operations;
Results of Operations; Dividends; Liquidity and Capital Resources; Long-Tenn Investmellts and Real Estate:
Construction; Investments and Other Capital Requirements Forecast; and External Fmancings.
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Item 8. FinandaJ Statemeats aud SupplemeDtaI'y Data

FINANCIAL STA1'EMENT RESPONSIBn.I1Y-EN1'ERPRlSE

Management of Entetprise is responsible for the preparation. integrity and objectivity of the consolidated
financial statements and related notes of Emerprise. The consolidated financial statements and related notes are
prepared in accordance with generally accepted aceountingprinciples. The financial statements reflect estimates
based upon the judgment of management where appropriate. Management believes that the consolidated financial
statements and related DoteS present fairly EntcJprise' s financial position and results of operations. Information
in other parts of this Annual Report is also the RSpOnsibility of management and is consistent with these
consolidated financial statements and related DoteS.

The firm of Delaine & Touche 1J.J', independent auditors, is engaged to audit Enterprise's consolidated
financial statements and related notes and issue a report lbereon. Delaine & Touche's audit is conducted in
accordance with generally accepted auditing standards. Managemeot bas made available to Deloiue &. Touche,
all the cOJpOration's financial records and related data, as wen as the JDinutes of directors' meetings. Funhennore,
management believes that all representations made to Deloitte &. Touche, during its audit were valid and
appropriate.

Management bas established and maintains a system of internal accounting controls to provide reasonable
assurance that assets are safeguarded, and that transac:rioos are executed in accordance with management's
authorization and recorded properly for the prevention and detection offraudulent financial reporting., so as to
maintain the integrity and reliability of the financial statements. The system is designed to permit preparation of
consolida1ed financial statements and related notes in accordance with generally accepted ac:counting principles.
The concept of reasonable assurance recognizes that the costs of a system of internal accounting controls should
not exceed the related benefits. Management believes the effectiveness of this system is enhanced by an ongoing
program of continuous and selective trainmg of employees. In addition, management bas communicated to all
employees its policies on business conduct. safeguarding assets and internal controls.

The Internal Auditing Department of PSE&G conducts audits and appraisals of accounting and other
operations of Enterprise and its subsidiaries and evaluates the effectiveness of CQSt and other controls and
recommends to management, where appropriale, improvemeuts thereto. Management has considered the iDtemaJ
auditors' and Deloitte &. Touche's recommendations concerning the cOlpOratioo's system of internal 8CCOUDting
controls and bas taken actions that, in its opinion, are cosl-effective in the circ:umstances to respond appropriately
to these recommendations. Management believes that, as of December 31. 1995, the corporation's system of
internal accounting controls is adequate to accomplish the objectives discussed herein.

The Board of Directors of Enterprise carries oot its responsibility of financial overview through its Audit
Committee. which preseDlly consists of six directors who are not employees of EDlerprise or any of its affiliates.
The Audit Committee meets periodically with management as well as with representatives of the intemaJ auditors
ad Ddoiae & Touche. 'The Audit Committee reviews the work of each to ensure that its respective
responsibilities are being carried out and discusses related manas. Both the internal auditors and Deloitte &:
Touche periodic:alJy meet alone with the Audit Committee and have free access 10 the Audit Committee, and its
individual members, at any time.

E. JAMES FE1u..AND
ChainnaD of the Board,

President and Chief Executive Officer

PATIUC1A A. RADo
ViCe President and Controller
Principal Accounting Officei'

ROBERT C. MllRRA Y
Vice President and

Chief F"mancial Officer

February 14, 1996
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FINANCIAL STATEMENT RESPONSIBILITY-PSEAG

Management of PSE&G is responsible for the preparation, integrity aDd objectivity of the consolidated
financial statements and reJalcd DOCes of PSE&G. The consolidated fiDaDcial statements and related DOleS are
prepami in accordaDce with geoerally accepted accounting principles. The financial statements redect estimales
.based upon the judgment: of management where appropriarc. Maoagcmcnt believes that the CODSOlidated fiDaDciaJ.
statements and related Dotes present fairly PSE&G's finaDcia] position and results of operatioos. Information in
other parts of this Annual Report is also the mpoDsibility of management and is consistent with these
consolidated financial statements and related notes.

The finD of Deloitte & Touche UP, independent auditors. is engaged to audit PSE&G's consolidated
financial statements and re1ared DOtes and issue a report thereon. Deloitte & Touche's audit is conducted in
accordance with geoerally accepted auditing standards. Management bas made available to Deloitte & Touche,
aD !he corporation's financial records and related data., as weD as the minutes of directors' meelings. Fmthennore,
management believes that all represenrations made to De10itte & Touche, during its audit were valid and
appropriate.

Management has established and maintains a system of intemal ~ting controls to provide reasonable
assurance that assets are safeguarded, and that transactions are executed in accordance with management's
aulhorizalion and recorded properly for the prevention and detection of frauduleDt fioanciaJ. reporting, so as to
maintain· the integrity and reliability of !he financial statements. The system is designed to permit preparaDoo of
consolidated financial statements and related DOCcs in acoordance with generally accepted accounting principles.
The concept of reasonable assurance recogoizc$ that the costs of a system of internal 8C4:OUIlting controls sbouId
not exceed the related benefits. Management believes the effectivCDeSSof this· system is enhanced by an ongoing
prognun of continuous and selective training of employees. In addition, management bas communicated to an
employees its policies on bnsiness conduct, safeguarding assets and internal controls.

The Internal Anditing Department cooduets audits and appraisals of accounting and atbcr operations and
evaluates the effectiveness of c:ost .and other cootrols and recommends to management, where appro~
improvements tbc:rcto. Management bas considered the internal auditors' and Deloitte & Touche's
recommendations concemiDg the corporation' s system of intemal accounting CODIlOIs and bas taken actions that
are cost-effective in the cin:umstanc:es to respond approprialeIy to these recommendations. Management believes
that, as of December 31, 1995, the cmporation' s system of intemal acooanting conllOls is adequate to accomplish
the objectives discussed bm:in. .

The Board of Directors catries out its responsibility of finattcial overview tbroogb the Audit Committee of
EnteIprise, which presently consists of six directors who ~ not employees of Enterprise or any of its affi1jllleS.
The EnteJprise Audit CQmmiuee meets periodically with management as. weD as with JqRSeDtatives of the
internal auditors and Deloitte & Touche. The Audit Committee reviews the work of each to c:DS1m that tbe:ir
respective responsibilities are being carried out and discusses related matteJ$. Both the intemaI auditors and
Deloitte & Touc:bc. periodic:alIy meet alone wilb the Audit Committee aDd have free access to the Audit
ColDJI1ittee, and its individual members, at any lime.

E. JAMES FElu..AND
Cbainnau of the Board and

Chief Executive Officer

RoBERT C. MURRAY
Senior Vice President and

Chief FiDanciai Officer

PATRIaA. A. RADO
Vice President and Controller
Principal Accounting Officer

February 14, 1996
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INDEPENDENT AUDITORS' REPORT

To the Stockholders and Board of Directors of
Public Service Ente1prise Group Incorporated:

We have audited the consolidated balan<:e sheets of Public Service Enterprise Group 1DcoIporated and its
subsidiaries (the "Company") as of December 31. 1995 and 1994, and the rellUCd c:oosolidaled stateme1Us of
income, retained earnings, and cash flows for each of the three years in the period ended December 31, 1995.
Our audits also included the consolidated financial statement scbedules listed in the Index inItem 14(b)(1). These
consolidated financial statements and the consolidated financial statement schedules are the responsibility of the
Company's management. Our responsibility is to express an opinion on these consolidated financial stataDents
and consolidated financial statement schedules based on our audits.

We conducted OUI audits in accordance with genc:nlly accepred auditing standards. Those standards require
that we plan and perfonn the audits to obtain reasonable assurance about whether the financial statements are
free of material misstatement An audit includes ~amjning, on a test basis,cvidence supponing !he amounts and
disclosures in the financial statements. An audit also includes assessing the accounting principles used and
significant estimates made by maDagcment, as well as evaluating the overall financial statement presentation. We
believe that our audits provide a reasonable basis. for our opinion.

In our opinion, sucb consolidated financial statements prcscat fairly, in all material respects, the financial
position of Public Service Enterprise Group Incorporated and its subsidiaries at December 31,1995 and 1994,
and the results of their operations and their casb flows for each of the three years in the period ended
December 31, 1995 in conformity with generaDy accepted accounting principles. Also, in our opinioo, such
consolidated financial statement schedules, when considered in relation to the basic consolidated financial
statements takeo as a whole, present fairly in all material respects the infonnation set forth thc:rein.

We have also previously audited, in accordance with gc:oerallyacc:cptcd auditing standards, the CODSOlidaJed
balance sheets as of December 31, 1993, 1992, and 1991, and the related consolidated starements of income,
retained earnings and cash flows for the years ended December 31, 1992 and 1991 (none of which are presented
herein) and we expressed LUlqualified opinions Oll those CODSO)jdaJedfinancial statements. In our opinion, tile
information set forth in the Selected Financial Data for each of the. five years in the period ended December 31,
1995 for the Company, presented in Item 6, is fairly swed in all material ~spects, in ~latiOD to the consolidated
financial slatemcnts from which it has been derived.

DELomc & TOUCHE UP

February 14, 1996
Parsippany, New Jersey
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INDEPENDENT AUDITORS' REPORT

To the Board of Directors of
Public Service Electric and Gas Company:

We have audited the consolidated balance sheets of Public Service Electric & Gas Company aDd its
subsidiaries (the "Company") as of December 31, 1995 and 1994, and the related coosolidatedsw.e:ments of
income, retained earnings, and cash 80ws for each of the three years in dJe period ended December 31, 1995.
Our audits also included the CODsolidated financial statement schedules listed in the Index in Item 14(b)(2). These
consolidated financial statements and the consolidated fiDancial statement schedules are the responsibility of the
Company's management. Our responsibility is to express an opinion on these consolidated financial statements
and consolidated financial statement schedules based OD our audits.

We conducted our audits in accordance with generally accepted auditing standards. Those staDdards require
that we plan and perform me audits to obtain reasonable assur8nce about whether the financial sw.e:ments are
free of material misstatement. An audit includes examining, on a test basis, evidence supporting the amounu and
disclosures in me financial statements. An aucnt also includes assessing the accounting principles used and
significant estimates made by management, as well as evaluating the overall financial statement presentation. We
believe that OlD" audits provide a reasonable basis for om opinion.

10 our opinion, such consolidated financial StateD1CJ1ts present fairly, in all material respects, the financial
position of Public Service Electric & Gas Company and its subsidiaries at December 31, 1995 and 1994, and the
results of their operations and their cash ftows for each of the three years in the period ended December 31,
1995 in conformity with generally accepICd accounting principles. Also, in our opinion, such consolidated
financial statement schedules, when considered in relation to the basic consolidated financial statements taken as
a whole, presen1 fairly in all material respects the information set forth therein.

We have also previously audited, in ac:eordan<:c: with gencral1y accepted auditing standards, \be consolidated
balance sheets as of December 31, 1993, 1992, and 1991, and the related coosolidated statementS of income,
retained earnings and cash flows for the years ended December 31, 1992 and 1991 (none of which are presented
herein) and we expressed unqualified opinions on those consolidated financial statementS. In our opinion, the
information set forth in the Selected Financial Data for each of the five years in the period ended December 31.
1995 for the Company, presented in Item 6, is fairly stated in all material respects, in relation to the consolidated
financial statements from which it has been derived.

DELOInE & TOUCHE LLP

February 14, 1996
Parsippany, New Jersey
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PUBUC SERVICE ENTERPRISE GROUP INCORPORATED

'CONSOLIDATED STATEMENTS OF INCOME
For tbe Yan Eaded Decl:mllcr 31.

$ 4.020,842 $ 3,739.713 $ 3.696,114
1.686,403 1,778,528 1,594.341

456,908 404,202 418.135
6,164,153 5.922,443 5.708,590

OFEil.ATlNG REvEN1JEs
ElectriC ••••.•..••.••••.•.•........••.•..•.•..•.••••••••.
Gas •••••••••••••.•.••••.•..••.••••••••••••••••••••••••.

Nonub.1ity Activities .•..••.•.•.........•.••.•...••••.•••.••.
Total Operating Revenues .••..............•...........

OPEMTING ExPENsES
Opcmtion .

Fuel for Electric Generation and Interchanged Power ..•..••....
Gas Purchased and Materials for Gas Produced ..•.•....• 0 • 0 ••

Othez' 0 •••••

MaintenanCe .•.•.•...•..•.......••.•.•••.•....•....•.•..••.
Depreciatioo aDd Amortization ........•.........•.•.•••• 0 ....

Property Impainnc:nt (note 16) ..•.........•.•....•.... 0 •••••••

Taxes
Federal Income Taxes (note 10) .
New Jersey Gross Receipts Taxes ................•..•.•.....
OIher .•.•••.•.•.••.•..•....•......•••••• o •• o •••• 0 0.0 ••••

Total Operating Expenses 0 ••••••••••••••••••••••

OPERATING INcOME 0 .

OTIIER INCOME
Allowance for Funds Used During Construction - Equity •• 0 0 0 • • • 5.324 12,789
Miscellaneous - net 0 • • • •• __ 8..,:..04_1_........;6:..:...4,;,:30~

Total Other Income 0.00000000 ••••• o. • 13,365 19.219 __ ....:...-_
INCOME BEFORE 1NTEREsT CHARGES AND DIvIDENDS ON PREFERRED

SECURITIES o. 0 0 1.171,075 1.183.312 1.115,334
1NTEREsT CHARGES (note 6)

Long-Term I>ebt 0 •••••••••••••••••••••••••••••••••••• 0 0 0 •••

Short-Term Debt ..... 0 •••••• o ••• 0 •••••••••••••••••••••• 0 •••

Other .•. 0 •• 00.00 •••••••••••••••••••••••••••••••••••••••••••

TotBl IntereSt Charges. 0 •••• 0 0 0 •• 0 ••••••••• 0 •••••••••••

Allowance for Funds Used During Construction - Debt and
Capitalized Interest ...•............ 0 0 • 0 • 0 •• 0 ••• 0 0 •• 0 ••••••••

Net Interest Charges 0 0 0 • 0 0 ••••••••••••••••••••••••••••••••••••

Preferred Securities Dividend Requirements (note 4) 000 •••• 00000000

Preferred Stock Redemption Premium 00. 000 • 00 0 ••••••••••• 0 0 • 0 •• _

Income before cumulative effect of accounting change 595,519
Cumulative effect of change in accounting for income taxes (note 10) .. 5,414
Net Income 0 0 0 0 0 • 0 0 0 •• 0 0 • 0 00 0 •• 0 0 0 ••• 0 • 0 •• o ••• 0 0 •••••• 0 • • • • •• $ 662,323 S 679.033 $ 600.933

SHARES OF COMMON STOCK OUrsTANDlNG
End of Year 0 0 0 0 244.697.930 244.697.930 243.688,256
Average for Year 0 •••••• 0.0 00.000.000 00 .. 0 0 O' 0 ••••• 244.697.930 244.470.794 240,663,599

EARNINGs PER A VER.AGE SHARE OF CoMMON STOCK
Before cumulative effect of accounting change 0 0 0 0 0 •• 0 0 0 • • • • • • •• $ 2.71 $ 2.78 $
Cumulative effect of change in accoUDling for income taxes • 0 ••••• ~_~':'

Total EamiDgs Per Average ShlR of Common Stock •• 0 0 •• 0 ••••••••••• $

DMD£NDS PAm PER SHARE OF COMMON STOCK 0 0 S

891.782
961,539

1.118.758
312,610
674.231

353.997
612.961

80,565
5.006.443
1.157.710

695,763
1.023.956
1.118,523

308.080
634,028

312.551
583,167
82,282

4.758.350
1,164,093

717.136
897,885

1.014,455
304.403
601.597
77.637

313.680
597.898
77.052

4.601.743
1,106,847

12,265
(3.778)
8.487

434,066
32,822
29.172

496.060

(37.208)
458.852
49,426

474
662,323

459.158
23.962
12,805

495.925

(33.793)
462,132
42,147

679.033

469.120
13.860
19,554

S02,534

(20.833)
481.701

38,114

2.48
.02

2.50
2.16

2.71 $

2.16 $

2.78 $
2.16 =:=$ ===:
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PUBLIC SERVICE ENTERPRIsE GROUP INCORPORATED

CONSOLIDATED BALANCE SHEETS

ASSETS

tJnury PI..ANT~lNAl.CoST (_ 15)

EICdric .
Gas ..•.•...••..••..••••.•..••.•.•••...•........•.••••••.•••..•..••..••..•.....•••••.......
Commau .

Tocal. ..•••••..••••••....• ,. .
Less: acaDIIIIIaled dcpn:ciaIiQZl aDd IIDIlrtizalioG .
Nee _ .

Nude. Fuel ill Service, IICt of acaamDlarcd amortization-J99S. $297.435: 1994. $302.906 ••..•.....•.

Nc:t Ucilicy P1IDC in Serricc .
CoAsuuaion Wed: ill PJogress. iDcludiq Nuclc:Ir Fuel in Pmceu-J!l9S. $104.743; 1994.565,429 ....•...
PQac Hdd for FlICIJte Use .

Net Ulility PlaDt ,' : ..

1NvEsDmm AND OTHER NONcuD!Nr Asstts (DQCe& 3.7. 8. 1 I, 12 aod 16)
1..oq.7enJ\ IDvestmeDIs. IICt of Imllrtizazioa- 1995, $7.213; 1994. $2.365. aud IICt of valualioD

a1lowaDccs-l995. $11,302; 1994. $17.104. rapcccively .
Oil au4 Gas Propcny. Plul1lDd EquipmeIll.net of accumulated dcp=iatioo aDd UIIOrlU:atiou-I995.

$786,736; 1994. $748.245 .
Real Eswc. Pmpcn:y aDd Equipmc:m, Del of acamwIated dcpn:cialion-l99S. 55.063: 1994. $J4.242, 3IId

net of valDUioo allow __ I99S. $8,228; 1994. $23.264. respectively •.•.••..•••••••......... '"
0Iher PIaul. Del of 2IX'DmI·

Jlred cIcprecimoa aDd UlIOrliutio.-I995. $6.531: 1994. $4.653 •.•.....•...
Nac:Icar ~ IDd Otbe:r Special FlIDds _ .
0dIer Assecs-act .

TotaIlnI.-eslmcDu aDd Otbcr NCIIICJJmlDI Assets .
CuJlm.rr Ass£rs

Cwsh aDd Cash Eqllivalaltl (DOle 9) .
A«vuats RccciVlble;

Cuslomc:r AcaJuars Receivable .
Odler Ac:cowns Receivable .
Less: .u_ far doubcful accouuts .

UDbilled Revc:aaes .
FtId, II: .vcn,c COQ '" .

MataiIls lad Supp1ics,Del of in\UCaly vahwioo =crvcs-l99S. $20.100; 1994. $18.,200. :espcclivcly .•
Deferred Iucome Taxes (!IOtC 10) " .
Miscrllmeous Cum:m AssetI .

TOI&I ClIm:nt AssetI .
DEFEIutED DDm (_ 5)

Prvpcny Ab:!OdO!lIllCll~ .
Oil md Gas Propeny Wrife-DowD .
~ Debt &pease .
DefaRd OPEB Costs (llOCeS J UId 13) '" .
U~ EIcctric EDergy IIId Gas CosIs--act .
U~ EDviroamcataI Costs (1IOCeS 2 aDd 12) .
U~ P1mIt aDd Rcgulakxy SIIJdy CQas .
UIIl'el:OVCRd SFAS 109 DcfClKd lDcomc Taxes (naJe 10) .
Deferred Dec uriDlrion ad Dee liissiooiagCosts (DOle 3) ..••.••.•..••....•.•.•••••...••.•...
0dIer .

Total Defmed Debits .

7_1. .

See Nores to Consolidated FJnaDcial Statements.
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Deeeaber:n.
IlI9S J!1J4

01I0asaads 01 DoII8n)

$13.oos.103 512,345,919
2.442,572 2,318,233

517.104 545.131
16,054.779 15,209,283
S,.wo.414 5.147.105

10.614,365 10.062.178
180.0J8 205,273

10.794,383 10,267.451
369.082 806,934
23.966 23.860

11,187.431 11,098,245

1,822.160 1,625.952

608.015 577.913

15,558 115.210
27.997 36.063

276,348 233.022
55.974 85,478

2,866,052 2.673,638

76.233 67.866

525.404 434,207
260,713 211.779
37.641 40,915

246,876 204.056
253,360 268,927
144.970 148.285
27,571 25,311
62,631 37,356

1.560.117 1,356,872

70.120 88,269
36J)78 41,232

123.833 134,599
167.189 116.476
170.S6S 172.563
13D,070 138.435
35,150 37.128

769.l36 791,393
49,872 53.016

5.826 15,574

1.557,839 1,588.685

$17.171,439 $16.717.440
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PUBUC SERVICE ENTERPRISE GROUP INCORPORATED

CONSOLIDATED BALANCE SHEETS
CAPITALIZA nON AND UABILITIES

DIamIIer 31,

CAPrr A1JZA.T1ON (1KIles 4 and 6)
CoaJmoa Bpity

Commoa SIOdt ••••••• - - •••• - ••• - .
RaaiIIed EanaiD&a .

TOIl! CocDmoIl Bqllity .

S 3.aol,151 $ 3.801.151
1,643.7IS 1.510.010

5.444.942 5,31U61

SUBSIDIARIES' SBCURlI1ES AND OBUGAnONS
Prefmed SeclIrilies

Prcfr:m:d SIoclt WidJout MaDdaloIy RedemptiOll , .
Pre(cn=1 &ocli: WIIb MaDdaJoJy RedaDpDOIl .
Moatbly IDccme Prdcned Securities - . - .

Loag-Tam Debt .

TOIl! Capitalization - .

0ntD LoHG-1'ERM LlABn.mES
Decnntamjnation, DermnmjssioDiDg aDd Low Level R.Idwastc Costs (DOte 3) •••••.•....••..•.•.•.•..•
EnviroDmc:mal Cosls (1IlJla 2 and 12) .
CIpiuJ. LeIse ObIipUoas - .

Total OIbel'Long-Term Lbbilizies .

Cu1tJtE!'IT UABu.mEs
LoDa:. Term Debt due wiIbin ODe year - .
CommadaI PlIpc:r aDd LouIs (note 6) .
Boot~ - ..•..•. - .
Aa:olmIs Payable .
OCher Tues Accrued •••.•.•••• - .
1DICIaI AccrIIed .
~ Liability for Vacabo:D Pay _.•..• _•• _ .
e- Deposits .
Liability fer lDjmic:s and Damages .
MisceD_ &vi%QamcnIal Uabililie$ _ .
0Cbcr .

Total Otnent LiIbilitiCl$ _. _ .

I>EFEIw;D Cu:Dm
Acc.llm'_ Dc:fCD'lll! 1DcuDe TalICli (DOte 10) .
Aec:!lDwJ1IOd Dc:fcaed ~ Tax Credits .
DefcuccI OPEB Costs (_ 1 IlIId 13) .
~ .

TOIl! Dcfcucd Cnldits .

324,994
1so.000
210.000

5.189.79]

n,319.n1

so,449
96,Z72
53.1n

]99,832

90,630
849,S67
70.0]4

S67.787
34,678

108,245
17,089
32,785
38,141
]6.954
95.907

1,921.797

3.094.620
392,324
167,119
15m

3.730.083

384.994
lSO.000
lSO,OOO

5.180.657

11.176.818

56.149
105.684
53.770

215.603

499.738
491,586

86,576
433.471
44.149

107.962
27,080
33.698
29.814
lS,36S
87.480

1,856.919

2.905.390
412.466
116.476
33,768

3.468,100

CoMMmcENTs AND COlmNGEHT LlABn.t1IE$ (JIllte 12)
TOII! _..... . $17.171.439 $16.717.440
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PUBUC SERVICE ENTERPRISE GROUP INCORPORATED

CONSOLIDATED STATEMENTS OF CASH FLOWS

CAsH FLows FRoM OPar.ATlNG ACTMnEs:

Net IDcoqe .
~ to I'CCGIICiIe ..et iDcame to IlCI cash ftows fJom opcratiDg activities:

l>epreciaUoD IDd Amorl:izaIiOll _ .
AllIortiZlIl:io of NIICIeu' FlId .
Rec<mllY (Ddeaal) of E1CClric Eaergy IlIId Gas eom-t .
Loss from PIopeny J:mpaiJme:ats .
ClmwIative Effect of OwIse ill h:c0Wl1iDg for 1Dcome Taxes •.•••.•.......•..•.•....
UmW2Ied GIiDs 0II1Jlveslmeats-.. '" .
ProviIioo for Defczra! 1nc:oIlIe Taxes-aet .
Illvat1Da11 Tax Cn:dits--ael .
ADOVtaDCe for Ftmds Used DuriDg Ccmslruaioo--De and Equity aDd Clpiralizcd

1zItaest .
Proceeds from Lcasi:Dg ~vities-net , .
Qwages ill cerQin ClInalI asseils aDd liabilities:

Nel (iDc:rcase) ~ ill Acc:amls R.eceivable and UDbilkd ~ ••.••.........
Net decrease iIIlDveatmy-Foel and Materials aDd Supplies ' ..
Net iDc:Rase (decrease) in Atl:oaDlS Payable ••• _ ; •• _ .
Net deause in ~ Taxes .
Net cbaDJe ill 0dIer Conac Asaels UId Liabilities .

0dIer '" .

Net cub provided by opczaliDg activities .

CASH FLOWS FItON INvE:mNG AC'IlVmES:
Addiliclas lD Uli1ily PlaIR. exdDdiag AFDC .
Addilioas lD Oil aDd Oas PnJpeny. PIaDI and Equipment. excludiDg c.pi.la1izecI 1nlere:Sl ••••.
Net (iDcIeuc) ~ in Leaa·Tenn InvesllDeolS aad Real Eswe .
JDaase in DcottmmivioaiDg .uJd 0dIer Special Fuads, excluding inte:n:sl ••••••••.•.•••••
CoslofP!alll~ .
0dIer .

Net as.b IISed ill iD1/CSliDg activities .
CASH FLOWS FRoM fBowDNc; AC'IlVmES:

Net iDcRasc (cIec:R:ue) iD ShCIn-TeI1II Debt .
~) iDctase in Book Ovealrafts .
1ssaIDI;::e of Loag-Tam Debt .
Redempciaa 0( Loag-Term Debt .
LOIIg-Tmm Debt IssaaDce aDd R.edeDlptiOll Costs ~ .
Issumcc of Prc:fened Stock •••••••••••••••••••.••••••••••••.•••••••.••••••••••••••.
Redempcioa of Prd'eued SlDct .
Issaaace of MOIltbly lDcomc Prd'ened Sec:uriIie:s .
IssuDcc of COIIIllIOII Stock .
CIsh Dividellds PIid 011eo- Stoct .
Olber .

Net c:uh ased ill iDaDciDa activities ••••••••••• _ ..

NetiDcJuse (dec:tase) in c.sh ami CasII Equivakots .
Cub llIId Cub EqaivaJems at BegiDaiDg of Year _ .

Cab and Casb Equivlleals at adof Year : •.•••.••

Iacame Taxes Pllid .
llITiefeSl PIid .

See Notes to Consolidated F"tnanciaJ Statements.
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Far tile Yean EDded Deeembcr- 31,
1m .".. 1'"

m-sa.ds IIIDoI8rs)

$ 662,323 $ 679.033 $ 600.933

614,231 634,028 601,597
75.028 95.173 102,718
l.m (110,529) (184.770)

77.637
(5,414)

(46,~ (26,329) (8.694)
145.092 138,919 168,406
(20,142) <20,247) (11.655)

(42,532) (46,582) <33.(98)
37.652 27.682 14.780

(186.225) 84.440 (68.382)
18,882 41,169 16.438

134.316 (85.790) 95,331
(17,279) <258,818) (293.919)
(12.005) 36,748 (19,505)
68,244 42,893 <20,732)

1.492.915 1.231.790 1,031,671

(649.883) (849.174) (863,294)
(127.729) (156,302) (88.864)

(81,264) 58.416 66,659
(29,617) (35,394) (45.s08)
(29,674) <33,962) (47.791)
29,899 13,933 (l4.G42)

(888,268) (1.002.483) (992,840)

357.981 (86,050) 185.654
(16,562) 23,584 (10,078)
156,320 849,800 2,137.700

(556.294) (593,790) (2,083.453)
<9.177) (29,81J) (72,114)

75.000 75.000
(60.000) (120.000)
60,000 lSO,OOO

2S.49S 273,479
(52&,548) (528.071) (5Z1.s72)

(1.970) (6.m)
(596,280) (232,813) (22,156)

8.367 (3,506) 16.675
67,866 71,372 54,697

$ 76,233 S 67,866 S 71,372

S 185,376 $ 155,104 S 140.172
S 481.264 S 432.873 $ 4S8,9S{i

849900319
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PUBLIC SERVICE ENTERPRISE GROUP INCORPORATED

CONSO'LIDATED STATEMENTS OF RETAINED EARNINGS

For th~Yean EMed DeceadIer 31,

Balanoc January 1 .•.•...•.....••..•........••.•....•..•.
Add Net Inconlc ..

Total .

ms I'M 1m
(ThousaDds of DoD.n)

$1,510,010 $1.361,018 $1.282.931
662,323 679,033 600,933

2,172;333 2.040,051 t.883.864
Deduct

Dividends on Common Stoclc(A) ••••••••••.••••••••.••
Capital Stock Expenses •••••.•.•.••..•••..•.•••••..••

Total Deductions .•• : •••.•......•......•.....•. ,
Balance December 31 .

528,548 528,071
1,970

530,041
$1,510,010

521,572
I.274

522.846
$1,361.018

528,548
$1,643,785

(A) The ability of Enterprise to declare and pay dividends is contingent upon its receipt of dividend payments
from its subsidiaries. PSE&G. Enterprise's principal subsidiary, bas ,restrictions on the payment of dividends
wbieh arc contained in its Restated Certificate of Incorporation, as amended, .certain of the indentures
supplemental to its Mortgage and certain othc::r indentures. However. none of these restrictions presently
limits the payment of (,tividends out of current earnings. The amount of PSE&O's restricted retained
earnings at December 31. 1995, 1994 and 1993 was $10 million.

See Notes to Consolidated Fmancial Statements.
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PUBLIC SERVICE ELECI'RlC AND GAS COMPANY

CONSOLIDATED STATEMENTS OF INCOME

OPERATING REvENuEs
Electric .•••.•••......••.•.•••...•.••.•••••.•.••.••.•....••..
Gas ••••..•..•.•••...•••••.••.••••••••••••.••••.•.•.••....•.

Total Operating Revenues .•.•.••••••.•.•.••....•.•..•.•.
OPERATING ExPENSES

Operation
Fuel for Electric Generation and Interchanged Power •.••........
Gas Purchased and Materials for Gas Produced .
Other •....••.•...•.•...•....•...• , " •• , ••..•.........•..•.

MaiDtenance .•..•......•.....••....•...••..•...•........•....
Depreciation and AJoortization ••••••••••••••.••••.•..••.••••.•.
Taxes

Federal Income Taxes (note 10) .......••........•............
New Jersey Gross Receipts Taxes ......••...•.....•...........
Other ..........................•...•......................

Total Operating Expenses ••.•..•.•••..••.•............•.
OP£RATING INCOME .

0rH:E.R INCOME
Allowance for Funds Used During Construction - Equity ...•......
Miscellaneous - net ...............••..••...•............•.•..

Total Other lnCOIDe •••••••••••••••••••••••.•••••••••••••

INCOME BEFORE.INTEREsT CHARGES AND DJvmENDS ON PREF'ERREo
SECURITIES ...•....•........•.•...••...•••••.•.•••...•......•.•.•....•.. '.

INTEREsT CHARGES (note 6)
Long-Term Debt •..••.•••••••.••...••.••••.••.••••.•.••..•••.
Shan-Term Debt ...............••.......•....................
Other .

Total Interest Charges .....•.........................•..
Allowance for Funds Used During Construction - Debt ..........•..
Net Interest Charges ••••••...•••.•.•.••..••.•••••••••.•....•..•.

Monthly Income ~fened Securities Dividend Requirements (note 4) ..
Net I,ncome .
Preferred Stock Dividend Requirements (note 4) •••••••••••..•......
Preferred Stock: Redemption Premium (note 4) •...••.•..•.••.•.•.•..
EARNINGS AVAn..A8LE TO Pvsuc SERVICE EN'rERPRISE GROUP

INCORPORATED ••..••..•..•....•...•...••••..••.••...•••........•...•.•.•

See Notes to Consolidated Financial Statements.
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$4.020,842 $3,739,713 $3.696,114
1.686,403 l,n8,528 1,594,341
5,707,245 5,518,241 5,290,455

891.782 695.763 717,136
961,539 1.036,701 919,870
949.400 959,859 882,641
312,610 308,080 304.403
591.114 551,372 510,539

321,433 294,529 308,790
612,961 583.167 597,898
70.904 76.100 67,593

4.711.743 4,50S,571 4.308,870
995.502 1,012,670 981,585

5.324 12,789 12,265
7.72g 6,233 (3,841)

13.052 19.022 8,424

1.008.554 1.031.692 990,009

357,584 366.894 364,252
20.740 18.175 6,414
28,545 10.856 19.290

406.869 395.925 389.956
(30.943) (25.319) (14.815)

375.926 370.606 375.141
15.664 1.680

616.964 659,406 614.868
33,762 40.467 38,114

474

$ 582.728 $ 618.939 S 576,754
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY
CONSOLIDATED BALANCE SHEETS

ASSETS

UnurY P1.ANT~AL COST (lIlICe 15)
EIearic ••••••••.•.••.••.•..........•••••.•.•••...•.....•••.•..•........•...•....•...•.
GIS .••••••...••••.•.••••..•.•...•....•••.••....•••.•••..•.••...••...•.•.••..•.•..•...
CommoD •••••••••••.•.•••...•.•••.••••.•••••••••.•••.•••.••...•••••••••••••.••••••.•.

Tatal _.
les$ICQlIDIl1alct! dqxec:iaIion .ro amortizalioa _ .

Net •••.•..•.•• _ .
Nuclear Fuel illSavicc, Del of ~ 8IIICXIiz.aliQn1995. $297,435; 1994, $302,906 •••.•..

Net Utility PIaDt iD Service •••••••.•• __....••..••....•••.•.... _....•...••••..........
Coostructioo Wort in Progress, iDcluding Nuclear Fad ill PJocess-l995. $104.743; 1994. $65,429 ..
PlamHddfor~U$C ••••..........••.•.••.......••..••.••.... _........•............ _.

Net lhility P1aIIl ...••••••.•••••••••••••••••••••• _•••••••••••••••••..•.•••••••••••

1NvEsn.tE:NTs AND 0ntEa NONCIIMENT ASSETS
Loag-Tczm lDvesuDeDts, Del of amortizalion-l995. $6.009; 1994. S2.365. respeetivdy ....•.....•
Nuclear Dec:ommissioaing aDd Olber SpecW Funds (_ 3) .•...•...•......•••........•... _..
0dJcr PIaDt. Del of accumuJalcd deprecialioa aDd 1IIKIniutioo-1995, SI,9()S; 1994, Sl.l27 ....••.

Total IDvCSlmClltS aDd Odaef NOIlCIDTeIlI Asse!s •••••.••.•.•..••••.••..••..•••• _•. _ .••

CuJwNr AssETs
Ca$b aDd ClIsh Equiva1cDts (lIOCe 9) _.••.•...
A.CCOlIlIlS lleceivable:

Customc- ACCOIIIIls Receivable .
Olbcr Accoams Receivable .
Less: a11owaDa: for doublful accOUDt:i .

Ullbilled Revenues _ .
~ at average cost •••••••.••••• __ _•••.•
Mateials aDd S1Ipplies, Del of iamllOr'y vallJalillll ~199S. $20,100; 1994, 518.200.

respecti~ .
DcfClRd IDc:ome Taxes (DOCt: 10) _ _.•.....
MiscellaDeOllS Cazrc:D1 Aac:ts " .

TotII CunaIt Assc:ls .
DEfD:Rm DDm (DCMe 5)

Propeny Ablndonmnn5-llel . , .
0il1DCl Ga$ Property Write-Dowa .
1JDImonized Debt E1peDse _ _ .
I>cfaRd. OPEB Costs (Doll:s 1 aDd 13) " .
U~ E1cclric EDergy aDd Gas Costr-ael .
~ EaviJuamclltai CoslS (D<*S 2 IIId 12) .
UIIRlCOVI:Ied P!aIll Jlld Regulalcxy Study Costs _ _
DefClRd DccoolallliJwion aDd Dec:ommissiOllillg Costs (1IlIfiC 3) ...•..•...•... " .......•••.• _.•
U--m SFAS 109 Defczm:llllcome Taxes (_ 10) _••••.....
0dIer _ .

Total Defen= Debits .

Total __ .

See Notes to Consolidated Financial Statements.
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o-Iler31.
1!lH 19M
('I1IeaQUt of DoDan)

$13.ll9S.103 SI2.34S.919
2.442.572 2,31B.233

517.104 545.131

16,DS4.779 IS,209,283
5.440.414 S.147.1OS

10,614,365 10.062.178
180.018 205,273

10.794,383 10.267.451
369.082 806.934
23.966 23.860

11.187.431 lJ.09&.245

119.474 65,886
276,348 233m2
24.976 32.879

420.798 331,787

32,373 27.498

525,404 434.207
163,976 IS 1.684
37,641 40.915

246.876 204,QS6
253,.360 268.927

143.741 146.763
27.571 25,.311
37.130 30,407

1.392.790 1,247.938

70,120 88,269
36,078 41.232

122.049 132,342
167.189 116,476
170,565 172,563
130,()70 138.43S
35,150 37.128
49.m 53,016

769.136 791.393
5,700 IS,574

1,555,929 1,586.428

$14.556,948 $14.264.398

849900323
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PUBUC SERVICE ELECI'RIC AND GAS COMPANY

CONSOLIDATED BALANCE SHEETS

CAPITAliZATION AND LIABILITIES

CAft1'AUZAnON <_ 4 ud 6)
CommoD Equity

Commoo SlOclt •••••••.•.•••• - •••••• - .
COlltributed CapitII from Eatc:rprisc .
Rel.Imed EaruiDgs - .

Tatal CmamoD Equity .
Plefene4 Stock witbout 11IaDdaIaIy redempcioo .
Plefarcd Stock with maadarmy redcmpliaa .
MCIIllhly 1DcarDc Ptefarcd Securities of Subsidiaxy - •••
Laag-Term Debt .

Tatal CapiWizaticm .

0nER 1.c»IG-'IDN LWlltJIlES
~ l)ommmjS$ianiDg and Low Level Rad_ Costs (DOCe 3) .••••••••.•••.••••.•
En~ Casts (DOlC5 2 aDd 12) .
Capital Lease Obliplioas (DOte 11) .

Tocal 0Ihc:r Laag-Term Liabilities .

CUUENT L1ABnm:Es
LoDe-Tam Debt due within ODe yeIr _ .
CommadaI ~ UId LoaDs (_ 6) .
Boat 0vadtIfts .
ACClIUIItS Payable .
Ac:aluDts Payable--Assacialcd Compaaies (nCIle 19) .
Otbcr T_ Acaued '" .
lDlaat Ataued .
Estimated LiahiIity far Vaeatiaa Pay .
eus.amer DeposiI$ •• , .
LiabiIlty far IIVaries IIld DaInaJe$ .
MiscdI"'lt'ClU$ Envirallmeatll1 Liabilities .
Otbcr _ .

Tacal Cum:at Liabilities .

DEFmtam CIwm's
Acc:umuJalicd. Dc:farcd IIlcomc Taxes (_ 10) .
AQI;II!I!!\lared Def'efted Invesbl!ellt Tu Credit5 .
DeferRd OPES Casu (_ 1 aDd 13) .
Olber .

Tara! Defa:red CRdiu .

~ AND CormNGENr l..wlIL.m£S (IIOCC 12)

Tatal .
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S 2,563,003
594,395

1,372,729

4,530.127
324,994
ISQ,COO
210.COO

4,$86.268

9,801.389

50,449
96,272
53.111

199.832

567.316
70.014

481.632
8.011

32,767
95.811
17.089
32,785
38.141
16.954
5O.7S1

1,411,271

$ 2.563,003
534.395

1,292.,201

4,389,599
384,994
1SQ,OOO
150,000

4.486,787

9,561.380

56,149
105.684
53.770

215.603

310,200
401,759

86,576
370,QOS

16.617
36,030
95,721
27.080
33,698
19.814
15,365
50,178

1.473.703

2,535Ji(l3 2,478,539
37().610 389,721
167.189 116,476
71.0S4 28,976

3,144.,456 3,013,712

514,556,9048 514,264.398

849900324
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PUBLIC SERVICE ELECl'RIC AND GAS COMPANY

CONSOLIDATED STA1'EMENTS OF CASH FLOWS

CAsH FLows FRoM OIu.ATING AC'I1VJTl6S:
Net IDc:ame _ .••••.••.•..•.•••••••••••••••
AdjllSllDCDl5 to r=IIICile aet ~ to Del ca$h lIows from aperuiDg 1CIi"rities:

Dcpreciuioa UId AmonizaIian ••.•••......•.•.••..•..•••••••••••..••••••••.•
AD:JartiDlioa of Nuclur Fuel .
Recovay (De.fmal) of Electric: Energy UId Gas c:os-.- .
PtvviIiaa foe Deferred IDc:ome Tu~ .
lDveslIDIllII TaxC:ledi1s--iJet .
ADowaace few Fwads Used DariDg CaIsauctioa-Deb and Equity _.••••••••.•••.•
Chqcs in certaiIl CIIl1aIl _ IDd liabili!ie$:

Net f-) ~ ill AcCOWltS RcccivabIc IDd Unbillcd Rc_ .
Nee cIec:Iusc iD IDveIlUlry--FueI aDd MaICriaIs UId Supp\ic$ .
Nee iacruse (deaeasc) ill Ac:eouDts Payable _ .
NeI ~ in Accrued Taxes .
Net c:bIDfc ill 0dJcr Cwn:nl Assets aDd liabiIilies '.••

Olber .

Net cub provi4lcd by opcntiug 1CIivitic5 .

CASH fLows FROM INYE:s1lNo AcnvmEs:
Additiaas to Ulilily PlaDI. cxcludiDg AfDC _ .
Net (~) cIcaeuc ill Loag-TCIDI JDVC$llDClIU _•••••
Net iDclcase iD DccoImnissiODiag FlIDds aDd O!bcr Special FUilds. cx.cludiIIg iDlcrcst .
Cost d PiaDt R.cmovll-aet .
0dIcr , .

Net cash used in iDvesliDg activities .

CAsH FLows FROM FItlANCINCi AcTtvmEs:

Net iDcaase (dcaasc).iD Sbon-TCIDI Dcbl '" .
(Dccrcue) iDa'ease ill BooI:: C>vcrdraflli ..
1snaDce of Laag-Tcna DdJt , ...••
RcdcmpIian of LoIlg-TClJll Debt .
Loug-Tcrm Debt IssuDa: aDd Redemption Costs ..
Iss1aDcc 0( Plefelrcd Sled: .
Redrmptioa of Prefczn:d SI(l(;Jc .

IssualIce 0( MoDddy Iacomc P%efcned Securities .
CODttibatcd Capital by &raprise .
Cash DiYidcDds Paid .
Otbc:r .

Net cash (used ill) p:ovided by fIDaaciDg activities .

Net iIIaea$c (decrease) illC&sb IDd Cash EquivalcDcs ••••••.•.••..••..•••...••••••..
Cub mid Cash EquiVllCllts It BegiDaiag of Year ..•.....••.•....•. _..•..•...••...•.

Cash aIId Cd EquiVIlcats at EDd of Year ..

IDcome Tues Paid •••.••••.•.... _ .
IDIaesI PlIid __ .

See Notes to Consolidated Financial Statements.
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For die Years £aded DeceIDbcr 31,
1"5 I"" 1m- ---rn-s-ts of DcIIWs)

$ 616,964 $659,406 $ 6J4,868

591.114 551,372 510,539
75,028 9S,J73 102,718

1,998 (110,529) (184,770)
79,321 108,163 175,868

(19,lIl) (19,20&) (18,408)
(36,267) <38,108} (27,080)

(149.583) 74,891 (78,953)
18,589 41,163 16,920

102.,961 <99,788) 83,421
(11,071) (261.037) (286.119)

(2,100) 36.245 (27,790)
57.158 22,763 (49,006)

1,325,001 1,060,S06 832,208

(649.883) (849,174) (863,294)
(65,189) 50,668 (26,980)
(29,617) (35.394) (45,508)
{29.674) (33,962) (47.791)

859 1,692 (13,607)

('T13,S04) (866,170) (997,180)

165,557 (130,969) 275,192
(l6,S62) , 23,584 (10,078)
156,320 849,800 1,972.700

(367,039) (478,9S0) (1,716,401)
(8.462) <29,731) (68,227)

75.000 75.000
(60.000) (120.000)
60.000 150.000
60,000 174,670

(535.962) (545,767) (531,314)
(474) (1,970) (754)

(546.622) (209,003) 170.788

<4,875 (14,667) 5.816
27,498 42,165 36.349

S 32,373 S %7.498 $ 42,165=
S 279.873 S 209,196 $ 172,869
S 399,S01J $ 345,867 $ 356,620
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY

CONSOLIDA TED STATEMENTS OF RETAINED EARNINGS

For dte YUQ !IIded Decemba' 31,

Balance January 1 .••.••.•..•......•.....•••..•••...•...•.•.
Add Net lDcome ..•..•.••.............•............•.......

Total ••••.....•.......•.........•..•••....•.••.•.
Deduct Cash Dividends(A)

Preferred Stock, at required rates •..•...••....•.•.•...•.•.
CommOD Stock .....•..•.•...........•...............•.

Adjustment to Retained Earnings ...................•.........
Total Deductions •....•.•..•...•.......•...........

Balance Deoember 31. •.•..................................•

I"! 19M 1Jt3
('J1tougIIIIs fJl DoIIus)

$1,292;201 $1.180,532 $1,097.734
616.964 659,406 614.868

1,909,165 l.839,938 1,712.602

33.762
502,200

474

40,467
505.300

1$70
547,737

$1,292.201

38.114
493.200

756

536,436
$1,372,729

532.070
$1.180.532

(A) The Company has restrictions on the payment of dividends which are conlained in its Restated Cetti6cale
of Incorporation, as amended. and certain of the indentures supplemental to its Mortgage and certain other
indentures. However, none of these reslrietiODS presendy limits the payment of dividends out of current
earnings. 1beamoUDt of the Company's restricted retained earnings at December 31. 1995, 1994 and 1993
was $10 million.

See Notes to Consolidated Financial StatementS.
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PUBLIC SERVICE ENTERPRISE GROUP INCORPORATED

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS

Note 1. OrgaoizatiOD and Summary of Significant ACCOUDtiDgPo6cies

OI'ganizatioD

Public Service Entelprise Group (Enterprise) bas two direct wholly owned subsidiaries, Public Service
Electric and Gas Company (PSE&G) and Enterprise Diversified Holdings Incorporated (EDHl). Enterprise's
principal subsidiary, PSE&G, is an operating public utility providing electric and gas service to CUS~ in
certain areas in the Slate of New Jersey. As of December 31,1995. PSE&G comprised 85% of Enterprise's assets
and for the year ending on that date. 93% of its revenues_ Of the 150,000,000 authorized shares of PSE&G
common stock at December 31, 1995, there were 132,450,344 shares outstanding, with an aggregate book value
of $2.6 billion.

PSE&G has a finance subsidiary, PSE&G Fuel Corporation (FucIco), providing financing, unconditionally
guaranteed by PSE&G, of up to $150 million aggregate principal amount at anyone time of a 42.49% inteml in
the nuclear fuel acquired for Peach Bottom Atomic Power Station Units 2 and 3 (peach Bottom). PSE&G also
has a subsidiary, Public Service Conservation Resomces Corporation (PSCRC) whicb offers demand side
management (DSM) services to utility customers. In 1994, Public'Service Electric and Gas Capital. L.P.
(Partnership), a limited partnership in Which PSE&G is the geDera1partner, was formed for the pwpose of issuing
Monthly Income Preferred Securities. (See Note 4-Schedule of Consolidated Capital Stock and Other
Securities). In 1995, PSE&G created a new subsidiary, Enterprise Ventures and Services, to pursue products and
services beyond traditional geographic and industry boundaries.

EDHI is the parent of EnteIprise's nonutility businesses: Energy Development Corporation (EDC), an oil
and gas exploration and production and marketing company; Community Energy Alternatives Incorporated
(CEA), an investor in and developer and operator of cogeneration and independent power production facilities;
Public Service Resources Corporation (PSRC), which makes primarily passive investments; and Enterprise
Group Development Corporation (EGDC), a nonresidential real estate development and investment business.
EDHI also has two finance subsidiaries: PSEG Capital Corporation (Capital) and Enterprise Capital Funding
Corporation (Funding).

C00s06dation Policy

The consolidated financial statements include the accounts of EnteIprise and its subsidiaries. All significant
intercompany accounts and transactions have been eliminated in consolidation. Certain reclassifications of prior
years' data have been made to conform with the current presentation.

Regulatioo-PSE&G

The accounting and rates of PSE&G are subject, in certain respects, to the requirements of the New Jersey
Board of Public Utilities (BPU) and the Federal Energy Regulatory Conunission (fERC). As a result, PSUG
maintains its accounts in accordance with their prescribed Uniform Systems of Accounts, which are the same.
The applications of Generally Accepted Accounting Principles (GAAP) by PSE&G differ in certain Iespects from
applications by non-regulated businesses. PSE&G. prepares its financial statements in accordance with the
provisions of Statement of Financial Accounting Standards No. 71-"Accounting for the Effects of Certain
Types of Regulation .. (SFAS 71). In general. SFAS 71 recognizes that accounting for rate-Iegulated enterprises
should reflect the relationship of costs and revenues. As a result, a regulated utility may defer recognition of cost
(a regulatory asset) or recognize an obligation (a regulatory liability) if it is probab)e that. through the rate.
making process, there will be a cOJTeSponding increase or decrease in revenues. Accordingly, PSE&G has
defetred certain casu, which will be amortized over various periods. To the extent that collection of such C05lS

or payment of liabilities is no longer probable as a resuh of changes in regulation and/or PSE&G's competitive
position. the associated regulatory asset or liability will be reversed with a charge or credit to income. (See Note
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NOTES TO CONSOLIDATED FINANCIAL STA TEMENTS-(ContiDued)

5-Deferred ItemS). If PSE&G were to discontinue the application of SFAS 71, the accounting impa.cl would be
an extraOrdinary, non-cash charge to operations that could be material to the financial position and results of
operations of Enterprise and PSE&G.

Amounts charged to operations for depreciation expense reflect estimated useful lives and methods, which
iDelude estimates of cost of removal and salvage, prescribed and approved by regulators rather than those that
might otherwise apply to non-regulated enterprises. PSE&G cannot presently quantify what the financial
statement impact may be if depreciation expense were to be determined absent regulation.

Utility Plant aDd Related Depreclation-PSE&G
Additions to utility plant and replacements of units of property are capitalized at original cosL The cost of

maintenanee, repairs aDd replacements of minor itemS of prc>pCrty is charged to appropriate expense accounts.
At the time units of depreciable property are retired or otherwise disposed of, the original cost leu net salvage
value is charged to accumulated depreciation.

'Depreciation is computed under the straight-line mechod. Depreciation is based.on estimated average
remaining lives of the several classes of depreciable property. These estima1es are reviewed on a periodic basis
and necessary adjustments are made as approved by the BPU. Depreciation provisions stated in percentages of
original cost of dep:eciable property were 3.52% in 1995. 3.51% in 1994 and 3.46% in 1993.

Use of Estimates
The process of preparing financial statements in conformity with GAAP requires the use of estimates and

assumptions regarding certain types of assets, liabilities. revenues and expenses. Such estimates primarily relate
to unsettled transactions and events as of the date of the financial statements. Accordingly, upon settlement,
actual results may differ from estimated amounts.

Decontamiaation and Decommissioning-PSE&G
In 1993. FERC issued Order No. 557 on the accounting and rate-making treatment of special assessments

levied under the National Energy Policy Act of 1992 (EP Act). Order No. 557 provides that special asseSsments
are a necessary and reasonable current cost of fuel and shall be fully recoverable in rates in the same maIJJJer as
other fuel costs. In accordance .with its filed Alternative Rate Plan, PSE&G bas requested to have. separate
mechanisms to ensure continued recovery of costs associated with activities mandated or approved by state or
federal agencies, but no assurances can be given that the BPU will authorize such recovery from customers; (8«:
Note 2-Rate Matters and Note 3-PSE&G Nuclear Decommissioning and Amortization of Nuclear Fuel-
Uranium, Decontamination and Decommissioning Fund).

Amortization of Nlldear FueI-PSE&G
Nuclear energy bumup costs are charged to fuel expense aD a units-of-production basis over the est:ima1ed

life of the fuel Rates for the recovery of fuel used at all nuclear units include a provision of one JDiU per
1cilowatthour (KWH) of nuclear generation for spent fuel disposal costs. (See Note 3-PSE&G Nuclear
Decommissioning and Amortization of Nuclear Fuel).

Revenues and Fnel Cost5-PSE&G
Revenues are recorded based on services rendered to customers during each accounting period. PSE&G

records unbilled revenues representing the estimated amount customers will be billed for services rendered from
the time meterS were last read to the end of the respective accounting period. Rates include projected fuel costs
for electric generation, purchased and interchanged power, gas purchased and materials used for gas production.
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NOTES TO CONSOLIDATED FINANCIAL SfA1'EMENTS-(CoutiDued)

ArJ.y under or overrecovc:ries, together with interest (in the case of net overrecovmes). are deferred and included
in operations in the period in which they are refteeted in rates.

Loug·Term !DvestmeDts

PSRC has iDvested in securities and limited partnerships investing ill securities. which are recorded at falf
value. and various leases and other limited partnerships. EGIX: is a participant in the nouresidential nl8l estate
markets. CEA is an investor in and developer and operator of cogeneration and power production facilities. (See:
Note 7-Long- Term Investments).

DerivatiftS

Gains and losses on hedges of existing assets or liabilities are included in the c:auying aJI10UDtS of those
assets and liabilities and are ultimately recognized in income as pan of those carrying amouws. Gains and losses
related to qualifying hedges of film commitments or anticipated transactions also are deferred and m:ognized in
income or as adjustments of canyi.Dg amounts when the hedged transaction OCCurs. (See Note 8-Fmancial
InstIUments and Risk Management).

00 and Gas AecouotiDg-EDC

Ene uses the successful efforts method of accounting under which proved leasehold costs are capitalized
and amortized over the proved developed and undeveloped reserves on a unit-of-produetion basis. Drilling and
equipping costs, except exploratory dry holes. are capitalized and depreciated over the proved developed reserves
OIla unit-of-producti.OD basi£. Estimated future abandonment costs of offshore proved properties are depreciated
OIla UDit-of-production basis over the proved developed reserves. Estimated future abandonment costs of 0DSb0re
properties are estimated to be offset by the salvage value of the tangible equipmenL Unproved leasehold costs
are capitalized and not amortized, pending an evaluation of the exploration results. Unproved leasehold and
producing properties costs are assessed periodically to determine if an impainnent of the cost of significant
individual properties has ocCUIred. The cost of an impainnem is charged to expense. Costs iDcurred for
exploratory dry holes, exploratory geological and geophysical work and delay rentals arc charged to expense as
incurred.

lDcome Taxes

EnteJpri.se and its subsidiaries file a consolidated Federal income tax return and income taxes are allocated
to Enterprise's subsidiaries based on taxable income or loss of each. Investment tax credits are deferred and
amortized over the useful lives of the re1ared property. including nuclear fuel.

Effective January 1, 1993, Enterprise and its subsidiaries adopted Statement of FInancial Accounting
Standards No. 109 "Accounting for Income Taxes" (SFAS 109). Under SFAS 109. deferred income taxes are
provided for all temporary diffezmces berweeu the financial statement carrying amounts and the tax bases of
existing assets and liabilities irrespective of the trealmeot fer me-malting purposes. For periods prior to January
I. 1993. PSE&G provided defmed income taxes to the extent penniIted for rate-making purposes. (See: Note 10
-Federal Income Taxes).

AlIowue:e for Fuuds Used DuriDg Construction (AFDC) aad Capitalized Interest

PSE&G-AFDC represents the cost of debt and equity funds used to finance the construction of new utility
facilities. The 8IDO\Dlt of AFDC capitalized is reported in the Consolidated Statements of Income as a reduction
of interest charges for the borrowed funds component and as other income for the equity funds CODlpODeDt The
rates used for calculating AFDC in 1995, 1994 and 1993 were 6.98%, 6.48% and 6.96%, respectively. These
rates were within the limitS set by FERC.
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NOns TO CONSOLIDATED FINANCIAL STATEMENTS--<ContiDued)

EDID- The operating subsidiaries of EDID capitalize interest costs allocable to construction expenditures
at the average cost of borrowed funds.

PeDsion Plan aDd Other Postretirement Benefits
The employees of PSE&G. otber than non represented employees commencing service after January 1,

1996. as well as those of participating affiliates. are covered by a noocontributory truSteed pension plan (pension
Plan) from the date of hire. New represented employees of PSE&G who commence service after January 1, 1996
are covered by a Cash Ba1aDccPension Plan. 1be policy is to fund pensiOD costs accrued. PSE&G also provides
certain health care and life insurance benefits 10 active and retired employees. The portion of such costs
pertaining to retirees amounted to S33 million, $29 million, and $28 million in 1995, 1994 and 1993.
respectively. The cunent cost of these benefits is charged to expense when paid and is cUlYenlly being recoveted
from ratepayers.

On Janl.'UlJ')'1. 1993. Enterprise and PSE&G adopted Swement ofFmancial Accounting Standards No. 106,
"Employers Accounting for Postretirement Benefits Other Than Pensions" (SFAS 106). which requns that the
expected cost of employees' postretirement health care benefits be charged to expense during the years in which
employees render service. Prior to 1993. Enterprise and PSE&:G recognized postretirement health <:are costs in
the year in which the bene1its were paid. PSE&G elected to amortize over 20 years its unfunded obligation at
JanuaIY 1, 1993. (See Note 13-Postretirement Benefits Ocher Than Pensions and Note 14-Pension Plan).

Note 2. Rate Matters

Alternative Rate Plan
On January 16. 1996, PSE&G proposed to the BPU major changes in utility regulation tbal include an

immediate $50 million late reduction for its eJectric customers, various types of rate freezes, assurances that
futme price increases related to conuollable costS will be lower than the rate of inflation and funding of up to an
aggregate of SSS million in two economic development initiatives.

'The seven-year "New Jersey Partners in Power"· Plan (Plan). if approved, would give PSE&G the
mechanisms and iDcentives to· compete more effectively OD several fronts, including the ability to develop
n:venue from non-regulated products and services, accelerate or modify depreciation schedules to help mitigate
any poceotial stranded asset issue and more aggressively manage the control of costs. In addition, the Plan would
provide the foundation for ongoing price flexibility without the need for prolonged, adversarial regularory
proceedings.

The Plan begins the process for a transition to a more competitive energy marketplace while substantially
shifting the business and financial risks and opportunities involved in this transition away from customers to
PSE&G and enhancing PSE&G's ability to make the necessary human, intellec:tu.al and financial investments
requiIed to stimulate innovatiOD and productivity.

Key energy pricing features of the proposed Plan are as follows:

Upon the BPU's approval of the PIan, PSE&G will reduce electri<: rates across the board by $50 million
annually as an Upfronl guaranteed share of the productivity improvements that it expects to achieve over the life
oftbe Plan.

New rates for all PSE&G electric customers reflecting the reduction would be established through a merger
of existing base tariffs and the electric Levelized Energy Adjustment Clause (LEAC) and would be frozen at
these levels through December 31. 1996. In addition, the Plan proposes the elimination of the BPU's existing
Nuclear Performance Standard (NPS). This discontinuance of the LEAC and NPS would result in substantially
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NOTES TO CONSOLIDATED FINANCIAL STA'J'EMENTS-....(CoDtinued)

shifting the risks and opportunities involved in managing changes in fuel and replacement power costs from.
customers to PSE&G. Gas fuel costs will continue to be recovered on a dollar for dollar basis from customers
under the existing Levelized Gas Adjusunent Charge (LGAC).

In order to create incentives to lower costs and improve efficiency and productivity, the Plan would rely on
a comprehensive external price cap index based upon changes in the Gross Domestic Product Price lDdex
(GDPPI) and a separate fuel price index mechanism., reduced by a fixed productivity offset of 0.30% to establish
optional annual price changes each January 1st for electricity. In addition, the Plan would rely on an index for
non-fuel gas prices calculated on the basis of changes in the GDPPI, reduced by a fixed productivity offset of
0.35%, to establisb optional annual price changes each January 1st. The price cap mechanisms would become
effective on January 1, 1997 and would assure that any rate increase rdated to controllable costs would be below
the rate of inflation, guaranteeing that these costs would decline in real terms.

Under the Plan, PSE&G would establish an initial service block: equal to the first 150 kilowatthours (KWH)
of usage for residential electric customers wbo would be protected from price cap index increases lhrougb
December 31, 2002. the proposed eXpiration date of the Plan. Similarly, an initial service block equal to 40
thenns would be set for residential gas customers and protected from index increases over the same period of
time. In addition, public street lighting prices would not be subject to index increases for the life of the Plan.

The Plan includes a productivity gains sharing mechanism. This mecbanism has been designed to provide
incentives to maximize efficiency and productivity improvements and ensure that elc:etric and gas customers
receive an increasing sbare of productivity gains using returns on equity as a proxy for these gains. The gains,
which would be awarded through bill credits, would be based on a threshold eamlngs level defined as PSE&G's
established return on equity of 12% plus a 100 basis points neutral zone above that level. Customers would
receive a 10% share of the gains from the first 50 basis points above the threshold level. Their share would
increase by an additional 10% for each sUbsequent increase of 50 basis points -up to a maximum of 50%.

Separate mechanisms also would be established to ensure continued recovery of costs associated with
activities mandated or approved by stale or federal agencies or otherwise out of PSE&G's control. These costs
include demand side management programs, environmental remediation, costs associated with non-utility elc:etric
generators, nuclear deconunissiooing funding and nuclear fuel assessment costs. These mechanisms would assure
that PSE&G recovers only actual costs related to these activities.

The PlaD would allow for electric and non-fuel gas prices to be changed to reflect exogenous events beyond
the contro] of PSE&G and would be subject to modification for industry restructuring. .

The Plan calls for an increase of $50 million in annual depredation expenses for PSE&G's Hope Creek
nuclear generating station-$25 million effective January I, 1997, and an additional $25 million effective
January I, 1998. In addition, the Plan proposes a transfer of depreciation reserves totaling $253 million from
transmission and distribution to fossil steam electric generating accounts. The Plan would permit depreciation to
be changed annually following BPU review and approval.

In addition to the pricing features, the Plan guarantees enhanced quality of customer services through
PSE&G's recently established service guarantee program for electric and gas customers and specific incentive
and penalty mechanisms based on various service indicators.

The Plan would establish a program of rewards and penalties in key overall service indicators such as
duration of customer power outages compared to a historic five-year average.

In addition to these service qUality incentives, the Plan would establish rewards and penalties based on the
movement of PSE&G's average electric residential rate measured against the national average of residential
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electric rates. Rewards or penalties of up to $5 million would be implemented if comparisons indicate that
PSE&G's residential raaes decreased or increased by ID<lI'e tbaD one-half of one percent relative to the national

. average.

A major compooent of the Plan is a proposed economic and market development and retention assurance
program. This would allow flexible pricing and promote special economic development activities designed to
enhance the economic vitality of the State of New Jersey. One aspect of the program would give PSE&G the
ability to quickly establish new optional ele<:tric or gas rates or individual customer contracts to serve new
markets and retain or attract individual customCl'S.

Also under the Plan. PSE&G would fund two economic development initiatives. The first is a private sector
leadership invesbnent of $5 million in the New Jersey Fund for Community Economic Development The second
new initiative is the establishment of the PSE&G Economic Development Fund in which PSE&G would oommit
to investing up to $50 million for financing significant economic development projects within PSE&G's service
territory over the seven years of the Plan.

In addition, the Plan cal1.s for establishment of a State Emissions Trading Banlc (Bank) for economic
development and environmental improvement PSE&G would donate 1,000 tons of nitrogen oxide emissions
credits to the Bank for use in economic development This is intended as a key Step to linking economic
development with sound environmental policy and building on New Jersey's leadership role in seeking a regional
solution to air pollution problems.

Under the Plan, price levels associated with the recovery of Gross Receipts and Franchise Tax (GRFf) or
successor taxes will be directly adjusted in such a manner as to insure their full and timely recovery from
ratepayers.

PSE&G cannot predict wbat action, if any, may be taken by the BPU with respect to the Plan.

Levelized Gas AdjustmeDt Ow'ge
On October 2, 1995, PSE&G petitioned the BPU for modifications to its LGAC, requeSting that:

(a) The LGAC be ~ to the Levelized Gas Incentive Clause (LGIC);

(b) A benchmark be established for certain gas delivered from the Gulf Coast, and any difference
between PSE&G's ae:tual gas purchase costs and the benchmark price, either positive or negative, be shared
50150 between customers and PSE&G;

(c) The current annual LGAC rate be converted to a monthly rate for firm commercial and industrial
customerS; and

(d) A fixed annual margin would be credited to WAC for certain interrUptible tale schedules, while
actual margins from such sales will be retained by PSE&G. Any differences, positive or negative, will be
absorbed by PSE&G.

On December 20, 1995, the BPU approved an interim Stipulation to include the implementation of m<mtbly
pricing on the commodity portion of the LGAC rate ·for finD commercial and indusnial customers effective
January 1, 1996. The incentive proposal relating to intemJptible sales (request (d» above was withdrawn.Tbe
remaining aspects of PSE&G's· October 2, 1995 petition remain the subject of continued investigation and
litigation.

Elect::ric Levelized EDergy Adjustmeut Cause

By Order dated May 5, 1995, the BPU approved PSE&G's LEAC. Such Order also required that a hearing
be convened regarding the April 1994 Salem 1 shutdown, to determine whether PSE&G should be allowed to
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recover J'CplacemeDl power costs of approximately $8 million which have been defem:d. On October 18, 1995,
this matter was ordered to be transmitted to the Office of AdmiDistrative Law (OAL) fur hearing. PSE&G cannot
JRdict the outcome of this proceeding.

Remediation Adjustmeut Charge

On July 21, 1995, PSE&G petitioned the BPU to recover Remediation Program costs incumd daring the
period August I, 1994 through July 31, 1995. In accordance with a BPU Order dated November 4, 1994. the
petition proposes to recover, effective October 1, 1995, $2.5 million from gas custOmeJ$ and $1.6 million from
electtic customers.

Consolidated Tax Beoe6ts

In a case affecting another utility in which neither EnteJprise nor PSE&G were panics, the BPU considered
the extent to which tax savings generated by non utility affiliates included in the consolidated tax return of that
utility's holding company should be considered in setting that utility's rates. In September, 1992, the BPU
approved an order in such case treating certain consolidated tax savings generated after June 30, 1990 by that
utility's nonutility affiliates as a reduction of its rare base. InDecember, 1992. the BPU issued an order approving
a stipulation in PSE&G's 1992 base rate proceeding which resolved the case without sepan.te quantification of
the consolidated tax issue. 1be stipulation did not provide final resolution of the consolidated tax issue for any
subsequent base rate filing. While EuteIprise continues to account for its two wholly-owned subsidiaries on a
stand-alone basis, resulting in a tealizatKm of the tax benefits by the entity generating the benefit, an ultimate
unfavorable resolution of the consolidated tax issue could reduce PSE&G's and Enterprise's fiuure revcoue aDd .
net income. In addition, an unfavorable resolution may adversely impact Enterprise's nonutility investment
strategy. EnteJprise believes that PSE&G's taxes should be treated on a stand-alone basis for rate-making
pwposes, based on the separate nature of the utility and nonutility bUSinesses. However, neither Enterprise nor
PSE&G is able to predict what action, if any, the BPU may talce concerning consolidation of tax benefits in future
me proceedings. (See Note lO--Federai Income Taxes).

Other Rate Matters

On July 21, 1995, the BPU initiated a generic proceeding to expeditiously adopt specific standards to guide
Dlility "off-tarifJ" negotiated rate agreement programs, which proceeding would consider minimum prices,
confidentiality, maximum contract duration, filing requirements and such other standards as necessary for
compliance with the law. A Written Summary Decision and Order was issued on October 27, 1995, which
ordered each New Jersey electric utility, including PSE&G, to file initial minimum tariffs. consistent with the
tenns of such Order, and further, indicated that such Order will be supplemented by a Fmal Decision and Ordec
to fulJy discuss and explain the rationale for the BPU's overall decision. On November 13, 1995 PSE&G filed
its compliance filing. PSE&G cannot predict what impact, if any, the generic tariff may have OIl its electric
revenues and earnings.

In September 1994, the BPU initiated a generic proceeding regarding recovery of capacity costs associated
with electric utility power purchases from cogeneration and small power producers. The initial phase of the
proceeding, which has been tnnsmitted to the Office of Administrative Law. seeks to detennine whether tbeR
was any such overrecovery and, if so, the amoWlt overrecovered..

The New Jersey Division of Ratepayer Advocate bas intervened in the proceeding and alleges, among ocher
things, that PSE&G has overrecovered such costs ranging from $250 to $300 million during the period from
August 1991 to December 1994. PSE&G denies such oVetreCovery because its capacity cost recovely
mechanisms were approved by the BPU as to each of its cogeneration CODtta.Cts and as to its base rates.
Additionally, PSE&G contends that a review of any individual cost item is inappropriate and that d1e BPU has
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previously f01Dld that, during the period under review, PSE&G did not ovcrcam compared to its established
return. M<nOver, PSE&G contends that the Ralepaycr Advocate's assertion is proscribed as retroaetiw
ratemaking.

While PSE&G cannot predict the outcome of Ibis proceeding, the final resolution of this issue may impact
the financial position, results from operations or net cash flows of Entelprise and PSE&G on a prospective basis.

Note 3. PSE&G Nuclear DerommissioniDg and AmOftizatiOD of Nuclear Fuel

The BPU decision in PSE&G's 1992 base rate case utilized studies based on. the prompt
removal/dismantlement method of decommissioning for all ofPSE&G's nuclear generating stations. This method
consists of removing all fuel, source material and all other radioactive materials with activity levels abow
accepted release limits from the nuclear sites. PSE&.G has an ownership interest in five nuclear UDits: Salem 1
and Salem 2-42.59% each, Hope Creek-95% and Peach Bottom 2 and 3-42.49% each. In accordaDoe with
rate orders received from the BPU, PSE&G bas established an external master nuclear decommissioning trust
for all of its nuclear units. The Internal Revenue Service (IRS) bas roled that payments to the crust 8fC laX
deductible. PSE&G's total estimated cost of decommissioning its share of these 5 nuclear units is estimared at
$681 million in year-end 1990 dollars (the year that the site specific estimate was prepared), excludiDg
contingencies. The 1992 base rate decision provided that $15.6 million of such costs are to be collected through
base J'ales and an additional annual amount of $7.0 million in 1993 and $14 million eacb year thcn:after are to
be recovered through PSE&G's LEAC. In accordance with the filed Alternative Rate Plan, PSE&G has requested
to have separate mechanisms to ensure continued recovery of costs associated with activities mandated or
approved by state or federal agencies, but no assurances can be given that the BPU will authorize such recovery
from customers. (See Note 2-Rate Maners). At December 31. 1995 and 1994, the accumulated provision for
depreciation and amortization included reserves for nuclear decommissioning for PSE&G's units of $292 million
and $249 million. respectively. As of December 31, 1995 and 1994, PSE&G bad contributed $220 million and
$190 million, respectively, into independent external qualified and nonqualifted nuclear decommissioning trust
funds.

On January 3, 1996, PSE&G filed with the BPU its 1995 nuclear plant decommissioning cost update. Tbe
filing includes decommissioning cost updates for PSE&G's respective ownership share of Salem. Hope Creek
and Peach Bonom. PSE&G's filing was based on the existing Nuclear Regulatory Commission (NRC) generic
formula(s). PSE&G does not believe that the NRC generic estimates provide an accurate estimate of the cost of
decommissioning because the NRC formula does not factor into its cost estimates the cost of removal of
nonradiological stJUetures and equipment ancl interim spent fuel storage installations. PSE&G is cumntly
completing site specific studies in order to update its filing with the BPU during 1996.

The Staff of the Securities and Exchange Commission (SEC) has questioned certain of the ~t
accounting practices of the electric utility industI)', including PSE&G, regarding the recognition, measuremeut
aDd classification of decommissioning costs for nuclear generating stations in the financial statements of electric
utilities. In response to these questions, the Financial Accounting Standards Board (FASB) bas agreed to review
the accounting for removal costs, including decommissioning. H current electric utility industry accounting
practices for such decommissioning are cbaDged: (1) annual provisions for decommissioniDg could incruse., (2)
the estimated cost for decommissioning could be recorded as a liability rather than as accumulated depreciation
and (3) trust fund income from the external decommissioning trusts could be reported as investment income
rather than as a reduction to decommissioning expense.

Uranium Enrichment Dec:ootaminatioD and Decommissioning Fund
In accordance with EP Act, domestic utilities that own nuclear generating stations 8fC required to pay a

cumulative total of $150 million each year (adjusted for inftation) into a decontamination and decommissioning
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fund, based on their past pmchases of enrichment services from the United States Department of Energy (DOE)
UraniUIDEorichmeDt EnteIprise (now a fedcralgovemme:nt COIpOrationknown as the United States Emichmenl
Corporation (USEC». These amounts are being collected over a period of 15 yew or until $2.25 billion
(adjusted for inftation) bas been collected. Under this legislation. PSEkG's obligation for the nuclear generating
stations in which it has an interest is $67 million (adjusted for inflation). since 1993, PSE&G has paid $17
million, resulting in a balance due of $50 million. PSE&G has deferred the expenditures incurred to date as pan
of deferred undeIrecovered electric energy costs and expects to n:cover its costs in the next LEAC. In accordance
with the filed Alternative Rate Plan, PSE&G has requested to have separate mechanisms to ensure continued
recovery of C06ts associated with.activities mandated or approved by state or federal agencies, but no assurances
can be given that the BPU will authorize such recovery from customen. (See Note 2-Rate Maners).

Speot Nuclear Fud Disposal Costs

In accordance with the Nuclear Waste Policy Act (NWPA), PSE&G bas entered into contracts with the DOE
for the disposal of spent nuclear fuel. Payments made to the DOE for disposal costs are based on nuclear
generation and are included in Fuel for Electtic Generation and Interchanged Power in the Statements of Income.
These costs are recovered through the LEAC. In accordance with the filed Altema~ve Rate Plan, PSE&G has
requested to have separate mechanisms to ensure continued recovery of costs associated with activities mandated
or approved by state or federal agencies, but no assurances can be given that the BPU will authorize such
recovery from customers. ,(See Note 2-Rate Matters}.
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Note 4. Schedule or Coasolidated CapjtaJ Stock aad Otber Securities
Carnal

RedeaapCiDa
Oubt.'oeJiIle PricI

SUres Per Sba'e

Entelprise Common Stock (no parHDOtC A~
Authorized 500,000,000 shales; issued and outstaDding
at December 31,1995, and December 31. 1994,
244,697,930 shares, and at December 31, 1993,
243.688,256 shares ..•.•••.•.••.•..••••..••••••••.

Enterprise Preferred Securities (note B) PSE&G
Cumulative Preferred Securities (note C) Without
Mandatory Redemption (nares D and E) $100 par value
series

4.08% ..•••.•.•......••.•.•......•.•..••.•.•.•
4.18% ....•.••....••.••.....••••.•.....••..•..
4.30% ........•.•..•.... ·•········••··•·•···· .
5.05% .....•..•.........•...............••.•..
5.28% .....•.....•.••.• ····••········•···•••• .
6.80% ..••.••....•.....•......•.••............
6.92% ,
7.40% •.........•.. · •. ·•••··········•••···••· •
7.52% .
7.70%(note E) .

$25 par value series
6.75'% •.•.•......•.••....•..•..........•....•.

Total Preferred Stock without Mandatory
Redemption •.•..••.. '.' •.•..•......•...•.

With Mandatory Redemption (Dotes D and F) $100 par
value series
7.44%........................................ 750,000'
5.97%. . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . . . . . . . . . . 750,000

Total Preferred Stock with Mandatory
Redemption (note G) .........•••.••••....

Monthly Income Prcfcm:d Securities
(notes D. F, G IDd H)
9.375% . • • . . . . . • . • . • • . • • . • . • • • • . . . • . . • • . . . • . . . 6,000,000
8.00% • • . • • • • • • • . • • • • • • • . . • • • • .. .. . • . • • • . . • • . • 2,400,000
Tocal Monthly Income Preferred Securities •••••.•••

(A) Total authorized and unissued shares include 7,302,488 shares of EnIeIprise .Common Stock ~ed for
issuaIWe through Eotc:rprise's Dividend Reinvestment aDd Stock Purc:base Plan and various employee
benefit plans. In 1995. DO shares of Enterprise Common Stock were issued or sold and in 1994, 1.009,674
shares were issued and sold for $28,495.122-

(8) Enterprise has authorized a class of 50,000,000 shares of Prefened Stock without par value, none of wbicll
is outstanding.

(C) As of December 31, 1995, there were 2,900.058 shares of $100 par value and 9,400,000 shares of $2S par
value Cumulati.ve Preferred Stock which were authorized aDd ~ and which upon issuance may or
may DOt provide for mandatory siDkiDg fund ~OD. IIdividends upon any shares of Plefeued Stock
are in arrears in an amount equal 10 the lIDDual dividend thereon, vocing ·rights for the election of a majority
ofPSE&G's Board ofDiJectors become operative and continue IDltil all accumulated aDd unpaid dividends
thereon have been paid, whereupon all such voting rights cease, subject to being agam revived from lime to
time.

$3,801,157 $3,801,157

250,000 103.00 $ 25,000 $ 25.000
249,942 103.00 24.994 24,994
250,000 102.75 25,000 25,000
250,000 103.00 25,000 25,000
250.000 103.00 25,000 25,000
250,000 102.00 25,000 25.000
600,000 60,000 60,000
500,000 101.00 50,000 5O,00Q
500,000 101.00 50,000 50,000

60,000

600,000 $ 15,000 $ 15.000

$ 324,994 $ 384,994

$ 75.000 $ 75,000
75,000 75,000

$ 150,000 $ 150,000

$ 150,000 $ 150,000
$ 60,000
$ 210,000 $ 150,000
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(0) At December 31, 1995, the annual dividend requirement and embedded dividend for Prcfctred Stock
without mandarory redemption were $20,046,765 and 6.14%. mpectively, and for Preferred Stock with
mandatory redemption were $1O,057.soo aDd 6.75%, respectively.

At December 31, 1994, the annual dividend requirement and embedded dividend for Preferred Stock
without maDdatory redemption were $24.666,763 and 6.39%, respectively and for Prefcued Stock with
mandatory redemption were $10.057,.500 and 6.75%, respectively.

At December 31, 1995, the annUalized monthly income teqWrement of the Monthly IDcome PJefelRd
Securities and lheir embedded cost were $18,862.500 and 6.04%. respectively.

At December 31, 1994, the annualized monthly income requirement of the Monthly Income Preferred
Securities and their embedded cost were $14,062,500 and 6.31%, respectively.

(E) On October 16, J995, PSE&G redeemed aD of the 600,000 shares of its outstanding 7.70% Cumulative
Preferred Stock ($100 par), at a redemption price of $100.79.

(F) For infonnation concerning fair value of financial instnlD1eDts, see Note 8-FinanciaJ lnstrame:nts and Risk
Managemeut

(G) On September 12, 1995. Partnership issued 2,400,000 shares of its 8% Monthly Income Preferred Securities,
Series B, with a stated liquidation preference of $25 each.

(H) Public Service Electric and Gas Capital. L.P. (Partnership) was formed for the purpose of issuing Monthly
Income Preferred Securities. The proceeds of Monthly Income Preferred. Securities sales are lent to PSE&G
and evidenced by PSE&G's DefCIJ'llble IDterest SubordinaJed Debentures. Hand foras Jong as payments on
PSE&G's Deferred Interest Subordinated Debentures have been deferred, or PSE&G has defa~ on the
indenture related thereto or its guarantee thereof, PSE&G may not pay any dividends on its Capital Stock.

Note 5. Deferred ltelas

Property Abandonmeuts

The BPU bas authorized PSE&G to recover after-tax property abandonment costs from its C1JSlOmers. The'
foUowing table re6ects the application of Statement of Financial Aceoonting Standards No. 90, "Regulated
EnteIprises-Acoounting for Abandonments and Disallowances of Plant Cosu," as amended (SFAS 90), 011
property abandooments, and related tax effects. for which DO return is earned. The net-of.tax discount rare used
was between 4.443% and 7.801%. (See Note 2-Rate Maners). The following table reftects property
abandonments:

Atlanlic Ptoject ..
LNG Project •.....•••••..••.••••.•.•.••••
Uranium Projects .•••...•....•.••••.••••••

$58.221
2.992
8,907

$70,120

DiscoDIed
Tua ColI

~olDollars~
$24,440 $70,130

957 7)2;1
3,871 10,852-$29,268 $88,269

$29,453
2,635
4,677-$36,165=====
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UDder (Over) Recovered E1edric Energy and Gas ~et
Recoveries of electric energy and gas costs are decermined by the BPU UDder the LEAC and LGAC.

PSE&G's deferred fuel balances as of December 31,1995 and December 31,1994, reflect unden'ecove:red costs
as follows:

Decr:IIIk 31,

Underrecovered Electric Energy Costs ••••.••••.•••.•.•••••••••••••
Underrecovered Gas Fuel Costs ...••.••.•.•...................••..

Total ..................•..•..•...........•....•.••.•.•

Ut5 19M
~)

$162.4 $172.0
8.2 .6- --

$170.6 $172.6= =
Uorec:overed Plant aDd Regulatory StDdy Costs

Amounts shown in the consolidated balance sheets consist of costs associated with dcvelopiDg,
consolidating and documenting the specific design basis of PSE&G's jointly owned nuclear generating stations,
as well as PSE&O's share of costs associated with the cancellation of the Hydrogen WarN Chemistry System
Project (HWCS Project) at Peach Bottom. PSE&G has received both BPU and FERC approval to defc:r aod
amortize, over the remaining life of the Salem and Hope Creek nuclear units, costs associated with COIlfiguration
baseline documentarion and the canceled HWCS Project. PSE&G has received FERC approval to defc:r aod
amortize over the remaining life of the applicable Peach Bottom units, costs associated with the COIlfigunbon
baseline documentaJion and the canceled HWCS Project. In accordance with the filed A1tcrDative Rate Plan.
PSE&G has requested to have separate mechanisms to ensure continued recovery of costs associated with
activities maodat.ed or approved by state 01' federal agencies or otherwise out of PSE&G's control. (See Note 2
-Rate Matters).

UDlIDlOI'tized Debt Expease

Gains and losses and the costs of issuing and redeeming long-tenD debt for PSE&G are defeJIed aod
amortized over the life of the applicable debt.

Oil aad Gas Property Write-Dowo

On December 31, 1992, the BPU approved the recovery of PSE&G's deferral of an EDC write-down
through PSE&G's LGAC over a ten·year period beginning January 1, 1993. At December 31, 1995 and 1994.
the remaining balance to be amortized was $36.1 million and $41.2, respectively.
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Note 6. Schedule of Consolidated Debt

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS-(Continued)

Long-Term
PSE&G
YIrSt aad RefuodiDg Mortgage Bonds (Dote A)
4~%-6% 1995 .......••....•................•.•.... '"
6~%-1~% 1997 ..•........•.•..........•••.•......•••..
6% 1998 .
8~% 1999 ........•.... '" .....•.........•.••.....
6%-7~% 2000 ...•.........••......•..••...........••.
6~%-9~% 2001-2005 .
6.30%-6.90% 2006-2010 .......•..........•..........•....•
6.80%-7+8% 2011-2015 .
Variable 2011.2015 .
6.45%--8.10% 201~2020 .....•......... '" '" .......•. " .
Variable 2016-2020 ..........•........................
5.20%-9!4% 2021-2025 .•................•.......•........
5.70%-6.55% 2026-2030 ......•...•.....••••.........•..•..
5.45%-6.40% 2031-2035 ..
5%-8% 2037 .......•..........•.....................
Medium· Term Notes
7.10%-7.13% 1997 ......•...........•....................•
7.15%-7.18% 2023 .........•............•........•........
8.10%-8.16% 2009 .

Total Fmt and Refunding Mortgage Bonds ..................•....•.
Debenture Bonds UIJSeaIred

6% 1998 ...................••...................
Total Debenture Bonds ..••...........••..•.•.•...•...•.•....•...

Principal Amount Outstanding (note F) ......•..........•.•...•..•.•.
Amounts Due Within One Year (note B) .
Net Unamortized Discount ........................•...........•....

Total Long-Term Debt of PSE&G (note G) .....................•
mID
Capital (note C) Senior notes
9.875%-10.05% 1998 .............•••..........••............
Medium- Tenn Notes
5.65%-9.55% 1995 .........•..........•...................
9.00% 1996 •.•••..••....•.........•....••.....••...
5.79%-5.92% 1997 .
9.00% 1998 .......•..•. ~..•....••.......•....••....
8.95%-9.93% )999 .••.....................•.•...•.•.......
6.54% 2000 .•..•.•.......•..•.....•..•.••.........•
Principal Amount Ouwanding (note F) ........•..•.•.......•..••....
Amounts Due Within One Ycar (note B) .
Net Unamortized Discount •..•....•..•....•.•..••..••.•.•.....•..••

Total Long-Term Debt of Capital •.........•••..•.....•.••••....
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DeeaaIIer 31,

$ $ 310.000
300.000 300.000
100.000 100.000
100.000 100.000
400,000 4O(},000

1.125.000 1,125.000
177,990 234,310
198.500 198,500
42,620
29,600 29,600
13,700

1,263.500 1,267,5(l()
244.835 244,835
399,565 399,565

15,001 15,001

100,000
40.500 40,500
60,000 60,000

$4,610,811 $4,824,811

$ 18.195 $ 18.195
18,195 18,195

4,629,006 4,843,006
(310,200)

(42,738) (46.019)
4,586,268 4,486,787

)22,500 165,000

1)2,000
20,000 20,000
27,000 271)OO
15,000 75,000

155,000 155,000
78,000 78.000

477,500 632,000
(62,482) (154,405)

(901) (1,278)
414,117 476,317
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u-.ber31,
IttS I,"
("I1Io.-ds of DoBan:)

Funding (note D)
9.54CJil 1995 ............................•.•.•.•..••....
9.55CJil 1996 .
6.85«1b-9.S9% 1997 ..•....................•...•...•...•.•..•..
9.95% 1998 .............................•••.•.•.•..•••
7.58% 1999 .

Principal Amount Outstanding (nore F) •••...•••••••••.•••••••.••••••••••
Amounts Due Within One Year (note B) ................•..............•.

Total Long-Term Debt of Funding ....................•.•.•...•.....

EGDC Mortgage Notes
10.625%--12.75% 2012 (note F) .

Amounts Due Within One Year (note B) .

Total Long-Tenn Debt of EGDe .................•...•.•....•.•••••

Total Long-Tenn Debt of EDfD ....•........................•......
Consolidated Long-Term Debt (note E) ••.•...•.....•.....•.•..•...

Notes:
(A) PSE&G's Mortgage. securing the Bonds, constitutes a direct first mortgage lien on substantially all

PSE&G's property and fraDchises. .
(8) 1be aggregate principal amounts of mandatory requirements for sinking funds and maturities for each of

the five years following December 31, 1995 are as follows:
siDldltg
Fuels

CapiDJ

28.000
55,000
83.000
45.000

211.000
(28.000)

183.000

6,554

. (148)

6.406
603,523

$5,1.89.791

35.000
28.000
55.000
83.000
45.000

246.000
(35.000)

211.000

6.686

(133)

6,553

693.870

$5.180.657

YCIII'

1996 .....•.......•.................
1997 •..............................
1998 •......................•.......
1999 .............•.................
2000 .....•......................•..

$ 42.500 $
42.500
37,500

400.000
118.195
100,000
400,000

$1.018.195$122.500

Capjal ~ J'udiDI
('I1Iouaads GlDollan)

$ 20.000 $148 $ 28,000
27.000 166 55,000
75.000 184 83.000

155.000 205 45.000
78.000 228

$355.000 5931 $211.000

Total

$ 90.648
524.666
313.879
300,205
478,228

51.707.626

In January 1996 principal amounts of $3.5 million of the 8~fJJ EE FU$t and Refunding Mongage Bonds Series
and $16.942 million of the 8~% Series HH FiESt and Refuncling Mortgage Bonds were reacquired.
On Febnwy.l, 1996 a sinking fund in the principal amount of$l.5 million oftbe 8~% Series HH Pint
and Refunding Mongage Bonds was met. In addition. the remaining principal amOUDIS of $192.5 million of
the 8¥~% Series EE and $130.058 million of the 8~% SerieiHH were defeased.

(C) Capital has provided up to $750 million debt fiDancing for EDHI's businesses on the basis of a net worth
maintenance agreement with Enterprise. Since JanuaI)' 31.1995. Capital has agreed to limit its borrowings
to no more than $650 million.

(D) Funding provides debt financing for EDHr's businesses other than EGDC on the basis of unconditiooal
guarantees from Emn.

(E) At December 31.1995 and 1994, the annual interest requirement on long-term debt was 5399.8 million and
$422.7 ·million. of which $315.6 million and $335.6 million was the requirement for Bonds. The embedded
interest cost on long-tenD debt on such date was 7.71% and 7.79%, respectively.
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(F) For iDformation concerning fair value of financial instruments, see Note 8--Fmancial Instn1DleDts and Risk
Management

(G) At December 31, 1995 and 1994, PSE&G's annual intereSl requirement on long-term debt was $330.5
million and $343.3 DlillioD, of which $315.6 million and $335.6 million, respectively. was the requirement
for Bonds. The embedded interest coSt on long-teJ1n debt was 7.54% and 7.59%. respectively.
PSE&G has authorization from the BPU to issue approximately $4.375 billion aggregate amount of
additional bondsIMTN~ferrcd StockJMontbly Income Preferred Securities through 1997 for refunding
pmposes.

SHOR.T-TERM (Commercial Paper and LoaDs)

Commercial paper represents unsecured bearer promissory Dotes sold through dealers at a discount with a
term of nine months or less.

Bank loans represent PSE&G's unsecured promissory notes issued UDder iDfonnal credit arrangements with
various banks and have a term of eleven months or less.

PSE&G

Principal amount outstanding at end of year. primarily commereial
paper •.•.••..........•.•..•.........•.•..••.•..••......•....

Weighled average interest rate for Short-Tenn Debt at year-end .••••..

l!i19S 1"" 1m
--(MD1i8s7Do11an-)-

$567 $402 $533
5.93% 6.07% 3.34%

PSE&:G has authorization from the BPU to issue and have outstanding not more than $1 billion ofits short-
tenD obligations at anyone time. consisting of commercial paper and omer unsecured bolTowings from banks
and other lendc:rs. This authorization expires January I, 1997.

PSE&G has a $500 million one year revolving credit agreement expiring in August 1996 and a $500 million
five year revolving credit agreement expiring in August 2000 with a group of commercial banks each of which
provides for borrowing up toone year. As of December 31.1995. there was no shan-tenD debt outstanding UDder
this agrcemeDt. .

PSE&G bas a $50 million uncommitted Line of Credit facility extended by a bank to primarily support
sbort-term borrowings aU of which was outstanding under this facility on Docembcr 31. 1995 and is included in
the table above.

PSE&G had various Lines of Credit facility extended by a bank to primarily support the issuance of Letters
of Credit As of December 31. 1995 •.Leiters of C'Jedit were issued in the &mount of $20.6 million.

Fue1co has a $150 million comrnc:n:iaJ. paper program to finance a 42.49% share of Peach Bottom nuclear
fuel. supported by a $150 million revolving credit facility with a group of banks, which expires in June 1996.
PSE&G bas guaranteed repayment of Fuelco's respective obligations, As of December 31, 1995, 1994 and 1993,
Fuelco had commercial paper of S87.7 million. $93.7 million and SlO8.7 million. respectively, outstanding under
such program. which amounts are iDcluded in the table above.

PSCRC bas a $30 million revolving credit facility supported by a PSE&G subscription agreement in an
aggregate amount of $30 million which tenninates on March 7. 1996. PSCRC is presently in lbe process of
negotiating a one year exteusion fot this facility. As of Dec:c:mber 31. 1995. PSCRC had $30 million outstanding
under this facility, which amount is included in the table above.

PSE&G bas entered into standby financing ar.tangements with a bank totaling $61 million. These facilities
support tax-exempt multi-mode financings done through the New Jersey Economic Development Authority and
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NOTES TO CONSOLIDATED FINANCIAL STATEMENTS-(CoDtiDued)

the York County (Pennsylvania) Industrial Development Authority. As of December 31, 1995. no amounts weR

outstanding UDder such arrangements.

EDm

Principal amount outstanding at end of year ................•........
Weighted average interest rate for Shott-TenD. Debt at year-end .•...•..

1995 .",. 1'"
-~l)eIIgs}
$182 $90 $45
6.26<J1 S.97fIJ 3.47fIJ

At December 31, 1995, Funding had a $225 million commercial paper program supported by a diIect pay
commercial baDk letter of credit and revolving credit facility and a $225 million revolving crWt facility, each of
whicb expires in March 199&. At December 31, 1995, ~ was $100 million outstanding I1IICieI" this agreement.

ENTERPRISE
At December 31, 1995. 1994 and 1993. Enterprise bad a $25 million line of credit with a bank. At

Dece'mber 31. 1995. 1994 and 1993, Enterprise bad DO borrowings under this line.

Note 7. Long- Tenn Investments
Long-Term Investments are primarily those ofEDHI. A sununary ofl..ong-Tmn Investments is as follows:

1995 JJM~~m
Lease Agreements (see Note II-Leasing Activities):

Leveraged Leases .•.......................•.............•....•••
Direct.Financing Leases •........•............•...........•......•
Other Leases ...............••..•.............•....•....•.•.....

Total ..•.•..•............... ··•················•·•········ .
Partnerships:

General Partnerships ........•.....................•.........•...•
Limited Pannerships ....•...•....••....•................•........

Total .......••..•...............••...........•.............
Corporate Joint Ventures .. ' ....•..••.•...........•...•...•....•...•...
Securities ......•....................•.•••...•..........•••..•...•..
Valuation Allowances ••••..••........•....•.....•...............•.•.•
Other InVCStJnellts ..

Totall..ong-Tenn Investments •.••........... ·.·•· ..•....••....

$ 84S $ 789
35 76
6 6- --

886 871

177 168
S22 437--
699 605--

49 26
76 75

(21) (17)
133 66

S1,822 $1,626

PSRC's leveraged leases are reported net of priDcipal and intereSt on nonrecourse 10llJlS,uneamed iDcome
and deferred tax credits. Income and defened tax cr=ts are recognized at a level rare of Ietum from each lease
during the periods in which the net investment is positive.

Partnership invesnnents are those of PSRC, EGDC and CEA and are undettaken with other mvestors. PSIlC
is a limited parmer in various partnerships and is committed to make iDvestments from time to time upcm Ibc
request of the respective general partners. As of December 31. 1995, $58 million remained as PSR.C's UDfunde:d
commitment subject to call.

PSRC has inveSted in secmities and limited pannersbips investing in securities, whidl are recorded It fair
value. Realized invesnnent gains and losses on the sale of investment securities are detmniDed utilizing the
specific cost identification method. (See Note 8-Fmancial Instruments and Risk Manageme:nt.)

8S
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NOTES TO CONSOLIDATED FIN~ClAL STATEMENTS-{Contiaued)

A$ of December 31, 1995 and 1994, EDHr s long-tenD mvestments aggregated $1.7 billion and S 1.6 billion,
respectively, and its property, plant and equipment (Del of accwnulatcd depreciation and amortization and
valuation allowances) aggregated $.7 billion. A$ of December 31, 1995 and December 31, 1994. EDID
comprised 15% of Enterprise's assets.

Note S. Financial IDstnunmts and Risk Management

Enterprise's operations give rise to exposure to marlcet risks from changes in crude oil and uaturaI gas
prices, mterest rates, foreign exchange rateS and security prices of investments. Enterprise's poliq is to use
derivatives for the purpose of managing marIcct risk consistent with ilS business plans and prudent practices.
EnteIpri.se d<Jes not bold or issue financial instruments for uading P1.lIpOSes.

The notional amounts of deriV3tives summarized below do not represent amoUDISexchanged by the parties
and, thus, are not a measure of the exposure of Enterprise througb its use of deriV3tives. The lI11lOUDtS exchanged,
under the temtS of the derivatives, are calculated on the basis of the notional amounts. EDterpriae limits its
exposure to credit-related losses in the event of nonpe:rfonnance by countetparties by limiting its cOUDteJparties
to those with high credit ratings.

Natural Gas and Crode Oil HedgiDg

EDC sold nanuaJ gas futures contracts outstanding at December 31, 1995 and 1994 which hedged
21,250,000 mmbtu and 10,650,000 mmbtu, respeclively. Such amounts represented approximately 26% and 13%
of EDC's anticipated domestic natural gas production in 1996 and 1995, respectively, 1t average sales prices of
$1.93 per IIUIIbtu and $1.95 per mmbtu, respectively.

At December 31, 1995, EDC sold crude oil futures contracts outstanding which hedged 1.5 million ~1s
of oil representing approximately 38% ofEDC's anticipated domestic oil production in 1996 at an average price
of $17.74 per barrel.

The deferred unrealized gains (losses) at December 31, 1995and 1994 related to EDC's funues contracts
were ($5.1) million and $2.6 million, respectively.

Through December 31, 1995 and 1994. USEP entered into swaps for future contracts to buy 4,970,000
mmbtu and 2,850,000 mmbtu of natural gas related to fixed-price sales commitments. Such swaps hedged
approximately 54% and 73% of sales commitments at December 31, 1995 and 1994 at average prices of $1.78
and $1.94 per mmbcu, respectively. USEP had deferred unrealized gains of $3.1 million at December 31. 1995
and umealized losses of $.7 million at December 31,1994.

lDterest Rate Swap

Capital entered into an interest rate swap in December, 1990 to allow EDID to borrow at floating rates and
effectively swap them into fixed rates. The interest differential to be received or paid under tbeimerest rate swap
agreement is accrued over the life of the agreement as an adjustment to the interest expense of the related .
borrowing. The swap expired on December 11. 1995.

Pa)/-fixcd swap
Notional 3JIlOUJlt '" •••••••••••••••••••••••••••••••••••••••••

Pay rate .••..•.•....•••...•.•••••..•.•..••...••...•.•••.••.
Average receive rate •••••••••.•••••••••••••••.•••••••••••••••
Year-end RCCive rate .•..•.•.•.....•.••...•...•....••.••.....

$100,000
8.(Yl,
6.4%
-%

$100.000
8.0%
4.1%
6.8%
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Foreign ExchaDge

During 1994, PSRC entered into a forward purchase contract for foreign CUIreDCYto hedge an EDC :firm
purchase commiunent denomina1ed in pound sterling. The EDC commitment related to the acquisition of
Industrial Scotland Energy Limited (ISE) for approximately 21 million pounds. The realized gain of
approximately $800 thousand on the forward purchase contract for foreign currency was used to reduce the net
acquisition cost allocated to ISE's assets upon completion of the acquisition in June 1994.

Currently, substantially all of Enterprise's foreign rcvenues and expenses arc denominated jn U.S. dollars.

Security Swap
During 1994, PSRC entered into two agreements to swap portions of its ownership inlerest in eenain equity

securities, held in a partnership, to the S&P 500 return. The purpose of the swaps was to minimiu PSRC's
exposure 10 the potential price volatility of such equity securities. The agreemenlS had respective notional
amounlS of $17.6 million and $12.9 million.

The aggregate notional amaunlS swapped and the year end unrtalized gain during 1994 for these two
agreemenlS were $30.5 million and $3.8 million, respectively.

In March 1995, the equity securities, in which PSRC bad an owocnhip interest, were exchanged for equity
securities of another entity. Consequently, PSRC terminated the security swaP and realized a pre-tax gain of $3.5
million which was offset by the reversal of the $3.8 million unrealized gain at year end 1994.

Fair Value of F'mandal Instruments
The estimated fair value was determined using the market quotations or valUI;S of securities wilb similar

terms, credit ratings, remaining maturities and redemptions at the end of 1995 and 1994, respectively.

19t5 1994
Fair

Valot

Long-Tenn Debt:
EDID .........•.•...•..........................•
PSE&G ....••...•.........•...•....•.•.......• ,.

Preferred Securities Subject to Mandatory Redemption:
PSE&G Cumulative Preferred Securities •.•• , .•..••.•
MonthJy-lncome Preferred securities ......•....•••.•

$ 603.523 $ 730,000 S 884,686 $ 930,000
4,629,006 4,828,008 4,843,006 4,500,000

150,000
210,000

156,000
225.300

150,000
150,000

145,900
158,300

Note 9. Cash and Cash Equivalents
The December 31, 1995 and 1994 balances consist primarily of working funds and bighly liquid marketable

securities (commercial paper) with a maturity of three months or less.
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Note 10. Federal Income Taxes

A reconciliation of reponed Net Income with pretaX income IIDdof Federal income tax expense with the
amount computed by mw.tiplying pretax income by the statutoJy Federal income tax I3te of 35% is as follows:

1!l95 I". 1993
(11aousaads of Dollars)

$ 662.323 S 679.033 S6OO.933
34,236 40.467 38.114

(5.414)

719.500 633,633

Net Income .•.••.••••.•.•.••..••...•...•.......•.••..•••..•••..
Preferred securities dividend requirements .
SFAS 109 Cumulative Effect ......•...•..........................

Subtotal ..•...........•..............••..•.............
Federal income taxes:

Operating income:
Current provision ....•....................••...•...•........
Provision for deferred income taxes--net(A) ••..•..•.••..••.•...
Investment tax credits--net ••.•.•........•..•....•........•...

Total included in operating income ..•......•.•........... : .•..
Miscellaneous other income:

Current provision .......................•.•.................
Provision for deferred income taxes(A) ..•.••••••.•.........•••

SFAS 90 deferred income taxes(A) ..•••.•.•.••.••.•..•.•.•.•.•....
Total Federal income tax provisions ...••..................

Pretax income ••....•...•......••...........•.••....•.•..•......

696.559

183,268 162,521 151.208
192,648 173.327 186,256
(21,919) (23.297) (23,784)

353,997 312,551 313,680

(9.897) (8.186) (14,340)
9,816 10,422 9.815
2,161 2,530 2.948

356,rm 317.317 312,103
$1,052,636 $1.036.817 $945,736

Reconciliation between total Federal income tax provisions and tax computed at the swurory tax rate on
pretax income:

Tax computed at the statutory rate ••••••••••..•••••••••••••••••••.••••

Increase (decrease) attributable to flow through of cenain tax adjustments:
Depreciation ............................•...............•.....
Amortization of investment tax credits .
Other ..............•.............................•...•.......

Subtotal .......•..•................................•......

Total Federal income tax provisions •.••..••.•••...•.•••.•....

Effective Federal income tax rate ..•........•...•••••............•.•.•

1995 19H 1993
("I'JIoas-eIs ofDullan)

$368,423 5362.887 $331.008

16,257 (4,597) 3,347
(21.919) (23,297) (23.784)

(6,684) (17.676) 1,532

(12,346) (45,570) (18.905)

5356.077 $317,317 $312.103

33.8% 30.6% 33.0%

(A) The provision for deferred income taxes represents the tax effects of the following items:
1m 19t4 1993

('I1I-.ds afDalbrs)
Deferred Credits:

Additional tax depreciation and amortization .
Leasing Activities ....•..•.•.•••••......•.••.••.•.•.•...•.....•
Propeny Abandonments .
Oil and Gas Property Write-Down .
Deferred fue] costs-net ........................•...............
Other .•••.•.••••...•..•.•....•.•....•.•••.••••..•.•.........•

Total •.••••....•••...••••••.•.••..••..••...•...•.•.••••••
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$174.190 $109.106 $112.814
64,567 60.129 34.958
(7,411) (6,606) (6.632)
(2,451) (2,451) (2,451)
(3,601) 39.36t' 63,330

(20.669) (13,260) (3,000)

$204.625 $186.279 $199,019
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Between the years 1987 and 1994, Enterprise's Federal alternative minimum w (AMI) liability exe:eeded
its regular Federal income tax liability. This excess can be carried forward indefiDitely to offset regular income
tax liability in future years. Enterprise commenced using these AMT credits in 1995 and expects to continue
using them in future years as regular tax liability exceeds AMT. As of December 31, 1995, 1994 and 1993,
EnteIprise had AMT credits of S203 million, $256 million and $247 million., respectively.

Since 1986, Enterprise has filed a consolidated Federal income laX return on behalf of itself and its
subsidiaries. Prior to 1986. PSE&G filed consolidated tax remrns.m Marc:h, 1992, the Internal Revenue Service
(IRS) issued a Revenue Agent's Report (RAR) following completion of examination of PSE&G's consolidated
tax return for 1985 and Enterprise's consolidated tax ICtums for 1986 and 1987, proposing various adjustme:Dts
for sucb years which would increase Enterprise's consolidated Federal income tax liability by approximately
$121 million, exclusive of interest and penalties, of which approximately S118 million is attributable 10 PSE&G.
IntereSt after taxes on these PJoposed adjustmeDts is currently estimated to be approximately SI19 million as of
December 31, 1995 and will continue to accrue at the Federal rate for large corporate underpayments, CUJrendy
11CJb annually.

The most sigDificant of these proposed adjustments relates to the IRS contention that PSE&G's Hope Creek
nuclear unit is a partnership with a shan 1986 taxable year. In addition, the IRS contends dlat the tax in-service
date of that unit is four months later than the date claimed by PSE&G. In June 1992. Enterprise and PSE&G
filed a protest with the IRS disagreeing with certain of the proposed adjustments (including those related to Hope
Creek) contained in the RAR for taxable years 1985 through 1987 and continue 10 contest these iSsues. Any tax
adjustments resulting from the RAR would reduce Enterprise's and PSE&G's respcdive deferred credits for
accumulated defetred income taxes. While PSE&G believes that assessments attnbutable to it are generaUy
recoverable from its customers in rates. IlQ assurances can be given as to what regulatory trcatmeDt may be
afforded by the BPU.

OD January I, 1993. Enterprise adopted SFAS 109 without restating prior years' financial statements whicb
resulted in EnteIprise recording a $5.4 million cumulative effect increase in its net income. Under SFAS 109,
deferred taxes are provided at the enacled statUtory tax rate for all temporary differences between 1he financial
statement canying amounts and the tax bases of existing assets and liabilities irrespective of the treaanent for
rate-ma1cing purposes. Since management believes that it is probable that the effects of SFAS 109 on PSE&G,
principally the accumulated tax benefits that previously have been treated as a flow-through item 10 customers,
will be recovered from utility customers in the future. an offsetting regulatory asset was established. As of
December 31, 1995, PSE&G had recorded a deferred tax liability and an offsetting regulatory asset of $769
million representing the future revenue expected to be recovered through rates based upon established regulatory
practices which permit recovery of cu:nent taxes payable. This amount was det.etmined using the 1995 Federal
income tax rate of 35%.
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SFAS 109

The foUowing is an analysis of accumulated deferred income taxes:

ACCUMULATED DEFElUtED INCOME TAXES

Assets:
Cunent (net) ........................•.•..........................•....•..

Non-Current:
Unrecovered Investment Tax"Crcdits ..•..•....•..•.........•.•...•.....•
Nuclear Decommissioning •.•....•.•.......•...........•....•......•...
Hope Creek Cost Disallowance •..••....................................
Construction Period Interest and Taxes .
Vacation Pay ••.•...........•.•.•..•...............•..................
AMT Credit ••..•.•.•...........•...•............•.•.....•......•....
Real Estate Impainnent ....•..•............................•......•....
Other .••••........•....•.•••.•.•••.•...................•...........•

Total Non.cunent .•............••.•....•......•.....•..•••.•.....
Total Assets •..•.•......••........•....•...•..•.........•.•..•...

Liabilities:
Non.cunent:

Plant Related ltetnS .....•............•..••....•...•.....•.....•.......
Leasing Activities •...••...............•••..................•••....•..
Property Abandomnents ..................•.............•.•....•..• ; •..
Oil and Gas Property Write-Down .......................•.•....•...••..
Defened Eleclric Energy & Gas Costs .
Unamortized Debt Expense ....•.•.•.••••..•.•...........••.••..•......
Taxes Recoverable Through Future Rates (net) •................•...•......
Other •••.••••••.••.••....... '" ••••..•..•••..•••.••.••••••.•..•...•.

Total Non-eurrent ..............•......................•...•......
Total Liabilities .•.......•...•.•..•.......•.......•...............

Summary-AccumUlated Deferred Income Taxes
Net Current Assets ••...•.••.•....•.•...••.........•...........•...•....•
Net Deferred Liability .•....••.•.•.......•••...••.......•....•.•.•••.....

Total .....•....................•..•.............................

1_
.".

m-acb fIlDalus)

$ 27.571 $ 25,311

129,713 136,402
25,241 25,082

10,127
17,199 15,913
6,681 6,822

202,655 2S5,828
5,213 20,932
4,107 6,863

S 390,809 $ 477,969
$ 418,380 $ 503,280

$2.370,830 $2,268,688
6]6,914 580,415

21,469 26,971
13,061 14,925
56,283 59,884
36,945 37.599

262,625 270,684
107,302 124,193

$3.485,429 $3,383,359
$3.485,429 $3,383,359

$ 27.571 $. 25.311
$3,094,620 $2,905.390
$3,067,049 $2,880.079

Note 11. Leasing Acthiti~

As Lessee

The Consolidated Balance Sheets include assets and related obligations applicable to capital Jease$ under
which PSE&G is a lessee. The total amortization of the leased assets and interest on the lease obligations equals
the net minimum lease payments included in ~t expense for capitallease£.

Capital leases of PSE&:G relate primarily to its cmporate headquarters and other capital equipment. Certain
of the leases contain renewal and purchase options and also contain escalation clauses.

Enterprise and its other subsidiaries are not lessees in any capitalized leases.
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Utility plant includes the following amounts for capital leases at December 31:

NOTES TO CONSOLJDA TED FINANCIAL STATEMENTS-(Continued)

Common Plant ...••.•...••.•.••...•...•••..•.••..•••.•.••••.•.•..•
Less: ACCUDlIl1ated Amortization ....••.....••..•.•.....••.••.•••.•...
Net Assets under Capital Leases ••..••.....•..•....•......••.•.••••.•

ut5 UN
<n-HsGlDolln)

$58,610 $58,610
5,499 4,840

$53,111 $53.770

Future minimum lease payments for noncancelable capital and operating leases at December 31. 1995 were:

CapiaI 0penIiDg
Leases Lases
(1'b-.ds vf Dollars)

13,174 14.616
13,175 12,580
13.176 8.638
13.177 6,517
12,834 4.449

189,229 12,998-- --
254.765 SS9,798=

1996 ••.•.•...•.•................................................
1997 ••.•••..••..••..........••..•.....•...............•.........
1998 .....................•.....•......................•...•.....
1999 ••...•..••....... : .•................................. ' .
2000 ••••••••••••••••••.•..•.••.••.••..••••••.••••••.•.••••••••..
Later Years •.••.••.........................................•.....
Minimum Lease Payments .

Less: Amount representing estimated executory costs. together with any
profit thereon, included in minimum lease payments .•....•..•.•...••.

Net minimum lease payments .•.•..•...................•...•...••...
Less: Amount representing interest .......................•.•........

Present value of net minimum lease payments(A) •••..•...•...•.....•..

126.029
128.736
.75.625

$53.111=
(A) Reflected in the Consolidated Balance Sheets for 1995 and 1994 were Capital Lease Obligations of$53.111

million and $53.770 miltion which includes Capital Lease Obligations due within one year of $739 thousand
and S6S9lhousand, respectively.

The following schedule shows the composition of rent expense included in Operating Expenses:

F.1bc y~ Elided Decemtler 31,
1995 1".. 1993

(Thou:saad5 fill DaII8n)
-S 6.084 $ 6,156 $ 6.074

659 588 513
Interest on Capital Lease Obligations .
Amortization of Utility Plant under Capital Leases ..•....•......•..••

Net minimum lease payments relating to Capital
Leases .....•.......••••..•.•.•..........•.........•...•••.••

Other Lease payments .

Total Rent ExpeJise .••••..••.•......••.••....••.•.•.•.•...••
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6,743
27,219

$33.962

6.744
28.447

$35.191

6,587
22,132

$28,719=
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As I..essoI"

PSRC's net invcstmeDts in leveraged and direct financing leases are composed of the following elements:

DecImber 31, 1995 December 31, 1!IN
~ of DoIJuoI)

DiNc:t Direct
~ ~ Tea! ~ fiaMciac

l.- Total
Lease rents receivable •••..••••. SI,031 $39 $1,070 $990 $92 $1,082
Estimated residual value •••••••. 635 8 643 622 13 635-- - -- -- - --1,666 47 1,713 1.612 105 1,717
Unearned and deferred income •.. (821) (12) (833) (823) (29) (852)

Total investments ••.••..... 845 35 880 789 76 865
DefenM taxes ••••.••.••.....•. (405) Q!> (416) (333) (20) (353)

Net investments ........... $ 440 $24 $ 464 $456 $56 $ 512= = = - =
PSRC's other capital leases are with various regional., state and city authorities for transportation equipment

and aggregated $6 ~ as of December 31, 1995 and 1994.

During 1995, PSRC converted two Airbus A-300 aircraft under direct-finance leases to operating leases. As
of December 31,1995, such ain:raft had a net asset value ofSIl million. On January 31, 1996, the aircraft WCR
sold for an amount approximating their net asset value.

Note 12. Commitments and ContiDgent Liabilities

Nuclear PerftN'1lWlCe StaDdard

The BPU bas establisbed its NPS for nuclear generating stations owned by New Jersey electric utilities,
including the five nuclear Wlits in which PSE&G has an oWDCBhip interest: Salem Units 1 and 2-42.59%; Hope
Creek-95%; and Peach Bottom Units 2 and 3-42.49%. PSE&G operates Salem and Hope Creek, while Peach
Bottom is operated by PECO Energy,lDc. (PECO).

The penaltylreward under the NPS is a percentage of replacement power costs. (See table below.)

CapadtyFadar ...

Equal to or greater than 75% •.•...•...••.••.•...•.............••...........
Equal to or greater than 65% and less than 75% •...•.•.•.....•.•.•...•........
Equal to or greater than 55% and less than 65% ....••........•.•....•....••...
Equal to or greater than 45% and less than 55% •.•••••••.••.••...•.••.......•.
Equal to or greater than 40% and less than 45% .......•...•.•...•..•..........
Below ~ •••.•••••••••••••.•..••.•.•.•.•....•..••.•••.•.••.••.•.••...•

~~
30% -

None None
30%
40%
SO%

BPU Intervenes

Under the NPS, the capacity factor is calculated annuaIly using maximum dependable capability of the five
nuclear units in which PSE&G owns an interest This method takes into account acmal operating conditions of
the units.

While the NPS does IlOt specifically have a gross negligence provision, the BPU has indicated that it would
consider allegations of gross negligence brought upon a sufficient factual basis. A finding of gross negligence
couJd result in penalties other than those prescribed under the NPS. During 1995, the five nuclear units in which
PSE&G has an oWDeJSbip interest aggregated a 62% combined capacity factor which resulted in a penalty for
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1995 of approximately $3.5 million. On January 16. 1996. PSE&G filed its Alternative Rate Plan with the BPU
which proposes the elimination of the NPS. See Note 2.

Based upon aDmIt projections and assumptions regarding PSE&G's five nuclear units dwing 1996.
including the retmn of Hope Creek to service in early March. the return of Salem 2 in the third quarter and the
continued outage of Salem 1 for the remainder of the year. the 1996 agpegaf.e capacity factor would be
approltimaJdy 57CJb.whicb would result in a penalty ranging from S11 to $12 million. Both of the Salem units
are currently out of service aDd tbeir return dates are subject to completion of testing. analysis. repair activity
and NRC CODCUJt'CDCC that they are prepared to restart. Restart of Salem 1. which had originally been scbeduled
for the second quarter of 1996. will be delayed for a substantial period as a result of the ongoing steam generator
inspection and analysis. Salem 2, which is also undergoing steam generator inspection and analysis is still
scheduled to retmD to service in the tIUrd quarter of 1996. 1he inability to successfully return these units to
continuous. safe operation could have a material effect on the financial position, results of operation aDd net cash
lows of EnteJprise and PSE&G.

Certain of the owners of Salem have indicated that they may seek to bold PSE&G responsible for their
share of costs of the cwteDl outage. PSE&G cannot predict what actions. 'if any. may be taken.

Nudear 1DsuraDce Coverages aDd A.ssessments
PSE&G's insurance coverages and maximum mrospec:tive assessments for its nuclear operations are as

follows:
J'SEIcG Mui-.n

Total Ii 1'__
Site for • SlaPee..-rac- I.addeM

(MiIIiaIIS at DoIaJ's)

Public Liability:
American Nuclear Insun:ts • • • • • • • • • • . • • • • • • • • • • • • • • • • • • • • . • • • • • . . • . •. $ 200.0
IDdemnity(A) .••.•.•••.. : . . . . . . . . . . • . . • • • . . • . . • • . . . . . • . . . . . . . . . . . . . 8.720.3

S8.920.3(B)

$ -
210.2

$210.2

Nuclear Worker Liability:
American Nuclear Insurers(C) •••••••..•.••..•.•..•..•••.•...•..•...••

Property Damage:
Nuclear MutUal Limited ....•.•..•.•......•......•....••..•..• '••.....
Nuclear Elcc:tric Insurance Ltd. (NEIL D) •••••••.•••••••••••.••••••.•..
Nuclear Electric Insmance Ltd. (NEIL DI) •.••.•.••••••••••••••••••••..

S 200.0 $ 8.1

$ 500.0
1.400.0

850.0
$2,750.0

$ 9.2
83(0)
9.2

$ 26.7

Replacement Power:
Nuclear Electric Insurance Ltd (NEIL I) ..••••.....................••.. $ 3.5(£) $ 11.4

(A) Retrospective premium program UDder the Pricc-Anderson liability provisions of the Atomic Energy Act of
1954. as amended (Price-Anderson). Subject to rettospeet:ive assessment with respect to loss from an
incident at any licensed nuclear reactor in the United States. Assessment adjusted for inflation effective
August 20.1993. '

(B) Limit of liability for each nuclear incident under Price-Anderson.
(C) Industry aggregate limit representing the ~ liability from workers claiming exposure to the hazard of

nuclear radiation. This policy includes automatic reinstatements up to an auregate of $200 million. thereby
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providing total coverage of S400 million. This policy does Dot increase PSE&G's obligation under Price-
Anderson. .

(D) In the event of a second. industry loss triggering NEIL B-c::overage, the maximum retrospective preminm
assesSment can increase to $18.5 million.

(E) Represents limit of coverage available to co-owners of Salem and Hope Creek, for each planL Each co-
owner purchases its own policy. PSE&G is currently covered for its percent oWDCrShipinterest of this limit
for each plant.

Price-Anderson sets the "limit of liability" for claims that could arise from an incident involving any
licensed nUclear facility in the nation. The • 'limit of liability" is based on the number of licensed nuclear reactors
and is adjusted at least every five years based on the Consumer Price Index. The current •'limit of liability" is
$8.9 billion. AD utilities owning a nuclear reactor, including PSE&G, have provided for this exposure through a
combination of private insurance and mandatory panicipation in a financial protection pool as established by
Price-Anderson. Under Price-Anderson, each pany with an ownership interest in a nuclear reactor can be
assessed its share of $79.3 million per reac:tor per incident, payable at $10 million per reactor pel' incident per
year. If the damages exceed the "limit of liability", the President is to submit to Congress a plan for providing
additional compensation to the injured parties. Congress could impose funher revenue raising measures on the
nuclear industry to pay claims. PSE&O's maximum aggmgate assessment per incident is $210.2 million (based
on PSE&O's ownership ,interests in Hope Creek, Peach Bottom and Salem) and its maximum aggregate annual
assessment per incident is $26.5 million.

Further, a recent decision by the U.S. Court of Appeals for the Third Circuit, not involving PSE&G, held
thaI the Price Anderson Act did not preclude awards based on state law claims for punitive damage.

PSE&G is a member of two industry mutual insurance companies; Nuclear Mutual Limited (NML), and
Nuclear Electric: Insurance Limited (NEU..). NML provides the primary propeny'insurance at Salem and Hope
Creek. NEIL provides excess property insurance through its NEIL D and NED. ill policies and replacement
power coverage through its NED... I policy. Both companies may make retrospective premium assessments in
case of adverse loss experience. PSE&G's maximum potential liabilities under these assessments are included in
the table and DOtes above. Certain of the policies also provide that the insurer may suspend coverage with respect
to all nuclear units on a site without notice if the NRC suspends or revokes the operating license for any unit on
a site, issues a shutdown order with respect to such unit or issues a confinnatory order keeping such unit down.
All coverages at Salem and Hope Creek remain fully in effect.

CoDStructioD and FUel Supplies

PSE&O has substantial comnD1ments as pan of its ongoing construction program which include capiQI
requirements for nuclear fuel. PSE&G's construction program is continuously reviewed and periodically revised
as a result of changes in economic conditions, revised load forecasts, changes in the scheduled retirement dates
of existing facilities, changes in business strategies, site changes, cost escalations under construction contracts,
requirements of regulatory authorities and Jaws. the timing of and amount of electric and gas rate changes aDd
the ability of PSE&G to raise necessary capital Pursuant to an electric integrated resource plan (IRP), PSE&G
periodically reevaluates its forecasts of f'ut1ft customers, load and peak growth, soun:es of electric generating
capacity and demand side management (DSM) to meet such projected growth, including the need to COl1$lnJCl

new electric generating capacity. The IRP takes into account assumptions concerning future demands of
customers, effectiveness of conservation and load management activities, the long-term condition of PSE&G's
plants, capacity available from electric utilities and other suppliers and the amOunts of co-generation and other
non-utility capacity projected to be available.

Based on PSE&G's construction program, construction expenditures are expected to aggregate
approximately $2.8 billion, which includes $428 million for nuclear fuel and $84 million of Allowance for Funds
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NOTES TO CONSOLIDATED FINANCIAL STA1'EMENTS-(CootiDued)

used During Construelion (AFDC) during the years 1996 through 2000. The estimate of constnlc:tion
requirements is based on expected project completion dates and includes anticipated escalation due to infI.atiOll
of approximately 3%, annually. ~fcn, constru<:tion delays or higher inflation levels could cause significant
increases in these amOUDIS.PSE&G expects to generate internally the funds necessary to satisfy its construction
expenditures over the next five years, assuming adequate and timely recovery of costs, as to which no assurances
can be given. In addition, PSE&G does not presently anticipate any difficulties in obtaining sufficient sources of
fuel for electric generation or adequate gas supplies during the years 1996 through 2000.

Hazardous Waste

Cenain Federal and State laws authorize the United States Environmental Protection Agency (EPA) and the
New Jersey Department of Environmental Protection (NJDEP), among other agencies, to issue orders and bring
enforcement actions to compel responsible parties to tab: investigative and remedial actions at uy site that is
determined to present an imminent and substantial danger to the public or the environment because of an actual
or threatened release of one or more hazardous substances. Because of the nature of PSE&G's business,
including the production of electricity, the distribution of gas and, formerly, the manufacture of gas, various by_
products and substances are or were produced or handled which contain constituents classified as hazardous.
PSE&.G generally provides for the disposal or processing of such substances through licensed independent
contractors. However, these statutory provisions impose joint and several responsibility without regard to fault
011 an responsible parties, including the generators of the hazardous substances, for cenain investigative and
remediation costs at sites where these substances were disposed of or processed. PSE&G bas been notified with
respect to a number of such sites and the remediation of these potentially hazardous sites is receiving greater
attention from the government agencies involved. Generally, actions directed at funding such site investigations
and remediation include all suspected or known responsible parties. PSE&G does nol expect its expenditures for
any such site to have a material effect on its financial position, results of operations or net cash flows.

PSE&G Maoufadured Gas Plant Remediation Program

In )988, NJDEP notified PSE&G that it had identified the need for PSE&G, pursuant to a fonnal
arrangement, to systematically investigate and, jf necessary, resolve environmental concerns extant at PSE&G's
former manufaetW"cd gas plant sites. To date, NJDEP and PSE&G have identified 38 former gas plant sites.
PSE&G is cumntly working with NJDEP under a program to assess, investigate and, if necessary, remediate
environmental concems at these sites (Remediation Program). The Remediation Program is periodically reviewed
aDd :revised by PSE&G based on regulatory requirements, experience with the RemediatiOll Program and
available technologies. The cost of the Remediation Program cannot be reasonably estimated, but experience to
date iDdiea.tes that costs of at least $20 million per year could be incurred over a period of more than 30 years
and that the overall cost could be material to PSE&Q's financial position. results of opcnuions or net cash flows.

Costs incurred through December 31,1995 for the Remediation Program amounted to $64.6 million, net of
certain insurance proceeds. In addition. at December 31,1995, PSE&G's estimated liability for remediation costs
through 1998 aggregated $963 million.

In ac;cordaace with a Stipulation approved by the BPU in 1992, PSE&G is recovering through its LEAC
over a six-year period $32 million of its actual remediation costs to reflect costs incurred through September 30,
1992. As of December 31, 1995, PSE&G has recovel'ed $27.8 million of the $32 million of such costs. PSE&G
is expected to recOVer the balance of $4.2 million in its cmrently tiled WAC period ending in )996.

Note 13. Postretirement Benefits Other Tbaa PeDsiODS

On January I, 1993, Enterprise and PSE&G adopted SFAS 106 which requires that the expected cost of
employees' postretirement health care and insurance benefits be charged to expense during the years in which
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cIDployees render service. PSE&G elected to amortize, over 20 yem, its unfunded obligation of S609.3 million
at January I, 1993. The following table discloses the significant components of the net periodic postretirement
benefit obligation:

o-IIer31,
l"5 1* 1m

~)

$ 8.5 $ 11.1 $ 11.7
48.2 45.4 44.4
30.5 30.5 30.5
(3.8)

(SO.7) (57.8> (58.6)
$ 32.7 $29.2 $ 28.0= :::::::-... ===-

Service cost ••••••••••••••••••••••••••••••••••••••.••••.••••••.••.
lnterest on accumulated postretirement obligation .•.•.......••..•..•...
Amortization of transition obligation .
Amortization· of Net (Gain)JLoss (a> .........•..•..••.....••.........
Deferral of current expense .....•..•...................•............

Annual net expense •.....•..•....•.•...........•.•...•......

(a) Reftects change in Plan Assumptions.

The discount rate used in determining the PSE&G net periodic ~tiremcnt benefit c:ost was 8.5~ and
7.25% for 1995 and 1994, respectively.

A one-peroentagc-point increase in the assumed health care cost trend rate for each year would increase the
aggregate of the service and interest cost components of net periodic postretirement health care cost by
approximately $2.6 million, or 5.6%, and increase the accumulaled postretirement benefit obligation as of
December 31, 1995 by $34.8 million, or 5.9%.

The assumed health care cost trend rates used in measuring the accumulated postretiremc::nl benefit
obligation in 1995 were: medical costs for pre-age sixty-five retirces-13.0%, medical costs for post-age sixty.
five retirees-9.0% and dental costs-7.0%; such rates are assumed to gradually decline to 5.0%, 5.0% and 5.0%,
respectively, in 2011. The medical costs above include a provision for prescription dnJgs.

In its 1992 base rate ease, PSE&G requested full recovery of the costs associated with postretire~t
benefits other than pensions (OPEB) on an accrual basis, in accordance with SFAS 106. The BPU's December
31,1992 base rate order provided that (1) PSE&G's pay-as-you-go basis OPEB costs wiD continue to be iDcluded
in cost of service and will be recoverable in base rates OIl a pay-as-you-go basis; (2) prudently incuned OPEB
costs, that are accounted for on an acaual basis in accordance with SFAS 106. will be recoverable in future
rates; (3) PSE&G should account for the differences between its OPEB costs on an accrual basis and the pay~-
you-go basis being recovered in rates as a regulatory asset; and (4) the issue of cash versus accrual accounting
will be revisited and in the event that FASB or the SEe requiIcs the use of aceruaI. accounting for OPEB costs
for rate-making pmposes, the regulatory asset will be n:coverablc. through rates. over an appropriate amortization
period.

Accordingly, PSE&G is accounting for the differences between its SFAS 106 accrual cost and the cash cost
currendy recovered through rates as a regulatory asset. OPEB costs charged to expenses during 1995 were $32.6
million and acerued OPEB eosts deferred were ~.7 million. The amount of the unfunded liability, at December
31, 1995. as shown below, is $717.9 million and funding options are currently being explored. The priDwy effect
of adopting SFAS 106 on Enterprise's and PSE&G's financial reporting is on the presentation of their 1inancial
positions with minima) effect on their results of operations.

During January 1993 and subsequent to the receipt of the Order, the FASB's Emerging Issues Task Force
(ElTF) concluded that deferral of sueb costs is acceptable. provided regulators allow SFAS 106 eosts in rates
within approximately fivc years of the adoption of SFAS 106 for financial reporting purposes. with any cost
deferraJs recovered in approximacdy twenty years. In accordance with the Alternative Rate Plan filed, PSE&G
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expects full SPAS 106 recovery in accordance wid! the EI1Fs view of such staDdard and believes 1hat it is
probable that any deferred costs will be recovered from utility customers within such twenty-year time period.
As of December 31, 1995, PSE&G bas deferred $167.2 million of such costs. However, if recoveJY of SFAS
106 costs is not approved by the BPU, the impact on the financial position and results of operations would be
material.

In accordance with SFAS 106 disclosure requirements, a reconciliation of the funded status of the plan is as
follows:

Accumulated postretirement benefit obligation:
Retirees ....••.•........ ,." •.................•..... "" ." .....•......
Fully eligible active plan participants •..•.....••.••..... , ......•.•.........
Other active plan participants , ..••••....•...••..•.•.. , .......•.•.........

Total .•• , •..•.•.• , ,", " ......•.•......•.....• " .....•. ~ .
Plan assets at fair value .. , .•• , , • , ••.............•.••..• , , ..•.....•...........

Accumulated postretirement benefit obligation in excess of plan assets .•....•.....•.
Unrecognized net (gain)/loss'from past experience different from that assumed and

from changes in assumptions .....•................ , • , ,
Unrecognized prior serviee cost •....•.•.•.... : .......•• , • , ...•..•• , .......•...
Unrecognized lI'lIDSitionobligation .......•...•..•.•...• , • , ...........•........
Ac:aued postretirement obligation •.•.•....•..•...•...•• , • , , •.....•.•.•.•......

1995 1""
(MilIioas)

$(444.6)
(52.9)

(220.4)

(717.9)

$(379.2)
(45.7)

(161.0)

(585.9)

(717.9) (585.9)

32.8 (78.8)

5483
$(116.4)

517.9
$(167.2)

The discount rate used in detennining the accumulated postretirement benefit obligation as of December 31,
1995 was 7.25% and 8.50% for 1995 and 1994, respectively.

Note 14. PeDSion Plan

The discount rates, expected long-term rates of rehDD on assets and average compensation growth rates used
in determining !he Pension Plan's funded status and net pension cost as of December 31,1995 and 1994 were as
follows:

Funded Status:
Discount Rate used to Determine Benefit Obligations .•......••.....•.....• , .•.....
Average Compensation Growth to Determine Benefit Obligations ... , . , , , , , ......•...

Net Pension Cost:
Discount Rate •• , •.......... , . , ....• , • , , .... , • , .•..........• , , •...........•...
Expected Long-Term Return on Assets , •..• , •.• , .•••..... , ... , .•..••..•.•...• , ..
Average Compensation Growth ...••• , .••••...••.•• , .•....... , ..........•.•••.•.
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The following table shows the Pension PJan's ftmded status:

NO~, TO CONSOLIDATED FINANCIAL STATEMENTS-{CoDtioued)

Acruarial prescot value of benefit obligations:
Accumulated benefit obligations, including vested benefits ofSl,403,313

in 1995 and $1.151,677 in 1994 ...••...••••...•....•..•...•.•...
Effect of projected future compensation •..•..•..••.•••.......•.....

Projected benefit obligations .
Plan assets at fair value, primarily listed equity and debt securities ••.••.••.•

Projected benefit obligations in excess of plan assets .
Unrecognized net gain Ooss) from past experience and effects of cbaDges in

assumptions •••..•.•..•...•...•.•..•...•••.••.•...•.•....•.•..•...
Prior service cost not yet recogDizedin net pension cost ...•............•..
Umecognized net obligations being recognized over 16.7 years .•.•....•.•..
Accrued pension expeuse .

December 31,

$(1,509,841)
(321,545)

(1,831,386)
1,533,446

(297,940)

120,859
110,213
61,287

$ (5,581)

$(1,235,930)
(261,846)

(1,497,176)
1,270,116

(227,660)

32,815
119,783
69,387

S (5.675)

The net pension cOst for the years ending December 31, 1995, 1994 and 1993, include the following
components:

Service cOSt-bcoefits earned during year ••.•••..•..•.•••••....
Interest cost on projected benefit obligatioDs ••••...•...•.•.•....
Retum. on assets •• , •.•.•••.....•.•.•..•• : ~ .
Net amortization and defenal .

Total ••••••••.••••••••••......•••••..••.•..•.•...•. _..

1m 1JH 1~3
(Thous:mds of Dolan)

$ 37.033 $ 42,904 $ 42,948
124,147 108,394 103.118

(312,190) 5,022 (166.916)
222,916 (90,752) 90.958

$ 71.906 $ 65,568 $ 70,108

See Note l-()rganization 8Dd SummlllY of Significant Accounting Policies.
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Note 15. FiDaDclaI Information by Business Segments

Infonnalion related to the segments of EDterprise's business is detailed below:

Nonlllility
TatIIIFJectric Gas me Adi9itiel(A}

(11Ious:aads GC DoIIus)
For the Year Ended December 31, 1995
Operating Revenues •.••.•...........•.. $ 4,020,842 $1.686,403 $248.002 $ 208.906 $ 6,164,153
Eliminations (Intersegment Revenues) .•.•
Total Operating Revenues .......•......• 4,020,842 1,686.403 248.002 208,906 6.164,153
Depreciation and Amortization .........•. 503.022 88.092 77,265 5,852 674,231
Operating Income Before Income Taxes .•. 1.140,279 178,718 58,654 142.172 1,519.823
Capital Expenditures .....••.•.•.....•.. 545,997 140,153 132,098 8.364 826.612
December 31, 1995
Net Utility Plant .•.•..••.•....•........ 9.651.695 1,535,736 11,187.431
Oil and Gas Propeny, Plant &. Equipment .. 608.015 608,015
Other Corporate Assets .....•......•.•.• 2,778,691 589,455 147.822 1,858,654 5,374,622

._.

Total Assets .......................... $12,430,386 $2,125,191 $755.837 $1,858.654 $17,170,068
For.the Year Ended December 31, 1994
Operating Revenues .................... $ 3,739.713 $1,778,528 $229.880 $ 187,067 $ 5,935,188
Eliminations (lntersegment Revenues) •..• (11,179) (1,566) (12.745)
Total Operating Revenues ............... 3,739,713 1,778,.528 218,701 185,501 5,922.443
Depreciation and Amortization •.••...•... 471,910 79,462 78,567 4.089 634,028
Operating Income Before Income Taxes .•. 1.083.155 226,196 39,210 133,590- 1,482.151
Capital Expenditures ................... 734,100 153,183 160,296 8,445 1,056,024
December 31. 1994
Net Utility Plant. ....••.......•.•.•.... 9,642,177 1,456,068 11,098,245
Oil and Gas Property, Plant & Equipment .. 577,913 577,913
Other Corporate Assets •....•........•.. 2,589,348 576,806 150,973 1,724,155 5.041,282
Total Assets •••••.•......••........... $12.231,525 $2.032,874 $728,886 $1,724,155 $16,717,440
For the Year Ended December 31,1993
Operating Revenues ....•..•............ $ 3,696.114 $1,594.341 $278,470 $ 161,650 $ 5.730,575
Eliminations (lntersegment Revenues) •... (20,158) 0,827) (21,985)
Total Operating Revenues ..•...••.•.•... 3,696,114 1,.594.341 258,312 159,823 5.708,.590
Depreciation and Amortization •...•...... 441,164 69,375 86.136 4,922 601,597
Operating Income Before Income Taxes ... 1,117,739 173,916 92,162 43.310 1,427,121
Capital Expenditures ................... 738,362 152,012 91,988 2.026 984.388
December 31, 1993
Net Utility Plant •..•.....•.•....•.•.... 9,451,581 1,352,799 10.804.380
Oil and Gas Propeny. Plant & Equipment .• 506.047 506,047
Other Corporate Assets ..•.•......•••..• 2,313,394 866,524 173,390 1,665,921 5.019,229
Total Assets •..••.........•........... $11,764,975 $2,219,323 $679,437 $1,665,921 $16.329,656

(A) The Nonutility Activities include amounts applicable [0 Enterprise. the parent corporation.
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Information related to Property, Plant and Equipment of PSE&G is detailed below:

Decaaber 31,

Ucility Plant-origina) Cost
Elearic Plant in Service

Steam Production •••••••.•••.•••••••••••••••.••.••••.••
Nuclear Production •..•••........•...••.•.•••••.•.•.•...
Transmission •..•••.•••....••..•..•.••...••.••.••..•..•
Distribution . • . • • • • • • . • . • . • . . . . • . • • . • • . • • . . . . . . •....•..
Olhec ••••••••••••••••••••.••....•••.•••...••.•••...••

Total Electric Plant in Service ....•.•....•..•..•••••.

Gas Plant in Service
Transmission .....•.....•.............•.......•........
Distribution •..•.•••..•.•••••....•..•...•.....•..••••..
Other ••••••••••••••••••••••••••••.•••.•....••••.•••.•

Total Gas Plant in Service ....•.••.•....•...•.......

Common Plant in Service
Capital Leases ••••••••••••.••.•••••••.•.••••..••...•...
Gener:aJ ••••••.•••••••••••••••••••••••••••••.••.•••••.

Total Common Plant ill Service ..•..•.•.........•....

Total ••••..••..•.••...•..••.............•.•..

$ 1,791,010 $ UI0,614 S 1,763,253
5,992.341 5,931,049 5,873,274
1,127,031 1,078,928 1,034,150
3,044,830 2.877,862 2.724,202
1,139,891 647,406 526,015

13,095,103 12.345,919 11,920,894

65,109 62,213 63.395
2.250,705 2,131,816 1,993,044

126,758 124,204 121,402
2,442,572 2.318.233 2.177,841

58,610 58,610 56,812
458,494 . 486,521 463,473
517,104 545,131 520,285

$16,054,779 $15,209,283 $14,619,020

Note 16. Property Impairment of Enterprise Group Development Corporation

As a resuh of a management review of each property's current value and the potential for increasing such
value through operating and other improvements, EGDe recorded an impairment in 1993 Jdated to certaiD of its
propenies, including properties upon which EDID's management revised its inteDt from a long-term investment
straJegy to a bold for sale status, reflecting such properties on its books at their net realizable value. This
impairment reduced the estimated value of EGOC's propenies by $77.6 milliOD and 1993 net iDcome by $505
million, after tax, or 21 cents per share of Enterprise Common Stock.
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Note 17. Jointly Owned Fadiities-UtiJity Plant

PSE&G has OWDCI'Ship interests in and is respoosible for providing its share of the necessary finaacing for
the following jointly owned facilities. AD amouuts reflect the share of PSE&G's jointly owDed projects aDd the
wrrcspooding direct expenses are included in Consolidated Statements of IDcome as opesating e.xpeDSCS. (see
No«: l-Qrganization and Summary of Significant Acc:ounting Policies.)

0wIIU'Ibip PlaMID .ue-ala ... I'IIIIIt VDda'
P1ut--December 31. 1995 1DIBwt SerricIe ~ e-u iiiIdI.-a

('DI-.II viDaIIIn)
Coal Generating

Conemaugh ............................. 22.50% S 198,724 $ 38,339 S2,401
KeystOne •••.••.•...••••••.••••••••.•..• 22.84 119.690 32,800 1,629

Nuclear Generating
Peach Bottom •....•........•..••.•..•... 42.49 755,S04 312,856 21,139
SaleJD.••..•.•...•••••••••..•••••••..•..• 42.59 1,055,114 396,795 51,041
Hope Creek ......•••..•.......•......•.. 95.00 4,122,715 1.063,403 13.592
Nuclear Support Facilities ••••.••.•.•...... Various 179.065 33.754 2,990

Pumped Storage Generating
Yards Creek .........••.•..•.••....•.... 50.00 27,246 9,293 2.350

Transmission Facilities ••.••..••...••.•..••••. Various 121,100 36,266 89
Menill Creek Reservoir ••..••......••..•.•..•. 13.91 37,231 12,111
Linden Gas Plant •.....•....•................ 90.00 15,855 19,388

Note 18. Selected Qa:arterly Data (UDaadited)

The information shown below, in the opinion of EnteIprise, includes aD adjustJ:Dents. CODSisting ooIy of
normal rec:urriDg accroah, necessary to a fair presentation of sucb amounts. Due to the seasooal natIDe of the
utility business. quarterly amounts vary significantly during the year.

Jue30.

~ Revenues... . . Sl.67E,269 51.795.457
()pe:ratiq IDcomc ••••••. S 334,336 S 348,948
Net Jacome $ 212,592 $ 230,127
EaruiaJ$ Per SIwc: of

C_ SlOC;k...... . $ 0.87 S 0.94 5
A~Sha=of

CommoD SlOC;k
0uts1mIdiDl! .

1"4 I!J'J5 U!)4

('I1IousucIs Wbere Applcable)
51,328.784 $1,279,588 $1.492,130 51,376,l99
$ 233.239 $ 252,715 $ 311,.528 $ 311,920
$ 110,667 S 129.885 S 186.782 5 187.178

$1,666$70 $1.471,199
S 27811n S 250,500
S 1.52,282 $ 131.843

0.45 $ 0.53 $ 0.76 S 0.76 $ 0.62 S 0..54

244.698 243.m 244,698 244,698 244.698 244,698
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,PUBUC SERVICE ELECI'RIC AND ·GAS COMPANY

NOTES TO CONSOLIDATED FINANCIAL STATEMENTS

PSE&G

Except as modified below, the Notes to Consolidated FinaDcia1 Statements of Enterprise are incorporated
herein by reference insofar as they relate to PSE&G and its subsidiaries:

Note 1. -QrgaDization and Summary of Significant Accounting Policies
N(lIe 2. -Rate Matters
Note 3. -PSE&G Nuclear Decommissioning and Amonization of Nuclear Fuel
Note 4. -schedule of Consolidated Capital Stock and Other Securities
Note 5. -Deferred Items
Note 6. -&hedule of Consolidated Debt
Note 7. -Long-Term Investments
Note 8. -FmanciaJ. Instruments and Risk Management
Note 11. -Leasing Aetivitie&-As lessee
Note 12. ~mmitmeDts and Contingent Liabilities
Note 13. -Postretirement Benefits Other Than PCIlSions
Note 14. -Pension Plan
Note 15. -Financial Information by Business Segments
Note 17. -Jointly Owned Facilities-Utility Plant.

Note 1. OrgaDizatioa aDd Summary of Sipific:ant ACCOWItiDg Policies

CobsoIidation Policy

The consolidated fiDancial statements include the accounts of PSE&G and its subsidiaries. All significant
intercompany accounts and transactions have been eliminated in consolidation. Certain reclassifications of prior
years' data have been made to conform widl the current presentation.

Note 9. Cash and Cash Equiva)eats

The December 31, 1995 and 1994 balances consist primarily of working funds.

Note 10. Federal Income Tues

A reconciliation of reponed Net Income with pretax income and of FederaJ income tax expense with the
amount computed by multiplyiug pretax income by the statutory Federal income tax rate of 35~ is as follows:

lJ'S 1994 19!1'
Net Income .
Federal income taxes:

Operating income:
Cmrent provision •..••.•.•••.••..•.•.••.••.••.•...•...•..
Provision far dcferied. income taxes--net(A) ...•.•.........•.
Investment tax credits-net ••.•..••••....••.•..•.•.....••.

Total included in operating income ....•....•..•...•.•.•
Miscellaneous other illCOlDe:

Current provision .•.••.•.•..•..•..••.••.•.••.•.......•..•
Provision for deferred income taxcs(A) ...•..••.......•...••

SFAS 90 deferred income taxes(A) .•••.........................

Tolal Federal income tax provisions ................•...
~income .•......•.•.....•...........•......•...........

102

$616.964 $659,406 $614,868

275.460 230,709 177.314
65,084 83.028 149,884

(19,111) (19,208) (]8,408)

321.433 294,529 308.790

(9.897) (8,]86) (15,419)
9,816 10,422 9,8]5
2,]61 2,530 2,948

323,513 299,295 306,134
$940.477 $958,701 mUlO2
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NOTES TO CONSOLIDATED FINANCIAL STATEMENTS-(Ccmtinued)

Reconciliation between total Federal income tax provisions and tax computed at the statutory tax nte on
pretax income:

Tax expense at the statutory rate .......••••.••.•••.••.•.•.•.••.

Increase (decrease) attributable to Bow-through of certain tax
adjustments:

Depreciation .
Amortization of investment tax credits •.••.••••••.•••.•..•.•
Other ••••••••.••..•••••...••...••.••..•.•••••••••••••.•

Subtotal •.•..•••..•.•..•••.••.••...••••.••••••••...

Total Federal income tax provisions .......•............

Effective Feder.d income tax rate ...•...•.......•.•..•••....••.•

19l15 19H 1993
~otDoUan)

$329.167 $335,546 $322,351

16;1.57
(19.111)

(2,800)

(5.654)

$323,513

34.4%

(4,597)
(19,208)
(12.446)

(36.251)
$299,295

31.2%

3.347
(18.408)

(1.156)

(16,217)

$306.134

33.2%

(A) The provision for deferred income taxes represents the tax effects of the following items:

19l15 ]994 l!I93

~otDaDan)
Deferred Credits:

Additional tax depreciation and amonization .••••....•••••.•.
Property Abandonments .•.•......•..•..•..•.••...•......•.
Oil and Gas Property Write-Down ..•.......•..•.........••.
Deferred fuel costs-net ..•........••.•..•..•.....•..•...•..
Other ••.•..••..••....•••.....................•.•.••.•••

Total ....................................••..•..•..
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$111.193
(7.411)
(2,451)
(3.601)

(20.669)

$ 77.061

$ 85,335
(6.606)
(2.451)
39,361

(19.659)

$ 95.980

$ 92,693
(6.632)
(2,451)
63.330
15,707

$162.647
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NOTE'S TO CONSOLIDATED FINANCIAL STATEMENTS-{Continaed)

SFAS 109
The following is an analysis of accumulaJed deferred income taxes:

A~ DeHntd IDcome Tues

Assets:
Current (net) •.•••..•....•...•.•.....•...•.•..•......•.•.••.•.......
Non-eummt:

Unrecovered Investment TO. Credits •.•..•...•...........••....•.•..
Nuclear Decommissioning •...•.•.•..•...•.......•.•....••.........
Hope Creek Cost Disallowance •...•......................•.........
Construction Period Interest and Taxes .
Vacation Pay ........•...........................................
Other ...•...........••.•.•.•......•......•......•.•.......•...•.

Total Non-Current .
Total Assets .....••...•........•.•....•..............•.......

Liabilities:
Non-eurrent:

Plant Related Items ..•...•.......••••••. ~.•..•.•.••.•....•..•...•.
Property Abandonments •.•..........•••...•••...... -....•.......•..
Oil and Gas Property Write-Down ••..•.••..•••...•.•........••.....
Deferred Electric Energy & Gas Costs .•.•.............•.••....•..•• "
Unamortized Debt Expense ............•.........•.....•.....•..•.•
Taxes Recoverable Through FUIW"eRates (Net) •........•.............
Other ...•.........•......•..........................•..........•

Total Non-eurrent .
Total Liabilities ....................•..•....•.........•.......

Summary-Accumulated Deferred Income Taxes
Net Current Assets .•••......•...•.•..................•.....•.•.....
Net ~ferrcd Liability .••••.•.•....•••••.•..•.....•....•....••.•.•...

Total ...•.•.•......•.......•....•.•.................•.•.....

1'" 19N
(1b-.ds oCDoUan)

$ 27,571 S 25,311

129,713 136,402
25,241 25,082

10,121
17,199 15,913
6,681 6,822
5,057 6,863

$ 183,891 $ 201,209

"$ 211,462 $ 226,520

$2,237,386 $2,157,206
21,469 26,971
13,061 14,925.
56,283 59,884
36,945 31,599

262,625 210,684
91,125 112,479

$2,719,494 $2,679,748

$2,119,494 $2,619,748

$ 27,571 $ 25,311
$2,535,603 $2,418,539

$2,500,032 $2,453,228

The balance of Federal income tax payable by PSE&G to Enterprise was $5.3 million and $15.6 million, as
of December 31, 1995 and December 31, 1994, respectively.
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NOTES TO CONSOLIDATED FINANCIAL STA TEMENTS-(ContiDued}

Note 18. Selected Quarterly Data (Uoaudited)

The infonnatioD shown below, in the opinion of PSE&G, includes all adjustments, consisting only of normal
recuning accruals, necessary to a fair presentation of such amounts. Due to the seasonal D~ of the utility
business, quarterly amounts vary significantly during the year.

MarcIa 31, J1llIe 38, $eptemller 30, ~3J.
1m J994 J995 Ill'4 1m ItH 1m 19M

('J'boosu& or DoUus)
$1,s19,s16 51.690.999 51.235,435 51.182,880 $J.381.004 51.284.175 SI,sl1.290 $1,360,187
S 298.432 5 305,013 $ 204.606 $ 218,225 5 280,525 S 282,782 S 211,939 $ 206.650
$ 206.896 S 221.439 $ 1ll.300 5 128.113 S 184.878 5 190,378 S 113.890 S 119,476

Operating Revcuues .••.•
Operating 1Dalme .
Net bIcomc .
Eamings Available 10

Public Service
Eaterprise Gravp
lncorporatcd.......... S 198,2]4 $ 211.159 S 102,62i) $ 117.969 $ ]76,196 5 ]80.234 S ]05,698 S ]09,577

Note 19. Ac:counts Payable to Associated Q)mpanies-Net

The balance at December 31. 1995 and 1994 consisted of the following:

Public Service Enterprise Group Incorporated (A) ....•.••..•...............••...
Energy Development ColpOI'ation .•...................•.•.....................
Other •••.••.•.••••.••.•.•.•.••••...•.•.•.•...•.•••••.•...•.••.......•.•.•.

Total ..••••.•..•.....•••.....•.•.....•..•••••....•...•...•. " .. '"

lf95 Il1'4- ---m.-uds olDolJus)
$ 9.055 $11,618

(306) (336)
(138) (665)

$ 8.011 $16,677

(A) Principally Federal income taxes related to PSE&G's taxable income.
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PARTm
Item 9. ChaDges in lIDli DisagreemeDts with Accountants OD ACCOUDtiDga.od FUWldal Disdosw'e

Enterprise and PSE&G, none.

Item 10. Diredors and Executive Officers of the Registrants

Directors of the Registrants

Enterprise
1be information required by Item 10 of Form lo-K with respect to present ditectors who are nominees for

election as directors at Enterprise's Annual Meeting of Stockholders to be beld on April 16, 1996, and directors
whose tenUS will continue beyond the meeting, is set forth under the beading "Election of Directors" in
Enterprise's definitive Proxy Statement for such Annual Meeting of Stockholders, which definitive Proxy
Statement is expected to be tiled with the Securities and Exchange Commission on or about March 1, 1996 and
~hicb infonnation set forth under said beading is incorporated herein by this reference thereto.

PSE&G
There is shown as to each present director information as to the period of service as a director of PSE&G,

'age as of April 16, 1996, present committee memberships, business experience during the last five years and
other present directorships. For discussion of certain litigation involving the diIectors of PSE&G, except Forrest
1. Remick, see Pan I-Business, Item 3-LegaJ Proceedings.

LAWRENCE R. CODEY bas been a director since 1988. Age 51. Member of Executive Committee. Has
been President and Chief Operating Officer of PSE&G since September 1991. Was Senior Vice President-
Electric of PSE&G from January 1989 to September 1991. Director of Enterprise. Director of Sealed Air
Corporation, The Trust Company of New Jersey, United Water Resources Jne. and Blue Cross &. Blue Shield of

New Jersey.

E. JAMES FERLAND has been a director since 1986. Age 54. Chairman of Executive Committee.
Chainnan of the Board, President and Chief Executive Officer of Enterprise since July 1986, Cbainnan of the
Board and Chief Executive .Officer of PSE&G since September 1991 and Chairman of the Board and Chief
Executive Officer of EDHI since June 1989. President of PSE&G from July 1986 to September 1991. Director
of EnteJprise and of EDHI and its principal subsidiaries. Director of Foster Wheeler Corporation and The

Hartford Steam Boiler Inspection and Insurance Company.

RAYMOND V. Gll.MARTIN bas been a director since 1993. Age 55. Director of Enterprise. Has been
Chairman of the Board. President and Chief Executive Officer of Merck & Co., Inc., Whitehouse Station. New
Jersey (discovers, develops, produces and markets human and animal health products) since November 1994.
Was President and onef Executive Officer from June 1994 to November 1994. Was Chainnan of the Board.
President and Chief Executive Officer of Becton Dickinson and Company from November 1992 to June 1994
and President and Chief Executive Officer from February 1989 to November 1992. Director of Merck & Co.,

Inc. and Providian CorpoJation.

IRWIN LERNER bas been a director since 1993. Age 65. Was previously a director from 1981 to February
1988. Director of Enterprise. Was Chairman, Board of Directors and Executive Committee from Janwuy 1993 to
September 1993 and President and Chief Executive Officer from 1980 to December 1992 of Hoffmann-La Roche
Jnc .• Nutley, New Jersey <.prescription pharmaceuticals. vitamins and fine chemicals, and diagnostic products and
services). Director of Humana Inc., Sequana Therapeutics, Inc. and Medarex, Inc.
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JAMES C. PITNEY bas been a director since 1993. Age 69. Was previously a director from 1979 to
February 1988. Member of 'Executive Committee. DiIector of Enterprise. Has been a partner in the law firm of
Pitney. Hardin, Kipp & Szuch. Morristown, New Jersey, since 1958. Director of Tri-Continental Corporation,
sixteen funds of the Seligman family of funds and Seligman Quality, Inc.

FORREST J. REMICK has been a director since May 1995. Age 65. Director of Enterprise. Has been an
engineering c:oDSUltant since July 1994. Was Commissioner, United Stales Nuc:Jcar Regulatory Commission.
from December 1989 to June 1994. Was Associate Vice President-Resean:h and Professor of Nuclear
Engineering al PennsylvaDia Stale University, from 1985 to 1989.

ExecutiTe 0f6cen of the Registrants

1be following table sets forth certain information c:onc:eming the exec:utive offic:ers of Enterprise and
PSE&G, respectively.

Ate Eft'ec:tift DItt~ber31, Flnt Dec:cedName l."5 omce Ii)PreseDt Posiliaa
E. James Ferland .. 53 CbaiJman of the Board, President and July 1986 to present

Chief Executive Officer (Enterprise)
Chairman of the Board and Chief July 1986 to present

Executive Officer (PSE&G)
President (psE&G) June 1986 to September 1991
Chairman of the Board and Chief June 1989 to present

Exec:utive Officer (EDHI)

Lawrence R. Codey. 51 President and Chief Operating Offic:er September 1991 to present
(PSE&G)

Senior Vice President-Electric: January 1989 to September 1991
(PSE&G)

Robert C. Murray .. SO Vice President and Chief Financial January 1992 to present
Officer (EnteJprise)

Senior Vice President and Chief January 1992 to present
Fmanc:ial Officer (PSE&G)

Managing Dire¢tor of Morgan Stanley Januuy 1987 to July 1991
& Co. Incorporated

Patricia A. Rado •.. S3 Vice President and CODtroller April 1993 to present
(Enterprise)

Vice President and Controller (PSE&G) April 1993 to present
Controller of Yankee Energy Systems July 1989 to April 1993

Inc.

Paul H. Way •..... 58 President, Chief Operating Offic:er and Februuy 1993 10 present
Director (EDHI)

Senior Vice President (EDHI) June 1992 to February 1993
Senior Vice President-Corporue April 1988 to June 1992

Ped'onnanc:e (PSE&G)

R. Edwin Selover .. SO Vice President andGencral Counsel April 1988 to present
(EnlClprise )

Senior Vice President and General January 198810 present
Counsel (psE&G)
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II

Ale FJIedift IliIIe
Deamller 31, FintDedild

N_ 1'" 0I6ce to I'nsad PwItkm

Robert J. Dougherty. Jr. 44 President-Enterprise Ventures February 1995 to present
and 5ervices Cotporation
(psE&G)

Senior Vice President-Electric September 1991 to February 1995
(PSE&G)

Senior Vice President-Customer September 1989 to September 1991
()pcrations (psE&G)

Leon R. Eliason .••••. 56 Chief Nuclear Officer and October 1994 to praent
PresideDt--Nuclear Business
Unit (PSE&G)

President, Power Supply Business January 1993 to September 1994
Unit, Northern States Power

Vice President, Nuclear July 1990 to January 1993
Generation., Northern StaU:S
Power

Alfred C. Koeppe .... 49 Senior VICe Preside:nt- External October 1995 to present
Affairs (PSE&G)

President and Chief Executive February 1993 to October 1995
Officer of Bell Atlantic-New
Jersey

Vice President-Public Affairs of February 1991 to February 1993
Bell Atlantic-New Jersey
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Item 11. Executive CompensatioD

Emerprise

The infonnation required by Item 11 of Form lOoK is set forth under the headiDg "Executive
Compensation" in Enterprise's definitive Proxy Statement for the Annual Meeting of Stockholders to be held
ApriJ 16. 1996, which definitive Proxy Statement is expected to be filed with the Securities IDd ExcbaDge
Commission on or about March I, 1996 aDd such information set forth under such heading is incOlpOrated bcmn
by this reference thereto.

PSE&G

Information regarding the compensation of the Chid Executive Officer and the four most higbly
compensated executive officers of PSE&G as of December 31, 1995 is set forth below. Amounts shown \V~

paid or awarded for all services rendered to Enterprise and its subsidjaries aDd affiliates including PSE&.G.

SUMMARY COMPENSATION TABLE

LoIla-T-
~tiaaAIm., C«apusetiop Awards Pa,..

Sec:arides
~A-:J v~ LTIP AJlOdler

~
IDc:adIw Opciom Payaats e-,.....Name IIIId Prillci .... PosidaD. Year A WIU'd(S)(1) (#)(2) ($K') 1$X4)

E. James FcrIaDd •••••••••••.••.•••••••••.•••.••.•. 1995 682..377 (S) 5.800 246,288 1,681Chainau of !be BOIld, 1994 652,492 251,383 5.400 lZ7,]40 5.621PRsidaItlDd CEO of 1993 622.606 265,316 5.800 28.072 7.678EuIaptise

1.awnDce R. Codey ................................ 1995 411,392 IS) 2,800 1I8.7~ 5.756~IDdCbief ]994 398.468 129.276 2,soo 48,900 5,351~Oflicerof 1993 378,545 109,S85 2.800 • 9,S70 6.98]PSEctG
r..- R. EJiuoo ................................... 1995 323.755 165.000(5)(6) s..soo 26.388 3.242Pl'tsideDt-Nuclcar 1994 74.713 () 600 0 0BlISiDess Ullit of 1993 0 9 0 0 0PS&tGme!
ODd Nuclea:r 0fficcr(7)

Robrn I. Doupcrty. Jr ........................ _.... 1995 322,759 (5) 2,SOO 7Q,368 4.269Viot Presidem of 1994 273.946 72,027 1.800 26.895 4,227Eo!e:Iprise aDd Prcsideat of 1993 259.004 65.700 2,000 5,104 6,341Eacaprise VeIlQIrt$ me!
Servioes CorponIicm

Rllbc:rt C. Marny .................................. 1995 318.775 25.000(5)(8) 2,000 70,368 5.169Vice Paideat IIIId 1994 303.832 152,621(8) 1.800 26,895 4,9440Iief FiDancial 1993 288.889 154,032(8) 2,000 3.190 7,264Officer of Em:rprise

(1) Amount awarded in given year was earned under Managemetlt Incentive Compensation Plan (MIa) and
determined in following year with respect to the given year based on in<lividual performance IDd fiDaDcial
and operating perfonnance of Enterprise and PSE&:G. including comparison to other companies. Award is
accounted for as marlcct-priced phantom stock wirh dividend reinvestment at 95% of maJket price, with
payment made over three years beginning in second year following grant.

(2) Granted under Long-Term Incentive Plan (LTIP) in tandem with equal number of perfonn.ance UDitI aDd
dividend equivalents which may provide cab payments. dependent upon future finaDcial performance of
Enterprise in comparison to other companies aDd dividend payments by EnteJprise. to assist oftic:en iD
exercising options granted. The grant is made at the beginning of a thi'ee-year perfonnanee period and cash
payment of the value of such performance units and dividend equivalents is made fonowing such period in
proportion to the options. if any. exercised at such time.
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(3) Amount paid in proportion to options exercised, if any. based on value of previously granted performance
units and dividend equivalents, each as measmed during three-year period ending the year prior to the year
in which payment is made.

(4) Includes employer conuibution to Thrift and Tax-Deferred Savings Plan and value of 59& discount OIl

phantom stock dividend reinvestment under MlCP:

1995 •. _...............•........•..........
1994 .
1993 .

FedaDd
'11Irift MICP
..!!L .J!L.
3,752 2,383
3.751 1.877
5,900 1.778

DoaPat1
Thrift Mia'
.J!L -!L
3.7S4 515
3.752 475
5,9(11 434

1dIIrnJ
nrlft Mia'
~-£.
4,502 667
4j()4 440
71118 186

Thrift MlCP
.J!L .J!L
4,502 1,.'254
4.197 1.lS4
5.896 l.oss

TIarift MlCP
~ ....!!L
1.795 0

o 0
o 0

In addition, for Mr. Ferland and Mr. Eliason, 1995 amounts include 52.546 and 51.447. respectively,
representing interest on compensation deferred under PSE&G's Deferred Compensation PlaD in excess of 120%
of the applicable federallong-tenn rate as prescribed under Section 1274(d) of the Internal Revenue Code. Onder
PSE&O's Deferred Compensation Plan, interest is paid at prime rate plus 1/2%. adjusted quarterly.
(5) The 1995 MlCP award amount has not yet been determined. The target award is 409& of salary for Mr.

Ferland, 30% for Messrs. Codey. Eliason and Dougherty and 25% for Mr. Murray. The urget award is
adjusted to reflect EnteqJrise's return on capital, PSE&G's comparative eleenic and gas costs aDd iDdividual
performance.

(6) Amount paid pursuant to Mr. Eliason's employment agreement.
(7) Mr. Eliason commenced employment September 26, 1994.
(8) 1995 amount paid pursuant to Mr. Murray's employment agreement. 1994 and 1993 amounts include

550,000 and $75,000. respectively, paid pursuant to Mr. Murray's employment agreement.

110

849900367

TIERRA-B-001956



OPTION GRANTS IN LAST F1SCAL YEAR (1995)
IDdtridIllll 0l'iliiii5 PoI&tiaI."ljqble

NlIIIIIIerflf ~ ofT.... V.... uA-.aedA-.J
Secutties Opdwa Rates fI6 Stock Prke

UDlIerIyiDc G...... to £senile.. AppncWioa for 0pIlaa
Opdoas F.mpJoye. • ... Price EDinIi-. Tena(2)

0....w(1) FiIc:aI V': (SISIl) D.te ~.!!!!L 10'Ko($)

5,800 16.6 26.625 1/04.01)5 0 97,117 246.114
2,800 8.0 26.625 1I04I05 0 46,884 118.874
2.soo 26.625 1I04I05 0 4l.861 106.083
1,800 (15.7) 31.375 1I04I05 0 35,517 90.007
1,200 3O.soo 1I04I05 0 23,018 58,331

Robert I. Dougherty, Ir. 2.000 (7.1) 26.625 110410S 0 33,489 84,867
500 28.125 3102/05 0 8,844 22.412

Robert C. Mum.y............... 2,000 5.7 26.625 1I04I05 0 33,489 84.867
(1) Granted under LTIP in tandem widl equal number of perfonnanc:e units and dividend equivalents which

may provide cash payments, dependent on future financial performance of EnteJprise in comparison to ocher
companies aDd dividend payments by EnteJprise, to assist individuals in exercising options, with
exercisability commencing Janwuy I, 1998. except with Te$pcct to Mr. Eliason, for whom exercisability
commences January 1. 1996, 1997 and 1998, respectively, for each of his three grants. Cash paymellt is
made, based on the value, if any, of perfOl"lDllDCe units awarded and dividend equivalents aecmed, if any, as
measured during the three-year period ending the year prior to the year in which payment, if any. is made.
only if the specified peiformance level is achieved, dividend equivalents have acerucd and options are
exercised.

(2) All options reponed have a ten-year te:nn, as noted. AmouDts showD IepreSeDt hypothetical future values at
such term based upon hypothetical price apprecia1ion of EoteqJrise Common Stock: and may not necessarily
be ~ Actual values which may be realized, if any, upon any exercise of such options, will be based
on the Jnal'bt price of Enterprise Common Stock at the 1ime of any such ex~e and thus are dependent
upon future performance of EntiUprise Common Stock:.

N8me

E. James FerlaDd •••••••••••.•..
Lawrence R. Codey " ...••......
Leon R. Eliason .

AGGREGATED 0Fl10N EXERCISES IN LAST FISCAL YEAR (1995) AND
FISCAL YEAR-END OPTION VALVES (UI31J9S)

saw.
Ac:qaINcI V..

oa F.urdse ae.tIad I:Rn:iDbIe U_:it Ille :E.rcicatlle U-.n:lllllle
~ (1')(1) ~ (#) f#) ($) ($)

E. James Ferland................... 5,600 0 0 17,000 0 23,925
Lawrence R. Codey. . . • .. • .. • .. . •••• 2,700 0 700 8,100 4,463 ll,5SO
Leon R. Eliason. . .. .. .. . • .. • .. . .. .. 600 72 0 5.soo 0 10.1SO
Robert J Dougheny......... 1.600 0 0 6.300 0 9,500
Robert C. Mum.y 1.600 192 0 5.800 0 8.250

(1) Does DOt re1Iect any options grante4 and/or exercised after ycar-end (12131195).The net effect of any such
graDtS and exercises is refiected in the table appearing under Security Ownership of Directors and
Management.

(2) RepreSCllts difference between exercise price and market price of Ente.rprise Common Stock on date of
exen:ise.

(3) RepresentS di1ference betweeo market price of Enterprise Common Stock and 1be respective exercise prices
of the options at fiscal year-end (12/31195). Such amounts may DOt ncceuarily be n:a.Iized. Actual values
which may be realized, if any, upon any exercise of sucb options will be based on the maItet price of
Enterprise Common Stock at the time of any such exercise aDd thus are dependent upon future performance
of Enterprise Common Stock:.
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Employment Contracts ud Arrangements
Employment agreements were entered into with Messrs. Ferland, Eliason and Murray at the time of their

employment. For Mr. Ferland, the remaining applicable provisions of the agreement provide for additional
credited service for pension pmposes in the amount of 22 years. The principal remaining applicable terms of the
agreement with Mr. Eliason provide for payment of severance in the amount of one year's salary, if discharged
without cause during his first five years of employment which began in September 1994, for lump sum cash
payments of $100,000 in 1996, $65,000 in 1997 and $35,000 in 1998 to align Mr. Eliason with MICP payments
for other executive officers, and additional years of credited service for pension purposes for allied work
experience of 19 years after completion of three years of service, and up to 29 years after completion of ten
years of service. The principal remaining applicable terms of the agreement with Mr. MumlY provide for
payment of severance in the amount of one year's salary, if discharged without cause during his first five years
of employment, which began in January 1992, and additional years of credited service for pension purposes for
allied worlc experience of five years after completion of five years of service, and up to fifteen years after
completion of ten years of service.

Compensation Committee Interlocks and lusider ParticipatiOll

PSE&G does not have a compensation committee. Decisiop.s regarding compensation of PSE&G's
executive officers are made by the Organization and Compensation Committee of Enterprise. Hence, during 1995
the PSE&G Board of Directors did not have, and no officer, employee or former officer of PSE&G participated
in any deliberations of such Board, concerning executive officer compensation.

Compensation of Directors and Certain Business Relationships

A director who is not an officer of Enterprise or its subsidiaries and affiliates, including PSE&G, is paid an
annual retainer of $22,000 and a fee of $1,200 for attendance at any Board or committee meeting, inspection
trip, conference or other similar activity relating to Enterprise, PSE&G or EDH1·Each of the directors ofPSE&G
is also a director of Enterprise. No additional retainer is paid for service as a director of PSE&G. Fifty percent
of the annual retainer is paid in Enterprise Common Stock.

Enterprise also maintains a Stock Plan for Outside Directprs pursuant to which directors who are not
employees of Entetprise or its subsidiaries receive 300 shares of restricted stock for each year of service as a
director. Such shares held by each non-employee director are included in the table above under the heading
Security Ownership of Directors and Management. Prior to 1996, Enterprise had maintained a retirement plan
for non-employee directors which provided an annual benefit for life equal to the annual Board retainer in effect
at the time the director's service terminated if the director retired from the Board after 10 years of service.
Participation of all current directors under that plan was terminated December 31, 1995. As of January 1, 1996,
current non-employee directors with ten years or more of service received an award of shares of restricted stock
equal to the present value of the retirement benefit under this prior retirement plan, while those with less than
ten years of service received an award of 300 shares per year of service. The number of shares awarded were as
follows: Mr. Gilmartin: 900; Mr. Lerner: 3,768; :Mr. PiOley: 5,467; and Dr. Remick: 300. No current director
remains eligible to receive a benefit under the prior retirement plan.

1be resttietiODS on the stock granted under the Stock Plan for Outside Directors provide that the shares are
subject to forfeiture if the director leaves service at any time prior to the Annual Meeting of Stockholders
following his or her 10th birthday. This restriction would be deemed to have been satisfied if the director's
service were tenninated if Enterprise were to merge with another corporation and not be the surviving
corporation or if the director were co die in office. Enterprise also has the ability to waive this resaiction for
good cause shown. Restricted stock may not be sold or otherwise transferred prior to the lapse of the reslrictions.
Dividends on shares held subject to restrictions are paid directly to the director, and the director has the right to
vOte the shares.
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CompeasatioD Pursuaat to PeDsioD Plans

PENSION PLAN TABLE

Awenae Lcactb 01SenieeFiDaI
~ 30 Years 3S YC8Ili 40Yars

$ 300,000 $180,000 $195,000 $210,000
400,000 24tl,OOO 260,000 280,000
500,000 300,000 325,000 350,000
600,000 360,000 390,000 420,000
700,000 420,000 - 455,000 490,000
800,000 480,000 520,000 560,000
900,000 540,000 585,000 630,000

1,000,000 600,000 650,000 700,000

4SY_
$225,000

300,000
375,000
450,000
525,000
600,000
675,000
750,000

The above table illustrates annual retirement benefits exprc:sJed in terms of single life annuities based on
the average final compensation and service shown and retirement at age 65. A person's annual rebmnent benefit
is based upon a percentage that is equal to years of credited service plus 30, but DOt more than 75%, times
average final compensation at the earlier of retirement, attainment of age 65 or death. These amounts are reduced
by Social Security benefits and certain retirement benefits from other employers. Pensions in the fonn of joint
and survivor annuities are also available.

Average final compensation, for purposes of retirement benefits of executive officers, is geuerally equivalent
to the average of the aggregate of the salary and bonus amounts reported in the Summary Compensation Table
above under 'Annual Compensation' for the five years preceding retirement, not to exceed 120% of the average
annual salary for such five year period. Messrs. Ferland, Codey, Eliason, Dougherty and Murray will have
accrued approximately 48,4],44,48 and 39 years of credited seJVice, respectively, as of age 65.

Item 11. Security Ownership of Certain Beneficial Owners and Maoagemeat

Enterprise

The infonnation required by Item 12 of Form 1Q-K with respect to directors and executive officers is set
fanh under the heading 'Secmity Ownership of Directors and Management' in EnteJprise's definitive Proxy
Statement for the Annual Meeting of Stockholders to be held April 16, ]996 which definitive Proxy Statement is
expected to be filed with the Secmities and Exchange Commission 00 or about March 1, 1996 and such
information set forth under such beading is incmporated herein by this reference thereto.

PSE&G

AIl of PSE&G's 132,450,344 outstanding shares of Common Stock are owned beneficially and or record by
PSE&G's parent, Enterprise, 80 Park Plaza, P.O. Box 1171, Newark.. New Jeasey.
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The foDowing table sets forth beneficial ownership of Enterprise Common Stoek,including opbODS, by the
diJectors and executive officers named below as of 1anuary 31, 1995. None of these aIDOIIDtS exceed 1% of the
Enterprise Common Stock outstanding at such date. No director or executive officer owns any PSE&G Preferred
Stock: of any class.

Lawrence R. Codey .••••••••••••••••••••••.••.••••••••.••••••.•.•••••.••..•..
Robert J. Dougherty, 1r •••.•..•. '" .•••.... '" ...........••.•..•.••.•.•.••....
Leon R. Eliason ..
E. laDleS Ferland ••..•••.••.••.•..•••••.•..•.•••.•••.•.••••••••••••••••••••••
Raymond V. Gilmartin .•.....•.••••.•.•.•..•••...••.••.•...•.••.••••.•..•••..
Irwin Lerner .
Roben C. Murray .....•••...•••.....•.............••....•.•.••.•.••.•......•
1aIDeS C. Pitney .••.•..•.•....•..••...•............ ~•....••....•..•..•....•..
Fonest J. Remick ..••..................•..•..............••............•...•
AD directors and executive officers (12) as a group ...•.••.••••••••.••.•••.•.•••..

A-e ud NIIlIIft of
BelricW Oonacnbip

21,611(1)
13,588(2)
8.600(3)

63.479(4)
2,347
8.071

13.752(5)
8.864

676
157,582(6)

(1) Includes options to purchase 11,800 additional shares, 3,500 of which are cmreDtly exercisable.
(2) Includes the equivalent of 686 shares held under Thrift and Tax-Deferred Savings Plan. Include options to

purchase 8,900 additiooal shares. 2,000 of which are CUITelltly exercisable.
(3) Includes options to purchase 8,000 additional shares, 1,200 ofwbich are currently exercisable.
(4) Includes the equivalent of 9.432 shares held under Thrift and Tax-Deferred Savings Plan. Includes options

to pmclwe 23,500 additional shares. 5,800 of which are currently exercisable.
(5) Includes the equivalent of 752 shares held under Thrift and Tax-Deferred Savings Plan. Includes options to

purchase 7,800 additional shares. 2.000 of wbiclJ are c:urrent1y exercisable.

(6) Includes the equivalent of 10.870 shares held under Thrift aDd Tax-Deferred Savings Plan. Includes options
to purchase 71,700 additional sbaJa, of which 18,700 are aIlJ'eJ1tIy exercisable.

Item 13. Certain ReIatioIWIips ud Related Tra.D5actioas

Enterprise

The infonnation required by Item 13 of Form IO-K is set forth WIder the headi.ng "Executive
Compensation" in Enterprise's definitive Proxy Statement for the Annual Meeting of Stock:holden to be held
April 16, 1996. which definitive Proxy Statement is expected to be filed with the Securities and Exchange
Commission on or about March I, 1996. Such information set forth' under such heading is incorporated herein
by Ibis refc:reJ1CC thereto.

PSE&G
None.
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PART IV

Item 14. EJ:Idbits, F"1D8IIcial StatemeDt Schedules and Reports OD Form 8-K

(a) Financial Statements:

(1) Enterprise Consolidated Statements of Income for the years ended December 31, 1995, 1994, and
1993, on page 59.

Enterprise Consolidated BalaDCe Sheets for the years ended December 31, 1995 and 1994, 00
pages 60 and 61.

Entelprise Consolidated Statements of Cash Flows for the years ended December 31, 1995,1994,
and 1993 on page 62.

Enterprise StatemeDts of Retained EamiDgs for the years ended December 31, 1995, 1994, aod
1993 on page 63.

EntcIprise Notes to Consolidaled Fmancial Sraremerm: on pages 70 through 101.

(2) PSE&G Consolidated Statements of Income for the years ended December 31, 1995, 1994, and
1993, on page 65.

PSE&G Coosolida1ed Balance Sheets for the years ended Decembcr 31, 1995 and 1994, on pages
66 and 67.

PSE&G Consolidated Statements of Cash Flows for the years euded December 31, 1995, 1994,
and 1993 on page 68.

PSE&G Statements of Retained Earnings for the years eoded December 31, 1995, 1994, and 1993
on page 69.

PSE&:G Notes to Consolidaled Fmmcial Sta=nents on pages 102 through 105.

(b) The following docwnents au; filed as a part of this report:

(1) Enterprise Financial Statement Schedules:

Schedule n-Valuarion and Qualifying Accounts for each of the three years in the period ended
December 31, 1995 (page 117).

(2) PSE&:G Financial Statement Schedules:

Schedule D- V aluarioo aDd Qualifying Accoums for each of the three years in the period ended
December 31,1995 (page 118).

Schedules other tbaD those listed above are omitted for the reason 1baI dley are DOt required or are
Dot applicable. or the required information is showD in the CODSOIidated finaDcial statements or
DoteS tbereto.

(c) The foDowiDg exhibits are filed hereWith:
(1) Enterprise:

lOa(18) -Direcron Stock Plan
lOa(19) -Mid Career Hire Supplemental Retiremeot IDeome Plan
lOa(20) -Retiremeut IDc:ome ReiDstatemeut Plan
12 --computation of Ratios of Earnings to Fued Charges.
21 -Subsidiarie:o of Registtmt.
23 -1Ddepeodent Auditors' CoDsem.
27 -Fmancial Data Schedule

(See Exhibit Index on pages 121 through 128).
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(2) PSE&(i:

lOa(18) -Directors Stock Plan
lOa(19) -Mid Career Hire Supplemental Retirement Income Plan
lOa(20) -Retirement Income Reinstatement Plan
12(8) -Computation of Ratios of Earnings to Fixed Charges.
12(b) -Computation of Ratios of Earnings to FIxed Charges Plus Preferred Stock Dividend

Requirements.
23 -lndepeDdeDt Auditors' Consent.
27 -F'mancial Data Schedule

(See Eldu1>it Index on page 121 and pages 129 through 135).

(d) The following reports on Form 8-K were filed by the registrant(s) named below dwing the last quarter
of 1995 and the 1996 period covered by this repon under Item 5:

ReIislrUt Date or Report

Enterprise and PSE&G January 19, 1996
ItmI RtpOI1ed

Item 5. Other Events (Alternative Rate Plan and change in
credit agency rating)
hem 5. (Nuclear Operations-Salem and Energy
Development Corporation Divestiture)
Item 5. Other Events (Nuclear Operations-Salem)

Enterprise and PSE&G .December 12, 1995

Enterprise and PSE&G October 17, 1995
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SCHEDULED

PUBUC SERVICE ENTERPRISE GROUP INCORPORATED

SCBEDULE n-V ALUA'I10N AND QUALIFYING ACCCOUNTS

Years Ended December 31, 1995-December 31,1993

CoIuamB CoI_C CoIamaD

AddiCioas

BaJaDceat Cbarpdto Charcedto SU- ..
IJecimWtg or <:ostaad edaer_cs- Decllr.c:IioM- .....

DescriptioD period apeIISCS described describe period
(1'bousaDds of Dollars)

U9S
Allowance for Doubtful Accow!ts •.... $40,915 $32,555 $ - S35,829(A) $37,641= = =
Discount on Property Abandonments ... $] 1,423 $ - $ - $ 3.957(B) $ 7,466= -- -- = =====
Inventory Valuation Reserve .......... $18,200 $ 1.900 $ - S - $20,100
Valuation Allowances ............... $40,368 $ 4.241 $ - SI5.079(C) $29,530

= = -- --1994
Allowance for Dou"'btfuJ Accounts ....• $27.932 $50.140 $ - $37.157(A) $40,915= = = ======
DiscolJDt on Property Abandomnents .•• $]6,263 $ - $- 54,840(8) $11,423-- -- ====== =====
Inventory Valuation Reserve .........• 5 8,525 $ 9.675 $ - $ - $18,200
Valuation Allowances .•.........•..• $34,703 $ 6.827 $4,500 $ 5,662 $40,368-- -- --

~
Allowance for Doubtful Accounts ..... $24,059 $31,625 $ - $27,752(A) $27.932== --
Discount on Propeny Abandonments ••. $21.951 $ - $ - $ 5,688(B) $16,263= -- = ====== =
Inventory Valuation Reserve .......... $ - $ 8.525 $ - $ ..... $ 8,525
Valuation Allowances •.............. $21.509 $17,887 $ - $ 4,693 $34,703-- = = --
NOTES:

(A) Accounts Receivablellnvestments written off.

(B) Amortization of discount to income.

(e) Assets Sold
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SCHEDULED

PUBUC SERVICE ELECI'RIC AND GAS COMPANY

SCHEDVLE II--VALUAnON AND QUALIFYING ACCCOtlNTS

Years Eaded December 31, 1995-Decem.ber 31, 1993

CoIamIIB CoIamDC
A~·

lWaaceat Cbargedtll Cbargedm .--.
heginnin&fIl C05IIIId otber_t.- [Wp,'--- IDdfll

Drscriptiaa period apeDIIS deseribed describe puiDd
~ ofDolllrs)

~
Allowance for Doubcful Acc:ounts ..• $40,915 $ 32,555 $- $3S,829<A) $37.641= -- = =Discount on Property Abandooments. $] 1.423 $ $- $ 3,957(8) $ 7.466= = =Inventory Valuation Reserve ..•..••• $]8.200 $ 1,900 $- $ - $20,100

1994
Allowance for Doubtful Accounts .•• $27,932 $ 50.]40 $- $37,157(A) $40.915-- = ==== =
Discount on Property Abandonments. $16,263 $ $- $ 4,84O(B) $11,423-- ==IDveDtoJ'yValuation Reserve •.•.•... $ 8,525 $ 9.675 $- $ - $18,200

1m
Allowance for Doubtful Acc:ounts ... $24.059 $ 31,625 $- S27,752(A) $27.932

= --
DiscoUDt on Property Abandonments. $21,951 $ $- $ 5,688(B) $16,263-- = = =--
Inventory Valuation Reserve ........ $ - $ 8,525 $- $ - S 8,525

Nares:
(A) Accounts Receivablellnvestments written off.
(B) Amortization of discount to income.
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SIGNATURES
Porsaaot to the requirements of Section 13 or 15(d} or the Securities Exchange Act of 1934. tile

registrant has duly caused this report to be signed on its bebaIf by the UDdersigaed. tbereuDto duly
authorized.

PuBuc SERVICE EN1'ERP1usE GROUP INCORPORATED

Eo JAMES F'E1u.AND
E.~Ferlud

~oIdae~~
IIIlI aaw~ Oticer

Date: February 22, ] 996

Pursuant to the requirements of the Securities EscbaDge Act of 1'34, this report bas been siped
below by the following penoDS on behalf of the registrant aDd in the c:apac:ities 8Dd on the dates indicated.

~QIft ~ ~

E. JAMES fau.AND CbaUman of the BoaId, February 22. 1996
E.James Ferialld President and Chief

Executive Officer and
Director (Principal
Executive Officer)

Vice President and Chief
Fmancial Officer
(Principal Financial
Officer)

Vice President and
ControUer (Principal
Accounting Officer)

Director

ROBERT C. MURRAY February 22. 1996
ltaIIert c. Muray

PATRlClA A. RAoo February 22. 1996

LAWRENCE R. CODEY February 22, 1996
La_R.CDdey

ERNEsT H. DREW

JosbS.Weaa

Director Febnwy 22, ]996

Director February 22. 1996

Director FebnJary 22. 1996

Director February 22. 1996

Director February 22, 1996

Director Febnwy 22, 1996

Diredor Fe~22, ]996

Director Februaly 22, 1996

Director Febnwy 22, ] 996
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T. J. DERMOT DuNPHY
T. J. Dermot DaDpby

RAYMOND V. Gn.MARllN
a.r-d V. GiIIIIu1iD

IRWlN 1..aNER
JnriD Len«

M.un..YN M. PFALTZ
Marilyll M. PfaIU

JAMES C. P1TN£y

FornstJ.~

RICHARD J. SWIFT
Ridlanl J. Swift
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SIGNATURES

Porsuaat to the requirements or Section 13 or 15(d) of the Securities Exchange Act of 1934, the
registrant bas duly caused this n!pOrt to be sigoed on its behalf by the nndersigoed, thereunto duly
authorized.

PuBLIc SERVICE E1.EcTRIc AND GAS CoMPANY

E. JAMES FERlAND
£.J_ FerIaad

CbairmaD fill tbe JIGml ucI
ClIicf Executive 0IIicer

Date: February 22. 1996

Pursuant to the requirements of the Securities Exchange Act of 1934, this report has beeo signed
below by the foUowiDg persons 011 behalf of the registrant and in the capacities and on the elates indicated.

Date

E. JAMES FERLAND
E. James FerIaad

Chairman of the Board and
Chief Executive Officer
and Director (Principal
Executive Officer)

February 22. 1996

ROBERT C. MURRAY

Robert C. Murny
Senior Vice fusident and

Chief Financial Officer
(Principal Financial
Officer)

February 22, 1996

PA'IlUCJA A. RAoo
PatriciA A. Rado

Vice President and
Controller (Principal
AccountiDg Officer)

February 22, 1996

Director FebnJuy 22, 1996

RAYMOND V. GILMARTIN FebnJuy 22. 1996
Raymaad V. GDmartia

Director February 22, 1996

JAMES C. PmlEY February 22, 1996
J_ c.1'itDe1

foRREsT J. REMICK febrUary 22, 1996
FOJft$l J. Remick
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EXHIBIT INDEX

Certain Exhibits previously filed with the Commission and the appropriate securities exchaDgcs are
indicated as set forth below. Sucb Exhibits are not being retiled, but arc included because inclusion is desirable
for convenient reference.

(8) Filed by PSE&G with Fonn 8-A undu the: Securities Exchange Act of 1934, on the respective
dates indicated, File No. 1-973.

(b) Filed by PSE&G with Form S-K under the Securities Exchange Act of 1934, on the rcspc:ctive
dates indicated, Fue No. 1-973.

(c) Filed by PSE&G with form 100X under the Securities Exchange Act of 1934, on the respective
dates indicated, File No. 1-973.

(d) Fued by PSE&G with Form 100Q under the Securities Exchange Act of 1934, on the respcc:tive
dates indicated, File No. 1-973.

(e) filed by Enterprise with Form 100K under the Secmities Exchange Act of 1934, on the respective
dates indicated, HIe No. 1-9120.

(f) filed with registration statement of PSE&G UDder the Securities Exchange Act of 1934, File
No. 1-973, effective July 1, 1935, relating to the registration of various issues of securities.

(g) Filed with registration sta1ement of PSE&G under the Securities Act of 1933, No. 2-4995, effective
May 20,1942, relating to the issuance of $15,000,000 FIrSt and Refunding Mongage Bonds, 39& Series due·
1972.

(h) filed with registration statement of PSE&G under the Securities Act of 1933, No. 2-7568, effective
July 1. 1948, relating to the proposed issuance of 200,000 shares of Cumulative Prefemd Stock.

(i) Fued with registration statementofPSE&G undertbe Securities Act of 1933, No. 2-8381, effective
April 18, 1950, relating to the issuance of $26,000,000 First and Refunding Mortgage Bonds., 2¥49& Series
due 1980.

(j) Filed with registration statement of PSE&G under the Securities Act of 1933, No. 2-12906.
effective December 4, 1956, relating to the issuance of 1,000,000 shares of Common Stock.

(k) Hied with registration sw.emcnt of PSE&G under the Securities Act of 1933, No. 2·59675,
effective September 1, 1977, relating to the issuance of $60,000,000 First and Refundmg Mortgage 8onds,
8],.89&Series I due 2007.

0) Filed with registration statement of PSE&G UDder the SeclDities Act of 1933, No. 2-60925,
effective Marcb 30, 1978. relating to the issuance of 750,000 shares of Common Stock through an Employee
Stock Purchase Plan.

(m) rued with registration statement of PSE&G under the Securities Act of 1933. No. 2-65521,
effective October 10, 1979, relating to the issuance of 3,000,000 shares of Common StoCk.

(n) rued with registration statement of PSE&G UDder the Securities Act of 1933, No. 2-74018, filed
on June 16, 1982, relating to the Thrift Plan ofPSE&G.

(0) Filed with registration sw.ement of Public Service Entetprise Group Incorporaled under the
Securities Act of 1933, No. 33-2935 filed January 28, 1986, relating to PSE&G's plan to form a holding
company as part of a corporate restructuring.

(P) Filed with registration statement of PSE&G under the Securities Act of 1933, No. 33-13209 filed
April 9, 1987, relating to the registration of $575,000,000 Fust and Refunding Mortgage Bonds pl1I$uant to
Rule 415.
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ENTERPRISE
EzbiIIIl Number

'I'Ws Prnioas FiIiq
FIlial (Am -. EuhaDaa

3a (0) 3a (0) 3a Certificate of Incorporation Public Service
Enterprise Group IDcorpcnted

3b (e) 3b (e) 3b Copy of By-Laws of Public Service EateIprise
4111188 Group Incorporated, as in effect May 1,19873c (e) 3c (e) 3c Cenifieateof AmeDdmeDt of Cenilicale of
4/11188 Incorporation of Public:: Service Entezprise Group4a(1) if) B-l (c) 4b(1) lnc::orporated, effective April 23, 1987
2'18181 Indeoture between PSE&G aDd Fideli%y Unioo Trost

Company, (now FU'StFidelity Bank, National
Association), as Trustee, dated August I, 1924,
securing First and Refunding Mortgagc Bonds
IndenturesbetwCa1 PSE&G and First Fidelity
Bank, Natiooal Association, as TJUStee,
supplemental to Exhibit 48(1), dated as follows:

4a(2) (i) 7(1a) (e) 4b(2) April I, 1927
2'18181

48(3) (Ie) 2b(3) (c) 4b(3) JlUlC I, 1937
2/18181

4a(4) (Ie) 2b(4) (e) 4b(4) July I, 1937
2'18181

4a(5) (Ie) 2b(5) (c) 4b(S) December 19, 1939
2'18181

4a(6) (g) B-lO' (c) 4b(6) March I, 1942
2/181S1

4a(7) (Ie) 2b(7) (e) 4b(7) . JUDe I, 1949
2'18181

48(8) (Ie) 2b(8) (c) 4b(8) May 1,1950
2'18181

4a(9) (Ie) 2b(9) (c) 4b(9) October I, 1953
2/18181

4a(10) (Ie) 2b(lO) (c) 4b(10) May I, 1954
2/18181

4a(11) (j) 4b(16) (c) 4b(1l) November 1,1956
2/18181

4a(12) (Ie) 2b(12) (c) 4b(12) September 1,1957
2/18181

4a(13) (Ie) 2b(13) (c) 4b(13) August I, 1958
2'18181

4a(14) (1:) 2b(14} (c) 4b(14) June I, 1959
1/18181
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EzIdbit NIIIDber

11111 Pft..... FiIia&,.. C........ ' EKIIances
4a(15) (k) 2b(1S) (e) 4b(IS) September 1. 1960

2/18181
4a(16) (k) 2b(16) (e) 4b(16) August I, 1962

2/18181
4a(17} (k) 2b(17) (e) 4b(]7) June 1. 1963

2/18/81
4a(18) (k) 2b(18) (e) 4b(18) September 1. 1964

2/18181
4a(19) (k) 2b(l9) (c) 4b(19) September 1. 1965

2/18181
4a(20) (k) 2b(20) (c) 4b(20) June 1, 1967

2/]8181

4a(21) (k) 2b(2l) (e) 4b{2]) June 1. ]968
2/]8/81

48(22) (k) 2b(22) (e) 4b(22) April 1. 1969
2/18/81

48(23) (k) 2b(23), (e) 4b(23) March 1, 1970
2/18/81

4a(24) (k) 2b(24) (e) 4b(24) May IS. 1971
2/]8/81

4a(25) (1) 2b(25) (e) 4b(2S) November IS. 197]
2/18181

48(26) (k) 2b(26) (c) 4b(26) April I, 1972
2/18/8]

48(27) (iI) 2 (e) 4b(27) March 1, 1974
3129n4 2118181

~) (a) 2 (e) 4b(28) October 1. 1974
IOIUn4 2/18/81

48(29) (a) 2 (e) 4b(29) April 1. 1976
4/6176 2/18/81

4a(30) (a) 2 (e) 4b(30) September 1. 1976
9/16176 2/18/81

48(31) (k) 2b(31) (e) 4b(31) October I. 1976
2/18181

48(32) (a) 2 (c) 4b(32) JUDe 1. 1977
6I29n7 2/18/81

4a(33) (/) 2b(33) (e) 4b(33) September I. 1m
2118181

4a(34) (a) 2 (e) 4b(34) November 1, 1978
1112Ins 2/18/81

4a(3S) (a) 2 (c) 4b(3S) July 1.1979
712Sf79 2/18181
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4a(36) (m) 2d(36) (c) 4b(36) September I, 1979 (No.1)
2/18181

4a(37) (IB) 2d(37) (c) 4b(37) September I, 1979 (No.2)
2/18181

4a(38) (a) 2 (c) 4b(38) November 1. 1979
1213n9 2/18181

. 4a(39) (a) 2 (c) 4b(39) June 1. 1980
6110180 2/18181

48(40) (a) 2 (a) 2 August I, 1981
8/19181 8/19181

4&(41) (b) 4e (b) 4e April 1. 1982
4n9182 5/5/82

4a(42) (a) 2 (a) 2 September I, 1982
.9/17182 9120182

4&(43) (a) 2 (a) 2 December 1. 1982
12121/82 12121182

4&(44) (d) '4(ii) (4) 4(ri) June I, 1983
7f1B83 7fl7183

4«45) (a) 4 (a) 4 August 1. 1983
8/19/83 8/19183

48(46) (d) 4{ii) (d) 4{ii) July I, 1984
8114/84 8/17/84

48(47) (d) 4(ri) (d) 4{ii) September 1.1984
11/2/84 1119/84

4&(48) (b) 4(ri) (b) 4{ii) November I, 1984 (No.1)
114185 119185

4&(49) (b) 4{ii) (b) 4{ii) November I, 1984 (No.2)
1/4185 119/85

4&(SO) (a) 2 (a) 2 July 1. 1985
8f2I85 8IlJ85

4&(51) (c) 4&(51) (c) 4a(51) January I, 1986
1111186 2/11/86

4a(52) (II) 2 (a) 2 .Marcil 1. 1986
3/28/86 3128186

4&(53) (a) 2(a) (a) 2(a) April 1, 1986 (No.1)
5/1186 511186

4a(S4) (II) 2(b) (a) 2(b) April I, 1986 (No.2)
5/1186 511/86

48(55) (p) 4a(SS) (p) 4a(S5) March I, 1987
419187 419187

4a(56) (a) 4 (a) 4 July I, 1987 (No.1)
8/17187 8/17187
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4&(57) (d) 4 (d) 4 July I, 1987 (No.2)
11113187 111201frl

4a(58) (a) 4 (a) 4 May 1,1988
5/17188 5/18188

4a(59) (a) 4 (a) 4 September I, 1988
9/27/88 9/28/88

4a(60) (a) 4 (a) 4 July I, 1989
7125189 7fJ.6I89

4a(61) (a) 4 (a) 4 July I, 1990 (No. 1)
7125190 7fJ.6I9O

4a(62) (a) 4 (a) 4 July 1, 1990 (No.2)
7125190 7126190

4a(63) (a) 4 (a) 4 June 1, 1991 (No.1)
7/1/91 7/2/91

4a(64) (a) 4 (a) 4 June 1, 1991 (No.2)
7/1/91 7/2/91

4a(65) (a) 4 (a) 4 November I. 1991 (No.1)
12/2/91 1213/91

4a(66) (a) 4 (a) 4 November 1, 1991 (No.2)
12/2/91 1213/91

4a(67) (a) 4 (a) 4 November I, 1991 (No.3)
12/2/91 1213/91

4a(68) (a) 4 (a) 4 February I, 1992 (No. 1)
2/27/92 2128/92

4a(69) (a) 4 (a) 4 February I, 1992 (No.2)
2127/92 2128192

4&(70) (a) 4 (a) 4 June I, 1992 (No.1)
6117192 6111/92

4a(71) (a) 4 (a) 4 June I, 1992 (No.2)
6/17/92 6111/92

4a(72) (a) 4 (a) 4 June I, 1992 (No.3)
6/17/92 6111192

4a(73) (a) 4 (a) 4 January I, 1993 (No.1)
2/2/93 212193

4a(74) (a) 4 (a) 4 January I, 1993 (No.2)
'2J2I93 212193

4a(7S) (a) 4 (a) 4 March I, 1993
3117/93 3/18/93

4a(76) (b) 4 (a) 4 May 1,1993
S/27193 5/28/93

4a('n) (a) 4 (a) 4 May I, 1993 (No.2)
5flS193 5flS193
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4a(78) (a) 4 (a) 4 May 1, 1993 (No.3)

5125/93 5125/93
4a(79) (b) 4 (b) 4 July 1, 1993

1211/93 1211/93
4a(80) (a) 4 (a) 4 August 1, 1993

813/93 813/93
4a(81) (b) 4 (b) 4 September 1, 1993

1211/93 1211/93
43(82) (b) 4 (b) 4 September 1, 1993 (No.2)

1211/93 12/1/93
4a(83) (b) 4 (b) 4 November 1. 1993

1211193 1211/93
4a(84) (a) 4 (a) 4 February 1, 1994

2/3/94 2/14/94
4a(85) (a) 4 (a) 4 March 1. 1994 (No.1)

3/15/94 3/16194
4a(86) (a) 4 (a) 4 March 1, 1994 (No.2)

3/15/94 3/16194
4a(87) (d) 4 (d) 4 May 1, 1994

1118194 1'212194
4a(88) (d) 4 (d) 4 June 1, 1994

11/8/94 1212/94
4a(89) (d) 4 (d) 4 August 1, 1994

11/8/94 1'212194
4a(9O) (d) 4 (d) 4 October 1. 1994 (No.1)

11/8194 I2!2f94
4a(9I} (d) 4 (d) 4 October 1, 1994 (No.2)

11/8194 1212/94
4a(92) (a) 4 (a) 4 January 1, 1996 (No.1)

1/26/96 1126196
4a(93) (a) 4 (a) 4 January 1. 1996 (No.2)

1126196 112fjf96
4b (h) 7(12) (c) 4c(l} Indenture between PSEctG and Federal Trust

2118/81 Company, as Trustee (Midlantic NatiouaI Baok,
Successor Trustee) dated July 1. 1948. providing
for 6% Debenture Bonds due 1998

4c (l) 2c(8} (c) 4c(8) Indentun: between PSE&G and The Qw;e
2/18181 Manhattan Bank (NatiOllal Association), as

Trustee. dared August IS, 1971. providing for
'rn% Debenture Bonds due 1996
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4d (b) 4 (b) 4 Indeomre of Trust between PSE&G and The
1211/93 1211193 Chase Manhattan Banlc (National Associatioo), as

Trustee, providing for Secured Medium-Term
Notes dated July I, 1993

4e(I) (e) (e) In~ between PSE&G and First Fidelity
2123/95 212319S Bank, National Association, as Trustee, dated

November 1, 1994, providing for Deferrable
~ Subordinated Debennm:s in Series

4e(2) (a) (a) Supplemental Indenture between PSE&G and
9/11/95 9/11195 F~ Fidelity Bank, National Association, as

Trustee, dated September 11, 1995 providing for
Deferrable Interest Subordinated Debentures,
Series B

9 Inapplicabl~
lOa(I) (e) JOc(l) (e) JOc(J) Directors' Deferred Compensation Plan

3/J7182 3/19/82

lOa(~) (e) 1Oc(2) (e) J0c(2) Officers' Deferred Compensation Plan
3/17182 3/19/82

10a(3) (e) lOe(3) (e) 10c(3) Supplemental Death Benefits Plan for officers
3/17182 3/19/82

lOa(4) (e) 10c(4) (e) I 0e(4) Description of additional retirement benefits for
3/17182 3/19/82 certain officers

l0a(5)(i) (e) 1000S) (e) 10b(5) Limited Supplemental Death Benefits and
3131183 418183 Retirement Plan

10a.(5)(ii) (e) 10a(5)(0) (e) lo.(5)(ii) Limited Supplemental Benefits Plan for Cenain
2125/94 3/1194 Employees

10a(6Xi) (e) Jo.(6) (e) l0a(6) Description of additional retirement benefits for
3/10/87 4/161B7 certain officers

JOa(6)(ji) (e) 10.(6)(1) (e) 10.(6)(1) Description of additional retirement benefits for
3130190 3130/90 certain officers

10a(6)(ili) (e) 10a(6)(2) (e) l0a(6)(2) Description of additional retirement benefits for a
3130192 4/27/92 certain officer

l0a(7) (0) 109 (0) 109 Management Incentive Compensation Plan
l0a(8) (e) JOa(8) (e) l0a(8) l.oog.Term Incentive Plan

3130189 4/18/89

108(9) (e) 108(9) (e) l0a(9) Public Service Enterprise Group Incorporated
3130189 4/18/89 Pension Plan for Outside Directors

lOa(10) (e) lOa(l1) (e) 10.(11) Letter Agreement with E. James Ferland dated
2/10193 2/11/93 April 16, 1986
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I0a(12) (C) 108(12)
2/10193 2/11193

10a(13)
2/10193

lOa(IS)
2/10193

lOa(14)
2/26194

10a(15)
2123195

'Ibis
~

lOa(l1) (c)

IOa(12) (c)

lOa(13) (c)

lOa(14) (c)

10&(15) (c)

lOa(16) (d) 108(15)
8114195

lOa(16)
8114195

lOa(17) (d)

lOa(18) (d) lOa(17) (d)
11114195

10a(19)

lOa(20)

I0a(21)

11

12

13

16

18
21

22

23

24

27

28
99

(c) lOa(13)
2/11193

(c) lOa(15)
2/11193

(c) 10a(14)
319194

(c) 10a(1S)
2123195

Letter Agreemeut with Paul H. Way dated March
28. 1988

Letter Agreement with Thomas M. Crimmins, Jr. dated AprilS, 1989

~ A~ with Robert C. Mun:ay dated
Decembc:r 17. 1991

Letter Agreement with Patricia A. Rado dated
March 24, 1993

Letter Agreemeut, as amended, with Leon R.
Eliason dated September 14, 1994

(d) lOa(15) I...etter Agreemeut with Louis F. StOlZ dated
8114195 July 7, 1995

·(d) 10a(16) Letter Agreement with Elbert C. Simpson dated
8114/95 May 31, 1995

lOa(17) leiter Agreement with Alfred C. Koeppe dated
11114J9S August 23, 1995

Directors' Stock Plan

~d Career Hire Supplemental Retirement Plan

Retirement Income Reinstatement Plan

Inapplicable

Computation of Ratios of Earnings to Fixed
Charges

Inapplicable

Inapplicable

Inapplicable

Subsidiaries of the Registrant

Inapplicable

Independent Auditors' Consent

Inapplicable

FinaDcial Data Schedule

Inapplicable

Inapplicable
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3a(1) (b) 3a (b) 3a Restated Certificate of IncoIporation of PSE&G.
8l28I86 8129/86 effective May 1. 1986

3a(2) (e) 3a(2) (e) 3a(2) Certificate of Amendment of Certificate of
4110/87 Restated Certificate of IncoIporation of PSE&G

filed February 18. 1987 with the State of New
Jeney adopting limiWions of Jiability provisions
in accordance with an amendment to New Jersey
Business Corporation Act

3a(3) (a) 3(a)3 (a) 3(a)3 Certificate of Amendment of Restated Certificate
2/3/94 2/14194 of InCOlpOl'ation of PSE&G filed JUDe 17. 1992

with the State of New Jersey. establisJUng the
7.44% Cumulative Prefemd Stock ($100 Par) IS

a series of the Preferred Stock
3a(4) (a) 3(a)4 (a) 3(a)4 Certificate of Amendment of Restated Certificate

2/3/94 2/14/94 of Incorporation of PSE&G filed March 11, 1993
with the State of New Jersey. establishing the
5.97% Cumulative Prcfcmd Stcelc ($100 Par) as
a series of Preferred Stock

3a(5) (a) 3(a)5 (il) 3(a)5 Certificate of Amendment of Restated Certificate
213/94 2/14194 of Incorporation of PSE&G tiled January 27.

1994 with the State of New Jersey, establishing
the 6.92% Cumulative Preferred Stock ($I00"Par)
and the 6.75% Cumulative Preferred Stoclc-
$25 Par as series of Preferred Stock

3b Copy of By-Laws of PSE&G, IS in effect
September 1. 1994

4a(1) (j) 8-1 (e) 4b(1) Indenture between PSE&G and Fidelity Umon
2118181 Trust Company, (now First Fidelity Bank.

National Association), as Trustee. dated
August I, 1924, securing Fust and Refunding
Mongage Bond Indentures between PSE&G and
Hm Fidelity Bank., National Association, as
TJUStee. supplemental to Exhibit 4a(1), dated as
follows:

4a(2) (i) 7(la) (e) 4b(2) April I, 1927
2/18181

4a(3) (k) 2b(3) (e) 4b(3) JUDe 1,1937
2/18181

4a(4) (k) 2b(4) (e) 4b(4) July I, 1937
2/18181

4a(S) (k) 2b(S) (c) 4b(S) December 19, 1939
2/18181
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4&(6) (g) B-I0 (c) 4b(6) March 1. 1942
2/18/81

4a(7) (Ie) 2b(7) (c) 4b(7) June 1,1949
2/18181

4a(8) (Ie) 2b(8) (c) 4b(8) May I, 1950
2/18181

4&(9) (k) 2b(9) (c) 4b(9) October 1. 1953
2/18181

4a(10) (k) 2b(10) (c) 4b(10) May 1,1954
2/18181

4a(11) (j) 4b(16) (c) 4b(1l) November 1. 1956
2/18181

4&(12) (Ie) 2b(l2) (c) 4b(12) September I, 1957
2/18/81

4a(13) (Ie) 2b(13) (c) 4b(13) August I, 1958
2/18181

4a(14) (k) 2b(14) (e) 4b(14) June I, 1959
2/18181

4a(15) (Ie) 2b(15) (e) 4b(15) September 1. 1960
2/18181

4a(16) (k) 2b(16) (c) 41>(16) August 1. 1962
2/18/81

4a(17) (k) 2b(17) (e) 4b(l7) June 1. 1963
2/18/81

4a(18) (Ie) 2b(18) (e) 4b(18) September 1, 1964
2/18/81

4a(19) (Ie) 2b(19) (e) 4b(19) September I, 1965
2/18/81

4a(20) (k) 2b(20) (e) 4b(20) June 1. 1967
2/18181

48(21) (k) 2b(21) (c) 4b(2l) June 1,1968
2/18181

4a(22) (Ie) 2b(22) (c) 4b(22) April I, 1969
2/18181

4a(23) (k) 2b(23) (c) 4b(23) March I, 1970
2/18181

4a(24) (Ie) 2b(24) (c) 4b(24) May 15, 1971
2/18/81

4a(25) (Ie) 2b(25) (c) 4b(2S) November IS, 1971
2/18/81

4a(26) (Ie) 2b(26) (e) 4b(26) Aprill,lm
2/18181
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4a(27) (a) 2 (e) 4b(27) March I, 1974
3129n4 2/18/S1

4a(28) (a) 2 (e) 4b(28) October I, 1974
IOlUn4 2/I8ISI

4a(29) (a) 2 (e) 4b(29) April 1, 1976
416176 2/18/81

4a(3O) «(I) 2 (e) 4b(30) September I, 1976
9/16176 2/18/81

44(31) (k) 2b(3l) (e) 4b(3l) October I, 1976'
2/18181

4a(32) (a) 2 (e) 4b(32) June I, 1977
6I29n7 2/18181

4a(33) (l) 2b(33) (e) 4b(33) September I, 1977
2/18/81

4a(34) (a) 2 (e) 4b(34) November I, 1978
lImns 2118181

4a(35) (a) 2 (e) 4b(35) July I, 1979
7125n9 21181SI

48(36) (m) 2d(36) (e) 4b(36) September I, 1979 (No. 1)
21181S)

4a(37) (m) 2d(37) (e) 4b(37) September I, 1979 (No.2)
2118181

44(38) (a) 2 (e) 4b(38) November I, 1979
1213f79 2/18181

48(39) ((I) 2 (e) 4b(39) JUDe 1. 1980
6/10180 2/18181

4a(4O) (a) 2 (a) 2 August I, 1981
8119181 8119181

44(41) (b) 4e (b) 4e April 1. 1982
4129/82 5/5/82

4a(42) (a) 2 (a) 2 September I, 1982
9/17182 9/20182

4a(43) (a) 2 (a) 2 December I, 1982
12121/S2 12121/82

4a(44) (d) 4(ii) (d) 4(0) June I, 1983
7/26183 7/27183

48(45) (a) 4 (a) 4 August I, 1983
8/19/83 8/19/S3

48(46) (d) 4(ii) (d) 4(~) July 1. 1984
8114/84 8/17/84

4a(47) (d) 4(ii) (d) 4(ii) September 1,1984
11/2/84 1119/84

131

849900388

TIERRA-B-001977



II

E:ddbitN ....

nis I'mio-. f1IiIIg

!!!!! ~ E:l:dwtaes
4<1(48) (b) 4(ii) (b) 4(li) November I, 1984 (No.1)

1/4185 119185
4a(49) (b) 4(ii) (b) 4(ri) November I, 1984 (No.2)

1/4185 119185
4a(50) (a) 2 (a) 2 July I, 1985

812185 812185
4a(51) (c) 4a(51) (c) 4a(Sl) January I, 1986

21111B6 2111/86
4a(52) (a) 2 (a) 2 March I, 1986

3128/86 3/28/86
4a(53) (a) 2(a) (a) 2(a) ApriIl. 1986 (No.1)

5/1/86 5/1186
4a(S4) (a) 2(b) (a) 2(b) ~ I, 1986 (No.2)

5/1/86 511186
4a(55) (p) 4a(55) (p) 4a(55) Man.:h I, 1987

419187 419187
4<1(56) (a) 4 (a) 4 July 1, 1987 (No.1)

8/17187 8117187
4a(57) (d) 4 (d) 4 July 1, 1987 (No.2)

11113187 11120187
4a(58) (a) 4 (a) 4 May 1, 1988

5117/88 5/18188
4a(59) (a) 4 (a) 4 September I, 1988

9n7188 9128J88
4a(60) (a) 4 (a) 4 July 1,1989

7/25/89 7126/89
4a(6]) (a) 4 (a) 4 July I, 1990 (No.1)

7125190 7126190
4a(62) (a) 4 (a) 4 July I, 1990 (No.2)

7125190 7/26190
4&(63) (a) 4 (a) 4 June I, 1991 (No. 1)

7/1191 712191
4a(64) (a) 4 (a) 4 June I, 1991 (No.2)

7/119] 712191
4a(65) (a) 4 (Q) 4 Novembe£ I, 1991 (No.1)

1212/91 1213191
4a(66) (a) 4 (Q) 4 November I, 1991 (No.2)

]212/9] 121319]
4a(67) (a) 4 (a) 4 November I, 199] (No.3)

1212191 121319]
4a(68) (a) 4 (a) 4 February I, 1992 (No.1)

2fl7192 2128192
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48(69) (a) 4 (a) 4 February I, 1992 (No.2)
1fl7192 2I28J92

4a(70) (a) 4 (a) 4 June I, 1992 (No. 1)
6/17/92 6/11192

4a(71) (a) 4 (a) 4 June 1. 1992 (No.2)
6/17/92 6111192

4a(72) (a) 4 (a) 4 June I, 1992 (No.3)
6117/92 6111192

4a(73) (a) 4 (a) 4 JIDUII)' I, 1993 (No.1)
'1J2J93 WJ93

4a(74) (a) 4 (a) 4 January I, 1993 (No.2)
'1J2J93 2/2/93

4a(75) (a) . 4 (a) 4 Man:h 1, 1993
3/17/93 3/18193

4a(76) (b) 4 (a) 4 May 1, 1993
5/27/93 5128193

4a(77) (a) 4 (a) 4 May I, 1993 (No.2)
5/25/93 51'15/93

48(78) (a) 4 (a) 4 May 1, 1993 (No.3)
5125193 5125/93

4a(79) (b) 4 (b) 4 July I, 1993
1211193 1211/93

4a(80) (a) 4 (a) 4 August I, 1993
813/93 813/93

4a(8]) (b) 4 (b) 4 September I, ]993
121]/93 ]2/1193

4a(82) (a) 4 (a) 4 September 1, 1993 (No.2)
12/1/93 12/1193

4a(83) (b) 4 (b) 4 November 1, 1993
12/1193 12/1193

4a(84) (a) 4 (a) 4 February I, 1994-
213/94 2I14J94

48(85) (a) 4 (a) 4 March I, 1994 (No.1)
3/15/94 3/16194

48(86) (a) 4 (a) 4 March I, 1994 (No.2)
3/15194 3/16194

4a(87) (d) 4 (d) 4 May 1,1994
11/8/94 1212194

4a(88) (4) 4 (d) 4 June 1, 1994
1118194 1'2J2194

48(89) (d) 4 (4) 4 August I, 1994
1118194 1212194
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4a(9O) (d) 4 (d) 4 October I, 1994 (No. I)
11/8/94 1212194

48(91) (d) 4 (d) 4 Oaoberl, 1~ (No.2)
11/8/94 12/2/94

4a(92) (a) 4 (a) 4 January I, 1996 (No.1)
1126196 Ifl6196

43(93) (a) 4 (a) 4 January I, 1996 (No.2)
1126196 1/26196

4b(1) (h) 7(12) (e) 4<:(1) Indenture between PSE&G and Federal Trust
2/18181 Company, as Trustee, (Midlantic National Bank,

Successor Trustee) dated July I, 1948, providing
for 6% Debenture Bonds due 1998

4b(2) (l) 2c(8) (e) 4<:(8) Indenture between PSE&G and the Chase
2/18181 Manhattan Bank (National Association), as

Trustee, dated August IS, 1971, providing for
7¥1% Debenture Bonds due 1996

4b(3) (b) 4 (b) 4 Indenture of Trust between PSE&G and The
1211193 12/1193 awe Manhattan Bank (National Association), as

Trustee, providing for Secured Medium-Tcnn
NOleSdated July I, 1993

4b(4) (b) (e) Indenture between PSE&G and First Fidelity
2123/95 2123/95 Bank, National Association, as TIU$tee, dated

November I, 1994, providing for Dcfenable
Interest Subordinated Debentures in Series

4b(S) (a) 4b(5) (a) 4b(5) Supplemental Indenture between PSE&G and
First Fidelity Bank, National Association, as
Trustee, dated September 1I, 1995 providing for
Deferrable Interest Subordinated Debentures in
Series B

9 Inapplicable
IOa(I) (e) IDe(I) (e) 10c(1) Dnctors' Deferred Compensation Plan

3/17/82 3/]9/82
l0a(2) (e) 1Oc(2) (el 10c(2) Officers' Deferred Compensation Plan

3/17/82 3/19/82
2J2S194 3/1194 Supplemental Benefits Plan for Certain

Employees
10a(3) (e) lOe(3) (e) I0c(3) Supplemental Death Benefits Plan for officers

3/17182 3/19/82
I0a(4) (e) I0c(4) (c) 10c(4) Description of additional retirement for cenain

3/17182 3/19/82 officers
1Oa(5)(i) (e) I0b(5) (e) I0b(5) LiJnited Supplemental Death Benefits aDd

3131/83 418183 R~mentPlan
1Oa(S)(li) (e) lOa(S)(ri} (e) 1Oa(S){ii) Limited Supplemental Benefits Plan for Certain

Employees
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EDlbit NllIPber

nus ~FIIiDc

~ C_missicm ~

10a(6)(i) (e) l0a(6) (e) l0a(6) Description of additional retirement benefits for

3/10187 4/16187 certain officers

10a(6Xii) (e) 108(6)(1) (e) l0a(6)(1) Description of additional retirement benefit for

3130190 3130190 certain officers.

lOa(6)(ili) (e) l0a(6)(2) (e) 108(6)(2) Descriptioo of additional retirement benefit for a

3130192 4127/92 certain officer.

lOa(7) (0) 109 (0) 109 Management Incentive CompensaJion Plan

10a(8) (e) 108(8) (e) J08(8) Long-Term Incentive Plan
313OJ89 4118/89

108(9) (e) l0a(9) (e) 108(9) Public Service Enterprise Group IDco;porated

3130189 41181B9 Pension Plan for Outside Directors

1Oa(JO) (e) 10a(9) (e) l0a(9) Letter Agreement with E. James Ferland dated

2/10193 2/11/93 April 16. 1986

108(11) (e) lOa(10) (e) 108(10) Letter Agreement with Thomas M. Crimmins. Jr.

2/10193 2/11/93 dared April 5. 1989

lOa(12) (e) 108(12) (e) 10a(12) Letter Agreement with Robert C. Munay dated
2/10193 . 2/11/93 December 17. 1991

10a(13) (e) 10.(13) (e) 108(13) Letter Agreement with Patricia A. Rado dated

2/26/94 3/9/94 Marcl1 24. 1993.

lOa(14) (e) 10a(14) (e) lOa(14) Letter Agreement, as amended, with Leon R.

2/23195 2123/95 Eliason dated September 1.4. 1994

lOa(15) (d) 10a(15) (~) 108(15) Letter Agn:ement with Louis F. Storz dated

8/14195 8114195 July 7. 1995

lOa(I6) (d) lOa(16) (d) 10a(16) Letter Agreement with Elbert C. Simpson dated

8/14195 8/14J95 May31.199S

lOa(17) (d) 10a(17) (d) 108(17) Lettee Agreement with Alfred C. Koeppe dated

11/14195 11/14/95 August 23, 1995

lOa(18) Director Stoek Plan

10.(19)
Mid Career Hire Supplemental Retitement Plan

10a(20) Retirement Income Reinstatement Plan

11 Inapplicable

12(a)
Computation of Ratios of Earnings to YtXed
Owges

12(b)
Computation of Ratios of Earnings to FIXed
Charges Plus Preferred Stock Dividend
Requirements

13 IDapplic:able

16 Inapplicable

19 Inapplicable

21 Inapplicable

23
IDdependeI1t Auditors' Consent

27 Financial Data Schedule
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APPENDIXB

PRODUCTION REPORTS

Table B-1 - Gas Produced And Fuels Used For Gas Production

Table B-2 - Production Totals

Table B-3 - Chemicals Used In Gas Production

Table B-4 - Solid Fuels Used For Gas Production

Tables B-5(a) & B-5(b) - Liquid Fuel And Natural Gas Used For Gas Production

Tables B-6(a), B~6(b) & B-6(c) - Solid Fuel Used For Steam Generation

Table B-7 - Liquid Fuels Used In Steam Generation
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Table B-1
Public Service Electric and Gas Company

Harrison Gas Plant

Gas Produced and Fuels Used for Gas Production

Year Total Gas Solid Fuels Liquid Fuels Natural Gas
Produced Used for Gas Used For Gas Used for Gas

(MCF) Production Production Production
(Tons) (BBl) (MCF)

1926 427,223 7.965 32,987

1927 7.926,276 106,882 551,041

1928 8,787,381 119,458 617.643

1929 9,806,261 130,174 686.475

1930 10,244,412 97,644 942,202

1931 10,427,719 81.629 997,487

1932 10,758,297 65,030 1,088,383

1933 9,847,671 62,653 989,185

1934 10,329,076 66,542 1,047,866

1935 9,990,419 70,884 955.409

1936 10,411,703 83,701 1,113,532

1937 10.492.76S 82,556 1,116.023

1938 10.671.071 82,835 1,131.980

1939 11.294,299 88,506 1,225,4S8

1940 12,498,333 99,164 l,j12,OS~

1941 12,922,891 103,899 1,395,512

1942 13,791,207 111,797 1,480,661

1943 13,948,727 124.526 1,314,045

1944 15,OOI.7S1 126,4S5 1,421.180

1945 14,142,930 I23,2S 1 1,347,949

MCF-Tbousands of Cubic Feet

- : IndiclItes no Records of Produced or Used
Page 1 of4
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Harrison Gas Plant

Gas Produced and Fuels Used for Gas Production

Year Total Gas Solid Fuels Liquid Fuels Natural Gas
Produced Used for Gas Used For Gas Used for Gas

(MCF) Production Production Production
(Tons) (BBl) (MCF)

1992 2,562
917

1993

1994

1995

TOTALS: 693,934,383 2,775,342 32,580,074 207,244,013

MCF-Thousands of Cubic Feet

- : Indicates no Records of Produced or Used
Page 4 of4
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·~,..
\~.~ ........ - -Table B-2

Public Service Electric and Gas Company
Harrison Gas Plant

Production Totals
Cok,Ow,. W.ftrG .. LPG. Cold AJrJdGn TIoRdNG CotRd N'G C.IRd CATOll SNG OUG.. T.r T.r Drip011 Drip 011 SoIp'" S.lp'.'V.., To••• 0 ... GnA .. _ .rod .... ..-.. EortoHo .. 1 .......- ..-.... .rod .... 1<,- G.. """'..... .....""'" Prod .. "" -..... 'rod - Prod ..... ,..~"""'II(f<! (MCF) (MCF) CMCfI CMCFl CMCF) (lItCF) (MCJ) 'rlJdotod (MCF) (lItCJ) (litO') (G.II) (Golal (Gob) (Gohl (T-I ..........

(MCfl (litO) rrou)

1926 .11)1) .11J1l

1921 7,'16)76 1.926.%'/6 ,.,,,.n6 ""~
1921 1.117.11' 1,117,311 '.111.116 11••110

1929 '.106)61 .... J61 6.UI,619 '\'.'16

1'30 10;".412 10,2.... IZ 1,'13.411 211,416 ",.m
1'31 10,.»,'" 1O,.Z1.119 '.91I.1n 1,"',444 ilM,Z1'

1932 IO,m)97 10.7l1;91 ',I01,Z1O 1,"',In "',401 I"
1'33 ,...."t,. ••MUII ',"2,111 1,J40,61O 117.994 31'0 32.
193. 10.31".,. 1-.JZ9,f111 1,231,'" tll.,'" 149,010 3100 2M

193' ',t9lI.41' ',1'90,.19 7,1",111 "'04.931 411,091 ])0 310
1936 10,411,103 1t,411.M1 1.,IOS,214 I.'~ZJ 110,"0 m. 1..

19]7 10.492,11' I..M1U ",I~,tll 1.'43,199 1»,612 1130 "1

193. 1",,."'1 11..,I.on U._,fA 2,1111,", Ill"" - 131

1939 IIJM.2fI lIJ9t.2fl 11.K1.tU .""".. 1'1,'" 111

1940 12.6I'I.JJ) 12,4WJ)J I'MWl US1.'" "',t3, m i:
CDco

1961 n.~1 12,_ 11,I1t.Ot 4,m,N' lIf,IIM CJ
10

1962 n."I,107 1J,1tI,., W
19,6""'2 C,".,2I1 Z60MI CD

CD
1963 n."l,m iJ.M,m 17,214.912 un"" 492.OM 1030

_ : No "-'- 01PIacIucM .. Uood
.... 1'4
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....
.,...' - • -Harrison Gas Plant

Production Totals

Coho...o w.....c.. LPG.. c.... AlrJdCu nRdNG c.IR.r NG Col Rer CAT 011 SNG 011 C •• T•• T •• DrlpOil Dr1,011 5111"' ... Swlpb ••
v... TOI.IC .. C.. Il«~ Pf-.I ~

__ I

"""-'I PrtHIII«d PrtHllI«d KtnRH Co. ~ r...IKt4 PrtHI-.I It.. efml PrtHI ......... PrtHIweetl '.,tt
ProcI .. d IMCI'l (MCFj (MCf) (MCFJ (Mer) (MCP) (MCF) PrtHI....t (MCF) IMCFl (IlfCF) ICIlt) (CII.) (c.lt) (GIlt) ('1'-) PrtHI .. ed

(MCFJ (MCF) (T.... )

19601 II.SIU~ 1.4".'41 S)i 1.3'1,'" lI,lI&I,4U 14.141 1,641,930 2,111 S,04' ',200 I...... 21.3" l67 11m

1965 S,J61,'JZ 11'.9t1 61),195 l)B,60" 1,046,902 1,141 ",413 II,~ 11,"1 111,'0' 4)16

1966 11.91' 74 '.m
1961 V"n IZI21

196. moO" ""m 311,6" IU,~I 411,111 13,49'

1969 16)42 29,_ 4"')6 114)10 41,901 4.429

1970 "1,"" 1tl,611 )19.417 19S.641 ~,1lI SS7

1971 41••4... ..,UO l64,1S4 1,094)11 2,421,m ]],616

19n 2a., ... 1'104,121 ISI.'" SD9.441 s.... '104

1973 116,16' 'UM UM9I 1!9.17S )11~9Z

1974 tJ1..170 '01,06) 190".1 11.140 111.994

'9" .. s.t1O 'N.nI 'lS,On 4.099 ]],e9I

1"6 al,IM 52,S74 "',116 2"",24 412)11 13.1" 6M2

1911 .... 1.... 11.,1. '11,141 1,Ill.1., ',116,9711 2,17O,4S7

1m 1M,tJO 41,m Il1,m 641.491 SD9,204

I'" 181",' 41"'" '''''2 2"'" 4IJJJJ JI2.411

IftO 'IfII~ 'UII ''''161 ,1,014 - •••1 ",211 01•
1911 147'- III,tIS nun '''.025 UIIO U)

U)

1912 "'.... 2U.m 111.6" 6JI.IS4 S14,m
0
0
~

1913 Jl')H I""') ..,,4) 24)15 ct..
_ : NoR-m 01ProIIuMd orUMd Pop hr •

.._--._._~.-. .__ .._._.

TIERRA-B-001990
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Table B-3
Public Service Electric and Gas Company

849900403

Harrison Gas Plant
Chemicals Used in Gas Production

On ... 1M.....

___ tot. _

'Oohlo &:a- M_ nn 'Im, F..... ""- Moo_ n,Iot. A_It 3O%ut-WI -Lio'I ...........- •...-c H..,.. c.w.... CCR SNG

t_ , ....e.. <IMI (1M) (Iloo1 (UtI (UtI ........ (Iloo1 -~eo- - lUll ......... ........ QlerWil CUoI TriolNo e-lIt e- (LIloI OU GI7<eI (GallI Cotllrtt c.......
....- CUoI (Iloo1 CUoI ltlIol (\,'" CUoI CUo) (LIlo1 CUoI (Go/) (Go'" (Go/III (LhI lUll

(MCf')

1t2C UT,ID SU.... ~ U1JOS .... Is.ooT H,DOO

1m 1.921.211 ltJOO ,. 1,nt,600 51S,161 20.120 M1G

I'"~ ..m.m 110)69 1M"" lO.MO 1Jl',.TSO I",'" 4.700

1m •.-,z" .~)U "5,s,. )0,'" 1.10.400 140.6" 13,600 27.... 50.'91

19), 10,244,411 1...uIO ,,',s" M,27t 5"",1" 4TI,416 IlU19 ~."S 12,1" 61,lIOII

1"1 ..... 11_'1. 21t1,34O nU,. 11,11' 1,sT2,I. "'JII n,219 IT,Ol5 11,163

.,)1 IO.T'If.2t1

I'"
....,,,,, ~2.,.. t 1""10 14.'" 2.111•• 2OI.m m.m ".- I',2Sll '1.610

1934 IOJ:t9,m l.rrl,sl' n..... 1,01"'" 416,411 In"" »JlOO ~.$)I) I,lT,.tl'l'J

.. 15 '........ 01,21' '.- J2,I" I"JI,JIII 2OI.m 1",1. JlI,11t 14,m ST,I9I

I" ""II.m .... JO,IJJ 1»UIlO 15»01 JI,OOO 3OJlOO TTI,I1ll

ItiT It,4ft,''' .,... It.... 141..'4' 1.tn"I' '5.142 ,...,. )'.- 'It,2~ 121.106 5" 1,04'

ItJI 1O..,1,lT1 as.... a.m I,HT,JOO Is.m ..... ."" 143,)60 D.It6 ....
1m llJN,2'It JM,MO '!.I" IJI''- I~lt "... )0'- IS))" 2J"10

_ : 1IMIIllMK'" ___ '" """,,,,*,., UMd .... 1",5
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... ... •• •

Harrison Gas Plant
849900404Chemicals Used in Gas Production- .... ;::;;:; ~=.a ... LHJ'" ;;y CO:L&. ~~

Mi__

r ..... ........ F..... 101_ M- n;;;:. ~-iKu;:a -u:;::ti ......o:: '...... Har__
c.wo- C& lING

V.. T....C"... ..... 1 ..... 1 c-. lUol lUol ....... (-.q ~0IN0 e-.. - .....) !IIOt*a .. ....... ewo .... ....., T_ Cowk Cowk .....1 011 IlIreoI (Cola) C"""" c....,.
Po..- (UoI ... 1 ....., .....1 .....) l!.h) fUll ..... 1 IUoI (Gol) fCahl fGoIl) fUll ..... 1
CMCJ)

it«; il....)JJ 144.tltO t1t .. " ...".... 22,J9I ".oao ".DOG 181,700 21,140
:lOS.IOO

1"1 lI.m"'l ".440 ,:no lUll 1- :0,'711 ~',OOII '1.000 I~too 21,090
272)00

1"2 U,ftt,207 0,]11 l.t1ll,21111 2S,I!C 2c,OOII 2C,OOO u,:m :0,190
JnJIG

I"] ll.....m 99,2" IJlIJH 2l,36I 2C.ooo 2C,OI» 111,12' 20,111 1,Il0 m,IOO
1944 1'.001.11' ",012 I"",~ 1,121 2C,ooo 24.000 m,110 I,c1D 111,161 2III,OD
190 IC.141.'" 210,OQl '7,]11 IJ1t,1OO II 2C,ooo 1••000 69,92' 612 m.'I21
1m 1l,ou.119 "G.'OO '6I,oeo 1) •• 100 36,GOO M.GOO 16.0Il0 mmI'" tl,m.1lZ ..m 1.»1 .... ...- 33.oao 91,900 249,077,m ll,l'lOJll 1.114.110 4,2lO 9ZJCO IJ24.lllt SUllO '1,lIIIO 91,000 12S 209,'4'
1949 ".",ISJ "'.CNO 11IJID l,sIT,_ ",400 14.400 Sll.6l$ ''''912
1920 1..,1t,OI' lI.m I.... ,SO 11,lIIIO 11,000 91,900 114.19' 45,2l1li 'M,66Il
19'1 Zt,&4U4, 3,1SO m.'ll 1'._ ".000 41,1SO

69.'" 1O,m
I9SJ 1)..."1,;0' 11.000 a"el MI,lCIlI U,21111 UJQO ",lIS 41,110 lOJ:ze

I'" "'M.m ,"U' 3M .... .... ",000 lO.US 16,4,. 1],]71
I". lO.124,916 4"940 U1I 3S,l1l 11)]1 I,GOO -Its' ll.m.n1 ''- Isz.- I2,lOO zuoo 1,]00 29.m 1,207
I'" ]1.424,.,11 I.... 4UOO lo.toG 10,Il1O 1.I2S S.11O 6S.ll'

- : --- no ~ or I'IVCfuced Of UulI

.... 2e1'5
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Harrison Gas Plant 849900405
Chemicals Used In Gas Production- u- --- iJO.w. ... _ ;;C; LOIN: -- _ ... ........ ,..... ,..... ~ ~ 11lJIR A_ -.... -u.-w Lo_o.. ,.,.. ua;c::: e.-_ Cd SNG

y- ToUleoo (UoJ ....., ..., (IMI (Uol ........ e-l lWo.Mt e-to - (I.loo)
_ .. ......... CloIotWo (I.loo1 Tt4odIo e- ~ (Uo) 01 Glr<tI (Colt) CatoI7>l c....,..

.......... (UoJ ~) (I.loo) (I.loo) iL'" (I.loo) (I.loo) (Uoo) (UIo) (CoI) CG"') \GOIt1 (Laol fUll

1MC1')

"Sf 2..,,..411 1.lOl A._ ID.toO 12,IIlIlI '.71! 11,992 n •• ,. 9.'100

1"1 ,.._.114 I,6ID 'U,llIlI 16.'" II)IDO '.5» m 11,,596 1,110 9t!

I'~29,6I)J1tI l.MD ".'ID n.44D 11,llOIl ~ IJ1! 1.032 J,291 196

1_ JIJ4,.1t1 1,760 ",- 2,121 11,110 11,000 ~ ',0J6 I.m

1"1 ,..m,no eo,. '.120 6,000 2,m 2,J16 m •.ro ".*

Ita 29,161."_ MjIIlO 1.110 IDO 2,012 9!1 14.012

.,., U."1,1J1 4,taC1
m II 11,!02

1964 11,'12,200 21'- ',IMO 6.000
.00 14

1'" 'J",t32 1)06 S,1611 6,000 30D
13_

1M

_
100 1.1"

I'"~ !JOG ~ -
.Me 419,_ - 194 760

.'" ,.,m
110 I.'D

1910 4n.II' - '" I,64J

I9l'I 411.414 .. nJ 1,197

1m 211,114 •• 121 1,40S

1m ~161
1,GIlI 1,J1'

_ :..-- no ...... ., PtedIlced arUled
, ... hIS
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Harrison Gas Plant

Chemicals Used in Gas Production 849900406

y- T.... G............
lMCr)

,,.,. "'.170
I91S al.'"
,.1& m,'"
I'" 1,&61.&96

.", lJ&.flO

1m 11'''''
1910 169,917

'"I se,,'"
I"' JJ4,06I

Itt.l llO.JM

1914 119,00

'tlJ JIO.».

ItM .......
I'" A.'"
Ita 114,_.- m,m

1910 m

H.. OIU4 Dlooo_ MI....""", _0aWt c._
""'" lLIoo)

--(Uo)
-.....-= tooIoo&: ' .... 11.- &:10_
e-& e-k IL") 011 Gl)«oI (GoIo)
(1.10) (Gel) (Golol (Galo,

F.....

IL'"

\.161 I,m

991 1)01

'Sf I.m 19,(J1lO

"" 1,44J "-'00
92. ',111

1,164 1""
m 1."

- : I~ IIORecOIWOf ~orUMll
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Harrison Gas Plant
Chemicals Used in Gas Production 849900407

Ute IJoot
_AJII ... __

~ -..... 11th_ F..... ..... "'- ......- ...- »%
,.- T...ICoo (UoJ (tal ..... IUoI CUoI ........ e-J lJooIlIIWt e..- - (Lhl w,loott ....... ~ (Lllo) T_... e.- GIjoooI ColoI)oW

.- tuoI e-l (tal (Lhl (Lhl (tal . CIAoI (L1o) (tal ICotoI (Lllol
fMC1')

1991 32,,"

1m 2,j62

'ft3

1990

.m

10,fU.»! I"'''''. U".7H -,lo4) IJ90 ••d6 119;2",
'41,610 ','1lI 44)00 l,Olt.MO I9PIJ ".101

T_.

t91,9UJll 9l1,2lW 1""')61 r,u,.",
1I2,fll IU.1I0 1,933.m I,(WI 1,Al1.'. )34.411 n.m :ld,1n 44,20
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Harrison Gas Plant
Solid Fuels Used for Gas Production

~""""I_I~.""
Cob Cob Cool Cob Cob

IT_. IT-I (1'_1 (1'-, CT-'
K£ AoAndii( c._(1'-, T_I C....

CT_I

"34 JO,7",'" •1,_
~.rn

19$5 JI,I,..711 16.7..

'.,711
1956 II.U • ..s71 '.ooJ

9.DOI
1957 29"",'11 ..,.

'.'IDO
19!1 ".900,1)4 lun

'1,$07
1959 2t."I,220 ",121

11,12)
1960 JO"JU,7tJ ',7"

',?!S
1961 SI,.n.ne I,lN'

I)U
1962 2t,6lJ.fft UN

2.JM
1961 2S., ... m .]f

.1'
191\01 lI.m,l~ ,..

Ili(I

1965 Utl.,n

1966

1967

19111 0'....

- :~ ... """"'oI~or .......

•

1,97 •

"l..~.,
., ....... ,

• •

849900410
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Harrison Gas Plant

Solid Fuels Used for Gas Production 849900411

-l ..... en '.. T....
, .. - (1"'"

(Mr.'I')

-,-"'"C* Cob ClooI Cob
(1"'" <1"-1 rr-I rr-J

H 0

Co"
rroul

.....w....
CoIte

rr-Iv...

1970 46',11'

1911 410,4"

19n 211,'"
1973 .,..,61
1916 '",I~
197' "'.'10
1916 11I,IM

1911 1,661,696

1911 m,m

1979 JlI.ltl

.'10 .,m

1911 M1J66

1M2 SM,lIII

1M] ZIU:JI
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Harrison Gas Plant
Solid Fuels Used for Gas Production 849900412

,... .., ~-I~
J.. _

COJ(£ " .... _ eo..... CH .... k/rIl LooolI lJ<MnIoo AWGJiI -- II- -- Nt.... .....-
Y.. , T.. IG .. ....t.... CPo Cob CPo (loot e... CoM e.- rr-I r_1 Cob ...- ... c ... eo.. cool eo.. eob Coh l1li w... v•...,

.......... rr-l rr-I (r-I {I-I '(1'-1 IT-I (1W) IT-I IT-I c.... e... rr....) rr-) rr-I rr-l rr_ rr-) Cool Coh Coke

(Me"
rr_ rr-I IT-) rr-I tT-I

1914 119,.20

191' "..)}'

1916 111,149

1911 ••.on

1911 11.....

1919 1tJ.m

1990
,,,

1991 32....

1991 )".1

199)

1994

199'

y- ..".. ... .... I,It) ~ ."'..- JII 1,111 M,It.
,. ...,.

m.sn .... JI,lM -,In I..,., ..... 1','IM ""1 n "III T.l,7ft I"" 11.541

PI.. setS

----_ ..__ .- -- ... ---.-_.
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Table 8-5(a)
Public Service Electric and Gas Company

Harrison Gas Plant
liquid Fuel and Natural Gas Used for Gas Production I....... - e. AI_ w,,'IM "'•• _ ",zo,ctN ,..3Gat - 1'J4GooOi IlliG .. OII J''''GooOO '"!Gas .,HGII ""Goo IHlC-n Mo..... ..- 19410.. I"ZGoI ,.., .....

v... T.... GoI T.... 01 01 CIl1Goo Goo 011 ImGooOI ImGooOl 01 /00101 (miLl (BIll.) (1181.) 01 01 01 01 MlMnI M_ OIl lllI 011-.. ..... lULl (IBLI 01 .... I "BI.) ,BU) "BLI CBBLI (BIILI (BBl.) (IIBL) (IIBI.) 011 011 (11"1 ",L) (BBl.)
IMCFl ..ILl (BBLI (BBLI

1926 421,221 n.9Il )2,911

1921 1.9Z6,216 m.ou - "'.041

1921 1.181)11 617.6') - 611.64)

1929 9,106,261 616,415 - 616,.,5 -
19)0 10,2 •••• u 9'2,202 - 111)'1 -
IUI 10,611.719 99'1"'7 1,501

19)1 10,151,291 1,llII,JU J.)z.
19)) 9,"'.671 9I9.m ',191 lIZ.991 703,827

"36 10)29,076 1,047,N6 ',579 39.991 1.oo],l9O

ItU 9.990,'" "5.60!1 2,211 76,911 117,969

19)6 10."'.7OJ 1.1I3,SU '.m 1.921 2,039 '9,'16 1,0".111

19)7 IM92,76S 1.li"on ),UI 2.40' 111)42 0)21.511

1911 10,671,011 1.131,910 2,613 2,157 131,604 9 ••• 536

, ... IaU
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Harrison Gas Plant
Liquid Fuel and Natural Gas Used for Gas Production I
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F

.... M"- Goo _ Wool'" I I'olo,Koo No)Goo 0--0 19UC_0il 19.15G.. 0ll1'MGuOllI
917c.

T.... lIII lIII Cll7GOt Goo 01 1m CooOI 1m CooOI 011 He I 01 (IIILI (118LI (BIL) 011
(IlS\.l I8fi.I \Wl.I lIII (nLl (88Ll (&IL) (BilL) (BilL) (BlIL)

(nLI

I~IG" He'
01'- III

(nL) (BilL)

1939 11,294,299 1,225.'" 4,115
2.519

1940 11.4"))] ))1:1,051 5,5l4
5.706

1941 12.922.191 1,395,511 I..... I,06l

190'1 13.'91,207 1.410,66) 365 969.011 m 20,390 496

IMJ Il,MI,n1 1)14,045 - 1,294,n5 19,197

190'4 15.1I01.1S1 ),01,110 ,415.01
6,162

1945 14.142.9]0 1,]47,949 ,311,15
lO.m

190'6 11.011.)39 1)31.411 ,114,36
37,160

1941 1])97,172 1,423.101 - .125,14
12.515

1941 13.I9O,m 1.411.495
2UJO

190'9 15,~"52 l,5t1,OS9
40.712

1950 16,529.011 1,642,541
160.16] 1.020

1951 21,641,147 471.741
39,411

1952 23.711.4)0 354,092 1,491
1,934

195] 26.169,921 144.410 27,m

1954 ]0.754.916 119,270 5.m

_ : IndIaIWno ...... III~.,lMd

1931
011

(1I8L)

19»C .. \ ... G_
OR 011

(Il81.l (IlIL)

14tl,lSl \.071,811

111.731 ',116.9'9

_ ...-
-' _I

011 011
(BIL) (BlILI

IG_
01

(lI1L)

23

175 262.510 221,151 II

166.145 1.110 1,224.171

9.920

-
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19S' 31,176.711 70,905

1956 31,04,3n 11,379

19!7 29.""413 3t,9M

1951 31.900.134 41.,.1

195' 29,51J,11O 11,370

1950 3&.345,193 I),m

1951 31,4",770 24'"
1951 29.55"'" 3"'19

1953 1',911.137 39.911

19I14 •..,11,150 ',131

.", ',36',9:11 9,316

1956

.967

.961 459,_ "4,124I_
96,341 )!,121

19'10 461.l'9 1JI.o1
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Harrison Gas Plant
Liquid Fuel and Natural Gas Used for Gas Production I
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Harrison Gas Plant
Liquid Fuel and Natural Gas Used for Gas Production Iu.-whtl Mi_ Goo AIIHIM W.. f1faJGIII 00_v... T•••tC .. T.... 011 011 ClIfGoo C.OI 011 ""JOlt.......... f8aq (lIII.J .-.1 01 (llM.1 (DLI (BIILIlrotef'l IIaLl

1911 41MIo4 1J6,f05

1972 211,'104 lauu
197' 116,161 232,416

1'74 ')7,110 229,09)

1'15 46','30 104,11l

1'16 Ul.IU m.m
1'" 1.661.696 '''.71J

191. 2:16,.50 11,140

,.79 21',)9' 9I..l7I

Ino 269,927 52,907

"" J47.'i16 l'US2

1912 "4.061 112,104

I'll 236,3l6 19m
"104 ''',420 61,171

1915 JI0J39 ""'"I- 141.149 sun

- :~IlORRonld""""'orUMd

"JIG ..
01

(DL)

I~"G. I en If• .- ...-
011 011 llfhoonI_

(IIlILI (DL) QI1 011
(8IL) (DL)

•

Mien
01

(II1IL)

'12
011

(IIM.)

..... '5

• •

TIERRA-B-002005 .



.. .. .. • •

Harrison Gas Plant
L!quid Fuel and Natural Gas Used for ~as Production I
He 10pII0e No) o,ow.. ... J c. • 1,._01 l')5G'-oa t9HGI'lt.M iii;t:G;.; !')le... ,c- I'-Gel Ito- - 1 IGd 1,.1 Gel ,

v_ T.... f'... • tm~ 19Dc.- 0'1 No I OIl \II"') \IIBU (l1lL) ()I oa ()I 01 -- ~~-;I (MI! 01 III

-.. (ULl
....) lULl I'IIL) \IIBL)

(BIlL) (BBL) (BBL) (BIlL) 01 oa (BIlL) \IIIL) (ULi

CMCfl

(BIlL) (BIlL)

1917 ".093 2I.02i

19It 124.'" -.901

19t'I 293,551 H,)U

1990 157 ,.1

1991 )2,66t II....

1992 20562 917

1993

I~

1995

ToatI'
32,510.074 7,193,973 3,2010 743.125 1,020 ii(1,661 !,lI6O,1I5 1,lt3,1101 9.910 1,417.351

1&

693.9)4,)t3 35,114 1,.265,734 212,991 370.837
1.080,208 1,245,461 1.135,189

I,)O,n4 \,613 117.iSi

.. -, •.........",.--,....., ....
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Table B-5(b)
Public Service Electric and Gas Company

Harrison Gas Plant
Liquid Fuel and Natural Gas Used for Gas Production II

-
.~

NC;"'" l.ltlllldy~.,Tel.lro.. (MCF') ,MI
" .... "" Tebl

(Met) (BBL)

,"Ilttor ~1clI1I Tnll SUlldllrd
IIIIMIo ,..,....... CMttlII ell. 011
(IBL) (IIBL) 011 (BBL) .

(BBL)

TIl'
(lBL)

.,uee.
011

(BtlL)

Tn
P1kh
(BBL)

BUllker
COli
(BBL)

S.... t
OIl

(BBL)

K~-II.ProPIlH
(BBL) (BBL)

I'lll 1Ucllt
011

(BBL)
ltephlk SII.. Of

011 Hell"]'
(BBL) 011

(BBL)

1916 421.121 n.9I1

1911 '.926.176 5,..11..

I.U 1.'111.)11 61',64'

191' '._.161 -'415

19)0 1(1,]«.412 .. uet 17,495 26,191 710,467

19)1 111.421,119 "'.417 105.775 21.63' I.on 15.162 '4.631

1.J2 11I.7,•• J'91 l.au.'" 56.107 1.021.952

19)) ..... 7.671 .... IU
63.164

1')4 10.)2'1,1176 !.llt7.'"

IUS ','1'1(1.419 "'.409 51,236

'9)' 10.411.70] 1.1Il,sJ2

1')7 III.m.765 1.I16.0D 321

1911 10.671,1171 l.m....

1')9 11.2'14.299 1,225.451

1.. 11 12.4'lt'))) 1)12,IIS1 11056

I!NI 12.922.19' IJtS.m

1.. 2 13.791,211'7 1,41OMI I'll

190 !l.....n7 1.)14"'S

.-.__ -_._-._ ..~-------_...•.._ .._ .
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Harrison Gas Plant

Liquid Fuel and Natural Gas Used for Gas Production II

l'IG VIC'l Uq.1d m.1l« MU~. Tn.' S..... "' T•• 1931 Gal T•• Bl.ker Rep.blk S.MOI l'I06 Sfnt Kere". ProP'" l'I.,. •• l'I.IU11tt

Y,"' Tol.IG.. (MCf) F.eI ml .... Petro,"" Cl.ml Ga,0I1 (BBL) Oil Pitch COli on B.. .., II...., 011 (BUL) (BUL) (BUL) 011

Produred Toill (UL) (BUL) OR (BBL) (BBL) (BBL) (BBL) (BBL) 011 on (BBL)
(BBLl

(Met') (BBL)
(BBL)

(BBL) (BBL)

1944 15.001,151 1,411,110

1945 14,141.9~ 1)41,949

1946 n,otl,139 IJ3I,412
19,115

194' I)J91.112 1.41),\01

175)54

1941 n,I9O,557 1,411.495

1)96,166

1949 15,460,151 1,5R,0S9

1,541)41

I'~ 16,52'/,011 1,642,545

1,_.162 -'

\951 21.641,141 161,695 411.141

431J31

\951 13.71l,4~ "5,154 354,092

150,666

19H 26.IM.921 134.413 144,410

9'1,495 459
16,S01

\954 30,754,926 310J3I 119,170

61,412
1l6,~

19S5 31.116.121 390,596 10,901

51)10
1,303

5,292

1956 31,414.312 411,665 IIJ19

13,451
93 3,111 1,051

1951 29.551.413 405,611 31.966

31,"7
4.413 ),096

1911 31,900,1)4 411,951 41.941

33,410
1.171 2,042 3,541

1m 19,613,220 ...,,tl9] 11,310

13J13
1,145 1,574 1,111

1910 ]0345,193 41),4" IJ,OS'

1\J)]
431 1,061

111 :

\961 3\,451,110 44S,6M 24.101

6,101
9,1'10 1,575 6.54'

co
CD

1961 29,665,9'11 419.631 JO.II'

1,041 21,]97

0
1,]79 ~

1963 15,911,131 450)11 39,'13

7.'14 32,729

~
CD

1964 II,5IUSO 1Ol.431 5.111

225 4,1" 125

,.201'4

-'-_.". - "'::C":)i.'.l'.':.
'\

....~..~-.'--.'.
. ~,,,"'---------- ._ ... ., ... ,.._--_._. ,
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Harrison Gas Plant
Liquid Fuel and Natural Gas Used for Gas Production Ii

NGU .. Lkpkl "",,tier Mala. Teu. St .. d.rd T.r 19J2GII T., e••k... IteplIbllc S.. ,or No6 Spe.t Ken .... hap." N.phttoo NoZ L1lht

Vel, Tol.IG .. (Mer) flHl lIlhIoil Petra-- c.oltal GuOiI (BBl.) OR PItch COil Oil Helv, Hen)' on (BBl.) (BBl.) (BBl.) 011

Prodvctd Totel (IIlIL) (BBl.) on (BBl.) (BBl.) (BBl.) (BBl.) (BBl.) 011 Oil (BilL) (BBl.)

(MCf) (BilL) (BilL) (BilL) (BBLl

1965 S~I,93Z 7M21 9.l16
906 8,410

1966

1967

1968 4".019 154,1Z4
19,114 116,753 18,957

1'J69 96~2 U.nl
3,917 20,849 IO.l95

1910 U1.119 131.6ll
12.~8l 95,767 13,381

1971 410.~84 136.405
18,891 109.402 "I~

19n 211.5.4 10U~5
7,102 51,691 43,452

1973 876.761 132,416
1,195 42,281 7,_ 114.915

191~ 937.110 219,093
3,763 12.lll 11,933 194,265

1915 465.930 194.m
1.905 2,2" 22,902 7'1,101

1976 151.184 139,932
13,!1'70 14,249 11,234 120,410

197'1 1,661,696 'U.711
SS,J53 307,990 )1,191 113.419

1918 236.950 81,I~
11,121 65,067 111.451 500

1979 281,395 9IJ11
3,607 10,094 19,942 ',Oil

1910 2&9,921 52,'"
6,190 6,507 15.826 13,115

1981 541.H' 192,152
19,$S2 1l3':139 59,161

IOU 534.061 182,104
\S,$11 81,$99 79,m

~

1983 Z36,J36 79,295
1.921 11.160 60,214 CD

CD

1984 119,420 67,111
2,916 7360 5f,I9S

0g
1985 310,339 1I0,7OS

4,531 26,620 79,'" N
0

.... 30f4

TIERRA-B-002009



"

"':..... ... ~ t-
. ..... ,.- .. .. • - -.

Harrison Gas Plant
Liquid Fuel and Natural Gas Used for Gas Production II

NGUM IJqvII ,_tier """.Ial. T., .. Steed.hI T.r l,nGu Tor 8.nk .... .,.ltlle 5... 01 No& Spent 1Ce_ Prop ••• N.p/ltll. NDJ Utllt
V.. r TotelG.. (MCP) 'HI m.oII .......... c...bol GeoOll (B8L) 011 Plklt COil 011 R•• "7 RMY}' 011 (B8L) (B8L) (B8L) 011

......... ed Totel (BIL) (BILl 011 (B8L) (88L) (BBL) (B8L) (88L) 011 011 (B8L) -(B8L)
(M'CF) ca8Ll (B8L) (B8L) (B8L)

1"6 1.1.1.9 S2.51' ,.~ '0.000 40.922

1911 ".09) 21,02' Il! 27.191

1911 124.916 46,907 46,907

1919 293,JS) 36,.123 36,.123

1990 757 941 94'

1991 32,66. 11,611 11.6"

1992 2,562 917 917

1993

1994

1995

m,934,]" 32,510,074 n.2l6 19,715 1,097,115 1,022 74,68' .59 1,341,299 709,613

••93.,)11 lUSt 119,706 55,530 '56,330 5,123,501 222,137 11•• 679 m,192

.... or.
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Harrison Gas Plant
Solid Fuel Used for Steam Generation I

_ fool ....... w _
sw .....

V... T.... eoo T.... Cool .... _ ...,
.- (T-I If-I (T-I -lMCPI rr-l

1943 13,941,711 43,954

1944 IMOl,m 40)97

1945 14,142,930 37,939

1946 13,011,139 31,175

1947 13)91,111 41.6%

1941 13,190,'" 41,175

1949 15,«0,151 36,601 IS

19SO 16,m.Oll 43.113

195. 21,641.241 39,416

1951 13,111,410 21,1'1

1953 16,169,922 24,n9

1954 30,754,916 29,165

19S5 31,&76,711 21,365

1956 31,424,371 24,305

1951 29,5",4D lun

1951 31,90D.l34 ".691

.,,, 29.'lJ,12O .1.111

1960 30,345:191 11.40

1%1 3I,4J1,770 19,662

RICE
(ToM}

....,... __ c....
._ rr-I -
'(T-I rr...

...........-(ToMI

1,93$ 615

2,510

16

co...cocooe
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Harrison Gas Plant
Solid Fuel Used for Steam Generation I

WiIlIFwI -- w_ - kJIIdoor N",WG \II -- PIIdl
_ .. -.. .... T.. ...... p/lIo IIaJds RItE "VEa ....,... A .... Ndillt C_ ... eo........ -"" .......

v•• T.... ea. y .... Cool .... C~ ... • - ........ .. Cool M_" ...... IT-I --- - IlIto (1'0001 IT-I -- IT_ - ,..... .. .. SoIt<:ool ~...
-... IT-I IT-I IT-I - (\'-1 Cool IT-I .. «:001 IT-I (\'-) (1'-) IT-I rT-I rT-I 'rT-1 (\'-1 (f-l rT-1 IT-I Pltdi

(Me" (1'- rT-1 IT-I
IT-I

1962 29,665,991 '1,2J.4

196] 25,9'1.137 11.519

I~ II.~IU!O

196! 5,361.9]2

1966

1961

1961 .".&19

1969 96,342

191& .57,119

1971 41M"

1972 2"""
1m 175,151

1914 937,17&

1915 .55,9]0

"7' 151,'"
- co.,..

1m 1,561,596
- CD- co

0

1m 2)5,'50
· 0,..

1m 211,]95

N· oil-

191& 259,92'

TIERRA-B-002013



_.__. .-,-r-'P'--.~-.-....~...-. .~

TIERRA-B-002014





,. ..
"... • • • •

Harrison Gas Plant
Solid Fuel (Barley) Used for Steam Generation II

SoN'_ ........ W"- Model.. DL-W ,.....- Pt •• Wttt Pod '_I" SlcIf0r4 .(i ..... Adelphi. CoooIi ... 111 H•••• IIeohll
CoII __

BARLEVWI. KIlk

V_ T... ICu T.... BHtoJ IIf1c1 _Blrlq Blrtq Bortq B.rtq B.r1ty 81rtqr II•...,. 81rtq B.rt., 81"" B.rtq 81rtqr cr-. •• r1ty

,....... cr_ (1'-' cr.... cr-) cr-O! cr-> cr-, (TOM' cr... , crll.) cr-, (T .. "
cr-) cr-, cr.. ·, cr-)

(Mal

I'" ......10.',. n.m
31,116

,,.. "...... ,. )IJ11

10.650

,.., 1))9'1.111 ~I"
~.'110

,,.1 IU9OJI1 ~I,I"

3UJ6

,~ lI,ctO,ln )6,t01

l1,m

ItlO 1..,:It.OI1 ~Ull

)4,113

1"1 2l,,",2~1 3'"''

35,m

'''2 23.11'''10 ",161

2',661

'''3 8,1",021 21,m

11,112

,m 311,'$4,'" 2t,'.,
24.1"

,,,, 31",.,121 21""

19,IU

1956 31.424.1n 24,)1S

11,110

lOll JtJD.m 11,21]

11,''9

'011 11,.,1)4 10""

IU2~

'flo :It,lI3,220 11,111

11)"

10M 30,311.19) ""'3

1'''10

1011 31,m,m 10_

10,041

I'IQ :It,66','" 'I»'

11,101

IMI 25,011.131 II""
1I,J69 co•

IMI II,DUIO

CQ
co

1M' U6l.tl2

0
Q
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Harrison Gas Plant
Solid Fuel (Barley) Used for Steam Generation II..... MlMkI .. PL·W .- ..... W ..tDod r_ lOrd -C1'flH "''''p.l. COld_lo' H.....

_ ... C....HI LE.....,. l1li1""'" .....,. •• rtty .. rltJ .....,. .....,. 10".,. Iorfty .. rtty Iort.,. 'trtf)' .....,. (T->
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1970 461.lIt
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1t71 1)'.110

19'11 .nm

1m III.'"

1m IMI'-

I'" 2)6.m

.." 2ft,m
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.11' Jl1""

1112 ')A'-
lla ntJJI

1114 1., ...

1.. 1 JlOJ)t

1916 141,M9
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Harrison Gas Plant

Solid Fuel (Barley) Used for Steam Generation II
.. 14 r.t1 mo. w_

M.oItlro BL.W '~m-- ,"- Wed 0::; Far_ $kIron!-G ..... Adtlp~" Cull ..... H..... Bulllil CD ..... .ARLEY WI. Kok~

VU. T... le .. Telol IIoIteJ •• rIt1 _110...,. IIorlt1 IIorlt1 IIorlt1 .....,. Borlt1 IIorl.,. .....,. .....,. •• 0'-1 "rfOJ Borlt1 (1'... ) .....,.
"........ (T-J (1'_ (1'-.) (TftI) (T....J (1'-1 (Toml (T... ) (l'0ft1 (T-I (T-I rr_) rr-) (T... ) (T-I (T-I
(MO')

lIlT n.on

1911 m._
1919 m.m
,... '".". l1,tII

1m !."1

1m

1"4

19"

T_. 1,M,Ht 1.7431 11.211 219 4)99 1,611 ~.* 41 lIIU
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Table B-6(c)
Public Service Electric and Gas Company

Harrison Gas Plant
Solid Fuel (Coke) Used for Steam Generation III

..... m... m m i.p:Q J....... em TnMlCftlt a::c; 8Mk m.. 11..... we:: - , ... .en "- @d c.... ColI am
V.r , .... Oot ..... Cob Cob C. Cob CoIoo Cob Cob Cob c.u 'Cob C.b "'oNeou Y • .., Cob Cob (1'-1 Co.. r- ... Cob.- ,.... (1'_ (1'_ (1'_ (1'-) (1'-1 (1'-> (1'-1 rr-I (1'-) (1'-1 rr-I (1"-) Cob (1'-) - (1'-1 c.. CT-)

(MC:f) (1'-) CT-) rr-) (Towl

1m OZ';D e.nJ :lQ m ., .11

.911 1.'21,311 '2,111 110 1,)50 III I~ 3J19O 11 III l~ I.m

I'l' '.111,311 00,&" ',101 22 1.101 JI I,6D " 22 II I.m- ',IiI011 &1 •• 1' 1,G!9 n 12 ',321

lno .0.2 ••••• 2 ",614 .".. J+l .,
Itll """.11' ",1M I,m 391

Itll lo,1J1,2t7 ".111 1,011

1911 ''''U'1 .',ifO I,ON " 32. l,m

1m IU3!l,llfl .'.110 1,111 II .,
Itll '.MG,." Q,l11 m II 2,'"

I~ 1"'11.'" Il.lll - 2,111

I"' 'O,ft2,'MI .I,NT I,I!O

.m '''''1'''1 M,ltI :1.111

ItJt IlJtfJ'l' 11,321 1.015

1M .2..,..,11 11,* J,121

I'" 11,m.ft1 .. tn 3,231 t
CO

...1 U.1tI,tG1 ",I'" ... .,100 CO
0..., IJ .... ;721 U.Mt- 1,114 II 1,D6t
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,- 1J,ea.1J. 1I,l"

'94' IU91,1II 41M'

1941 1l,ltll.II1 41.111
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-
Harrison Gas Plant

Liquid Fuels Used in Steam Generation

Tolil TI' Alllllk

'V.. , TolalGI' Uqald'''' (BBL) GI.OII

prodl/red (BBL) (BBL)

(Men

''10 1).941.111 '1,)61 *',271 1,085

1944 1MOI.7S1 ".111 ",711

194' 14.tH,9» ",1'01 .... 'IOJ

1,..6 1),011.1" 'I.IM) J,1'l

1947 IU97,I71 .,~ 'I,m

,,..1 1).~."7 .0,110 30,166

1"'9 "._,U2 13.1" 0,307

,'1}0 16.119,017 7I.IH J4,W

I'ln 11.641,1" 14.1"

1951 23,771.4)0 101,1)9 S,lI6I

"'l 26.16'I.m 1'1,'11

''ISt 10.154.926 151,1)7 31,651

19n J!.I76.n1 Il3,m

\956 )1,'2U12 10I,1M 5,012

1"1 29J5,,(1) IOU"

I'll' It,_I)I , .. Oft

I"' 29.'U.no II..",

1960 :JO.)lS,793 IIun

1961 31••",110 1IS,I1ll

,
l

~

Hen}' 011 No:1Ugllt No 6U .. "Y Kerosene GI.OIl 1938GI'
(BBL) 011 011 (BBL) (BBLl 011

(BB~ (BB~ (BB~

t939Gas
011 .

(BBL)

1940Gas
011

(B8L)

19~1 Gas
011

(BBL)

1942GI'
011

(BBL)



..... "1... .." . ............. ,
• - • -

Harrison Gas Plant
Liquid Fuels Used in Steam Generation

Total Tn Alt.-tk! """"Oil No2 Lltlht No 6 HeI"" Kerosene G •• 011 1938 Ga. 1939 G •• 19411G •• 1941 G •• 194~Ga.

Year TolatG •• L1q_1d Faris (BBL) Ga. 011 (BOL) 011 011 (BBL) (BBL) Oil 011 011 011 011

Produced (BOL) (BBL) (BBL) (BBLI (BBL) (BOL) (BOL) (BBL) (BUL)

(MCf)

1962 29,665,991 114.014 ~9 113,565

196' H,911,n7 131,141 227 131,614

1964 11,"2,250 144,126 136 2,191 140.49)

1965 5,361,932 102,116 1.451 100,665

1966 19.624 317 19.236

1'167 l1.m 10 11,495

1961 459,019 99,016 3,671 93,337

1969 96.342 165,31' 3,963 161,355

1970 467,119 94,370 6,561 17.109

1971 410.414 19,906 3,642 16.263

1912 211,514 99,621 I,ns 911,336

1973 176,761 n.U06 234,506

1974 931,no 129,9$2 124,952

1915 465,930 10),119 103,219

19'76 ISI,IM IIUII m 1I1,Sfi6

1m 1,661,696 14''''' IG.llN 69,$14

1m U6,t5O 107,711 '1." 6V1lI E
1979 211)95 113,194 :U,517 19,677 CD

0

1910 269,927 110,'14 4,0" [06,356 2
Coot.,.

Pateh'"
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."~,," t':".. to

I.·;~::" .,.. .. • • •
Harrison Gas Plant

Liquid Fuels Used in Steam Generation
Iwi i., Ati.nrit HetI,,>,UII No] utllt Nlt6 Hu,,>, Kerosene.

..
G.. oii 1938G., .939G., 1940G.. 1941G., J942G ..Ve., Tol.IG., UqI14 Flell ,<BBL) G., 011 (BBL) Oil 011 (BBL) (BBL) on 011. 011 Qtl 011Prod,telI (BBL) (BBL) (BOL) (BOL) (BIL) (BBL) (BIL) (BBL) (BIL)(MeF)

1911 ~7,$6lI IOlt,616 31,915 61,760

1'12 534,061 90,91$ ~.17. 56,041

1913 2]6,):16 1IJ01 s.m 73,366

19" 119.420 74,559 9,110 65,.110

1915 31U19 1S,2li 9,571 75,661

1916 141,149 7Ul2 1,l3J 77,279

1917 11,093 12,317 6,S(l1 61,672 7,213

1911 124,916 75,247 61,219 6,951

1919 293,5SJ 61,551 55,224 6,):14

1990 151 51,167 42,l17 1,150

1991 32,661 43,1~ 25,015 11.069

1992 2,562 29,690 2)11 11,190 9,112

1993

1994

1995

fco
CD
0
0T.bb;
"..5,117,1" I,Gl5 21,603 56,607 35,l61 9,000 1,117 W....69),934.30 7S2,s9J 79,014 3,946.592 1S6,939 35,917 14,671

...... 1"4
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APPENDIXC

RESIDUAL STOCK ACCOUNTS

1926 - 1975
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RESIDUALS. /?'.26 '35

I
I
I
I

.1.

, OTHER RESIDUALS.
0 AKHOllI·

DRIP OARSONoon COAL 'WATEIl A(]ALIt;
OIL (1.88.) OOAL WATER... tTEK. (TONS) • GAS TAR G.1.8 TAR LIQUOR

Ga. GAS.
~

., .. (GALB.). (GAIA). .. (OAlS.). (GALS.)
.'

.' , ..... -
(.) (I) (I) (.) (I)(0) (b) (o) (d)

1 On hand at begin-
ning of year, - _,U~,P~/_ ._,,/~,{'" _._-~- .--- _ .... - ...._~~....... _._. .~- ..._-'. ~_._._c._. _~_.~~r ---~--_..-.

2 Made during year, /../~.J(n.1.. ~b,?;'"_.-- - . -- _ ..~,~.-----~---- .......................... -_.- .-,-- .. - .. - - ...--._ ... ~...... ~*-- -_ .....

3 Used during :year, ---~/"'- -1- - ...----- --_._-- ---~~-_._--_ .......-~-_..- ------ ____ A.

4 Sold during year, _/,:I?l<~f_ ~s;h"--- -- ._------- ---- ----~-_. - .--- ...- .. -- .. .. -- ~._- _ . _ ..~_. ., .._~ .,
6 Onhand at close of ____ .. - ,t:ft,.o:-f_year, _____ --'- -- ----- ---- ..... --- ~f)~"._- ... .. -- _.- ...._- .. .. .0".
6 Rec'ts from sales, I

.__ ... ---_ .._ .. l".f',t(".tIP..--_. .. _- - ... ---- - --'-- .•.. ~- ...,- .....-.... -..- .'1'---- .

7 Aver. selling price, _ ../YJ< - . .. .. ..

MONTHLY RECORD OF STATION OUTPUT.
- ",- -'. .- -_. - -

d OUBIO FEET OF GA.S JUDE DUllING YEAR.
IZ; KONTB:. REKARU,
101 COAL OAS. WATER OAS. MUED GAS.:z:
::l (0) (b) (e) (4) (.)

8 January. JYI"!4'f....' 'fA!
.

~ - . .._- ------ - .. ~•• r,_'·_· -_ .._"--- --'--- . "---'--'-- .- .._---- --~-----~-T February, ._,J,I.6tfl~j';""/F ... .. ..._. - -~ -~-_ ..~---... ._-_ .
...-...---- _ .Ma;.~h:~--- " ._------ ... .. .._~., ..-

10 ..y..,.~.Fi)''''/' t/f .. ._,-- . .. ----~- ~---- ._-_._~------_._--
11 April,---_ . ----_.- --_ ..__ ._ ..._ .. ..~',,('~i""'"~."'(1 _ ... " ... __ •• oc.,_ •• _ •. .. -- .. - ,- ..~---- - ... ~.~_. -_._-- -..--..- ..
12 -- May, ~~-~---_r...,;'(J"/ #'" _ .. _._-_. - ... _.-.--~ . .~- ... -- - ..._-_. - '-.-~--- .13 June, Jjl'l ..",#/'/, .. ..-_. __ ....- ._~------ --_.- -_._---
14 JulL _)/'Flh:~/ .. .. -. -_ .... " .. ._... .. .... .-----_.~ -----_ . _._---------
15 August, .._-~ -'~-~..--~~- ~--.....-- .-._--~-~- ,_.-~._~ ----- -;,/~'~'f 11"1'

_. 16 September, ~-- -_ ....~~---'--'_.~----- _~'''''''''{/F..y5' .- ._, ~ ..
... 17 October, ._------ ------ _'T:n·!tr~; .... .. .. ..- .... - - .. .-. ---

18 Novembe;;---
_":"'1"'//,11 /.1'..,. ..__ .. .. .. ---_ ...... ---, ~----~,------------ . _.< --~- .- .- ...........- --_._- - .-~_.-

19 December, ~'T".F "J:lt1J.i'~_ ._. ------ .. .- .-.~ _c' .~~ --- -- ._--,._- ----20 TOTALS, -.1'(11 !J!P{ .r""
Maximum Output in 24 Hours, ..!.'e..4~&'. Da~~;1r.t.
Minimum Output in 24 Hours,.:!dJ.!./....~._ Da~.!:~~":1:

TRANSMISSION LINE.
-

TERlI(lNI OF L1NE. mOHo TOTAL CHANGES
EST LENGTH DUlllNo YEAR. TOTAL0--- DlAK· WORK·, OFPIPB -~--_. ,-- LENGTH

:- ETEROF HATE- ING (Fed) or PIPE
III PIPE , 1lL\L. PRES· .AT BEGIN· J.DDl· WITH. (reet)
2: POINT OF BEGINNING, POINT OF ENDING, (Incbes). <~~:-'r NINO or TIONS. DRAW· AT CLOSE~ YEAII. ALSo OF YE.\R., Sq. In.}.

Co}
,

(b) (e) (d) (e) (t) <&) (II) (I)

21 ~~-.~h6_../~- -_._ ...- -_ ...- --_ ...._.- ~._._---.... - ---- _._~_ .. ------_.22 ----- ----- ~...~~---~.~. .., .._~ .. --~_. ••• M .... .. ... ~ ... ~.- .. ._-_.- _ .. '- -23
- , -~~- ... --_ ..__ . ----- ---'-_.--_._.- ._--_ .. _- ... - ~ .. .. ...

24- ---
' ___ ' ___ r_~~ ____ ------_ .... '-- --~ .......-- - .. .. - ... -~ ~ ~,~_.... ...• .-.- ~ ..

25._, ..- . -_. __ ._.--- .~--_.--._-- --., .- - ._--"-- - -_.•."*- -- ... ..26- .. -._-- '- ---- -- _ ..~ ~---., -.-. --. -- .-_ ..' . . , .....
27 - --- .. -_. __ •.. ,~~._-_._- --,_ ..-,,--. -- ... .._._~ ... _ .. --~'~-'._-... ..28.. . ~----------_ . --~..- ------- ~_.- .... -_ ....- .'- .... .. .. -

...29 ---~-..,"'" .._----- --- -~... -----,.-
30 .. ...- --- - --,._----- _______ .___ .TOTAI.S, .~----~..,-~-- -- ..L -

J.

,

J

849900440
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RESIDUALS. /~27 35
";l.'

OTHEn RESIDUALS..
WATER AMMON I·COKE. COAL ACAL. (TONS). ,., CAS TAR GAS TAll LIQUOR(GALS.). (GALS.). (GALS.).

(II) (0) (4) CI),

CARliON
(US.).

I'rEM.
COAL. WATER
GAS. GAS.

CII) (I)
(o.) Cd

MONTHLY -RECORD OF STATION OUTPUT.

g'li CUllIC FEET OF GAS MADE DURING YEAR. I
MONTH.·-

. W - COAL GAS. WATER GAS.. . MIXED GAS. I '. .
~. Co.) (II) ; (0) Cd).. _ Cel •

I .. .,- •. ~l' .A!. r ! i .

_8_1_:ran~?-.9'. 1"-1.1 JtOi-7.147.1.lf'i,c. .__ •. , _
9 [-February, • I.L{~O:''1H2.'ltJ1:._~. • .. __..•. ___ .__

l00t[- -~~~~~!~--- .:----.- 2iu.tl077.:1%l·· __·__._._ ..... _:._~ __. .__... __.._. _
.11 AP!~,. 1~,()'1(Jj.l..'I3.710;.-- _. . . __.._._.. _
.1

2
.• May, ~:/S3~'OIS~/9'1f'--'-"'-" .... ._.._._ .. ._. .. .

)·>-r·June,------- . -~. ·_.2.I~!·!~t1~;3~fi!--'-'-"'----- __ '" 0" ....... •• __ .... _. •• _

.14__ .]uJy,- ·_·· •.• .'.Dlo; 197jl{OI; .... .. _ "_"' '.'. . _
,lS_TAugust, _ 14'1'- t 7!i"~~. . - --..- _.------.. . .. _. .__
J6 __..September,_ ~t8'l.G'~~'O'~' .._ _.= .:_ .. ~II

.17 Octobe.r,_._...-- IJ.:L'lS,1-S/71Sr--_'-_" . .__
lL _Nov~b~,_'_' _. .~:OS~7~D 37(!J-_ ....,•. . __ _~- _D~::~cr,~ .- .-1~i;.4i~#r~~t---.....----.....---_.....--....---- .....:.... _

Maximum Output in 24 Hours,:8.lJ,:3o.o. .M. Date,.~UI-UJ..~lf~7.
Minimum Otitpl1tin 24 Hours.,1.iJ,.q~1.t(1 Date•.J~'(~4./9.~1

. TRANSMISSION LINE.

IlElIARKS.

I
i
L

I
l-
I.'

TERMINI OJ' LINE.

POINT OP ENDING.

(0)

-------+-----'--~--

.-'-",

849900441
2 1&&5.
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. RESIDUALS. /?28 3S·

OTIIEIl JtESIDOALS.

'WATER
GAB TAll.
(GALS.).

(4)

1

ooBIO FEET OF GAS lUDE DORJNG YEAR.

MONTH.

DlUP
OIL

(GALS.)
•. (t)

OARBON
(l.BS.) OOAL

O~
(11.)

WATER'au.
(I)

OOAL GAB.

(b)

WATER GAS.

(a)

MIXED GAS.

(4)

(I')

(I)

. _._.- _._- ,--_. -_.__ .

DIU.AU.

(.)

8 January, J.o*,.,j,..,.u. Y'~~ ~..:-.:-. __ . _. __..._. .. __ .. .._
-9-' "Feliruary, ' I I .. ,

·-.....;1.,------\-------1 "'I'~ItY?~ 'TJ,_ '- -~.----~.- --~ ---- .._-.. -. - -''-10' -March;_· -'J..---- ... ------ -------- ~".jI,.JI'..f.r,.ll- '- .. - ... _. .. .. -. ...... .. - ..... -_ ..
11 April, ._ .. ~'.7.r,·J,i.~JI_ ._._ . __ . ... . _.. •. •...•. _ .•••••..----- -._---,--- -_..
12 _. May, .,___ _ J. ?,.;'~~ '1'__. __.. 0. ••• __ •• _._ ••••• __

"-i3 June, _._.. _.~._ ..__ .__.... _. t.1'~?fIll? '._ __,..
14 JulL ._ _. ._ .))N~N/~J,J-. '.._.. ... _
15 August, .•. ._. __ .,_ .. ._ ..__ ._. 1t';'I~/? r.'i-.'- .. . _
16 September, . ~d,~.I';,-rJ'.I'.- . ._... ' ... . _
i7 October,.' ih'~//;'.4_ _ _..... .. __. .__

"18 November, .__ . J".r1.¥H.IN _ .__ ".,._,_. ... _._... _.__. ..
_19_ ._Dece':tlbe~,__ ~".li..,,6~L.__. . .__. ..__...._.__. _

20 TOTALS, •.A" :. I

". d,.r-'J~.,I.~.~:.!,,:================_====-==
Hours, /...!.r..ll. ..& ..Date/;o'!.'£.itd.

Hours,.. ~(!.'!..!~.'Dllte,1;/_ ..!L~I.!!..
Maximum Output· in 24

Minimum Output in 24

TERIUNI OF LINE.

TRANSMISSION LINE.

DUM:.
ETEROF kAT:&-

PIPE : llIAL.
(Joelle.).

[ r

POINT OF BEGINNlNG. POINT OF ENDING.

(e) (4)

BlGH- TOTAL CHANGES
EST LENGTH DURING YEAR. TOTAL

WORK· OF PIPE LENGTH
ING (Feet) OF PIPE

PRIt:S- AT BEGIN. ADDI. WITH· (1' •• 1)
BORE. NINGOF TIOn. DRAW· AT CLOSE

(Lbo. POI" YLlR. ALS. OF n:.4.a.
Sq.J ...).

(I)(0) (1') (11.) (I)(.) (b)

21 _.~~L~.f'-:..._r- I _
22 /.~ .... _ .. __ ._._--_._- ----~...... ------- ---_., .... ~-.~-~.,.~23-- --
24
25_ .

26..
27

.. 28
29 .. __ ...•... ,
.30

...--- -----11------···_-- -_ .._ ..----
._._. __ .. -_. -------_._-- .._---

.~----.-- --------- 7 __

.... __ ....

._. r •••••••• _. _ •••• __ • ~ ...... _ •• __ "_

_.~--.- ..------- ------_._ ... __.- -_ ............... _- -_.
.... .. ,J_OTA.LS,______ _.._-- _..----._.--.-----..__...t----!---f----t---f---+---f----II

849900442
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., . '
.. .. '

., . .' ~.
:1,' ," ... ~!t.. ~ OTHER RESIDUALS.

d -
11: COAL WATER AMMONI· DRIP CARBON
III ITEM. . , COKE. GAS TAR GAS TAR ACAL OIL (LB5.). COAt WATER

ll': I .'~ :
(TONSl • (GALS.) •. ·.. (GALS.). LIQUOR (GALS.). . GAS. GAS.

... ..'~,. \ :'~';, •• 1
(GALS.) •

... . '(0) (') (e) (f) C.) (h) (I)
(a) , :.~ (\) ,

1 On hand 'at-'begin- q.!l..9-2,tj.nine-of year, • ..3.!l:),-CJy,£,

2 Made during year, q..J~1 a',. I ' ....".-4q
"L

3 Used during year, Y...Ei.3gQ•
~

.. Sold during year, 'D,QJ." 5.<>" I.Y..D:-~.Lq I
5 On hand at close of

.

year, ~'i''..q!:l-.z .!i.2.-'d:J,
..'

~L1.:Y.lr'l_y':!/'q ... -/00 IT.3:3.3S
\'

6 Rec'ts from sales, ----
7 Aver. selling price,

,

. .5". )-11 <t J_F'~
..

:
J MONTHLY, RECORD ,OF STATION OUTPUT.

J

d .. ." CUBIC 'nET OF CAS HADE DURING YEAR. I11: MONTli. ' .~ I::"' -- llEMARKS.
f;cf '·COAt. GAS: WATi;R GAS. MIXED CAS.
11:
::t (el

..
(1)) (0) (d) Cel

.. ; ~-; ; " . .' " .. \, ':i.J!J3."'y-'I~!, I....L ~J_~nuary,
·9 February, ~ ''7 1? :a.GJ7.-~1~rCb.. oJ.30' !'l<5S!';7 ~
·11 A.lln1•. Vv€o', c..atr-LiJtite4~Y,'.~".. ... ., . '-!,,3,..,l 'vII !Q'J$.

lL-J~~
., c' ~/~i7.Hd

tlL.-].!!.!y· "J', ':

,

1~'1.7S'·.{':r8t
15' Augl!!t . ' . ,. . \>oJn:Z~{.QQ'

!§-l$..t;pt~[ltber .
, ~"''kl 'J. I

.
?1I1lLJ.3. ...K:

.lZ- I-Q.c,!9.b~r, "';-"1!J~i:.4-.A31

.!L.':"November. ;"
'~ J -! r

~ vv-R "1.J.3.E_,.'$.L'" ,
19 December ',:-o.J,7"ll<1g·frS8':

20 Total, " "
... ;- \-7 O'7~'../.i7t./1-I -~ . ."

. M~~imu~ 0~tP~t';in·24Hour;"~~kQ~,Q.'/.1· Date.~/~:.Cf.'tf!.
Minimum. ~l1tPUt In 2~ Hours,.~Y, .Q.'" (. i.l . Date,~. >;.. '!JYij. .,. '.' .

,-'

"

,.'1 , :l . J
,'_.r-,"-,. . ', ,'.

LINE., . ,". ;,;' :.:~.,- "...-' TRANSMISSION.- 'I, .' -,~'~:'~'>-,,.. . .. , . f

. '." ~."'.:", " ·-r ...• .... .' , '.'"
." ,•. ;' .' T.Ell!dIN'~..,?l'"LI1!~

HIGH· TOTAL CHANGES"
, " : I!'--:":! :-: EST LENGTH ~~GYt::~ TOTAL'

ci
., ,. '~ ... ,' ".

"
, DIAM- WORK· OF PIP/!; LE~GTH

11: : . '-.~ ; ". i. '!".~.~
: (ii' . ~" .. ETER OF MATE- ING (Peel) OF PIPE

III OPBEGINNIN~': '; '::i POINT or ENDING.
PIPE RIAL. PRES· AT BEGIN· , ADDt- WITH· (Poel)

;-. POINT , (Inches). StrRE. NtNGOF DRAW· •..T CLUSE

::i
(Lb•. Por YEAR. TlONS. ALS. OF YE."R.

, " );:.,~. ,~,
(a)

..
(\) (0) (4)

Sq.ln.l •
ef) (el (h) (I)

- .... (t)

21 J)' .,. ,,' ':'-, . . : . . '

j i

1Z_ ?D'.I~.P~'.J-/..J. . , L-
23· /7 .. ..,.
24 .... - .

25
-. .

. -

26
~ -- .

, .
27 .. , . .--
~

.. .. "
I

29

'0 ' .- , .' T..~~ I..
_ ....-----

..'
.. .- .- ......~. '- .. . ~-.. ' , ; - .'

9

. ' '.- ' '

RESIDUALS. /.~.2.9 '35

. -

, \

,
:-

~
i

'.. ,.
.' .. .,. :~" .

·.···;i~r};·.~.::":.\"~:-' 849900443
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RESIDUALS. /P30 35 •

~ . ~.,.

oon COAL
(TONS). OAS TAB

'".' :: (O.AL8.).
:.:'~.

CI» . (c)

WATED.
OAS TAB
(o.u.&.).

(d)

.oarOlfI.
J.OAL

LlQOOll
(~).

• ',,'. (0)

0AB.B01l'
CLBS.)

\
, wt11.a·
. (I)

OOAr,
o.u,
(1))

REIU.RltS.

Co)

Cc) ChI

849900444

1 On hand at begIn~
1_ ning of year, '6(,.'1"-.5 . __ . $"', z" ..... .. __ ~--~.-.

• 't,Y •• 1~ .. /6"'(1"1
_2 ~~d~.~.ur_ln_g_ye_a_r_'I I ~_I/".b9,.UI. I O.;ujl __ ,_. . _

3 Usedduring'Year, -----I------!-----j.J"J",LJII I t

_4__ ~~~.d.~_rin~_:g_.:y:....:e_=a.:..:r._l.----f_----lrj'.J'D.In- . .... _ l/~lrl-- .._.~_._..__.._._. _
5 Onhand at close of .

____ ... ye81:',, I -+- .J,.)J.H,Jt .. .-,,"'J."'.""

- --
~

ITEII:.

B
, '.,..

(.).. " .,.

DJIJP
OIL

(OALS.)

CO

MONTH.
,,, ..

COAL OJ.S.

(e) ,,'

lUXED OAS.

(d)(a)

WJ.TU OAS.

(1))

8 January, NS~-'--7~.V.'4J1.. _~ . ._. ._' _, ~ __ ~ .
---9--' February! . ;'3,3)'11/.]6,1 .. ._ ..__ ... _
.-=io .. Mareh,_____ _ ZJ.ltll.1!'1'1./1'1- . . . .- .. . __ ... .. ,_" . __

11 .April, _. __ , . 113 ~'f ,,~.s~"B ._. ... _ ~ --..-._ ..
,_.12 May, ~ J,~S! IS1, ", '..'~.~_.. __".__~_.__. _.'w'. _~ ,. ~ •

13" __June, -~~__ JLpJ J,'.3AI.4'~.
14 J~ly'•. _~_._ __~ 1,/-,-1.)1"'#1- ..... __ .. _.__.. , ...
15... ' August.. __ ._ . .. .... _ .lff"./f7fH .. ,_

_)6. _September, __.._ _ __. ..__ . . .lJ.13 It.s 7?-8
17 .. October, ... _ .... _._. ..Uff/.'1S,sof7 _... ___. __ .__ _... _. __

..18 November,.~ .._.. ;l;z..r/,l.s-:I.P? ._
19 December. :Zs.t7.(,.V1S-,

_.- -- '--' --F -.'~.'-~- _.-

20.. Too:,ALS, ~J.!~.I~-=-'..'!""'j~..~!"'-.~~..J'.~-J~I~-,..'"==================11
Maximum Output in 24 HOUr8,.-f4,f-Ill- ..I.Y:f. Date,.]-d.: ..!./.,.lf.:J.o
Minimum Output 'In . 24 Hours ....f.Q-i.2./..M DateH.~J? ...I$?.:Jo

TERHJRI OF LINE.

TRANSMISSION LINE.

21....
22
23- ..24
25
26
27
28
29

.. 30

(a)

.. .:
DUM·

ETERor lUTE·
PIPE .. RIAL •

(lncltu).

(.) (d)

POINT OF BEGINNING.
:,;0 iI - ...-:~

POINT OF ENDING.

(b)

/'1.3iJ

·mOH.
.' EST

WOlUt·
ING.. PRES ..

SORE.
(Lbo. PO'
8q, ....).

(0)

TOTAL CHANOES
LENOTH DURING YEA"
OFPll'E. 1----;--.-
(Feet)

AT BEGlK- ADDI. WITH.
NINO OF TIONa. DIUW.
YEAB.. AU!.

Cl)

TOTAL
LENGTH
OF PIPE

(Feet)
AT OLOS!:
OF YEAR.

...... --- .. - . - _ .._._-----
(I)

_..--- ·-·_·_----,-·_·1---------_ ..------- ".--.~_. --....

__" .__. .. • TOT.u.s._.I.:... __ ~
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RESIDUALS. /'?31 3S .

OTHER RESIDUALS •.... "
-, . ' ',.

AlIll0Kl·OOR COAL WATER AOAL DRIP
(TONS). OAS TAB GAll TAB LIQUOR OIL

"
. (GAL8.). (0AL8.). (OALS.) • (CJ.u.s.)

(b) (e)
,.

(d) (0) (l)-

CARBON
(LBS.) WATEB

0.L8.

(ll

OOAL
OAB.

(h)

:!TEll.

(a)

--_.-_ ..-- --~-

·lI===F=======F==:::=.:,?::,,,=,,=,,,=,,,,=,,:,::~M~~/lI,,,"=-~-=,oui~I===t========O==='='===-·======='11
OUBIO FEET OF OA.!! _ DUlIlNG YEAB..

JlEllAllJ[S.HONTR.
WATER GAS.

(e)

OOAL OAS.

(h)

llIlXl!D GAS.

(d) (e)(e)

1-+-~:~~, -- _~,P/OJ'/_I,vl --.---.--------~._--- -~--------...------_._- ---
:...-._-1.;. 1 J'.",,,,,,/;~.j',,/ _-._--- --------- ---..--.--.-------------

10__~a~~~___ . ",,,..,,,,,.j'_,,j'I'F .__ _ ' __' .. __ __ __ _ ___ . ... ._._.•
_~~ __Apri!, "':-';/N/';/,,,.,? __. __._ .. ._. .. __. .__._•.._.
_.12_ ... May, . ._~;/I-'.'!:",,.y . _.__..__' __ ....._ . .._.

13 .June, . ._._. _.1'.1''#/,1///.1 __. __ _ ...
14 Jull, -///,.',,;/ ....7 __. ..... ______._
16 __~!-lgus:t. _ _.~._ .._ ._//In/#',,,/ ___" _.. __. __ .....__
16 __.Septembe.r, .... __ -:,"''''''''''''''''''1' ... __ ._

.• 1.7. _. October, _-,,'.h'/ ,/',/P _ ," "___'. ., _
18 _~ove~~,__ _ ,; "I.'~." II#' __ ... __ ___ . ..... _.. __ ..
19 __D_eee~~r, .I'~.1#'ynf .. __ .. __ ._•._ .

20 TOTALS,· ,..~,.!/'...?.J/:;;".,:;,I~===================II
Maximum Output in 24. Hours, ...I-'t..I,.?L.~.. Datet,5?.nt.!..elJ'''.t
Minimum Output in 24 HourB....~~ ..ltZ&.. Datr~ ..j":..../..!.!

TRANSMISSION LINE.
-.- . TERHIKI or UNE. mOH- TOTAL CHANOES

.. ,; ~.;.,:) .. If .. " . , .. EST LENOTH DURINO YEAB.. TOTAL
d DUM:· WORK· . OF PIPE· LENOTH
lI; (' ETEROF lfATE- ING (Foot) OF PIPE

~
.0' ..J ~ PIPE , lIlAL. PJlEll· ..\T BEOIN. ADDI- WITH. (Feet)

POINT OF BEOINNING. POINT OF ENDING. (1",,'-). BURE, NINO OF TIONS. DRAW· AT CLOSE
..:l (Lbo. Per YEAR. ALS. OF YEAR.

(a) (b) (0)
Sq.Ia.).

Cd) ee) (f) (r) (h) (J)

=:_ ~~-'f,'~_...:;.-~-.--I--------+------l--.- ------..- --------....-----....

24
25':26 ---.-- ·----~· ..·-----I-----'-----------··- -_..--- ----'- -----

_ ..
27-is' -----··-·--------I--...,....------·-~--- -------

._-···-----·------1------- -~-_.-- - ..-..-.-.-29
_3()_ ~.----- _f_-----=-TC!!',~.-+-:....---II------ _ . ~__.._.

-----1----------1----- ---.-_.,-
-_·_-·----1--------- ..1----1---- -_.

.---..·_------1---------1----- --_.....--

849900445
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l
I,
I
I

RESIDUALS. /9.32... 3S

1

(&)

OOD.
(TONS).

COAL
OAS TAli.
(0A.L8.).

(el

WATER
01..8 TAlI
COA.LS.).

(d) (e)

oo.n,
GAS.

(II) (I)

JTD.

(b)

OTHER llESlDlJALS.
.uulONt·

AOAL ,DRIP
LlQOOa OIL

,(c.u.9:). (O.w!.)

(e) (I)

WATEIl' ,
O.l.S,

I' IOn hand at begin. . '. '. f ro4J• ."..1. ••• ,. .. _~...n..g_~.y~~~._._-----f-.----- Ls .:t-! ..,te~8~ ~ __ _ -!.~.:S.77 ..,-------=-, 1- _
-- Ai ,., .. ·lj.~ • ,., u.sl"

2 Made during year. • ~ ,'''' ~ r.3 Isl "g:31..J;z..

• o~:;,a:".w", _H457S. - ~E'P'-"J0-_4~Q.Q.~,1
6 Rec'ts from sales. • 7'"' 4, "" d_~!1.7.n27.[. ~.f.g.D-'i~ ~ ....:a~7Q. ~---II

7 Aver. selling price. 4,541:._-. . ,_ ~'¢ ~.fEj ====6===11
~ : :~~~;;:~ '-'f~ b~'" .~.. r_ MONTHLY RECORD OF STATION OUTPUT.

¥"""r&.A!: 411 r...", .

11:==F=======r=======:=::=:=:===~"~~4.~l.JoI,~,"~"~'~~Jd-~·,f~~{!$:b==='f=~===================11OUBlO FEET OF GAS __ DUJInIG YEAR.

-. MONTH.
:J .::;; :~~::.~'.....;

•.••, ' (I)
' ..... ,"

.. BEKAllU.

.' ...~I

_;W ATEll OAS•

(0) .(05) ,

.;; ....

8.
9

10
11

. 12
13
U
15
16

"17
18
19

'JuIL" - .. ,
,~August,"
-':September,
:·"Octo~r.-·-:
-, November,

December,',

•;,;,<lOAL .GAS. , :
, (II) ; ..

,

)llJ[ED GAS.

.."- .

;-'
-.r·

20 TOTALS,_,

, .'."". ,'-

(Maximum "Output in 24 .Ho';,n,:.~.:J...§:.~.lJ..lJ.Date •..t1.~.(f,.J.5...L1.31..

-,':Mininih~'Output in 24 H~urs...!l.7,:I;$_.j.J:i. Date ..:$.i.e.z:_.~._!.~.3l.-.
'-. .... ~::'-~:~-.. "-~.: ~

'~-.~'~;~..~:

:

, '

.', ,',' 'TERMINI OF'LlNE.

TRANSM'ISSION -LINE.

POINT or BEOIll':NIlIG.

(0) (II)

POlN"I' OF ENDING.

mGH· TOTAL CHANGEll... ' EST LEli'OTH DUJUNOl'U1l. ' TOTALDUM· WORK·· OF PIPE - LENOTH£TER OF MAT£. ING (rnt) OF PIPEPIPE RIAL. PRES- AT BEOlN· JJlDl- WITB- (FHI) ~(I""b•• ). SURE. , !illlO OF nONS. DIlA.W. AT OLOSE
(L .... P •• YEAR. ALS. OF TEAR.

Ce)
Sq. I,,").

(r)(d) Ce) (I) (II) (I)

I------ -_.:--- ----_.
21

~~,~~-L/5'-,------_I_-_,~:----------- - f~·=-=------------'----------26- -------- ..--...:... ------ ---- '---- ---- -----I---l-----II----'--II
27-----· '- ------- --------.-----------------------.------ 11

2~- -,-- ---------.:----- --" "--
29 " ----- ----~ .---- ------. ,----. -,-,-- -----11
- --' --- --------=----1-----!----4----+----!----+---4----11
..J!O ._. TOT~t-I-----I_--- . ..,.... _
'==============:..!:::====:!'=::::::k:=!:====::!:=====d:==~

.4~A
~849900446
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, ..
35" ~o'~

•• -,-', 0-

DIUP
OIL

(GALlI.)

.' (f)

$UL;o/fVIf........ 1-------..----1\
(LBS.)

0TUE1l BUDlU.u.s.

(e)

WA'l'EIl'
cas.
(\)

. ~.
'. ; f

TOT~·'...,l-",-- __ .--ji _

CHANGES
DUJlIllO YE.lL •

(;) {en
POINT OF ENDING.

101ATE·
RIAL.

HlOH· :
EST

WOR.B:·
INQ

PRES·
SURL

(Lbo. Per
Sq. IIl.).

(0)

TOTALLENGTHOFPlPE. I -.-__ ~
( .... t)

AT BEOI!!·
l'lNQ 0..
YEAB.

(f)

TOTALLENGTH
OJ' PJPE
(f ..t)

AT CLOS&
OF YEAR.

(\)
-, "','.

: .!}' <: . II>
POINT OF BEOlNNUIO. .'

,
t

, I

(b) (cJ (d)_- (a) _. 0- ;10 • .,.;" ..... ,- •• -

! -I:..--· A'-.:....· -----,":"+( ..,.....---:---,--_. _.- .... _-_ .. ---
...__ -:<U..v~~~':...-.~ .__ . --- .....--.-

-:.-,.--:+----·----1-- .._··__·.._.- .......__..
- .__._----"--1-- .....;....---_.---- -. -_...--.--..-",..---

ADM· WITH·
Tlon. DR.A.W.

ALl!.

er) ell)

1.26- ~~:~~===--_._._---1---_--..:.----_. ·----1- ..._-. ..._--'
rr'
~:-.I-----------t---------I-----I--.-.-.-. ----. ~-.~~-=~=.-._=~=.~ .

J!#~__ ._----'::...-:......:...:......:...--::..._+- -.....:.:..I----4-~-~.-~-I----I---l-·--l-----11
' .... --
:. ~~. ..__ .--._.-----. -_. ---- ._-'- l.k

.. _-- .._ .... - .._-_ .....

I', •

849900447
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. RES~DUALS. 113y
OTHER RESIDUALS.

849900448
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i.

!~ .•
! •.
i,
I·:.•1

I
I

......~ RESIDUALS. /P3S-

.J-fo ...__ ._. _

OTEER llE8IDul.L8.

DltIPOIL
(01.L8.)

.' (I)

WATft
Q.A.8 TJJl
(O.iLB.).

(d)

COAL
GAS TAB
(G.A.LB.).

(e)

ClOD:. •
(TalCB). "

WJ.TD··
<WI.

(I)

.lTEK. • t .r"·
.

(a) (b) j..• :

1 On hOd at begin- '
_. ~~g~!..~~ -=!..2..J_~.3 ._~:L;I,.Q_8':Lo •.7..:'0./.471:/ -,-oS7 810 .. 1./..,.700 -

Mad din" S'" ., 1.31$ Oog__~ .__ ~.. ~r-.!~~ar. ~(.9 ..:lS' __'-J_~$.,JSI i08'8].3!t. 4"'I.'17t . 7'J-7J'"/ §'3 ..3';~._j.9.2.10 .• -- -

3 Ulled during .year. . 1 g :l..f1S _. ~ _'- I _.'....' ..:....... J.'7:J-.!.o I. .. _: =~::~~~tgcl~::~-'-!-(.-,-;~~~,~SUJ). J3.f47J!<h _4.i~~~1-f ~~~~-;:·~s;,-Sf..J:3'h __.___ ?-l --..
___ ._ year •. __ .. .. ~_8_o'if. _::.. J'l.b.Qs1_-'-1sCfs-l .37S15,l (.:1. S-{,I t, .-.. ••.. Jg 1- .-

6 _R~~~!..r~~_~~~8~_'~'!'I,5'..?:1'!J1 .(92. ,'1"f3,II. ~<'5o."'J.'!"'.1.5"'O'71$~4,"''''-'O ~3{"S"J0J/ :Q_'_8:'·2·~5-0_JI.. - .---
7 ~~r.sellingp.riee, II..U 4..7i! J./.~. .!.I:!:.~ ~ _. '?;f..,,- .... '.~D¢_ I ....

'*" ?IJ~CHIISC~ MONTHLY RECORD OF STATION OUTPUT.
.. I !,rL !"'r~rJ>_=T_o_~!'1-4/"-_~_-.:-.==.=~=====.,=..--"",=,==-"",=~",,=====_~~l~_-.-._

OUBIO FEET OF GAS M*BK DUIWi'G YEAR.
" " \.

COAL OAS. WATER GAS.
MONTIJ.

lIUED GAS.
(.)

REMABltS.

(e) (d)(b)(~)

._.8 ....ranu~~_~ ,_'-'_._'_"_'_' .._. __ r< __ ,. ~:315.o'17.o4t ~

._ 9.: Fe~~~ry. . ..__ . ......_. 1-.1.1-&./.5"'1(.. of 7";
10_ .... March •. •. _ .. . . .1--1(.1. 037.4':U
11 .. April,. . . .. __ .. '!--:0'l(,.0l-(.1.77'1

. .12 .. May, , . .. 1-;../.</'/.o1.J ,J 57.... _... _
._l~... June, . .._. . . 1."!./?.1'J/.31Jf
__1~. JulI" .__.. __~. ~___ _ ... .~_.~ 1.4t:j../..''),33'17 _
..16 August,_ •.•.. _. _._.:..- ._., . .l,7'10,..;.1--f.0$"'/
16 .. September. __ . ._ :Y_o<Jf,~'J:s.I/J _

___I,! Odober,,_~ __.~~_" .__ .__.._ ."J.4.5:.5"0.'/'l-'-1. ....
18 _.No~,e~b.!~.__ . . . ..__ ~ __ .. _~ .J:..~.7S:4?J'\-."fs4 . _

19 .• .nece~~~.!":'-,-~ WI'\.-:1.-1-18?-'l. ..

20 TOTALS, '.. ' 'J-S1/])' 031 "'_"iff.

Maximum Output in 24 Hours •...I.J.rQ~Q_t.1· Da.~,.F··1:d.·'·i;s
Minimum Output in 24 Hours ...:J.f...f..f.1.tt· Da.te..~ ..'l::fU.1~S"

TRANSMISSION LINE.

.- .

CHANGES
DURIN 0 Ylt.A.1l. ;

., .... " TERKINl 'OF 'LlNL ' . BlOH· TOTAL
EST LENGTH

WORl[· OF PIPE. 1-__ ...__ -1
IKG . (P•• t)

PRI!S· AT BEOIN·
SURE. NnfO OF

(LIla. Per YEAR.
Sq.] ...).

(e) (0

TOTAL
LENGTH
OF PIPE

(Feet)
AT OLOSE
OF n:.uL

(I)

.,
·DIAIl·

ETEROP
, PIPE

(I""b •• ).
ADDI· WJTR·
TlONS. DBAW·

ALS.

(..) (b)

1/ATE-
RIAL.fi1

POINT Of' BE(lINNllIO.
"" .:'

POINT OF ENDING.

(b)(.) (e) (d)

21=:'.·:·~"~-ff- L/s::~=~.~~~':..
-24' ._..... ------- ._-- ---- ...- .-_.,,-..._._-._.- -----.

26"'26 - - ._ .• _ -_ .• --.. __ _ ..

'-21 ..- .. '---'---"-"'-_.'-'-" -.-- ----- ..- - - .. -_ -
-28~'---~

29 -~_._-------,.-.I------_._----
...__.-- -I---+----I---+------I---!---+----II._~9_._, . TOTALS, _

.,'"
~"f , •

'.. :,.~:~';:)'{j:--- ..'~ : ."
849900449

' .
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.
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j('.,'}.,' 5:!l~' "

r"'~ ,
.'
L~ :......

~~
-'.: RESIDUALS. /9".,j~ 39- . .. , , . , ,"

:-.? '. J(J(Jtr'P, ~~
:

"

., ~~,." OTHER B&8IDtr.u.s.
1.- ~ SU.l.A<'v~

~. ~·!;"::-,,.\~·;.:·lTEM.. '~", 000:. COAL WAnJt -MloIoI. DRIP 6*ftBett-

J- "r-I>~ (TONS). GAS T.lJl . OASTAB tJ~f2~ OIL (LBS.) OOu. W"-TD
(OALS.). (G.u..8.). (GAUl.) O.l8. oa.

~, .~:.-:~. "./ ::'. -. ", '0' (~'tf) ~(~i .:':. (a) .. (b) , ; (e) (d) (ll (II) (I)..
.. ~.I i , On hand at begin-

~o,#
i . I .

I
. !.. . ning of ,.ear ; ... 0C',1~.",,~ 1.. ,,/ ~~:rt/ .",r.;.,: . , .~£.~ "'''-4 -f~ Made during year, :,-:-1 ~.~ i I ".. ~".. p ... 1# ..l,~ OCD

~J'-" ~Q~
2 1~A'" •.1..... ' q:"f9-1 ...",-r d...." ............ -
3 U.'ed during iVear, ..~~ X":Jj

I I I
. , ,

! ~,-r .....1-, - - - -
~. Sold during year, .i I ,

;/ .. ,..: :}44 ?L.. "74,J, ...L? ..",.,. .:1":-'" "., ....~

15' On hand at elQlH! of
, .,

~:"//. I
'..f/,.. year, ".; ,.<" d- o.J~ I.h, tAi- /a~ - //n

.~& , .
~ # I

";401:'// " ~ ??~.+,r ~42/W~ Rec'ts from $Illes, . -'.7fl ""LM~'1....t/...."t;~ ",. /4f4IY-t',/4

- ~~ :7 Aver. selling price, ' t·r' .i1.J1,'- -'/..(7,t. /./t <t 7·(J'1- 1..,,'1 J
,

9·~'"f~::nt ,:r-H! R- ..,y,<"0:' i I MONTHLY RECORD OF STATION OUTPUT.
'~

•l.f ~ " """"?~,//zJ'1.... ~
.o.A</"f.r~Q rD .......,./....J,"1 .t It:. ,:~~f: CUBIO FEET OF llAS.-= DURnlll YEAR. C""S-/!f.~" ::. .•. ~.

MONTH•. . PURCH,,"SED. BEllA.UB.
,

i§· ~ COAX. !lAB.: WATEll GA.s. MIXED GAS..- ,
(a) (b) (el (d) Ie) Ul.~'H . .

., jo 8 .,1 •• ! I ~J') -7.<'" •
~! January, ...- 9'/1<.:

.1J 9. .February, Jd'M L~ .. r...d" ra~'u//.l-::r<-
~lO • March, ... ~~fJ!l "7A~"'// ..,..,;: 17:> /""::<
~ii, A~l,' :." j ,L_I'L ...d!?£~ j, ;nL 1'4.<

- ':12 May. ~ .l-r~ .5'7L:." ..", .,...,} ,/I~A JUJi'
.. 18 June • ,:ad /.:7.< 4L< £.<::1 0 ..';.,."1" ....
,~4 July~ /~".n: ...k",'.MW ~~<:t.""/Q ..

~5 August, /.,.,1· ..ut" .,,, L·)....£...r ~n
;.t6 Septemb~r. ••; ... .b< ~.'JP A<-' "IJ~ ~'2" .,..7
'iU7 October, .:3 /.,.~ ?Q..-:'l'.trr 'PA;;' 7/~ t74.lJ." ~(18 November, 2.:T.:7 "'}'t.,.n 4..., I ?fb /.lln L:u'- '" ¥19 December, .;l .-i"i ''1 7A~ L..o 1".(';2;;' Q:,I.~ "7.:rJ
~;20;. TOTALS,' "

::tf'"X]? .........."~, II"1'#9./~ ;/;.,1r. ." .. ~
t )...-:

,
Hours, ..l.l?7.I:fPL'l Date~A?..J,.~t:t;:..

Maximum Output 'in 24
~ .._~ •.

24 .Hours,. ....1;?J.zL~.~.: L Minimum. Output in Date,7JtjJi.Lf,3/
:" f~ ~

. ~ .~ .. ",. . TRANSMISSION LINE .t· •~.~1' • .

~;-- I .' .'
1'ERKINI OF ..LIKE. .' mOHo TOTAL CHANGES

EST LENGTH DURlNG YUB. TOTAL1,"0 DIAM· WORI[. OF PIPE LENGTH:;~ £TER OF loUTE· INO (F ... t) OF PIp!
PIP.! RIAL. PRES· . AT BECD/· ADDI. WITH- (Feet)11:. POINT OF,BECINNING. POINT OF ENDING. (1"" .... ). SORE. Nll'IOOF TlONS.

I '. .:l DRAW· AT OLOSE.
(Lbo. Per YEAR. .u.s. OF YEAR.r~n (a) (b) (el
SOl.In.).

(d) (e) (f) (..) Cb) (I)

... i ,
~;4';~ U...!/A/ /?,j/.-k~ ~ . '/'/.4,,/ LJ " _if ... " .N. .......~
...~l~..''~~1 . 22
. ~\'! ~\23 dl t:lA Lf/ ~ r>1./~ ../..i... ---..--I A.
" fj',{' 124 I /" () V V'- v

. ~.~rJI25 V

.J .. 26 ..

1, ....~~ ~ ~ .
~.r,iR~J ' .'-~K1·~r':l~ ~I .'i*.b:. . 0 TO'I'ALS,lie.. ' ...".l ·t, -' ..
fW·"-;;to..' ,
":' ...e: ." .-~,..,~ .~.-~;.. , ~... 849900450
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849900451
39RESIDUALS.

,

SVi.'-"fAr£ ~
A"'1"'1_'"

~
fte.IrIo DlUP

~ OlL
~). (GALS.)
(~Per') (fl

'9';"1 L",>i' <"./ /Qd

OTHElt RESIDUALS.

~·t.. '/'.". :.,

WATER
GAS T.l1I
(GALS.).

(d)

COAL
GAS TAR
(GAL8.).

(~)

'\VATEll
tU8.

(I)

con.
(TOI'S).:. ITEM:.

(I)

On hand at begin·
ning of fear,

1 - ""0
/ 0 '/"1...: JIr-L. ... ......(,...

: - .,...,_c ..
/od ....'.fr>... -

Made during year,

Used during ¥ear,:I

.. Sold during fear,

On hand at close of
year,

: i 1c.Jo..,· "SO""(~ J"g910L

Rec'ts from sales, lit .. n to_. IlL. ~...1.0 '5

1(.

6

~4;UCit4D TO "'",,;N,s

OUBro FEET OF GAS JM.DIi DUllING YEAR.. GAS
,PURCHASED. BEllA-US.0:z; MONTH.

iii
l!
..:I (I)

8 January,
9 February,

10 March,
11 April, .
12 May,

. 13 June,
14 JulYJ
16 August,

. 16 September,
: 17 October,

18 November,
19 December,
20 TOTALS,

Maximum

.:
MIXED GAS.

(d)

WATE. GAS.

(e)
COAL GAR..

(b)
.. enIe)

"J-I'O 330 ,":l~ ""0'1.-q~3d.t;
~.t::J1,.- - ?,...,v ... --
/9."""" 0:;1- ~SI' <: '- J:;"-L "'_i.' SS 5

,..,.19 SI' "1.--"-,, c.<lI""I.-,·dRd.
1?l,R /.5"$091/ " ...<7(.30{..)J

...o'~ odd.,,,;, .. "?n..,./Jq·/oo"':l

....,q£ "0,.,'';,.." 9ot::lq.~'.L/9

... 1.-/" ft -"'''''' ??1i' o"a..sJs;
~'1bo973/~ t/"o,3So3IS'l.

~ t
'f'

; .. ".,
'.

r':

n..s,,,;,.,9:bS 'H l.. r!69...1'9 6S! I
Output in 24 Hours ...1.s{.:K.Q.IU~1 Date,_~.,.!..J~.!.9'~?

Minimum Output in "24 HOUl8,o __~.~29..t.1 Dat~ •.i.QrJ 'I.}?
TRANSMISSION LINE.

i

~.
.}< -

;

:. "0:, .. ~~=t ~::s
:4.

HIGH- TOTAL CHANGES
EST LENGTH DUIIOIG YEAll. TOTAL

DIAIl. WORB: .. OF PIPE LElIGTH
ETEROF lUTE .. IlIG (Feet) OF PIPE

PIPE RIAL. PRES· AT BEGIN· ADD!. WITH· (Fe.t)
(In.bee). SURE. lUNO OF TIONS. DRAW· AT OLOSE

(Lbo. Pe. YEAR.. ALS. OF YEAR.

(e)
Sq.lD.).

(d) (.) (I) (Ir) (h) (I)

TERMINI OF LINE.

POlNT OF EliDING.POINT OF BF.GINNING.

(b)(I)

..21
'22
.23 "

.25
)- ,L·:y::·2:.:..6+- +- --1__ -+__ +----f----+---+--+----11:',i:\' ,r

ht3I~::~.::.:4---------+----.---,-------JI----+---+---+---+---+-----l-------l1
';,{Zl 29
. ~,~ , 30 ?JrOf}.?t'if.

-r~~j.A.'" ~:;~.liJ:::
...~.~:I.~.'"" ."-

TOTALS,
I

~.. _ r' .
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POBLIC SERVICE !L3nTRIC ..ANDiGAS COMPANY. '.'.", "

..I ..•..•.• • ••• '~ •. ,eao.-.RESIDUAL·lI'J'OCJ:·.ACC0UHT8 _ •••••. , _._ _._ .•. ~ -.------ - _ ••• _ ' .--~

~!!!.>"!~:?U4·'I..I~"':':':::':':'~...:'':'':_.o~ ..:.~.:·:::':.~:.:.,,.': ';-'-
1. II8port below 10M Wo"",Uon .pntt1.d.
2. QI,lanUt1 ... "tered In t.hb bbl. Mould be oomparable to the cIoUA1".ar."I\U1t.,.nt.eredoD th. -- 11_.' .:

,'3. 'fIw .•4D11ar ~\. '.ntered ,0J)pgel t.e )lee1cl.u.h .Prodnoe4 dCI'.l'ro4uot.1on Ezpen•• )·. MOuld. .agree "1t.h .the,; to\al.
, o"41t.ed.to Focl.UoUon .xpeU" JI.OOClunt..1~30'·, n't'be~~t1t.1 ••• entered.on .t.bAtae11n.. , aboul4 t\6rtl0 lI'ttll.. tIl.e t.ot:p.l.·ot the

e.JDQII\.~,'thowa 1D Iohe4ul.;'"eeo.t ..~r-.~.!~~J.I~I~:;":"'~h-:t( e9. ..~': m ~;~.·.;.t"~l: ~.,.!...!)!'!.'~ •. 1'. ,.,,-.;, .,iJU~W-"':,~; ~."";;'~'.' .;:~.,:: ... ...:~::.'-:_:. ':'. ;1
•• Jl.eddu&l., uM4 11\ prO"duot1on ahoul4 1nolucle ...aunt.. char6~d 4~ct1J' to pro4l.lot.lon .xpene. aaoounte;&114 AllGUn'" '.

,; dlaJ'p4 t.o "'l,.toolt~ ..aoOW1\ n.,tj~~.:~.(,"~,,: ~\I ".IJ~.·t"'!':f, !)"'"\·l.t-:.rir .. _~•... (. "' -1- '"'I.. '. ':.'~ .• :.: ~ ."",' ~: •.. -~., I. .•"'~:-.f~·,·" ..

. - ~

._ .._. _. ._-r,-t ..-..----.:.-....~~~-~._---..._~-...j----- ....--------....~--......---_. ..- .....-.
,COD An) COD JlItJ::ID I .

0. 1wl4tirat. a~ 7.ez I
• 'l"O«uoed- (Cr.- Ja:'o4uouon--.zpena.) '-1

IIt.ook expeD.e 1
A4JuataeD~a--~bl~. j

A4,lu.taeDte--Cr.41t., I
... -, · •• t.'oob ..~'bn .. ;e--pl"OdUGe4--·j
,. Cltb )lUl"Oh .. ed __ .. ". _... _, _. __ .l

C u bra 'clIa d (All Brene purcLa$ed 1s tor !loller FUel)
o u. ~ ••. (IInO 1s accounted Cor 1n ScilllClule 23"> l
. __ 'rot.al. to .000_1. ..t'Ol' ---- .. -_.-l .

Oob.:iIoJ.4·_ ...~-·--t-·-.· - -.----,..--..-.--.-~
, (Illtercl1l11lged within comPllU1. Includes )

Cob me. lI#d (GeDarator COILea.cCOIIQtuQtor In SCneA"le )
C

yy 2~
ab u.. d 11\ p. protluotlon I

Cob 'bnu. u••d 11\ p. prod:Uouon ;
Ot.h.1' cob un4 b1' OOIllJlA'l7 I
Oth.r oob bre~&. u.. d. lv oOIllP'U\J )'.
'ratal. 4h~.ed,ot··-·----·-··-.-·- .-,

_OD hand .end ..of:7.aI' ---- .. -,---.- .... i
! I

-·-·----con'rAR·-·-·-:---··-~---··· ~
~~J{ • .;;~;.~ )

On hand firet. of 7.ar··-,~-- ,
.. l'l"04uce4 (CI'. prod:Uotlon u::penu) :-,' ., I :",-.0"" ,.... lIt.o4lk'ezpen.. .--'-'-, .... ;

.4,lu.""nt.e--D.blt.a

... ·u.t.menh-Cr.41h '.... I
. .~. I

___ .- 'fot.l- t.o 'aocount.·.tor--- -_.--,;
:i;ai: Ml14 ; IJ,:.::-:.O~J. ;.. . _.._ _ __ ._ .. . ._1

'."aI" u.. d 1n sa- proaucilon I
! ,
• I

-. ~ ... _'fotal 4hpoe~~, ~----_.----- ... - ... l
',:On'han4 .~4 ot·7-.ar-".:..i<.J.._: ._ i
~..r.._ ..,.. ..~...;;,'!.l(l..:iL- ..--.: _.,,_ ~

WJ.n:R !as .UR •1Ul6tllU.l ... u'l I
.,,011...hMd t11'.tot~7.;a~~;;; -~- - I
., l'ro4uoe4 rez..pl'04uotlon' expenae) I
-;;,:._ WijlMM :rar\PIlrcliUed: I

.~u.tmente--»eblt. !'

.dJu.tm.n t.. -OI'041 to ,
i I- I !

.... - 'fotal.to l·ooount -~ol'--' -----1'
::'5014; I ~~"s,~.c8.,~

·<;.__ ~~iniU·IOtlt.r Tar Us.d by CDlIl,PiIIl)'
.. On' hand .t. ... n4.of·7.ar·.·- •• -,_ ......:.-1

t):,....,__ . ._ .._L.~·~~~§,~.~::.~.__j
•• , .DJ\I.P••<t~I:,J\ElIDlUAJ. 1 !

Oilhalt4 f'U-.t. cot 7-"--- ...- !
'. Pl'Ctluoe4('ez..i~Cl1;1011. U2011.. 1 !
.~.",';'JftIMPP Re'e'tilvecf'tio.' Holden ~-Cr. ?51 Operation or Holder FacllHles

.4Juptaent. .. -Ii.blte i

.dJuetaente--Cre41t.. !
!

i I
;':';'- ·:.::"ot.l· to i.ooo~t..~~~---~-·--l
~ 1lo14~.__•__._-+.~:..:2~~.1.L·_ ...__ ._.1
';',... amVU',",",.;nMi Oih.r Drip au Uae4 by

On h.an.4 .n4 at 7e.,. I<._-- .......-.~--~..r·:.....-.-.-=---~==~~'~~
f j

.'

•-L~ ..~ ...h,:."~Il.."_.:"l""':-"'~""''i''W•.'.:s="'"~''''''~-s;."~~~--c~JIt .. :..~a.;.o,:~~;.,,...-.~_ .. ; --."' -- ...: .0. _'$U",~.-.'::" t(II.'_!':'''':: , t-Q:.,.t?:":;1':!'~ • (.1 _,•.• r

: .:

~··i;··r
: .,
_.I,

-' ., I:.. .:
i ..... 1)-
:.~._.~-
: I;
, 10'

- 11.
: 12-

I

I 11:
I":
1II,

, I"
_ ; IT.;I.

; 29:

.- ~ Itl

; -!..~
1··11:sa,1-:

-. C a ~
11,

:u;.
.,i

. : ..;
: II;

: ,.:
; tT;

.. ··i4. I

~10
,

.. j
u ,
u~
Al
"..t.1•M!.
IIi

~.1·

eo.veF.riF ,ll,CC:OUNTANT'S
DF:'/: ·i.:=NT

CO]\·r-,-~- ., ~'T]]R

Net Tons ... ;p •.

:';':'-" '64 '240 ':- 381.555 99
252,580'

:. .' ,.~:. '.~..~
...,;:., ;606~'212 98
. ,,;:,;;, "':'1','149 '50
.., '. ~ J .-:::-... ! .J ...... ~

252.580 ··'·Lo07.362 48',

. ".- ..,....~.:-.... ~,~;

31R . BZU ., YHB

' ...

97.824 '.• ~I; -697,723 92
105,89S" 688,811 44
40,796" ~ """"235,947 OS

... '8'036·" ".'.i.;'.' 28126 41
•• ~;> •• : ... 1""::;:;.:' •. ;' " " ,,' :

c 14 261 c .. "49.91:3 09

50,005' .•. ,- 288,396 53

Gallona '
507 16()"" .:i::":..:::' ::j~-5~358 00.

:3 • 194: 989 '( ...:;~1 ~-r94' 225 28
• _. .. .... ~ '. '.. .. :.;. ;'),,:0:," __'•• ';-0 .

3.702.149 219.583 28
3,278,149 :194,1~ 28

.. c: .• , '" ....,. '

424'000'

Gallona ~.;:...." !
4,409'':100_ :·;·':-t· ......_l32,273

18.355,764" ,'" i. 828,036
"'Z.0'}9.810"· .,':1 -114,820

, ~t; ';'~'-.,. .. :

oc
2~
e9

.' ·;.1 ..•• ·.:·

.- . ;;', . ..:. ....... '~,.

24.844,680 1,075,1:30 14
21,251,266~' ,. t.: ,.' 964,266 3~

20 074 '3 66~ 51:
3.573.MO '.,: "107 .000 2C

. . .... - ....
Gallons ! .-

··44;9.Ur-::. :1'~:_>':"'3,146 3e
93,388': .~-:.;;;;:;:"9,136 4~

,. "", 2,450"" ."::~.., .... "'122 5(
•..,.....~.p••~ .: .: .... .- ~~

'-,; " ,"':.' .'\',': ... r;,. '. .'

'~ . .'0:,: :
.

140 786 12.405 3:
107,354. 9.~727 7~

1 400 115 OC
~o nOlto'" o ., ..... ..,

'- .... , ..

849900452 ~
J
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.... ,.._ ....... --. ..._.. -."':': .....

", .. ,'i -o.i.L.oUa ... ,.,.... I. -_ ....~---
~_,_:,.t~~~. OOD ,B]). COD 8IlRD 1
,cOll~~ fire" ~f'~:r~as-.s(r;; .

..• ' .•Pl'04I.lae4 [OJ'. pro.moUon e:qlll ae.l. ::.:.s:::~b1t. ._._. 1
• : ;,AGJ..... n"..-~41 ..·,t~d~: !
,.. ...~..-'.It..GOb' AD!·1n'eh·"p1'04uo.4'" ._.;

, .; Cab :P&J'Oha .. .i i
, • ','Cab bft .... · )ilirClwli.4·;.rF'-·----·!
";"1',' ···:'·-~.;··.!oi.l to.o·~Il:Il\i:;·-_·--..--I·,

• ., 't..- I -. ' I

11 :,Oob.,.14 I P·.·'I; (''',r I. .. _ . .:J.~, J~I_

IS •..eob. :!'"u:•• ole! ;:.,' \' , Q.l. !
II ... Cob 11.. 4 111 iu pro4llot.10n :

.It 'Cab' 1Inu:. 11.. 4' In' isA- PJ'Och!.0t10a j
ill: r. Other oak. 11•• '4 btr::oo.~ i
1>.•: ~.:oUiU'-.'Oob bI'e,,-;.'-ii;~4:1l1~a~1
' lt~· : '!oial: .u,pO.e4:ot'.;~·l-:::'-·----~ ..·
to, I' -'........ ,~.-.rJ. W!"11: ,.OB.1IIul4.en4otr·7.eJO __ -:- ···_·1

e:lcIJ.f.;i") 1\ IOL .. ,llAFHTlULDfE ~·a·r-";"-';'-: I
; ·0:iii.'.~ . 'V 1.."i\)_

. Oa.~4 r1l'." ~f' .7,',~ M> r r. I1. ~ I: PNIIuoe4 (Cr. pro4laciuOil'ojqleaeo) i
- St.aok up .... i i

! Sot i "'4JII.tMa1._Deblt.e !
• ; ...4JIle"... n.... -Cre411.a j-'•.. -. ".-~~r ~c __ ·_·~ ·_·_·· ~'o_ .•. ~

'. J .... I 41~' r ~!'.-'lI ,~ •

~'.' :'fo..al. "0 ·:.o~·.r.int:ia~;-'":~ ---,- ~
..' .•. I '.,,~l. '-"'::' (.;11K 11014 ! . I' I

JIll: ... 4 111sa' proo4laot.1olL :
.• >-- ;'_~'n"---- .... '''i'' iIl;T -r.,.-:,,'-to .. - ..·, ..·..i
- ... ~::-:~!0t.e.l41~~.4,:. .;r~~.~::-":'.. ---:'1

"On' band. ·.a4 'ot 7.~"·· r·~..s:_,_,._ ----- i
MPB1T&: or i1~£ !

'" ." ~•. "•• ~Nl.l •• JlEStDU&L i i
" C~'~4 f1l'.L ,of .7..~U:e,:-:e • ; [ i

'1'I'04Il0.4 rCr.pro4I>QUoa~.xpen.l I
. St.aok ollpBft.o! ...,." ;

...GJ.u.... n~.-~.1tlt.e I

...GJll.tMn .... -CI'841... I

~.:. ~~~: ... '~ ·-"··· .. 1· .-.:;.j.;,.- .. ~..~::-.~.~.---i
, .. _' -.' .. , C""" • -l> !'t., I S"" I
.....• ::~ !ot~ t.o 'I'ooo_~,~~~;t 1:~ I
.' So14 .. "', -(,r. . I<U"4.1Il ~. Pi:O~~~~~:·t.c-i-----
• On.haa4 .~ .• n4 Of·70_--::.5.·_--,--

~ e"ao.! reD 1
. .. CRPP':. ~.1RiSiPijii.-'- l

·;J:On .... 4 t1J"~lof,,7e~~~' ;
,-'ro4l1oe4 (CJo.pl'Odaot.1oaezp .... ) !
., St.ook eEpeIl" i ." ." l

...GJ.f'\MZlt .. -~.bU. !
"'4,lu.t.eZlt_CI'84U. i.. .. . . 1

.: -l4:".!. ~ ~·'~~-~G;".r t
•• ,-;'- To ....l· to '&0001ll\t ·,f.or" --- .... ~}
1014 i ~";'.,.--". i

• • ' ;;1. ~~. r I·~U..4ln-". ~·t.1oli ,_, ----- .• '
",011"han4 .nel. ot-7,8;'';' ~~~"- --,--·1

i ;
j ,

-_. __ ." ....... , ---~_...:::-._----- --~

~.~1.~

..,.'_. ".:

.. '. . ' •. J .'~'. .. "•• .:.',;........

_,.~:: ·1 .. ~ • J. :;.., J"..i ......

,,-.: .'
.\ ~..:.

;','.",

: .

Pou'nds ...' \

196 200
187.205 ,.

o"nnn

Pounds::::' ..

' ..... 830~·259
-'5,985.603

6.815,862
~6,765.500

50.362
PoLindEi·2:" ..

1,419.880
1.419,880,

1--------+--;......---1---11

:!- .,
:.. • o· ~ .-r, •

.J

~...... :.. .;--

c.:~:,~:'~!3~io~
:

16

830-:-"-'REsmw; -lI'JOct ACCOOIl'fS-(Continued)
..!;toll.::.:t.i..' .':......:.J'~"':I·.:"..":=; ~~:.: ~....i_·J.i -:.r .. ,~ ... :tr/... 1

I., Jlapcl't. cbel_,t!le,'lntOnM1.1on .'apeo1t1e·4.·to o:!J (~ ..fd'''1,~'roG:l lid H:;;;'u .-':i,.~'.'fJ.":- 1'.".;_) '," :. ) ..: ."~; .:;'
..a.': ,Quaftt.1u .... nteri4l1n· •.t.bh :t4b1e ""0uJ.4'blY-.oOlli~1<t·tO "\he~doUiu- '__ 1.. -on1.0"'4 on ;~he ..... ··11ne:"·

,,~.:' '!be ,dollar ·_t. •. ;.DteI'84·~0~e1:t. R.. 1'c!uale.Pro4ao04 -ICl'.Pro4uct.1on Expen•• ) ·ehouJ.4 agree with t.Iw too\.el::'··;;:·; ",
r 0"cllt.4 to "Fo4laoUoa expe ... (,cCQun~ '7:50). ''!'!Ie quant1tl .. ente"c! CIQ t.ho.e 11n••• houll! ft6"l0 "1~.1.h8:t.o\.el. of 1.h'.:>:',:,""'{c
~ .."..". 1howa.i!.D.-Io_4Ul .....880.;:tt n"lJ'fu/kf!'!q oj' ~..!r:,f'!'~:' t-~.:..~s.:it' _i.nHc"'a ~~;.,;,,:.....J -1"["":' J.:~ :.-.: ...... : ....... ..; ..~ "'''':1", "'':.l.;;U ..:.;·~.r... .,; . ....
_ ,. -"etlual. v... 4 In 'J)nl4Ua~blD lIhouJ.4 1I\olu4e lLIIlOunt.eharge4 41raot~ too prodllotloa ..Xpon ... '.00_'" lln4 DIIount. '"-...ohAr"P4.t.o ..tlllll~noalt- .• eoout..~~~~:.-- .......~-~ ....~.~ •.i .• ~.~-..::- ......... ~.......... ~-,;.. •.~_:- ...... ~.~•. .01. :,..;•• ~_._ • ,.~ •••. ~... '1-.,-, ~_.. ...... •••• :- -.'n.·, r

~ L~~ .--~'~----,---1+-..._-.J.:~~Vl:i ..--.- ...._. ..__. .__ ._~~;-'. ~l~51e· '_'!~~·(or~~e'-\.·-

~
I Hj
~If j

~ 21:
•

, 11:
as:

ia:; at:.
IG I'

...It~,
: II'.:; a!-
al

a- a;,..
' ....' ., .

,41 :

3 105 16
. .. 2.9'/0 16

.... : :8.302 59
,~',~,":' 8'1.468 29

; : .~." ... ~ J i _-: !

:~.' ~.•';";';J ~ .::) .•••

89.1170 ~.
' .... 89,267 26

503 52

-~':A:~· _. ~.~,

84.574 5i
. ~.",..._84.574 51

';.; t. t .:

..

.41 ' :.. 4' '.

l-

" :1
AI:
If

It

r :
eo,

849900453
.~
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. ~'I ;&20.: RISIill'AJ,' S!oqr; ,CCOUlltS i, " '
1. a.portbeh. \II. lalor-.U ••-.p.ettl".;·'i-i· ''!''~''~'-r' :-,.;.; ":!" '" : :.. . ..
2. Gu•• tltl •••• t.r04 In thl •. '-bl.,.~ould b. ao.parabl."o 'h.'~11.r .-au., •• b\.r04 0. th.· .... ·l1•••
,. th •.dollar ..oDat •• nt.r~ OPP!.lt.R •• ldual. 'roduoo. (Cr. Prod•• tloa IXP'."l .~u14a.r •• wlth.1h.

total "odl1od h 'redu.tilt. Expoa•• (1... unt·130)."··fh.··\ua.tlU •• ,~.at.r.d ItDtho•• : In .. 0.....14 "11&1'" wl\ll
tho totah.1 tho .... u." .hon ID.iS.h.du1•. 680.! I ! ! l i .:;: I i!; ;,' J: .... ":

4. R.. Uual. \II.' 1a prodll.U'D .• hould_lDo1~~.. ~ .•u.t':.'~~I •• _~1... o1..1T". pro.dD.tlo•.• zp.ftII •. ~••• _h.!:
aDd ... u.t •• h ..r... t. fU.l ." •• k .•••• unt •• I I : , • . I· -.':! .," .,,; J '0._'"

849900454

L~ ly(t.:);__l. ~_~_L~.._!, L.~__:,~._! .t. L .;,.·~~r:Jtl.'~;1. ..~'l~.r.:a.a~.t.
1 coli: ~Di:~,!K~;.!f~~J:,.. 1_.l--l ..L.,..~-: 1._ I :Het T~~._"::..".L.. 1 __ .
2 o. R•• d rll'1t ., f.or • ;!'!'!";~ • ~... ~.- ,- 1 l"L"I'

, P"du .. d (Cr. Pl'Odu.U ... ;it.p .... ) : ':! ;,; ,. 2!0.881 '1 1599470 !~7
• st•• k bp.... ~. : "'1"'"1" ... i ! I I r , " I, •
5 ldJuot ... u _.Jl.blU' j ! i ; ; : I • _,

, JdJloIot.ln~. -- C..odlt, ~ : ~ , ',: ,

7 _.t Cok. aDd8r •• i~.irD4U••d__'__I~~~i ~'~------~~--~~~~--~~~~~~~~~~~%£zt~
8 C.k. Pur.ha.~ ~ I iI' i

, Cok. 8"",,, Pur.ha.ed fAll:' bre~ze 'DurCllUed111;ror Boner -rue}: lIlld 18 a eOun1:ed
10 total' t. _.a .. ount. 'Ol""';-;_:": --.:...I_;_'_ "'-"'-_...;:_'_ + ...;.,;~~~;.;.-I-;..:::+:::::.:~~~~
11 Cok. ·Sol. ~, ..
12 Cok. Br•• u S.1d .,:: I ,

1,) Cok. D.. d In''o.'''lHdIolOUOD;..' -.--..-.-;..------..---:--:..----------.:..---------I---------_'_=.c::::..:. __I-__~~~~~~~

14 aok. B~":U1i1"d sa Ga. P~odU.t.lo.~~,~~:-:'~' J::J=======l====iC~:Biuj==t~~~~~15 . COke IIDt,llrclilll&td -fI1. 'th1n comp~; l-InclUOeJI -.~ T '
(Genera, tor .Cake Ilccoun.te4 .fQr~D ~&.;:Dedull! ..2:!5/.

16 -Oth.r C.1ce...... ~. u... b",,_e~.p'oJl7'-':"""": ;""......-----'-----------'----+----~~~~~~__:4_~~~~~
.17 Total :'11"0 a.el 8 t..:,··""":,,,' -'-......',o---=---.,;,--;._~_'_ __ _'_'___~_I_-.:.-~...:::.:..:...a.:~~~~~~!.+~~~
18 On H.nd:End .r:'.a .. ....;..~'-:~~;_---.;.......:.---...;.._:_-------'---_I_----.:;:,::.:..:..;::::._+-;..+;:;.:.:::.j.::.::~:;:;,jl' .'.''ct' i', ,

20 ':: ~,>.:.: CO!L . fl.a
21 On Hand"lr'" .t· T.... ·.:.,·-.;-"-~..;.j --:--' .-------i-~...:.....:..-'---------'--+_--:......:.-,::_:::;.;:;;.r.;;:;...._I_.....;--~~~~:+:::::::._I
U , NdU•• ~.(C~;·_~d.~itlon 'lzp - .)---.;-.;......;.....-- ....... +_----.:....:::..c=::..L=~~--~~..p:~~:::;.j
23- s.....It' bp .... :-~-·- :"•.,: .:: J ;

U I.dJ". t.... ntJi ';.:.; ;.,o.bU.~~- ......-:.;.·~...:.'·----;..:-:....-----...,..--.....:.----'----4.....:.-.,.-.:..-------......l1-.-..;...-I-'---+---J--~
~ ~~~n~~~~i~~~~~'~~~,~.~.~~!-~~i~'----~~~----~---~~~~--------~~~~~~~~~
., (Dr. a.cCi:llint·o.,:'D £0 rll(\Uce "~dL nlueJan. 1 19:5)

, 27 rli tA.1·;t.· J,"~oulit h·r,':;.·: f::-~:-..:.o.-;-; ="'--"-:-:---~:..:......:........:...--.....:.--'--.:........;,--~.-,;...:..;....;:""-=~;.L:;::;:::;.._I_.-,;.:...~~~~~.;:'.I
" , ... Sold'" - .. . '0. ~. -:-" :' ., •• ".

U 'ar V.. d 111 Ga.; P r6clu.t.lo·il_·_'~'-.;--..;...-----..:....-...;..------'-~-'--'-+-:--~:-:~...;....;.....;,.4.....:~+,.-4_~ ... -I
'0 Tot.o:1 ;.ta:ap.. oCI Ot~~~'·....;._·-,·_-~'-"--'-' -----'--'---.:....--.....:.----'-...:.....:....,-1.....:.--~~~.a.;~:...~..;.,~~~~!::!J~!:.I
'1 On HlLDd :i:lid .!t ;)·••r-_·_:_---;~:-· '-7' -' -7"' -;i,'7'-:.'7-----:-...:.-.-:... __ , ......;,..;...__ +- ~;:.:.~~;:.-+...:_~:;::;.~~~~
" '-- • - f' ~; ;;.•• :..~ ,

" , ;:: -~.... '••••••••• '•• ~J1Nl' .<Hh'.RI:SUlU.l.L !;: :':: .,.
~ on~~·~~t·.th~......;,~i~·~t_.,.I-'.-'.~,~...;:~·.~-;.~~f--.....:.'--...,..~-----..:....~-------~~~~~~ __~_~~~~~
35 Pradu .. d ( Dr~ PNdlutlori Iq' 'nI')f~:-'~"-7'_......-;.-'..:....._: -.,:-;;."'.:..'...;....------....;...-I----..:::.:~~~~1_--+-B._*..J.2!!:.:!.I..2!:~,6 stull I~.~~.·~.' 'i; ,;. ". i I .'

3? ldJu.tlIlllt,· -- D.blt. ,!; ;-:'....I;,' • -; •. <'8 ldJu.t'.n U .. Cr.dl U (Dr~ account "1!D ·to reclJCll IltOck .nlue J!n •. 1/10 .. ,
3' "oto.1 to &oOOll~ PO .. ' !i '., :.-' I 1-; ._. , •

-to ~1d ..; I.,. _;.',! '._ '.

-tl OWer DrIp OU need bY COmPan:r7;---:'...,..'...;· ~,;;",~7'-7~'...:......:I..:..::,:~-' ..:.;:":.:.'.!,::~;_'-:c.' --...:.---...:.~i-'-...:~~=~~;...~....;,,_I_~~__4~~i!.I
42 .T.'\&l Dhpo." 01 ; 1 .. ,,, ; i I,~
., O.H~~E~.rh_ ~.~~,~!~-:~.-=,~~~.-~~!~~.-~,-.~~,~~~-.---~~--~~~~~~~~~~~~~~~~
44 ' .... - .,:..:;- -" I

4S ••••••••• ~•.•• ~'l~.q.RP.i.RUID.U.u. I:~.,;.; ;,_,~". ;,~.' :
-t6 0. H.nd 'l,.,t er "01' IJ,., . -' "', .r
47 P"od"o.d (Cr. 'rOduotloB i.P.a..)~~_'7\7~'..~7_~r~~~.~~..~;'·~_~·r~. ...;fr~-~._:_-.-. ~~ ~~~~~~~~~~~~~~
48 St•• k lap.ne. . r , :r'O: :... , i~' '; :~ ; :

4' ,ldJU.t.'Dt. -- D.bl ,. ,..'! ,'. :'~ :'.<! ';' .'.' -. ,- .;

50 ldJu.t-.nt.l -- C... dlt. (Dr;'accClllnt;o-?'M> '·t.o'redUce8tock. value JlIIl •. - 'O'la\

51 t. tal to b ••u.t r,r i-;;~'-::-:;-:-:-;7::::-:-~'~. -:,'..:....~.'----_.:....--_::_+-----:~;.a.g-¥-_J.-.:...~_4+.!§!1Jl~.¥.I
52 s.l. ~I" : , • - ':.:: 'r j" r·.

5' u... 1D 0... , 1"'-0 et I •• ~*J;'::~'_-:-'..;..._,:~:--:::-~~1'-;':"';'7"~"~!~. r:.....:':::.~._'.:..' ..----_-.:.:....--~J---_.:... .......:...:..-+......;~~__l~.;...~-I
5-t Total Dl~. e.d 01 ::--, •. '.' ".' ., '•. '~.'-
55 .. . q. If~DdEncl-o·t"T'~-;':· ._._.. ',.

260.881

for 1n SdIecm-
310.88&

99 177.
2

4ri.307
7.S.,&

,no J:l~'
.US 26~
277.14!
33.740

"

, ,

Gallone
: 424.000
! 3 324-.050

. ;++- i ; i- .. , : i 2S 440 00
183 683 93

, ' .. . ~

; I :

: 3.74-8.050.
:5.1~O 94&') ,-

,,
. 3 150~9415

~7.104

- ~..... '

.

22 50
2 8721HI
~ lA'" ',"It

1 699 470 !S7

e-'
1 987 87:i 90

;_. 729 404 815·
I 1088

262 ri92 81
26 1517 ~

-",oi I""-Q ""
1 '187 953 ?8

199 922 12

174 1&321
32 840 72! -

Gallone
32 0:52

2159'3!4

: ,;

, t91.:!9!
270.186

, 210
··270.396

21.000

, Pound a
• g'. 000

220.'170

I.'~,

·'150 tA
24 291588
22 704 02

1'1 ae
22 '121 87
1 575 01

13500
2 ·759 63

229.'1'10
225 770'

r··

225 770
4 000

2 822 1~

/93f
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY/1'.39' 608 I!l.

'20. arSIDUaL STOer ACCOUK7S
1. l\tPO"~ b.lo .. tb. laro,..atlon .pul,l.4.
2. Qu•• iltlt •• ntor.a la thl. ~abll .hou14 bl .oaparabl. ~o tho dollar ~uat •• ~.".d Oft the .... 1Ia ••
,. th, dollar ~ount •• nt.r.d oppt,lt. a•• ldu&l, Produ •• d (cr. Produotlon tZP'."l .bould af"" ..ltb thl

total o"dU.d to Produotloa lxpon.. 'uaunt 730). Th. quanUtto •• ater.ot oa tho.o la ••• hou d ... re. ri~h
ib. ~0~a1. at the amount. IhoW'n 1n S,h,dule 680.

~. R•• lotual. u'od 1ft produ.~lan .hou1d lnoludo .. aun~. ohara.d dlr.ot1T t, produ.tl.a .zp.n., .... unt.
and .. aunt. ebar~.d to tu.l,.toak aoeount ••

1.1IM' It.a Q.uat~ltl •• DOllar A.aunt.
:Not! ( ..) b) a)

1 \liTm DAB TAR REsIDUAL
Gal.Toos

101 hoo 20
2 011Hand PI rlt ,r Tear ~ 51~.~40, Produ .. d (C •• 'Plduotiaa Izp.n .. ) I 20,552.86& 1---lJ:l00 1'7991561
~ Tar PurCll88ec1 J 1.284.909 1-----l.M..L216111I
5 AdJu.t.ant •• - D.blh I l-----l-l I I
(; AdJu.t ..... t •• - Cr.dl'U l I----!-___\. I I
7 t=t=i=i=j8, - l--l---l' I I

10 25.411.114 ~=i~:=i:J11 Cok. Sold
12 Tar S:!td 11.959,946 1----l~36315211, UBe<1In OM ProdUct1on 963 146 ~=i1tl~~:~14 Tr&nBterre4 to E1.ectrl'c DepartlllBlIt (See sen.. 235) 1.636:236
15 Other Tar V•• e1 by Coopan)' 6'1.'186 ~~~~
1&
17 Total Dlopo.od or 20 627 114 ::j828 '156 4'1

18 0" Hand tnd 0 r Te..r 4 784.000 143 520 00

l' =1=jj20 fAR ,
21 Oa Hand ,lr.t at 1.ar

22 Produlld (Cr. ProducUon I:.tPOD") ---I . I 'I

2' Sto ok E:.tpIn a. =]-=C24 AdJuo\_en\' •• D.bl tl

25 AdJu'bt.lltl •• Cre41U -J-"- . I i
2' :::j=±27 70 ta.l to Aoeouat For
21 1;a,. Sold ---I I .
2' Tar U•• d In Gae Produetlon - ....r

I'0 Total Dl.po •• d or --I
'1 On Hand End or Yoar , ~
'2' .-..l
,J; ••••••~~~~~pr.~01J~••RESIDD.1. Pounds

~'~I On Hand 'Ir.t or Tlar 1Il1'1IllltO

J~, Proelue.d (Cr. PradueUon ExPens.) 6 556 B~ ~ B~ M4183,~; Stook Ezpoll .. I
3?' AdJu.toent •• - D.bl h ±:;EI AdJua\.ent ••• C"odlta", total to Aoa'ount '01' ~ .1'1" .,n.n R'7116814~
~CI ' Sold 6 580 .,nn

B6l=±::
~l. U.. d In Ga. 'roduetloD
42! Tou1 DlepOI.d or 6 5B9 200 86 i?~~I~~
~~I On H..nd ..t Ead or 1•• 1' is 000 11ljUIW
4~~

,
4C' ... , .... II •• '1-.U]lj:,l,tMI.lJIl •• llUID1U!. PoUnds.'
41; On H..~ '1,..t or Y.&"
4~' Produced (Cr. Produation lxp.na.) 1.163.148 6'1 319 16
~I Stook Ezp.n.o
4:1 AdJult.anta .~ D.bl~. I .~
5(1 AdJua\JI.atl .... Or.41t. , ' L..-L-II I
51l Total to .ooount 'er ~ 1.1~3,148 1--1 6'1!m
5:t S,,14 I l,163.148l=Ct3i9110
5:1 U.. d In Ga.. Pr"duotl"a J
5'1 Tot&l Dl.,,, .. d Or

~
1,163.148 ~~~

5" Cn Hand End or , .....' .. i i Ii .. i
I ,I II I'

/9.31 849900455
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60e PUBLIC SERVICE:ELECTRICJ.NDGAS CWPANY ~ . 849900456
! ; : J J l ,i i i j ho. iiRESIOU,J.. S'l'OCK .l.CCOUNts i '

1. llep'ort tielo ..' thl ~lftro""aUo'n Ip~clr1.d. :r ,:i '.': ,·c· ~:'.' ;:.
:2. <:l.u.ntlt1 .. Iiltlrld In thl1 :tabll Ihoulcl 11. oOlap.robl. to tht"dilllar ..aountl IZltlrld 01' th. '... OUDO.
,. Tnl dollar uountl Intlrld :oPP'lllh a.81dual. I'r041.1.. d (Cr.,;Produotlon Ixpln .. ) .holl1d afr •• ,wlth tho

total orodlted.lO Pr04uotion bpln .. ~~ooount 1,30). Th, quant1UII ',ntlrod OD,tho.~ ltll••• hou d ,~I''' ..ith
thl tot ..ls or l.ho ..laountl IhoWD In Soh.dull: 680~ :' !; '. _.' ' ~! I '; .
. (. RI.lduol. u •• d'ln,produotloD.lhould lDClud.' ..lao\lnt_ OD&l'ged,dlr.otly to 'produotlol1 ,sp.n •• ,••• ount.
and ... ount. ohlrgod to tu.l .took aooount •• , " .' :' ; q•.; <

Loin.
110.

. . --. . COAL- 1 IJI .:
t I; ".}, - ,

, 011 Hand 1'1 r It 0 r -Yo al'_'_:-I _~! _; ...;...~~ -:._---4.:....---~~u.:~~_l~-_+_~~!£!!4_..!
'P rodu C od . (Cr. 'f ro'liuen on: EJ:p .nl .)._- ---:..:..:.. -4 __ ~:..a...:=:..a..:==__l~-4_'~~:.:!~~
Stook LXP onII ...,- :-.;~L __ '-_......: __ +- +-~~-t__-+_
AdJuo tlllinto ..- 1001.>1tI ~ _'_...:..... _1_----------:~-L-I--+---J-
AdJuotlllonto I Crodltl !

I "- ·.~""nu .. t 'G'7:'1"l to rea-u-ce-s-t.-O-cll-,'-V-al-u-e-J-an-. -l---:---------+-~'--------+-L-4- ......h.-"."..h

274.418 ,

1 985 6::'f7 ~

-'n ?
272 6:30 1
21 484. €.

R....4 '7~'7 f
54 542 )

1 874 653 ;:
110 984 )

32 840 ~
] 73 140 f·

2n.4 719 f
, H8lM ~

. ;':, ~.' ; .~.

-4 059 917
:3 529.131

1 261 ~

-... . ,.... "

/fyo

178 180 ~
26 539'~

I " DRIP OIL R SID L
I - t •,....••. E Ui

On Hand f1 ro\ or ,Yoar ' ..-
PJ'O"" Old (Cr. PJ'od u eU on .£xp ON' ) '~-'-_...:..__'_.....:.. _l,.__-_--==.::.L=::.:-1---:4-~4.A.!.-=4-'
Sta ek; Exp.n~. I ,I

; .I.dJul1.'.. ntl ~", Dob1tl-' __ '--:- : :..-,.-- + -'--+_-!I-_-1-_+_
.l.dJust .. nU 7- i Cr'odlU :..-.:...._ ..:.-.:..- +- -=-=:-:--=-:-::-_+_~,.__ I__-+__

10\a.l: \~ Aooount 'or·-:-'...:..7" __ ----:---:._-:-'- -+---....::~~:_=::__4--+_...!.:l~~~

Net Tons
1: 3!l1 ''7.40

-274~41e'
, \.

308 15A .
92 654

.2:- '.
46'9'16

6.139
128 169

15 583 '
289.523

18.635
Oe.llons

597.104
3.462.813

:. I

1940)
-.\

, ! - . ,
,

.-

:3 529 131·
530 786

: Oe.l1ons
21000

,844.502
,

..

,', " 865.502
696 728

.

, ~'7~ (

69 175

'10 '150
58 ng, I

501
1 ~5~ I

, "

; i

,"
696.'128
168.'174

"1,

Pounds·
4~OOO

Qn 2no
••••••• ~ .... .ij-\Wll ,q,WI< •• R£SI DV 11. .

,

: .. '. ,

194<>J

94 200
<l4 2M<-- l&

94.200a - i ..;
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Report for the Year ended/December 31 1940 608 a

.
1. lI,po,.t below th~ Inf'oreaUon .p,cHl,d •. , . i

. 2. (l\un.U-U nt.r.d In thi. t ..bl •• hould b. oo.parabl. to the dollar ... ount •• nt.red on the ..... Un ••
) •. 1'h.- dollar ount. ,nt,,..d oppod t, R,.ldual. Produo.d (Cr. PreduotiOn &xp,n"l 'bou14 af"" .ith the

total oredl ud to Produot 101' r:xp,n" (Aooount '730). :Th. qu..nti tl,. ant 'red on th... In ••• hou d &4lr,•• 1th
th,tot ..l.otth,amount •• toownlnSoh.dul.6ao.: .,.' .

4. al.ldual. u',d In productlon .hould ·includl &8ount. lhargld dlr,otly to production ,xpln •• &coount.
and a&ount. oh..rjl:od to tuolotockaooount.. .

, L~:~ ~ : I :;~! It-:} i, ' I

..

: ~ Q.uant1t1 •• Doll.,. A.&ounto
(b) ( o}

Gallons
1143 520 ~4.784.000

n'~l 21t910.0r L=JrMl080 IMJ
2.024.4 2 102 8221~

I
---1-'~-

, ---I-
i ~-

---1-
2B 718 556 956 4221~

14.344.261 579 911134
2.129.276 56 5021°6
9.448.446 233 3371~

64.969 6 723

1

49

25.986.952 876 474187
2.731.604 81 948 12

.......

Tar Sold
• Used ln Gu PrOtiUCtoIOI/' '.

Transferred toO Electric D""art.m"'lt
Other Tar U•• <I by Co.pany -I-- ~~~=_+--I_....l:4

Founds
18 000

6.414.154

6 432.154
6 022.200

6 022.200
409.9:>4

Founas

'130.916

730 916
~730 916

730.916

,...1::::==.======/9'/0 ... 849900457
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609 PUBLIC SERVICE EI..ZCT:iUC MD GAS COKPAllY

620. RESIDUAL STOCK ACCOUNTS 849900458 -
.'

1. Report below the inforwr.tion llpecifi~. :
2. {,!U&ntitieaentered in this table ahould be comparable to the dollar amountllentered on the same line.
S. The dollar amountll entered oppoaite Residuals Produced (Cr. Production Expensef llhouldagree with the total credited

to Production Expense (Account 730). The quantitiea entered on these lines should agree with the totala of the amounts .hown
jn Schedule.619.

.... Residualsueed in production,should include amounts charged directly to production expense accountl and amounts charged
to tuel stock accounts. . ,. •

LINE
NO.

1
2
3
...
6

• I'1
8
9

10
H
12
13
14
16
16
1'1
18
19
20
21
22
23
24
25
26
2'1
28
29.
SO
31
32
33
M
35
36
3'1
38
39
40
41
42
43

"46
46
4'1
48
49
60
61
62
63
64
65

ITEM
(a)

QUANTITIES
(b)

DOLLAR .,\MOUNTS
(c)

Net TOM
;t:l'101.1I;1l;,....... -;,,;; ....

.,..... "'<:on

.• ' I i :

To ed just' lltQck vel ue .Ian.'] ;---.19.41
.

Total to Account For ----:-----------------j-=:a.;~~~--....;~--.~~~f_I'~:~~t
Tar So!lod!----------~----.-~--_~ .:.....~~W~Z25L--l_-_+M~~~Ql_'~f
Tar Used in Gas Production

Total Disposed Of --------~--------------+_~l<...!"......~"'_--I
On Hand End of year--:----.::-.------ -r-....:;~o.a.li~:... __ !

..
>....

'.

,: 456,725
,. 303,957

118,768
422..725

34,000

.. :~

6.593,294
6,226,150
6,226.150

567,144
.- .,.
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Report for the Year ended December 31. 1941 /9 <.,t I
609-

.:.~. RESID~AL STOCK ACCOUNTS
1. Report below the Information specified. .;: :
2. Quailtities entered In this tableshollid be comparable' to the dollar amounU entered on the lame line.
3. The dollar amounts entered 'Opposite Residuals Produced (Cr. Production Expense) should agree with the total credited

to Production Expense (Account 'I30) •. The quantitiea entered on these lines should agree 'lrith the totals of the .mollnts shown
in Schedule 6'19. '. .

4. Residllala used in production should include amounts chartred directly to production expenae aCColllltaand amounts charged
to fuel stock accounts. .' : ".:' .

849900459

LINE
NO.

, 1
2

I 3
I 4

6
~
7

i
8

I 9
10

I 11I

12,
13
14
16
1&
1'1
18
19
20
21
22
23

24
25
26
27
28
29

30
31
32
33
34
36
36
37
38
39
40
41
42
43
44
45
46
4'1
48
49
60

61
62
53
54

55

1 004 440 7C
78 40C 29

QUANTITIES
lb)

DOLLAR AMOUNTS
(c)

.. ' JTEM:
• C,' (.) I '.

29 738 9~A
22 106 747

1 740.916
:3 244.794

lI;.<l. '~A

WATER GAS 'l'AR RESlroAL: Gallons
2.731.604

24.795.061
2.093.495

118 768

81 948 12
883 479 59
108 505 68

8'907 60

On Hand First of Year _-'. ----:. l--::~_=:~~~-+-~~=_=_r..;===_~=3
Produced (Cr. Production Expenee) +----'~~=c.:~-+--+.;::::::.:::+_:=:.;..::+.::~
Tar Purchased _--= --' -+_-="7-:::..:::-a-==::-:;----I __ -+=:::.:::-1~~.:::::c:I
'rre.naterred t'l"omDrip 011 +__~:!.L!_=_+_-+~~~~~
Adjustments-Debits --'---...;..,. ..---------'-----------f--------f---+--+--+- ...
Adjustments-Credits ---'---------:---'-------------+---------f--+-+-+---I

1 082 840 99
864 964 54

52 227 48
81 119 85

6 129 03

" .' 27_125 585
!:l 1':' <l. <l..4l1;... '

TAR .,~

On Hand Fiillt of Year ----'--------....,...-----------f--------l---I---+--+--I
Produced (Cr. Production Expenae) -----------------+-------+--+---1---1---1
Stock ExPense ---....,...------:-----'-------------jf--------f---t--f-........-j--t
Adjustments-:-Debits _...:...:....::, .:...- -II-----------I---4--f-.-4--I
Adjustment&-;-Credits _,;,....-'- __ ""--'- ....:.... ....:....-'-- + +__+-_-1-_-1--4

Total to :Account For --------.....,.--....:....--....,...--------If---------1----+---l--I-..j
Tar Sold,_-,-. ::.:.- ....,...-...:..._---"'-- + ....:...._-+ __ +-_+-_+_-I
Tar Used in Gas Production --'-----------'-----------I---------1----1-__If-__If--1

Total Disposed Of --7.---:-:-:~....,...-_:_--:-_:_--_:_----------4--------~---I----+--+--1
On Hand End of Year------------:-----------+--------+--t-"""'+=-'!--l

.

. '.

Pounds...•... CRUDE .5.......-....... ~ .. RESIDUAL

On Hand First of Year ~::-'---::-----------------+---=:~-=:~--+--+:-::'--I:--:-=-b~
Produced' (Cr. Production Expense) -1-_....:....~::t..a.l.!.!.!.!2..._+--~~~;£...~W
Stock Expense ---:-------------------------1f---------~-__+-__+-__+-l
Adjustments-Debits ----------------------+-------__+--+-+-+-1
Adjuatments--Credits ------------'-----------+--------+---1--4--4-~

Total to Account For --------------------4--~lt!l;._:>J.wg-~~-_l_..L.ll4l..!.ti;L.IS~
Sold------~~-----------------+--~~~~_~_+J!..!i....~4~
U£ed in Gas Production -:'_" +- +__I-_I-_I-~

Total Disposed Of-....:.:.--------------------f----'~!4J..I..)j:l--4_-~...J.~~t1.1IQZl~
On Halld End of Ye.r-----:------------------jf- __ ... +-_..,.........._-+~

394~038 19 Q.48 65

, RESIDUAL
On Hand First of Year :" ..
Produced (Cr. Produetion Experuie) __ -:-- :....- +- +__+-_+-_+-.....;
Stock Expense .~:-----'--:----------------------1f---------.J---~-~-"-~.--j
Adjustments-Debits, __ -'- f- +_--..j~-~-~...j

Adjustments-Credits --- .. --------------------+-----:....-~--4_-_+_-_+___I
Total to Account For----:-------------------t-------~~-_I_-+-_I__l

S~ . .

Used in Gas Production··..;----'---'---------......:.-------+--------+--+--+--.J--I
Total Disposed Of~~-- __ ----------------+_--------l--~~-.;~~~~

On Hand End of Year

.
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620. RESIDUAL STOCK ACCOUNTS 849900460
i" ·1, I' ' ,

1. Report below the Information specihd. il 1 i i ! 1 : :
2. Quantities entered In this table should be comparable to the dollar amounts entered on the lI&I1leline.; . '
3. The dollar amounts entered opposite Residuala 'Produced i(Cr. Production 'Expense) should a,ree with the total credited

to Production Expense (Account 730). The quantitiejl entered OD theae linea ahould agree with the total. of the aJ!1ounts shown
In Schedule 679. ::-1 .. ; j ; ; , . I . .i

4. Residuals W1ed In production should include amounts charred directly to pr6ductlon expenae accounta ~d amounts charged
to fuel .tock accounts. .-.; i; I j! ; , ",

,J==r=============~~====~===;F===-=-""""""";"--
LINE
NO.

Gallons

DOLLAll AMOUNT!
.• (c)

COKE AND COKE BR'EEZE~[ I,
On Hand First ot Year \ :;' H
Produced (Cr. Production Expense) __ ..:;.;·-,-_l:,..~ ----:i __ -;:-:..- ..:....+-So.J..I..I~Iil...--'---~_+-....._J.LL.>L_fYL1__f!l~

Stock Expense ::;. ;' 1
"_ ,.I

Adjustments-Debits ---------'--..:....,.----c-....:...-...:...---.......:..-...:...:....-lr----------'-..:....+----I---f--f-
Adjurlmenta-Credits • . ,I

Net Coke and Breez~ Produced ---'- .' - .-..:.':...'-'"-'.-----'-.------:.......-I--------:..---'-+--!--f---f_
Coke Purchased I All' .. n'kl' A.nrl

Coke Breete Purchased) AI'!eounted ' for" in Sehedu1e
'. .... ,.

Total to AccoulltFor __ --'- ..:....--'---__ -'-......:.... ....;..-l..--'--4_""'O::..ul~..w:'----1-_4UL4iU.i04f:&,l;
Coke Sold ."
Coke lIreete Sold' .... i:!'
Coke Used in Gas Production -'-..:-.:....-_.....;;.-._---:::\:-l...- __ -'--...:..- .:....-...:......:-+-----'~,.u!lSr.-.:...-..:~--_I'"!.U:~~LptJ:
Coke Breeze Used in Gu Production --~...;',---"--,-' ----:.~----:...-:...--'-I_-----:~5IQ.:l--....:.....+----Jf-':'O"'l_U1::LlD'

ilOther Coke Used by Company...:·,;...·.--:-.---.:..--'----'-! ---...:.--------::...-:.........:-I_-UI.lOr~---+-_I~~IOI:m..j_O":- • J
*other Coke Breeze Used by ComPa~y __ .•-....:._-:.:...~---.:.__ ---.:.---..: :...-'--:...-~-...L"*QS2~--.:...+--~1j2,.~~~

Total Diaposed Ot -. ", it i
On Hand End of Year ',;} " i: I
*Interchanged within comrianv. InclUdes

1
2
S
4
6
II
7
8
I)

10
11
12
13
l'16
16
1'1
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
3S
M
86
II
87
sa
89

'"41
42
43
«
'6
46
47
.a
~9
li&

61
62
63
64
6~

;
, i
, I'

~ i
.'QUANTITIES

(b) , j

, i

Net Tons '
II. "An I

~-?rIli" !

i I

i !
; ,

!
.

.

25li96 log
- '1 "l75 67.4 :54

, ?9? ?-70 14~
4l1? R541m

:z.lA 4S4 Qf
?P. 1 ~a 1'1'

iac;.o II'IAP. A'
SS i5?7 Q~

,11767 703 2J
?9P.f\7 2~

... I?~I:.

. COAL.,TAR '~;J ii i,
On Hand Fil'llt of Year ,.,. <:' ,~:'.. i!

Produeed (Cr. Pl-oduction Ex~) --:-:=-':-' -:-';-"---+;!.::':·~~!~7"·'::'-'_!..' .,.;..'-'--_--'--'~_l~~~~!.tl.i:L-.LJ_-_+L:lJ:t+~~.L.I
Stock, Expense'-: , ' , ., ;;<".:-.-! --' .'
AdJustmenb-Debitl ;;' .' .,~' l::~',i ,~. .":;! •
Adjultmenta--Credita Tn Rdiust -';+.,.,,,1<- V='·II." .T';n l' :']942

(('yo 'AccountG 730) 1- ;~" . '.,

; "

, ,
! !

I

! .• CO" AAA

---;;" ACIl' ,

, AA' I:OA

-'C:'~Ar:::.· ;
?'7n' 5'7 '

c;. !),41 '

•.i'....,.~-;..-~-.

; ;

: ' i, ,
: I I

16 185 9~
178 253 lJ

Total to Account For ---":-.:----'--~~----.:.-----___,,--J~~~;..J~L.-~+---+~~~~~
Tar So)d-------------:-----'---~_7_--...:.-----"':'O-'---'_+--~'lDJ::t,J:J.ajiL.-~I__-__I_lL.m4Jc..i:.J:~
Tar Ueed in Gas Production ---:------...;.;..-----'--.:------~I--------+_--f-.......j-.......jl-

Total Disposed Of -========c=~==~=========t:~~t~~==:t:==~~~~~On Hand End of Year_

..... DRIP..On. .•.•. , ••.•. RESIDUAL
On Hand Firat of Year ',.,

Produced (Cr. Production Expe~) ---'-- ...:---..:.....-----,---------+-~~:.c:~:......-__1f--+~=-J:~~:!.
Stock Expense I .• d :

.. J., ,~_" • -.'.

Adjostments-Debits ---'-:-_---;:---:-:--..:~---------:..---+-----:-----.:...+--+-+-+-
Adjuatmenta-Crectita ---..:"..7--:-:-:-:-----:---...:....-:--------+--7.:-:-"'7.:-:----+--+-~-+:-"='=~

Total to Ac~ount For --'--'--..:.....:.......---"-----,.---:-------'-_+-~~~~----:-.......j--_+_~4"'~~
Soldl-------------:--:-:---~- _ __:_-------+-.E.f~2..2"'=--....:.....I__-_+_.12_42LL~
Ufed in Gas Production ---------.:;---....:...---------+--------1~-40-40~_l_~

Total Disposed Of---~~:_::_---7---..:......___,-------'I_......i~~~~-....;..J_-_J..:..:a~£.t~..f.i
On Hand End of Year ---~--~-:--"--.....::_---~----1I_-...J.l~~~--_I_-_4-~~~~

I i

" :

, '

H ~, .
I, ~.: .

2 550 ex
42 559 6~

:.. ;

:
I· . ' ,,'

Gallons
34.000

520.276

t,· .,' 554- P7A
557 851

~lli7 .RI:.'
, /:t- J1~1:

·45 109 6~
43 877 71

,431877 71
1 I!)~' ~j

SULPHA TE .OF.:
On Hand First ot Year --- .•---.:"".;.----:---':""""----.,..--''--.::.----:----,_+-...!o!~....:ElI'---~--+-..:;4J~=..j.2.
Produced (Cr. Production Expenae) .----:.-~---.....:-....;..----...:...--+..il.Iclli!!2..l~l1.__ +--.J-!;at.j.L~+Li
Stock Expense ---------'-:..-----+..:..... .:....:...._.e.-.:....-_-jl--_-'-- __ .....:_-:..+-_ ---J...:...---t..:....--t-
.Adjustmenb-Debita, ..:.....::-'- -:7..:....__ .....:__ .....:..._.:....- +-_..:-_~ +_-_1~"""j.:....-~
AdJustments-Credib --------'----:"---------------/-"'"':'-::::-:'"':'~--_4--+-+-_+_

Total to Account For.'--------:_-':--------..:----+-~~~~~-........:_I_--I_J1:2..~i2i~
Sold -------=__=--__ -~-:---:-:-=_:_:~__:_-:_:__-:__-"'":'7'"--+.£I,.2:!:!:..-.>~"---+---+-2.!~~4-.!J

Used inLGa'-PiOdU(tlon,.- ..=·=-=··========:::::============t=s::~~~~==t=j:B~~~~.. :Total Disposed Of'::" ,. "' "
On Hand End of Year

; ... :

.~.. :-~ .

'.J :

.RESIDUAL· ,:'.
-,.: f: ..>

','

~-n~A f\CQ

5 841 900'

r:::.c~,nnn'

222.188

. 4 772 8'
80 753 7:

A!; I co').:! ~,

82 638 11

III
2 888 4,
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Reoort for the Year ended December 3i. 1942

.. ~ ..
849900461

I l I

t ".

i
2
3

. ' .c
I)

II
'7
8
9

10
11

. 12

,13
14
16

: 16

1'7
18

'19
20
21
22
23

24.
25
26
27
28
29
30
31:
32
333.

:351

86
37
38
39
40
41
42
43'
44-
45
46
47
48.9
60
61
62
63
64
56

LINE
NO.

.;

DOLLAR AMOUNTS
: (el

781400 2'
"·1 464 714 6:

108 387 9'
I . - ;~-: . "

:.;....----1--+-+--. _.

Pounds
N""""
635 985 ::

j i,

, ..

, .

635 985
: 635 985

I i: ~;' .I 1 ,-~ I

, .

635 985
None: . .'.,

.. :1".. . -t .•
,

ITEM !;"'I

(a) Vi
I •.•! ~,.,i
: It !

!:,
!:J I

.~ !
QUANTITIES ,.

~;. (b) :

,;: i :·1
.'<,.1' :. I"

; •• ..... • '.. ~. , 4

' .. "

; t ii
, :j

: l j
1 ! I

116511502 A'
11504 640 8·

43 129 8
14 :265 g.

Total to Account For",-'.:...:---7"' .:- ~--:--"7"-_-.:---.:......----4--'t.oz.....lIl:!Ou'-ij:.li/.J--+--olt..j.!/'aUO+C1lJ.4~
Tar Sold I '. .;

'Tar Used in Ga'-Production -T' --:.-=---;:-,=-.;....7--:---':--:--=-=-...-;.::-...-;.:..:.....7:---+-...L...~U.:.9.2..L~-+---l-~~~4S~
Traneterredto Eleotric-Dept.
Other Tar :Uud bv Comtlanv

t : !:; ! ! \fATm GAS TAn RESIDtiAIJ ;:3 i, !
On H'an'dFirst of Year ...:-:.......:_:-;_' ------'~~.7_:"""'"'-'-"-"''-'''--'-'-:'"'''''"''-'-__ '-'-'"'"'-_--'-'----J-:-::~:.:.:::..,;.:~=-..._;.-1f_-_+-'-~.:i.::!~1_.2.
Produced (Cr.: p~odhcdon'.-Expfmee) :~,:-,··~I---i-;~I.----,'--:,-.;..;.:..----=.--,-.;....:...-+-~!-:!-"!-L...~!It-....:...-I-....:...~1!!!::I.1f---!--'!'-.1.~
Tar Pl1jrcba sed I : f' I ~: :... ~ .. i ;

'Gallonsi.
2 613 343 I

28 457/836 :
l' 936 388 ':

.-. '{

: ; :
, ,

'-', ·7·- t,

30 236 674
2 770 893

On!H~n/~r~l~~_y!~;i:L:+~+"T~~~;__._... +: !'.
. "' .. ~,i = : : ..... , • • ....

Produced, (Cr. :Productlon;Expenae) ---.....:..~---;.-.:..:----.:---:---,:------_...:....-..:..:::......!.:.--l--...:....-----:-....:...~:....,....~I---l-.:........-1~'-'~
Stock'Exp~hser ": ': .. . .
Adjustment~be1iit • .-' .. .. - --_ ..".:.• ,I "

Adjustment;;':Credit~ -7'~".~.~.,~: ':-----,-' ~ ...':-.---=...,.....,,-;-'-:-+~-..:.-7-..::.....:...:.-.-......:.--..:.---=-I_-.:....----~...;..--I--,...:....-+--+-~-
:: . ~'- -I' -, .- -'':_~'t .-

1 568 376 0
83 126 7

I ~-'!

::l.::l. 00'7 1';1;'1

?A' ?OO·clOO
, 43,,·1;1;1

. <;4.4' I;QA

:;", ~ !
:..-:~i ....'. ~
tt~J~ ~

(S6& SChedule 235)
li-.,' ...:!I "J 1 i: ":~.

:: ;:: ': I : . I "' ~ ,
. : T.ota~:~i~pos~dOf;.:.-~',J- .., "~,';'-- " •__.;;-;-;•• :." " .• ,.

On HanirErid:of.Year'······ ." ,,', ." ,
'~_~,..1 ,. i }~''';~,~''=i '!i·... ;" ~ t~:-, ~ 1

". !
.-·.1• i

; .. ,. ,

~iJi.-~:---'-+--+C--+""':_-I-'
29 727 6

,... ':,

29 727 6
29 727 6

29 '127 6

,

,

,

,~ t ~' , -.. "

I ,', : :••• ·•.•••• :.~ ,•• RESIDUAL
OniHand·Fir~t·of Year:iJ .:-: :~ .:. ::. ••" ',. : ~ :

Produ~ed',(Cr~Producti~n:Experi8e) -:-- ..--:-'-:-:--~-~--..::...-'--..:.-.....:...---l--:--------...:....-,-.;~~-_l_..:......:_l--1_
Stock Expen$e: " ~.; "" ~;
Adjusanents""':'Oebita "
Adjustm~nts-Credits:-·----:.~.---;,7.------;--'------7---:-----...:....---:.;......---f--.....:..------:.-1-------f...:...-...jl--!--

Total to Account For_~-:-::~_------:------------+-------..:..-+_-+--+-~
Sold r :

; i ;
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PUBLIC SERVICE ElEC'llRIC AND GAS COOPANY """'7'$ 849900462
620 RESIDUAL STOCK ACCOUNTS

. 1. Report below the infonnation specifi~d. ,: "; i. • , , '
2. Quantitie. entered in this table should be compi.rable to the dollar amounts i!lltere<l on the same line. i
3. The'dollar amount. ente;tdoppo.ite Residuala:·Produced (Cr. Production ExpelUe) sbould agree, with' the total credited

·to ,Produetion Ex",nse (Account 130). The quanti tie'" entered on ;these linea .hould agree with the taLala of the amounts shown
in Schedule 679. '..: i' ;: ' •

•. Residual. uled In p;oouction should inClude amo~nti charged directly to p~oductioll expense accouni. and ~ounts charged
to fuel stock accounts. . ,I ' " :!': : : ; . . . .

LINE
NO.

1
,- 2

3

; "I)
II

I 'I
~ 8
I 9

10

111
,12
• 13
~ 1t
i 16

~ 16

I 17
18
19

j 20
21
22

] E
26

.:
29,
30
31
S2
33

• lW
85
S4I
37
38.
39
to

- tt
42
t3

"45
46
41
48
49
50
lil
52
53
64
66

: QUANTlrlES DOLLAR AMOUNTS
, Cb) : (e)

Net Tons
"

S 241· 29 667 22-
: 267 578. 1819 :587 81

ITEM
(a) ., :!

.

272 819
52 550

10
48 145
7 969

160 059.
7RA

269 477
?\ ;>,4?

acco~nted for in Sch

1 849 055 05
494 555 24

j 51 00
302 049 68

27 889 74
. 1 000 465 57

2 294 96
1827 :30599

, 91

dule 255

: -.

: -:

"

Gallons
?1'I.d HYi

!'. lI;AQ "n'7 .

-COAL. TAR" ""
'On Hand First of Year .__ "--"-- __''- ----1I-_.,....LJ.l.!:jL..l ..............-+--+-.L.L+'-~'+_''''"'I
Produced (Cr.· Production EX:penae) ..:....--':....:......:...-:_..:... __ ..:..,...:... +_.:L~a.2.l.rL-...:...~--+18l5+.M:lfif..4.l;J
Stock Expen~ __ .:..-_.~ -:-.:....c.._..;.....__'c:....._..;,_-~'-'---_....:...:-:..--1--.-:..----..:.--l--+-+-+_.,.J
Adjustments-Debit. _-'- __'__'_--,---,.;....:...:---,.;-...:---'-----'-....:.c..--1-------,----l--+-+--+_.,.J
Adjulltmen1$-Credit:.

" "? <:; <:;n
. .. "" o ....~ ".

"
.- ;

.

.

'.

5 575 507 1196 531 91
~ ?Sl Of1? 1?R R1;4 91

!'. ?c;, Of1? 1?R A1;4 91
'.1;.,1 4()1'\ 17 677 OC

(;.a ons
16 425 1 2:31 88

997 245 81 060 48

.1 050 89 25

1 en 4 ??f1 A2 581 61
995 720 80 805 61

99:"> 790 80 606 61
21 (l(l() 1 575 or

Pounds
??? lRR ? AAR .4.4

5 ~99 919 ?c:.'.I;SA f',!;

,', , .,

Total to Account For
.. : " ,.

Tar Sold ..

Tar Used in Ca. Production
.. .. :

"

Total Disposed Of
. .

On Hand End of Year "

, ~.
. ..

••..••.• llltJ.t'•• llLL .••...•. RESIDUAL
On Hand First of Year _ __''-'- __ ,...-.-:--.,_._'::-'---:--------------1---~~~~--l--+_:'~~~~
Produced (Cr. Production Ex~nse)'
.... ,..,.. • - 1'""""m (',. r.?<:;,~ ; ....n n1'

.,
:

'.

?A 9.4C; ()Q
. 74 410 09

h Q?? 1m
5 291 500

74 4'O~3 835
5 291 c;m

630 600
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Report for theYellr end~d' December 31',1943 849900463 -
~20. RESIDUAL STOC~ACCOUNTS

,I"ContinuErdJ .', "

.'
: .;

"~ !;,....................... :... ,.., ,...

; QUANTITiEs ,;.
'(b) j. "

llOLLAR AMOUNTS
: (e)

ITEM
(a)

INE
10.

WATER GAS TAR RESIDUAL
On Hand First of Year .....
Produced (Cr. Productlon-....;.E-x-pe-n-.e-)-------:-,__ -:- -:-~-----.-_1:----~~~~~~+_...;.._1f_lol.iL~:;.,g,,+J_::y

Tar Purchased ;'

:. 2 '~7ni ~ti·~
! 25 187 :039

1 .- A':I 1126 7Q

369 921 27

.\..,

' .. ' . 13

"6
6
7

..8
9
10
11
12
13
14
">
16
17
l8
19
~
Jl
Po
1'3
l'
Z;

16
1.7
III
19.
1°.
U
IZ
33

..,34
ll>
J6
17
JI!.
)9
4>

'oft
42
~
44
45

4G
.47
18
~
SO
Ji
J2
:3
A
55

ln41::149 ::!g. ,'':-':

: :,- ".'., '. ':" '...

' .

i.·'~....,; ,'.' ..
.. , 557 397 '45
-, i74 686 66

·RR'n:ln n!l'
.. '4 "'14 an

; 29 602'493
23 631;009

; 2' 934'334
: : '':1'1;."

"

~ i..
, :

~.. .., :

'. ' .. ;
• 26 588:964

3 013 ·529
1 466 991 58

90 405 87·
Tot.t Diapos~d Of -----":"--:...--:--:-:--......:..--:'----......,..--~-;--+---=~;.;.~~~+_-'-'=_+~~~H~

On Hand End of Year ;~-------_:_:--:--;---:--:--:------'::"-i---,;,. ...-:-~-..,.-;.".+-~~~~~. . ~

.... j' .. '.
".. i

TAR ji.; I', ,. "
"j ,.

!..: ..
"

~"

.' ,:,.

\ i •.

,..

, ..

.'

'. " _., ~.. ' ," .. ..:
,

... ~H!P.t; .. 'i ........~ ••••••• RESIDUAL.
On Hand Firat of Year.' '
Produced (Cr. Production ExpenJle) ------,...:....-'-....:..--;-....:..--'---......:..-+-...:....~...:!:!i!..2:~...:.t-.:.:-+~~~4~
Stock Expense ------------=--..:--...:....-,--:--------+-..:....----..:,..--I----+---+--1---.;.J
AdJustment&---Debita ---:..,----,--:-----:----:----:--T----:--....:..----1f-......:------+-=-----'I-...:....I---I-~
AdJuBtrn.en~-Crediti ------------:'--:--:.......i...:....:...--...:....--:-:----1-~-__::_:_:::__----:-+----l---l~-I- ...

Total to Account For _.....,.--'- _ _____:-:--......,-::---:..-....:..~--:-~_;_..::.,.--~-.....,.-~~~~+-_~~~?¥-#:~
Sold--:---------.---:---:-'-:-:.:..-----'---:-....:..--:-~_:_:_..:.-...:--+-..;-----:~~~_J--..:..;......~~~:Lf~
UEed in Gas 'Productiou .-"'"":'----..:----.:.-:--:--7--:-....:.......,."'-....:...:.-,--I--:.....-"..,..~~;....4--::.-I-.:...;,I--+--I

, T.otat'·Disposed or-:- ~-...,----:----'--:---:...--::--:---;;...:..--;-:'-+-:-..:....":':"...:;.:.;..::.=.~ __ +!:.!I.~~~~
On H~nd :End of Year -:---::---:-----'---::--:---......:..-:---=~:....:.~---,._7-~-....:~=--~....-~..;;,'"*..;...;.-I

: ;

: NODIl

545 343

,

22 BOO 13.

: ! .

22· AOO ,~

.' 22 BOO 13
i ;

.;

• 545 343 '
None; ~.. I

..... :
','

, ..... ; •• .'•• ·•••••• ·••• ·••-•••••• RESIDUAL
On Hand First of Year ...-..-:--:-_- --'-_--'-:--_....:..,..,;...,...,_-:--;---:..:-I-'--:.-----~+-.,..-~-+_.:.-+-...:.I
Produced (Cr. Productl~n ElipelUe) ---,---...,..--;---=:-:-,....;'-7-'---'::-+--;-------7----11-...:....-4---+--+-1
Stoek Expense ----:---...:....;...:..--------7--:--:----....:..-=-+-...;...----..:.-1-'---1---+..:..---1--1
AdJu5tments-Deblt.,_-::-_.::--:--:-:- .....,.-:-'--'-7--....:..=--....:..--'..:..-:::..+-..l..----2-+--~.....:..~_I~-I
Adjustments-Credit. .,....:.;...---=--'-----.:.-...:....---'7...:....--'--....:......:..--.:..:...,-+--:-----....;;.-j...;....:....-+.....;..-+--+-~

. Total to Account For--------~--:-:-:---:------::-':--.......i-:-....:..-+--:--_-_~...;.j..::._-t-...:+--i--I

Sold -:---;::-~=-~_::----...:......:-----...:....-I-;--...:....:-':..-:..--=--.:.......-+-~----2~.;..--=-+-+--+-1
Used in Gas Production -------~----~---.o-~-...:...-"':'-+_-'-7_-"'"":'':'"'""-_:_-+.:;.:.:.-+--+~_I___I

Total Disposed Of-:::--7-.--:----:'-.---:----.:-:"-:--.------'----4---:--.:..-~_-::..-l..:.:..-.,;+--+-...+-~
On Hand· End ot Year

: !
,. t •

-:

" '.
I < ." '.

; :
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v09 PUBLIC SrnVI~E EIEC'1JR.IC AND GAS C~ANY /"7~"':

620. RESIDUAL STOCK ACCOUNTS 849900464
1 Report belo.- the information specified , ti' I I : '
2. QuantiUe. entered in: this table should be comparable to the dollar amount. entered on the same liJ:'e.; " .'
~. The' dollar amounts 'entend opposite Re.iduala,; Produced (Crl Production ExpelUJe) should agree 'With.the total credited

to produ. ction' Exp~nse (ACCoun.t ,no)., TheqUantities'lentered on ,.these linea .hould agree 'With the total. of ,the amount! shown
- In Schedule 679., ' , I ~ i : ~ , ': !: i.!, :,! :; , .' ,

4. Residual. u.ed in produdion should include amounts charged directly to production expense accounb and amount& chnged
to fuel stock accounts.';, :,'! 'i' :; , , :

: i' ; i • JTEM I ji i I
: ": , (at'!; I ! l

QUANTITIES ;
"(b) i

DOLLAR AMOUNTS

'(cl
LINE
NO

i: COKEiA~D;COKE BR~EZE j! it!
On:Hand Firat cf Year I ;;';, ! r, '.:; .' ! -, t
Produced (Cr., Production; ExpeI:\se) .:.-...:.,_.,-,""__ ....:....--,__ .,-...:.i --'--' -+-_---J,;.;;u'"--'I&l.~ __ l----'*__~~.6lo~...>o!l"_l

Stock:E~pe~se" ': g I ! ' '," 'i ,

Adjustment&--Debit& i ,- ~ ~,',; ':! j i

Adjurtments,-Credits : I~: :': l~,. ~.....•.. , ,

: Net Coke ~nd Breese.Produced....:..-!..;·:;.'·.;;.':..·_---'·_'~:_--:--i-:-'-----_:........-I----_......:.----1--------- ..
Coke Purchas~d i ' :)' AJ1":coke -and breeze purchased 15
Coke Brtue P~rchaaed)' ""'''O'lnt...-l 'for in Schedule 255

, Total to Account For ,".., :.::-." II C I

Colee Sold' I: i~ !" " ::1 : I

Coke Breeze Sold' i i : ,.•• ": !": ;:; i': ;

Coke Used in Ga~P~oduct1ori~ :;"; :~ ... "i : i
~~~:rB~=u~::db~ ~:;jt~~i±\::~':: ;;~ ;_..; .
Other Coke :Br'eeie Used by Comp~ny: -.l.-"', .... ,-J-,-.)' ..:.i_-7-"---;i -;-:---:-------:--+---~~~,l"i,.;--~I-""""':~~~~~~~

Total Dil~osed 'Of; . :'. ",,' ,".. II I l

,On,nan~, End; of Year: '. :;;',,! . ..' ;., I

; • " : : 1 : i'~~:,-:~I: : ~:,.'.(~: i~ ~ ! t

Net Tons
?; '2,49 ;

.,<:;'>; 7;A<:;

i, i :
I
i

1
- 2

3
.c
6

•
'1_ 8
8

10
11
12
18
U

'-1&

16
1'1
18
19
20

_21
22
23
24
25
26
2'1

- 28
29,
30
~1
32
33

_ 34

81i
36
3'1
38
39
40

- .c1
42
48
4-4
46
46
47
48
49
60
6J,
52
63.

·54
65'

. ,." 7t.Q 04
lAqq 'OCI !>A

-'9?r) RSA 62
602 857 94

256 727
gO 247 '

i ;

0t'\0 .fll B 79'
,!'i::r; lA5.6i

"f~'~o ro'
.3269Sro

1?~ ?P.4
, I; 1;'7{':, 1

?I;?'~'

4 575

: : ~ : '. I •• L ~ ~ 'i i i ...j Inm::s:
(,,\. -t1~",-j+.h;'" ",.

Ii: .~.• ~~~ ". ~ ;~';·i I ~~'-l'-" ~.- '.,'1, : ..... .1: : .. ,; ,

, ," . ., 1

1 : ; ! '.~. ;'!. ! ... \:.~,

.. ! ; I ....~l I
10., I , ~ 'r-. .1., ,.'

.: ...... :I • I
.

i '575 00
37 484 12

, i [ I I .... '.. ;.DRIP.::OIL .... ;:;.;;.RESIDUAL
On B'and First of Yea~ ; :~, ",:: : ;;: ;.:' ~I

Produced (Cr.: Produdio~ ExPense) '-:''-'_'''___:-:-:, - -+-_---:~"'-~'-'-_-.:.+_--~.u.....::&:~~=4
i i ~ f ~ : ::",j ::.) . :::.( ;;':'. it

(;au.ons
21 000

471417

, i ,: ~., "." : 'I...... ,~-~

AdJultMenti-:ctedita "--;--..:..:.~..:....-:-...;..:~~-::----....:.-__:.----..:....--_+_---=-=-'":-="-=--....!~--.....,...~.,...~..
Total to Acc~unt Fo~ --.:..-----'---------=-----:-...:.:.--------1--..:=;~~~~-4---~~~;..~ ...

Sold .:-..- ..,.:...::<.:...._.....,...::.... ::.....__ ..;.;.......::... ---.:._..J----:l~~~--_I_--.2.!.~!!.!- ......4
Ueed In Ga. Production -:--.:.--~--::-----77'___:-----7_'_:----------I---~__:~.,...--l..:..--~~="=""~ ...

: Total DisPosed: O~ --:--:.;-.;.;,...-:-;;..;.;-::----+---.....:..---..;.;..-~---_I_~~~'_::~~-+---~~~_'E:?I
On Hand End of Year _-....;...;;..__ ..:....~-'--:-'...:.:.. _ _;__---------~---+-_-~~!::.l<.ll:.-- __+_----=-...!..:~~~

I:

49241?
4139 057

39 059 12
57 307 11

~.'~,.' i :.,.. '.(.,1 I:.!

/') :'".'1 ~ :

57 507 11
1 752 01
.

'469 057
23 360

;::~"',:
', ... ,.:.....

-' ':..: ! ~ : ~, ....

Pounds .,
650,600

5 237 131 .'

, i .sllI..f.iIATE. .OF.·.A,LZ,n:NlAoRESlDUAL
on: Hand Firai of Year i b'!::: I',:'.' j::, 'il,
Prodaeed (Cr.: Prodiu:tlon' Expe~e) __ '''_~_:':_~"':':'_:'":,,,,'_; ...:... :........_---'_--+_~..!::.lo.!..-=.~ _1_--_.u.!....:.!..(.)oL..l .... 'I
Stotk .Expense' : I I! ..:, ;i ..

Adjusiment~Deblti I I '~: •• ~. i,. :,

Adju.tmenta-Credita. : ~ " ..
i Total to Account For : " ,

Sold i ,.

Used In Gal Production .-------~~~-----------~'-----l-_:_:~~':":::'~--t-...;.-_::~~~_:::_J
..Total Di.poled Of ;;-:v.;-::---;:;-7'"-:::-;-;""7.:-;-:~~::-;::-::-;-~:::;_--;--:-----:---+~i2..:~~~~--+--_:~~~~~On Ha~d 'E"~d '~f:Y~'i.r"·' v•• , ." ,': ". ,,' , ...... ", ~ •.

5 8S5 00
78770 81,..

"

.. .....~

7'2. A04 51
1(l m, :r.O'

5 098 400
'7~a ......,
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Reportforthe'Year ended 'December '31 j' 1944' 60

620. ! " ,~ I:
i -. I

!:'~;.:.'~_~:I, )
" !I! ~'~..;:.: ! ".~
l. -.,-..~.~..--.~, i,;,'
I :.
! 1"'- I;

849900465
.,
~'..... ::
'.'
.1.... :.\

LINE
NO.

ITEM ~. ,
(a) ;"!

. '. :"1 ::/)
,'" ot'",~......'~.

QUANTITIES' :!
:;-~ i(b) I':·

t'" !"

DOLLAll:.MOUNTS
- .. (e) ·.c

1
2
8
4
6

II ':-:-··-:----:---:---.:....--------;-~..,..,:,..__:_--____:___;_....:.-~:..:.::....:.....:.....II_--::.~+~~~---=~-:.---
'1
8 "S --~---------:..--:----~..;.-""77-'--.:...;.;..-"-"""':'"""___;_';_;_~~f_:_;_--=;.;=:::::.::.;....;.~_+_--,:.-----:..---:.--

10
11
12
18
14

16 1:''---~~-------------.:.~~_'7_--_;_-:.~__7:_~~4-_;-=-..:....:.:...:::...;::.:__;4--=---:.....:-.:.-''""':'"""
16
11
18
19
20
21
22
23
:u
25
26

27 Totat·io:.Account For -"-'-'--":""~'---7"-~:-:-=-----------'--"":""~--~~~~~~-+~7"~~~~~~28 Tar Sold "!,,,! .' ..
29'- >Tar ~transferred
80. ~" Tot&t:Dllposed Of! :u..-'<""'-="--'='''''-7:...:-''=''''''-=~!2.!~~~..:!!.!~~::-2f--~~~=--~~+-~-=~~~~~

(. .' .-:
31 :.:On Hand 'End of Year_"_'_'_':-:._ .._.":"" ~-----..:_:__:_---..::....---'----'---+--~....:1.~::.....fl<ilii..:..+---~L-!.,,j,,""-~
32:'

118 "r.---:-~"i\-::..'1. ~:rr..VPP.J.!.r::, ••ltl'lmC:":'7iESii)UAj~~7:-:--~~+--+r:~~--rr-":""-~---
!W,.: :O~ 'Hand Firat of Year, _. ---------;__-.,.----..:-....;.....;...-..L...;...-J---.;-.JlJ"'ll:l:L-..:.....J-:----'-----
1I5. Produced (Cr. Production ,ExpenH) -------:---'---..,....-;-_-:-.....;._---:--;_+-_--:-.l......I.l-I>.<.J,l..I.M.-::--I_----'~-L/.~~
36 '. Stock, Expense .....;.-----,...-,------:......_-:--;---:--;-....':._-l __ _,_:-+--:~----..;...+=_--......:--:........;...--
31 . '. '.Adjustments:-Debita

~. ::·.Adju.tmen~redita =---;-:-:--,--'- -'--'- ;-.:._..:.....-:--:--::-_:_-;-...;...-+--:------~~_--,;.-~;..-_
~: ~:: :~w~~.A~~~F~~_:_~ __ ~-~-~--~-~~~~-~~~~-~~~~~~~~--~~~~~
40 "Sold7··~· --:;:::-...,~'"-; ----,-":7",-.----:':--.-:--.:...--=-:......;-.:.--.::-,-_..:.:.:._+.::.:,.....~~Qi;1.~!.i!:.;+-..:-~~..Q.illiL.iJ..
41 ; .Uted'in GBI Productiond :, .Total:D~~~d Of ~.,~--;--~-~~---~--~~-~~;--~~~~~~~~~~~~--~~~~~

43::0n Hand :End of Year -'-'~-;------_:_:--:'....;.....;.--;.--:-_:---:,.....:..:.....:::...:....;.:.;_'--.j.......;;.._.......l~w;,--=_+:--------
" ; . 0': ... I

0&15 :

46
4'1.
48
49 ;

60
61
62
63
64
66

i' ;'fATB:RGAS TAR RESIDUAL
On Hand Fint of Yur r ':',
Produced (Cr. Production Expenle) -----;;-;.:"". ~-::_i_:----:-'-'-~-.,...:..-~+;_-J--=-=~~~=_=_~-+--=~~;_~~~Tar Purchased' , , 1':·:;

.:.j

-;,.! : GAlLCNS~ ~
.----"5"013 -5:i9~

"', .. ~..
24 015 193~
2 566 082,;

I .. ~.,....I ."«

·':1
.5 411 915', :
:2 843 475;'
i 119 1'48:;
'2. 91'\2 R?3 il "

'. 'I ;",

1 269 554 2£
• 158 S'4G7:. ,, ,

J I.' '":,,~.- 1·'t:.!1

: ••~ "1 t ~';' ;~

._. ~
" ~

r ..... I

" "
". f',,~

.... ', .....

~ "
1\,' .t

" ,{

\.-. , ,.. I

-

.. J:;

i

'I

., "1

,'.i
1 :1

~Total to .Account For --------::-:--'-'-:7-~--~-~7__;:;~rl~-.;:.j~~~~~oo4--~~~~~~
Tal" Sold-..,.......----'--------~---;....;.':-i___;....;.,..---~_,_.:.....;..:.-+__7_:+--..l..iZ.....:t.o~-'-'5&.~I__-.l.....~u.....~tw..=
Tar Uaed in ,Gu Produdion
other Tar 1'... " h,.

,
29 598 A04'
1 ~ 41~ ?~A!!
'.1 ~47 33~~

1._ ~ ,-..:~ _:' !

I ".
- 24 327 685r.. l" 269·119'

I " ," • ~..

..! ; !

... iGALLms \ \l
I ?i:>1'". All( ~

i~.(lq()-, ",.c;~:
; .~ • I J ~ 5
I I ....

I ~

11 1~<: ~?""
... ;1 165 675;~

I .. ;
';, !r 1 '~!'i':;fi7!'i"

1 ;:;l R ?i()A I'll

1 1 41 "~!> flF
- 1Rr: 1n? ·l.'

~:..:'.,- :
': ~

.". :-

,'" -:.1
i~ .,. ~ _ . . \... .. _ ..- ••.• _.;~ •. -:-_. _._. 0-;- ' __ . __ ..... _00, ...

.. '.: .. ... :

.~ ; NnnFl! \.l •

...... ;'.
,.
"_.. )1
,!

..

, ~'! '

r',:J:
~." I

;:,. '.1,-,

:;, ?P.'1? '(Y

, '"'0 '0'7>: ""

"1 , ,
1 A7 liC;C; :'i:'

'. 1!'i(i 591 1"
G 553 I,

1M q44 2'
."to Water Gas Thr ·incl. in lire '4

i" Ii, I:' '-:"

S5 855 5.

i ~ : :

~ "

,
t'. ~:~:- \,

: ,'.j i : . ~OAL TAR
On Hind Fipt.of Yee.r·_'-;-_-..,.. __ . '-----;,-....;.---'...:...;--:--:....,."-.:.-"7""....;......:.:..;.~I_~~-:-'>l.oC..~-.~:._t-__:--..l~;.r;I.u.........

.: Produced '(Or, Production :ExpenN) -..----.....:....---;.-,.---'"7":--~.:.-..:--..:.....:,..-1....:..-..;..;;w,.L02I.L-;:u..a..:_+-.....:..-.LO.::s--~cc....,.
. Stoek .E~pen6e ',......,-----~------.:.---:--...:,..~-....,:.---:.....-+_:_:-~=:-:'"::;:_;_:_:._7.__1_----'-...;.;."7""---:7'

, :··.Ad'u.~n~Debit._'":'·....:.-:-------,....._7_-..:.,_---,:.,.;.-...:.;.;.--'-_..,..~--_7_---...:,...,......;_+~-_~:-- _
. .Adjurimenu:..:Cndita

.. r· -.i

\"'-449;292~
! •

!f'OJNPS ~
! NnrlP "
Il In!'i f1?S',
1 " ';

1 "

.:., .-,' ;" , ; RE.SIPU.AL '
<On Hand'Fir.~ of Year" . ' .. :: ;:. :'; ',-i. ~ ; I

.,:Produced \ (Cr. Production ExpelUle) __ ,._.._-,-:-_:__' ..,;......,:.:--7i-.:-7-.;::--7..::.....:....-+....:..-t---;-----~4.:-...;,;,-..:...:-.:.-.--
Stock 'Expense . ... ::" ; :: .

:..Adjustments-Debita" .. '., '
: .Adjunmente-.Cnldita '...., :.. •

• Total to .Account; For~~:-:-:-~---------:......:.___::::_:::_:......_:_~":"7"...:,..+--+_----~+~..:.:.-..:...----; Sold: '., i

U&ed ill .C.I.Production ------------..:-....:.-...;..---'-..;.....--'-'--~-'--1----;_-__:_.....;.:..""-'_2._.J-:~..::....~-...:....---
•. '. Total ~ispo~.ed,.Ot ;:"7:--:-:-;-:----;'~::_:~:_7"':~::-::--------.J-....,._i-~~--H......::.........:::..:::...-----
On·H.nif.End'o( Yeai-'

.

",4i,

:i ,_."-~''''':'''~;""',_.....,.~.•~':"
.. po: !~.'.,, .... ',

• ' - ~:,'~ '. It:-',: ..
.', - ~..
t; 1·1

. . ~

'·.0 - ..• - _...... -~r-' -_ ...... _- •••• :!"'-- ••

" , ;. -'. ..1 -
.:
.., ....

Ii .. " '
'! .'

.__ . ::. .-. , .. '

II. ". " 0- ... _ ... _,

',' o.

:i .-

:~" I

,
, . .'j ,f •• ! .~''

'o'. ,
...... RESIDUAL ! i! ! .~

I :

.

: , ; =

: ; .•. I

... :: ._ iI l !

I' ..... .. i "

i I
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849900466

j

609 'PlffiLIC ~VICE ElECTRIC AND GAS CC11PANY

j 620. RESIDUAL STOCK ACCOUNTS

I : 1. Report helo", the infonnation a!H'dfied.,
1_ 2. QlIantitiea ent.end ill lhia ,table should be tomparable to the dollar amounts entered on the li&meline.

I '3. The doJlu amounta entered oppoaite Reaiduals Produced (Cr. Production EX!H'nae) should agl'ee with the total credited
to Production Exp"nse (Account 730). The quantities' entered on these linea should agree with the totala of the amounu aho'll'1\

I in Schedule 679. ' , "'.

! ~. Residuals used in production should include amountl charged directly to' production expense accounts and amo\lllh charl'ed
to fuel atock atcounta. :' , ;, ,,"

I LitlE , ITEJot QUANTITIES Dc>LLAll AMOUt/Tli

I HO ' . ,(a) , Cb) (c)
,

,

NET TONS1 COKE AND COKE BREEZE :

On Hand Firat of Year',;
" .d "'1" ~9 ~QR /;02

3 Produced (er .. Proda,;ti~n Expenoe) 2'Q O?? 1 ~ n,? '1
~ Stock Expense
6 AdJustment$-Debita" ,
11 Adjustlnenta-Cr~dita' ,'"

,.- 'Net Coke and Breue Produced7
e Coke Purch .. ed ) All coke and breeze purchased is
I} Coke Bree.e Plirchaaed) ~ ~n~ .. ~'" ed for~1'1 Schedule 2.35

10 Total to Account For
" ??..t .4<:\'7 -,., .41 -"1 n '11

11 Coke Sold ',' , 4Q 133 .dQ'7,01780
12 Coke Breue Sold

41 567 ., 303 541 62~ 13 Coke Used in Gas Production
U Coke Breue U.ed III ,G~ Produc~i:)

'8 555 "" ..29 941 29
16 Other Coke U.ed by Company r '" : 106 231 813 474 92
16 Oiber Coke Breeze U.ed by Co~p.ny " (b 1 11 227 39 304.96
1'1 Total DlspoRd ot ..

, . 216 713 1 683 280 79
18 On H.nd End of Year

, , ; 7 784 56 429 92
19 : .. I , i ; -

·20 , , ,
21 1.:000E:S: :
22 ( .Q , '~, "..~ ",,+l-oi,., """' ....,,1'1,,..
23 ,..~...o on 1'...... i .. '~,.I-,"'rl"' .. 9~C;

24 "

2S ' (b I I:lcludes coke :'ree7,e intp.rc!,~n", ..n •.•·iflo, .. como,:;nv.
26 ...~
27

,
,

28
29 ..
30
31 .,

32
33 ........ DRn' .. alL ........ RESIDUAL r.ll T ,nNS

" ?~ 1 01u On Hand Firat of Year 360 752
36 Produced (Cr. Production Expensel 442 640 35 274 36
86

,

37
38 • A~ju.trnen1.ll-Credits ' ,

39 , Tot.1 to Account For , 466 200 57 026 57
.', .0 Sold . - 550 325 27 716 48

.1 X1.AltJIi':QUJPI-~~. -"'-n .. - - '. --~ .~" 1';" .. A m ..19 fI:'I1t 93 977 7 555 55
•2 Total Disposed ·Ot: " • 444- 500 55 272 01
.3 ' On Hand End of Year , 21 900 1 754 56
« . ,

.6 , SlJLF.k!ATli:. .OF•• .u.-~..unA. RESIDUAL I POUNDS

.6 On H.nd Fir.t of Ye~'" : '7A(:I ?,?,1 10 001 :'i0'., .7 'Produced (Cr. Produl:tlon Expenae)" ,. 4 ?R:r. '719 A' 944 90

.8 Stock Expense

.9 ' Adjustmen\$-Deblts
60 Adjll.tmenta-Credita.
61 Total to Account For " 053 050 71 946 20
62 Sold

, 5 033 050 71 686 20
63 Used in G.. Production ,.. .. ... .. ' ,', , '

r" Total Disposed Of. " 5 033 050 71 686 ~O
66 On Hand End 01 Year 20 000 260 00

. n .. .."
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849900467

I
IOS

620.

1 l ;
i 1

.... ....

LlNE
I 1'10.

1
~
a,
6

•
'I

••10
U

i1%
I
I 18

'\:l'
15

i 16
11

I~
20
%1
22
2S
U
26
2a
n
28:
21
so
31
8J
as
S4
8fi
at
U
as'
81
40
41
u:
0&3
44"" ~n1:-".1 ~.,":' ~ !••••• :••• '.:.: •• :.••: RES1D~AL
•• '-On 'Hand ·Fir-t'ol. Year '" - " ; ~ •. ." . j I

.'1 ;~Produced ~Cr. pr~du:cli~nExPen8e);·_---::-'_---:---::-; --:-~!:-:.-;--T.'-+-7:-7::-:---:7~--I---:-----..;+_.::........:.--:...:..---.
48 Stock' :E~Pen'ae ' i : ;..:, .. "':' , .. .,~
'9 ,:·J.dJlIltmeni.:.:Deblta; '" I

60 -.Adj.;nta-C~.iita :; • .. ..

:~ ~OI~T~~,~ to Af~o~n~ F:r·_,_..-:-.,-:-:.;-:..-:.." -----=----7:-,T':'T7".:.- ....-:--+--;-----~+-L::.-......::~...:..:::...---{
63._ _.Used i~~.G.I. Prod~ction.,... ....,..----------..:....-..:...--..:....-....:.---.J---+----....,;;.--l~::...:.:~.:..:...:.::....:~---1
M >:., 't:0!-l ,Dl;a~.'.Cd ~!-,;.-:<.""1.:-;-.---::-:-:7;-;::-:~___:::-Z_=-::_T.:"7~"""':"1""""':~'"'7''''--;'~h-:-+--:-::....--.;!~..l-..:....:2.....----I
66 "On Hand 'End of Year l.. '.'

;~~AH1Ul~. ' t
l'~~,':eb) I S ~

! G:J.l,CNS:~~
·_·....!'i-l>RQ-"a

22 607 717
2 600765

.'j
:.. \ ; !

JTEM ,:>.;;
eal '.:,.1

1 ! '
I

; I .~ •. t .j JlOLL.I.J''''AMOUNTJ
~ ., ~c) ;;

;, ~.;~~, ~~, 2!'i

1:·290 91572
..162' 997 51

, i: ".~, "

I •.I.' i;, "

t :. iJ

::: : ~
1"641:· 014 A8
1 519··480 57

=-166-:231 55
., 8,,478 00

I • i 1' ...... ,

i ':: i : i lATER; GAS TAR RESIDU~ l: i: :
On Hand Firlt o{ Year ~-:, .. '-".->' .... .L... ~._i, ..~.• :." ....

PrOduc~d (Cr.' Production Ellpenle) -----',7':-::·tl-:-'~----;-;-' -7':-;-';-' ~:':..;" --'"7.':+.-;-if-~~~~~~:-=-+.,=..~~~~~~~
TV' Purchued : .' ::1

.~ ." t

; .\ " :

30 47·7 601
22.;822 982,
3 861 256
i 118 367_.-+..-~-_.__..._.~
1·980::826
~- .' ~.~.~

27'785'-451
2 694 170
I' ..- I ~

I j ~.-'
I 449= 292
2 292 766
j ' .. -. ; ~

(See Schedule 255) ·:-·:-1 .... , I ; :','to :,':i ";'!

1-536-808 7?
"104:'205 71

• - i'-: I:.

On Ha~dFliat of Yeu' ..·_'_O-:-,-ii....:_.:_J ----f.;;7--7...:..-:---;"--'---:'-i-..:-:7.-:---7.+--i.,.-;~~:..;:~;-.+-....:.~~~:.¥~~~
': pro~hieed'.'iCr'llproo~ctioJl Ei~) ~-;-_:_-i--:-;--:--:--::-:-'--:__:~+--.!:...~~~~~.J-~~2.;;~~....!::d.l
. StOck: Expe~18 ! 1 r I : I '
:'AdJUltmi:Jl~Debltl· .; _. '~ ... : . ,.... . .. ..... ..,..
AdJuatni~~J:::.cre"di~ _'";".•-:-:.-:~..:-:'....,;lf-~i·'-::-· _;_;+~~~--;.---'.-:..:.:-~~~~~-....!--:.-.....!....:...!,...+---=.::.......:.;~.::.._--..:~
. ~ I 1; ~ .. ,:, (·t~·~ I I - ~l} i .. : ~ ,."'.

'1 .' i ~. t ! ~
! 1 :~ ~

~o ;Water res Th1". ":1ricl~ in 1.fu3·'4
!; ., '..,"! I \ t • !! ~I ~',;(~I

.;. __, "'_:"~ri:._~' ...-L- • .j. .'.---. ~ .-

2·:742 058
2:537 S ;
~ 161 ,

-2 499
.. 243100

I... ~i· : I I

, 258 950

;,;- j

.,' -, P!'iR Q!';O
''''! .; I;

.","~"R:(:l!'iO

.~ I IItn"'.. Ii
r.. I 14

" 24 ,711 06
:'126 ~'102 21

.,J " ..... '

I:. ; ('

';.:.

C150"'sn 27
;12 '581 6

.866 3:
,1~ '·44tl
-'-5 "565 0

I Total to Account For • :'~ Iii ::.:: (.; ".,Tar Sold t 1 I l •. ' 'I i ,.~: i 1 ~1;" I 1":"'·1 ,.. :." ..

Tar Uaed ift Gu Prodvetl~ft i ' I ~.'·"l r;J , <~:~1 :':! i '" ,...'
other Tar ;,...., h... r;; .' I' I r-~,! ;,; t,

:'Tar: transferred to; r.-lectric;~Dent.·:·.. ..':'_.L-i·'I·"'~·;·

._. j 1 "1 'j".\~q /"", ! i --i

61 A,n A!'i
[ : t :
; : ! '" I

.- ,,. -< .'

, p" 'Aln AS

',. A1 ·R'O BS
~.".' ..... '.'1 , i: i

~. I

"

,

.- :

OJ I

i ~ ; I

:l._ _.~ :':: ••••• - .. ;_.~.-"

1,1'",':

, : II ,

! I 1 :

,-, ". I::' t"': f' ~

i! 'J';"

'i
!l

! li :

~ i ~ I ! ., ..
I 1....

1 1
;:OJ
•• I

i
i I ._ ~: I....": .~'..'

, I

!
... '1~... ~-.i ,r:.

TIERRA-B-002056



609
PUBLIC SERVICE ELECTRIC AND GAS COMPANY """$of""

:.X;:~-1~-rr-iTll-r1620':'RE.SIOi.rA·:C'~sf6CifACCOUNTS·'I~-!-·~-: : . - " I' '"..,. J
. . I : i I ! I , . ' . I .' I ' I I " I r 'I "I ':. " • '.r " 11 Repon below the information apet;iftec!.' :' :~l' ~. ;-i ' .j. ..,,!.! i : : ... ....".,..i ~:'- 'I

I j ~ Quantltie~ e:nte~~ in thb Itable I should he eo~pa~bl~ to; the dollar ,am'ou~tII' entered :on the ~ame line. ~ .~~ i:
, ; 3J The doUar 'amountll' enteredi opposite Residual. :Produced (Cr. Production Expenset.bould agree wltli. the 1(,t:aI.etidited
'.,to Production. Expe,nse. (Ac.countl' 730t.: The quantities ente~d: on. lhe.e lines should agree jwith the to.tal. of the ."moubts' shown:11 Schedul~ ~79~ i i, ! I !. I I I, I ! ! i I Ii ; ! , i I ; . ' , : I ' ~ , :.: ! ...1 ::,j ::Ii
'i '.,1 RUldual .. used In ,roductIon .hould metude, amounts charged 'dIrectly , to production' expeJUe accounts Illld amounts charged
•~ fuel ito~k accountS: I i I I Ii! ; I I I Ii i! !: :. I : I ! ; . 1· ! I _. I~

-

849900468

!! :•

LINE. jl . ! I'. I i, I:. I I I l-[:':; :lTEM j.. I i It-, -+1'1---"*. -'1- "I' '-'" .... '.;.. "",. t-· QUANTITfES' .. - . ·j"OLUlt A~OUNTS
NO;, i,l I ! If.' Ir.-I (a) I:'.' I . , , I!: (h) :i, :" ..., (c),:

II' I I. ! 1 : 1 ! COKE~Akn: cb#. BR~~ I' Ii: I ';" ; ',I ',j j NET TONS. I' ~ ;, :; :j
~ 2~ On Hand First 01 Year ! ! ! j-!:".: ~.:;;, , ...' ,..•. J_ ...• i !..... '·7784 ..... ;:58"'42992

j
'8 i PrOdu'ced (Cr,! P~Od~ctlon: Exp~nse)Y;: t: I' I I!! j i ! 258 820 :2 287. 951 67
4 i ~to'ck; E~pe~sel I I : I I I 'e' ,e,,! ,.. i" i 'L. ~_.:._... J._~ •. _.. : .. ! ..... !....._•. _._-.. --,- I ... ,_
Ii; ~dJusb~nts-bebitJi : I I ,":; ,,.;. i r ':,. Ii I I I !;:; ,~" i,6! )"djustm~nti-Cr~dits I I I b'ii· .., ':;:. ; I,t, "._ ... ; I .• _ ...... _ .. ;'" '.' __
'1 i ! iN~t Coke ~nd B'reue tPr~d~ced; i,~: I : ,I r, " 1: 258 820 12 287 951 67
8 ~ Coke PU;~h~se~ , : :-)1 All coke and'. breeze. rorchased is !;;- ,.. .. -I x ,.,

11t COl<eBrJ~e P~r~ha~d i ) I i accounted for. in Schedule 235 'I "<", ! '" ;'

j
10' i ITbtai tJ .Aec~unt ~ori I j :~ ::~!.! I C': , :' ... " J .. , , ; 266 604 '2 346 381 59 ..
11 ! tok'e Sold I I ,I I I t··, I, ;, " ", II I ; I! ! I ' : 60 483 ' ! S44 6' 2 77
121 Co~e Bre~ze Sold; 1 Iii I !~' I'· i :;:-!'~, , !i·-, -. ; -·l-· 0" I 1- i C·':·-;-- i :. I
13 i Cok'e Used l~ Gas! P~oduction~ : :;:' ,:~: t; [.. ; I: ' 1 ; ! I : 44' S4'7.: I : g51
141 tokieBre~zeiUj,~d'jnGuprodu~tiol1l::'i ,.' "-" , \! f L L_ ~·..j--:_·7-~54··_·! --1--'28304 79
161 6th~r (;oke Us~ bY!Comp..nY ~(8.') I.:, 1 ~ ," ! Ii i I ; I : j 'I 150 117 I 1 1162 558 87
16! . Oth~r C:ClkeBr~dUsed by Conipa;;~ if; ! f··! C :-';' .. --). ;'. t··! "';";1a 251 ,.. I' '-1 :59 307 71
17 I J 1 , I' , ii' . I : ' 'r;;j '",·1 ,,," ,.,.,.. ' , Ii I' i ': I I I ., S'" 0"'2 I 2 225 909 15:TotsIIDispose<l O.f. ," ,. , ,I ,I I 4 iJ .,

18! n 'Hi,jdl)';~dhi :Year: I I i l~!, ! ~,r< i I i.-i- ..; ; .... 'I ";,13 Sl2 I 1:11201472 44
19! I!·!. I I I I I ! I i I,,,,!r,'! ~. ;<:.! ! II !; !,:: I ! , i :;. I I "

20 J i!'! i , ;, I " I... I~' i I·' ,.,. , ,t·· I I ;, I ..: I

21 '1' NOTE s i ;' I' I I I I '.: ,;: I ~;; ,.", I I: • I ,: i I I
22. 'l'ii(a)i I .. ":'::'1. ".I'!'n"'lnrl ..... ~ , .• !., .....__ ...

j I I IIi Cokel accrn'nt ....d t'o';'·'1n·:S",hed,,' ... l'l';,!;,' '. ,. '-'I,,·j ; .• ,,-;, ii',' I

'"

I 70 785 80 -
70 525 80- - .__ :, ...
70 525 80

., 60 00

,
S04 58G!
591 866-'..

94 2'/6'
486 142:
18 244

: !- .• ,.

: POUNDS,
20 000

4 810 470 -

..:...: ..
~. .. -.:;. -,

,

i ~ ...

.; \" ;;' ." 4 830 470
4 810 470 ;" , ~;

4 810 470
20 000---_ ....__ ._-~--,- ,... -- .-_ ..

1 754 36
_39 716 18

41 470 54 -
, 32 180 OJ.

7· S1Z2~5
I 40' 02 24 ,

1 568 50
,.

260 00
~. : 70 F:>.5180

.. :; "

,.,;; - .-
." .....

TIERRA-B-002057



849900469
Report'· for ,the :Year I'ended' December ~31'~~;1946

:' ., I' '. ,

620. RESIDUAL STOCK ACCOUNTS
i~,. I :._:,\C~:ltiJ1ue:d) ~~"i

!!: -:: i ~ i l ! ~ .-:1 ••'. \

! ! i : ...
I ~! .•.:'.

!

, '94 ;276

. ..
,.~ , QUANTITIES'

j ,. :,: ,(b); ,
nOLL.u AVOUNT.

'0. ~·(c)

'"..... ;. '!,

- h'04 1205 71
,-1 554 509 46
" 86 550 40

. ._. . .... . i. ~..._..-~...J T ~

.._.J. _'..... _ ..

1
2
8
4
6
tI
'1
8
e

10
1J
12
13
14
16
11
1'1.'
18
19
20
21
22
23
~
25
26'
n
28

:~,

30.
31
32
S3
S4
86
86
3'7
sa
89
40
41
42
48
44
46
46
4'1
48
49 '
50
,61
62
63
6&
65 •• ~. '_' •• __ -0 ... " ' •

LINE
NO.

ITEM
(a)

i 51 fI17 '61?
l28-624·820
I'; ;:.552 '229
i '=::911~~Q

, 952 laA7 AI
., 717 306 5:

15 QlI;C lI;"I

; .~ 7QO II?

• I '-' .. '. I 0., "'/'" '0:.. .., ';" "•• , :"" '._ .'-:- ,.

;: . 1 GALLONS
I 2 694 i170
125,784 ;224
: 5:004 ;945

~)!1 I ! Ii" ~ ~ '" 1 i',

.WATER GAS TAR .RESIDUAL
I

; :

'-'-,.;.1

,
Transferred from Drio Oil

-
'. .

! ._.' j -I ::

I .. "'" ~

,. , -." ~
.~...... ., ." ...- .::

1 ,

129 068'688
" 2 fiOR ,q?F:

i ,
. . '".......~."j~_..... c

'."'~._l .~1--- •. i "..~.. .. .... , ~i :..

'i":'i" :'>65 00
'6A 7" 17!i

'~ .... ~ ."

" ,

~
i , o:243,ono
1 5' 06714$1,"

.. ~.~. -~": -: •• +- ... !

~~..~l : ': 1 I" ,j

I R?' rot:. 7!'i

66 676 75

. .. ~: ~I

" .. 1 I ... • .. il

: :

66 676 75
, 5 400 00
" ..' _.. ,I.

,
• j ••• '.

0'-t:- .,;;

: ,

.c. ... '.

711 787 IS7.

,," .' ~o; ; ~>.-;. ,;: ' .RESlDUA~ i
, :OnHandFirstofYear' :.. .,.::, , !

;'P~oduced (Cr. PrDd;;ctl~n" Expenn)_.':-- ..;...-;-.'~....,.~_~..:....._:::_.:.......:.:.~~-I-~------i~:..j....::.:.-+:...:4.;~+~
"StDckOEx~ns~, " 0 0", • ,. ,

"Adjustments-: Debits-:-'-··--:-T"?":~--;--:--~~~~--7-~-:::--:::'-~~~-:::----+-:'-----+~+-:'-~~..::Jk--h
-Adjustmenta~Credita' =-....:..._' --..:.;..--~----;..~:.....:.:.,,:-~c---.:;-;...-+.-:._--_--.:~=+~....;+.:.:":+=--~

. '"Total to Ar~ou';t For---:-----------;-,-~_:__-:---__:_-:-~_:_-t__:_----....1~4:..::.-+--=+.:..-+--
Sold' " "
U5ed in Gaa Production'-:::-'~T------'-~--;--:---='--=:-7"";+-:':--1-~------:!-:+":'-+':':"""~-+":

~. Total Di.po~ed ·Of·-.'.....;.-.......::---------:-+--.-:..-..::-.:~--.:...-=--+--;~----.;.-+:.--:.:.4--ll-~~
On"H and' 'End 'of' Year

~ .,
6 167 710'·'
5 861 550'-

! ;

,
I

~ :! I".

t 5 861 550'
'"2 306 160

... '-j;

,'.. :
'0'

I,-
.

.. ; "

',- ..

ii .::, ~ _ 'I'

? .- II ~ :'
~ ~.
t~ .: : ~

JJ IJ l.o.'

~; I

.' :.

~ = . i , i

73 87 67,
69~ 75 55:

69; 75 55
'-'4.512 32

~.' ".~ .. --

-, ....;...~ ...... , -~-_ -.- .'---!,.. ~.

-. . ..

t ;

i 5 510:485
; 5; 0301485

'. : .. ~ ,
: 5 050!485

2801000

,,. ,
~t .' t

;-'., 1 .~.'..,~
• i1· .•1 " ! .'

~
None 1. ::

6 167 7,'0 c

•• , .;.RESIDUAL

.:

TIERRA-B-002058



PUBLIC SERVICE ELECTRIC AND GAS Cmi!PAh'Y /9'1'7

". i". "-'.-.-. "".: ... ~,...".I"~~.~,.,•.,. '-;---';'_'-Y .,~:>6Z0".-,RESIDUAL~S.TOCK ACCOUNTS ~;.~":,-"L~j:

.~. : R~b..!:·t:beio~ t~e jn!~~fI,tjon~ sped~ed. ; ; ; Ii l! i'l j :'T 'f' TT TT1'~l-r'-'J;~'T-':~- ,"
-2. ~ ~~'antities lenter~d.Jn·:.ihis "table .should be·.;c~mparab_]e·~o the· dciUar a~ounts. ~n~red on th~ same .line~ ._..: :: " .,,':~
3. ; ~"i-e dollar amouJi~ entered opposite, Residuals Pr'odliced (Cd ProdJ1dioJl, El<~ns'e) Ishould ~giee .....ith the iO~l credited

~o.Pro ,uction Expense; (~~count. 730) •. The quan,titiea en~.~re~ 'In .th~se ilines should agree 1rith the; totals of the .a.":'0J1nu·shown
In Schedule.679.; I '!l" ::'" i: : "'; 1•. ; ; n ! ~ ":' i r "j ; I i '1'"j--'l -("! .! :"'1 =~::::".,~:,

.(. . Residual. used i~ .p~~1Jc~ion sho~ld 'indu~e. amount~ c~arged direcpy: to, production' I' upens~ a~c~unts and lamo:1J~~.:~harged
to fuel st<lck accounu. ;. ,., ' :., ,; ,.. , !..I :.1..1..1. , , .1. .. , ·····1· j ." .,.,!

i ; I
l. ':-- \ !

i :!" I ::'

I _-.; ~_'.

UNE
NO.

; ; lTEM
(a)

: t,;·!:;
' .... -l i ;.+--1 .. f-!- ~ . QUANTIT1ES i I DOLLAR :AMOUNTS;-+-~-i. (b)L __.:.... ..(c)

~-.
.'...' ''I

'., NET, '-TONS .i_ :
, j ':~1'3572 r I.:, 2~ IA7?14.11

'2
,3
~.4

:6
'6
: 7
: 8

9
10
·11
'12
·IS
14
'15
:16
17
18
19
20
21
22

'23
. 2-4'

;25

" ... ' ·l~· ·1-- I-
i ,. I ! I ; i

1"il2 141.! !.: ?;~!i51??R n?i

, :525 713' ' 3 415 701 rn
.! i ·9115ff1 I ; ,-;,1 1.0 955 02

: i ::~: ;... I i"-

, I. :-55'7'--~i"I !
I!', 1'26 I

:'~?i·"'QA.!. i
I 1 ~1 ()~ I :.
'.. ':"'?O"741+ - ~
i I :.1 ·Q7?! ;

.•..•..• !_ ..• : ....i~.....'. ' -.: .~
! ! I !
: ! ,...1 ••. J i

i. '4 .. !

"?;z.~' : .,+ I'

I I
: j.

i'h
'512 141 '

i !

"

it!
t i

: I.

..' i
, ! t i

r-- '1

: I

I '; •• --

i .1.

... !. i

5 555 228 65

~S2 ~85 51
29 97'3 56

1 611 ?al ~A
I:;!\ rrl1 44

3 4?() ?7!\ Ml
.: "'I:; .<l.?!\ !iF!

'.
,j : : .",. ~. !'. " t- ;

:j'" '1 ,.. -. ~.-' I
:t', 1
J • I

·l--·L .! ;- . -'. ! '.
! j'.' ~. ., I 'J J '" I" I

" i :
- II j,. II ; ..1":.'

.. :..

i :
,'._I ".~ l ". '._._ .i

:!" l I ' I... , ,. ,
'. +~. 1-"

f : i, '.~~,: : ~ I

:~: "'~D '2.1"\

~.

23 77 20

", ; ""00
i 1 ,210 68a:
! :·;""R' ~A;
; 1289 -:~M
I .,20 000

...... :IlBlP. .lJIL .....•.. RESIDUAL , i j 1

1 Fl 2.141

i 1: :>71 i OfjO:
'1 289 504

I '

I 1 ;

I : l "
j !

': I 52 50
16 845 90
;!i IAr 7Q

I??' 277 1Cl
..; 1· 500 01 i

". '- .
1i':~60 00

I' A· ARA 1>n

- :l
, .

... '. 9n nrin~~l
'6"648-?1>0'

;~.I
.... !

--. -: -~:

. . :

" ,
6 666'-250

:':'6:.,466 250
,. ••. 1I' ~ .. ':~'.:oJ"

6 466 250i :

200 000

--lfj'l/7···

:i ."

849900470
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.. 60

!
I I , I I
i . i l !, ! , ! i

'I I i! I
i ' I
I l t

i '

620. 849900471
,! j
: i, !
f ~
t I

,.. ,l

: : :
; ;

i
l

I ,

r~·! ! ~ I ~ I I ! iTEM .' I I i r :I:!: : ~ ! I 1 I I (a) i '" i "
QUANTITIES

r'o (b)
DOLLAR AIolOUNTS

, (e)
LINE'
,HO.

GALLONS
'2 508 925
28 348 845

3 531' 481

, 1

2
3

•Ii
IS

;'·'1
'8

9
::'10
.1]

1. '12

13
'14
,16
'16
::11

18 ,
19

'20 ,~~00~0AlF:=t~===~=--=-=~=t==m~r-=t=f=rT1
21
22:23

.24
:,25
,26,
:27
~2li
·29,

8Q
, 31

32
83,
M,
86
86,
3'1,
88

,89
, 4~

41
'4.2
• 48

:"
"46

~.~6 ~
~'4? '

48
49
60
61
62
63
54,

65

; !
~13 055 9E

2 080118 06
2~5 "96 ~q

:

Transferred from Drip on ". : , 58 136i :
Transfer'red frnm Coal '1'..... ' , " ?9j 7F

I j r I ;

I ,.
,

j :
,

? IA..t!'. 07'1( l::,d

? hen :>;7.d.IA;;
?Q 17,?IM

o AnA 11..,

54 103 65"
50 56 922

56 438
aT 715

:; Tot ..! to Account For :------:'-:-:-''---::--'-----------l~~~~~~~_If_~..p.~_e~*7i
T&r Sold': :

Tar usei in'Ga. Production -'----..:---:--:....--;---:'"'"---:--:------,-----+---~~~~-+-_f...iiL~LLJ4!ollL1
Other 'l'ar used bv 'comnanv

'!

•• : ~ r

• : i "

l I I ;
,

j " T~tal' Di.posed Of~''~--'------.:..--.:.__:___:_--'-__:___:__:__:_-----:--_+-~~~~~~__I_-.£~~~~~~• I •• , . ,;.' -1 I,o~H~nd; End of ;Ye~~i-:j-="j::-, :-:---:---:-;--:--'---::---:---:----:--;::----:--:--:---;..-~....:£.~~gl!; ..........--FiA~~~.II:.:I~
, " .. 1' .. " , : ,.,' ....VAl. :', TAR
O~ Hand Firat of Year; -.,-,,_:_.-.-'--:--'--'------------jf----I~I.I....:l.8l!.i--f_-+J-i1~.!J.l,I!.f.l.I!.:.J
.prod~~ed.C<:=r. :Pr~ductioniExpense)---:--;--;---'----'--....:..------:--'---+-'--"''-'-~ .......lL.I.L.-_+----'-~.IC...~!.;;LJ.=1.J
Stock:Expense.'~· ':-"--:------7--.;-~_.:.-.----.:.-.-----t_------'--'---.J_-_+-__1_-+~
'AdJu$tmentli-Debit.,'___:-;-'--'--------'-----;--;-----------I---'---------4-~.J_-t_-I__I
;Adjllltm~n~Credit •. ,-:--'-----:-:-:::-'----'---------,~---__:_:---t_:_-+-+-+__j

• • ,; .; _, : _..... 1

:50 821 075
5 582 582I "

.... , : .. ,
.

1'~ .4n·n nn
:znA !>.1j:; RCt

,
f '. 2flO 000

4 122 370

., .
. :.. ;

-., '0

, ;

,

I ~'Totai to Account,For, :i
T~~~di .. !:-J::!' ~~-:-~-.-.-.-,~\~--'--~,~,---'--,_~l-.~L~--'-----'-~----:--~-~~~~~~~~-~~~~~~
'Tli.;',l transferred; to Wilt.F>1" GA''''' TR'F'

i'T~til"Disposed Of; : ;, i:'

On H~nd. End 'of ;yJar i: i: ;
.: .. j'••• ~ ."j ."-r ·1- Tt::-,--;,--;.•:;:;.::.,:-:.• ::-:.. 7. ::-. -:'":'. -:-', :-:•• -::,,'-:-:__::-----: __ ----:-:-:~-_'__:~:_1~-_:_aIl:l.l~~;;:...~--_I_u..~~~~

4 402! 'SlO.
3 9Hl; 531"

, 156; 290
4 CJ75' 821

326 5.Hl

~23 646 89
93 964 94

.. .' 11:21175
L"i05 6.'l6 tit!
I , '7 lOAn ?f1

~.. :

: I I. .,

.'•.• RESIDUAL
: ::> .~m;H;a
, 5 686 ROS....

12 000 36 00

83 878 313
eo 44 25

AO !.u 25
';I: 1:>;.4 3

6 004 965
4 13'1 900

.

4 157 900
. 1 R67 065,

,

l I," ., ! i .. ~..;:.;).: .. ;'; ... : .......; •. RESIDUAL
On Hand FIrst ot. year.... .•• . ' ,,"
'Produced: (Cr.:Pr~ductlcln--:E=-X]le'":":-·-nae~)-,--'i7,:-:---;--:-__:----c-....:.--+--------+-~-_4-_+_I

'Slock Expense: :.. , . ,
.:AdjustmentS-Deb'ita: ,.:'

Adjiiatri\lint~-Creditl:-':-: ~~.o=~,·=====================~=================t===============j===~i===±:::t:j
Total to Ac~ount'For'-:',..'-:--------;---:--:-.....;.--.:..------+-----..:...--+-.....;I--I--4-~S~!d .

;Used in Gas PrOdu~tion:_"-_'_:----_'_:-~-------:----_.,---+------"'--_+--+_-l_~-..J
" Tot&l Disposed Of .

Oti-Ha;'d' E;'dof Year::-".:-:-:---:..::-,~-.:-'-:--::-::--:-7-:-77----------t-------~1--4--4--~_J

.

,-

';fLf7 '• • ,.. .~~ ••' t. .." ','
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.• 620. RESIDUAL STOCK ACCOUNTS

1. Report below the infonnation specified.
2. Quantitie. entered in this table should be comparable to the dollar amountl entered on the same line.
3. The doDar amountll entered opposite Residuals Produced (Cr. Production Expense) .hould agree with the total credited

to Production Expense (Account 730). The quantities entered on these lines should agree with the totals of the amounts shown
in Schedule 679.

". Residuals used in production should' ineIude amounts charged directly to production expense accountl alld amountl chsrged

- to fuel atock accounts. '

:..n'E ITEM QUANTITIES DOLLAR A.MOVNTS

NO. (a) (h) (e)

1 COKE AND COKE BREEZE
NET TONS

2 ,On Halld First of Year 4 ffl2 !';S 49_'" SA

3 Produced (Cr. Production Expen.e) 996 1':9';' ~ ~ 'lOA 'l'"
-.a Stock Expense

6 Adjustments-Debits
II Adjustmentl-Credita
7 Net Coke and Breez, ~r~~uced

296 625 !'I 9RG 194 15

8 Coke Purchaled '';'~,,= <Inn i~
9 Coke Breeze Purchased) - - -,' ,;.. ~ .f'"... ~.., i.. ~!'lr;

.10 Total to Account For
501 597 d. ,Od.l

.11 Coke Sold
q9 7'/7 ,- i~7 qW "''-1

12 Coke Breen Sold
13 Coke Used in Ga. Production Ch ...,.a ..~ +.n ~:71?::,-p,.."d G<I.. 1i\ ••::lI 4; I 1'1;('10 754 17
1. ' Coke Bree:r.e Uled in Gu produrtiO) C t;n ~ .• ",,, ,Bnil p'T' Ji'l1p.1 ~h 80s 4!i

16 Other Coke Used by Company r II II , 59!'; ?4Cl R1

16 Other Colle llreeze Uaed by Company
55 ('\" r;7

4'1 Total'Diaposed Of
?' l'; 71' iSH 157

18 ' On Hand ~nd of Year
. l".!'iO IOOA IAA

19 I
20
21· Nt'l'l'F.t

22 faJ Tnt ed W'1'~n'n ,.., • ~~,..,'_.:I_8 ",- t. .......

23 Coke aeeao:nt.ed f'n'I" 1n S 9.:~t;
:4
25
26
21
28
29

..sO
lit

32
33 ..••.... ),l~t' ..QJJ.t •.••••. RESIDUAL'

:1,1500 013" On Hand Firat of Year 20 000

35 Produced (Cr. Production Expenae) " 157~ '!'in.~36 eN~ 'l',,+ ..' .J...... +. li'...... .,- J"77' nl';'l
-., AdJll~tmentll-')ebita
38 AdJuatmenta-Credi!A
311 IIlotoI-ko-J.MCU~ Intereham!'ed within co=an.v 1 050 126 00
40 ~. ~....,~ , 14A 22~ i?'Q 518
41 inat hreliil'¥l~ Transferred +.....'IfAt;e1'" G..... Tal" 4 7fi

42 Total Disposed Of 1 154 02f l?q

_~3 On' Hand End of Year ?!'i ('\n('\ ,
....
45 . .VI!. .. RESIDUAL ~~
46 On Hand Firat of Year 200 000 2 600 00
"7 Produced (Cr. Production Expenae) 6 R.d.4 16~ t:;(') '206 10

48 Stock Expense
"9 Adjustments-Debita
....0 Adjultmentl-Credita :
61 . Total to Account For

-.,- 04A. , fll'; 11:;9 IROO 110

52 Sold' 6 715 500 47 875 15
53 U~ed in GAl Produdlon
54 Total Disposed Of 6 '715 500 47 875 15
55 ,On Hand End of Year li2B 8Sg 4 1952195

-

PUBLIC SERVICE ELECTRIC AND GAS COUPAlIT' /Y'T?

849900472
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849900473

,1:: !' ! .! : :W~~ GAS T~j~I~Af I ! i. I I j'"'18 I GALLO~ I ~,~ :,-
2,OnHandFlrstofYear ! !. ~,I,; I! I I, I 5'58215~ E 21.5'07856-

~3 'I'Pl"Oduc~d(Cr: Production Ex~nael !'.:,::J !",I -r"r"T,J r-;.l l"~',,,,' I 29' 49S:f 6 j., 2'56:2 81441
j

:4' 1'1',,'; -' . • ': ; i I ,:,[ ;',\ ; ! I j·.1 ,::.': l.!,,!~.~ ! 21'4951f;2 Y, 191' 960
:6 ~ ! - , f'lonm DMTl: o-ll 1;,::1 ;~'-':I I i I IV.::, i''?: ::~ .'t: ;,:" :-'41~:O ~ ;;
4 !Transferred:from Coa1.'T"'" :!.; I. I i I I i.1 l. : '. I i.~;:'::;;271'1.. ':
7; I ::: : ~ : ~ ; I : l I .-.... f to.: t I i 1 I I :~~1 1(' ~11 I r~~~ l~~~ ?l ~ "

:S : ".: I: I Ii:: i I I i I I ! I! j' : j ~ i:!:; i~ ~;.:t,
9 ~ ; I' I ; ; i : ~:...:.....i ..j.~j-.i_, ..~._..L_..I_.2~-!~...1:__4· • .....L_,~..l'_-4:S ;~ ~ __

10. i ; :Total to Accou~t :For ' , t· j !->. I I I I ~'! 1'-" I;' I~' I 55 -605i ",m '.;?.....,
11' 'Tar .Sold ! ! i 1 i i i ~,,:! !r'·1 I i I r:.;! 1;';" !~A;:1 I 28 '4I"U11 ~C\1 ;;:J AR~ Finr;17:?
12' : Tar Useil i~ Gaa ipJdJctj~n -h II ~F!il lmrlA;i' ,'.... I '. I ~;. i ~. I 1;' i.;' i? ;:"i I ~ ~ .:.~ ~
13" : ' :' I : I Charged to acc(,ll1nt.~:70IV::'iBonA.,. Fnell/:,i Ii-~,'~:) i -,9 tfilsf5 ". .'F:~ nc,$: Q~

14."; !. ! i'" +.n' nt.hl>" ..... '.• I ! I .r'1 I 1 i~'~'i.'.; I 1 1 0!767 ~ c
16:: i Other Tsrio u~ed7"hv ~J'01- +:..i-·.,..··-T , t""'t--r--i--j<·,-,.·..:·· -l - 11111 - •

16'~l ~ I j1 ! ; I ~ ! I ! I t:~'_~i ~j.-~'i ~ t ~Pi, !~~I i{~.::~g ;~i.:c;~~;~~·h ,. ,;; i

1'1-;',' iTob.lDisposed:Of: i i r,'.,! f"l i 11"'1 i,'JI FOr'" "50665;561 -.~'6~40576
18 ! ! On iJi.iid·;:En(Coi'y~ai ~. .--'~'-'- '-}-.-:'-+ ';l"--f--+--t ,,~.+-"; ,~r:' '-;--'4-'940"17.0 ~: 5]! A06 q?;
19:: I ' it'·, I"": 1 i r-" r"; 1 I r" !J l.;t-' I. I._i I... ~'1.Ji::-:; .. .l':'?!:~/...... 1 ?: ~!< t ~ ..·.i :.

20., i i ;1 i.;; f"i l : : i,! ~~lflL;T!,R i;;; I .. -\; i 1. i I, ii"i 1!)i'l ;<,,:'1 i:l. I iA .I.IlMS ~ ~" :: " "
.21:: ; On Hand.l'irat ,o1:..'"(ear~·' I ~.I. I~;.'J ;..!;. I jC'~' 1 j"-:' r~'J:.."t' ~ 't B26' 549 ~ "
22 : IP~od~ce~ (Cr.' p~dri'~iio'n' E·xpe.nael : ': 1:,,1 , I 1 r.:,; :1:1 :'t:!~'!. 1'~5;851IS51Aon (')0")" co
23", !stock:ixpense I i Ii . i ,.-./ :~:'I: ! I i I i b'j;' I ~:!~ I~i~ ;, '"f., ;
24 iAdju'stiriellts---:Debit~ .: ;': ; ~c' I :t,'.' I : i I : I I I lit., i'-'J I ~p ~ l;j n .: " " " ~

'I '; I ' , . I , I 1 ' . 1 I I I ;' I I I Y. -I '....". '2S iAdjustmeJltl!--'-.Credits·... ·-- ...... ·-·-----·- ...... - .....<-_._.;. ..... :_~-~.---_. ~" r·o ...
26. ! i i;·:·;";~1 I i !;:2'~'i ~ ::;, l:\j :.-:';1 I ! ' Fiq ~'~I 1.::'<6 I I"~:: ~~'l;:r" I
27":!' ~;o~Ft)-'Ac.;~QntFor ..·r ..h·--· i'-I'-::-::~·riTl··t;T:;;.'::r-).;~10;··.. ·-·1 41781200 ~- -'.,~.
28 !T~r's~i,?:! I i l~::(:.:~: :;,. l,:l ;'.:;;1 I, : ;';;; ;::..j I~;I~ 1-4~025!848;;, 4~l'i101,7~
29. ' iTar :i transferred ',to Wa.ter·G;:'~ TJlTo--~:;1"'1--1 .. i .i;.·~:· ~.:::,r"y: :,:;-........j.::; ~~':-.271?;"FI·f;;: 'i l'\ '7'1. l'i?
30. I I To~l.i:lispo~d !o:i" I ' :,.. t'! ~2; I : I ':';:iI" i ;r:. ',;i ; 4 0531159 c :' 486 579· nR
31 :O~H~:,;d·EndotY~ar: ,-r-"---' j , r;1-t---t-;,·[ ,-,-;t·':;r:"-· ""I l?FiI04.' ... o "12 t"IJ!'1(

32' ; ~"'f i : ! : ; ii, j"l i'·' \ I i it : . .1 i 1'·.~:·::" ... 1...'0' .L~;; r. "~ ~ .. : :

33 '; i I : "o•• : .. , •• L..... ....... RESIDUAL I I I ' , I i I ! b ~.) ... " r. ,

34. : On Hand First ~f Yea~ I ~ i 1 i I I l I! I I I.... I 1 867 06t>:: i. /;,-'30754 15!
3li : Produced (Cr~ Productiori E'x~nael I! i, I I ! ~ ! ! I,,! ! 2 451 765;; r~ : 64 '167; R5
36 iStock E'l<Mnse I . : ! i I i I: I i I ! ; ill t ~ " .. ,.r .,

3? 'Adj~stnien~D~bit~! I : I ! : j i ! ; Ii! • I i I· • l: :..j <;;.; :~
38' !A~ju~tm:en~~r~di~ i ~. I !! , I 1 I , : , I Ii' ; rl '. " .-

39.:' I~.: :rotal ~o Ac(',ount ~or-:.· I :', : I: I ! I I I ,;~I ! 1 I 4 298 850 ~ :> : 68 0
40-., :Sold~!' I . I ! ! :"!,i , :~ I i I I ! i • ! .. '":I ' 1 ! 5 427 70) ~ "- 'M =tA'
41· i'U!ed i'n Ca~ Produclio..;:-<'Res-idl1Al!'l 0 . E .. '5..; :-;. I· I 12 (51)~' _ ~ ;'. '9;1

42:.1 ;'.: T.otil DisPosled ;Of!: ::. . ~.: I - ~ : I : I I ;.; ...I i\.. I " I 5 459 7l'i1l 1:' if ' 1>R =t~J:I; 7R!
43;; I:OJlH'&nd~End of y~~r=. l'.; i," i : I I I ~ ~ii "I .) 1_ 859 100 ~ ~ ".17' R ~n
({.;; t'·: ~i, £1 I I I ", ..0 l:: e ';,;. '" ~ _. ~ I I I I !!.;Jr.~ I :;:I J 1-- ~ ,... '. ::-~ -;, ;
46~ : 'I'':;! :.!~~.! !,; ..::;.;< •• ~-.o;;<.·.:"... 1,'..... _l}~,SIpt!ALI " I N 5: :: I [i ~I . ~~." ':"~." !
46~ ~ QJi H~d7jrs~ of Yj:&i:: ::-. _. ". ~ :-:'. ~ ! :- c.. ., _ -= a _ '. ~: h ~ ,

. I . .j.... • - • I 1 ,...;. '.' .... ~1' \U !\,: i I I I """ 'I -.=' ...... ...
4'7,,; lP,rod~ced;~(Cr. Produ~tion~Expepse)''': '~.: '" I 1 I , :::.,:. ~::- • 1 P 0.:-- ;-' : '!. ~ ..

: 48~; 'j;t~C"KtExpeh5e : ;; -- t-i' .~~.. "'; ~ ... ':1. ~;, I I ... ~ ~ :~ ~ :.:.. ~ ot I ~.~ ~ ; 1j .' ~.

4~'.·.~ !idju;tmeJit~Debita:; .. :1 ::;; .... '. ~ J I : ,.::;:.:: I 1;-~. I Ii e ;" :;: .'
Ii~; i !Adju:ii;"i~t~-Cr~dit;-; 2. :; ',i .,' •., c...? I I ,', '!.. ,u "i ~ 1;' ~:~ _ , ,~t. __
Iii> I:~~I..Total tb Acc9uni:F~r" :,~ ~ .: i ~ if ~ n: I ~ i Ij . ::~ ~ Li ••

,Ii!'" Soid ~ I! I ?I c';· :..- ;'. ,. i; I I 0" /"' ;.,I t..' £;, I ~ ~ ~ ~ "I.' ,

63-: !U~~:ln Ga~ Production' . ; I. I ~l p :=; '". .. "
64 I \"Total Dispos~d Of :~. :::... ., ", i ~i ~.; (;. 1i: I ~ a:; I It -';~ _.
5$ .. ' ,10J.Hand.Endlof]Year. I I _ .._, .,.l. .... _ ..,_..... L_____ ..,Ii:.. :t ~:> '" ...

.- ,--" ,.,>: ., bQ4.-1-<?:'-' c' ... - ," r., ~" ....r ... -..... I': '1-_ C'" ~~ .. ,.. 0 __' _ ...... _ roO , •• '. ,I
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849900474- "'n1" "the YPA,.. P"'~"'~ Dpeember 31. 1~4q 6'!Il

-670 RESIDUAL STOCK ACCOUNTS-
1. Report below the infornlation -specified.
2. Quantitiea entered in this table should be comparable to the dollar amounts entered on the &ame line.
3. The dollar amounts entered opposite Residuals Produced (Cr. Production Expense) .hould agree with the total credited

to Production Expense (Account '130). The quantities entered on these IinCi should agree 'IIIith the tot.al. of the amount. shown
in Schedule 679.

4. Residuals used in production should include amounts charged directly to produetion expense accounts and amounts charged
to fuel .tock account ••

Ll1'lE ITEM QUANTITZQ DOLLAR AMOUNTS

NO. -. ' (a) Cb) ee)

1 COKE AND COKE BREEZE NET TONS
2 On Hand First ()f Vear 25 310 530 008 56
3 Produced (Cr. Production Expense) 288 110 4 058 482 45

" Stock Expense
6 Adjustments-Debits
G Adjustments-Credits
'1 Net Coke and Bree:tf Produced' 28R 110 4 058 482 4S
8 Coke Purchased All coke and bree ze uurchased is
9 Coke Bree:te Purchased ) A.ccounted for in S....aA..'a 255

10
,- 511420 4 !'i68 490 IAlT()tal to Account F()r

11 Coke Sold 109 175 1 800 425 04
12 Coke Btee~e Sold ' ' , 5 41. 25
13 Coke Used in Gas Production CharlZ'ed to Fl~et. 712-Prod-GAs 'F1lf'ij 54-0Q~ 722 4-46 14Q

14 Coke Breeze U.ed in Gaa produc1;1l Charged to 8.cct.708-Boiler Fuel R IR4 42 965 21
15 Olher Coke Used by Company s.) li5 788 1597 517 54
16 Other Coke Breeze U.ed by Compan_l' \ 12 561 64 896 04
11 Total Disposed Ot 299 604 4 228 091 57
18 On Hand End ot Vear 11 1=116 40 599 24
19
20 - .
21 Nnte:
22 (a) Interch81l!!ed within eOllIDanv!' includes Generator
23 Coke accounted for in Schen,,' e 2~C;.
24
25
26
27
28
29
30
31 -
32

- -

33 ....... ~.~+r..~J.-.P•.....•.• RESIDUAL
~34 On Hnnd First of Year 1 ~~ 00

35 _ Produced (Cr. Production E"pense) 978 983 119 784 '74
36 ~..".","' ...... Total to Account For 1 om 121 624 mr
37 Adju~tnlenlb'-I 'ebit,
38 Adjustmenla-Credite
a9 '\"lnllt~ Interchanged 1d thin comDanv 100 11 50
40 i:JUhI Sold AM '?7R 10 52 88
41 ~_PtooMt~ Transferred to Water Gas Tar 555a7 5 80 M
.c2 T()tal Disp()5ed Of ·941. 985 .16 )24 74
.c3 Oil Hand End of Year 60000 5 DO 00
«
46 ...........• I.{J; •............ RESIDUAL I-' -llllllns

46 On Hand First of Year
..

~~.A A6!'i 9324 95
47 Produ~ed (Cr. Production E"pense) 6 482 812 59 569 58
.cs Slock Expense
49 Adjustments-Debits
50 Adjustments-Credit.
SI Total to Account For 6 811 67""5 64 :,02 53
62 Sold 6 312 200 54 512 85
53 U5ed in Gas Production

'M Total Dilposed Of 6 312 '200 54 512 85
55 On Hand End of Year 499 475 9 989 50

I 9 V')
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849900475

1 WATER GAS TAR RESIDUAL
. f GALLONS rlg!IDt~r:2 On Hand Fint of Year 4 940170

3 Produced (Cr. Production Expenle) 1 28 439774 I 210641 32Bmol
4 Tar Purchased I 3 024 ale FI255:1S7Sm'6 Transferred from Drip Oil 55 5C11
II I Transferred from Coal Tar I 338 644 l=f~1~~~'1 I

~

3 "

9 I : I r I I"_. _.
10 I Total to Account FOl" .- -- ,56 798 915 I 216591s5Bt'Mi
1] Tar Sold I 21 126 142 I 1 796 280~
12 i Tar U,.d in Gu Production - Used under boilers: I
13 Char"ed to account 708 - Boiler Fuel I 2227 215 '--157 !ll'>Rt49
141 I Cbar£ed to other accounts 5 705 328 ?~~~a7~16 Other Tar used bv comnanv 110091 I r 17.4- .. '

16
I

17 Total Dillposed Of L 27 168 774 2178 051 5413 On Hand End of Year 9 650 1 ,481 506 ~19
I

20 I,;UA.L TAR' . ,,- ....

125 041 ,r ~
21 On Hand Firat of Year , -. ~2 504i10
22 Produced (Cr. Production Expenae) .. '.'.,". ".

" I 5 755 227 il 520 870 rR1
23 Stock Expen5e ~_. 'I' I
2( Adlu ...tJllen~Debiti I II ,q
25 Adjuatmen~Credita I :. -~ ....
26 I , "7l
27 I Total to Account For I g ~8 268 5?i5 ?Jl4 26
28 Tar Sold I 5021 Moli51- - to WlIl.f.A1' Gal'! TlIl.1'

2. 224
29. Tn , 558 644 25 664 1130 Total. Dillposed Of I 5 750 868 528 m 26
31 On Hand End of Year I lW 400 I I· 5 m52
as ••• + •••••• ....•.• RESIDUAL
34 On Hand First of Year 859 100 1 718 20
S5 Produced (Cr. Produ.ction Expenae) 5129'515 60 568 5184 . Stock' Expense I I I [J·37 Adjusbnents-uebitll
·38 AdjU1ltmente-Credita
89 Total to Account For i' 5 988 415 ~2 086 51
40 Sold ~ 086 450 60 282 58
~1 Used in Gas Production
~2 Total Disposed 01 !%. M~ 4!'iO 58
43 On Hand End of Year I 901 965 I 1805 ~
44 ~ --,
~5 ........................... RESIDUAL 111~6 on: Hand First of Year
~7 Produced (Cr. Production E"penae) =:J=r=t=:l48

i
Stock Expense I l==i=E349 Adjustments-Debits

I 60 Adju.atmenta-eredita I 1--l=Ff:l61 Total to Accou.nt. For

1 t-t I, I~
62 Sold
53 Used in Gal Production
64. Total Disposed Of I ~

I r ·1
66 On liand End of Year T 1

6'Sl a - . f'"... t.......y;,. ..... ",,,tl ..tl D :;16 1949
610. RESIDUAL STOCK ACCOUNTS

.. (Continued) ,
'.'

.' .:. . .
" • ~ <

. ' " l •~ , .

'.

... _-- ,

@J ITEM I QUANTlTIU' 1 DOLLA. AWollNTli
NO. (.) .. (b) (e)

..
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849900476
~po or e ear eo ed· camber; ~.-..

..

. 670 RESIDUAL STOCK ACCOUNTS

1. Re~port below the information specified.
2. Quantities entered in this table should be comparable to the dollar amounts entered on the SlUne line.
3. The dollar amonntll entered opposite Residuals Produ~ed (Cr. Productioll Expense) should agree with the ~tal credited

to Produ~tion Expense (Account 730). The quantities entered on these linea should agree with the total, of the amounts shown
in Schedule 679.

:.
4.. Residuall uHd in production should include amounts charged directly to produdion expense accounta and amounts charged

to fuel uoek ae~ounil.

: LINE .~ f~:, • ITEM QUA.NTITIES DOLLAR A.MOUNTS

i MO. .; ~'I~
(a) (b) (c)

i COKE AND COKE BREEZE
NET TOllS ..

1: ,
::'2','" ·':.On Hand Firat of Year

11 816 140 399 24
:~:8::: .~Produced (Cr. Production Expense)

~Q7 !\~ S 540 Q60 87
4'- .:.Stock Expense

.' 6 .'; .. Adjustments-Debita
"11,.: Adjuatment&-Credit'

. '.. Net Coke and Bree,e l{,dU~~t.R , ........
397534 5 540 960 87

8 Coke Purchased '"
....

9 'Coke Brene Purchased), accounted for in Sched111e 256
'~10~/ Total to Account For

409 !Ii.!'iO 5 681 ~6n "
'If Coke Sold

145 880 2 276 !lice 69
12 Coke Brene Sold

8 125 24
18 Coke Used in Gas Production Charf!ed to .... -,,-,--n_p

5~ .g 7' R "'?? 1~7

I:" 1-4. Coke Bree:r.e Uaed In Gu Producl~~y
Chargedt.n ",. ..t .. 7nR..Boiler -Flliil ? 'H~! 4tl

Ui Other Coke Used by Company .J>
182 7 2 !>' f; !'\H!'O AA

16 Other Coke Breet;e Uaed by Company
12 0 f !'; ~, , Fl.!>

11 Total Disposed Of
406 581 5 6U; ··~2

~.. '.) 7j:lQ M 1408
18 On Hand End of Year
19
20
21 -N"t ....!

22
(.. ) ...-I"'l.~ . ~

23 Coke accounted for --i n I.. ?!':.I:, ..

U
26
26
2'7

..

28
29
30
31
32
33 ...... ~.t!+;.. V,.u. .......... RESIDUAL GALLONS
34 On Hand First of Year

~() mn 5 600 00

36 Produced (Cr. pr:::,,~~~ion Expenae) 643 915 71 004 44
36 ~~l:m'II!'T +·... A 'F"... 70!l: Q'", 76 604 44
31 Adjustmenl:;-llebits
sa Adjustmenta-Credits

.

89 TMt"nr~tOUiit POI Interch"' ....aen 1 R5(f 182 25
40 !lJtd': Snld 520 08~ 60 953 85
41 "'.ed in GM-Ptoe~. Trans£erred to Water Gas Tar l!1i1 AR7 11 OJ' Jfii

..j,2 Total Disposed Of
65~A20 72 M6 55

43 On Hand End of Year 50 093 "

"-4.6 ~... .. lJ~.• ..RESIDUAL

46 On Hand First of Year 4QQ 47fi. 9 989 50
47 Produced (Cr. Production Expense) Cl n~R '7" 1M "n, Ie:'

d .Stock Expense
49 Adjustments-Debita
60 .Adjustments-Credits
61 Total to .Account For

9 525 650 175 191 01
1i2 Sold

9 121 550 169 755 66
63 Used in Gas Production
64 Total Diaposed Of 9 121 550 '6a 7'Z.e: IAA

55 On Hand End of Year 404 100 5 455 I~l;

Re rt f th Y d ~ 1950
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Renort for the Year ended December 51;;:;1950
670. RESIDUAL STOCK ACCOUNTS

(CO:l t1 nue d)

849900477

ll'11 aR7
o:r.1 ,.17

4R1 506 19E
1 415 42.1 10

QUANTITl£S
(II) .

GALLONS
9 650 159

29 165 '155

nEX
(a)

WATER GAS TAR RESIDUAL
On Hand Fir" ot Year
Produced(Cr. J'rOdudion--:E=-ll-pe-n-.--:e)-------~-------+~~~~~~=I==~~~~*'~

·Tar PUrchased - 2902 511
Transferred f'romDrin 011
-;;;- ~ (1" ..1 '1' .....

DOLLA1 ~VOUllT.
(el

.

11 2.10 45
L 259)589144

4l 861 9ll';
24621'9M

2 155 429
4 144 2~9

1 HI C+1R

51 041 524
10 A?n !l;AQ

-im,7nn
5 648 129

I
I
Ii
I 5 755 529
I 5 609 5!52

----

-I f! ~*85

POU.NIJ::)
901 965

5?A4 875

I
I '4 186 849

I S 112 700

I 5 112 700
~ (Jf4 140

1'otal·Di.posedOt:..· -------------------4-~~~~~-~~
On Hand End ot Year----------....:...---------+-.~i/a.l"'""ijj/,i:._~~~-
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, . . !'Dort or the Year ended Deeember·~l. 95

670 RESIDUAL STOCK ACCOUNTS ;;.;,
1. Report w_ the b.fonnatlon .peeifled.

.. ~. . t·; .' .
J. Q1I&ftlftle. nteN<! In thl. table .1Iollld be eOQlpa1'*ble to the d(lllar amOll!lta Intered Oft the .. me line.
I. The dollar unollnta InteNd oPPolltl Reeldu.1a Prodlleed (Cr. Pronetlon Eltpan .. ) .hould a~ with the total credited

to Produdlon ElIpenH (Account 730). The quantltl .. InteNd on th... linea Mould arne with thl totaltl of thl unouu mo_
b 8ehedllle nt., , '

•• :Realdlll.1auM<! in production .lIould Include am<ntftu eharced dlNctl)' to produetlon espen .. accoullu and amounu eh&!1red
to fUll ltock aCeOU'lItL

LJ)lJ:
,

JTEM :~:f:! QUANTJTIU DOLLAR AMOUNTS

NO. Ca) I ~l- Cb) (c)
. . ~.' . I•• ;NET TONS1 COKE AND COKE BREEZE

,I On Hand First of Year ·2 769 54 408 Cf{

, a Produced CCr. Production Expenae)
, 4349715 6 558 oog 1.§

4 Stock Expense
6 Adjustl'lHOnts-Debit. .'
S AdjQltmenu-Credlu .... .. , .

'I Net Coke and Bren, Pro1uced ' 454 975 6 558 002 75

8 Coke PurcM.ad Al coke and breeze DUI'chased is -, Coka Bree~e Purchaled ) accounted for in Schedule 2~
10 ' '

_ Total to Account For i 457 742 6 592 4lC A2

11: Coke Sold 242 354 4 087 539 04
t2 Coke Bree~e Sold . . , ' ~ ' .. ' .. ...- ..
13 Coke Used In G•• Production Charlled to acct. 712-"'" ..

, - ":" :' .~ 1 0 ?E;9 4R1 4
l' Coke Breeu Ulld In G.. Produ~~ Charlled to aect 708-Boiler Fuel '.' ',",'. .. , l'i , 9
16 Other Coke U.ed b7 CompallY ~A) , ',12 5 " 1 721 Ol'>4 6
1e Othu Cokl Breen Umi by Comp ... )"

.', r 1 7 69 601 6
1'7 Total Di.po.ed Of 408 229 " 6 194 237 70
18 Oil Hand End of Year ~~ 5'1 !II IqA 171'112
18
20 "

Z1. Note:
22 lal Interchanged within .

" --,

IS CnkA rnl" in ' ... Pl';~.'·· ..
24
26
2G
21'
Z8
ZlI

..
80 " ,

31, '.
M
13 ......~.~~r..W·.~.......... RESIDUAL "'j ;,

.' ~,
,," ·GALLONS

,34 On Hand First of Year 50 093 4 g~ . ~l.
:86 Produced (Cr. Produdloft E ..peue) . ., - 711 259 lOa 593 86

8ll ~~~~ Tar Purchased 9 672 820 94
3'1 ~l~.rm~~~I0~Transferred from Mixed Gas Tar 115 771 5 "... .,,,". ..~'dJu.tilie ..b: e. elli,. Total to Account For , 884 995 118 70 56
at TmT"Td"'~'lI!\l'lnlt"TtJT Interchanged within comoanv 465 6 9!'i
-eo '.!illlll Sold 709 740 1M ql 5!5
41 : ~~P-PNlHlie=l Transferred_J&......~~d.Qu..-'-l:_IU:..____ . f:!> 5M 5 880 D6
42 Total Dllp08ld Of _.'-. 775 5~9 10e 856 52

.' 43 Oil Hand End of Year 109 456 9 851 04

'"46 ............ yf .. , .RESWUAL rUUNUL:>

46 On Hand Fim of Year -- 404 100 5 455 35
4'1 . Prodllced. CCr. Produdlon Expenael 9. 754 295 86 487 67• Stock Expense
4' AdJlI5tments-Debitl
60 Adjuatmento-Credita
61 Total to A.count Fol' 10 158 595 L9!'i 945 02
62 Sold 9 717 900 87 996 M
63 U~ed in Ga. Prodlldlon

,M Total m.po.ed Of 9 717 900 87 996 1M
f>5 On Hand End of Year 440.495 5 946 68

f 1 '1 l'

849900478
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657 8 R~POTt for the Year ended December51~'1951~
610. RESIDUAL STOCK ACCOUNTS" '

(COll Unued)
-,' '" 0' '."

, " . : .~. :". ': .

:. : .. .:."~",i ;~i " ) ,, :""·'::1, ,
I,",

IT!:.
(a)

MIXED GAS TAR
I. QUA.N'1'ITIA

(b) ,

1
2
a
~
6

•
'I
8
II

10
11
12
18
1~
1Ii
18
1'1
18
19
110
21
22
23
U
2S
H
21
28
29,
SQ
31
52
33
S4
'86
u·
87
·88
811
<&0
41
~
..s
'"46

"4'1

"~9
60
61
62

::\
'6/j

- .'1-'".,. ",'

10 820 389
8 605,212

'l'ot.&lto AeeouDt For 20 292'U~3 115&3l::.iUlQII
Tar Sold'-~- ~7n mr 11382 155 lS8
Tar UHd in Gu Produetion: C....h...8wrui'-le:l.lodI..-lLlL..I:IJ.i.li.lol.lIoU.lt.....JuO/!;l.:lii:JoU..&.S!.L..JLloOlu... __ I- -=1!:.!96~~6!:!1""'1:.J 8 757 43

Charged ,9/;" oz.R~ 11 472 !II
,Other Ter Used by Compllny ,54 1R~ 4 144 81
'Transferred tcCQal Tar 127 9n.e 12 720 50

to account 70s-Boiler Fuel
to Other ACCollnta' ......

Transferred to DripQll 111;771 _ 5 054 as,
Total Dlspoud Of 11 619 175 ,1 424 285 28

OnHand End of Yur' 2 6Zl5 6181_LUiu.m.WI'
L.... J

) ...
,

" "
,,' " .. ! "

I
I
Ir
T
I
I

. c. "

On Hand Firat of Year --------------:--------,~--......:!b!::lL.!l~4---r:-::-'~~'~~ ..
Produeed (Cr. ProduetlDD Ex]>ellH) --:;;--=-::-"':"';:--~-_:_:--~-:__-F:___;___l~~~~4--:"'-4!~~~~~'~EspnmrTrAnsferr~d from Mixed Cas Tar
Adjustmenu-Debits ----------------------:-J-----'----'---~---
AdjlUtmenta-Crediti

IJTTNm'

1 rJl4 140 "
. 3' 487 170 ,','

'-~i--=--'::"'r=+':::;::1

•..•.••. RESIDUAL
2 148 28,

70 425 11

" ,

i:

849900479
-,-,,-»--,,-------
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-' ReDOn for the Iear ended December 31~ 1952 637

,670 RESIDUAL STOCK ACCOUNTS '
1. RepOrt below the hlfonnatloJl sJKclflecl.
I. QUlltltle. ellund .In Uall table should be comparable to the doller amounta entered all the - IlIIe.
a. Th. dollar amo1lJlt. eJltered oppoiite R.. iduab Produced (Cr. Production EXJKJIM) .h01l1d all'" with the total credited

to ProductloJl ElIPflnse (Account '730). The quantitiel entered on the .. lin ... hould alft4l with the totall ot the amOl1I1t1.hown
ba Schedule nt.

4. Re.ldual. Wled in pl'Oductioll eholiid include amountlcharll'ed dlrntl7 to production eXJHlIIH accounts and amol,\Jltl charll'ed
to tuel stock .ccoun~. .

,-,

-i
!,

'"

ITEM
C&)

.
, .. , " qUAH'1'nlh nOLl.Aa UlOUH'1'1
..\ lb) ee)

'" NET TONS
~ .. ')9.04' 29 51! 396 175 12:0.;1. .. ,

r 420 860 6 150 386 43

6 648 559 55
4 732 932 66

1000

61'i 260 56
1isSR 7R4 30

86 175 19
6 242 130 71

Il\OR4?A 8"-

.

wlolhin • ~..... ~ t""''''''?'fltO''
~ 1',...,. 4;- ".L :.._~ 9!\.~_

4SO S7
. 293 81

I·

olo ...... t. -'U\A_Rn LA' Fua1

8 160 386 43

.

..... J,I~,", .. V"'J,. RE$IJ;>UAL .
100 4.58
1. '15 P.A7

a tR~' 0
,)'T19!\.2 RR

[Q.i1m
.." f"'.. • 17?

870 30
25 242 68

S 4581"'77
151 5'11 7S

6 45311'f2

6 946 68
lR9 '96 75

9 474 600
8 Q73 700

8 9715 '100
500 900

195 145 41
88 581 213

188 381 2E
6 762 16

, Q A.'irI
?;O~ ,~?;

9 670
174 153

. 60 65
244 47
67 67

.RESIDUAL
44ll 495

C 0:'14 'O~

849900480

TIERRA-B-002069



557 ..
610. RBSIDUAL STOCK ACCOUNTS

(Continued) .;. ,

: ,.'

l4IXED GAS TAR RESIDUAL

Total to A~coutlt For ---1
T .... Sold, ...;... _

Tar Usedin Gu Production Chargeil to .ccount 70S-Boiler Fuel
Charged to nt.her Accounts

".

Gas Tar

, "I

I
'" 5 656 260,

.:.. .; .

~:~~ In Gal Productiol\ illTotal Dilpond Of ·-j.__ ..;,., _

On 1l.nd End of TnI'

:".' :

849900481

TIERRA-B-002070



Renort for the Year ended December 31 1955 65
·670 RESIDUAL STOCK ACCOUNTS

1. Report below the lnfonnation apedtied.
2. Quantitiuentered in this table should be comparable to the dollar amounta entered on the same line.
3: The dollar amounts entered opposite Residuals Produced (Cr. Production Expense) should acree with tbe total credited

to Production Expense (Account 730). The quantities entered on theae linea ahould agree with the totat. of the amounts shawn
in Schedule 679.

4. Residuall used in production should include amounta charged diredly ta production expense accounLa and amounta charged
to fuel stock accountS.

LINE
ITEM

QUANTITIEli DOLLAR A)fOUNTS

NO. (a) (b) (c)

1 COKE AND COKE BREEZE
. ·NET TONS

2 On Hand First of Year
!Ii!'i 295 506 428 8·

3 Produced (Cr. Production Expense)
!'if;Q f\42- ]; :z.M 9901 f1:

.. Stock Expense
?? A.AQ 0:

6 Adjustments-:-Debits
..

6 Adjustments-Credits
7 Net Coke and Bree:r.\ Produced

:z.AQ A42- !:o :z,~A 48~ 8

8 Coke Purchased All coke and breeze purchased is
9 Coke B·ree:r.ePurchased ) accounted for in Schedule 235

10 Total to ,Account For
402 05'7 5 642 912 4

11 Coke Sold
188·078 2956 691 0

12 Coke B~ee:r.eSold
',. ..

13 Coke Used in Gas Production
. , 1 AA4 H 4R? ?

14 . Coke Bree:r.e Used In Gas Production f'},~ ,. .... ~ ~ ~ ft .......

'7(\1:1_'0"' .. , .... WI, .. , .-~.. "01 ~ RQd A

15 Other Coke Used by Company of;;, ' A' '7A" ? n7f 1:0<. (J

16 Other Coke Breen Used by Company
: . , 4 Q"" Q~ 471 -:"'i

17 Total Disposed Of
~8 If:l 5 120 471:2

18 On Hand J::nd Ilf Year
46 786 5~2 433 2

19
20
21 Note'
22 (~\ ·...i..hh. . ~. , ~ ~

23
rook'" .Accounten 1'" ..... n

. ?~];.

24

2~
26
27
28
29.
30
31
32

~67733 ..... J)JUt" .. o.u.......... , ,RESIDUAL

34 On Hand First of Year
6 455 (

35 I Produced (Cr. Production Expense) 145 617 20 460 ·•
36 -et<o ~-£,;o f"e'lIN'

37 -lrd;tll!tll>ente -i~,," from l.I;y",rl r..... '1' ..... PoA 4Ui ~ ~?~ •
38 -M;-t~~ 'I'ntal to & "'''ount Fnl"

?AQ ?n7 F

39 . -4'00t~eC6<i"~ Fep- Interchanll'ed within comnanv 2 564 230 ~

40 ~ Sold' 110 453 15 954 ~
41 ~~~- Transferred to Mixed Gas Tar 4 556 4lC (

42 Total Disposed Of
117 573 16 595 •

43 On Hand End of Year
152 1M 13 692 C

«
~90045 .pt'. .RESIDUAL ..

46 On Hand First of Year
6 762

41 Produced (Cr: Production ExpeMe)
A !liR5A~~ h03 1!liB

48 Sloek Expense
49 Adjustments-Debits
50 Adjustments-Credits
61 Total to Account ·For

A ARIi7M '-cig 898
62 Sold

a 717 400 191 ~58

63 Used in Gas Production
·54 Total Disposed Of

8 717 400 197 358 :

55 On Hand End of Year
169 3M· 2 540 I

849900482
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0;)( a Report for the Year ended Decemqer :31, 1955

670.' IRESIDUALSTOCK·ACCOUNTS ,

(Co.::..tinued) 849900483
" .. .. . ',' , . • • _.,l :".- .. ; ._,:.

..
,.i' -" .. .. . ...': ,~ '.

1 ;. '. ~, I ".'. '.
:~.. .. .. ,

.. • -1 ~. t';"·')- ; .J' ," ; '.'.," " I I

,

LINS ' ,. I ·.ial ': .• i•• : lTIIW .' QUANTJTJI:S . DOLL.Ul AKOUNTI
"0, , ,.q I (a) (b) (e)

; I ..MIXED ,GAS TAR RESIDUAl. GALLONS1
.1 ' On Hand FUit of Yeu';

, 2 292,442 115 858 41,
a Produced (Cr. Production Expenle) i 2 972 519 232 628 n
• Tar Purchased . . 72 44S 5 '684 82
6 . Transferred from Drin Oil 4 SS6 410 04

• Transferred from Coal Tar 705 104 70 S10 40
'1 ..
8 :

9
10 Total to Account For A n. ~R .4?~ nQl 8C
11 Tar Sold I •""~. ! ...... 5 5 35 315 1074 76
12 Tar Ulled in Gu Production t.o t 700-Boiler Fuel 91 5 44! 55
18 f:hl'lruedtoother Production Accounts 1 342 114 08
14 nt.her 'l'"rIJIlf!d:hv F1,.A Loss E .6 2. 731 15
16 to :Drin Oil 5 3 57 58
11 Transferred t.o Coal Tar I • 7 74 QQI
IT Total 'Dilposed',Of 5 B( 2 355 52 oct
18 On Hand End .of Year. l) l) A RQ "p, Ar
19 I

20 COAL TAR I21 On Hand Firat of Year. 493 996 34 57£ 86
22 Prod\lced (Cr, Production EXpeJll4I) ., , . ' .. 5 2M 212 5QR 286 50
23 Stoele. Expense
24 Adlustmen~Debitl ,

26 A4~u:tentI-C1Ildlta
26 from Itlxed Gas Tar 77 459 ? 74f 901
2'1 Total to Account For 5 837 669 640 61 I28 Tar, Sold ~ O?!t. CIA.!; SSE 41:
29. Tar t.o Mixed nAl'I '1'A1" 705 104 70 511
SO Total Dlaposed Of 5 779 009 635I ~
31 On Hand End of Year SR ~m 4
82
as . ,

: ........ ',H'<_ .........t, .: ' ..••• RESIDUAL
84 On Hand Flnt of Year , l'S 8 710 3 197 ~
86 Produced (Cr. Production Expenle) ] 3 n 710 ., , 57 08: 22all . Stoek' Expenle .'

'8'1 , Adjultments-Debltl ", " ; .. ..

·88 . Adjuatmentl-'Credltl ' "
all Total to Account For .. 2 979 420 4fl 28: 64
40 Sold 1 A?1 AID '1>7 RR!i 10
41 Ueed In G.. ProductloJI
42 Total D1.posd ·O{ I . 1 fl.?' REO '1>'1 RM 10
4lI On Hand End of Year:' '. 1 ~n'7 ??O . ~ AH: 54
44
46 ... ,." ...... _, .............. RESIDUAL
48 On Hand Flnt of year··.·
4'1 Produced (Cr. Prod\lctlon ExpelWe)
48 Stock Exp~nle
49 AdJultments-Deblts
60 AdJl1atmentt-Credlti
1iJ, , Total to Acco\lnt For
62 Sold :

53 Used In GII Production
64 . Total Dilposed Of

'M On lIand End ·of. Year

TIERRA-B-002072



• Il.enort for the Year ended December 31. 1954 637
.' '- .-.-...... ',... ·,~_ ........·~·_··:670 -RESIDUAL" STOCK ACCOUNTS

1. Repo~ below the Infonaatlon IJHl~ifi~d>' ' .•. ~ • ...• : \. ' .
2. Quantities enterad in this table should be comparable to the dollar amounts entered on the aame line.
3. "The dollu amounts entered oppoliteReliduals Produced (Cr, Production EXJHlnae) ahould acne with the to"l credited

to Production Expenae (Account '730). The quantltiea entered on theae linea .hould agree with the totala of the amounts shown
in Schedule 671.

4. Realdua1. u.ed in production should include amounh charged directl)' to production expe~se accounts and amounta charred
to fuel .tock aecountL .

,1"
t
i·..
t·
6
6
'7
8

•
10
11,
12
13
14
'15
16
1'1
18
II
20
21
22
23
2-'

2S
i6
2'1
28

29.

Bo. r---........;--:-:--~~----------------------:----------I31'
112
33
3(

3li
86

37
38
,81
40
41
(2

43

"45
48
4'1
48
49
50
61
52
53
54
55

. : .. ··_-·!·~·_·--COKE:·AND-C(h(.E·BREEZE .-.... '

On Hand Fir.t.of Yeii.l-~::"\'~~·-;'·;;;~l>.::================t===~~~~i=~~~~~~~, Produced (C~~ Production.: Expense)
Stock Expen~·':.·: ,,':.!.:,. I

Adjustment~Debii. '.;..:---'----'------:..--------------+----------+--+--+--+---1
, Adjustments-Credits .,.----'--....:...' ~-----------------___ll_----=:::~_:_::==_ ......__::_+:=::+.==_O:+~
, Net Coke' and B~el~ Produced

Coke J'urch~.ed A1 1 .. _...... AM

Coke BreeR PUN:hased) accounted. for in Sc
Tolal to Account., For, ~._-'--'-- ---:.._--.:....:..:.... -+ .....l~W~~-~~~-!=.c::¥~

Coke Sold .......
. Coke Bl'eeze' Sold ~,-:,_._'_..-----------:------------I------""7"-=::-::--1---+-.,.~=_=_.,+d
Coke U.ed In Gas Pr;,d'uction -:;;~~U·,~::JO=:M~~:.TI~;BCilllJi~~d1~===:::;~41j7~2~5tt==t4~5~3~9~6~5~5~Coke Breeze' U.ed ht;Gaa Production Charll'ed to' al!l!1:, '. '708- ~ A? ?Qt:! Il':R
Othel' Coke Ulied by Compan)'---'('"''7'B.}t- ~ +- 1~2~5_0~0~+_......1'_¥ln..JU.7_t101o..l.!6.L7-f81!:!&.l

.Othe~ Coke Breez~ Used b)' COmp8~Y .....:.. t- ~~-'71~~--:--1-~~~+!iil,J;lH··{Wf:~.4~.f
Total Di.pose<Ot -'----=- __ :-- ..:.......:..:...._--.:... +- .J~~~--..u~;KL~ ~ ~

On Hand End o~.yeat: 8t"~.w ~

LINE
NO.

QUANTITIES
._ ..(b). __

DOI,LAlt AMOtlNTS

(c)

20
92

.' _, •• 1. ... , ':. ' ••• :~.,:. ••:lI,';.. ..... :~·_.:.,.;:r:..~...l:f.;L~· .....:.- .It-·;: .:.,' ITEM -'-- . ".. ;,,,~, ~'.;.;- . -

. '.'.. 1 ';~.I:·':'..t... ! (Ii)

NETpS
4R '786

293 477

293 477. ~ ....
235

3 908 784 92

4 431 218 12
, 1799 7l1n i O?

540 263
1'1;.4 10'

·F'nA1

:N01:fH .. ,.' ,-
(A) InterchalUl'ed vitbin • inclnnell Gen

Coke· accounted f'nr in 235.

;'}' •.<,

:,", I...

On Hand Firat of Year
Produced (Cr. prOdUetlon--:E::-x-pe-nae-----:-)-----------------I-----::-=!~~~!?-iI--+~~~~~

Sto<:k Expense ~::------.;...------'-----------t--------+---+--+--+--1Adjustments--=..Debita + ...j..-..:.._I__~I__-I___I
Adjustmenta"':"'Credita =------'-----------------t--,;-;;:n:~5a..rlf_-_I.;;;;~=__b:~

Total to A"count FOl'----------------- +__~~~~~...j..--~I.f::._g;~~~
Sold ~-=----:=-~_::_----------:-------------1f--~~~~~~I---~~~~~~
Uaed in Ga. Production --------...:..-------------~--_=_';:;';:;_=_=~~-_I:~=_i:~~~~

Total Dl.lposed Of ---------------------+--.!L~~~#+-~IIr_Qi!L..l!At~~..
On HlIld End of Yeu

... \,' ~.. ::P.~~;.OIL , RESlDUAL. . :':
-On Hllnd Firat of Year" , .' ,

Produced (Cr. Production' E£:naei ~A:==......-i';7:::-:-;;---;:;:_::-;;;;:::--::-------+--~-l5~H~l_+--_tJ5.¥_~~~g..J
8'0.10 E p .;.... Trans erred from. Mixed. Ge.s Tar
AdjllDdir .; ,'u~ J',.i*. Total -to Account For . -

. -

GAI..lmS
- 152 1M

~4D7
'F1l802

409 543
,- .41~

. ""tal to Aecount· POi :::So1~~d7:_::_:_:7"--::;-;::;'-;;_;:;__;;_;_:;__=:;--..:__;_---___1f-------'~~~~~-_+~;....I!~~~
~. Charlled t.n aeet 131 151-QU stnclr
U!ed in Ga. Production' C1NBd to scct..751..2-C),per.of

'l'oBd Biupooed9t . t.n Mi",,~f l'.A" 'l'A ...
~.,; Ii I; 'j ~i'i••·..Total Disposed or
On Hand· End .of- Year . ..!

... ' ~:.9!.... .RESIDUAL

288 046
60 ~30
:ZP> 797

Mln
375 980
35 3~

169 336
6 52754.4

137 596 25
3200840

32 D08 40
5 589 85

6 696 8BO
6 290 300

6 290 300
40~ -"M

849900484

13 i692 OS
23 1392 43
4 572 18

41 6M fi1
?q I.l\R

52 695 28
5 473 66
2 ~41 28

!'IF; 00
38 11174 no

:; 11.82 67

2 540 04
2'i5 OSB 21

TIERRA-B-002073



6'57 a Renort,tor, the... Year eDded December 31. 1954
610.· RESIDUAL STOCKACCOUNTS

(Continued) . .

.'- .,,

JlOu..u AMOUllft
(e)

849900485

909 2
50 8
, ::8

I . MlXIm GAS TAR RESlDtIAt
I : ~

. On .Band.Fint:of_Year -:-.'__ '.:..1-----.,;,---~-------+--..:;....;::;;;...~:;4--+:::::::.::_1~;;.l_;;.I
~!I~~bl;:rl;tloD E%})eNe)---------------t---~=:__:~!:+-___t::::==;+.:~~:=l

ho""tn n;:I~ ClfI

~:.- ..•. . .

1
I
a
.4.
ri
I

'1
8
8

10
11
12
U
14
11\

·18

11
18u~-----~~m------...;....-----_t-1mmr+.....,-rt_i20· I
1I1
12
28
2A
26
U
11'.6,
8el
a1
II
II.,

lW
ia

,at'
'1'1 .-,... "

II
40'

41
41..
44
45..
4\'1
48
41
M
11
62
G8
64.
64

LUI'IC
MO.

. .. no
• (a) ..

Qt1.uftlTJU·
.._...(bL_

.

89 566 80
m 27612
16198 72

'56 00
_ ....... f'.......'i 'II.....

. ..'

~8 76 009 64

nt.n_ 'I'A'" lYe""",, ~

iransferred -t.-.. 'D~in 011
..+ + ,~ ., " ..

GALLClS
t 239 812
'5 189 f!77

280 S Fi
A '\

....

6 A47 ~J;

2 894 604
591 498
90 R

Totalto Account·For'·_--- -:- +-__ ~~'_';._~~-~~~~~~
TarSold . . . .
TarU.ed in G.. ProductionCbarlZed to ACCOlDlt 708-Boiler Fuel

j - to Other 1

4 688 00
M2 ~H;.i;20

'5 46!'i!i85
? ?'l.R lQA

QlI\~ ~Ql
'5 175 585

~ux.
•.. ' .-., ,: :->,-:.:. -. • .• ', .

•~........ RESIDUAL
1 ~07 770

lIi17 ??n
" 2 Sl5 54
21: .."I If'"

27 763 19
26

......... ; RESIDUAL"
On Hand Flrat of Yaar
Produeed(Cr.ProductiOll~E=-][-pe-na-e-:)-----------.,;..----+-------1~--I---I-~~

StoekEx~n.e.~:_:_-------------------~-------+---+--t--~..jAdju.tIMDta-Deblta_-:-- + --I-__ j.--l~_+_1
Adjuatmtll~redlta :::::-------------------i-------+---I--+-./-~

Total to AccountFor----:----------------+----~-_l~--l--+__4__l

Sold-::::--;:::~===-------------------+-------4--t-~L-+~
U.ed In Ga. ProductIon-----:----------------+--------+-~-_4-_4_~

TotalDl.poeedOf----------------- __-1~------+-~-+-+__I
On lIand Endot Year

TIERRA-B-002074



Renort. .for the Year ended December 31. 1955
849900486670' RESIDUAL STOCK ACCOUNTS

1~ Report below the in1ohnation specified. • ... , .. ,
2•. Quantltlea entered In thla table &hollld be comparable to the dollar amounts entJerecl on the ume Jine.
ll. The dGllar amount. entered oPPolite Rulduale Produced (Cr. Production EllpeD~) ehould agree with the total credited

to Production 'E:llpenae (Account '130). The quantltiea entered on theM linea ehould .cree with the total I 01 the amount! ehown
In Schedule 619.

4. Realduals ueed in production' should include amounts charg-ed directly to productio~ expenee .ccounu and amGunta charged
to fuel itock accounu.. .

ITEM
fa)LINE

NO.

I

Rt,;::;IDUAL I

TIERRA-B-002075



857 a Report for the Year ended December 51t 1955

670., RESIDUAL STOCK ACCOUNTS
.. ... '. ( Con. t1nue d ) .

.• ~ i' 11";. ,. '31 •• j hi f,,;,t(. I'~;:' J •• ;:;'! .. -: '.,; , .: ' . .I I • I. .I'. ~
.:.' 'f I" .,j., ...f.; .:~1·~':r' ...') ':"".,~., :, '.: .": :~.• j.: .",.t'.; .•

849900487

LINE
NO.

• ' .• ,:', ... ~ ~~ :'., f~J ~ iTEM
: ': '(.)

g11AMTJTJU .
(b)

DOLLAa ,O(OUHT1l
(e)

OnH.nd Finiot·Year ---:----'--------~------- .... --__:~~lI"T'ri--.j...."~~..,,....4~
Pl'Oduc:ed(Cr. ProduetlonExpen.e) ---------------+-...;....-.,:...:7-~~f_-_t_.:~tr:~~:.t
Tar PurchAsed ;

GALLONS
2 109506

746 144
4650

69 917 92
89 691 80

287 91
. TrAnsferred from Drin Oil

_. ~ f''rl"'lm
780 84
529 43

8 676
]0 gRl

708-Boiler FUel
on Accounts

2 879 757
1 515 956

244 ll2
13 803

298 791
6 722

1
Z
8

: ...
•.,
I
&

10
11
12
18
14
16
1.
17
18

19 1------~~m~---....;...----"""1r_m~r_t-t__t__t120 I '
21
22
28
U
25
26
2'1'
28
19.
8Q
81
U
83
84
85
84'
·87
·88 ",

88
41)'

4.1
4.2
4.8
~
46
48
4'7

"49
60
61
62
68
54
....

.MIXED GAS TAR RESIDUAL

' .. '

.,.

Totalto·.AccouniF.or_---.,--·---------------+---::-~;.;.~&_~-~~~:,;:..,;.~~
Tar Sold----~-~--_.__;__:_--_;___;:;:;::::__=__;_;;--:::__:;__-+--.=..~~#*_if__-_J:!:;~~~~~
Tar Usedin GaaProdudlonChar~ed to Account

. to other

o.1.A l:11.

12 425 16
10 2~8 79

525 57
·other TArUsed hv
- ~ t.n n-;"in O~l :

.t.n CnJ'll 'I'A'r :

" .. 12 304 :39
604 98

.17 000
2 094 390

785 567

1 360 00
37 446 89
23 :,61 01...... ,

. Total'D~poaedOf;...:-----:----------------f---::...:s.;~:;:H_-.....,;~~:;:;~~.
On H.t111 ~nd...ot Year ~:--:-:':""::""---:_;_---------------+---..:.iil.li-~lol- ...-_+_~~~~:01

COAL TAR

011 H~d Flnt of Year -------------------+---::--=::~~~f__-_+=~~~~!.I
Produced(Cr. ProductionExJl6!1") -----'-, -----'----....:...c'---+--~~~..!.!j!~I--~i:!.:!.-t:!.!~I_5:_':!.I
Stock,Expense ---:-:---------------.:.....--=-----+-------4--+--.j....;.~f_____I
AdJueimell~Debltll _+-------J_-+-+_-t__I
.~dJurtm!lIt.-Cre~~om:::--.M:;;::ix=Bd;--;:G;:-::a:s:--;;;:TA=-,..------------+-----:;-;:;--;v;~f---+-~k~b..l.

-2SS 000
5 816 690

25 040 00
504 422 26

Total to AecoulliFor--------------:- -+--'-_~~7:_~~f--~~~~4;~
TarSold-------------------- +__.iL2:.t::LJ!2£.i4--:---1~4~=_J_!.!!.I
Tar :--:7::::--,-=:---------------------+---=-::'~~:-:-4--4~4..."..,,_h:~

Total DI.poeedOf-------------:--------+--..2...!j;~"*:l~J_-...p~..j.;
OnHandEndot Year----------------------J ...;:~....:i:.~ ... - .... ~~

........... .......... RESIDUAL
.OnHandFirlt of Ye.:r:'_·-:..::·_··--:---:-;l +-_-=--___:~~~~....:..-J_::~~~~
. Produced(Ci. P1'oduc:iioll Expel\le)',-----------:------:-;----~:L.22!~--~~~::!t.2f.l
..Stock'Expen'e ' .. '
.AdSu.tm.II~Deblta:_'----_:_'----------....:...--:---t_------4....;;.;~~..:4.......;_+_.:.I
AdJmm.lli~CJ'edJta=-----:------ -...;.;.-----..:...:.---1I-;,.-.:..,~~~~+-~~~~~d

Toul to AecountFor -------------~----:-...:..-+---=-~~~~~-_h~.J#.~~~
Sold.77-::-:-::---------"-~---------_f---2~~~+_-_+~LP~~:!4
:U,.d In'Ga. Productloll----:----~----------+---_;=_::::o::;_:;_::'~--:-+_::_="bd~

Toul DllpoledOf--------------- -t__~~~~~....-+~~~~~
..On HandEnd'ot :Year-------:----------------+---...li\,~..el~t_-4_.;...;6~~~~

'.

............................ RESIDUAL
. On HandFlrli of.Year. ... .. .

Produeed (Cr. ProducU~n.--:E::x=p-=-.na---:e):-·---------------t-------+_--+..:.-.:.t-.....:..--l-:.....I
StockExptlllle ::::::------:-------:---------+--------1----1--.:--:..;1--1----1Adjuatmellt_Deblt. ...;.-. -+ .:-.J--_-1-~_I_-~_I
AdJUltmentll-Credlta::=---~----------~----+-------+_-4-_+_...:..+_-I

Total to Accollllt"For
'Sold ; " . '".r:·-:':-:-' ----:------------------1~------..J_~_+-_+_-_I__I
UledIn Ga •. Production -:- + ~!_-_I_-+;..-I__I

. Total Dllpo.edOt-----i--------------+-----...:.._-+ __~~f_......j.__l
On1I.n.cIEnd ofY.&r

TIERRA-B-002076



.. 67o.·!R.E~lDUAL·STOCK:ACCOUNTS.,
1. Report below the information IpeclAed. i;:(.".::.~.:.c. 0):'; j
2. Quantitl .. entered In thla table should be ~omparable to ,he dollar amounta entered on the aame line.
3. The dollar amounta entered opposite Retlduala Produced (Cr. Production ExpenH) should Acree with the total credited

to Production Expense (Account '730). The quantities entered on the .. lines should -cree with the totals of the amounta mown
In Schedukl 1119. .

-4. Residuals used in production Mould include amounts chareed dlre~t1y to production expense accounU and amounta charged
t'l fuel stock accounts.

DOLLAR AMOUNTS
(el

Ql1ANTITlES
Ib)LINE ··f." .".~..!.J;.'" I l:H'l·rll""J!> I ITEM'"'0. ;., (t:!, (a)

ii~ iN!T"TOHS
12 593

.. ,,460140

440 805

.....
..

.

. - .. ~.... - ~
" .,.... -._.. "-"-'-'.-
., . ,_ ....• -._."

.. G:A.T.r.ONS
--q? ~Qn
75 599

, . :" " f' .:.:.:".~,':.~~r. .V~ ... , .. RESIDUAL
. On Hand First of Year ~'··-:--:--",,-70.......,.__ -:-:-:---:--:- --I_.,....-_~~'!',l;!lL_+-_!~a~12~ 1.(
,"Pi-oduced(C~'; Pro~ucii'o~ Expe~aei' . " 8 519 3~

EMIIW\,tiilP4i . . ~",;, MiYAd roAR -or';':'" 334 6111156

2 SI ~
10 4. OJ

15 195 7·
~ 955 ~:

29 ~~1
104 310
154 996

All; Q;tQ

" - .*""..",-.,,;,....nJCSoici'; . _. r-· ~.~;~:-.;.:~, ..
_ 'p'fe«( 11'l.9ai ,p.~du~tio~._;:"··7:·:-...~.,-~~---,--_,_.,..._----_-----_1f_--"':"::"':"~=_=__lf_-+'="=~~=_b_
:~.~:.To~!. P.I~~_~~~O~i--·-,::-::--:-:..-,-'-:-.,' -:---:- -----------+---~~~~-4---.j....:i~-l*~+!.;

_,~~.~~!'.~_.~.~~"~~~~~;:;~;:,::.~..::"'.::-.,:-.":-:':-'::-'! _--:'~.,..._:""""'"- ---------_+---..:iii..i:illii.-+--o+-,.g,+i'~+!ii

'j

•RESIDUAL
10 ~S6 9:
41 311 1·

9 610 500
9 256 200

9 256 200
354 SOO

TIERRA-B-002077



{,Report' tor ;,the: Year.,: ended .December :il, 1956
849900489

610.~,;llEsmuAli:S'rOCICACCOUNTS': ,.
( Con t1nue d It.,f..·.

:;~:i :..~.~,{,nh ~9·1;;",t.f., ~~(lu~H:a: -':.Qn,,~, 'Jill .-,; .l,~LoU.,~.:~ '.• i b:· \.11 .: ;-; ,j,; h~: .'~r.' ,; ...

.J.:. 41 ...... ;, •

.., .. - ~.

"., ' .. " ,;. ~:
". '", ~... ..~",'

DOLLAA AXOUllT.
(c)

2

• .1' ~_.",. ~ ..... ~~ •

L1N1l
NO.

'-';":.-.:

... .. :. ~,:~:.,"

QV.ufTJTIU·
(b)

..
t"rnm JI,,'A .....a! 990 69

: ~".' ; .,: .. - t

.....

; '''-'~ '.,;"'.
,'::oi!.} ,-; I , . ,r

',"

II 5
31 ;0

1265 355 ..

'~.' GALLONS ..
785 367

;.0 '. .:i aas 894.

1
I
8..
II
e
7
8

•
·10·
11·;
11
18
14
:lfi
18
1'1
18
18
20
21
22
28
24
26
2e
2'1.
28
29.
8Q
81
U
as
84
86
Be

'8'1 .'

471 ~04

•.. _._ ... ylJlU, .TAR . __.._

On Bud Flm of Year -~-------':':":"-:--::-~-:-'-:-'7':-::--~.....;....;..-t--77--=:~-:-::=~+---+'~H~~~
~daced (Cr. P:rodactlonExpeJlH) "~--""'':;';;'':'':;''';''';';'';''';'';'';';';';':;';''::';';'''';''''~''':'''--~;;'''-'!:..~~'':::::~.:.;.f-''';''~~~::::..j..!..::::~

Stock Ell~nM ..
AdJlUtmenu.;-D.biia----- ........"'-:-.;~;.:;.:.;...:.;.;._:...;;.;.;....;;.;;...;..;..;,;....;...;..;......;..__ +_--...;..-..;;..-~f_-+--:...~-t_=__I
AdjUltmellta-Credlte

~995.
···','4 ·524 000<.

'47· 699 50
589 202 79

;. I

.... . .

4 800 995 656 902 29
4 49B 474 ~M 450 19

:
4 49B 474 B06 1450 I!

l'i114 521 50 452
.

B7S 690 : " ,1 ~5338'. '642 453 12 997 08
.... :1.. _. ~ ,. ..

Total to AccoalltFor......... "'-"'-'-"'_'-'-__ "--"-- .;....._-I-:=-_+~~..;::~__1~-~~~~~;..I
Tar·Sold-----_----- --''-- +_-:J-:J£II!....2l.2~t_:_-~I&.~!2lL.J:!J~

Tar~-:-=----::_::_-------'----'---'-'--'"'-.;.;.;..--'-----___1~-"'7_:_::-='~::"':'.....:!--_I:=+~4:i~
TotalDlapoeedOt.-------'----'-_---'- -'-_..:....;.-'-_;......;.:.....-+_--:ili-!~~~_+-__1~~~

On Bud Endof Year-----------------'-'---'---r--- ....I.lQi""WlM~~-~~~:Ii.

", 14 350 46
12 47 28

.12. 47 ~
1 505 IIliI.

.. ' - , .~
,517 533 .'

Rn', !=iM.

I.••.• -. '.

~ .:t-.

j .. ~ ••• ~:.' ••••.• '.' ,RESIDUAL
On Hand Firat cit'Year .<' i
~dllc'ed (C~. pr~dgcti~n7,-:E;ir:'pe-JIII-e:-):~'-----------'--:...---...;..-+------.:-~+:.:..~I_-I___Jf__-1
StockEllpuie :
AdJII.tmen~D.bJ.~t'·'-----~!'--_------'-----'----'-'---_-f_------:.4..:.--+_-l___J~-I
AdJalitmente-:-Credlte:=~;'-'--"''''-.;.....-------'----------1r------.:;;;,~~~+.....;+-+-ITotalto AccountFor' .;
S~id' i'." h, n' '7. -::.:-, --:-----"":"'"--------'--+-----.-.:......:.-+-4-+-~--1
U••din G.. Production::---:---~---------------...;..t-------.:--+_...;.,_+-_4--+--1
' ,.:.Total Dllpo.edOf-"-'::-----;-----------...:...---'---+------.:....+_..;.,,~-I__....J~-I
On·1f..nd End of Year .'.

.. , .. '; .
'!: . •. ~

,., "

TIERRA-B-002078



..;." " '*,,, ... +.ho 'y_':' .;.....:I~ !n_'~!'>7 P,~7

670~'RESIDUAL'STOCK ACCOUNTS'· :,'

1. Report below the Intormatlollo apecUled.
III ,):;., j.: :,' ",i

2• ., Quantitle. enund In this table should be comparable to the doll.r amounts entered on the same line.
3. The dollar amounts entered oppo.ite· Residuals Produced (Cr. Production Expen.e) .hould agTee with the total credited

tG ProduetiGn Expense (Account 730) • The quantltiu entered 011 theM line. .hould agree with the total.· ot the .mOUDU mvwn
in Schedule 679.

.c. Residual. uaed in production should include amounts charged directly to produdion expense aCCGunta aDd amounta charged
t~ tuel .tock account.. '.'. '

Lilll: ~.·r'./..... -'·'..~l- ••~~ I ,,'.... ·l'.' ...L\...lli I ITEM 1'.':'1.L QUANTITIES DOLLAR AMOUNTS

NO. \' - ~ i (d', Ca) .... ·1 (b) (c)

i i t C"8i;i"~'i(j)CO~ BREEZE
'.~.~'.:'~: . :.

, NET TONS ..
1

I . I
.~'1- :,!On\Hand .Fint.otY~'~j1:_._.,. _.1 ..... 31.928 ;... 392 073 071-~ I

';.3 "PrOduced (Cl';, p~~h~trok~Expenle) L ---- .. O'
:..342 422, ,~ :--=-=. .!2-_.

4 :. Stock:Expenk ~.V\:~,. ,...., I. . ;.~.~ ::1 ~-:.:1}: ... _..:...... .. --- ,~ ... -'-,
6 ; ·Adjusiment....,:.Debli.~ L_, __ --_! • :,. .. -'.- ..i,~:;::i. ,,;,~~---- _ ..... ', - ..
&. .AdJuatmenh.1.Credita ~," ...._ ... : .. -
'1

' , .342 422 5 §~ ~~9_-~. . Net Coke' and Breej Prodlletd .L..-_

8 Coke Purcha.~d ._ .._., ,t.ll· cok~~pd breeze pgrcha..m.. .U-_. ~. _._- -,.,-'~.- .- ..~. _ ..

0 . Coke Breeze Pureh .. ed ..~Q.U1)w...tor in Schedule 2l5fi
10 :.:: , ...'1'otal to·~ccouni-F~r:i .~ ! !I;'7.4. !'t.C\n " I !=IA2 qnQ ,q
11 Coke Sold ~l '!' ';"" It ! .--.J~'l; ~

.~~
593 81

.' -
:12 Coke Breue.Sold~,:l j\ ~~.{~ ! ~, . " , ";:'.' .. ~06 072 1'7A
:13

• I • ~,"'l. •... " , \., .. '

I -~,.." ! ,:. 1 ., '~ : t!..; r,., " "'-'( .. .. ..
'. Coke Used in Gas ~roduction . ~, ,

1'-", A~_ ... 071'10_",,4' ..... ll'n ...1. " QAA' 95- B~~~1.1( : 'Cvke Breeze-¥aed.in'·.G&&:produ(~o\n;
,

16 6L.8S.n 1
~~

096
I~

16 ..
. Other ,Coke ~sed. by Company ; , ~ 'R:C;.4 IR2R

Othel' 'Coke BreezeUaed by·Company
.. 1'1.. ··.~~.Total Di~pos~d', Ot>": ! ?C;'" ~ !), ., 4. 159 :m:~....18'.,'. .'-On .Hand .•End ,o{Yi.r~ hr.

,
"" 1:;'

!)Q 1 82S §
19

, i ! ' .,.
20 i '.i ..:._~,.Ii. j or ; "',

. ~.21 'Il... +.... ! :~.:~ ,.~~ f .'-'. I
,

.I.\
.. ' . . - ,. .

·.'22 " "
,

Cn'kl!l ~"... in ~ .' ;, ~ 9!it~
,23 ..

.24 .. ! I I ;

, 2~ ... I !

.26'. I I !

,;27:_" " I " '\' (1\"'~ S' I. ;.:. .

28. 0 i .... ,c, •. ( .:.?, ." I ,

.29 . I I

.,:W ; .~. , L ~"....!. ~,',-: '. f "
) \ .... -... ~~~~-~::: ..

,.31... .... \

.. ~~"
I

, ,
1

····' ..~933 ,)'! i ...;;:,:~~~.~.U""I·......RESIDUAL j,i .. " •• t ~ .... J ......
34.' .·On.Hlind .Fint.ot_Year., • <i . .1'1 9.Q.Q.:IU

:3~ t: ;.Produ'ced .(d..Pi-o"ducti'o-n.iExpenae)~ ......... . ·'R 7M .... 1 503 O~
.. 36._ .'.m.•" '.*,... j

. ,

31. .. aliJ'."'ff.,: .. UU '1"... +..., +..... • ll'n,. 6 650 5 458 5C

..38. .;.''(I'•• NU4* W'N- IntercbengAd yUbin ~- .. I'nR '!t1

'.39 '. .~;:.,.i..... 'ClII· •• :a.·'(bi', "'A U~_...A- ~ ......... !Yrl 175() Sf:

:.40' , Sold. ! .!. rn t': r~. ", ... .
....1 _ ..' Ufed,in .G.a ProductlO1l . +,. I _~... '7"01)_114 ... W,;;;,;.-;- T1 !J(M ·1 017 54
....c2.,,~ :<~.\,;,'Tot,aL.Jliapoll'ed \Of,? r'~ I 9"1 .0'%:0 , Q'14 5.1

.:.c3 •.. :.~.On'.H.lid .•En~~.otij:;'r!'·~ .:
, , 38 7ll, S 483 9S

4( : I !
46 ,

I I. .Uf. .RESIDUAL ,. .~'. , :

46 00 Hand Fir~t of..Year . I 554 300 -- 2 '145 8~
47 Produced (Cr,. Production EXPenIe)i '1 7S6 557, llS SS8 84
48 · Stock .Experule. I

.49 · Adjustments-2-Debita l
.

60 Adjustmeota,+Crediti. I
.61.

,
..Total ..t<l .Account. For i R nqn A5-7 .116 284 6~.. ,

52 Sold ! ! 7272noA 109 938 5:
.._63 .U"ed in Gas.Production : ,

54 :.... .Total.Disposed, Of ! ., 9'79---,:;nn ,nQ Q~A ""
1i5 On Hand End ot.Year l A'A~ R' !IIAJ; lot

849900490

TIERRA-B-002079



637 a Rennrt for the ,Year ended December 31. 1957
610.~:·JlESIDUAL STQCJt ACCOUNTS "

(Conti nuad) ., ' . : .. ' ~, .. .; . ,. .. :' ............. -
,. . 'A,::; ,;Wl ....,I! ."l! u') ;"'i"!~;i1'\ fl;JqU"'.I:;·, ,-E,·;, ~111f •,1 ~..:;' ~t•...::-: ~... !. • ! . ., .. : .,' .. ; . ; ~. ~'I· "

, . " ."1: ;~~~;I ~~o.;;l' 1)!:rCirl7 l~,J.;.t';:'r':I'~ :~I·H_•.;.,':;~i,"·i :::'\ :,::,,::.p"l(l .. I." " ,', ....~. ,. .- ..... r.:;,.' ,; . .. .. ,
"

~~:~'1.,. '.,.,.J ... :1 ~J tlLo'): ~'-1J rlJ.f.'''' j;,n~.. u:Lt~,rl';, ~.I,·1l r..ll.'J':.J hn t''''~!'i''''i "'.... ,., .. '" ':,-,';"".':'-,- ".; : .. "
.', ,

, .... ': ~ .' ~" •~."f.~ t ......".1 j.,;:,:"·I~ ~"W:t0.41V} 1....·1-) I~ "J!~~)r~' '·r il: -,:tl ...·~~~hl. ....-t:..-:l.·, -~ ~-. :;-.;,. '. '.' ... ".: -.,'.,·i- , l. . .'~. ,
., '. ., .. .

UJlI: ,
•• ~ 0. r" ~ '.1H I ~;''1.rirra....a9 I riD( .', ,: Ql1A1n1TIU ' DOLL.U AKOV!l'f;

1'10. , :,"l! (a) , e' C,) (c) ,"

I IIIIED GA.S.'tAR' RESIDUAL GALLONS :
1 : FJ ,.. - ........... _,_ ..- i .~.': ... .'.; ~~I ~ ',' :.:.- .' : .. ~39I ~~, ,0ft'B~nd of:y,';E I 471 304 14'; 12
8 ,. "~::u'~d(~rproducii~3Expenae) ; ·749 ..083 49 tl!O 11
f

-.'. '. ,I • : .~7n . 22 90

6 ~'" n..!n n·n: A !lt4n. 7Fin RO
f I

If
..... ",~ 1" :.! :

• :
, '. ' ,

•• ,- ~"." p ..... , .•

,

e I I ?.,,' .! "I t, "~.,"'.~ " : ,-

10 Tottl to Aceou1lt ~or·. l 1 2PQ na7 B!'i Cl?' '1l1:

·11 . TU' "Sold I .,;'" ~.~'.~ ~ 9f1( 1';4 ~~ 9R

12 ,T&t<UMdin Gu ·Production
_.

" +.A • ..""'''' .... ..1 P14 . .421 ~ 4l1;l '1A

18 r ',- t.~ nU, ..,. I ""' .... A .... !E.R 12' 1 :,4,; R1

1( .n+~ ..... "' ..... :n......:1 ""'"' 1' .. .,; ~' ~~, .. ;.,- ~~::.,': . , . , 1M 22 8 50 59
16 ;.

!' •.:....;"} ....~:~ i, .. "

"

i.; .,', " ·'.t ," I'
, ..

,1'r .: '" :.;Totf.I'DI-Vo •• d;Ot:·".'· i '7R.I:; '7.4A., 50 1B22 14

11 " : OiL:Hand..End.oO::.U'}.'· f',
I JlAI: 1:1::'1: , 1~ I!lOO59

. - .. - ..
18

, I

10':
'-'- ., POA.L _,.TAR. ~.-. .- . - ~" ," ..,.~ ~. 4.~211 On' Hand J'int of .Year.

....
"n In

2Z .Produced (Cr. Production ExpenN) ",t··", .' .~~',', ~-... ,'." '"
. , . 'I[ I:l:~i:: onn .. q'J7 ~7~ I"

28 Stock E:apenH " . .' .. .'; .,
.'

U AdjllltJMnt.:-Deblu
215 AdjUitment.-CredJu
21
1'1'. Toul to Accoullt For " Q'7n .421 ~a 49R 21

18, TU"Sold 'I[ "''7' 'iQA rUle 544 51
It TU'

.

80. Tottl DI.poaed Of. ~ ~71 ~ 98 544 51
81 On Hand Elld of Year 'lI;QA A'Jr;'7 l'l~ El85 '70

U
13, nrit

..... •• 1••••••• RESIDUAL ~!~..i;,~1 .~, .... ••'f.

::;O:il ' ' ... "~"''':"~~''- ..
"

...
.;, ...... Band of~Year) i AA' ~9n '.' '1 03 18
. lISt ,,; Produi:ed (C+ PrOduetIOJl.ExpeJlle)j ......" ,nl,o;.n14· n· '5l\; 25
,88' Stock',EllpenD , ...... !

:,ilf';'; ; AdjllltJnellu..lneblii 0;': I =-!,~' :-:'~ :t' •.. ,"."".' - , , .,
, ~"' .. "'.r."1''''

',18:::: ;~AdJUitmellu-Lcred.lt.,'~ I "'~f...,...'."....~i .. ' ,: ;'''/
, . '. .' '.'. _ ....... -,-,~ ..

It., I ," . Taul to .!Accou·i1t;For_ • ....,. -, ..,:~ :-,'~",' .. ~~ : , I:I'A~ .• '9 Rl=;,:: 4!':I ;.

40,' Sold ! I .41a nl ... 10 ~~ 25
41"' :,'U.ed In.Cae PrOdlictlo~1 I ,·i :.~,'"'f".~ (~ -~' : ..... ..~.~-. ~. ;,lo! .;.(.:. .. " •

:d ~'_Tot&!,DI.poHd·Of '7;
.4la m ... 10 M..C:; 25

48 ; Oil. H~nd End of,~""'e ; 1 'Jr;Q~ I:;an . ~ I7q, lR

" !
46 ! •••••. ,•.•:•.•'••••.••••••• '....... RESIDUA'];' _·.... j,'.it;,. ':I-j ,.'-.,

" ..'

"" ,On Hand Firit ot'.y~·,'( , i
f1 . Produced (Cr: ProductIon . EXp.lnae) ;

" Stock Ell~nH
ft Adju.tmenta-:-De'lb
60 Adjllltmellu-:'Creditl !
11 :'. :.;Total.to Account 'For ,', .
611" ,'Sold i 1 : ~ ',' :i' .,.

" ;

63 Uaell.III Gaa Production I

64. . ':.;~Toul DI'Jlo.ed, Of·'" ~ ,
66" 'On lIand Elld of Year

849900491
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Rpnort for -the Year ended December 31. 1958 637
670. RESIDUAL" STOCK ACCOUNTS

1. Repcrt below the information specified.
-,- ;-.

Z. Quantities en~red in this table should be comparable to the dollar amounts entered on the same line.
3. 'the doUar amounu entered opposite Reaiduals Produced (Cr. Production Expense) should agree with the total credited

to Production Expense (Account 730). The quantities entered on these linea should agree with the totals of the amounts shown
in Schedule 619. -

•. Residuals used in production should inclUde amounts charged directly to production expense account. and amounts charl'ed
to fuel .tock accountJI. '

LrNE . ' - : '.,' \" ~ J. J .-~ " " I ITEK QUANTITIES DOLLAR AKOU!fTS

!'l0. i .t .~ . (a) -- (b) (cl
i

1 1 COKE AND COKE BREEZE NET TONS

2' On Hsnd FJt.tof"Year : liB 529 1 23 417 96
3

.
, prOduced (Cr. 'PrOdDcti~~ Expense) 239 113 3 429 933 29

• Stock Expense,
5 Adjustments-Debitl
6 Adjuslmentl"":'Crediti
'7 Net Coke and Breeze Produced' 239 113 3 ~29 933 29
8 Coke Purchased "'All coke and bl'"PP7.f" nu1"cha.sedis
• Coke Breeze Purchased ) Rl'cOllntedfor in Schedlile 235

, . 357 642 5 253 1351 2510 Total to Account For
U Cob Sold 7-9 509 1 439 ~"'6426
12 Coke B~ue Sold

- C;()~ t:. In·'f/. I/.n

IS Coke Used in Cas Produdion
U Coke Breeze 'used in Cas ,Pl'O<!uct;~) to A......+., 7 08_llr'" 1..... Fup~ 9 2q2 74 1340 40
16 Other Coke Uled by Company 6? 0-'-7 1 069 1797 93
14 Other Coke Breue Used by Company 8 520 68 159 60
1'1. Totsl Disposed Of 159 844 2 657 736 59
18

., 197 798 2 595 614 660" Hand End ,of .Year
19 - ,. 'w ' .' " .. ;."

20
21 .Note: .
22 (a' Interchana~d Vi'tli-ln:C .
23 ('!n1r.. f'n ... :;n ~ .•- ~--~ ?~"
lU

...

25
26 :

27
28
29.
30 .

31 .

32
.... .. .

. lI! • : ••.. JJtUX. Q-Ut ." •• "" '" .. RESIDUAL GALLO~ 711S4 On Hand Firat of Yeai- 3 r.R~g9
36 Produced (Cr. Production Expense) 1"i n? 1 H"i 88
ae 3• ...,.......
3'7 Dxlaa~ Total to Account For 54 443 4 899 87
88' ltIXIrllIJDillllYflfliUIUC
-,: ·..... ~X Transferred to Mixed Gas Tar 2 315 208 35
40' Sold

. 165 14 85
.1 U!ed in Gas Production Charged to Account.722-M1sc. Works Exrena 1" '1 1 '''Q QQ

42 Total Dispolled Of
·4'. 17 591 1 83 19

'I' On" Hand End of ,Yell' 36 852 3 16 68
« ....
~ ..rJF. . •RESIDUAL
46 On Hand Firat of Year 818 857 6 l46 14
n -. Produced (Cr. Production Expeue) iJ. R?7F.i-:i "'- "OJ,. f.J,.

t8 Stoek Expense
49 Adjustments-Debita
50, Adjuatme"tI~rediti
51 ; Total to Account For ~~ "i00 80 RC;O 7R
62 Sold 4 927 100 75 +55 28
63 U»ed in C.. Production
64 Totsl Disposed Of 4 927 100 75 55 28
65 On Hand End of Year - 719 400 5 95 50

. , ,.

849900492
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Renort :for the Year ended December 31. 1958

610.. RESIDUAL STOCK ACCOUNTS
(Con t1nued) .-:..;

",', i"

.i II •..

iTEM
(a) - 1. ~., l ' QU"AHTITJU'

(b) .
J)OLLAll ,UlOUXTI

(e)

MIXED GAS TAR RESDXlAL GALLONS -~~1
,

2 On Rand First of. Year 44'J ~S':\ ~li21~il8 PJ:Oduced (Cr: -Produetl~~ Exp~) 940 253
4 Tar Purcha.sed ...

?1R L.:... 13! sol

I
..

Ii Tran6ferred from Drip Oil ] 2 315
~12081~•

'1 I ] ~~CJ
8:
t I , I -~

10 I Total to;.Account For I 1386-139 ::mE11- TI!!' Sold. ~ c; I 567 709.. - . __ .

12 Tar Ued in Gu PtQduetlo~ Charged to Account 708 -Boiler Fuel 91 118 2m~18 Charged to Other Production Accounts 9 794 293 82
l' Other Tar Used by Company .. ' . 67 212 . 2 ill 00
u· '-',

16

~

, .
-; .

17 ...... TotalDb.po~ed ot' 735 833 7f 826 89
18- ·.'On Hand End.'of Year.' 650 306 20 317146-19 j LJ
20 .COAL TAR . GAt1bN§ =
21 On Hand Fint of Year 398 837 - 39 883 70
22 Produeed (Cr •. ProductJon Ellpen8f))

.
'-.'- . ' .. '.'. ' ,

~

2 768 600 ~ 082 15..
23 Stock. EllpenH .. I •

24 Adj1Utmen~Debltll
26 Adjuatmenta-Creditll I - -I
26 I . --I
27. I Total to Account For I 3 167 437 381 ill 85.
28 Tar Sold ] 2 670 258 332lli~
29. Tar .-
8Q Tlltal Diaposed Of I 2 670258 mm~al On Hand End of Year lo.Q, 179 Lit9.... I

82. .' G~~83 .... .•••• ·••••••.• RESIDUAL PO~ I' I

14 On Hand Fir.t ot Yw, . 1395 590 •. 27~_1[;1
i5 Produced (Cr. 'PrOdurlloa Expelllle) Price ad jU6tment

=1
E 6j69766

36' Stock· Ellpen.ae ... ,...... - '.' .

'1'1 :, " .AdJusbnent..:-Debit,'·; . ] 'cb::C:C:1.

·18 .AdJultment...:-credlta . .'. , • .' I ,;

19 Total to jAccount For ; I 1 395 '590 ,.H' 1...:_~ •.I4881841
«l Sold j 3]3 600' . 1~~
41' U.ed In Gal Produetlon
4! Total Dl,poNd Of I 313 600

LLLmJ~48 On Hand· End of Year I 1 081 990 . '~!1631
44
46 ; ........................... RESIDUAL-- I

48 On 'Rand Firat of Year .'
..

47 Produced (Cr. ProduCtIon EXpelllle), -I .j ;0
48 Stoek.,Expense j E±:i=CJ49 .AdJultmen~Deblta

'50 Adju.tmen~Credlta ; I LLLJ
61 . . Total to .Account For ! rrHn Sold I
631Uled In Ga. Production' I eLl]64... .- Total- Dllpol.d Of . i. 56 .0n'Rand End of Year' I . _LJLJ

849900493
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849900494
-

670 RESIDUAL STOCK ACCOUNTS
1. Report below the information specified. , ..
!. Quantitiel entered In thil, table should be comparable to the dollar amounts entered on the &ame line.
a. The dollar amounts entered opposite Reaiduala Produced (Cr. Production Expense) .hould agree with the total credited

to Production Expense (Account '730). The quantitiee entered on theBe linea .lIould agree with the totala of the amounts shown
in Schedule 417&.

<&.Re.ldual. uled in p,"oduction should include amounts charged directly to p,"oduction expense accounu and ..mounta .chll'ged
to fuel .tack accounts.ILINE : JTJ:M I QUAM'tITIES DOLLAR AMOUNTS

HO. (a) (b) (e)

COKE AND COKE BREEZE I NET TONS []~~;J1
I On Hand First of Year.- I 197 798 2 :>951514 66
3 Produced (Cr~ Production Expense)' II 9S 021 1-----.Lj~~JZ-1H._I
.( Stock Expense 1 I~---+---I----I
I> Adjustment~Debitl I 1==J=i=tj• Adjustmenta-Credita., Net Coke and Bfe~ie Produced . I 95 021 1====:J62Qjg12 IHJ
8 r.....L- .. 'Pur"' ...... rI )All coke and breeze nurchased 1s I I =--1-1-1
8 ~:~: i;;;;;;-~rchased ) accounted for in Schedule 235 I l----l---l-l-l

10 Total to Account "For .

I
2~~~9r2lUm11 Colee Sold

12 Coke Breeze Sold .
s!g:~l~

13 Coke Used in ·Ca. Production
4"'2~~14 Coke Breeze U.. d in Cu producro~~arged to Acct,7Q8-Eo11er Fuel

16 4?5BR 7M~~Other Coke Used by Company a . ..

III Other Coke I1reeze Used by Company --:.z:-:J'AA ~w..
,:,>F; AO:'> . ~ 4. 34 i

11 Total Disposed Of 1::>6016 1 964 ~~ 761118 On Hand .EndofYear
19 I'
20 INOn{

I

!1 I22 Interchanged withinCom;pany; includes Generator
23 Coke accounted for 'in' Schedule 235, ... _._ .. _ ..

I
_ .. - .. .. ... - .._- . .

I24
25 I I
241 I ,

u '1
1'1

I I28
29 I

30: I I
31 I I
82
33 ••••.. J)!\.Lt' ••1,lJ.L, •••••••••• RESIDUAL v~LU~~ t=tij
lU On Hand Fint of Year 36 ft':;? : ':3 516 68
36 Produced (Cr. Production Expense) 16-n4 · 464 Ib6
86 Stock Expenllt! I ~J-j
S'1

,

Adju~tmenta-Ilebit. j r===PF ~
88. Adjustment.-Credits
89 Total to Account For I 5S 126
40 Sold I L- +-,;;..;;;..

41 Uted in Ga, PrOduction Charged to Account 722-Misc,Works ExIenSEJ :5 ~!!~~~I~

42 Total Disposed Of. :3 I~
43 On Hand End of .Y~ar,. I 49 ;2,.6.1
44

.. I,

46 tHJ......~. U~. ~V~"l.A •• RESIDUAL j ruu~u~ l----
46 On Hand Flnt of Year 719 400 5 595 50
4., Produced (Cr. Production Expense): I 2 112 600 I--- 37 596 23
48 . Stock Expense I ~
49 Adjustments-Debit, I J-~~L-.j
60 Adjustmenta-Credits I ~~-
61 Total to Account For

1
~:~:: t= :~::~i:62 Sold

63 Used in Gas Production
6<& Total Disposed at I 2 832 000 l--- 42 991 F3
65, On Hand End of Year I - i bd~d.. -

.-

Rellort ror the Year ended December 31, 1959 631
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849900495
637 rt 9 9a Repo for the Year ,ended December 31, 1 5

610. ,RESIDUAL STOCK ACCOUNTS
(Continued) :

", .. ...~."i"I ' ,

"

; "

", ,

.: .'. .. , " l

LUll;; " ' . iTEIl Qll'Aln'ITJU 1l0LLU AKOl1NTa
NO. (a) (11) , (c)

1 MIXED GAS TAR RESIDUAL GAI.J..ONS

21 On Hand Fint of Yea~,;
,

650 M6 20 317 46
a Produceci (Cr. Production, EXJICDM): :0;14 1:o;n 1~ "~7 36
4 1 J--L-LL
Ii I I f=i=t=f=,

I I
'I I f=I=cc8
9

10 Total'to Account For 964 4~6 35 1854 182
11 Tar Sold 262 516 13 832 60
12 Tar Uaed in Gae Production Charged to Account 708-Boi1er ,Fuel 55 181 1 655 4:3
13 I Charged to other Production Accounts

I
5".~14 other Tar Used by Company 36 903 '2 0 1

16
1&
1'1 'Totai'DiepGnd Of, I 560 2261 17 728152
18 On Hand End of Year I 694?19 1-l.J.§.~~
111 1 1, I tr
20' COAL TAR
21 On HaAd Firat of Year 497 179

~
717 90

22 Produced (Cr., Production ExpenH) , 1 094 886 160 677 06
23 Stock Expenee L-t-f-+--24 AdJuabnen~Deblta f=1 I I25 Adju.at:ment.-Credita
26

1 592 065,1==-1210 :1394~1:1 Total to Account For
28 Tar Sold 1 592 065 c= 2IO~['9"s
29, Tar I' J
1I11 Total Diapoaed Of , 1 592_065 ~ ~1::S94, ~
i1 On Hand End of Year fo=-~-~S2 I r=: c::
83 ••••.•• P.VHI\.t1.v.J;I •••••••••• RESIDUAL
34 On Hand Firat of Year 1 081 990 " 2 163 98
85 Produced (Cr. Production ~penae) I c= rU· Stock ' Expen~ ' ~ I I

'J'( AdJuatment.-Dell1ta ~t= ~t;·38 Adjuatment.-Credlta
I 1081990Fi2at Total to cAceount For

40 rau DisCarded II 1 081 990 2 11~~.1 Uled In' Cae Production I r---
d Total Diapoaed Of [ ) 081 990 c=- 1163f96
4S On Hand End of Year 1

,~ -' ~
......2. r:-r

44
4li •·•••· ..................... RESIDUAL•• , On Hand Firat of Vear
47 Produced (Cr. Production ExpeJUle)
48 Stock EX]R1Wl I I
49

;
Adjuatment.-DeblU ~r=iO Adjuatmenta-Cndlta I

61- Total to Account For 11- ---~r
62 Sold Ii3 Used In Ga. Production I ~f--64, Total Disposed Of I~~ ~

-
55 On Hand End of Year __ ~ . I~ -,

TIERRA-B-002084



Renort fnr the Yea~ ended December 31. 1960 637

670 RESIDUAL STOCK ACCOUNTS
1. Report below the information specified.
2.' Quantities entered in this table should be comparable to the dollar amounu entered on the name line.
S. The doliat' amounb entered opposite Residuals Produced (Cr. Production Expenle) should agree with the total credited

to Production Expense (Account 't3G). The quantities entered on these lines should ame with the totals of the amounts IJhown
in Schedule 679.

4. Residuals used in production should include amounts charged directly to production expense accounts and amountll charged
to fuel stock accountl.

~I r

.. _.

... ITEM QUANTITIES DOLLAR AMOUNTS

)to. 0 (a) Cb) (c)

, m :u;: O16[]J~1 COKE AND COKE BREEZE

2 On Hand First of Year'
3 Produced (Cr.' Production Expenle) 3180~~~21
.. Stock Expense I 1 1-+-
& ·Adjustments"'- Debits

;') 180~ IZ6JzsJ:nII Adjustments-Creditl
'1 Net Coke and Breeze Produced
8 Coke, Pun:ha.:ed )All coke and breeze nurchased is [=:r=r=c
9 Coke .Brene Purchased) fo~ in Sche"''''e 2~C;

1963H1~m10 Total tojAccount For
159

11 139 831 1 980 83 27
Coke Sold .. ,

12 Coke Breeze' Sold 9 679t=t==t:=17C
13 Coke Used in Gas Production
14 Coke Breeze Uaed in Gaa Production I I 1---1.-
16 Other Coke Used by Company ',la} 70881~~1~
16 Other Coke Breeze Used, by Company

2 598 21 64 ~
17 Total Disposed Of' 1591961 212251~ 9/
18 On Hand End of Year - 1--J,.;.....J..:.4-
19 ~.. '., . ill--/._
20

..

21 I Noje:
22 a) Interchan~ed within CotllPanYi includes Generator
23 I Coke accounted. for in Schedule 235.
24

..

25 I
26 I
27 I .,

28 I "

29

1
so
31 .. ..

32 I 0
. .. . '" . .. ...

33 • -0 •• '.. DRIP ..OIL ............. RESIDUAL

I mf I34 On Hand Firlt of Year 4 494 9E
35 Produced (Cr. Production Expenac)

4~944
2~ 7/278

86 Stock EXI~n.se I I
37 AdJulltmen~1 )ebita' I I i I-
38 AdJustmenu-Credita
39 Total to A~count For i O;? ??Z 4517 '74

40 Sold
... I

41 U!ed in Gas Productioll j ~~g;I · 0 i42 Total Dispolled Of 46 619~11 ~i~43 On Hand End of Year I
44

................ " ., .'
45 ........ ; ..•.•••.••• ·•·......... RESIDUAL .

46 On Hand First of Year
4'1 Produced (Cr. Production Expense); ~ I--!-l-~
48 Stock Expemle j t=±=~t=49 Adjustments-Debita
60 Adjustments-Credits j t::±:t:C61 .. .. Total to Account For
62 Sold

.. .... ' " '.. -._. .. ... I I I 'L...L
63 UlJed in Gas Production' ~ I--!-~~54' Total Disposed Of'

:1 t::±::t:t55 On Hand End of year ..····
. ..

849900496
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6~7 a. Report for the Year ended December 31 1960,
610." RESIDUAL STOCK ACCOUNTS 849900497( Con ti nue d)

"

" .' , .
,

. " .;"
.,

, " ..
,

LlNll . '. ~. ITA!: QUA,JlTlTJU' DOLL.Ul "'IIOum
NO. '.

:
(a) (II) , (e)

1 lolIXEJYlW) TAR RESIDUAL GALLONS
1118

:

2 Oil Hand Flrtt of Yeal' : 604 210. 126 30
a Produced (Cl'. P1'oductfoll ExpUIH) :361 314 6 892 4
~ Tar Purchased 661 ~7;~17
Ii Transferred from Holders 71 961 81

•
'1 I I I LJ
• I I I LJ
8 I I II II I

10 , Total to Account Fol' I 1 n.t.t 1 AI=: II25118401 71
11 Tal' Bold I 311 199 I 10 574 ~

~,

---- r12 Tal' UHd in Gas ProductIon Charll:edto Account 70B-Boiler Fuel 29 120 II 18731"00
13 CharJl:edto Other Production Accounts 13 043 :391 29
l' I Other Tar Used by CDJltpMy 6 270 ! 188 1C
16 Transferred to Solvent IIE

II Tar 326 098 : 9 782 94
18 !
1'1 Total Dbposed Of I 6857:';Q c:J@

~ j18' On Band End of. Year :z,C;A 4c;F; ! 4

19
20' TAR
21 On Hand Firat of Year
22 Produced (Cr. ProductIon Expe1lH)
23 Stock Expense ,. !L-
24 Adjustmenta-'-Debita I ~I-26 Adjultment&-Credlta
26 ..

2'1

I
Total to Account For I :1

!8 TarS(lld I I :1

29, Tar ._-- _., .- - .,-- I I r-
ao.

I
Total D1.pGHd Of I FF31 On Hand End of Y 41&1' L

82 I .

83 ...••••••• , ................ RESIDUAL rU On Hand Flnt of Year
!ill Produced (Cr. P1'oduction Expense) I C=C
84 ' Stock' Expense I [-,8'1 .' Adjustment_De bib I
·88 Adjultment.-Credita .L I
89 Total to· Aceount For I
40 Sold I
41 U~ed In Gas Prodactlou c:
42, Total Di.posed Of
48 . On Hand End of Year I

" I

41i ' ........................... RESIDUAL" r" On: Hand Fil'lt of Yeal'
''1 Produced (Cl'. Production ExpeMe) C
48 Stock Expense 1
411 Adjustmenta-'-Deblta I I
60 Adjultmenta-'-C1'edita I I
6i T(ltal to Account For I

._.- ...

62 Sold r r-
63 Used In Gal Production
Ii4 Total DilPGled Of 1

'1i6 On "Hand End of Year :--]!

TIERRA-B-002086



849900498

RESIDUAL STOCK ACCOUNTS
I. Repon below the informarion specified.
2. Qualllitie. entered in thi .. table .hould be comp.rable 10 the dollar amoWlu enterN on Ihe .ame line.
3. The dollar amowu. entered oppo.ite Residual. Produced (Cr. Production Ellpen.e) .hould alree with tbe tot.1 credited

to Production EllpeR.e (Account 731). . .
4. Re.idu.l. u.ed in production .hould include .mOURn cb.rled directly to production ellpen.e accounu IUld .....,uata

ebar,ed to fuel .tock accounu.

LINE ITEM
NO. <.)

. NET TONS

138 410 01
liO 581 49

1 COKE AND COKE BREEZE

2 On Hand First of Year l---""':'"C~:-=~l---::--=--:~=-,,~
3 Produced (Cr. Production El<pense) ..
-4 Slocll Ellpen.e .
5 Adjunmenl.-Debiu .
6 Adju.tmenu-Credits ~------l---------l
7 Nel Coke and B'ee~e Produced !---~~!..:::::::.-+-~=--:::=~::!:..I
8 Coke Purchased >.m"g.9.~~..!m9-..PJ;~.~.;~..P~.c:&~~~~..~!1! .
9 Coke Blene Purchased L~9.9.9.~~9- t9.:r..~.l?P!H~.~..~.9JL1? f----::-:=-:=-==-+--==---:=-::~

10 TOlal to Account For I-__ -=:.-~::.-+-~=--==:.....=~
11 Coke Sold .
12 Coke Bree~e Sold ..
13 Coke USN in Gu Production ..
1-4 Colee Breeze Used in Cas Produclion .
15 Other Colee Used by Company L~>. .
16 Other Golec Breeze Used by Company .(RJ 1-__ ---''''-'l<.lo<:W-I-_~_AX:.....Jo!''4
17 Total Disposed Of 1-__ ..&JW-l...lI:iI!-.l- __ --lI~~:&.I
18 On Hand End of Yea. .

QUANTITIES
(b)

DOLLAR AMOUNts
ecl

13 738 1:58 410 01

13 738 138 410 01

13 738
11 553

19 308 87
B 519 f\.c;

1:38 410 01

1 320
1 0S5'~··7~

20 Notes:
21 (8.) Interchanged within Company;includes Generator
22 Coke accounted for on page 209 b.
23 (b) Interchanged wi thin Company;includes Boiler
24 Coke accounted for on page 209 b.

.

GALLONS
~7n "''''h 24 918 97

570 556 24 918 97
2 486 15~ 92

400 24. 77
1 878 116 28
4764 294 97

565 792 24 624 00

GALLONS
III 645 -
590 006 100 05

701 651 100 05
6 000 3000

510 872 -
2 335 70 05

519 207 100 05
182 444 -.

Sold _ ..
Used in Gas Ptoduction ..9.Mr.8~9: .. t:9 9.tJ.1.ll!.r.. ~};'.99-~g:~j..R]}..A.~£QHn~~L f------'=...;~l:!.-l----'!'~~~

Total Di$PC?sed Of f-----:=-=~=-=~l---:::-:---:::~~~:...:--I
0" Hand End of ye.r .

26 ;r..,r~;a:.r. }r/~ OM. :I'M. RESIDUAL
27 On Hand Fitsl of Year 1-_---'..u..w.....tobl.~l-_.JiI:iI ~!....OiU-j

28 Produced (Cr. Production Ellpense) .
29 Slock Expense ..
30 Adj\lstmenu-Debts f---=':""=-::-+--~~:-::-:::--::::-I
31 ~ ••••.~'?~ ..~.f!..9.r::.9.'!!}.t.!:.9X I-----:.~-=;:~I----=:.=-~::....:~
32 . ~ ••~~~.:f.~.:r.~.9:..t:9 ~ ~ .
33
34
3S
36

38 ••• • •• ~ ~r;.Q:~tf. RESIDUAL

39 On Hand Fitst of Year •.. I---:==~E=-l-----.:-=::--::=-I
. .co Produced (Cr. Produ"cion Expense) .
-41 ~ I---=~-=~f----::-:::"::::--::::-I
42 ~ !9.~:J,; ..~ ..'!:c;.c:.'?'!!f.t;.~.9.r; I-_~;.:~~+ __ --=::-=....;::~
-43 JlIli)lme.yJalC~ ~~.;:~~~ei~.9: ..~.t;.!?-.;.~.. g.9'!f}'R.~Y. .
-44 ~ ..?;r.~~.f.~.;:r.~.~..~'?.~ .
4S Sold .
46 Used in Gas ProdUClion •.~?:r.g~9: ..!::S>...~9S.9.W?:~•.•?9.?.:: ..~.9.n~J;..~J. ~_--:=-=-;-;:.:::~I- __ --:--==-:~
47 TOlal Disposed Of I----;~=-~.:,...I-- -==:-::=-t
48 On Hand End of Yea, .

TIERRA-B-002087



5'" 849900499
Annual r.pa,t af J?~~J.g ~y~.~ ~~9.~~~L~J}M ..9~MQ; . ... ..... V.... encl.tI Oaca",b.' 31. 19....§!..

RESIDUAL STOCK ACCOUNTS (Continued)

LINE ITEM QUANTITIES DOLLAJl AMOUNTS
NO. la) Ib) CC)

1 . . .... . .. .TAR. .RESIDUAL GALLONS

2 On Hand First of Yeal ........................................................................................ 246 811 4 050 59
3 Produced (Ct. Production E:zpen.e) ••~....................................... ,., ••••••••••••••••••••••••••••• 143 24.9 69 211 75
oi ~ .......... 'JX.f#J..fi.f!:.1;7;!:1-LtJ:9W··If~~lJJ.lt1Qn ......................... 510 872 -
5 ~ ···~=~·~~·~~·1··}~~··Drlp!:o~1~~..~~··~ ..·..···..· 2 486 15:5 92
6 ~ ................................................................................... 104- 9 :56
7
8 Toal to Acc.ount For .................................................................................. 90:5 522 13 405 42

9 Tar Sold ..................................................................................... ,............................... 754 671 72 718 41

JO Tar Uud in Gas Production •9.J::\Il!:r.g~.Q.••t&...1!9.f;.9)JP,.t:..1.Q~•.:; •.~g;1,*~T:.. f.g~;J,... 9 765 292 95
11 Charged to Other Production Accounts 18 388 210 :58
12
13
14
15 Total Di$posed Ot ............................................................................................... 7':;2A?4 73 221 74-

16 On Hand End of Year .......................................... ~...................... ,....................... 140 698 18:5 68

18 . .. . J?~~ 9~~RESlDUAL GALLONS
19 On Hand Firat of Yeal ................................................ ,......................................... 46 619 4: 015 47
20 Pr,?duced (Cr. Production E,.pen.e) ................................................................... 7 164 26 40

21 ~ .......... 1-:9.~ .:!:iQ.• Ar:;.C.9.VlAt; •• X.QX ........................................... 53 783 4. 039 87
22 ~ ..•~'?:~~.~<?~~a~9..~.~~~..~!ffiX ............................. 98S 88 65
23 ~.:fX.~~.f.~.r;.r;.':.fA.:~ ..~!' ............................................... 104- 9 36
24 Charged to Other Production Accounts 5 818 523 62
25 ~ .9.t1?:Eil.:t..:P.r:J P...Qll .N.f?~g...J:?;y •. g~1?~·m{..................... 250 22 50
26 J&JcSold ..................................................................................................... 220 26 40
27 JmIx .......................................................................................................................
28 TOlal Dispoaed Of ......................................................................................................... 1 :577 670 5:5
29 On Hand End of Year ................................................................................. "' ............... 46 40G 3 369 34

.. .. .... ... .. . RESIDUAL

31 On Hand First of 'iear .....................................................................................
32 Produced (Cr. Production Expense) .......................................................................
33 Stock Expcnae ......................................................................................................
34 AdjuumenlS-Deltits ........"' .............................. _ ........ "' ..........................................
35 Adjustmenls-Credits' .........................................................................................
36 Total 10 Account FOI .................................................................................................
37 Sold ....................................................................................................................
38 Used in Gas Production ....................................................................... ,................ ,..
39 TOUlI Disposed Of .......,...................................................................................
40 On Hand End of year ....................................................................................

42 ...... . . . . .RESIDUAL
oi3 On Hand First of Year ................ "'...,...................... "' ............... ,..........................................
44 Produced (Cr. Production EJCpetlu) .......................... "' ...........................................
45 Siock E"Pense ..............................................................................................
46 Adjuslments-D~bils ............................................................................... ' ..........
47 Adjustments-CtedilS ...................................................................................... 1- ...............

48 TOla! 10 Account For ..................................................................................................
oi9 Sold ...,...................................................... ,............................................................... ,...
50 Vaed in Gas Production ......................................................................................
51 Toul D'sposed 01 ...............................................................................................
52 On Hand End 01 Year ......................................................................................................

TIERRA-B-002088



.....n al r.port al I'!mJJ.Q ~BY.;J;~ ~~.9.m~.Q.._.!\m:LGM C.QMP..w _ V.ar .nd.d O.cemb.r 31. 19..9.? ..

RESIDUAL STOCK ACCOUNTS
I: Repor( below me informatiOft specified.
2. Quantities entered in Ihis (able should be comparable to (he dollar amOURIsenlered on the ssme line.

~. The dollsr amounUl enlered opposite Residuals Prod"ced (C,. Production Espense) should asree wirh the rOla1 crediled
to Producrion Expense (Account 731.).

4. Resid"als used in produc(ion should include amounts charged directly 10 production cJ:pense accou.nts and amou.c\rs

charged to fuel stock accounts.

LINE ITEM QUANTITIES DOLLAR AMOUNTS
NO. (a) (b) (el

I COKE AND COKE BREEZE

2 On Hand Firsl of Year .................................................................................................
3 Produced (Cr. Production Expense) ...................................................................

4 SU>ckExpense N 0 N E.....................................................................................................
~ ...djustmenls-DebiUl ......................................................................................

6 ...djustroenls-Credirs ................................................................................................
1 Net Colee and Breeze Produced ........ ,..................................................................... I
8 Colee Purchased .................... ,.................................................................

I9 Colce Breeze P llfchased ............................................................................................
10 TOlal to Account For .............................................. ,..........................................
11 Colce Sold ...................................................................................................

12 Coke Brcezc Sold ................................................................... ,..................................
13 Colee Used in Gas Production ...................................................................................
14 Colce Breeu Used in Gas Ploduction ....................................................................
1~ Othe, Coke Used by Company ...........................................................................
16 Other Coke Breeze Used by Company ...............................................................

17 Toral Disposed Of ..................................................................................... I
18 On Hand End of year .....................................................................................

20
21 All coke purchased is accounted for on page 209 b
22
23
24

26 '. . .LIGHT .WATEB .GAS .TAR RESIDUAL ! GALLONS
27 On Hand Firsr of Year ................................................................................... I 565 792 24 624 00
28 Produced (Cr. Production Expense) ....................................................................
29 Stock Expense ...............................................................................................
300 Adjustments-Dcbts ...................................................................... " ....................... ,...........
31 ~ ....••~tM. •.tR .•IA'?r;.Q.Vl}..t- •• F:R.J;....................................... 565 792 24 624 00
32 ~ ... :;t:r.~~.f.~.:r.rn.<t.1i.Q..~;r;' ••••••••••••• ;••••••••••••••••••••••••••••• 1377 as 25
33 Sold ....................................................................................... __ .............................

34 Used in Gas P,oductioa •••~~.8fi!.~ ••t:9. ..Q.t)}..~.r••~;r;'R.4J..\<:;I;i;\~1J.••A.f;SQJ.m:ttIl ....... 1 9?i2 119 F;:';

~5 Total Disposcd Of ....................................................................................I :3 --- 204 --;:)Q~ !:It'

36 On Hand Endof yeu ........................................................................................................... :,64:: 48~ 24 419 12

38 ... . .m .~:tQlI RESIDUAL GALlONS
~9 On Hand First of Ycar ................................................................................... 1 18Z 444 -
40 Produced (C,. Production Expen..,) ............................................................................. 521 926 -
-41 StacIe Expense ....................................................................................................
-42 Adju srmenrs-Debit s .....................................................................................
-43 Adjusrmenls-Credit • .......................................................................... .............
44 Total to Account FOl 504 370 -
4' ~ ...,;r.~m~f.~r.+.~~::t9.j~r.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::I 281 175 -
46 Uscd in Gas Producrion .................................................................................

281 17547 Toral Disposed Of ..................................................................................... 1 -
4S On Hand End of Year .................................................................................... i 223 195 -

539

849900500
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,
RESIDUAL STOCK ACCOUNTS (Ca'ntinued)

" :.,:1- 0",'1"' ';"!"., : ; ..:,
", '

LINE &TEM QUANTITIES DOLLAR AMOUNTS

NO. Cal (b) (el

1 . .·.. . . .m. RESIDUAL GALLONS

2 On Hand Firse of Year ...................................................................................... 140 698 183 68
3 Produced (u. Production Expense) ...................................................................

424 620 26 440 94
<I EafVTqHHX .•.,... :.';I;'r.~~;t:~t.r.~A.f.t.9.lP..:~.:r..~\1:1..~:J:!?1t........................... 281 U5 '., -
5 ~ .1JXm\~f.~r.r.~9...:f.:r.~ ..y.m.t ..:r!.fJ..~A.. $I~ ..::r~............. 1 377 85 25
6 Adjustments-Credits ........................................... "' ........................................... "' ..

, ,"

7
8 Toeal to Account For ..... :............................................................................ 847 870 26 709 87
9 Tar Sold .............................................................................. 1010 .. -. .. ·•· .............. ••••••••••

256,951 ,26 675 68
10 Tar Used in Gas Producdon ,.Rh~r.~s\..t:9. ..~~.r..f:r.9.~w:.t-J.9.~.. !H?C:.9~.t:.~... ' .

"
3 .419 34 19

11
, :

:'., .. ,

12 "
,

13 " ,~.. . ' .1·'

14 "
,,

IS Tor ..l Disposed Of ......... _......... t ...................................... ~••••• ~.•••••••••••••• ~•• ~.t......'
?I';n <J;7n 2f. 709 A7

16 On Hand End of Y......
", 587 50Q................................................................... -:- ...................... "":" -.1 "

,

18 TAR " .. ""
-, ,.

19 0..- H..nd First of Year .................................................... f •••••••• ••••••••••••• .. ••••••••••••••

"

....

20 Ptoduced (Cr. Produ(:tion Expen.e) ....................... ;...................... •.... ·.,· ...... ,....... .. .. " .. e.-' ,
21 Seod: Expense ................................................................... !" ....••••••• ~ ..............•••••

" , '"

22 Adjustments-Debita ........................................................................................... I.," : "

23 Adjustmen u - C.ediu' ......................................................... ," ........................ " ; I ,

24
,-

,

.. .. ,'
-, -

2~ Total to Account For .............................................................................................
26 T,ar Sold ...........................................................................................................................
27 Tar

"' i-':.r): :,:-.' ,~, . .. '.
.................. "' ..............................................................................................

28 Total Disposed Of
.. .'- .- ,.

1 (". ~ : - . r........................................................................................
29 On Hand End of Ye ..r

; -r,", -' ................ .; .......................................... ~....'........................... ~.. ~; , .
• J;lJ;ilJi> • QUo • RESIDUAL.

: GALLONS ~. .· .
3l On Hand First of Year ......................................................................................... ". .... -4S406 :3 31=.954

32 Produced (Cr. Production Expenae) ........................................................................ 412 ,;.

n Stock Expense ..................................................................................................................
3<1 Adjustment.-Debirs ••• 10 ...................................... _ ................................................. :

3~ Adju stmen ts-Credit. ...............................................................................................
36 Total to Account Fot ................................................................................. 46 818 3 569 34
37 D:Iltt ...~~r.~h!ffig~~..1'd::t:h+.H••g~AAY. ................................................ 510 45 90
38 U.ed inG .. Production .Qtl:~rg~9: ..~9..•~n~.r..Rr.9.c;\tas:.~+.9!l...~r;.9.Q.w:f:t.~......... 2 542 228 78
39 Tot.lil Disposed Of ................................................................................................... 3052 274, 68
<10 On Hand End of Year .................................................................... " ......................... 43 766 :3 094 66

<12 ... · . . . ... .. RESIDUAL

<13 On Hand Firsr of Year ...............................................................................................
<1<1 Ptodueed (Cr. Productioa Expeaae) ...........................................................................
<IS Stock Expense ............................................. '..........................................................
<16 Adjusrments-Debirs ..............................................................................................
47 Adjusanenu-Credits ........................................................................... _ ...................
<18 Totsl to Account For .......................................... _ ...........................................
<19 Sold ..................................................................................................................
SO Used in Gas Production ..........................................................................................
Sl Total Dispo.ed Of .............................................................................................
S2 On Hand End of Year .......... I •• ~ ...............................................................................

849900501
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Annll<ll report ol ••.•~~~~g ...§.~!Q~ ...mQ'mlC ..ilJ.iP..JJAs. ...c.Q~MI...............................................Veor "nd.d December 31. 19 .... §.~..

RESIDUAL STOCK ACCOUNTS
..l. Report below the informa rion .peeified.
2. Quantitie. entered in this t.ble sbould be comparable to ehe dollar amounts entered on the .ame line.,. The doll'ar &mounu entered oppo.ite Re .idual. Produced (Cr. Producrion Expense) should .gree ....ieh Ihe tOIa! credited

to Produccion Expen.e (Account no.
4. Residuals used in production should include amounts ch.rged directly to produccion expense .ccounn and amouan

charged to fuel nock accounts.

LINE ITEM QUANTITiES DOLLAR A/.IOUlIIlS

NO. (a) (b) (c)

1 COKE AND COKE BREEZE

2 On Hand FirSt of Year .......................................................................................
~ Produced (Cr. Production Expense) .......................................... •••••• .. •................

4 Stock Expense ................................................................................... ,................. N 0 N E

5 Adjus.tme-nts-De bits, ........................................ ,t, •••••••••••••••••••••••••••I .... •••• ...........

6 Adjus tments-Credits ............................................................................................
7 Ner Coke and Breeze Produced ........................... " .....................................................
8 Colee Purchased ................................. , .... , .... , ........................ + .............................

9 Coke Breeze Purchased .............................................................................................
10 Tot.l to /I<;counr For .............................................................................................
11 Coke Sold ...................................................................................................

12 Coke Breeze Sold ......................... '...........................................................................
13 Coke Used in Gas Production ....................................................................................
14 Colee Breeze Used in Gas Production ............ " ...........................................................

15 Other Coke Used . br Company .........................................................................

16 Other Coke Breeze Used by Company .............................................................. ~

17 Tot.l Disposed Of .............................................. : ......................................

18 On Hand End of year ......................................... •••••••••.. •••.. ••· .........................

20
21 All coke purchased is accounted for on page 209 ·b
22
23
24

26 .LIG1JT .WA~ .~ .':CAA RESIDUAL GALLONS
27 On Hand First of Year .................................................... '...............................

5(;;-?-4A~ ?4 41Cl 1?

28 Produced (Cr. Production Expense) .......................................................................
29 Stock Expense ....................................................................................................
30 Adjustments -:Debh .......................................................................................

31 ~ ......'t~te.l..t.o ••Ac.r;.o')J1J..t.• ERX ....................................... 562 48:3 24 419 12
~2 ~ .... 't+.fil.Ue;f.filX;r.li!.4..;t..o •• T~X" ........................................... :3 416 211 50

33
"-' .

Sold ..........................................................................................................

34 Used in Gas Production .... q,l;I.~.6.~~..t-.9..9:t:~~F...r.r.R~H~~~Qn..~~~mmt-.~........ 1 359 84 15
35 Toeal Disposed Of .............................................................................................. 4 775 295 65
~6 On Haod End of YelC, ....................................................... ••· ...... ••.................. 557 708 24 123 47

38 . ... .'l'AA.m!LEilQli RESIDUAL GALLONS

'9 On Hand First of Year ............................... : ................................................... 223 195 -
40 Produced (Cr. Producrion Expense) .................................................................... 594 067 -
41 Stock Expense ..........................................................................................................
42 Adjustments-Debits .................................................................................................
4~ .Adjustments-Credits .....................................................................................................
44 Total .rr~c;F~tr~~d·tcj·Ta.r····· .............................................................

817 262 -
45 *dIi. ........................................................................................................................ 791 736 -
46 ~~ .... :rJ:.me;f!:J:;r:!:!l ..~~ ..DrtD..Qll ............................... 12 989 -
47 Toral Disposed Of ..................................................................................... 804 725 -
48 On H.nd End of Year .............................................................................................. 12 5:57 -

539 849900502
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Annual repar' of ~.•.~J:m~!9~..~YJ.Q!: ~g9.±5;l;9Am? ...QM£9.~m. _ ~ .

RESIDUAL STOCK ACCOUNTS (Continued)

Year ended December 31, 19..§~..~

LINf; ITEM QUANTITIES DOLLAR AMOUNTS

NO. (a) (b) ec)

1 .....· .. . 'l'J\ij . RESIDUAL GALLONS_._- ...

L2 Oft Hand First of Year ......................................................................................... 587 500 -
3 Produced (Cr. Production Expense) ................................................................... 752 055 84 059 88*
4 ~ .........';[..r.~f!l.f.~.:r:~.~...:f*9P.l.,.~..~~t:R~ ........................:.. ' 791 736 -
~ ~ .rr.r.@.§l.f.~.J;'.:r.~.~...:f*~ ...J,4m:tf ..W~~F. ..~~ ..~ ............. 3 416 211 50
6 ~~~~.f.~.:r.t.~.~ ...:f*9'!':.. Ill;hP .. ~;1,. ................................... 883 79 47
7
8 Total 10 Account For .................................................................................. 2 135 5901 84 350 85*1
9 Tar Sold ................................................................................ ,... "............................ 500 745 11 390 30*

10 Tar Used in Gas Production .~.J;'.gr;:.9- •.•to9..9.toh~r..¥.};'RgH£:tt'=!?f!••A~~9.1-m~~•.. 1 116 55 60

11
12
13
14

..

15 TOlal Disposed Of ..................................................................................... 501 861 ~ 11 446 10 I
16 ~Ex~i~:::°i;tr315:'4B";;~;di·t;;d···ctl·~~·~·ti;"~"A~~~~t"0731:'::'"37200475

\
18 lesicluels Prexiuced - Credit. TAR

19 0 .. Hand First of Year .......................................................... ,........... 4.······ ...............
20 Produced (Cr. Production Expense) ................................................ •••• .. ••••......... --J21 S<ock Elipense .................................................................................. : ..........

22 Mjustrnents-Debits ..............................................................................................
23 Adjustments-Credits- ....................................................................................

2~,
2~i Total 10 Account For ....................................................................................

t I26 TJlr Sold .....................................................................................................

27 Tar ........................................................................................................................ f.

21:1 Total Disposed Of ............................................................................................. I I
2!1 On Hand End of Year .............................................................................····~··I

1 I
....• .•..•. I}ij.~ .QJ;I,.. RESIDUAL ~ GALLONS

31 OnHaad First of Ye&r
! 4:3 766 3 094 66..........................................................................................

32 Produced (Cr. Produclion Expense) .................................................................... 15 702 685 '10
H ~ ............ :J::r.(lJ\~.:f.e-.:r.r.e-.Q.. .f.:r.QItl.. ~;r: .•EP;!.JM..e1Qit ...................... 12 989 -
H AdjuSlmenls-Deltilll ...................................... - .•;..........................................

3:~ ~ ...f.9.~ ..~ .•/};c:.~.9.'!&.t:•• '!f9l;...................................... ···1 'Tn A"''' ':It 77Q 76IV , ....... I ... ..- f
3j) _ .~.!\1!~J.~.m.~..1'.9••:!lP.:......,...... _.............................. 1

DO~ 79 4:7uuu

I37
1 206 108 54

31S

JOt ..........................f.~~.:r.ffi~e;~.~.):1.~A~..Q~~l ........................... :5 746 337 14
Used in Gas Produclion .~e;~.g. ...~.9.. .Q.t-9§}';' •• r.X~~£:t?~!?P.- .. fH~~Q'Im~~ .........

3~9 TOllll Disposed Of ................................................................................. "'1 '" c~ 525' 11;.., u.....·

II I
410

D.A D.?? 5 254 61
On Hand End of Year .................................................................................... j ...... ....--

I I
42 .. · ........ .... ...RESIDUAL

43. On Hand Fine of Year· ......................................... _ ........................................

44 Produced (Cr. Produccion Expense) ...................................................................... :1

~5 Slock E1pense ..".............................................. ,. .......................................................
46 Adjusuoenl s -De bits .................................................................................................. ,

~,7 Adju$lments-Credils .......... :........... ,.......................... .-..........................................
~8 TOlal to Account For .................................................................................................. 11

~,9 Sold ........................................................................ •· .... •••.... •.... •.. ••.... •...... 1
~,O Uled in Gas Ptoducdon ..................................................................................

~,1 Total Disposed Of .............................................. •.. •••.. · .......... •.. ••.... ••.... ••..'1
~12 On Hand End of Year .................................................................................... j

5<10

849900503
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RESIDUAL STOCK ACCOUNTS
1. Report ~lo." Ille infot~aeion .pecified. .
2. Quandties eneeted in lhi. lable sbould be cOlllparable to the dollat amounCS enU~ted on ehe .. me line.
3. The dollar am~WltS entered opposite Residual. Prodw:ed (Ct. Ptoduction Ezpenae) ahould a,ree with rbe roeal credited

to ProduCriOIl Ezpenae (Account nn. .
". Residuals used in producrioll showd include amounn char,ed direetly to producdon ezpense aCCOUAU and amounl.

char,ed to fuel' stock accounts.

ITEM
'. (a)

DOLL All Af,lOUN1S
(c)

COKE AND COKE BREEZE

On Hand Fit.t of Year ~ +----------1'-------~
Produced (Cr. Producd~n. Ezpen.e) · .
Stock. E~en.e .
Adju.tment.-Debic ~.....................................•....•....•......•..••..••
Adjusrmeots-Credit ,. 1---------+------- .......

Net Coke and Breeze Produced f---------+---------1
COke Purchased _ ..

Coke Bree-%ePwcb •• ed , ••• "•..••..•.•••••.•••••.•• 1---------4-...:.-----.---1
Toeal to Account For 1---------4-------_1

Coke U.ed in Ga. Production .
Coke Breeu U.ed in Gas Production .
Oeber Coke Used. br Company .
01her Coke Breeze Used b'y Company ~ 1-----...-:----1-------- ..

Tolal Disposed Of ; 1- -1- -1
all H&cId End ot Yeu : : ..

LINE
NO.

1
2
3

"5
6
7
8

9
10
11
12

13
1"15
16
17
18

Coke ~Jd .............................................................•••••• ~••••• f ••.•••••••••••••••••••• ••••••••••

Coke Breeze Sold •.•• -II -II ••••••••••• ~ .

QUAHnTIES
(lI)

NONE

20
21 All coke purchased is accounted ror Qn page 209 b
22
23
24
26 W.CUiT.WATER. GAS. TAR. RESIDUAL
27 On HandFirat of Year ; f---"':I..L-JlJ.ll;l-+---l'"-ll;~"'L~-I
28 Produced (Cr. Production Ezpeose) ;••:•••: .
29 Stock Ezpcnae .

30 AdjU.riacIU. -:Debits r----::=::-=:-:- -""'!:'"'!""~=.-....".- ..
31 ~ .TD.tal..:to.•Accolmt ..Far 1--_....>o/.!""-iiL....liOIioIo.-f--'ClL..loo"->L..1l-l

32 ~.~ ••• ~~;t'~;O:~IL:tQ ..tar: ~ .
~3 Sold -11 ~ ".

"" U.ed in Ga. Produclio~.QP..!!!'~g..J!9 .. Q:ltR~H:..r.r.~y£]~~ ..~£9.9.1lP.P.~ I-__ ...;..--'~!:!--~--~~~l.-l
35 Tot.1 Dilpoaed 0.£ f----=~~~~-+--==-~~~~:...-..j
36 Oa H• ..J End of ycu -II .

GALLONS
~"7 rnA 24. l?:'i 4.7

:32 2:3:3 -
~ACj ~4. 1 24. 12~ 47

4. 4.:54. 274 54

600 57 46
5 039 312 00

584 902 2:3 ell 47

GALlONS
12 537 -
1 890 :35050

38 •••••• ~~.~~Oti. RESIDUAL

39 On Hud Fir.e of yeu· :~.~ : f--_......::i:!:!.~~-4----==-----I
"0 Produeed (Ct. Production Espense) .
~1 .srock Espcn.e ••.•..•..••••••••••..•••• <11 •••••••••••••• ; .

42 Adjllsanellu-Debil •• ~~ : .
~3 Adjuac.D.en.tl-Credicl 1------..,...,=-4----------1
4-4 TOI,a1 co Accounl For ~~ " I-----::-~_===-t---..:::=..:::;..;~_I
45 ma:c 'r.f.@.fil.f.~n~.4...t~..~;r::.~ .
46 U.ed in Ga. Production 1---------+-------.---1
47 Toul Disposed Of I----.,!oj"-""""LL4 ..u.L.i;uol:.....j

48 00 Hand End of Year ~ .

14 427
12 557

,? ~::'>?

1890

539

849900504
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' .. ' .
RESIDUAL STOCK ACCOUNTS (Continued}

• ' ·~f, •• · , .' !.,,;~,........'.;

LINE
NO.

1
2
3
4
~
6
7
8

9
10
U

12
13
14
1~
16

3 375 11
109 98

1~~ ~
~3791

5 057 20

QUANTmES
(b)

DOLLAR AMOUNTS
- (c:)

ITEM
(a)

GALLONS
~, , 'l'l;~ 7!;lQ

.. ._:~478·.~~~·.
·-.12 557"
" , ..4:. 4:34: ,;'

-1 222

. . . . ... .. 1M. RESIDpAL ~..
72 904 '75

ioe -216 -12 .'
35050
27454
109 S8

? ,~ ~~tl

. 1 7()4.284
85.520

'1=11 A"'" AQ
.16:5 91:5 54

919 15

,
Total 10 Account For ~••••..•. + ··~ • I-~ ~J.I..~~'--+--LCJ--'~i::l...,g,:L--I

Tar Used in Gas Produe:tion Cb(U".ge,d ..to. ..o.tb.~.:t".. rrJ)J1JJc;t1sJn..At:&:mm:.ta •. ,.
t·. '. I. tl

~. : ,I

.~. ~. -.r'; -;, :

. :" ',.1-....".-....,.-...,...."...'--+.:..-:..--.,.------1
Toral Dispo sed Of ~ 1---:,.-"!"":';-UI!~..w;::::.:Ii-+---.wJLJ.t.Wk....liZ.iil-_I

On:Hand End of y.ea.r ".
164832 69

, .. 17 <;>2:520,

18
19
20
21
22
23
24
25
26
27
28
29

TAR
On Hand First of Year " ~I-...,...~:-:----:'--+-.:....------_I
Produc:ed (Cr. Produc:tion Expea8(') : : ~ ; :.; : ••
Stoc:k Expense _ ;; ~_•.••

i ..

"? ..... _ll

.Mju.lmcl\l.~Debit •....................................................................... ":.••":. ~.oi":.~..... .. [._j'l''''.: •• I" ~,

Adjusrme:ncs-.C,rdirs· ,•..• , ,•.••••. 011~..;- ~ ~I .•'~it·: ,,,' ".. ."

., .• "., .•• " t"··

Total ro Accounr For :: ..: :.:.~:~'~:~'.~::.:.:.~:;;~~:::.I---:-------f---;.....----1
TJIlrSold •• ; :: .

.~." ..

Tar " ~•.••..• I----;..... - 1-0---------1
Total Disposed Of 1------....,.. +- -------1

On Hand End of Year :.................. , .

! GALLONS <.

1;41;22'

269

. . . . . pJ\;rr. O;U", RESIDUAl. '
3 254 61

12050
31
32
33
34
35
36
37
38
39
40

• •• • • •.•• •••••• RESIDUAL42
·H
44
45
46
47
48
49
50
~152

0 .. Hand Filsr of Yea:, ..........................................................•••••••••••••••••••••••••••• I---:-------f--------_I
Produc:ed (Cr. Production Expenae) .
Stock Expen.e .
Adju.tmentl-Debit. . _ .
AdjuS1D1Cnl'l-Credit ••..•••.• i '· •••••••••••••••••••••••••••••••:.••• 1--------+----------1

Tot ..1 to Accollftt For _ •..•...••................................. -0111---:-------f---------1
-Sold •.•• - " , "..•..•..••..••......•..•..••.••••.••••••••••.
Uaed in Gas Production I---:-----;---!---------1

Teral Diapeud Of
On Hand Ead of Year .............................................................................................

seo\ '.
849900505

TIERRA-B-002094



Ann '.po" ol ~1mg.Q ~Y..:J;~ ~;y:;c.mIC ..A1ID GAS CQMP.ANY............................. V.a •• nd.d O.c b.; 31. 196.5 ..
.

RESIDUAL STOCK ACCOUNTS
l. .RepOl1 below tbe infol .....tion .pecifjed.
2- Qu*ll tide I enleled jn this lable :lbould be compalable 10 the dollal amounu enrered on Ihe .ame Ime.

3. The dollar amounl. eniered opposite Reaiduals Produced (Cr. Produccloa Expenao:) .boald a,ree wleb !be total credited
10 Production Espense (ACCOW1C 731).

4. Reoiduab uled in production -.howd include amOWl[$ char,ed directly to produ~tion expen.e accouncs and amou.ftl[.

cb ar,ed ro fuel slock accouncs.

ILINI' ITEM QUANTITIES

I

DOLLAR oUIOUNlSl
NO. la) (b) (c)

, AND COKE
.

1 COKE BREEZE

2 On'Hand Fi,sl of Year ....... , ......................................................... ~ .......................................................... too .....

3 P......, ... 'C•. P..... ~i."E"", ... )..._._ ...•......•....•..•..••...•••.••.•·••·•••·•..••.._.•••••••U
4 ,,"'k E....... ....•.•••.••••...•.•...•......•.•....•.•....•.•..•..•..••.••.••.•••••....••••.•....•..•.••••• NO; N E, Adjusrmenls-Debics...................................................................................... '

6 Adjusrmenu-Credil$ ....................................................................................

7 Nel Coke and Breeze Produced ............................................................. •••.. ··11 I
8 Coke Purchased ............................................................................... j I I9 Coke Bt~ze Purchased ............................................................................... I

10 TOlal 10 Accounl For ..............................................................................................
11 Co"e Sold ...................................................................................................

12 Coke Bt"eze Sold ......................................................................................................
13 Coke Used in Gas Production ...................................................................... "' ............
14 Coke Br"e%<!Used in Ga!5 Produccion ............,................................................................
15 Orher Coke Used by Company ............................................................................................
16 Other Coke Breeze Us"d by Company ............................................................. ••

17 TOlal Dispoled Of .....................................................................................

18 On Hand End of year ...................... : ..............................................................
I

20
21 All coke purchased is accounted for on page 209b
22
23

,

24

26 ,L.I:9~. \olAI'f'F.Jl G~,4.R. RESIDUAL I G.ALWNS

27 On Hand Firsl 01 Y"ar ................................................................................... ~H4 Cj{j~ 2:'1i All 4.7

28 Ploduced (Ct. PtOdUcclon Expense) ......................................................................
29 Slock Ellpense ............................................... + .........................................................

30 Adjusrmenrs- n"biu ......................................................................................

31 Adjusrmenrs-Credits ............................... + ..................................................................

32 TOla! to Account For .................................................................................................. 584- 902 I 23 all 47 I
33 Sold ............................................................................... ,...... ,........................................
34 Used in Gas Production ~g~9, ..19. ..0.tJ;W.f ••r.r.Q.4-M.~.U9P...A<;.<;QJm.tn.......... ?? !,\q~ 1 21:'1i97

35 Toral Dispoled Of .....,......................................................................................... 22 ~Q~ j 21~ ~7

36 On H.nd End of year ..................................................................................... 562 506 22 597 50

38 . ...;FAA ~JPN. RESIDUAL I

39 On Hod First of Year ..................................................................................................... 1. 890 -
40 Produced (Cr. Production Expense) .................. ,. .......................................................... 25 629 1. 305 70
41 Stock Expense ....................................................................... ,...,. .....................................
42 II.djustments-Debit, .............................................................................................
43 Adjuslmenrs-Credics ................................................................................................
-44 TOIsl 10 Accouf\c For .................................................................................... 27 519 1 305 70
45 ~ ....~!'lt:~+.r.~9. ..to. ..~ ................................................................. j 26 114

I
1. 305 70 I46

47
Used in G~s Production .................................................................................

26 il4 1305 ~ ...
Total Dlspoled Of ..................................................................................... 1 (U I

48
, ......,.

On Hand End of Ye.r ...................... ~......... : ................................................... i ..L ~
!I - I

539

849900506

TIERRA-B-002095



Annual ,epor' of ••••..••.•••••••.••.•••••.f.WLIQ s.ERY.ICE..s.:U;.C1'RIQ MfQ G.NLC.O~l!.Nl' _ :: _ _:.· ·Y.~ end.d Dec "', 31, 19QJ;i .

RESIDUAL STOCK ACCOUNTS (Continued)
.. '.

LINE ITElA QUANTITIES DOLLAR AMOUNTS
HO. (.) Cbl eel

1 . ... . . . • TAR. RESIDUAL GAIJ..ONS

2 On H....d first of Yea. ........ ~.................................................................................... 340tBL 17 023 20
~ Produced (Cr. Production Expense) ................................................................... 357 887 ,. .56 834 78
4 ~ ...:t'1:M~t:~a:~~d..t:+.9m ..~.Dn\\ll1.:1Q»' ..............................~.. 26 114: 1 305 70
~ Adjustments-Debits ............................................................................................... .. , .'

6 Adjustments-C.edits ............. .............................. ................. ............................... '0 ' . "

7 . '
.. ..

8 Total to Account for .................................................................................. 7?4 .4A~ 75 163 AA
9 Tar Sold .............................................................. ~......... ~..~..."" ................................ 659·005 71 890 68

10 Tar Used in Gas Production .RAA-T.g~~t.~ ..9.~~.r..;f.~ V.~.t.t.9.:r;J..I.\C;.C;.QMQ.i;.~... 1 188 59 40

11
12 ,

l~
14
15 Total Disposed Of ...................................... , ........... , ............ t ................. t •••••• t •••

660 193 71 950 oe
16 On Hand End 01 Year .................................................................................................. ; 64:272,.: .. 3 213 60

'.

18 TAR .. ..
19 On Hand First of Year ............................................................................................

,

20 Produced (Cr. Production Espen.e) ...................................................................

21 Stock Expense ............................................................................................... _ ... " "
,

22 Adjustments-Debits ................................................................................................... :

23 Adjustments-Creditso ....................................................................................
~

24
2~ Total to Account for ................................................................................................
26 TJlr Sold .........................................................................................................................
27 Tar .~......................................................................................................................
28 Toral Disposed Of ....................................................................................................
29 On Hand End 01 Year ............................................................................................. ,.

.. . . l?I:t~ Q:pt RESIDUAJ... GALLONS :

31 On Hand First of Yr:ar .................................................................................................... 60 744 3 057 20
~2 Produced (Cr. Production Expense) ................................................................................. 5 534 3 349 84
3~ Stock E.p ..nse .................................................................................. ~........... "" ..................
34 Adjustments-Debits ................................................... ~.............................................
35 Adjustments-Credhs ..........................................................................................
~6 Total to Account For ................................................................................................ 66 278 6 387 04
37 Sold ................................................................................................... "'....................... 51 219 5 654 09
38 Used in Gas Producrion •~W:r.8~~ ••t:9. •.Qt@.'i!.:r.. r.:r9.9-.lJ..C;.t1;.9'{f ••ft...~.t;9Jm:V.fi.•..•••.• 1 3~ 66 75
~9 Tot"l Disposed Of Fi2 !':!':L ~ 70n RL........................ ,.................................................................... ,

40 On H....d End of Yea. .............................................................................................. 13 724 686 20

42 ... . . ... . ... .RESIDUAL

4~ On Hand Fiu:t of Year .....................................................................................................
44 Produc ..d (Cr. Production Espense) ..........................................................................
<I~ Stock Elrpense ...........................................................................................................
46 Adjustments-Debits ........................... '.........................................................................
47 Adjustments-Crcdits .............................................................................................
48 Total to Account For ..........................................................................................
49 Sold ..................................................................................................................
~O Used in Gas Production .................................................................... ~......................
51 TOlal Dispoeed Of ............................................................................................
52 On H....d End of Ye.r ..................................................................... " ............................

540

849900507
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Annual ,opo,t af._ , ~I9. gBYJ.9.~~~Bl9. ~m?..,9NL.9.~!.Hrr ; _.. Y•• , .nel.e1 D.c 31. 19.2!L ..

RESIDUAL STOCK ACCOUNTS
1. Report below che informali~ 8~edfied. . . .'

.. 2. Quantities ente ..ed ill thi. t.ble .howd be comparable to che dollar amounts c-nrcrcd on the •• mc line.
3. The doUar amount. eniered oppo.ice Ruiduah Produc;ed (<::.r •. Produccion ElI:penae) .hould a,ree with tbe rOlal ctediced

to Production Ellpeftse.(Accowu.731) •., , .' .... . .
<to Re.iduah u.ed in productron .hould include 'amounc~ dia~,e;" dt.ecdy to ptoductiOIl ClIpenae accounU IIDd aMQunU

chat,ed·to fuel .cock .ccounc ..... ,,:..'···· ,';-. .. ,.... '.
'.. .' l i ' "j,~ ~ • I .•• I •. . .' ~.".

DOLLAR AMOUNlS
(e)

QUANTITIES
(b) .

ITEM
(a) .

LINE
NO. i

" ::.;.', _.,

1 COKE AND COKE BREEZE

2 On Hand Firsc of Ye&t +-~-------ll--------I
3 Produced (Cr •.Produc~iol\ E"Pen$e) ~•• ; : ;.; .
<t Stock Ellpen.e ..
5 Adjuslmenl.:-Dcbits ~ :.~ .
6 Adjusrments-Ctediu .~ I---------f--------I
7 Net Coke and Breeze Pwduced I---------f--~...:...~---I
8 Coke Purchased .
9 Coke Breeze Purcbased 1--------+--------1

10 Total to Account For I--------+--------l
II Coke Sold .
12 Coke Bree ze Sold ~ ..
13 Coke U.~d in Gas Production ..
14 Coke Breeze UsCd in Gas Production , ..
15 Other ~ke 'Used br.Company : ;.~ ..
16 Other Coke .Breeze Used by Company .. : ; I---------f--------'- ...
17 Toul 'Dispoaed Of .; : ~ ~ : 1- -+ -1

18 On Hand End of Yellt : : .

NONE

20
21
22
23
2<t

26 LIGHT .W'~'l'F;B.Gl\Q :rJl..ij . RESlDUAL

27 On Hand First of Year ~ 1-~---:~.I<...~6!.-+_.!.l..!i<....:~..!-~!.--t
28 PrOduced (Ct. Production Expense) ~ ..
29 Stock Expense ..

30 Adj ustments- Debit ~ ~ ; J----:-:::-:--=~--l-_='-::-=-=--:--=-::-4
31 ~ Xo:tal ..to ..Acc:ount ..l':QJ:: 1---==-~::!-..1I--=~~-=~
32 ~.TranlSterJ::ed..to ..'J:al: ..
33 ~ f.p.~~r.sb~p.g~!l..'!'!~.th1n..9.9Jm~y. ..
34 Used in Gas Production .~p.g'g~SL~g ..~tu~r...f.r.gSl\-\9.t~.gn..4.~.9.9.\W;1:.~ I-__ -?=:'-'=::.:.::::.-J--_~~~.=.::!'-I
35 Totsl Disposed Of I-__-.::~~~-+_--:~=.:::~-=!:-..j
36 On HaM ·End or year ..

GALLONS
5j:;2SM 22 597 50

562 506 22 597 50
74 4 01

110 5 96
58 078 ~ 148 14
58 262 ~ 158 11

504 244 19 439 39

GALLONS
1 405 -

103 109 3 144 65

38 ••••• f.(l..l{.~lQV. RESIDUAL

39 On Hand First of Yellt J----:-:=--=-~~-- ....;:;.,.---I
-40 Produced (Cr. Production Espense) .
41 Stock Ez:peaae .
<t2 Adjustmeftts-Debitlt .
<t3 Adiust~eRtS-Crcdir 1----:-::-:--=~-+--",....~~-",,,,....-t
04-4 Total co Account Fat ........................................................••..••..•.••••..•..•...•..• I---.=~-7=-+---.:=--=..::.:....=:=---I
45 ~ :rr~!.eX'r.eA.:t.o ..:t'Br _ .
46 V.cd in Galt Production I---~~_='~-+----~-",....-t
47 To'tal Di;lpoaed 01 r----::::.:::.~~~~--.:::::...=::!~~=---I
48 On Hand End of Year : .

104 514
62 893

:3 144 65
:3 144 65

62 89~
41 621

:3 144 65

539

849900508

TIERRA-B-002097



RESIDUAL STOCK ACCOUNTS (Continued)

LINE
NO.

ITEM
(a)

DOLLAR AMOUNTS
(cl

GALLONS
64 272

571 136
62 893

74

• • • ••• • ';r:'-Nt RESIDUAL1
2 On Hand FirsE of Year •••: ; I--~=~:=-=.::-I---:7~~~~
-' Produc ..d (Cr. Production Exp ..ns ..) .

4 ~k%X¥"CWC X;r.Q.}).l~A~);'J.'gg..J):.:~..';J;'fiT. ••~HJ.~"~m ~..
5 ~ .:rr&ll3:r.err~d..!1:{X'Q••L1ght ..'W{\t~r...Qe.~••.'b.r .
6 Adjustm ..nts-Cr ..dits ; .
7
8

9
10
11
12

13
14
15
16

QUANTITIES
(b)

Tar Sold ~ ;.
Tar Us ..d in Gas Production .~n!u·B.~~..:tt.Q.. Q:ttMr. ..p.r.9Hll.~~;t.Rn..-t\IW.9\m!l~ .

698 :375
260 795

5 645

,

3 213 60
41 548 14

5 144 65
4 01

47 910 40
25 894 83

282 25

Total Disposed Of I-__=.::::~~~+-_..:::::....::;..:~~
On Hand End 01 Year ~ .

26 177 08
21 733 32

266 438
451 957

~ TAA
19 On Hand First of Year ;-------1--------1
20 Produc ..d (Cr. Prod union E"pens ..) ..
21 Sc:oc\< E"p ..nse ..
22 Mju.rments-D ..bits .
23 Adjustments-Cr ..dits· ~.

24
25 TOEal to Accounr For 1- 1- -1
26 T~r Sold .
27 Tar ;- 1- --1
28 TOEal Disposed Of ;- 1- --1
29 On Hand End of Year ..

GAlLONS
13 724
19 525

.. . p~;t:? 9;Q.. RESIDUAL
31 On Hand Fiut of Y..al I- __ -==~-=='=-I-----.:;~~~
32 Prodl>ced (Cr. Production Expense) .
33 Stocle E"p ..nse .
34 AdjusEm..nts-D ..birs .
35 Adjustments-CI ..dits 1--- -1-------1
36 Tora! ~o heeou For I- __ ~~~'-!-~_--::!~!!:!.!w~

37 DX J.~t~r.C~~~.Q..w;t.tb.;l.;Q,..~.~n]:;lJC ..
38 Used in GasProduction ..c.h~r.s.~~ ..t.9. ..Q.t-.l:\~.:r.. ~},".~}l..c;:ttARP... h$fs;.QJm:l(l'! I- ---,~;..+_---;;~~H
39 To~1 Disposed Of ~---=-=-=~f----=~,.;,;;...:~
40 On H."d End of Year " , .

53 247
210
484
694-

32 553

42 • •• •.• RESIDUAL
~3 On Hand First of Year _ •••.•.•••.•.....•••..••...••••.....••.•. t-------+-------I'
44 Produced (C,. Production Exp ..ns ..) .
<45 Stock Exp ..ns ' ..
46 Adju.tments-Debirs .
47 Adju.tments-Crcd.it:s 1- 1- -1
4lJ TOE.I to Account For + _ I- I- __ ~ __ __1

-49 Sold , , .., " , ,
SO U d in Gas Production 1--------;f--------1
51 TOEal Disposed Of t---:..-----1f-------f
S2 On Hand End of Y..ar ..

686 20
976 15

1 662 35
1050
24 20
34 70

1 627 65

540

849900509
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_ Annual ,.pott al... FUBLIC SERV.ICE ..ELECTRIC ...A1ID..GAS ..'COMPANY _ _.- Year a"d.d Oae_b .. 31, 19.6.7. H

RESIDUAL STOCK ACCOUNTS
'1. "Report belo'llf che information specified.
2. Quantities entere<f in this table should be comparable to the dollar amouau entered Oft the .ame IiAe.
3. ne dollar &mounn efttered opposice Residuals Produced (Cr. Production Expelue) .hould a,ree 'llfich the total credited

to ProdUCtiOfl ExpeDse (Account 131).
4. Residuah used in production .hould include amounts char,ed directly to p,odu!=tion expense accounu and amount.

charaed to ruel stock accounts. . .

LINE
NO.

ITEMe.)
QUANTITIES

(11)
DOLLAR ,\MOUNts

ee)

1 COKE AND COKE BREEZE

2 On Hand First of Year +---------11--------1
~ Produced (Cr. Production Expense) ..
-I Stock Ezpcnse .
5 Adjustments-Debits .
6 Adjustments-Credits I-~-------+--------I
7 Net Coke and Bree",e Produccd 1--------+--------1
8 Coke Purchased .
9 Coke Breeze Plltcha.ed ~.. I--------+--------I

10 Total to Account For 1---------+-------~
11 Colee Sold , , .
12 Coke Breeze Sold .
13 Colee Used in Gas Production ..
14 Coke B~ez:e Used in Gas Production ..
15 Other Coke Used by Company ..
16 Other Coke Breeze'Used by Company : 1--------+-------'- ...
17 Total Disposed Of ~ ~-------+--------f
18 On Hand End of year : ••.. • ..

NONE

20
21
22
2~
24

LIGHT .WATER.GAS .TAR. RESIDUAL

Stock Expense ,.: 01110 ••••••• .. ••

On Hand End of yeat .

141 494
121 714

,?, 71 A.

19 780

6 086
6 086

539

849900510

r
i

(
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Ann".1 r.port .f..•.._...••._.........•.P.UBLI.C...SERY.lCE ...ELEC.'mI.C...ANO...GA.6...CO.Mr.W ...:_...~ ..__ ... Y.GI .n4.4 ooco ....... 31, 1'6.1._ ....

'. RESIDUAL STOCK ACCOUNTS (Continued)

LINE ITEM QUANTITIES DOLLAR AMOUNTS
NO. (.) (10) (c).

t ·... .. .. . . .~ RESIDUAL GAIJ.ONS

2 On Hand First of Ycar .............. 11 .......................................................................
4.~1 9~7 21 733

P:oduced (Cr. Production
. 293 445 35 9113 Espen.e) ...................................................................

4 ~ ....~a.nsterred ..t:ram..Tar. ..Emuls1.OJl. ............................ :•• ~2f 714- " 6 086
5 ~ ..:I'1::§tl~t~r.r.~g..f.r.9.lA ••U.&P.t.Rf/o.~.r..5J.~.~..~;t ............ 3 994- 216
6 Adjustments-Crediu ............................................... ,..................................... ,
7
8 Total to Account Far ...................................................................... _ .............. 851 090 63 946
9 T.r Sold ............................................................................. "10"' ••••••••••••••••••••••• 452 521 « 018

10 Tar Used in Ga. Production ..Qh!;r.g~9:•.W..Q~~~r...f.r.9.9.lA~.~t.Q.J); .l1c;.c;.9.WJ.J;.~•• 3 587 179
11
12 .
13
14 .-
IS Total Disposed Of ..................................... "..."....................................... ,.........". 456 108 44 197
16 On H.nd End of Year ................................. "' ........................... "'........................... 394 982 19 749

18 TAR
19 On lIand Fitst of Year .............................................................................................
20 Produced (Cr. Production li:sp.n.e) ...................................................................
21 Stock Espense ............................................... _ ..................................................
22 Mjutment.-Debiu ............................................................................................
23 Adjustments-Credits- .................................................................................. ~.
24
2' Total to Account For .."'..............................................................................................
26 TJlt Sold ...............................................................................................................
27 Ta: ........................................................................................................................
28 Tot" Disposed 01 ......................................................................................
29 OnHsnd End of Yeat ................................................................................................

·. . . . .DJUP. .On RESIDUAL GALLONS
31 OnHud Fitst of Yeat ......................................................................................... 32 553 1 628
32 Produced (Cr. Produclion Espense) ....................................................................... 17 403 870
33 Stod< El<pense ..........................................................................................................
34 Adjulunents-Debil. ...........................................................................................
3' Adju.lmeat.-Ctediu ...........................................................................................
36 Tala! 10 Accounl For .................................................................................... 49 95S 2 498
37 , Sold ......................................................................................................................
38 U.ed in Gas Production ..Qh~h&~~..~ .•Q~h~t...f.f.29:B~R!9.~..~S;£9.wa~~....•.•. 257 13
39 Totill Disposed Of ...................................................................................................... 257 13
40 On Hand End of Yest ......................................................... ,................................. 49 699 2 485

42 ·. .... .... ... ...RESIDUAL
43 On Hand Fif$t of Ye&i....................... 111 .................... _ ...........................................

,
44 P:oduced, (C:. Producrion Espen.e) ..........................................................................
4) Stock Espen.e ........................................ ,................................................................
46 Adju.tment.-Debit. ...............................................................................................
47 AdjultlDentS-C:ediu .........................................................................................
48 Total to Aecounl For ............................................ _ .........................................
49 Sold ...................................................................................................................
)0 Used in Gu ProdDction ........................................................................... ,.......................
51 Total 1}isposed Of ..............................................................................................
)2 On Hand End of Year ........................................................................................

849900511
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RESIDUAL STOCK ACCOUNTS

1. Repon below the informadon specified.

2. Quantitiel CIIured in this lable should be comparable to the doUar amounCi enu:rcd on Ihe saale line.

3. The donar _OOUltl entered opposite R.,.idllSla Produc~ (Cr. Production Expense) should a,ree whh rtoe total credited

10 PtOducdon Eapense (Accowlt 731).
4. RClidvah uSed in production should include I,"OIlllU chltled directly to produ~rion expense accou.nts ..,d amovnCl

chat,ed to fuel slock acc:ounc:a ..

.

LINE
ITEM

QUANnTIES DOLLAR AMOUNlS

NO.
(I)

(bl (e)

1
COKE AND COKE BREEZE

2 On ttand Firsr of Year ...........................................................................................
3 Produced (Cr. Production Espense) ..................... ••• .. ••••••• .. ••••••••••••• .. ••••••• ..........

4 Stock Expense .................................................................................................... N 0 N E

5 Adjustmenl.s-De bies ......................... ,........................................................................

6 Adjustmelus-uedits ....................................................................................................
7 Nel Coke and B.eeze Produced ................. "....................................................
8 Coke Purchased

,...................................................................... ,...........
9 Coke Breeze Purcbased ................................................................. ,............~..

10 Torat.to Account Fo. .......... ,...... -...................................................................
11 Coke ,Sold. ...........................................................................................................

12 Coke Breeze Sold ..............................................................................................
13 Coke Uaed in Gas Production ...............................................................................
14 Coke Breeze Used in Gas Production .................................................................
15 Other Coke Used br Company .............................................................................
16 Other Coke

Breeze Used by Company ................................................................

17 Total Disposecl Of ................................................ 4 .................... •••••••••••••• .. ••• .. •••

18 On Hand End of Year ......................... ~......................................................................

20
21
22
23
24

26 I.J.Glfr. WKCER .GAS. TAR. RESIDUAL GALLONS

27 On Hand F~t.tof Year ................................................... ".............................................
446 846 16 528

28 Produced (Cr. Production Eapeoae) ..........................................................................
29 Sleek Espense ....................................................................................... "..........

30
.&:t.justment.- Debir:•................. "................................. ~•••••••...................................

31 Adjultments-Credits ................................................................................... 4 ..... •••

32 Total 10 Aeeounl Fo.r ........................................................................................
446 846 16 328

33 Sold ......................................................................................................................

34 Uled In Gas Production .QP.~r.g~~...~9..9.~~r...f.r.~¥.~t:!9.!l..~~·~·9.\m~~·..••..•·
213 11

35 Total Diaposed Of ........................................ "'.................................................... 215 II

36 On H • .rad -End of Yeas .................................... "......................................................
446 653 16 517

38 .... .:rAR DDJI,SlON .• RESIDUAL ~

39 On Hand First of Year .................................. 4 ••••••••• ••••••• .. ••••• ...............................

~9 780 -
.w P.oduced (Ct. Production ExpeDle) ........................................................................ 810 009 37 039

41 ~ ....'J:l:ftuat.~~~4.~CIJl.~e.r. ........................... ·...··..·..····....... 77 378 5 869

42 Adjustments-Ikbiu ..............................................................................................
.(3 Adjuatme-nc:.-Cr-edic.· ..........................................................................................

44 Toral to Ac:col1nt For .......................................... " ............................................... 887 387 40 908

45 saa ......~naf~J:l:~d ..tQ ..~ ....................•..•·········•..••·............•••....•...• 818 167 40 908

46 U.~ in G·•• Prod.uceion ......................... "..........................................................

47 Toea1 Disposed Of ~•••.•.• _ ............................................................................... 818 167 4090B

48 On Haod End of· yC' ..r .••~•••••••••-••••••••••••••••••··~·...••••••••••••................ ~........................ 89 000 -
539
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849900513 ,,"

ITEM QUANTITIES I
(.) II»

1-...,....+------. -.-.--.-.-.-.-.-.-.-.-.-:r;.-l\'- R-E-S-lD-U-A-L----------i---::GALLO:-:-:-~NS~-i[------1

~94 982 __ -=::"":''':':''_1
2 441'453

818 167

I
ILINE

NO.

RESIDUAL STOCK ACCOUNTS (Continued)

18
19
20
21
22
2}
24
2~
26
27
28
29

Stock E:z:pense , .

? 4R5

961

DOLLAR AMOUNTS
(c)

1
2 On Hand Fiut of Year .

3
4
5
6
7
8
9

10
11
12
13
14
15
16

Produced (Cr, Productiotl E.pen.e) ,•. , 1

~ !x.eJ:l..G.t'g.l'.l'~Si.f:XatJ. .!'lu::..~la;l.Qn ; ~..

19 749
234 950
40 908

Adju5:cmenc:s-Debits : ...........................................•.•.•••• I •••••••••••••• ~•••••••

Adjusunents-Credits ..

Total to Account Far _ 1-1-.....",'-'=='-"= +·-- .......,WJ.t_15 259 6201
2 221 700

2 ·254
77 378

275 858
223 962

112
3 869

Tar Sold I~ + "'''' -...•••••••••••••••••••••••

T~ Used in Gas Production C.Q.I;l.:r,g~.<:lt9..Q;t;b~x .. J;'.r94».c;t;.1.s:m..Al:~Qlln:tai.
Transferred to Tar Emulsion

2 301 332
1353 270

227 943
67 664

Totsl Disposed Of If--~-=-..=.:::=.....::::c.=.,t----'=L-><..i:;.:I'-1
On Hand End of Year _ .

TAR
On Hand First of Year If-- -----t-------I
Produced (Cr. Production Expense) .
Stock Expense 1

.Ad.justmcnls-Debils " .
Adjustmcnt$- Credit.· 10 i

Total co AccoWl.t For ; "1
T.a.rSold , ...........................•. ·1
Tar ; -------i-------I

Total Disposed Of !-------f-------I
On Hand End of Year :L

GALLONS
4Q fiQQ

19 225
. . ...ImU: .CUl. • RESIDUAL

On Hand First of Year : If---- ..w.o ,t----""'""-' ,
Produced (Cr. Production El'Pense) .

31
32
33
34 Adjustments-Debits .

3' Adjustments-Credits ••••••.. ••.. ··If------::~~~'t------~I
36 I Total eQAccount For 19 225 961
37 ilIl« ••..+}lt~r~n!IDS.~~..w;J.;ltn;1.n•.kOODaJ)Y.'................................................. 125j 6
38 Used in Gas Production .. khA;J:g~Il••tQ .•Qtbt::J::•.P.I:aduc.tion ..Ac.c.QUtlta........ 371 . 19
39 TOflll Disposed Of ; I _ 4961 . .25

; ~~:: :::":I~;~: ..::::;:::.:::~:.:~::~::;:;:;:.:::;;;~;:~:::~~:::::::::::::::::~::::::::I664""t==
44 Produced (Cr. Production Expense) LL
45 Sro."k Expense •••: .
46 AdJustments-Debus .
47 Adjusemenrs-Cred1ts .
48 Toeal to Account For - • ··: ··11--------.It-------I
49 Sold 1 I
~O Used in Gss Production , 1 1

51 Toul Disposed Of : 11---.;......----,11-------1
'2 On Hand End of Year 1 I

~o
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Annual ,apart of r.Jml!J:.~ ~.tBY.:t.ct..~~QT.BIC. ..A@ ~ g.9Mr.~ har andad D.umb., 31, 19~ ..

RESiDUAL STOCK ACCOUNTS
I. Repon belo~ me information specified.
2. Quaneilies eneered in chis ,.b1e should be compaeable co the doUar amounts entered on ehe .. me line.

3. The doUar amounes entered opposite Residual. Produced (Ce. Production Expense) .hould a,ree with tbe total credited

co PJOd"ction Expense (Account 131).
<I. Residuals used in produclion should include amounts char,ed directly co produ~lion espense accounts and amounts

cllat,ed co fuel slack accountS. .

LINE ITEM QUANTITIES DOLLAR "MOUNlS

NO. (a) (b) (el

1 COKE AND COKE BREEZE

2 On liand First of Year .............................................................................................
3 Produced (Cr. Production E><pense) ............................................... •.. ••...............

<I Seock Expense ................................................................................. ,;..................... N 0 N E

5 Adjustments-Debies ......................................................................................

6 Adjusemenes-Credits ............................................................ " .............................
7 Nee Coke and Breezc Produced ........ ,.....................................................................
8 Coke Purchased ...................... ,.,........................................... ,............. ,..........
9 Colce Breeze Purchased ................................................................................ ,....................

10 Toeal to Account For .................................................................................................
11 Coke Sold ...................................................................................................

12 Coke Brl:eze Sold .................................................................................................
13 Coke Used in Gas Production ....... " ...... ,....................................................................
14 Colce Breeze Used in Gas Production ............... ,.............................. .,..........................
15 Other Colce Used by Cornpany .......................................................................................
16 Otber Coke Breeze Used by Company ......................................................... : ... ••

Ii' Toeal Disposed Of .....................................................................................

18 On Hand End of yeat ...................... : ..............................................................

20
21
22
23
2<1

26 wmrr. VJP,.T~.~·. T~. RESIDUAL :LI: '.{\lifq

21 On Hand F~rsc of Year ................................................................................... 446 633 16 317
28 Produced (Cr. Production Expense) ...........................................................................
29 Stock Expense ................................................................................................... " ......
30 A.cIjusunents- Debit.......................................................................................

31 Adjusemenes-Credits ........................... 11- •••••••••••••• , ........... " ....................................

32 Toeal to Accoune For .................................................................................. 446 633 16 317
n Sold ...~............ ". ,......................................................... ,......................................
3<1 Used in Gas Production .gh~;rg~~..;t:9••Q~h~r...p.r.~H~t "p.n..ac.C.Q\IDt.~•.•,•••••

, .cnc; QQ

35 Total Disposed Of .............................................................. ,................................ 1 815 Qq

36 011 Hand End of year ....................................................................................... OItt ........
444 818 16 218

38 . .. 'f~.~+9~. RESIDUAL GALLONS
39 On Hand Firsc of Year .............................................................................................. 89 000 -
40 Produced (Cr. Produerion Expense) .......................................................................... 203 697 12 423
41 ~ ....•~~nJir~:J:r.l':\'l..f.tQll1 ••~at:................................................. 17 443 872
42 Adjustments-Debies .................................... ".........................................................
43 Adjusemenes-Crcdits .............................................................................................
44 Toeal co Account For ................................................................................. 221 140 1:3 295
<15 ~ .....::tr.~n~f.~r.r.!'i~..t:g..~~r.................................................................265 896 13 295
<16 Used in Gas Production ••~..............................................................................

47 Toeal Disposed Of ..................................................................................... 265 896 13 295

48 On Hsnd End of Ye.r .................................................................................................. 44 244 -
539
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LINE
Np.

1
·2
3
4,
6
7
8
9

10
11
12
13
14
1~
16

18
19
20
21
22
23
24
2'
26
27
28
29

31
32
33
34
3~
36
37
38
39
40

42
43
44
4~
46
47
48
49

~ 50
51
52

849900515
J.n al r.po,1 of P.llBLlc. s.mu.c.t. ..E:L.ECl'BIQ:..ANI! QA~ CQ.~m ; _...:... v•• end Oece","', 31, 19Q.~__ •

RE$IDUAL STOCK ACCOUNTS (Continued)

TAR

18~ 7~1
12 549

• • • • • • • .• • TAR RESIDUAL
67 664

li8 058
13 295

QUANTITIES
(b)

DOLLAR AMOUNTS
(e)

ITEM
(a)

GALLONS
1 353 270

493:560
265 896

5391 269
764 647

1 844 715
4 782

.17 443

131 622
185 626

239
872

Tar Sold ; .
T~ Used in Gas Production ..Chaz:ged ..ta ..atb.e.r..I'.r.cdlJ.c.t.to],)..Ac.c.QmJ.:tIl ..
Transferred to Tar Emulsion

On Hand First of Vear \----....,....--11--------1
Ptoduced (Ct. Produclion i.pense) .
Stock Espea.~ ".••.••••••••••~ .
.Adju8tIi1en.t$-Deblta .
Adjustments- Credits' ..

Total to Account For 1-------...-11--------1
T.ar Sold ..
Tat 1------...-11-...:..;.------1

Total DiSPOll ed Of _ 1------...-11--------1
On Hand End of Vel'r .

GALLONS
M42A ;r, 421
10 229 512

10 229 512
5 :391 269

100 5
? 27'" 114
7 7~r.:. ~8A

70 891 :3 545

,

• •• • • •• DJUP. .Q~ RESIDUAL
On Hand Fhst of Veat ; : I---....Jo~~'""'-1I------><._.:=.""""'l
Prodllced (Cr. Production Expense) .
Srock Espense .

~ ..T.o.tal..i.o..Ac.coun.t ••EoJ: !----=.....:.:=-i-----==-t
~ :r.I-BJ:lSi'.e.rr.ed.io. .:I'a:r .

:5atdc •••J.nt..~.:r.c;:)).~.tl&li!9-..}{j..t;.n;t}), ••C.QlW~DX ..
Used in Gas Ptoduction ••~g,eJ1.;tJ;l ..P;th~;r:..i:'J:oou~1<j,Qn..A~~Q'lUl'ta ~ __ --'''--!~!.f-------=~

On Hmd End of Year ..

• • • •• ••• •.• • • • • • • •• RESIDUAL
On H&AdFirst of Vear _ 1-------\--------1
Produced (Cr. Production Expense) .
Stock Expenae .
Adjustments -Debits .
Adjustmenls-Crcd.irs :.- 1-------11--------1

Total to Account Fot - : ••••••1-------11---------1
Sold .
Used in Gas Production 1-------11--------1

Total Dispoaed Of I--~---...-1I--------I
On Hand End of Yea.r " .

540
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'. RESIDUAL STOCK ACCOUNTS
1. Repon below che infocmaclon apecified.
2- Qullllciciea encered in cbia cable ahould be comparable co the dollat amo ..nca encered on che aame litle.
~. The dollar amoWlCSenieted oppoaile Ruidu.h Produced (Ct. Producciotl Expensc) should aleee with d.e cOlal credi.ed

co Prodl1ccloll Expense (ACCOWlC7~J). (see note (a)) .
and4. Residu.ls u.•ed in produccion .holl1d include amounts chatled ditecc1y co produ.cllon expense accounts amounl.

chae,ed 10 fuel 8Cock aceoUCI.

LINE ITEM QUANTITIES DOLLAR AMOUNTS
NO. (., (bl (el

1 COKE AND COKE BREEZE

2 Otl ttand Fitsl of Vest .......................... ~ ....... <I •••••• <I ..........................................................

3 Produced (Cr. Peoducclon Expen5e) ...................................................................
N 0 ~E4 Siock Expense ............................................................ 4 ...........................................

5 Adjuslmencs-Debics.· ..................................................................................... ,
6 Adjuslments-Ceedit • .............................................................. .......................... .....
7 Nee Coke and Bree:r:c Produced .... ·· ..··.· ..·•····· .... ·.... ·· ..······ .. ·.... ·· ........ ·.. · .... ··1 I
8 Coke Putchased ...............................................................................I

.19 Colee Beee:r:e Purchased ......................... ,............................................................
10 Toeal to Accoune Foe .............................................................................. · .. 1 I
11 Coke Sold ................................................................................... , ...............

12 Coke Beeeze Sold ...................... -...........................................................................
13 Coke U.ed in Gas Pcoducclon ..................................................................................
14 Coke Breeze Used in Gas Ptoduction ......................................................................
15 Ocher Coke Used br Comp.ny .........................................................................
16 Ocher Coke Bree:r:e U.ed by Company ................................................................
17 Tot.1 Disposed Of ..............................................................................................
18 On Hand End of Ye_ ...................... : ..............................................................

I

20 Note:
21 (8.) The total of Residuals Produced excludes $28)792 of peak shaving gas credited
22 to the Electric Department. This 8l'Jlount 1s included in Production Expense
23 (Account 731).
24

On Hand F~rs~ o;~~~~::.~~'~~~ ...~~ ...~~.~.~.~~~~~ ..................................... 1
~·NS26

21 444 818 16 218
28 P... ~ .. (C,. P""""'.i •• E...... ) ••••••••_._ .••••••••••C•••••••••••_•••••••.••••••••••••••••••U-
29 5cock Expen.se ........................................ : ...................................................

30 Mjuatment$- Debit.............................................................................................................
31 Mjustsn.ent.s-Credics .............................................................................................. _ -- _ _ _ _ __
32 Tot~reW:c1nt1!c>0r'1'ar .. •.. •.. •.. ••.. •.... ••.. •.. •.. •.... •.. ••...... ••.. •.... •.. •.. ~.............. I 444 818 I ~6 Z~8
3~ ~~ ..................................................................... ···· .. ···· ...... ······ ... ··· .. ··· .. 1

.. 65

J aii34 1!i; ~8~U.ed in Gas Produceion .~~r.~.~..~9. ..Q1;.l:\~.r...f.:r9.4.\l.<::.t~9!l .• Ac;.c;9J.m.:Ii.q.........
35 Toelll Disposed Of .................................................................................... 1 15 981 I 866
36 On Hand·End of year .................................................................................. '''1 428 831 I 15 352

~ ........ ... ':r~.~~lQ!t. RESIDUAL GAILONS
39 On Hand Firse of Year ................................................................................... 44 244: -
40 Prodllced (Cr. Peodu«ion Expcn5C) ...................................................................... 534 994 23 530
41 ~ ...TI:ans.fez:z:ed.:t:J::arn ..Tar. ................................ : ..••••.••••.•••.• 9 ~40 451
42 Adju.emencs-Dcbiel ................................................ I ............................................. ".

43 Adjuscinenls-Crediel ....................................................................................... * •••

4,( TOlal co Account For ................................................................................. 1 54-4134 I 23 987
45 :lbdII: •••?:l:~~;t;'(';r.tt!.d ..t.9. ..~t ..................................................................1 479 156

J
2:5 987

46 U.ed in Gas Prodllceion .................................................................................
.fi7 Tocal Disposed Of ..................................................................................... 1 419 156 I 23 981
48 Oa Hand End of Ye.r .•• ; ............................. : ................................................... L 108 622 I - -

849900516
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RESIDUAL STOCK ACCOUNTS (Continued)

LINE ITEN OUANTITIES DOLLAR AMOUNTS
NO. h) ell) (c)

1 ... . .. . .. :I'M RESIDUAL GALIPNS

2 OD Hand Fi.ae ot Year ............................... ~ ........ I •• 'OO ...............................................

250 977 12 549
3 ProdllCecI 10. Production Es:p.e-n.e) .......................................................................... 2 ~94 442 258 615
04 ~ •.'IX.ans.:f:e.r.r.e.d. •.!.rDm. .xar..EIllJJ.ls1Dn. .............................. ~•• 479 756 23 987
S Adjllsaaenu-Debic • .............................................................................................
6 Jbt)a ... ~ ..'l:t:(W.~.f.fi!.r.rn9.. t.rnAl..;w,e.Q~•.}{fttf~ 1:.. Ql\§ ..~r. .......... as 5
7 Transferred from Drip Oil 65 506 3 275
8 TOial co AccOUllt Faz .......................................................................... _ .............. 2 q~g 71:1.9 285 882
9 Tar Sold ................................................................................ "...~............................. 2 527 386 265 262

10 Tar Uaed in Ga. Production ..e:t\~&':.c1 ..t.O•••0Jf.Q.~;r.. Kx.Q~u.~:t;.19J}... A.$t$;Rlm~§ •• 1 509 75
11 Tran6ferred to Tar Emulsion 9 14·0 457

12
13
1"
IS Total Di.posed Of ............................................................................................... ? ~v:l n~~ ?hR 7Cl4.

16 OIlHaod End of Ycar ................................................................. ~.......................... 652 731 32 637

18 TAR

19 On Hand Firar of Ye ......................................................................................

20 ProdllCed (0. P.odllCeion ElI:p.n.c) ........................................................ •..........

2i Srock Ezpcose .......................................................................................................
22 Adjusuaenes-Debhs ...........................................................................................
2~ AdjvstDu!t\t.-Credits .....................................................................................

204
2S Toeal to Accowu For ........................................................................................ 11" ..

26 T.... Sold .....................................................................................................

27 Ta. ............................................... , ................................................... + ..... " .......

2S Toeal Disposed Of .....................................................................................................
29 00 Hand Eod of ¥ear ............................................................................................

. . . DR1J>. D1L. RESlDUAL

31 00 Hand First of Year ................................................................................... 70 891 3 545

32 Produced (Cr. Produceion ElEpense) .......................................................... ~.............. 12 057 603
33 Scock ElI:pcn'c ...................................................................................................... + ••

3.4 Ad jUJlIIIlCtlt. -Delli t. ................................................................... ,......................
35 X~ _'J:9.t..~ .t9 ... !J,.C.r:.O.VlJ.Ji.... f.QX.......................................... 12 057 603
36 1lrjQOfKJIln'4O"KT)Ir ..t:r.M~.f.f;.:r.:r.f;.Q...1;.0.. .r:e~ ........................................... 65 506 3 275

37 Sold ...................................................................................................................... 150 8
58· U.cd in Gas Produceion ••Ql1;~r.~.Q; .:\:.9•••9.tl;1.~.:r.••f.:J;g.Q.M.~:t;t.~n..AC.l;QJJAtl$ •••••••• 1 ()h? ~':r;

'9 TOUII Dl.poaed Ot ..................................................................................... ,.. 66 n8 3 33~
040 Oa Hand End of Year ............................................................................................ 16 230 812

042 .. .. . ... ... .. RESIDUAL
43 OaH_d Firat of ¥ear ............................................................................................
"04 Produced (Cr. Production Expense) ............................................................................
04S Slock Eqenae ............................................. -...........................................................
046 .AdjusUDenr .-Dc: bit. .................................................... ~.......................................
"7 AdjuslIDents -<:ccdit. ........................................................................................
48 Toeal to Accoune For ......................................... _ ..........................................
"9 Sold ............................................................................ - •••••••••••••••••••••••••••• -111 •••••••

~O Used in Ga. Production ................................................................. ,.......................
51 "Total Di.posed Of ..........................................................................................
52 On Hand End of Yest ................................................................................... -111 •••• -

849900517
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RESlD,UAL STOCK ACCOUNTS
1. Repon below &heinform.lion .pecified.
2. Qu... titic. eptered in this cable .hould be comp.rable to the dollar .-unc. entered Oft the ..... e line.
,. The doll.r lUIIO .... t. eneered oppo.ire Reaidual. Produced (Cr. P,oduction Espen") .hould •• ree wi&h die lOCal crediced

co Producriop Espe .. .., (Acco_r 731). '
". Rcaidua&a used ia producc'ion .hould include .mouncs cb.'led di~ecdy (0 p,odu~rioa eape~ac accounu and _unr.

ebarled (0 fuel atock sccounu. ' " . ,

. ,

LINE
NO.

QUANTITIES
(b)

DOLLAIl. ANOUN1S
Cd

O.diand Fin' of Year ~~~~.~:.~~~~.~~~~~~ ]I-~---~~~.]I-~------i
Produced (Cr. P,oduction Expense) ~ : .
Stock Exp~n.e , ~ , .
Ad; UIc:mcftIS -De- bit ,oo ~ ..

1
2
3

"5
6
7
B
9

10
11
12,

13

1"
15
16
17
18

NONE

Adjustmenu~Credit ••••• .. ·····1 ~
Net Coke and Breeze Produced I------~--'~~If-~--~----i

Coke Purch •• ed '1
Colee Breeze Purch.sed e--------'r---------i

Total to. Accowu For ~ !-I--------+---------i
~e- So-ld ••• ,. ~ ~ ..
Coke ~recze Sold ~ ~ ~ ~••••••••••••••• t ,~

Coke Used in G•• Production .
Coke- Brc~.~ .U~t:<l.i:a G •• ~~roduc·~ioll: ..
Otbc~ Coke .U.ed, by Comp.ny .
Other Coke' Br.,.,~e·Used by COUlpany : ~ : .

Tat.l, Di:.~~ed oi,.~ ~~ , : 1 +_-------1
On H~ ~nd,or year •••••~ : ~ : ~••'••••••••••• I

20
21
22
23
24

26
27
28
29
30
31
32
33
34
35
36

. -, WYl!+ •~~.~. ~ . '.r~. RESIDUAL 1 GALLONS j
O~ H~.Fiut:of y'ear ~~.. ~ ~ ~ : , ~ u 428 831., 15 352
Prod"ced (Cr. Production Espense) , ~ , LL
St~.Ck Expen~e .' ~., , : ~ '••.~..... : " " ,
.MJu.scme~r.- "Debit~ ~.......................................................................................... .

AdIjustmeat.-Credits .. I

, Torsi to Accouftt For.~.~ 1 . 428 831 i 15 552

~~~·;:·.~:~·;:.:;~;:~~·:~g;d::t;;::Oth;;~::~~~~tiQn::A~~Qun~:::::::::I 6 BBS I ;374 I
Totti Di~posed Of ~ , ~' ~••••~•• I 6 8851 314

On H.nd 'End of ycu ,................................... 421. 946 1.4 978
. ., i

3B • •• • •• TAR. EMlJISIOJi. RESIDUAL

39 .On Hand Firat 01 Y~ar ~•••~ ~ I-__-=~~=-:~_~ -==--_--II
<fO Ptoduced (Cr. Production upenac) , ~; ~ .
..(1 Srock Es:pen.e: ~•.••••••••• ~ ~••••••••• t ••• ~ ~

42
43
4"
45
oi6
47
48

GALLONS
l08 822

·304 959 1.7 644

·Mju.tfQenrs-Dc bil:a e t ••

Adiu.t~nI a-Cre-dits t ~ 1- ~ ---_-jJ
:z.o4 ~5~

JgdJI: .~.an.s.1'.erred ..:ta..!l'ar 1 35_2884. I
Used in Gas Production ----=-=_--:=-:-+. ---~=--=-:~-1

Total Disposed Of 1 i5tlZ 884 I
On Hand End of Year ~ : ~ , '- 60 691 il

17 644

~::: I
539
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I -,".

RESIDUAL' STOCK ACCOUNTS (Continued)

UNE ITEW QUANTmES DOLLAR ANOUNTS
NO. la) (I» (e)

---

1 .... ..... ....'JNt. RESIDUAL

-~ On Hand Fint of Year 652 731 32 637............................................................................................
3 Produced (Cr. Production Ezpen.e} .................. : ............. ~.......... : ....................... -3 277 842 345 008
4 ~.~1:ml§t:~T.T.~~:.f.r.9.JA •.r.~.~.~J.Q.Q ...............................~.. 352 884 17 644
~ Adju.anenu-Debit • ......................................... ojI ................................................... , -'

6 Adj ... tlDent.-Crediu ........................................................................................
7 Transferred from Drip Oil. J ?non 1nn

8 Total to AccoWlt Folt ...................................................... '! ................. _ ••••••••••••• 3 632 726 362 752
9 Tar Sold ............................................ ~........................................ "................................ 2 967 528

I

329 493
10 Tir Used in Gas Production ......................................................................................
11
12

<'

I13
14 !

15 Tot.1 Di.posed Of ................................................................................................. 2 967 528 I 329 493
16 On H_d End of Year ..~....~.........~...........................................·....·..·....··~··..···I 1 317 929 65 896

" ,

18 TAR "

On H....d Firat of Year
. , -,

19 ...................................... -11 ..........................................................

20 Produced (Cr. Pro<luetion lis:pen.e) ....................................................... :........................
stock EJ:pen .. ,

'-21 ............................................ " .................................................................
Adjul-m.ent.-Debits

-, .,
12 .............................................................................................
23 Ad;u. tmen u- Crediu' ••~..................................... .-......................................... ;.
24
25 - Tot&1" to Account -For --

"
.., .;

............................................................................ 01 .................

26 T#r Sold ........................................................................................... e ••••••••••••••••••• -- .

27 Tar "'e •••••• e •• ee .. e ••••• eee ... e ... e .................................................................... " ..... ee ........... e

Total Disp';'led Of
--28 .................... " ... e ......................................... e ........... e .... e ...............

29 On Hand End of Year ..............................................................·..·····..·········~..I
. . .~~~.o.I.L. RESIDUAL GALroW. .

31 On Hand First of Year • ... • .... •• ... • .. ••••• ••• ·.·e ...••• ..... •• ...... •• ........ ··4 .....·· ................................. ~6 230 812
32 Produced (Cr. Production Expenae) ••• e ............................................... ee .............................

41 216 z 061
33 Sto<:k EJ:l'ens~ ....... •••••••••• ..... e ..................... e •• e .................................................................

34 Adjultmenta-Dehits ............................................. _ ...................................................
35 ~ •.Xg:liM •.:lig•.A.f:;S::RJ.m~••f.QJ:......................................... 4J. 2~6 I 2 Q61
3~ ~ XX'M:i 1:f;7:7:f: 11.:t;g..Tft.J:............................................. 4:: 000 100
37 Sold ........ e •••••• e .................................................................................................. e. 175 9
38 Us~d in Gas Productian ~~s1.tQ ..Q:t;hf:;z= ••~Qd~(:t1<m.l\~(:,Q\U\t~.......... flAS 45
39 Toul Dispo.ed Of ~ 060 ~54

.............................................................................. ee ••••• e ••

40 On Hand End of Year ...................................................................... e ...... e ............ 04- 386 2 U9
-- -- - .- .- --

42 . . .. . ... .. . ...RESIDUAL

-'3 On Hand First of Yeu ...................................................................................
44 Produced (Ct. Production Ezpen.e) .......................................................................
45 Stock Expense ............................................................................................... e •••••••

46 Adjustments-Debit. e ........................ · ...................................................... e ••••• e •••

47 Adjustments-credit. .......... i-..................................... e .......... e ................................

48 Total to AecoWlt For .............................. e •••••••••• _ ..................... e ••• • .. ••• .. ••••••• ........

49 Sold .......................................................................................................................
50 Used in Gas Production ........................................................................................
51 Total Disposed Of ........... e ......... e .......................................................... e .............. e ....

52 01\ Hand End of Year ......................................... :......................................... , -540 849900519
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RESIDUAL STOCK ACCOUNTS
.. 1. Repon belo., the informatioa. .pl!cified.

2. Qu... tities enteted ill this table .boud be comparable to the doUar alDOunu entered _ ~he aame line.
3. The dollar amounts eneered oppoaite Ruiduh Produced (Cr. Production Espen.e) .ho ..ld .Iree '.ll'im we tOtal credited

to PmcI ..CtlOIl Expeue (Accollllt 131).
". Ruiduab used in production abould include amounts cballed directly to produ~don expellSe accoUllt. and UIOUftU

charled to fuel atock accounta. .

ILINE:
NO.

J
392 770 I

183 650 J

QUANTITIES
(bl

DOLLAR. AMOUNTS
CdITEM

(a)

COKE AND COKE BREEZE1
2
3

"5
6
7
B
9

10
11
12
13
14
15
16
17
18

On fland First of Yev +--------4--------~
Pmcluced (Cr. Production Expense} L:L
Stocle Espen... :If 0 E
A.diustme n.ts-De bics 4 .1 ••• • , " ..

Adjusrmencs-Credirs : .
Net Coke and Breeze Produced \ I

Colee Purchased ••.. ·········1 . . J
Colee Breeze Pouchased f--------~

Total to Account Fot 1---------4-------·~
Colee Sold ~ .
Colc.. Btee ze Sold , '" ••, .
Colee Used in Ga. Productioll .
Colce Breeze Used in Gas Production , ..
Other Coke Uaed by Company .
Other Coke Breeze Used by Company ; , 1--------+--------'--1

Total Dispoaed Of 1---------+--------1
On Hand End of Yellt ; ~ 1

20
21
22
2~
24

26
'27
28
29
30
31
32
33
34
35
36

. ~.It-';"PH "'!lfI:~ .I.!~ ..1;¥} • RESIDUAL I GALLOMl J
On Hand First of Year _.... 421 946 14 978
Produced (Ct. Prod ..criop Expeftse) LL
5to:=k Ezpense .
.MJu$tment.- Debit •••• ~ ~ " ,._ ••" .
Miustlllcn.:s-Ctedits " .

Total to Account For I . 421. 946 14 978

:;:~·i·~·~::·;:::;~·;::·~·:mw;rit~::t9.:Qih~i:i.i.9:~~:~ii91J.::A9:~9~~~:::::::::I 17 187 931
Total Disposed Of ~ , I 17 187 I 931

Oft Hand·End of vear J 404 759 j 14 047

On Hand First 0; ~;~ :.:~~:.~=~~:.:..~~~~~~ ! G~~97 1 - I
Produced (Cr. Produecioft Expense) C515723 I 19 639
Stock Ezpen.e ' .
Adju.~ent.-Debic. ,
AdjusrmctLr8-Credies f--------ll

Total to Account Fo, " tf-_-=5:::-7.;.6~..::4~20~_-!-..:!::~~~1
DIlIX ::r!~!!.:f~];~~.~1:9..h~ 1 392 770
U.c4 ia Ga. Producrion _. ---:!-----~-~

Total Di5posed Of " I__ --=t!.liZ.!<......1..!~+ ..£:~~~1
On Hand End of Year : ••••••••••••••••••••••••••••••••••••••••••••••••••• J

38
39
040

"1
42
43
"..45
«6
47
48

19 639
19 6391

19 639

I
539

849900520
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"

RESIDUAL STOCK ACCOUNTS (Continued)

LINE ITEM QUANTmES DOLLAR ANOWTS
No. (a) (b) (c)

1 ·.. ·. .. .1~. RESIDUAL

2 On Hand Firat of Year ••••• 1..................................................................... ~ ............................
1317 929 65 896

3 Produced {Cr. Production Expen.e) ................................................................... "
1 224,'172 179 143

4 1JSt1 • 'pM« .:tAf.~,IlJ~f.~r.r.~~.~tr.~W..~!r...~~!9.~ ...............................:.. 392 770 ; 19 639
~ Adjustmenrs-Debits .1........................................................................................
6 Adjus unent s-Credi ra .................................................................................... ' ~
7 .~'.•, .•.. ,

8 Total to Account Far ................................................................... _ .......... _. 2 935,.-4.71, 264 678
9 Tar Sold ............................... II .......................................... II .~ ... ~..........................

1 933 7'57 214 591
10 Tar Used in Gas Production ........................................................................................ 108 7lG 5 436
11
12
13
14
1~ Total Disposed Of .......................................... ,....,....,....... _ ............................................ 2 042 45'5 220 027
16 On Hand End of Y~&r • 893 018 44 651................................................ ,.....................................................

18 TAR

19 On Hand Firse of Year ................................................... ,...........................................
20 Ptoduced (Cr. Production ]i:xpense) •••••••••••.••••.•••••.••••• ;......................................
21 Stoc:k Expense ................................................................................................................... "

22 AtIjustments-Debits .................................................................................................
23 Adjustments- Credits, .................................................................................. ~.

24
2~ Toeat to Ac:count For ................................................................................................
26 TJlr Sold

,.......... _ ........................................................................................................
27 Tar ......................................................................... ,.....................................
28 Total Dispos ed Of ...........................................................................................
29 On Hand End of Year ............................................................................................

~f Q+~ RESIDUAL GALLONS· . . · .
31 On Hand First of Year 54 386 2 719........ " ..................................... ,..,.............. ,...........,.............
32 Produc:ed (Ct. Production Expense) 1900 95................................................................................
H Steck Expense •••• ~ ................ + ......... ~ .....................................................................................

34 Adjustments-Debits .................................................................... _ ..........................................
35 ~ .....X9j;~ ..j;9..f!.~~9Hn~..f-gr. ...................................... 56 266 2 814
36 'JlDtJdxiiI:l&3 Mill r>aJ[ ..... :: •• ; ... : ...... : ..... ::.~ ...................................................

':.". ::~.,~.... .' '" '

37 Sold .............................................................................................................................
38 Used in Gas Production •~g.t:$l.:tQ .•9:tm:r ..I'xQ4.1U::t;'-RIl..A~ s;mmtes......... 427 21
39 TotAl DispQsed Of 427 21........................................................................................
40 On Hand End of Year ............................................................................................ 55 859 2 793

42 ·. . · .~.. . .RESIDUAL

43 On Hand Fitst of Yeal:' ........................................... _ ..........................................

44 Produced (Cr. Production Expense) ....................................................................
4~ Stock Expen se .............. iI'.iI' .................................................................................. _ .......

46 Adjustments-Debits .................................................................................................
, " '

",47 Adjustments-Ct~dits •••••••• -.............................. , ................ , ............................. fo' .........

48 Tota] 10 ....cco unI For ......................................... _ .................................................
49 Sold ...............................................................................................................
50 Used in Gas Production ......................................................... - ......... ,.......................
51 Total Disposed Of ....................................................................................................
52 On Hand End of Year ..............................................................................................

"~ "

540 849900521
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~11.""'1 .f..~.._.~ Bm~9..J?~Y.IQE~.~C'llU.C AN» G.Aa.jX).MP.ANY. -- v•• , ."d.d O.e t..' 31. 19..1.~ .

RESIDUAL STOCK ACCOUNTS
1.- lI.epon Mlo';' die lnfot1llaci_ qedfied. .
2. Quancicie. _ce~d ill chi. table .hould be comparable to che 4011er eIlWWU. enceled on che .. IDe line.
3. 'The don., _anta eftleted appo.ice Rcaid".a Produced (Cr. Production Ellpell&e) Ihou!d a,ree with cbe coca! credited

10 ProdUCtion Espeaae (AccOUllt 731).-
,c. Reaid"eh uaed ill production .howd include ellWllftU ch"r,ed diucdy co produ:etlon upell" IICCOllnu and &IIIO"nu

ch ar,ed 10 fuel • cock ac c:oua t ••

UNE
NO.

ITEN
(e)

QUAN11TIES
(1)\

DOLLAR ANOUl'/1S
(c)

COKE AND COKE BREEZE

O. Hue! Fir.t of Yeat , +--------+-------~
PrOdtu~ed (Cr. ProduCtion' Ellpense) .
Swck Espen.e ..
Adj\,UItllDCnu-~bits , .
Ad; ~nu-Cree!il r--------+---------i

Nec Coke and Bree&e Produced i---------+--------l
Coke ()w-chelled .
Coke -Breeze: Purchased f-------+--------I
r~.1to Accounc For I-------+--------i

Ceke Sold ' .
Coke BrHU Sold ~ ..
Coke U.ed ia Ga. Production ..
Coko Breeze Uaed in Ga. Production ..
Ocher Co,,'e U.ed by Company •· •..
Other Coke Breeze Used by Company I-------+---------i

Total Dbpoaed Of 1-------+--------1
On Hand End of yeat •.. • ••.. • •.. • •

1

'2

3

"S
6
7
8
9

10
11
12
13
14
15
16
17
18

N 0 ~ E

10
21
22
2'2"

G
404 759 14047

'". 191

404 759 14258. I 96&J17 B15
17 815 --:q66

386 944 13 272
GAIJ1)NS183 ~50 -241 263 20 U6

20 li6

L.
20 li6
20 116

424 913
402 324

402 324

22 589

539
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I .-

~1NO.

1

·2
3
4
5
6
7
8
9

10
11
12
13
14
15,,-

i 16

18
19
20
21
22
23
24
25
26
27
28
29

r~
31
32
33
34
35
36
n
38
39
40

42
H
4<1
45
<16

, 47
<18
49
50
51
52

RESIDUAL STOCK ACCOUNTS (Continued)

ITEM I
(s)

. ~/IK RESIDUAL

2 793

QUANTITIES
(bl

G 893 0181

DOLLAR AtoIOUNTS
(cl

44 651
161 262

20 li6
On Hand First or Year •••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• •• • ••• I----==~,.:.:;::.;:-·j----::-=::--:::-::-:=-I

Produced (Cr. Prodofi~~¥~~~~ ..t'r·om·Tax ..EmUlsion· ..··..·..···· ·· ·..·...
~ " , ,..
Adjustmrnu-Drbirs .
Adjustments-Credirs .

226 029
197 164

21 264-
26

974088
402 324

2 269 430 I
1 692 140

425 277
514

218 454-
7 575

2 117 931
151 499

Toral Disposed Of , ·I-~.!d- ..L...""""<&..·I----'...,"--'~=--i
On Hand End of Year .

TAR
On Hand First of Yr8< 11-....,...-----;1-------1
Produced (Cr. Production iq. ..nse) ..
Stock Expensr .
Adjusrments-Debits .
Adjustments-Crrdits' .

Total ro Account For 11- 1- 1
T.ar Sold .
Tar 11-------'1-------1

Toral Disposed Of 1-1-------1--------1
On Hand End of Year .

GALLONS I

~5 859 I

.•. DRIP. OIL . .• RESIDUAL
2 793On Hand FirS[ or Year 11-__ ~.;:;...=:.=....II- __ --==--.:....:.:=--I

Producrd (Cr. Production E:q>rnse) .
Slock Expense .
Adjustmrnts-Debits Ir----==-~~+----,__-,...-I
~~: .::!'.9.~~..~.9..t:.<:~:::~1..f.~!. ·.I--~:.:::-=;..- --=---:...;::;.;:;..._1

~1lID<lX:fJlIx .
55 859 II

2891
i:BS

Sold ' .
Us ..d in Gas Production 9D.~B.~.9..,1;:.9..g1g~;r: ..~ggg.!';t~~m...(}£~Rm!t~ i- ..:::::=-t- -7-=---1l4

14
779

Toc.l DispClsed Of 11- -=-=:...::...11- .....=..=..-1
On Hand End of Year =-0 070IL2

••••••.•••.•••••••••• RESIDUAL I
On Hand First or Yrar _........................................ -------1
Producrd (Cr. Producrion Expense) U
Stock Eq...nse '.
Adjustments-Debits '_ '
Adjuslmrnts-Ctedirs ' 1-------1

Toral to Account Fat _ 1 1\_' 1
Sold , I'
Used in Gas Production 1:- . 1

Total Disposed Of 1:-_--'- 11 1

On Hand End or Year __L _
849900523
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RESIDUAL STOCK ACCOUNTS
1. Repeln bel~ .. the iolo, •• dOft apecified.
2. QIpladcica· ..lIu d 10 Ihia table ahoMid be ~olllpuable 10 che dollar alDOuaca ellte,cd OIl Ihe a lifte.
). The dollar _o (a _( ......d oppo.ite Residua" Produc ..d (Ct. Prodllclio. EKpe .... ) Mould e with die IOtal crcdhed

10 ProdtlClioa £zp«D8e (AccoIID( 7311·· .
.(. R.. ald ... le aa ..d ia prodlle(io~ abould Iftc:lud .. aDlOUll18chaf.ed directly to prod"ctioll eq .... ol accOlinU .. d .-o....la

char.cd 10 fllel nod: aceouOID.

LINE
NO.

ITEM
(e)

QUANnTIES
(It)

DOLLAIl AWOUNTS
(c)

COKE AND COKE BREEZE
0. ti d Fi,.1 al Year +- + .0..-- __ -1

N 0 E

AdjllSlIDCDu-Ctediu •••••••••••••••••••••••••••••••••••.•••.•••••••••••••••••••••••••••••••••••••••••••• 1---------+--------1
Nec Coke ud Breeze Produced •••••••.•••••••••.•••••••••••.••••••••••••••••••••••••••••••••••••• 1---------+--------1

Coke Purcha.ed .
Coke Breeze Purcb.sed 1---------+--------1

539

Cok~ ·-SolcS - "' .
Coke Brec ze Satld _ ..

Toeal 1:0 Account For 1---------+--------1

L1GHT .W.!TEB..GAS .TAR.. RESIDUAL
OftHead Fiul of Year :. 1-_~CUJ.'--z.:s.::L-_.r;.. __ ....L.. LJ--1
Ptodu.eed ICt. Produclioll upell.e) .
Stoc:k E:pe"... • .

Ocher Coke U .ed br <:oa>pany •••••••••• , .
Ocher Coke Breeze Used by Company .

-Tola! Di.po.ed 01 •••.. ••••..·········11---------·1---------1
00 naad Elld o~.Yc., : •• •• .. •• .. ···················L I

20
21
22
2)
24

MjUl&t..mCDca.- ~bit 111111: ••• 111

.Adju.tllll:e:ta-Cr-edita I- ...:; + ..L;u.~

26
27
28
29
30
31
)2".
34
35
)6

$ , 'l ?7?

1 Ql

)8

)9
.w
41
42
43
44
45
46
47
48

1
2
3

"5
6
7
8
9

10
11

. .12
13
14
15
16
17
18

Prod ..~d (Ct. Ptoduaio .. Ezpcll.e) .
Stock Expen.e .
Adju*tJaeDC .-De hit ..

Cd:e V.cd in Ga. PtoduC'tioa. .
Co~e Breeze Used in Ga. Production .

849900524
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,
RESIDUAL STOCK ACCOUNTS (Continued)

LINE ITEM QUANTmES DOLLAR AMOUNTS
HO. (., () (c)

·.. . . . .nit. .RESIDUAL GALLONS1
I 151 499 $ 7 575·2 OnH ... d Fine of Yeae •• ~ ............. + ................................................................ " ••••••••••••, Produced (Cr. Production E%pen.e) ................................................................... 295 744 14 787

4 ~_xIF.~!}.~~!;F.£!;~ ..~J:~!1!..!.~!...~i}!~ ~§~~!1.................................. 150 666 7 533
5 Adjusaaencs-Deb,t5 ...." ...........................................................................................
6 Adju.cments-Creditll .......................................................................................
7
8 Toeal co Account For ....................................................................... _ ............... 597 909 29 89'i

9 Tat Sold .................................................................................... ,...........................
10 Tar U.ed in en Production ....................................................... _ ...................... 319 284 15 964
11 Used in Gas Production Charged to Other Production
12 Accounts 3 527 176
I'
14
15 Total Di.po~"d Of ....................................................................... ·· .. · .. · .... ··1 122 811 ~ 16 140

16 On HamI End 01 Year ........................................................... · .. · .. ················· .. 1 275 098 Js 13 755
18 TAR 1 I
19 On Hatld Fiut of Yelle ......................................................................................
20 Produced (Cr. Producdon ...p.n.e) ...........................................................................

2i Stock E ..peDIe .......................................................................................................
22 Ad;u.Ul:Ienn-Debin ...................................................................................................
)3 Adjustmenc.-Ctedils· ....................................................................................
24
25 Total to AccOWIl For .............................................................................................
26 ~::~~.~.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::I I27
28 Tot.l Disposed 01 ................................................................................................ J I I29 0..Hand End 01 Yell. ••........ •.. • ........... •.... •.. •• .. •.. • .. •.... •• .... •••.......... •.. •••• .......... 1 bGALLONS
31

· .•..... QU~ .OJ\. ..•. RESIDUAL . '1 55 5700 ...... Fi". of You ••••••.••••_ •••_ .................................... _.: ......................... =
32 Produced (Cr. Production Ellpeftae) ..................................................................

33 Stock Ellpeftse .............................................................................................

34 Adjustl!lenu-Debits ......................................... ........................................... _ _ _ --

35 ~ti'(~« ...'J:uta1..to ..Acc.ounto •• FoOL ........................................
,:> )/U 2 779

36 ~~~ ................................................................................
3" Sold ............................. , ......................................................................................... 1 1 324 6638 Vaed in G.. Ptoducdoa .~h~F.~~9...~.~..9.~h~r...f.r.9.9.y.~.~i-.9.n..ft£~.9.1;W.t~......... '

.' 'I 1 :.524 1 66
39 I ToUtl Dupo.ed Of ................................................................... •• .. ••.. ·········1
40 54 246 $ 2 713' Ou Hond Eadol 'iur ....................................................................................

42 ·.. . . .... . RESlDUAL
43 0..H... d First of Year ...................................................................................... ~.......
44 Produced.(Cr. Production E~ense) ................................ ,." .................. "' ......,...........

!
4~ Stock Ellpeft'" ...................................•. ,................................................................
46 Adju.aneau-Debit. .........................................................................................
47 AdjulllDeIH.-eredit. ..........................................................................................
48 Tot.110 ACCOWlt For ............................................................................................
"9 Sold ..,_ ................................................... ,............................................................ I

50 Used ill Ga. Production ......................... ,...............................................................
~l TOlal r>t.po.ed Of ..............................................................................................

, 52 OD Hand End of Year .............................................................................................
-- --- .._ ..

540

849900525
----- -------------
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PUBLIC SERVICE ELECTRIC AND GAS COMPANY 75.........., ,.,.rt .f__ . •__. . • . . . ._._ y_ ........D.u","", 31,19 _

·RESlDUAL STOCK ACCOUNTS
1. Repon below &heinformlrioa IpecHieef.
:z. Quanciciu eDreled iD &hi. c.ble .hould be comparable to Ihe doU., .moWln eDceled ODthe ._e lia ••
,. 111. doU., IUIIO"'UI eJirered oppolice Relidu.h p,oduced (C,. Producrit>1I EspeDn) ahould .,ree willi d>e cocal credired

ro ProdUctit>D ExpeDle (Acco""e 731l-... Residual. used ill producrioD Ihould iIIclude .mounls chuJed direccly to produ,~tion expeose .CCOlint. ... 11 &mIO,uu:a
d.."ed co fud .rock ICCOUJIt'.

LINE ITEN QUANTITIES DOLLAR ANOUNTl.
NO'. la) (lll' (e)

1 COKE AND COKE BREEZE
2' A" t!and FinlofYul .................................................... _ ..............................
3 P«>duced (Cr. Produaion Expen.se) ••••••_ ......................................................... , ••• aL<I, Srock Ezpe-n.e ............................................................................................ _. N

" Adju.toIeou-Debit$ ................................................................................... _.
~~ Adj"lementl-C,ediu ........................................................................................, Nee Coke and B,ee~e Prod"ced .................. _ ....................................................... j8 Coke Purchased ............................................................................................
9 Coh Breeze Purchased ......-....................................................................... _ .......

10 TonI 10 Account Fot .......~..............................................................................~...,I I
11 Colc:e Sold .............................................................................................. _ ••••••••
12 Coke Breeze Sold ...............................................................................................
13 Coke U.ed in Gaa PlOCIuccioD ..................................................................................
14 Coke Breeze Uled ill Gat: Ptoductioo .................................................................
15 OIMr Coke Uscd by Camp.of ................ _ ............................ _ ...._ ....................•.
16 Oche' Cake Breeze· tiled by COIDpan.y ............................................... .,•••••••••••••.•••••
17 Tor.l Dhpo.ed Of ..................................................................................... j

118 On. H • .od EQd of Ycar ................................................................................................

20
21
22
23
24

26 .r.:r.G.l\T. •\olA'l;~~ .G.;\S • .TM RESIDUAL GALLONS 1$27 On HaDd Fuse of Year ......................................................................................... _ •••• 318 102 9 543
28 P,oduced (Cr. Production Ezpeule) ........................................................................

: 29 S(.O<;!C Expe"sc .... 01 •••••••••• _._ ......................................... 01 .......................................

30 Adjustolenu- nebil ••••••••••.•••••••••••••••••••.••••••••••••••••••••••••••.•••••••.••••••••••••••••••••••
31 Adjustments-Credin .........................................................................................
32 Toral to Account For ...................................................................................... :n~1U2 9 543
33 Sold .................... -.......................................................................................... I

34 U.ed io Gas Production .C.he.rg.e.Q... t.Q••Q.th~;;••P.xj:)s:I~J;J;;l,QlJ ••AJ;hmmkl'i ......... 95 735 2 872
3~ Total Disposed Of .......................................................................... "............... I 95 735 L 2 872-

, 36 0" Hind End of yeu ..................................................................................... /
222 367 $ 6 671

38 ... .~~~A~:..~i:i RESIDUAL ~.. . .. 100 345 -39 OnH ... d First of Year ...... ;......................................................................... "........
.{Q P,oduced (Cr • ProducrioD EZpCAK) .................................................................... 31 444 LJ.(1 Scod: ExpeDsc ....................... "" ............................................................................
,(2 Adju ItmenCi-De bi~• ......................................................................................... I

043 Adju3tmeN I-C:edit. ,................................ "......................................................
0404 Total to Accounr For 131 789 4 2691
o4~ ~fil

Tr ansf erred··t~··T~~·······ot.............................................................
85 375 it 269.......... + ................ + ..... ~ ......................... , ......................................... _ •••••••••••

046 U.eef it! Ga. ProductioD .................................................................................
047 Toe.1 Disposed Ot ..................................................................................... 85 375 4 269
.cs a" H ... d EDn 0(· yc:u ........................................................................................... 46 414 1$ I-- -_. ,
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RESIDUAL STOCK ACCOUNTS (Continued)-" -I
LINE
NP.

1
·2

I
3

I ~
5
6
7
8
9

10
11
12
13
1~
15
16

18
19
:ro
2i-
22
23
2<4
25
26
27
:zg

29

31
32
33
3<4
35
36
37
38
39
.co

<42
"3
«
'"46
~7
<48
"9
50
51
52

ITEM
Ca)

... III -.. T.Af1. • RESIDUAL

OD Hand Fir.c: of Ye8r i-I---.;..:-.....;,....;..-1-:...--~:........;..:..:.---1

QUANTITIES
. (bl

GALLONS
275 098
284 215
85 375

Produeed (Cr. Prodlletioa EspeIlJle) _.

~~ .•:[E?~~f~~!".~~ ~.!".?}!';.•!~.~..~~lf.!;~.~.?C}.••••••..........................
Adjusaaenl.-Debics ,...40 •..................................

Adjll.tmenu-CrediIS .

DOLLAR AMOUNTS
(e)

13 755
:n 405

4 269

"b.L.. " IHl: /.0 l.?0

46 724 19 531
74 269 3 713

5 572 279

126 565 I 23 523
518 123 $ 25 906

I
I
I
I

GALLONS
54 246 $ 2 713

Tar .5o-1d ; ...............••.•••••• _ ~.
Tar U3ed in. Ga3 P IOdlledon _ ..
Used in Gas Production Charged to Other Production

Accounts

Toe" D'3po3ed Of : •• •• I---=;=.:::.-==-+----=~...:::.=:.---1
On Haad Ead of Y ~lLr ~t
. -TAR . I
Oa H d Fine of Yea. _ ·.····.·······1-------+---------1
Produced (Cr. Production lisp.n3e) _ •••; .
Scock Exp~a.se "." .

.Yjustm.enc,-Debi-cs _ .
Adju.tlIlcnC3-Crcdic.· _ .

1

VRU' OiL........................• RESIDUAL
On Hand Fir:sr of Year "..........................................•• ·· ..························!---.....:..:......;.:....;..:...--+...:..--..:;;.....;..::,;;...-·i
Produeed (CI. Produedon Eqea.el ..
Steck :E.:pea,e ..

n('1it'l:~~ "' .

Ad;us~~a ~3-De~ic. •.. 'ro"fil1"" 'fo" ·A·C'r.:6·u:il·i:... ·Fo r" t---~;--;:"7'-:--f----=--=:-:---1
~,,~ ••·• ·.. ··•·..··l-----:.~~~+~~..;;;...~=--l54 246 2 713...

- .
4 356 218
4 356 218

49 890 2 495
I

I

I
.. 1 I
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Sold .: ••.. :·······Cnar·g·e"d .. ·i:.'o···O·i:."f,:er·'Product ion" Ac ;:"c;ufi't5" ..
Us«d.l%l Gas Producl:lon. ................................................................• ,,·.······.··· .• ·•.·· •• ·.··l----7-=~;....-+-..;.==--;~=--·1

Toul Dupascd Of " !----=...:::=::--+----......:= -.j
00 Hand End of Yea, ~ .

............................. R.ESIDUAL
00 Hand Firse of Ye., ~.. - • 1
P.roduc:ed.(Cc. Production E%peas~) .

Stock E.xpea se ,.~ , ••• , ••••••••••••

Ad;uscmencs-Oebic3 .

Adjll3Ulleau-c..ediu ~ •••••••••••.. ···:·····If--------+--------i
TOld ro AecoUDI For _ I- + ~

Sold _ .
U3ed La Gu Production f-.--------11---------1

Tocal mopo.ed Of 1

On Hand End of Year .
. . -- - - --

540
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APPENDIXD

HAZARDOUS AIR POLLUTION

HARRISON GAS PLANT
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APPENDIXD

HAZARDOUS Am. POLLUTANTS
HARRISON GAS PLANT

The steam produced at the Harrison Gas Plant was generated by conventional boilers fired by either
coal or oil.

Plant specific data for Hazardous Air Pollutants (HAPs) are not available. To provide an estimate of
the potential HAPs generated at the Plant, the fonowing coal- and oil-fired boiler emission factors
analyses are provided from the EPRI PISCES Database (ref 1).

Fuel Fired Boilers

Tables 1-1 through 1-4 list emission factors for hazardous air pollutants for coal-, and oil- fired
stearn-electric power plants that were prepared for the Electric Power Research Institute "EPRI" by
Radian Corporation.

The emission factors for coal-fired units are divided into three groups:

1. particulate-phase emissions (Table 1-1),
2. vapor-phase inorganics such as Hydrochloric Acid (HCI), and Hydrofluoric Acid (HF) mercury,

and, in some cases, selenium (Table 1-2),
3. organic substances (Table 1-3)

Uncontrolled oil-fired boiler emission factors are presented in Table 1-4 for particulate-phase
emissions, vapor-phase inorganics, and organic substances. A limited data set was developed for oil-
fired boilers with normally operating electrostatic precipitators (ESPs). Based on this data, EPRI
recommends 60% of the values in Table ]·4 for the metals Arsenic (As), Beryllium (Be), Cadmium
(Cd), Chromium (Cr), Cobalt (Co), Lead (Pb), Manganese (Mo), and Nickel (Ni) for oil-fired boilers
with ESPs. For organic substances and volatile elements Mercury (Bg), Selenium (Se), Hydrochloric
Acid (HCI), and Hydrofluoric Acid (HF), the values in Table 1-4 are appropriate for oil-fired boilers
with or without an ESP.

The HAPs emission factors were derived from recent test data produced by EPRI and the U.S .
. Department of Energy "DOE" that focused on HAPs. The emissions estimating methodology was

presented in reference 1, by Radian with the following caveats:

Actual measurements of HAPs emissions can vary from estimated levels by several orders of
magnitude. This variability is primarily external to sampling and analytical variability (i.e., it is
caused by site-specific differences in plant design and operation and in daily process variability).
Emission estimates developed from such data distributions may differ significantly from measured
values.

Appendb: D Page 1
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As more data become available and are used in the regressions and averages, the predicted factors
may change.

• Much of the data fit log-normal distributions. The resulting correlations and geometric mean
values provide an appropriate median emission factor for a single unit.

Site-specific factors at any given plant may be so different from the sample population used to
produce these equations that the predictive value may be compromised. For example, co-firing
waste tires with oil was not examined at any test site. The oil emission factors would not be good
estimators for emissions from such a plant.

It should also be noted that the field data used to develop emission factors for coal-fired boilers were
obtained from wall-fired, tangential- fired, and cyclone boilers/furnaces equipped with particulate
andlor flue gas desulfurization (FGD) systems. The low pressure boilers at the Plant utilized a
different boiler type than the FCEM test units and were not equipped with air pollution control
systems.

References

1. Field Chemical Emissions Monitoring Project: Guidelines for Estimating Trace Substance
Emissions from Fossil Fuel Steam Electric Plants, EPRI - DCN 95-213-152-64, August 1995
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TabJe 1-1 IUI

EPRI - Coal Fired Boiler Emission Factors and Correlation Results
for Particulate-Phase EmissioDs (Jb/triJIioD Btu)

I Analyte Predicted Emissions r N Root t- x ... 55.....
MSE Value

Antimony (0.92) x 0.63 0.65 8 0.37 2.45 -0.30 3.8

Arsenic (3.1) x 0.85 0.72 34 0.44 2.04 -0.006 27
.-

I
-_. _ .. ...

J '0.-83T·
-, .. -

] [::~O:26Beryllium (1.2) x 1.1 17 0.29 2.13 4.8

Cadmium (3.3) x 0.5 0.78 9 0.24 2.37 -0.55 7.8

I Chromium I (3.7) x 0.58 L~57.1 38 ... ~.40 __1 2..03 ..~m

0.31 23

~ Cobalt I fOS7l
-_. -_ ..

1 0.42 1 I(1.7) X 0.69 20 2.10 0.016 8.3

Lead (3.4) x 0.80 0.62 33 0.48 2.04 0.061 18

" Manganese I (3.8) x 0.60 ~I 37 l 0.39 L 2.03 1 0.70 18

II Nickel I (4.4) x 0.48 ~I 25 ] 0,49 2.07 0.28 25

Ref; Fidd 01emicaI Emissions Monitorine Projfoct: Guidennes for Esdmatinr Trace Substance EmIsoIOIl8 from FOIlsUFIJd Steam
Electric Plant», EPRI . DCN 95-213-152~4, Aupot 1995

x
r:
N
Root MSE
t
xlne
SSjop:

== Coal ppmfash fraction" Particulate Emission (1b/mlllionBtu)
== Correlation coefficient for the regulation
== Nwnber of data points included in the regression
== Square root of the mean squared error (MSE) of the regression
== Two-tail t value (4.~J for N-2 degrees of freedom
= Mean of the log of the x terms
= Swn of Squared Deviations of the log of the x terms

EXAMPLE CALCULATION

Coal arsenic concentration
Ash Fraction
Particulate emission

== 20 ppm
= 10%
== 0.06 lb/mmion Btu

Mean emission E= 3.1(x)··1$
E= 3.1 (20 x 0.06/0.1)°·1$
E= 25.6 lb/trillion Dtu

The 95% Upper Confidence Interval = E'" 10A{t'" RMSE'" Square Root {IJN+(log x· x ...·r2)/Ss....}}
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Table 1-2 "'*

EPRI - Recommended Emission Factor
as Percent of Coal Input

Bituminous Coals

Emission Control Number or Average 95% Confidence Recommended
Device Sites Reduction Interval Emission Factor

as Percent of Coal
Input

II
Mercwy

~~
26% =':14% 70%

Mercury None ._. ._. ... 100% I
I
!

Selenium None 15 45% ± 13% 55%

Hydrochloric Acid None 15 -1% ± 13% 100%

Hydrofluoric Acid None 12 11% ± 1'1'10 90%
_ .. -- . ---_._--

Ref; Field Chemklll Emissions Monltorinl Project: GoldeOnes for EJtlmatlnc TJ'IIce SullsWlce Emhslons from FOlsUFud SUam
E1ectncPlants, EPRl - DCN 95-213-152-64, AUC'UI J995
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Table 1-3 u

EPRI - Coal-Fired Boiler
Organic Substance Emission Facton (Ib/triliioDBtu)

~

... _ .. --

Sites Sites Log-Normal
Chemical SubstaDce Telted Detected Size DQ*

Mean LeI UCI
l-ehJoronaphthalenc 9 0 0 E <0.18 <7.8

I-Naphthyl amine 8 I 1 0 0.011

I
-_.

1.I·Dichloroethane 12 1 12 0 0.89 0.40 2.0

1,l·Dichloroethane 12 0 0 E <0," <12

I 1,1,2- Trichloroethane 1 12
.,

0 J 0 rEI I <0.4 I <12

I 1.1,2,2- Tetrachloroethane 12 0 0 E <0.4 <10

I 1.2-DibtODJ<Jrnethane 2 I 2 D 2.6 0.0 l.3e+ll.6

Ill.~~Dicl1lorobenzene I 1
..

J f"E1 I III 0 0 <0.2 <3.S

II 1,2.Dichloroethane ] 9 1 0 I 0 rEI I <0.4 I <S.2

I 1,2 ·Dichloropropane 12 0 0 E <0,4 <6

II 1,2.Diphcnylhydrazine 8 0 0 E <2.4 <33

I
1.2,4- Trichlorobenzme 9 I 9 D 1.5 0.3 8.6

1.2 .... 5-Tetrwuorobenune 8 0 0 E <O.IS <5

II 1.3-Dichlorobenzene I 11 I J 11 101 1.0 I 0.2" I 4.4

II 1... ·Dichlorobenzene ] II J1 I 11 101 1.1 I 0.25 I 4.8

~ - 2-BulanOlle II 2 11 D 3.1 1.8 5.4

~ 2-Chloronaphthalene J 8 2 2 C O.OOOS 0.0 0.017

I2-Chlorophenol J 6 J 0 I 0 E I I <0.2 I <S

I
.. __ . - -

2-HexanoDC 10 3 10 C 3.2 1.8 S.7

II 2-Methylnapb1halene J 19 ] 8 I 11 A [ 0.036 I 0.017 I 0.077_.
2·Methylphenol 8 0 0 E <Ul <7.8

2.Naphthylamine 7 0 0 E <0.S4 <5

2·Nitroaniline 7 0 0 E <0.15 <24

2-Nitrophcnol 7 0 0 E <2.4 <:7.8

2·Picoline t£E 0 E <0.3 <7.8

2.3 .... 6. T etrachIorophcnol 0 E <0.1 .. <16

2,3.7.8·TCDD equivalents I 10 LIO ..- I 10 A I 0.000002 I 4.40e'()7
I 0.000012

2.4·Dichlorophenol 9 0 0 E <0.14 <7.8

I2.4-Dimelhylphenol I 9 J 0 0 E <0.35 <:7.8

2.4· Dinitrophenol I 9 0 C 0 E I I <1.8 I <39

2,4-Dinitrotoluene I 13 4 10 C 0.20 0.038 0,94
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Table I -3 (Continued)

EPRI - Coal-Fired Boiler
Organic Substance Emission Factors (lb/trillion Btu)

Sites Site. Sample UlS!-Norma.
Chemical SubstaDce Tested Deteded

!
Size DQ·

Mean LeI vel
2,4.5- Trichlorophc:nol 9 0 0 F. <0.12 7.8

2.4.6·Trichlorophenol 9 0 0 E <0.12 <7.8

2,5- Dimethylbcnz.aldehyde 2 2 2 C 14 9.1 23
,,

2,6-Dichlorophenol 9 0 0 E <0.19 <7.8

I 2,6- DinilJotolucne I 13 I 2 I 8 ~ 0.11 O.OO9j I 1.3

I 3.Chloropt"opylcne [ 2 I 2 I 2 ~ 9.1 ,., I I'
3-Methyloholan1hrcne 10 0 0 E <0.005 <7.8

I 3-NilJoeniline I 9 1____ 0 r==o [ E 1 <0.14 ~9

3,3·Dichlorobenzidine 9 0 0 E <0.13 <16

3.4-Methylphenol 2 2 2 C 0.71 0.21 2.4

4-Aminobiphenyl 10 0 0 E <0.27 <7.8

4-Bromophenyl phenyl ether I 9 I 0 I 0 "r E <0.14 I <7.8

4-Chloro-3-methylphenol I 9 I 0 I 0 ["'E <0.19 I <7.8

4-Chlo<opheny] phenyl ethel' 9 0 0 E <0.14 <7.8

4-Ethyl toluene 2 2 2 rc- 2.8 0.0001 I 1.3.+0'

4-Methyl-2-penWlone 7 2 6 D 2.3 I.l 4.7

4-Methylphenol 9 2 6 D 1.3 1.1 1.,

4-Nitroaniline 9 0 0 E <3.5 <39

4- N itrophmol 9 0 0 E <0.23 <39

ji.6.DinilJo-o-cresOI I 9 I 0 I 0 I"El I <0.2 1 <39

5-Me:thylchrysene 3 1 3 D 0.0006 0.0001 0.00'4

I 7H-Dibcnzo(c,g)carbazol. ) 0 0 IE <0.001 1 <0.016

EDimethYlbcnzo(a)anthracene I 10 _.1. 0 I 0 I"El I <0.00' 1 <19~_._... _ ... _--- -

Acenaphthenc: 24 11 l' A 0.024 0.011 0.050

Acenaphthylenc: 24 12 13 A 0.0078 0.0044 0.014

I Aceuldehyde 19 11 I 19 ~ 3.2 1.1 I 8.9

I
._.

J --I
...

T
.._--

~ [Acetone 11 3 11 1.1 0.37 3.2

Acetophenone 1 IS 1 8 L 14 1--;--1 1.2 0.74 I 1.9

Acrolein 12 5 12 B 1.9 0.51 7.2

Aniline 9 0 0 E <0.24 <7.8

Anthracene 24 II I' A 0.013 0.0054 0.030
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Table I ·3 (Continued)

EPRI- Coal·Fired Boiler
Organic Substance Emission Factors (Ib/trillion Btu)

Sites Sites Sample r:-I Lo~-Normal
Chemical Subttance Tested Detected Size 1Mean LeI VCI

~ Bcnzaldehyde f7 I 2 I 7 [[>1 4.2 1 0.113 21

Benzene 25 23 25 A 3.9 19 8.0

Benzidine 10 0 0 E <2.4 <7.8

II Benzoic acid I II 1 5 I II rs-l 22 1 9.5 53

I Benzo( a)anthracene 27 II IS A 0.0075 0.0032 0.017

~ Benzo( a)p)TeDC I 27 1 7 I 13 rs-l 0.0019 1 0.0008 0.0045

~ Benzo( a)pyrenc: equivalents I II I 11 I 11 ~1 0.0048 1 0.0019 0.012

Benzo(bjkk )fluorontbene 26 10 14 1A 0.0096 0.0040 0.023

Benzo(e)pyrene I 7 I 4 R=CCI 0.0036 1 0.0013 0.010
-

Benzo(g,h,i)perylene r 26 1 6 12 rs-l 0.0015 1 0.0007 0.0031

BeazyI alcohol 9 2 9 D 2.0 1.4 29

Benzylchloride 6 4 6 C 0.28 0.0042 19

Biphenyl 9 6 9 B 0.16 0.022 1.2

bis(2 -ChIoroethoxy)meth.ane 8 0 0 E <0.17 <7.8

bis(2 -ChIoroethyl)elher 9 0 0 E <0.18 <7.8

bis(2 -ChIoroisopropyl)elher 10 0 0 E <0.22 <7.&

bis(2·EtbylhexyJ)phthalate I 11 I 7 11 ~l 3.6 2.0 6.2

Bromodichlorometlwle 10 0 0 E <0.49 <6

jIO" 1 I
- .,--_ ...

~l 'jBromoform 0 0 <0.42 <10

Bromomelhllfle 13 4 13 C 0.89 0.38 2.1

ButylbenzylphthaJate 9 2 2 C 0.30 0.24 0.3&

Carbon disulfide 14 7 13 B 1.1 0.40 2.9

Carbon tetradI.Ioride 14 0 0 E <0.42 <6

ChI0r0benzene t±t±~ D 0.16

ChI0r0ethmw: 13 I II D 0 ..53 0.26 1.1

ChIorofonn I 12 J I LII r D 1 0 ..55 0.26 1.2

Chloromethane [ 10 3 10 C 1.1 0.23 5.1

Chr)=le I 26 ] 9 12 El O.OOSS 1 0.0028 0.011

cis-1.2.Dichloroelhene I 6 J 0 I 0 E <0.42 <3.1

cis-1.3· Dichloropropcne I 14 J 1 ~ J D 1 0.72 0.37 1.4

II Crotonaldehyde I 4 0 0 E <0.1 <7.1
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Table I -3 (Continued)

EPRI - Coal·Fired Boiler
Organic Substance Emission Facton (lb/trillion Btu)

Chemical Sub.taDce

II DibenzClfuran

rDibenzo(a,e) pyrcnc

Sltell
Tested

Site.
Detected

Sample
Size

14

Lei

Lot-Normal

14

VCI
1.6

o

I Dibcnzo(a,h)acridine

Dibenzo( a,h)anthracene

3 o
..

o

3 o
3

I:::::::
26

3

o
12

E

0.21

<0.003

<0.002

0.0024

<7.8

D 0.0010

Dibenzo( aj)acridine

3 o
9 o o

<0.001 <0.004

'r-El <0.2

12

9 28

DibromocWoromcthane

Dibutylphlhalatc

o o
2

<0.42 <6

E <0.4$

0.11 I 0.000~

Dichlorobromomethanc 2 o o

0.20

<0.42

Dichloromethane 2 o o E <1.6 <2

DiClhylphlhalatc 2.010 2 2 c 0.020

Dimethylphcnethylaminc 9 o o E <2.4 <40
Dimethylphthalate 9 2 D 0.090 0.0 I.Oe+{)3

Di.n.butylphthalate o o E <1.9 <3

<7.8Di.n.octylphthalate

Diphenylamine

<7.8Ethyl methancsulfonatc <0.17

Lji-s--I-------11
I 0.OS9

I 0.049

9

9

o
o
o

o
o
o E

Ethylbcnzenc

9

16 16

2213F1uoranthcne

Fluorene

24

24 II 23

<0.21

<0.13 <7.8

0.39

0.40

4.8Formaldehyde 26 10 26 B 2.6 1.4

<7.8Hexachlorobcnzcne

II HexachlorooutaclicncI Hexachlorocyclopentadicne

14

H

13

o
oo

o

oHexachloroethane 13

o o

<0.001

<0.001

<0.001 <7.8

<7.8<0.001

<7.8

I~~ 2

o
2 D S.7 0.0036 9.2C+{))

2~ 7 12 B 0.0017 0.0008 0.0039

2

10

Methyl chloroform

2

10

C 2.0

D 1.2

0.0

0.32

2.3e+09

4.3

) 7 C 0.61 0.24
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Table I ·3 (Continued)

EPRI· Coal·Fired Boiler
Organic Substance Emission Facton (Ib/trillion Btu)

Sites Sites Sample Lo2-NormaJ
Cbemical Substance Tested Detected Size DQ*

MeaD LeI UCI
Methyl me1haayllk 2 1 I D 1.1

~ethYI methanesulfonate
:1

9 I 0 l 0 FR <1.2 <17

7 4 7 3.6 0.63 21Methylene chloride

II mI~Tolualdehyde

"'

2 t 2 1 2 rcl 3.2 0.0012 84e+03ImI~Xylene ] 13 8 1 13 /AI 082 0.28 2.4

II NaPhthalene "I 23 I 12 1 20 1"Al 0.62 0.36 1.1

II n.BlIt)nldehyde 1 2 I I 1 2 I~ 8.3 0.0001 5.ge+OS._- -

I~~. 1 2 I 2 I 2 rcl 0.49 0.0 1.7e+06 I

Nitrobenzene 9 0 0 E <0.19 <7.8

N.Nitrosodibutylaminc 6 0 0 E <2.4 <7.8

N.Nitrosodimelhylamine 10 0 0 E <0.34 <7.8

N -Nilroso-di-n-butyJamine 3 0 0 E <0.32 <S

N-Nitrosodiphenyillmitle 9 0 0 E <0.14 <7.8

N· N itr05odipropylamine 9 0 0 E <0.21 <7.8

N·N itr050piperidine 9 0 0 E <0.24 <7.8

0-Tolualdehyde 2 I 2 D 2.9 0.0 6.0e~06

o-Xylene j 12 I 3 12 C 0.44 0.25 0.78

~h1oroaniline 9 0 L 0 E <0.18 <7.8_ ....

~Dime1hylaminoazobenzenc 1 9 I 0 0 E <0.17 <7.8 I

Pentac:hlorobenzcne j 9 I 0 0 E <0.12 <7.8 I,

~ Pentachloronitrobenzene 9 0 I 0 E <0.54 <7.8

II
Pentachlorophenol 13 0 0 E <0.001 <39

Perylene 2 1 2 D 0.0035 0.0 7.2e+15

II ~~in
9 0 0 E <0.014 <7.8

24 13 24 A 0.42 0.19 0.91~henanthrene

II ::de

13 7 13 B 3.3 I.S 7.1

9 0 a E <0.17 <7.8

II :::ldehyde 2 1 3 D 2.3 0.0 J.le+06

6 4 6 C 1.8 0.11 30

II~ 24 10 21 B 0.066 1 0.022 0.19

II ~dine 9 0 0 E <0.28 <7.8
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Table I -3 (Continued)

EPRI - Coal-Fired Boiler
Organic Substance Emission Factors (Ib/trillion Btu)

Site.
Te.ted

I 2 I 2 I 2 C 7.6 0.049 1.2e+03

~-=--=--=--=--=--=--=--=--=--=--=--=--=--=--=--=-:t-Ir- -_ -_13_=_= 1 3 In DO ,ill 0.
311 0.14 II 0.69 !I 12 I I I 12 ~ 0.73 I 0.30 II 1.8 I

•• Ref; Field Chemical Emissions Monitorint: Project: Guidelines for Estirnatine Trace Substan« Ernlsslons from FonU Fuel Steam EJeetricPIants,
EPRI - DeN 9.5-213-152-64. AUlUSt 1995

·Dab qUlllity:

A· Five or more detected values, no more than 5O.A.nondetecb in lltatbtics.
B - Four or more detectecl "alues, DOmore than 67% Dondele<:ts in .tatbtlcs.
C - Two or more detected vIIIun, no more than 75% nondetects in statUtics.
D - One or more detected vlllues, no Umlt on nondeteeta In datUtics.
E • Substance has not been detectecl.

LCl - Lower ConJIdence lntervlll
VCI - Upper ConJldenu Interval

Appendix D
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Table 1·4 **
EPRI - Uncontrolled Oil-Fired Boiler

Emission Factors (Ib/trillion Btu)

11'4&;~
0.05

Chemical Substance Mean
5.1

I
I Arsenic

Beryllium

VCI
II

0,460.15

A

A

1.2

2370

0.42

1870

I Cadmium 13 3.1

1 Chromium

Cobllt

12

12

13

12 3000

8.7

76
5.2

32

110

8.0

14

0.48

710

2.1

1.1

I Chloride (as HCI) 12

I. F1U.O.ride as. (H. F)
uad

Manganese

Mercury

Nickel

Selenium

1-ehloronaphthalene

I-Napbthylamine

1,l-Dichlorerhane

1,l-eichloroethene

3,1

14

48 270

173.7

8.3

0.23

23

1.0

470

0.81

1080

5.6

<5.9

<0.49

<0.49

<5.9 <6.5

<6.5

< 1.9

<1.9

1,1,1- Trichloroethane 2 1602 2 C 0.0074

I, I .2-Trichloroethane 2

2

21,2-Dibromomelhane

2 <6.5

1,2-Dichlorethane 2

1,2-Dichlorobenzene 2

<1.91,2-Dichloroetbane 2

<5.91,2-Dichloropropane

1,2-Diphenylhydrazine

2

2

1,2,4- Tricblorobenzene

o
o
o
o
o

o
o
o

E

E

E

<0.48

<0,48

<1.7

<0.49

<0.49

<2.9

o
o
o

E

E

o

E

E

E

E

<1.2

<0,49

<0,49 I

<0.49 I

<5.9

<5.9

<2.1

<6,5

<6.5

1.2,4.5- TelraChlorobenzene

1.3-Butadiene

2

2

1.3-Dichlorobenzene 2

21.4-DichJorobenzene

o
o
o
o

() E

E

<5.9

<0.14

<6.5

o E

E

<0.49

<0.49

<6.5

<6.5

2-Butanone 2 <19o
I

. I

o E <4.9

2-CbJoronaphthalene

2-Chlorophenol

2

2

o
o

o E

E

<5.9

<5.9

<6.5

<6.5

2-Hexanone 4 <19o

Appendix D
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Table 1-4 (Continued)

EPRI ~Uncontrolled Oil-Fired Boiler
Emission Factors (lb/trillion Btu)

Chemical Substance
2-Methylnapblbalene

Mean
0.029

r-NO

"'"
LCII 0.018

VCI
0.047

2-Melby Iphenol

2-Naphdlylamine

<6.S

<6.S

<5.9

<5.9

J!-Nitroani1ine

1
2.NilrOPhenOI

. l·Picolille

2,3,4,6- Tetrachloropbenol

2,3,7,8-TCDD equivalents

2,4-Dichloropbenol

2

2,4-DimethylphellOJ

2

2

22,4·Dinitrophenol

2 o
o
o

2

2 o
o

o
4 3

o

o E

<6.5

o

<30

<5.9

<5.9

<12

<32

<6.5

<13

3

o

0.000008 0.000001

<5.9

<5.9

<30

0.00012

<6.5

<6.5

<32

~ 2.4-Dinitrotoluc:ne 2 <6.5

2,4,5- Trichloropbenol 2

<6.S2,4,6- Trich!oropbenol 2

<6.S2,6-Dichlol'llpbenol 2

2,6-DinilTOIoluene

3-Mcthylcholanthrenc

3-Nitroaniline

3,3-Dichlorobenzidine

o
o
o o E

r-;-l I <5.9

<5.9

<5,9

<5,9

<32

<13

E

<6.S

o
o
o
o
o

Appendix D

o
o
o E

o
o

<6.S

<330

II 4.A~biphenYI 2 <6.So E <.5.9

2

2

2

1·-
I

o
o
o

<.5.9

<5.9

<5.9

<6.S

<6.S

<6.5

4-Methylphenol

4·NilrOanilille

4·NilTopbcnol

2

2

4,6-Dinitro-o.crcsol 2

6-NilTobenzo(a)pyrene 2

<167, I2-Dimelhylbenzo(a)anmraecene

Acenaphthene

II

18

Acenaphthylene

AcelaJdehydeI Acetone

o E

<30

<30

'1 <0.01 I

<5.9

<30

<4.9

<6.5

<32

<32

E <32

<5.9

0.029

270

<19

Acetophenone <6.5

o
o E

16 C 0.012

0.0020

6.6

849900541
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Table 1-4 (Continued)

EPRI - Uncontrolled Oil-Fired Boiler
Emission Factors (lb/trillion Btu)

Lo2-Normal

Sites Sites Sample
IChemical Substance Tested Detected Size DQ. Mean LCI VCI

I Acrolein 2 0 0 I E <10 I <12

I Aniline 2 0 0 E <5.9 <6.S

I Anthncene 18 2 14 D 0.0044 0,0030 00066

IBenzaldehyde 2 I 0 0 E <16 <20

I Benzene 18 I 11 16 A UO 0.80 I 1.5~I Benzoic acid 2 I 2 2 C 73 2.1 2500

I Benzo(a)anthracenc 18 I 3 15 C 0.0094 0.0047 0,019

~Benzo(a)pyrcnc 18 I 0 0 E <0.004 <6.5

~Benzo(a)pyrcne equivalents 18 I 4 4 B 0.012 0.0005 0.026

Benzo{bj&k)fluonnthene 17 2 14 0 0,0056 0.0037 0.0086

Benzo(g ,b.i)pcrylenc 18 2 15 D 0,0068 0.0044 <0.010

~Benzyl alcohol I 2 1 0 I 0 E <5,9 <6.5

bis(2-Chloroemolly)lDCthane 2 .1 0 1 0._ E <5.9 <6.5

bis(2-Cbloroemyl)ether FFR= E <5.9 <6.5

bis(2 -Cbloroisopropyl )cther E <5.9 <6.5

I b is(2)-Ethylbexyl)phthalale 2 0 0 E <5.9 <6.5

Bromodechloromelhanc 2 0 0 E <0.49 < 1.9

I
Bromofonn 2 0 0 E <0,48 <0.49

Bromomclhanc 2 0 0 E <0,49 < 1.9

I
Bucylbenzylphthalale 2 0 0 E <5.9 <6.5

Carbon disulfide 2 0 0 E <0.49 < 1.9

II Carbon tetrachloride 1 4 1 0 1 0 E <0.48 < 1.9

lChlorobenzene 1 4 l 0 1 0 fEl 1 <0,34 <0.69

I Chlo~tbanc 2 0 0 E <0,48 < 1.9

I Chloroform 4 0 0 E <0.48 < 1.9

~ Chloromethane 1 2 L 0 ] 0 1+1 RifT < 1.9

II Chryscne . .\ 18 1 3 1 16 0,0098 0.0190.0051 1
I cis-l,Z-Dischloroelbene 2 0 0 E <0.49 < 1.9

I
Dibenzofuran 2 0 0 E <5.9 <6.5

Dibenzo(a,h)anlhncenc 18 1 12 0 0.0046 0.0031 0.0069

Dibenzo(aj)acridinc EE 0 EE E <5.9 <6.5

Dibromochloromethane 0 E <0.48 <0.49

Dibutylphthalatc 2 0 0 E <5.9 <6.5

Dichloromelhane 2 2 2 C 33 9.7 lIO

Appendi1 D 849900542
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Table 1-4 (Continued)

EPRI ~Uncontrolled Oil~YJredBoiler
Emission Factors (lb/triUion Btu)

Chemical Substance
Diethy Iphtha1ate

Dimethy Ipbenethy lamine

<6.5

<6.5

0.29

18

II

1.2

0.83

0.35

<5.9

<5.9

<5.9

<5.9

0.19

0.0064

0.0068

7.4

0.0046

<5.9

< 1.2

0.051

<5.9

0.73

0.30

<5.9

<5.9

<0.04

<0.03

<5.9

<0.4

Dimethylpbthalate

Di-n-ocl)'lphlhalate

Diphenylamine

Ethyl methane sulfonate

o
o
o
o

Ethylbenzene

Fluoranthene

lndeno (1,2.3,-c.d) pyrene

bophorone

Methyl bromide

Methyl chloroform

Methyl melhanesulfonale

4

18
18
18
18
2

2

2

2

o E

0.45

0.030

0.022

43

E

0.010

<6.5

2 c

o

2500

<6.5

< 1.7

m1p-Xylene 2.1

N-Nirrosodibul)'lamine

N ·Nirrosodiethylamine

N-Nitrosodimedly lamine

2 2

Nitrobenzene

18
2

2.3

4

2

4

<6.S

<6.5

<0.05

<6.S

N -N irrosodipbeny lamine 2 o o <6.S

N·NirrosodipropylamineIN-NilrOsomorpboline

N-Nirrosopiperidine

N·Nirro50pyrrolidine

4

2

4

2

o o E

<0.4

o o E

<0.04

<0.04

4 D 0.84o-Xylene 4 2 0.15

<6.5p-Cbloroani1ine 2 o o E <5.9

<6.5p-Dimethylaminoazobenzene 2 o o E <.5.9

2

2

<6.5

Pentachloronitrobenzcne

o
o

<5.9

<5.9 <6.5

Pentachlorophenol 2

2Phenacetin

Phenanthrene 18

o
o
IS

Appendix D
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0.018
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Table 1-4 (Continued)

EPRI - Uncontrolled Oil-Fired Boiler
Emission Factors (lb/triUion Btu)

Chemical Substance
r:-I :::d Sites

Detected
2Phenol 2

Pronamide 2 o
19

o o <5.9Pyridine 2

I <0.49

LI"
I 25

<0.48Styrene 2 o o
TelJllch1oroelhylene 4 o o <0.41

12 6.011Toluene II 11

I E I <0.49tnns-I,2-Dichloroethene 2 o o
2trails· I,2-Dichloropropene

Trichloroethylene 4

4

(} o
Vinyl acetate 2

4Vinyl chloride

•• Ref; Field C1Iemicai EmIssions MonJtor1nC ProJfi"t: Cuidelines for E&timatlnl Tnoce Sulmance EmblloDS from F1)3IU Fuel Steam ElectricPlants.,
EPRI - DeN 95-213-152-64, AUfUlt 1995

-Data quality:

A .. Five or more detected values, no more than 50% noDdetects In rtatlstks.
B .. Four or more detected values, DO more than 67'1>nClDdetectsin statistiai.
C = Two or more detected values, no more than 75% In statistics.
D .. One or more detected values. no limit on nondetects in SUltistiCS.
E .. Substance bas not been detected.

Appendix D 849900544
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, . UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 2

290 BROADWAY
NEW YORK. NY 10007-1866

SEP 1 5 2003

GENERAL NOTICELElTER
CERTIFIED MAIL-RETURN RECEIPT REQUESTED

Lawrence Codey. President
PSE&GCo.
P.O. Box 570
Newark, New Jersey 07101-0570

RE: Diamond Alkali Superfund Site
..._Noti~ of.:PQ~~~ Li~iUtyfor .. _ "_ _ " __

Response Actions in the Lower Passaic River. New Jersey

Dear Mr. Codey:

The United States Environmental Protection Agency ("BPA") is charged with responding to the
release and/or threatened release of hazardous substances, pollutants, and contaminants into the
environment and with enforcement responsibilities under the Comprehensive Environmental
Response, Compensation, and liability Act of 1980. as amended ("'CERCLA"). 42 V.S.C. §9601
etm·

You received a letter from EPA, dated July 1.1997. notifying PSE&G Co. (''PSE&G'') of its
potential liability relating to the Passaic River Study Area, which is part of the Diamond Alkali
Superfund Site ("Site") located in Newark, New Jersey, pursuant to Section 107(a) ofCERCLA,
42 U.S.C. §9607(a). Under CERCLA. potentially responsible parties (''PRPs'') include current
and past owners of a facility. as well as persons who arranged for the disposal or treabnent of
hazardous substances at the Site. or the transport of hazardous substances to the Site.
Accordingly, EPA is seeking your cooperation in an innovative approach to envirownental
remediation and restoration activities for the Lower Passaic River.

EPA has documented the release or threatened release of hazardous substances. pollutants and
contaminants into the six-mile stretch of the river, known as the Passaic River Study Area, which
is part of the Site located. in Newark, New Jersey. Based on the results of previous CERCLA
remedial investigation activities and other environmental studies, including a reconnaissance
study of the Passaic River conducted by the United States Anny Corps of Engineers (CCUSACE''),
EPA has further determined that contaminated sediments and other potential sources of
hazardous substances exist along the entire 17-mile tidal reach of the Lower Passaic River. Thus,
EPA has decided to expand the Study to include the areal extent of contamination to which
hazardous substances from the six-mile stretch were transported; and those sources from which
hazardous substances outside the six-mile stretch have come to be located within the expanded
Study Area.

Internet Address (URJ.l. htlp:J'-.8pB.gov
~bIe ·Prinled wIttI Vao... bIe OIIBaMd Inb CH'I ReqI~ P"-CMlnlmum M% ~~
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In recognition of our complementaIy roles, EP A has fonned a partnership with USACE and the
New Jersey Department ofTransportation-Qffice of Maritime Resources ("OMRj ["'the
governmental partnership'1 to identify and to address water quality improvement, remediation,
and restoration opportunities in the 17·mile Lower Passaic River. This governmental partnership
is consistent with a national Memorandum of Understanding ("MOlY') executed on July 2, 2002
between EPA and USACE. This MOU calls for the two agencies to cooperate, where
appropriate, on environmental remediation and restoration of degraded urban rivers and related
resources. In agreeing to implement the MOU, the EPA and USACE will use their existing
statutory and regulatory authorities in a coordinated manner. These authorities for EPA include
CERCLA, the Clean Water Act, and the Resource Conservation and Recovery Act The
USACE's authority stems from the Water Resources Development Act ("WRDA"). WRDA
allows for the use of some federal funds to pay for a portion of the USACE's approved projects
related to ecosystem restoration.

For.the first pha$e of the !.9Wtlf Pas~aic lljv~ Project tb~govc::pu1leIl~.p8.J1Il~ ~~ P.roeeedirlg.
with an integrated five- to.seven-year study to determ.iIie an appropriate remediation and .
restoration plan for the river. The study will involve investigation of environmental impacts and
pollution sources, as wel1 as evaluation of alternative actions, leading to recommendations of
enviromnentaJ remediation and restoration activities. This study is being conducted by EPA
under the authority of CERCLA and by USACE and. OMR, as local sponsor, under WRDA·
EP A, USACE, and OMR are coordinating with the New Jersey Department of Environmental
Protection and the Federal and State Natural Resource Trustee agencies. EPA, USACE. and
OMR estimate that the study will cost approximately $20 million, with the WRDA and CERCLA
shares being about $10 million each. EPA will be seeking its share of the costs of the study from
PRPs.

Based on infonnation that EPA evaluated during the course of its investigation of the Site, EPA
believes that hazardous substances were being released from the PSE&G facilities located at 155
Raymond Boulevard in Newark. and 4lb Street in Harrison, New Jersey, into the Lower Passaic
River. Hazardous substances, pollutants and contaminants released from the facility into the
river present a risk to the environment and the hUIllaIlS"who may ingest contaminated fish and
shellfish. Therefore, PSE&G may be potentially liable for response costs which the government
may incur relating to the study of the Lower Passaic River. In addition, responsible parties may
be required to pay damages for injury to, destruction of, or loss of natural resources, including the
cost of assessing such damages.

Enclosed is a list of the other PRPs who have received Notice letters. This list represents EPA's
findings on the identities ofPRPs to date. We are continuing efforts to locate additional PRPs
who have released hazardous substances, directly or indirectly, into the Passaic River. Inclusion
on, or exclusion from, the list does not constitute a final determination by EPA concerning the
liability of any party for the release or threat of release of hazardous substances at the Site. Be
advised that notice of your potential liability at the Site is being forwarded to all parties on this
list.

We request that you consider becoming a "cooperating party" for the Lower Passaic River

851870002
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Project As a cooperating party, you, along with many other such parties, will be expected to
fund EPA's share of the study costs. Upon completion of the study, it is expected that CERCLA
and WRDA processes will be used to identify the required remediation and restoration programs.
as well as the assignment of remediation and restoration costs. At this time, the commitments of
the cooperating parties will apply only to the study. For those who choose not to cooperate, EPA
may apply the CERCLA enforcement process, pursuant to Sections 106 (a) and 107(a) of
CERCLA, 42 U.S.C. §9606(a) and §9607(a) and other laws.

Pursuant to CERCLA Section 113(k), ~PA must establish an administrative record that contains
documents that fonn the basis of EPA's decision on the selection of a response action for a site.
The administrative record files, which contain the documents related to the response action
selected for this Site are located at EPA's Region 2 office (290 Broadway, New York) on the 18lh

floor. You may call the Records Center at (212) 637-4308 to make an appointment to view the
administrative record for the Lower Passaic River .Project

_.. ----- --EPAwillbe'hofdinga-meeiing withallPRPs'on OCtobei-29~iOO3at 10:00 ,ij,{"iJl Conference
Room.27A at the Region 2 office. At that meeting, EPA will provide infonnation about the
actions taken to date in the Lower Passaic River. as well as plans for future activities. After the
presentation, PRPs will be given the opportunity to caucus. and EPA will return to answer any
questions that might be generated during the private session. Please be advised that due to
increased security measures, all visitors need to be registered with the security desk in the lobby
in order to gain entry to the office. In order to ensure a smooth arrival, you will need to provide
EPA with a list of attendees no later than October 15, 2003.

EPA recommends that the cooperating parties select a steering conunittee to represent the
group's interest as sOon as possible, since EPA expects a funding commitment for the financing
of the CERCLA share of the $20 million study by mid-November 2003. Ifyou wish to discuss
this further, please contact Ms. Alice Yeh, Remedial Project Manager, at (212) 637-4427 or Ms.
Kedari Reddy, Assistant Regional Counsel, at (212) 637-3106. Please note that all
communications from attorneys should be directed to Ms. Reddy.

Sincerely yours,

George Pavlou, Director
Emergency and Remedial Response Division

Enclosure

cc: Hugh Mahoney. Esq.
PSE&GCo.
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PRPs in Receipt of Notice Letters:

IPRP Legal Counsel I

J. Roger Hid Paul W. Herring, Esq.
!

President and Chainnan of the Board Andrews & Kurth L.L.P.
Occidental Chemical Co. 1717 Main Street, Suite 3700
Occidental Tower Dallas, Texas 75201
5005 LBJ Freeway
Dallas, Texas 75244

Joseph Gabriel Philip Sellinger, Esq.
Vice President of Operations Sills Cummis Zuckerman
360 North Pastoria Environmental Corp. One Riverfront Plaza
1100 Ridgeway Avenue Newark, NJ 07102
Rochester, New York 14652--6280

Robert Ball, President Lawrence Salibra, Esq.
Alean Aluminum Corporation Alcan Aluminum Corporation
100 Erieview Plaza, 29th Floor 6060 Parkland Blvd.
Cleveland, Ohio 44114 Mayfield Rts., OR 44124

Mark Epstein, President Eric Aronson, Esq.
Alden Leeds Inc. Whitman Breed Abbott & Morgan
55 Jacobus Ave. One Gateway Center
Kearny, New Jersey 07032 Newark, NJ 07102

Alan Bendelius, President Fredi L. Pearlmutter, Esq.
Alliance Chemical, Inc. Cooper, Rose & English, LLP
Linden Avenue 480 Morris Avenue
Ridgefield, New Jersey 07657 Summit, New Jersey 07901-1527

- ... -,.

William Gentner, President A. Christian Worrell III, Esq.
The Andrew Jergens Co. Head & Ritchey, LLP
2535 Spring Grove Ave. 1900 Fifth Third Center
Cincinnati, Ohio 45214 511 Walnut Street

Cincinnati. OR 45202

Gary Cappeline, President Stephen Leennakers, Esq.
Ashland Specialty Chemical Co. Ashland Specialty Chemical Co.
5200 Blazer Parkway 5200 Blazer Parkway
Dublin, Ohio 43017 Dublin, OR 43017

Klaus Peter Loebbe. President Nan Bernardo, Esq. and Nancy Lake Martin, Esq.
BASF Corporation BASF Corporation
3000 Continental Drive North 3000 Continental Drive North
Mount Olive, New Jersey 07828 Mount Olive, NJ 07828_._ ... -

851870004
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Joseph Akers, Vice President Gerard Hickel, Esq.
Bayer Corporation Bayer Corporation
100 Bayer Road 100 Bayer Road
Pittsburgh, Pennsylvania 15205-9741 Pittsburgh, PA 15205-9741

Yvan Dupay, President Arthur Schulz, Esq.
Benjamin Moore & Co. Environmental Counsel
51 Chestnut Ridge Road 4910 Massachusetts Ave., N.W. Suite 221
Montvale, New Jersey 07645 Washington, DC 20016

Alberto Celleri, President Jim Giannotti
Chemical Compounds Inc. Chemical Compowuis Inc.
10 Baldwin Court 29-75 Riverside Avenue
Roseland, New Jersey 07086 Newark, NJ 07104

President Brian Kelly. Esq.
Chris-Craft Industries. Inc. Chris-Craft Industries, Inc.
767 Fifth Avenue, 46th Floor 767 Fifth Avenue, 46th Floor
New York, New York 10153 New York, NY 10153

John Guffey, President JaM R. MaY9. Esq.
IColtec Industries, Inc. Coltec Industries. Inc. I

3 Coliseum Centre 430 Park Avenue
2550 West Tyvola Road New York, NY 10022
Charlotte, North Carolina 28217

Roger Marcus. President Russell Hewit, Esq.
Congoleum COIpOration Dughi & Hewit
3705 Quakerbridge Road 340 North Avenue
Mercerville, New Jersey 08619 Cranford, NJ 07016

Martin Benante, Chairman James Maher, Esq.
Curtiss- Wright Corp. Curtiss- Wright Corp. i
4 Becker Farm Road 4 Becker Farm Road
Roseland. New Jersey 01068 Roseland, NJ 07068

Antonio Perez, President Elliot Stem, Esq.
Eastman Kodak Company Eastman Kodak:Company
343 State Street 343 State Street
Rochester, New York 14650 , Rochester, NY 14650

Edgar Woolard, Chairman Bernard J. Reilly, Esq.
E.!. du Pont de Nemours & Co. Corporate Counsel
1007 Market Street E.!. du Pont de Nemours & Co.

i Wilmington, Delaware 19898 1007 Market Street, .

Wilmington, DE 19898

851870005
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David Weisman, CEO Jeffrey Schwartz. Esq.
Elan Chemical Company Sarber Schlesinger Satz & Goldstein
268 Doremus Ave. One Gateway Center
Newark, New Jersey 07105 Newark, NJ 071 02

AI Reisch, President None
EM Sergeant Pulp & Chemical Co. Inc.
6 Chelsea Road
Clifton, New Jersey 07102

Mark Tucker, Esq. Kenneth Mack, Esq.
Essex Chemical Corp. Fox, Rothschild, O'Brien & Frankel
2030WMDC Princeton Pike Corp. Center
Midland, Michigan 48674 997 Lenox Drive, Building 3

LaWrenceville, NJ 08648

Todd Walker, President John Ix, Esq.
Fairmount Chemical Co. Inc. Porzio Bromberg & Newman
117 Blanchard St. 163 Madison Ave.
Newark, New Jersey 07105 Morristown, NJ 07962

Bradley Buechler, President Robert M. Becker, Esq.
Franklin-Burlington Plastics Inc. Kraemer, Bums, Mytelka & Lovell, P.A.
113 Passaic Ave. 675 Morris Ave.
Kearny, New Jersey 07032 Springfield, NJ 07081

Henry Benz, President Anne Conley-Pitchell, Esq.
Hoescht Celanese Chemicals, Inc. Hoescht Celanese Corp.
Route 202-206 Route 202-206
P.O. Box 2500 P.O.Box 2500
Somerville, New Jersey 08876 Somerville, NJ 08876

Francine Rothschild, President None
Kearny Smelting & Refining
936 Harrison Ave #5
Kearny, New Jersey 07032

Henry Schact, CEO Ralph McMurry, Esq.
Lucent Technologies, Inc. Hill, Betts & Nash LLP
600 Mountain Avenue 1 Riverfront Plaza, Suite 327
Murray Hill, New Jersey 07974 Newark, NJ 07102·5401

Richard Meelia, President Patricia Duft, Esq.
Mallinckrodt, Inc. Mallinckrodt, Inc.
675 McDonnell Blvd. 675 McDonnell Blvd.
Hazelwood, Missouri 63042 Hazelwood, MO 63042
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Richard Mahoney, CEO L. WilHam Higley, Esq.
Monsanto Company Monsanto Company
800 N. Lindbergh Blvd. 800 N. Lindbergh Blvd.
St. Louis, Missouri 63167 St. Louis, MO 63167

Joseph Galli, President Peter Schultz, Director
Newell Rubbennaid, Inc. Environmental Affairs
29 E. Stephenson St. Newell Co.
Freeport, Illinois 61032 4000 Auburn 8t

Rockford, IL 61101

Jean-Pierre van Rooy, President Sarah Hurley, Esq.
·Otis Elevator Company Robinson & Cole LLP
North American Operations 695 East Main Street
10 Farm Springs Road Stamford, CT . 06904-2305
Farmington, Connecticut 06032

Richard Ablon, President J.L. Effinger, Esq.
Ogden Corporation Ogden Corporation
Two Pennsylvania Plaza, 25th Floor Two Pennsylvania Plaza, 251h Floor
New York, New York 10121 New York, NY 10121

Henry McKinnell, Chainnan Michael McThomas, Esq.
Pfizer Inc. Pfizer Inc.
235 E. 42ad St. 235 E. 42- St.
NewYork,New¥ork 10017 New York; NY 10017

Raymond LeBoeuf, President Joseph Karas, Esq.
PPG Industries. Inc. PPG Industries, Inc.
One PPG Place One PPG Place
Pittsburgh, Pennsylvania 15272 Pittsburgh. PA 15272

_._--_.

Lawrence Codey, President Hugh Mahoney, Esq.
PSE&GCo. PSE&GCo ..
P.O. Box 570 P.O. Box 570
Newark, New Jersey 07101-0570 Newark, NJ 07101

.. -

PhilJip D. Ashkettle, President AdamS. Walters, Esq.
Reichhold Chemicals, Inc. Phillips, Lytle, Hitchcock, Blaine & Huber
P.O. Box 13582 3400 Marine Midland Center
Research Triangle Park, North Carolina , Buffalo, NY 14203
27709

Robert McNeeley. President Paul Rivers, Director
Reilly Industries, Inc. Corporate Environmental Affairs
1510 Market Square Center Reilly Industries, Inc.
151 North Delaware Street 1500 S. Tibbs Avenue
Indianapolis, Indiana 46204 Indianapolis, IN 46242
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Robert Finn, President Howard Myers, Esq.
RSR Corporation RSR Corporation
2777 Stemmons Freeway, Suite 1800 2777 Stemmons Freeway, Suite 1800
Dallas, Texas 75207 Dallas, TX 75207

Christopher Connor, CEO Donald McConnell, Esq.
The Sherwin-Williams Company The Sherwin-Williams Co.
101 Prospect Avenue, N.W. 101 Prospect Ave., N.W.
Cleveland, Ohio 4411S-1075 Cleveland, OH 44115

George Barrett, President Kirsten E. Bauer, Esq.
Teva Pharmaceuticals USA Inc. Teva North America
1090 Horsham Road 1090 Horsham Road
North Wales, Pennsylvania 19454 North Wales, PA 19454

Robert Senior, President Robert DiLascio. Esq.
Three County Volkswagen 30 Park Avenue, Suite 101
701 Riverside Ave. Lyndhurst, NJ 07071
Lyndhurst, New Jersey 07071

Michael Jordan, President Roger Willis. Esq.
Westinghouse Electric Corp. I Westinghouse Electric Corp.
II Stanwix Street 11 Stanwix Street
Pittsburgh. Pennsylvania 15222 Pittsburgh, PA 15222

Isaac Weinberger, President None
Wiggins plastics Inc.
547 Maitland Ave.
Teaneck, New Jersey 07666 ~
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JUl - I 1997
GENERAL NOTICE LETTER
CERTIFIED KAIL RETURN RECEIPT REQUESTED
Mr. Lawrence R. Codey, President
Public Service Electric and Gas CompanyP.O. Box 570
Newark, New Jersey 07101-0570

Re: Diamond Alkali Superfund site
Notice of Potential Liability -for Response Actions
in the Passaic River Study Area, Newark, New Jersey

Dear Mr. Codey:

The United States Environmental Protection Agency (liEPAII)is
charged with responding to the release and/or threatened release
of hazardous SUbstances, pollutants, and contaminants into the
environment and with enforcement responsibilities under the
Comprehensive Environmental Response, compensation, and Liability
Act of 1980 (MCERCLA"), as amended, 42 U.S.C. §9601 &t ~.

EPA has documented the release or threatened release of hazardous
SUbstances, pollutants and contaminants into the Passaic River
Study Area which is part of the Diamond Alkali Superfund Site
("Site") located in Newark, New Jersey. By this letter, EPA is
notifying Public Service Electric and Gas Company C"PSE&G") of
its potential liability relating to the Site pursuant to Section107 of CERCLA.

Sediment in the Passaic River contain numerous hazardous
SUbstances, pollutants and contaminpnts. Investigations
undertaken by EPA indicated that hazardous materials were being
released from the Essex and Harrison facilities operated by PSE&G
in Newark and Harrison, New Jersey, into the Passaic River Study
Area. Hazardous SUbstances, pollutants and contaminants released
from these outfalls into the Passaic River Study Area present a
risk to the environment and the humans who may ingest
contaminated fish and shellfish. Therefore, PSE&G may be
potentially liable for all response costs which the government
may incur relating to the Passaic River Study Area.
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Under Sections 106(a) and 107(a) of CERCLA, 42 U.S.C. §9606(a)
,and §9607(a) and other laws, potentially responsible parties
(-PRPs") may be obligated to implement response actions deemed
necessary by EPA to protect public health, welfare or the
environment, and may be liable for all costs incurred by,the
government in responding to any release or threatened release at
the Site. If response actions are performed by EPA rather than
by the PRPs, those PRPs may be sUbject to legal action pursuant
to Section 107(a) of CERCLA, 42 U.S.C. §9607(a), to recover
public funds expended by EPA in response to the release and
threatened release of hazardous materials at the Site. Such
actions and costs may include, but need, not be limited to,
expenditures for conducting a Remedial Investigation/Feasibility
Study (IIRI/FS"), a Remedial Design/Remedial Action, and other'
investigation, planning, response, oversight, and enforcement
activities. In addition, responsible parties maybe required to
pay damages for injury to, destruction of, or loss of natural
resources, including the cost of assessing such damages.
While EPA has the discretionary authority to invoke special
notice'procedures, EPA hereby no~ifies you that it will not
utilize the special notice procedures contained in Section 122(e)
of CERCLA, 42 U.S.C. §9622(e). EPA has conclUded that use of the
special notice procedures in Section 122(e) of CERCLA would d~lay
the implementation of the RI/FS which is currently being
performed at the Site to determine the extent of contamination
and to evaluate possible actions to mitigate any adverse effects.
EPA will determine at a subsequent time whether additional
measures are required to mitigate releases from the Site in order
to protect the public health, welfare, and the environment. The
decision not to use the special notice procedures does not
preclUde you from entering into discussions with EPA regarding
your participation in activities at the Site.
By this letter, EPA encourages you, as a PRP, to voluntarily
participate in the EPA-approyed activities underway at the
Passaic River Study Area in conjunction with other PRPs. Atthe
present time, an RIjFS is being performed at the Study Area under
an Ad~inistrative Consent Order with the Occidental Chemical
Corporation (-OCC"). The actual work is being performed by
Chemical Land Holdings, Inc. (~CLH"), pursuant to certain
contractual arrangements with oce, and should be contacted for
information pertaining to the work being done. CLH can be
contacted at the addresses listed in the Attachment to this
letter. Other PRPs who have received Notice letters are also
listed in the Attachment. Be advised that notice of your
potential liability at the Site is being forwarded to OCC by EPA.
EPA requests your cooperation in this matter. If you are
interested in participating in the ongoing response action you
shoUld notify EPA of your intentions to join with occ.

849780002

TIERRA-B-002143



3

Notification should be in writing and should be delivered to EPA
no later that fourteen (14) day~ after the date that you receivethis letter. Your letter should be sent to:

Mr. Pasquale Evangelista
Remedial Project ManagerU.s. Environmental Protection Agency

Emergency and Remedial Respons~ Division
290 Broadway, Floor 19

New York, NY 10007-1866
with a copy to Ms. Amelia Wagner, Esq., of the Office of RegionalCounsel, Floor 17 at the same street address.
If EPA does not receive a written response from you in the time
specified above, EPA will assume that you voluntarily decline to
participate in ~ny of the response actions taking place at the
Site. EPA reserves the right to pursue 'its available enforcementoptions with regard to the site.

If you wish to discuss this matter further, please contact
Mr. Evangelista of my staff at (212) 637~4403 or Ms. Wagner at
(212) 637-3141. Please note that all communications from
attorneys should be directed to Ms. Wagner.
SiaelY yours,
/ .,~------

Richard Caspe, Director
Emergency and Remedial Response Division
Attachment

cc: Hugh J. Mahoney, Esq., General Environmental Counsel
PUblic Service Electric and Gas Company
John Dugdale, Esq.
Andrews & Kurth, L.L.P.
Mr. Richard P. McNutt
Chemical Land Holdings, Inc.

849780003
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Contact for Chemical Land Holdinqa, Inc.:
Mr. Richard P. McNutt
Chemical Land Holdings, Inc.
1015 Belleville Turnpike
Kearny, New Jersey 07032
Counsel: John Dugdale, Esq.

Andrews & Kurth, L.L.P.
1601 Elm street, Suite 4400
Dallas, Texas 75201

PRPs in receipt of Notice Letters:
Mr. J. Roger Hirl
President and Chairman of the Board
Occidental Chemical Company
occidental Tower
5005 LBJ Freeway
Dallas, Texas 75244

Brian C. Kelly, Esq.
Chris-Craft Industries, Inc.
767 Fifth Avenue, 46th Floor
New York, New York 10153
Counsel: Peter Simshauser, Esq.

Skadden, Arps, Slate, Meagher & Flom
300 South Grand Avenue
Los Angeles, California 90071-3144

Mr. Robert D. McNeeley, President
Reilly Industries, Inc.
1510 Market Square Center
151 North Delaware Street
Indianapolis, IN 46204
Counsel: Jacqueline A. Simmons, Esq.

Reilly Industries, Inc.

Mr. John G. Breen, Chairman of the Board
The Sherwin-Williams Company
101 Prospect Avenue, N.W.
Cleveland, Ohio 44115-1075

Counsel: Donald J. MCConnell, Esq., Environmental Counsel
The Sherwin-Williams Company

849780004
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Mr. Robert L. Ball, President
Alcan Aluminum Corporation
100 Erieview Plaza, 29th Floor
Cleveland, OH 44114

Counsel: Lawrence A. Salibra II, Esq., Senior Counsel
Alcan Aluminum Corporation
6060 Parkland Blvd.
Mayfield Hts., Ohio 44124

Mr. David J. D'Antoni, President
Ashland Chemical CompanyP.o. Box 2219
Columbus, OH 43216

Counsel: Stephen W. Leermakers, Esq., Senior Litigation CounselAshland Chemical Company
5200 Blazer Parkway
Dublin, Ohio 43017

Mr. Richard J. Mahoney, Chief ExecutiveMonsanto Company
800 N. Lindbergh Blvd.
St. Louis, MO 63167

Counsel: Peter H. Smith, Esq., Assistant Environmental CounselMonsanto Company

Mr. Maurice C. Workman, PresidentBenjamin Moore & Co.
51 Chestnut Ridge Road
Montvale, New Jersey 07645

Counsel: John T. Rafferty, Esq., General Counsel
Benjamin Moore & Co.

Mr. Edgar S. Woolard, Jr., Chairman
E.l. du Pont de Ne~ours and Company1007 Market street
Wilmington, Delaware 19898

Counsel: Bernard J. Reilly, Esq., Corporate Counsel
E.I. du Pont de Nemours and Company

849780005
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Mr. Joseph G. Gabriel
Vice President of Operations
360 North Pastoria Environmental Corporation
1100 Ridgeway Avenue
Rochester, New York 14652-6280

Mr. George M. Fisher, President
Eastman Kodak Company
343 state street
Rochester, New York 14650
Counsel: Elliott stern, Esq., Counsel

East.an Kodak Company

President
Bayer Corporation
100 Bayer Road
Pittsburgh, Pennsylvania 15205-9741
Counsel: Gerard F. Hickel, Esq., Counsel

Bayer Corporation

Mr. Jean-Pierre van Rooy, President
Otis Elevator Company
North American Operations
10 Farm Springs Road
Farmington, Connecticut 06032

Counsel: Joseph A. Santos, Assistant Counsel
Otis Elevator Company

Mr. Lawrence R. Codey, President
Public Service Electric & Gas Company
P.O. Box 570
Newark, New Jersey 07101-0570

Counsel: Hugh J. Mahoney, Esq., General Environmental Counsel
Public Service Electric & Gas Company
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OPS~=~as
80 Park Plaza, T5C, Newark. NJ 07101 MAILING ADDRESS I P.O. Box 570, Newark, NJ 07101

Telephone No. 201/430-6405
Hugh J. Mahoney General Environmental Counsel Telecopy No. 201/802·1267

April 22, 1997

Amelia M. Wagner, Esq.
U. S. Environmental Protection Agency
Region II
Office of Regional Counsel, 17th Floor
290 Broadway
New York, New York 10007·)866

Re: Diamond Alkali Superfund Site, Passaic River Study Area

Dear Ms. Wagner:

By letter dated April 30, )996, the United States Environmental Protection
Agency setved Public Setvice Electric and Gas Company ("PSE&G" or "Company") with
a Request for Information under 42 U.S.C. Section 9601, et seq. for the Company's
former Harrison Gas Plant site. PSE&G provided a response to the Request for
Information on August 13, )996.

The Request for Information provides, in pertinent part, that PSE&G is
under a continuing obligation to supplement the Company's response should additional
information become available. Consistent with the Company's obligation, please find
enclosed a copy of the Focused Remedial Investigation Report for the Harrison site that
PSE&G recently filed with the New Jersey Department of Environmental Protection. I
have not enclosed but will make available at your request Appendices C and I to this
report which contain the soil analytical results package and groundwater analytical results
package, respectively. If you require same, kindly advise and I will immediately forward
same.

If you have any questions concerning this report or other matters of mutual
interest and concern, please do not hesitate to contact me.

~----
HJMIrd
Enclosure
rdlc:mydocs\wagncr.doc

.... '-,.. '\ ~ , . '. ~
,••J
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, FOCUSED
REMEDIAL INVESTIGATION·

REPORT

FORMER HARRISON GAS PLANT
HARRISON, NEW JERSEY

Submitted by :

PS~GPublicServjce
(9 Electric and Gas

. Company .

80 Park Plaza, 1240
P.O. Box 670

Newark, New Jersey 07102

Golder Project No. 953-6306 849880002 February 1997
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EXHIBIT A
CERTIFICATION

PURSUANT TO N.J.AC 7:26C-J.2(c)

Regarding the Focused Remedial Investigation Report dated February 28th 1997, for the Fonner
Harrison Gas Plant located in Harrison, New Jersey:

"/ certify under penalty oj law that / have personally examined and am jamiliar with the
information submitted herein and all attached documents. and that based on my inquiry oj those
individuals immediately responsible Jor obtaining the information. I believe that the submitted
inJornwtion is true, accurate and complete. I am aware that there are significant civil penalties

Jor knowingly submittingjalse. inaccurate or incomplete information and that I am committing a
crime oj the Jourth degree if/make a written Jalse statement which / do not believe to be true. /
am also aware that if/knowingly direct or authorize the violation oj any statute. I am personally
liableJor the penalties ...

GOLDER ASSOCIATES INC.

ktflR -P. 511! i tJ ic.k
Typed/Printed Name

'.JW frLM~ wd-
Title

Swom to and subscribed before me on this 281h day of February, 1997.

~ cfpl) eONlJ\iIl
Notary PUblic - New Jersey

STAMP AND SEAUCOMMISSI0N EXPIRATION DATE:
D~2!'A LEE CESARIO

1\101"t,:;\1 ~~,'7:iC C'F ~(.:~,:,,!JERSEY
t';.~,..Ct."::;:::::~~.';~';;(.•.;....i.~i;jL~~rdl1aJ 1997

849880003
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EXHIBITB

CERTIFICA nON

Pursuant to N.J.A.C. 7:26C.1.2(b)

Based on the Certification of Peter P. Swinick of Golder Associates dated February 28, 1997 (attached
hereto as Exhibit "A") and infonnation obtained in connection with my status as Project Manager for
PSE&G's focused remedial activities at the Former Harrison Gas Plant site located in Harrison, New
Jersey:

"I certify, under penalty of law. that the information provided in the Focused Remedial Investigation
Report dated February 28, 1997, is true, accurate and complete. I am aware that there are Significant
civil penalties for knoWingly submittingfaise, inaccurate. or incomplete information, and that I am
committing a crime of the fourth degree if I make a written false statement that I do not believe 10 be
true. I am also aware that, if 1 knOWingly direct or authorize the Violation of any statute, I am personally
liable for the penalties. "

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

Warren Straubmuller Project Manager - Environmental. Health & Safety
TypedlPrinted Name Title

lJ~
Signature

Sworn to and subscribed before me on this ~day of ~ 1997.

A.~~
(Stamp and Seal/Commission Expiration Date)

MARILYN G. ROMA:-.IO
NOTARY PUBUC OF NEW JERSEY

COmmission Expim lO/1I/2JOJ

849880004
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EXHIBITC

CERTIFICATION

Pursuant to N.J.A.C. 7:26C~l,2(c)

Regarding the Focused Remedial Investigation Report dated Febnwy 28, 1997 focthe Former Harrison
Gas Plant site located inHarrison, New Jersey:

"1 certify. under penalty aflaw. that 1have personally examined and am familiar with the information
submitted herein and a11attached documents, and that based on my inquiry of those individuals
immediately responsible for obtaining the information, 1believe that the submitted information is true,
accurate and complete. I am aware that there are significant civil penalties for lcnowingly submitting
false. inaccurate. or incomplete information, and that I am committing a crime of the fourth degree if I
mah a written false statement that I do not believe to he true. I am also aware that. if I knOWingly direct
or authorize the violation of any statute, I am personally liahle jOr the penalties ...

PUBLIC SERVICE ELECTRIC AND GAS COMPANY

TypedlPrinted Name
Stanley LaBruna

Title
Vice President - Environmental. Health &, Safety

/Signature

Sworn to and subscribed before me on this .1-day of ~ ~ 1997.

?h - .»:~
Sjgnatu~bliC
(Stamp and Sea1ICommission Expiration Date)

MARILYN G. ROMANO
NOTARY PUBUC OF NEW JERSEY
C:ommissiori EJcpires 10{11/2001

849880005
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1.0 INTRODUCTION

1.1 Project Background

On May 23, 1994, Public Service Electric & Gas Company (PSE&G) reported a potential release

of an oily substance allegedly from the fonner Harrison Gas Plant site (Site) located in Harrison,

New Jersey into the adjacent Passaic River to the New Jersey Department of Environmental

Protection (NJDEP) and the United States Coast Guard (USCG). PSE&G subsequently

implemented interim mitigative measures (lMM) to contain and collect any potential release

from the Site. By letter dated May 30, 1994, the USCG directed PSE&G, among other things, to

investigate and, if warranted, implement remedial measures to prevent the potential release of

oily materials from the Site to the river. PSE&G entered into a Memorandum of Agreement

(MOA) dated July 7, 1994, with the NJDEP to resolve environmental concerns related to the Site

including potential releases from the Site to the Passaic River.

- PSE&G subsequently retained Golder Associates Inc. (Golder) to conduct a Focused Remedial

Investigation (fRl) at the Site to identify an interim remedial action (IRA) to minimize hydraulic

communication between the Site and the Passaic River.

This FRI Report (Report) presents the findings, the data and infonnation collected to mitigate the

potential of any oil substances from the Site in the context of the FRI. This Report has been

prepared in accordance with the NJDEP-approved Remedial Investigation Work Plan for the

Development of an Interim Remedial Action, Harrison Gas Plant Site, Harrison. New Jersey

(FRI Work Plan) (Golder, 1996) and Field Changes I, 2, and 3 approved by the NJDEP

(Appendix A). The FRl Work Plan was prepared pursuant to and in accordance with the

NJDEP's Technical Requirements for Site Remediation (NJ.A.C. 7:26E-I, et seq.) and the

NJDEP's Field Sampling Procedures Manual (NJDEP. 1992).

1.2 Project Objectives

-
The objectives of the FRl were to identify potential IRAs at the Site which would minimize

hydraulic communication between the Site and the adjacent Passaic River (the IRA Program).

The specific objectives of the FRI, as described in the approved FRl Work Plan, were to:

Golder Associates 849880009
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• Detennine the general stratigraphy and physical and hydrogeological characteristics of

the subsurface soils at the Site above a regional confining layer which reportedly occurs
at depths ranging between 30 feet to 60 feet below ground surface (bgs);

• Obtain data needed to determine the engineering and hydrogeological properties of the
subsurface soils above the regional confining layer and to assess groundwater movement
and potential presence of manufactured gas plant (MOP) residuals within the soil strata;

• Investigate engineering properties of the subsurface that could significantly influence the
interim remedial action; and,

• Collect hydrogeological data needed to understand the nature of groundwater flow near
the Passaic River, including the extent oftidal influence.

The FRI was not designed to fully investigate and delineate environmental conditions at the Site. A

Remedial Investigation Work Plan is presently being developed for submission to the NJDEP to

add ress th is issue.

- As further described in the following sections, the data collected during the FRI satisfies the

specific objectives set forth above, but failed to identify the source for any alleged oily discharge to

the river. Further delineation of the Site will be required and is recommended in the form of a

remedial investigation (RI) pursuant to the NJDEP Technical Requirements for Site Remediation

(NJ.A.C.7:26E). Rl data will be used not only to develop site-wide remedial actions (RAs), as

appropriate, but also to determine the Site source, if any, of any oily discharge to the Passaic River

emanating from the Site. Absorbent booms, as appropriate, will continue to be deployed in the river

along the Site until the RI has been completed and RAs, if any, have been agreed upon and

implemented.

1.3 Report Organization

This Report presents conclusions based on evaluations and interpretations of data collected during

the field program, including an assessment of hydrogeologic and engineering data to provide a

comprehensive understanding of Site conditions, an evaluation of potential controls, and a

description of the conceptual remedial design. This Report addresses the following:

- • Summary of FRI explorations and sampling;

• Site characterization;
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• Results offield observations and laboratory analyses;

• Data assessment;

• Engineering assessment; and,

• Recommendation for additional environmental studies at the Site.

This Report is organized as follows:

• Section 2.0 presents background infonnation including a general description of the Site, a
summary of the Site history, current use, and regional geologiclhydrogeologicsetting;

• Section 3.0 describes the FRJ activities conducted at the Site;

• Section 4.0 summarizes the findings of specific FRJ activities;

• Section 5.0 discusses the conclusions reached regarding Site geology, hydrogeology,
contaminantdistribution,site conceptual model, and the engineering assessment of the IRA
based on the FRJ Program;-

• Section 6.0 presents recommendations; and,

• Section 7.0 presents the literature references used in the Report.

-
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2.0 BACKGROUND

2.1 Site Description

The fonner Harrison Gas Plant is located at 2000 Frank E. Rodgers Boulevard (foonerly South

Fourth Street) in the Town of Harrison, Hudson County, New Jersey (Figure 1). The Site presently

consists of a single parcel of land approximately 30 acres in area which is generally triangular in

shape. The Site is bounded on the east by Frank E. Rodgers Boulevard, on the south/southwest by

the Passaic River and on the west/northwest by the Conrail/Amtrak railroad right-of-way (Figure

2). The southwestern boundary consists of approximately ]600 feet of shoreline; the eastern two-

thirds of which has been reinforced through the construction of wood and concrete bulkhead

structures. The Site, which has been in use since the early 1900's, was developed over an area

which formerly included meadow mat and tidal channels.

2.2 Site Operational History

The Site was generally acquired by separate transactions over a period from ] 884 through 1924 by

the Newark Consolidated Gas Company (Newark Gas), who originally owned the Site. Newark

Gas leased its plant properties and franchises to the United Gas Improvement Company in 1898

which assigned the lease that same year to the Essex and Hudson Gas Company. Public Service

Corporation of New Jersey acquired in 1903 by lease of the plant, property and franchises of the

Essex and Hudson Gas Company, which included the Site. The Essex and Hudson Gas Company

and Newark Gas Company merged with and into PSE&G in 1939.

Commencing in 1902 through approximately 1926, the Site was a satellite facility utilized solely

for the storage of raw materials and manufactured gas. Available information suggests that this was

the first industrial operation conducted at the Site. Between 1924 and 1926, a gas manufacturing

facility was constructed on the Site which commenced operation in October 1926. The Site was

converted to peak shaving status in 1965. Gas manufacturing operations generally ceased in 1987.

Gas manufacturing equipment was removed from the Site beginning in 1988 and completed in

1996.

-
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- 2.3 Current SiteUse

The Site presently contains a major PSE&G natural gas metering and regulating (M&R) facility.

The Site is also used as a headquarters for a ponion of PSE&G's Gas Distribution Department.

Plant and equipment associated with the active M&R station to receive., and distribute natural gas

supplies to PSE&G's customers remain in place at the Site. Two active underground 3Q-inch

diameter gas distribution mains serving the Newark area are located at the Site. A 60-inch diameter

stonn sewer traverses the eastern boundary of the Site parallel to Frank E. Rodgers Boulevard and

discharges into the Passaic River at the southeastern comer of the property. The Site is also

serviced by a san itary sewer that connects an on-site pre-treatment facility to the municipal sewer

and Publicly Owned Treatment Works (POTW).

2.4 Regional Geology

-
The Site is located north of a wide meander of the Passaic River as it flows from the hills of the

western margin of the Piedmont Lowland Physiographic Province and enters the broad

Hackensack valley. The nearby Hackensack River flows in a broad, tidally influenced lowland

bounded by prominent northwest-southwest trending bedrock ridges formed by the resistant

sandy-siltstone and sandstone facies of the Passaic Fonnation in the west (beneath Kearny,

Harrison, Newark and East Orange), and the Palisades sill in the east overlooking the Hudson

River (beneath Jersey City and Elizabeth). The lower reaches of the Hackensack River and

Passaic River and their tributaries drain this lowland which in turn is underlain by the less

resistant sandy-siltstone and mudstone facies of the Passaic Formation of the Newark basin

(Parker, 1993).

The stratigraphic sequence in the Piedmont Lowland Physiographic Province can be subdivided

from the youngest to the oldest geologic units (based on Stanford, et at., 1994) as follows:

Unconsolidated Deposits

• Intertidal and Recent Fluvial Deposits; consisting of fluvial and estuarine sands, silts,
clays and gravels overlain by the intertidal silts, clays, salt marsh and meadow-mat
deposits;

• Glacial Deposits: consisting of stratified glaciolacustrine silts, silty clays and clays,
often varved (include the older Glacial Lake Bayonne and younger, Glacial Lake
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- Hackensack deposits), and outwash sands, silts and gravels; the stratified deposits
generally overlie unstratified deposits which include glacial till (Rahway Till) and pro·
glacial fan-delta deposits; and,

• Pre-glacial Deposits: consisting of sands, gravels and silts infilling buried bedrock
valleys carved by the pre-glacial, ancestral Passaic and Hackensack rivers;

Consolidated Deposits:

• Bedrock: consisting of bedded sandstones, siltstones, and conglomerates, interbedded
with basalt lava flows and sills of the Newark Basin.

.-

Bedrock in this portion of Hudson County is concealed beneath unconsolidated deposits related

to the Wisconsinan stage of continental glaciation which reached its maximum extent

approximately 20,000 years ago during the Pleistocene Epoch (Stanford, 1993, Averill et aI.,

1980). The terminal Wisconsinan moraine, which was located south of the Site in Monmouth

County, has influenced the development ofthe geologic conditions underlying the Site area. The

dominant red and brown colors of these unconsolidated sediments reflects their derivation from

local bedrock which consists of the Watchung and Orange Mountain lavas, the Palisades sill,

and the red-colored sedimentary strata of the Newark Basin (Barksdale et. aI., 1943).

Pre-glacial stream drainage was generally to the north and northeast. The stream valleys of the

ancestral, pre-glacial Passaic, Hackensack and tributary streams (the Kennilworth-Newark buried

bedrock valley) were modified by glacial erosion and deposition, and locally blocked as the

glaciers advanced southward, forming large pro-glacial lakes which included Glacial Lake

Hackensack in the Site area. The Kennilworth buried valley, which directly underlies the Site

was scoured down to a depth of250 feet below mean sea level (MSL). The bedrock surface rises

up from the axis of this buried valley (Parillo, 1959; Stanford and others, 1995, Stanford, 1993)

to an elevation of 10 feet above MSL approximately 1000 feet east of the Site. The bedrock

surface is believed to rise to an elevation of about -60 feet MSL in the western portion of the

Site, and in the eastern part, adjacent to the Palisades ridge, it underlies the Overpeck buried

valley (the ancestral Hackensack drainage course) which is scoured down to a depth of -200

feet MSL.

-
Two different lake levels have been recognized within the confines of the Hackensack valley;

Glacial Lake Bayonne and Glacial Lake Hackensack. Glacial Lake Bayonne formed first. The
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glaciolacustrine sediments of this phase consist of yellow, reddish-brown, and gray, varved

siltstones and silty clays. Glacial Lake Hackensack fonned about 15,000 years ago impounded

behind the terminal moraine in Monmouth County. The sediments of Lake Hackensack consist

of reddish-brown, reddish-yellow, and gray, varved silts, silty-clays and clays. These are the

unconsolidated sediments intercepted during the FRI at the Site (see Section 5.1). Along the

margins of these lakes, such as in the vicinity of the Site, coarser grained silts, sands, gravels and

occasional boulders were shed into the varved sediments from the surrounding ridges and

dropped by floating icebergs. Thus, along these lake margins, the fine-grained silts and clays

(varved deposits of glaciolacustrine origin) deposits are interlayered with coarser-grained sands,

and gravels of fan and delta deposits. Glacial Lake Hackensack drained into the Atlantic Ocean

about 10,000 years ago when the terminal moraine was breached, leaving behind a vast

featureless lowland (Stanford et. ai, 1995; Stanford., 1993). The lake deposits of glacial Lake

Hackensack have been pit-mined locally in the site area.

-
Approximately 4000 years ago, rising sea level converted the lowlands into a vast salt marsh and

tidal-flat, drained by the Passaic, Hackensack and Rahway rivers. In the area of the Site, the

lowland may be considered to be the southernmost part of the present day Hackensack

Meadowlands (Stanford et al. 1995, Averill et aI., 1980; USEPA, 1995) drained by the Passaic

River, Hackensack River and their tributaries. These rivers drain south into the Newark Bay.

They are all tidally influenced and thus have incised their channels into the underlying geologic

units to as much as -20 feet MSL.

The youngest deposits that cover most of the surficial area of the Hackensack Meadowlands and

surroundings consist of a mix of natural and reclaimed, man-made land. Much of the present

topography of the lower reaches of the Passaic River and Hackensack Valley has been modified

by extensive industrialization, landfilling and reclamation, and is crossed by major roadways

such as the New Jersey Turnpike (USEPA, 1995). The extent of this development is seen in the

varying thickness and composition of the man-made fill overlying the area which can be as much

as 40 feet thick .

.-
Golder Associates 849880015

TIERRA-B-002163



February 1997 -8- 953-6306- 2.5 Regional Hydrogeology

Groundwater in the Site area is typically obtained from either the unconsolidated deposits or the

underlying bedrock. The unconsolidated deposits consist of both Recent and Holocene age

fluvial deposits, and the underlying glacial deposits. Bedrock aquifers are generally confined to

varying degrees by the overlying mantle ofunconsolidated deposits.

-

Unconsolidated Deposits

The fluvial deposits and glacial deposits form unconfined, semi-confined, and locally confined

aquifers. The glacial deposits are typically classified as stratified or unstratified deposits, and

locally form productive aquifers. The glacial deposits typically consist of boulders, gravel, sand,

silt, and clay largely derived from the local bedrock. Glacial tills mantle the bedrock surface

and, where present, are highly consolidated and therefore may act as confining beds to the

underlying bedrock. In deeper portions of the glacially scoured bedrock, such as in buried

bedrock valleys, the glacial aquifers occur in the outwash or pre-glacial valley fill fluvial

deposits The stratified glacial deposits consist of silts and moderately- to well-sorted sands and

gravels, having been transported by glacial meltwater streams. Locally in the Newark area and in

the Passaic River basin, the glacial outwash and pre-glacial deposits are referred to as the "water-

bearing gravels" or "brownstone gravels" (Parillo, 1959).

Overlying these gravels are the stratified glaciolacustrine sediments consisting of laminated

(varved) clays, silts, very fine-grained sands and occasional gravels. These sediments may act as

regional confining layer. Sand and gravel deposited as deltas and fans in the glacial lakes

stratigraphically above the glaciolacustrine deposits may locally form large, surficial, unconfined

glacial aquifers. Within these glacial aquifers, overbank flood plain and intertidal silts and clays

may locally act as confining layers.

The surficial aquifers produce substantial quantities of water, although by the early portion of the

20th century most of the production was curtailed due to degradation in water quality (Nichols,

1968; Herpers and Barksdale, 1951; Serfes, 1994; USEPA, 1995). At the present time, only

aquifers in confined portions of the glacial aquifers and those in the bedrock serve as principal

sources of water due to salt water incursion into the surficial unconfined aquifers. Post-glacial

fluvial deposits consisting of silts, sands and gravels deposited by the modern day rivers are
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locally used as sources of groundwater, however intensive industrialization (including the

installation of piles, utilities, or other structures through the overlying confining layers and

discharges of hazardous materials) and salt water incursion tends to limit the use of such

aquifers.

The groundwater present beneath the glaciolacustrine deposits is generally under confined

conditions, with hydraulic heads as much as 10 ft. to 40 ft. above present ground surface in

historical times. However, extensive modern day groundwater pumping from these confined

aquifers has significantly changed the hydraulic heads and flow directions in many areas.

-

Bedrock

The extent and thickness of discrete water-producing beds within the bedrock aquifer is

generally controlled by secondary porosity formed by joints, bedding planes and various other

fractures. The hydraulic properties of the bedrock aquifers have been described in detail by

Herpers and Barksdale (1951). Extensive development of groundwater resources in the bedrock

aquifers have modified the directions and gradients for groundwater flow, and have also resulted

in significant incursions of saline waters from the Newark Bay and local rivers. The

potentiometric head level for the bedrock aquifer typically is between -lOft. and -50 ft. MSL,

depending upon the elevation of the bedrock-to-unconsolidated overburden interface.

-
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The work activities associated witb the FRI Work Plan and approved Field Change Notifications I,

2, and 3 consisted oftbe following:

• markout of underground uti Iities;

• conduct a ground penetrating radar (GPR) survey;

• performance of in-situ vane shear tests;

• excavation, examination, logging of information from test pits;

• cone penetrometertesting;

• drilling of soil borings;

• installation of piezometers;

• measurement of groundwater and surface water levels;

• installation of groundwater monitoring wells;

• collection of groundwater and soil samples;

• completion of slug tests;

• completion of pumping tests;

• land survey of field activity locations;

• laboratory analysis of groundwater and soil samples;

• characterization of drill cuttings and decontamination water for disposal options; and,

• groundwatermodeling.

-

All work activities were conducted in accordance witb the FRl Work Plan, including the Quality

Assurance Project Plan (QAPP, Appendix A of the FRI Work Plan) and the Health and Safety Plan

(HASP, Appendix B of tbe FRI Work Plan)and NJDEP-approved supplemental activities (see

Appendix A of this Report). The objectives of the activities and procedures used to complete them

are described below. Resu Its of the activities are discussed in Section 4.0.
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3.1 Utility Marko utlGPR Survey

Underground utility locations were marked out prior to intrusive work to avoid damage to the

extensive network of subsurface water, steam, electric, telephone, sewer and gas transmission and

distribution facilities. A GPR and magnetometer survey was conducted between May 10 and 13,

1996 to assist in locating subsurface structures/facilities. GPR data were depth calibrated by

running over a pipe of known depth. A 20 ft. x 20 ft. (minimum) grid was then laid out at each

proposed intrusive testing site. A 120 MHz GPR antenna was then towed across each testing site

in at least two sets of parallel lines. GPR penetration was generally limited to 2 to 5 feet due to

field conditions. If an object was detected, the proposed test location was moved to one of the

parallel lines and more GPR lines were run until all proposed test locations (i.e., soil boring, test

pits, piezometer, CPTs) for the Site were located in a 'clear', area.

Radiodetection and magnetometer methods were then used at each proposed test location to

determine the nature of objects detected by the GPR and/or to locate some targets not detectable

by the GPR. The magnetometer identified large surface metal objects such as a chain link fence

and several buried ferrous objects. Any locations where the objects could not be identified as

surface metal were relocated. Revised test locations were then staked for subsequent use.

3.2 In-Situ Vane Shear Testing

In-situ vane shear testing was conducted between May 13 and 15, 1996 to determine the strength

characteristics of the sediments outboard (river side) of the existing bulkhead for consideration in

the possible design of an IRA near the bulkhead. In addition to the vane shear testing, field

measurements of undrained shear strength using a pocket penetrometer were made on samples of

cohesive materials (e.g., organic silt, peat, and clays) when encountered in the borings. The

locations of the completed vane shear tests are shown on Figure 2.

The tests were performed at various depth intervals in three (3) boreholes (GV-I, GV-2, and GV-

3) located along the existing bulkhead using a 2.5 inch diameter Sprague and Henwood, Inc.

vane. Vane shear tests were performed by Uni-Tech Drilling Inc. (Uni-Tech), of Malaga, NJ

using a B-53 Mobil drill rig backed up to the bulkhead and drilling outboard of the bulkhead. To

facilitate drilling over the water, an 8 ft. x 8 ft. steel platform was attached to the drill rig as a
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working platform. The vane shear tests were advanced within 4-inch-diameter flush casing until

the underlying silty sand riverbed soils were encountered.

The depths of each vane shear test are summarized on Table I and shown in the boring logs for

boreholes GV-l, GV-2, and GV-3 (see Appendix B). 1n addition, several Shelby tubes and split-

spoon samples were collected at these borings to collect undisturbed sediment samples of the

river sediments. The depths of the Shelby tubes and split-spoon samples are also shown on the

boring logs.

3.3 Test Pits

-

A test pit survey was conducted on May 26, 1996 to determine shallow subsurface soil conditions

at specific areas of the Site where former intertidal channels ,were believed to have been filled and

to determine the structural integrity of the existing bulkhead structures. The fonner intertidal

channels could affect both the rate and direction of groundwater flow in localized areas of the Site,

and therefore their locations could be important for the design of an IRA. The location and

integrity of the buried portion of the bulkhead could also be important consideration in the design

of the IRA. The locations of the completed test pits are shown on Figure2.

A total of five (5) test pits were excavated by Uni· Tech using a Caterpillar 416B Turbo backhoe.

Prior to excavating each test pit and prior to leaving the Site the backhoe was steam cleaned at the

Site decontamination pad. Excavations approximately 2 ft. wide x 8 ft. long were made down to

the water table or to refusal, whichever was shallower. Excavated soils were temporarily staged on

plastic liner adjacent to each pit. Immediately upon removal from the excavation, each backhoe

bucket of soil removed was screened with a photo-ionization detector (PID) for the presence of

volatile organic compounds (YOCs). The soils were then classified and visually examined for any

evidence of contamination. All observations were noted on the test pit logs (Appendix B). Samples

were collected where PID readings or visual observations indicated the potential presence of

contamination. Where field observations did not indicate the potential presence of contamination, a

soil sample was collected from the six-inch interval above the water table.

.- Each test pit was photographed prior to backfilling. Backfilling was accomplished by replacing the

materials excavated from the pit in the order that they were removed, with the deepest materials

being backfilled first.

Golder Associates 849880020

TIERRA-B-002168



February 1997 -13- 953-6306

3.4 Cone PenetrometerTests

Cone penetrometer tests (CPTs) were conducted to provide information regarding subsurface

stratigraphy or other significant geologic features that may affect groundwater movement at the

Site. A total of 16 CPTs (CPT-I through CPT-I 6) were proposed in the FRI Work Plan, however

this number was subsequently reduced to nine locations along the Site bulkhead (CPT-1 through

CPT -9) following discussions and approval from NJDEP (see Appendix A). The locations of the

CPT boreholes are shown on figure 2.

The CPTs were performed between July 12 and 16, 1996 by ConeTec, Inc. (ConeTec) of Warren,

NJ. CPT probes were equipped with tip pressure, sleeve resistance, resistivity, and pore pressure

sensors to gather physical and chern ical data in the subsurface. Where necessary, 4Y. inch diameter

hollow stem augers (HSAs) were advanced through the surficial fill material to facilitate CPT

penetration. CPT boreholes were advanced until subsurface conditions prevented further

penetration. Dense sands/silty sands at the Site limited the maximum penetration of the CPT

explorations to 50 ft. bgs and thus were not able to be advanced to the top of the "confining unit"

(present at a depth of approximately70 feet bgs). Upon completion of the tests, each borehole was

grouted to the ground surface with a cementlbentonitemixture. Data collected from the CPTs were

recorded on the CPT logs which are presented in Appendix B.

3.5 Soil Borings

A total of four (4) soil borings (B-1 through B-4) were drilled to collect geological, geotechnical

and chemical infonnation. The locations of the completed soil borings are shown on Figure 2. The

soil borings were conducted between May 21 and June 4, 1996 by Uni- Tech. Soil borings B-1

through B-3 were drilled along the river near the bulkhead. Soil boring B-4 was drilled at the

northern comer of the Site. The soil borings were completed as deep piezometers screened in the

underlying native soi I. Descriptions of the piezometer installations are provided in the following

section.

- The soil borings were drilled with a CME-85 drill rig using 4Yo-inch inside diameter (1D)/61f4-inch

outside diameter (00) HSAs to depths between 48 feet and 88 feet bgs, depending upon where the

regional confining layer was interpreted to have been intercepted. Prior to drilling each boring, the
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drill rig, augers, and drilling and sampling tools were steam-cleaned at the Site decontamination

pad.

Subsurface soil samples were collected continuously using a 2-inch 00 split-spoon sampler driven

in accordance with ASTM 0-1586. Prior to the collection of each sample, split-spoons and

sampling equipment were field-decontaminated according to the procedures outlined in the 1992

NJOEP Field Sampling Procedures Manual. Soil samples from each of the four soil borings were

submitted for both chemical laboratory analyses and geotechnical laboratory testing, as described

below. Three (3) inch 00 Shelby tube samples of organic silt/peat and/or silty clay strata were also

collected and submitted to the geotechnical laboratory for penneability and consolidation testing.

Soil boring logs were prepared for each boring and are included in Appendix B.

Chemical Laboratory Testing

A total of 10 soil samples were collected and submitted for chemical laboratory analyses from the

four (4) soil borings. Soil samples were collected from the six (6) inch interval immediately above

the water table and from the six (6) inch interval above the regional confining layer at 65 ft. bgs

near the bottom of each soil boring. A third soil sample was collected and submitted for laboratory

analyses if visual or instrumental evidence of contamination was encountered in split-spoon

samples collected from the soil boring. Additionally, quality assurancel quality control (QAlQC)

samples consisting of field blanks, blind field duplicates and matrix spike/matrix spike duplicate

(MS/MSD) were also collected.

All samples submitted for laboratory analyses were analyzed for the following;

• YOCs;

• Semi- YolatileOrganic Compounds (SYOCs);

• Target Analyte List (TAL) metals; and

• Total Petroleum Hydrocarbons (TPH).

Complete chem ical laboratory testing results for soils are included in Appendix C.
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- GeotecitnicalLaboratory Testing

Laboratory tests were"conducted on subsurface soils to allow initial quantification of the index and

engineering properties of soils underlying the Site:

• Grain Size Distribution Analyses (ASTM D-422fD.2216) were conducted on split-spoon
samples and Shelby tube samples of major soil units encountered to confirm visual
descriptions and provide quantitative insight on permeability and other soil properties. A
total of three (3) grain size distribution analyses were completed;

• Triaxial Permeability Tests (ASTM 0-5084-90) were run on specimens from Shelby tube
samples of cohesive soils encountered. A total of two (2) triaxial permeability tests were
conducted, one (I) on the near surface soft silty clay unit (meadow mat) and one (l) on the
clayey portion of the marsh deposit directly underlying the meadow mat; and

• Consolidation Tests (ASTM D-4767) were run on specimens from Shelby tube samples of
cohesive soils. A total of two (2) consolidation tests-were conducted on samples from the
meadow mat.

Geotechn icallaboratorytesting results are included in Appendix D.

- 3.6 Piezometers

A total of 24 piezometers were installed during the FRI to collect data on groundwater flow

directions and groundwater communication with the adjacent Passaic River. Twenty (20)

piezometers were completed as shallow/deep pairs. The locations of the completed piezometers are

shown on Figure 2. The piezometers were installed by Uni- Tech using 4J.4-inch ID/61~-jnch 00

HSA drilling methods. The proposed scope of work for the installation of the piezometers was

modified to include the collection of split-spoon samples during drilling to help determine

appropriate screen intervals (see Appendix A).

-

The deep piezometers, designated by the suffix "A", were constructed to provide data from

groundwater in the native soils underlying the fill ("glacial deposits", see Section 5.1.4). The

shallow piezometers, designated by the suffix "8", were screened in the fill material (, see Section

5.1.1) to provide data on shallow groundwater. At each piezometer pair location, continuous split-

spoon sampling was performed only in the deeper piezometer borehole down to the top of the silty

clay unit underlying the fill material ("meadow mat", see Section 5.1.3). Once the meadow mat

was encountered, split-spoon sampling continued on five foot intervals down to the completion

depth. Single deep piezometers were sampled on five foot centers for the entire depth.
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All piezometers were constructed in accordance with NJDEP Field Sampling Procedures Manual

(NJDEP, 1992) using two (2) inch ID schedule 40 polyvinyl chloride (PVC) pipe and a 0.01 inch

machine slot screen. All deep piezometers were constructed with 5-foot screens. The bottom offill

unit was encountered at depths ranging from 3.5 to 13.5 ft. bgs. Consequently, the screen length in

many of the shallow piezometers screened in this unit Was shortened to allow for the placement of a

surface seal above the screened interval. As a result, the shallow piezometers were constructed

with screen lengths ranging from 2 to 5 feet.

A washed silica sandpack was installed in the annulus between the borehole wall and screen. The

sandpack was extended a minimum of one (l) foot above the top of the screen. 00 Lot silica filter

sand was installed above the sand pack and the remaining borehole annulus was backfilled with

bentonite-cement grout installed via a trernie pipe. The piezorneterswere secured against tampering

by a locking protective casing or a locking flushmount box. Subsequent to installation, all

piezometers were developed to help ensure a good hydraulic connection within the screened

interval to help obtain accurate water level information. Drill cutting and development water

management procedures used during piezometer installation are outlined in Section 3.13.

Boring logs, installation logs, NJDEP Form A (Groundwater Monitoring Well Certification) and

Form B (Location Certification) for the piezometers are included in Appendix E.

3.7 Groundwater Level Measurements

Synoptic ("instantaneous") and continuous ("long-term") groundwater level measurements were

collected from all piezometers to assess variations in groundwater levels and to evaluate tidal

influences at the Site.

Synoptic groundwater level measurements were collected from all piezometers using a Solinst

electronic water level meter on June 24 and July 18, 1996. The water level meter was field-

decontaminated prior to each use by rinsing the probe with distilled water. Measurements to the

depth of water were made in each piezometer to the nearest 0.0 I foot relative to a survey mark at

the top of the inner casing. This measurement was converted to a water level elevation based upon

the surveyed elevation of the inner casing. Measurements of the river elevation were also made to
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the nearest 0.01 foot during the groundwater level measurement rounds. This was accomplished by

measuring the depth to the river level using a steel tape at 2 staff gauges installed during the FRI,

SG-l located at the SE comer of the Site and SG-2located at the SW comer of the Site (see Figure

2). The SG-I and SG-2 locations were subsequently surveyed and depth to water measurements

were converted to elevations.

During the second round of the synoptic groundwater level measurements, a field-decontaminated

oil-water interface probe was used to determine the presence of free product, both light non.

aqueous phase liquids (LNAPLs) and dense non-aqueous phase liquids (DNAPLs). Results are

discussed in Section 4.5.

-.

In addition to the synoptic measurements, continuous water level measurements were collected

from a total of nine (9) piezometers for a duration of 7 days between July 19 and July 27, 1996

using In-Situ TROLL (I) pressure transducers and data loggers. The pressure transducers and data

loggers were field decontaminated and installed below the water table in five (5) shallow

piezometers (PZ 1B, PZ 5B, PZ 6B, PZ lOB, and PZ 13B) and four (4) deep piezometers (PZ 1A,

PZ 5A, PZ 7A, PZ l3A). AdditionallY,one (1) pressure transducer and data logger was placed next

to the staff gauge in the Passaic River to monitor river level fluctuations (SG-I). The depth to

water was manually confirmed at each location with an electronic water level meter before

installing and removing the equipment. Water level information was collected at 30 minute

intervals for the duration of the seven day period. Results from the continuous water level

measurements are presented in Appendix F.

3.8 Groundwater Monitoring Wells

-

Five (5) groundwater monitoring wells (MW-l through MW-5) were proposed to help detennine

groundwater quality and groundwater flow direction at the Site. It was detennined that several of

the newly installed piezometers were suitably located to be used as monitoring points for

groundwater sampling and groundwater level measurements in lieu of the proposed monitoring

wells. Piezometers PZ-IB, PZ-4B, PZ-5B, PZ-lOB, and PZ-] 3B were used for the collection oftive

(5) groundwater samples from groundwaterin the fill material, and piezometers PZ-IA and PZ-7A

were used for the collection of two (2) groundwater samples from the glacial deposits.
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3.9 Groundwater Sampling

Groundwater samples were collected on July 25. 1996 to determine groundwater quality at the

Site. Samples were collected from five (5) piezometers screened in the fill material and two (2)

piezometers screened in the glacial deposits as described above. The groundwater sampling

program at the Site consisted of determining the casing volume, purging. and sampling the wells.

These procedures are described below.

Casing volume was determined by measuring the water level in each well (piezometer) and

utilizing well construction data to calculate the volume of standing water in the well. The depth to

the bottom of the wells was determined to confinn the construction details.

-

To obtain a representative water sample from the screened unit. each well was purged prior to

sampling with a disposable Teflon bottom-filling bailer. The field parameters of pH, specific

conductance, and temperature were measured and recorded prior to purging the well and after each

well volume purged. Sampling was not performed until at least three well volumes were purged,

and the last two measurements of (2) field parameters were within ±IO%. All purge water was

disposed of in accordance with the procedures described in Section 3.13.

The following information was recorded for each monitoring well sampled:

Before Purging:

• Date, time, and weather conditions;
• Well identification number;
• PID readings taken from the well immediately after the cap is removed;
• pH, temperature,and specific conductivity(after each well volume);
• Total well depth and depth to water from the top of inner casing; and,
• Water volume in well.

After Purging:

-
• Start and end time for purging;
• Purge method;
• Total volume purged,
• pH, temperature, and specific conductivity.
• Samplingtime,
• Sampling method; and,
• Sample collection sequence
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This information is summarized for each well on the Sample Collection Forms in Appendix. B.

Sampling was performed with a dedicated, disposable Teflon bailer with a single check valve

(bottom) dedicated to each well. Each bailer was equipped with a dedicated, decontaminated

Teflon-coated stainless steel leader attached to the top. The leader was at least three (3) feet in

length, and was attached on the other end by new, dedicated nylon rope, which was discarded after

use at a well. To obtain a sample, the bailer was slowly lowered into the well using the leader and

rope until it was submerged, and slowly brought back to the surface after filling. The contents of

the bailer was slowly poured into the sampling glassware provided by the analyticallaboratol)'. The

first bailer recovered after well evacuation was used for sample collection. Sample collection was

completed in the following order:

• Field measurements (temperature, pH, and specific conductance);
• VOCs;
• SVOCs;
• TAL metals; and,
• TPH.

One set of QAlQC samples, which included one field duplicate, one trip blank, one rinsate blank,

and one MS/MSD pair was collected with the primary samples.

Following collection, the sample containers were securely closed, residue wiped from the sides of

the containers, and immediately placed in a cooler on ice. Samples were kept chilled in a cooler,

and shipped via courier under chain-of-custody(COC) to the analytical laboratory for analysis.

3.10 Slug Tests

Slug tests were conducted in a total of 10 piezometers to estimate the horizontal hydraulic

conductivity of the screened unit. Three (3) tests were conducted within the fill material (PZ-l B,

PZ-4B, and PZ-13B) and seven (7) within the glacial deposits (PZ-IA, PZ-4A, PZ-6A, PZ-7A, PZ-

8A, PZ-12A, and PZ-13A). The slug testing procedures and data analysis methods used for the

project are described in detail in Appendix G.
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Pump-in (i.e., injection, as opposed to extraction) and recovery tests were conducted in two (2) of

the newly installed piezometers to provide data needed to design hydraulic control systems and/or

other potential remedies (e.g., trenches, cut-off walls, etc.), and for estimates of horizontal

hydraulic conductivity for use in groundwater modeling of remedial alternatives.

Injection and recovery tests were conducted in piezometers PZ-I Band PZ-4B screened within the

fill material. These piezometers were chosen based on their location near the river which was

regarded as a likely location for potential pumping as part of the IRA. Details regarding the

injection/recovery testing procedures and data analysis methods are described in Appendix G.

3.12 Site Survey

A pre-existing detailed, scaled site map was used as a base map for the FRl. The locations of

specific FRI field activities (e.g., vane shear tests, test pits, soil borings, ePTs, piezometers, etc.)

were surveyed to an accuracy of ±l foot horizontal relative to available Site monumentation by

James M. Stewart, Jnc.(JMS) of Philadelphia, PA. These locations were subsequently transferred to

and identified on the Site base topographic survey map as shown on Figure 2. Additionally, the

outer casing, inner casing, and ground surface elevations of each piezometer were surveyed to the

nearest ±O.OI foot. This information is summarized on the NJDEP Fonn B (Location Certification)

attached in Appendix E.

3.13 Decontamination and Residuals Management

Decontamination of field and sampling equipment and subsequent management and disposal of

residuals generated during the field work (e.g., equipment decontamination water, development

water, drill cuttings, personal protective equipment, etc.) were handled as follows:

.-

Equipment Decontamination

All appropriate drilling and sampling equipment was decontaminated at the on-site

decontamination pad utilizing an on-site public water supply source. Drilling equipment, well

screens and similar materials were decontaminated by steam cleaning. Split-spoon samplers and

other sampling equipment were field-decontaminated in accordance with the NJDEP Field

Sampling Procedures Manual (NJDEP, 1992) as follows:
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1. Non-phosphate detergent plus tap water wash;
2. Tap water rinse;
3. Distilled/deionizedwater rinse;
4. 10 percent nitric acid solution rinse.;
S. Distilledldeionizedwater rinse.;
6. Acetone (pestic ide-grade) rinse "'*;
7. Airdrycompletely**;and,
8. Distilledldeionizedwater rinse ••.

NOTES:
• Steps 4 and 5 were conducted only if samples were to be analyzed for metals.
** Steps 6, 7, and 8 were conducted only for samples to be analyzed for organics.

If no gross contamination was observed, split-spoon samplers and other field sampling equipment

were field-decontaminated utilizing the following alternate procedure:

I. Laboratory grade glassware detergent and tap water scrub to remove visual contamination;
2. Generous tap water rinse; and,
3. Distilled and deionized (ASTM Type II) water rinse.-

Decontamination fluids were pumped into US Department of Transportation (OOn approved 55-

gallon metal drums, labeled with regard to general waste type, and staged at the on-site drum

storage area for subsequent waste characterization and disposal.

_.

Drill Cutting, Development Water, and Decontamination Fluids Disposal

Development water and purge water that did not contain visible free product were discharged to the

ground at the Site per the NJDEP-approved FRI Work Plan. Development water, purge water,

decontamination water that did contain visible free product, drill cuttings, personal protective

equipment (PPE) and drill area plastic (placed on ground surface at each drill location to eliminate

the contact of potentially contaminated drill cuttings or other fluids with surface soils) were

collected in DOT-approved 55-gallon metal drums and transported to the designated on-site drum

storage area. The storage area was lined with plastic sheeting to limit the potential for discharges.

All containers removed from an area of investigation (e.g., test pit or boring location) to the storage

location were labeled prior to leaving the investigation area. Approximately 48 drums of

investigation residuals (12 water, 24 soil, 12 PPE/plastic) were temporarily staged at the drum

storage area and later classified for disposal as outlined in Section 3.14.
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.- 3.14 Waste CharacterizationSampling

Potential hazardous wastes generated and stored in the drum storage area during the FRI field work,

were sampled for waste characterization purposes. Water samples were collected from two (2) of

the water drums (±17% of the drums containing water) and composited to form one (I) composite

sample for analysis. Soil samples were collected from three (3) of the soil drums (± t 3% of the

drums containing the soil) and composited to form one (I) composite sample for analysis. The

composite samples were analyzed for waste characterization purposes for the following parameters:

• Toxicity Characteristic Leaching Procedure (TCLP), including VOCs, SVOCs, pesticides,
herbicides and metals;

• Resource Conservation and Recovery Act (RCRA) Characteristics, including reactive
sulfide, reactive cyanide, ignitability and corrosivity;

• Polychlorinated biphenyls (PCBs);

• TPH;

.- • Paint filter test;

• Percent moisture/solids;

• Benzene, toluene, ethylbenzene, and xylene (BTEX); and,

• Total metals, including 8 RCRA metals and nickel, zinc and chromium.

The results of the analysis are summarized in Appendix H. Based on these results the residuals

were determined to be non-hazardous. The soils (approximately 9.28 tons) were consolidated and

transported off-site on October 2, 1996 to the Linden, NJ landfill where it was used as daily cover.

The water (approximately 550 gallons) was consolidated and transported to the Clean Harbors

water treatment facility located in Baltimore, MD.

3.15 Laboratory Analytical Program

-
A limited number of soil and groundwater samples were collected during the FRI for laboratory

analysis to help determine the nature and extent of potential soil and groundwater contaminants

(i.e., constituents that exceed appropriate remedial standards or criteria) at the Site. Samples

were collected from four (4) test pits, four (4) soil borings, and seven (7) groundwater
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- monitoring well locations. In addition to the primary samples, two (2) soil samples and one (I)

groundwater sample were cQllected for field duplicate analysis. Eight (8) field blanks (seven (7)

in support of the soil sampling and one (1) in support of groundwater sampling), and four (4) trip

blanks (three (3) in support of soil sampling and one (1) in support of groundwater sampling)

were submitted for analysis.

The samples collected were analyzed for the Target Analyte List (TAL) in accordance with the

U.S. Environmental Protection Agency (USEPA) Contract Laboratory Program Statement of

Work for Inorganics Analysis. Multi-Media. Multi-Concentration (eLP SOW ILM03.0)

(USEPA, 1990a), the Target Compound List (TCL) in accordance with the Contract Laboratory

Program Statement of Work for Organics Analysis, Multi-Media, Multi-Concentration (CLP

SOW OLM03.2) (USEPA, 1990b) for VOCs and SVOCs, and TPH by USEPA Method 418.1.

In addition, the groundwater samples were analyzed for Total Dissolved Solids (TDS) by

USEP A Method 160.1. All analyses were performed by Blue Marsh Laboratory (BML) of

Douglassville, Pennsylvania.,-
Data validation of the groundwater and soil samples collected during the FRI was performed in

accordance with the NJDEP Division of Hazardous Site Mitigation, Bureau of Environmental

Measurements and Quality Assurance, Standard Operating Procedures (SOPs) Document

Numbers S.A.2 Revision No.2 dated February 5, 1992, S.A.13 dated October I, 1991, and

5.A.15 dated February 22, 1992. Non-CLP data were validated using the QA/QC criteria

outlined in the QAPP (Appendix A of the FRI Work Plan). Reduced data deliverables were

submitted by the laboratory in accordance with NJ.A.C. 7-26E Appendix A, Reduced Laboratory

Data Deliverables USEPAICLP Methods, and are included in Appendices C and Iof this Report

which includes a summary of both the data validation qualifiers and the associated NJDEP

footnotes used for data reporting following data validation. These data packages were reviewed

for completeness and were validated in accordance with the above listed documents.

3.16 Groundwater Modeling

- Limited groundwater modeling was conducted as part of the FRI. The results of the modeling, as

well as a recommendation for additional studies, are described in Section 4.10_
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.- 4.0 SUMMARY OF FINDINGS

4.1 In·Situ Vane Shear Testing

In-situ vane shear tests were performed at locations GV -I through GV -3. The results of the tests

showed that:

• The bottom of the sediments in the Passaic River near the Site bulkhead ranged from 18
feet to 30 feet bgs;

• Shear strength values of the tested sediments ranged from 0 pounds per square foot (pst) to
415 psf;

• Consistency of the river sediments was classified as "very soft" based on the shear strength
values (Das, 1990).

The results of the vane shear tests are included on boring logs in Appendix B and are summarized

on Table I.

- 4.2 Test Pits

Test pits TP-l, TP-2, TP-3, and TP-5 were excavated from the ground surface down to the top of

the water table and were left open until low tide. At that time, each test pit was re-evaluated to

determine whether the water table had subsided further. If so, the test pit was excavated further

until the water table was once again encountered. The total depth of these test pits ranged between

3.5 feet and 8 feet bgs. The materials encountered in test pit TP-I consisted entirely of coarse

gravel fill. Materials in tests pits TP-3 and TP-5 consisted entirely of fill material (see description

in Section 5.1.1). In TP-2, fill material was encountered down to a depth of 4 feet bgs, at which

depth a (suspected) intertidal channel deposit was encountered. Test pit TP-4 was advanced to a

depth of8 feet bgs at which point horizontal wooden timber members of the existing bUlkhead were

encountered. The test pit was terminated at that depth.

-
A soil sample was collected for laboratory analyses from each test pit, with the exception oftest pit

TP-I which consisted entirely of coarse fill. In test pits TP-3, TP-4 and TP-5, soil samples were

collected from intervals where the presence of potential contamination was observed, in accordance

with the NJDEP approved FRI Work Plan. In test pit TP-2, the soil sample was collected from the

6 inch interval directly above the water table as evidence of contamination was not observed. The
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- test pit sampling depth intervals are summarized in Table 2. Sample identifications and matrices

for all sample points are summarized in Table 3. The samples were submitted to the laboratory for

analysis ofVOCs, SVOCs, TAL metals, and TPHs. The analytical results are summarized in Table

4, and discussed in Section4.4. The complete analytical data package is included in Appendix C.

The results of the test pit survey indicated the following:

• An intertidal channel deposit was observed at test pit TP-2;

• Portions of the Site have been backfilled with coarse fill material;

• The depth to the bulkhead shown on available as-built diagrams is correct; and,

• Buried portionsofthe bulkhead represent a signific~nt subsurface obstruction to potential
construction.

Soil descriptions, PID readings, and other observations made during the test pitting activities are

included in the test pit logs included in Appendix B.-
4.3 ConePenetrometerTests

Cone penetrometer tests CPT-l through CPT-9 conducted along the Site bulkhead provided

detailed lithologic information on the shallow subsurface near the Site bulkhead. The results of the

CPTs indicated that:

• A meadow mat underlies the fill at the Site (see Section 4.4);

• The top of the meadow mat was encountered at depths ranging between 7 feet and 13 feet
bgs;

• The base of the meadow mat ranged between 14 feet and 17 feet bgs; and,

• The thickness of the meadow mat ranged between 3.5 feet and 9 feet;

Copies of the CPT logs are included in Appendix B.
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- 4.4 Soil Borings

A total offour deep borings were drilled during the FRI. Borings B-1. B-3, and B-4 were advanced

down to the silty clay layer described in the FRI Work Plan as the "confining unit" which was

encountered at depths ranging from 64 ft. bgs in B-1 to 69.5 ft. bgs in B-3 and B-4. Boring B-2 was

tenninated at a depth of 48 ft. bgs in a silty clay which at that time was believed to be part ofthe

"confining unit". These units are summarized in further detail in Section 5.1. Stratigraphic

information from these soil borings may be summarized as follows:

• Fill Material Unit;

• Intertidal Channel Deposits Unit;

• Meadow Mat Unit; and

• Glacial Deposits Unit (including the "confining unit" ).

These units are described in further detail in Section 5.1.-
Geotecltnicaland Chemical Datafor Soils

Soil samples were collected from the four borings (B-1 through B-4) to provide geotechnical and

chemical data. Three (3) samples of cohesive soils (i.e., silts or clays) were collected at selected

depth intervals(20 feet to 22 feet in B-2; 6 feet to 8 feet B-3: and 6 feet to 8 feet B-4), and analyzed

for grain-size distribution. Samples from B-2 and B-3 were submitted for triaxial permeability

testing. Samples from B-3 and B-4 were submitted for consolidation testing. Vertical

permeabilities ranged from 2.0 x 10.7 cmlsec to 3.9 x 10.7 em/see, with an average of 2.95 x 10-7

em/sec. Results of the grain-size distribution analyses showed the following:

• B-2 was classified as a medium to fine SAND with some silt (SM), having a plastic limit

(PL) of38 and plasticity index (PI) of I;

• B-3 was classified as a SILT with little sand (MH), with a PL of 44 and PI of 59; and

• B-4 was classified as a SILT with little sand (MH), with a PL of 69 and PI of 43.

-
In general, field observations of the grain-size of the samples compared well with the results of the

grain-size distribution analyses. Results of the geotechnical laboratory tests are presented in

AppendixD.
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-
Ten (10) samples were collected from the soil borings for chemical analyses, five (5) from the Fill

Material Unit and (5) from the Glacial Deposits Unit. Three (3) samples each were collected from

borings B-1 and B-2. Two (2) samples were collected from borings B-3 and B-4 as no indications

of contamination were observed in these borings. Table 2 summarizes the sample depth intervals

for each boring. The soil samples were submitted to the laboratory for analysis ofVOCs, SVOCs,

TAL metals, and TPH.

The analytical results of the soil samples were compared to the NJDEP Soil Cleanup Criteria (SCC)

(NJ.A.C. 7:260, revised February 3, 1994), including the Residential Direct Contact, Non-

Residential Contact, and Impact to Groundwater criteria.

-
A complete laboratory analytical report for the soil samples is included in Appendix C. Detected

soil constituents are summarized in Table 4, which also include a listing of the above NJDEP

quantitative criteria. Exceedances of the most stringent of the SCC criteria are highlighted in the

table, and their locations and results are shown in Figure 3.

A review of the analytical results for Fill Material Unit soil samples shows that there are

exceedancesofthe SCC for SVOCs (from the polycylical aromatic hydrocarbon [PAH) fraction) in

two (2) samples, TP-3 and B-1 A, and exceedances of the SCC for metals (primarily arsenic,

cadmium and/or lead) in eight (8) samples, TP-2, TP-3, TP-4, TP-5, B-1A, B-2A, B-3A and B-4A.

A review of the Glacial Deposits Unit soil samples showed only three (3) constituents were

reported to exceed the SCC criteria for the five (5) samples: cadmium, at a concentration of 1.3

micrograms per kilogram (mglkg)or parts per million (ppm) from a depth interval of 22 ft. to 24 ft.

bgs in sample B-2C; and beryllium and chromium at a concentration of 7.1 ppm (each) from a

depth interval of 66 ft. to 68 ft. bgs in sample B-48.

The results of the soil boring and soil sampling program can be summarized as follows:

• Stratigraphy at the Site consists of the following in descending order: Fill Material Unit;
Intertidal Channel Deposits Unit (in limited areas); Meadow Mat Unit (acting as a local
confining layer); and the Glacial Deposits Unit;
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• Vertical permeability of the Meadow Mat Unit ranged from 2.0 x 10-7 emlsee to 3.9 x 10-7 .

em/see with an average of2.95 x 10-7 cm/sec;

• Grain size distribution analyses of the Meadow Mat Unit materials indicated classification
as a silt to silty sand;

• Analytical results for Fill Material Unit soil samples shows that there were exceedancesof
the SCC for SVOCs (from the PAH fraction) in two (2) samples, and exceedancesofthe
sce for metals {primarily arsenic, cadmium and/or lead} in eight (8) samples; and,

• Only three (3) constituents (cadmium - 1.3 ppri1 in sample B-2C, beryllium - 7.1 ppm in
sample B-4B and chromium - 7.1 ppm in sample B-4B} in the Glacial Deposits Unit were
found to exceed the most stringent of the SCC.

4.5 Water Level Measurements

-

Two (2) rounds of synoptic water level measurements were conducted in all 24 piezometers and the

2 staff gauges during the FRI to determine groundwater flow direction(s) and to determine the

effect, if any, of tidal influences on the groundwater flow at the Site. Potentiometric surface maps

were then prepared for the Fill Material Unit and the Glacial Deposits Unit during both high and

low tide conditions. The water level measurement data is summarized in Table 5 and the

potentiometric maps of the Fill Material Unit are included as Figures 4 and 5, and the

potentiometric maps for Glacial Deposits Unit are shown on Figures 6 and 7.

The synoptic water level data showed that two distinct groundwater systems existed in the shallow

subsurface underlying the Site. These groundwater systems include the shallow system developed

within the Fill Material Units and the Intertidal Channel Deposits Unit, and a deeper flow system in

the Glacial Deposits Unit. These two systems are hydraulicallyseparated by the Meadow Mat Unit

which serves as a local confining layer (Figure 8).

-

The groundwater is under unconfined conditions in the FiJI Material Unit and groundwater levels

are above the Passaic River water level. Groundwater in the Fill Material Unit generally flows

radially away from approximately the central portion of the Site (Figures 4 and 5) south towards the

Passaic River, west towards the Conraill Amtrak right-of-way, and east in the general direction of

Frank E. Rodgers Boulevard. However, during the high tide of the Passaic River, the direction of

groundwater flow is locally reversed along the bulkhead so that groundwater flows from the river

towards the center of the Site. This is shown in Figure 4, where a gentle trough in the groundwater
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- elevations is observed parallel with the bulkhead during high tide. Water levels measured at the

staff gauges SG-2 (3.49 feet MSL) and SG-1 (3.61 feet MSL) are higher than those measured at

piezometersPZ-IB (2.85 feet MSL) and PZ-SB (3.14 feet MSL) which are within 100 feet from the

bulkhead line. Farther inboard of the trough, groundwater elevations measured at inboard

piezometers(PZ-2B, PZ-3B, and PZ-13B) are higher than the high tide water levels measured at the

staff gauges.

Groundwater levels measured in the piezometers screened within the Glacial Deposits Unit are

consistently below the water level of Passaic River during both low tide and high tide conditions

(see Figures 6 and 7). The direction of groundwater flow in the Glacial Deposit Unit is the same

throughout the tidal cycles, which is northerly, away from the river. Heavy groundwater pumping

at off-site locations northeast of the Site apparently has caused a reversal of groundwater flow away

from the river in the Glacial Deposits Unit. Groundwater elevations measured in piezometers

indicate the groundwater flow in this unit is northerly and northeasterly, away from the Passaic

River.-
Groundwater flow is away from the Passaic River within the Glacial Deposits Unit and is much

lower than river level in the northern portion of the Site (also see Figures 6 and 7). As further

discussed below, the Glacial Deposits Unit are unsaturated beneath the Meadow Mat Unit in some

portions of the Site. Therefore the Meadow Mat Unit serves as a confining layer only in localized

areas.

The influence of tidal fluctuations at the Site has also been investigated. Passaic River water levels

were-recorded at staff gauge locations SG-I and SO-2. During a rising (or flood) tide, the surface

water elevation at staff gauge SG-I (downstream location) is higher than the water level at staff

gauge SG-2 (upstream location). Conversely during a falling (or ebb) tide, the SG-1 water level is

lower than the SG-2 water level. This data show that the river flow is reversed during the flood or

rising tidal cycle, which potentially needs to be considered during the design of a possible IRA.

-
Continuous water level measurements were taken at one staff gauge (SG-1) and several

piezometers (PZ-IA, PZ-1B, PZ·SA, PZ-5B, PZ-6B, PZ-7A, PZ-10B, PZ-13A, and PZ-13B) for a

duration of 7 days to assess the influence of tides on groundwater flow at the Site. This data is
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- summarized in Appe~dix F. Groundwater elevations measured at the above locations were plotted

againsttime in order to determine the cycl icity of the tides, as shown on Figures 9 and 10.

The continuous water level data showed that the tidal fluctuations of the river influenced

groundwater levels in both the Fill Material Units and the Glacial Deposits Unit, only in a zone

proximal to the river. In the Fill Material Unit. tidal influence was shown in piezometer PZ-I B

located approximately 60 ft. from the river, but not in piezometers PZ-I3B, PZ-6B and PZ-IOB

situated approximately 510ft., 650 ft., and 650 ft .• respectively. from the river. It should be noted

that piezometer PZ-SB. although located along the bulkhead and screened in the Fill Material Unit

similar to PZ- I B. did not show any tidal influence. This apparent lack of response in this

piezometer is interpreted to be due to stratigraphic variation in the immediate vicinity of the

piezometer. In this area, the thickness of the Fill Material Unit was only 5 ft., the base of the Fill

Material Unit was approximately 4 ft. higher than that at PZ-l B. and the underlying Meadow Mat

Unit was approximately4 ft. thicker (see Table 6).

-. In the Glacial Deposits Unit, tidal influence was shown in piezometers PZ-IA and PZ-5A located

approximately 60 feet and 95 feet from the river, respectively. but not in piezometers PZ-13A or

PZ- 7A located approximately 520 ft. and I 190 ft., respectively. from the river.

The observed groundwater systems at the Site were classified as confined or unconfined based upon

the continuous water level data, as evidenced by the following. The plot of water level elevations

over time for piezometer PZ-l B screened in the Fill Material Unit shows a time-lag in the response

of groundwater levels with changing tidal conditions (Figure 10). The rise in groundwater level is

some time after the level of the river rises. In surficial unconfined aquifers that are tidally

influenced. changes in water level are due to the physical movement of groundwater (i.e .• saturation

or draining of the pore space). Thus. as the tide rises and is measured at the staff gauge.

piezometers inboard of the river respond with a time lag because the rising groundwater slowly

pervades and saturates the Fill. As the tide ebbs, groundwater levels may be reversed but with a

time-lag as water drains from the pore spaces within the Fill. Accordingly, this data indicates that

groundwater within the Fill Material Unit is unconfined.

- In contrast, the plots for water level elevations over time for piezometers PZ-IA and PZ~5A

screened in the Glacial Deposits Unit beneath the Meadow Mat Unit show that tidal response is
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almost concurrent with the rising or falling tides (Figure 9). The lack of time-lag in tidal response

and concurrent water level change show that the Glacial Deposits Unit, where fully saturated, are

confined beneath the Meadow Mat Unit (or local confining layer).

The results of the use of the oil-water interface probe during the synoptic water level measurements

did not indicate the presence of any measurable thickness (Le., >0.0 I ft) of either LNAPLs or

DNAPLs in the piezometers, with the exception of piezometer PZ-? A in which approximatelyO.04

ft. of a suspected DNAPL was observed. Multi-colored sheens were noted in several piezometers,

including PZ-7 A, PZ-6A, and PZ-2B, and PZ-13B.

Data from the piezometers may be summarized as follows:

• Two distinct groundwater systems exist in the shallow subsurface underlying the Site, one
within the Fill Material Unit and another within the Glacial Deposits Unit, separated by a
local confining layer (the Meadow Mat Unit);

• Both groundwater systems are in direct hydraulic connection with the Passaic River;-
• Groundwater levels in the Fill Material Unit are generally above the level of the Passaic

River and the groundwater flows radially away from near the center of the Site;

• Groundwaterwithin the Fill Material Unit is under unconfined conditions;

• Groundwater levels in the Glacial Deposits Unit are generally below the level of the
Passaic River and the groundwater flows northeastward across most of the Site, away from
the river,

• Groundwaterwithin the Glacial Deposits Unit is under confined conditions where saturated
in the southwestern part of the Site, and under unconfined conditions where not fully
saturated in the northeastern part of the Site;

• Tidal fluctuations of the river influence groundwater levels in both the Fill Material Unit
and the Glacial Deposits Unit, but only in proximity to the river;

• River surface water flows downstream towards Newark Bay during ebb tide, but reverses
and flows upstream during flood tide; and,

• Measurable thickness (Le., >0.01 ft) of either LNAPLs or DNAPLs were not observed in
any of the piezometers, with the exception of piezometer PZ- 7 A in which approximately
0.04 ft. of DNAPL was observed. Multi-colored sheens were noted in several
piezometers, including PZ-7 A, PZ-6A, and PZ-2B, and PZ-13 B.
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4.6 Groundwater Sampling

A limited number of groundwater samples were collected during the FRI to detennine groundwater

quality at the Site. Samples were collected from five (5) piezometers screened in the Fill Material

Unit (piezometers PZ-l B, PZ-4B, PZ-5B, PZ-l OB, PZ-13B) and two (2) piezometers screened in

the Glacial Deposits Unit (piezometers PZ-I A, PZ- 7A).

Analytical summaries for the groundwater samples collected are shown in Table 7. The NJDEP

Ground Water Quality Standards (GWQS) (NJ.A.C. 7:9-6) are shown for comparison purposes.

Groundwater results from all five (5) samples collected in the Fill Material Unit exceed the GWQS

for several metals (e.g., aluminum, antimony, iron, lead, manganese, sodium, etc.), two (2) samples

(PZ-I OBand PZ-I3B) exceed the standard for benzene(a voq, and three (3) samples exceed the

standard for TDS (PZ-l B, PZ-4B and PZ-5B).

The two (2) Glacial Deposits Unit groundwater samples had exceedances of TDS, aluminum,

manganese and sodium. The upgradient piezometer PZ-! A (near the river) also had an exceedance

of benzene. The downgradient piezometer PZ-7 A (in the northern portion of the Site near Frank E.

Rodgers Boulevard) also had exceedances of arsenic, cadmium, and iron. Figure II shows the

exceedancesofthe GWQS for groundwater samples collected during the FRI.

Results of the groundwater sampling conducted during the FRI can be summarized as follows:

• Groundwater results from all five (5) samples collected in the Fill Material Unit exceed the
GWQS for several metals (e.g., aluminum, antimony, iron, lead, manganese, sodium, etc.),
two (2) samples (PZ-IOB and PZ-13B) exceed the standard for benzene, and three (3)
samples (PZ-l B, PZ-4B and PZ-5B) exceed the standard forTDS; and,

• Two (2) Glacial Deposits Unit groundwater samples had exceedances of IDS, aluminum,
manganese and sodium. The upgradient piezometer PZ-1A (near the river) also had an
exceedance of benzene, and the down gradient piezometer PZ- 7A (in the northern portion
of the Site near Frank E. Rodgers Boulevard) also had exceedances of arsenic, cadmium,
and iron.

4.7 Slug Tests.- A total of 10 slug tests were perfonned during the FRI, three (3) in piezometers screened in the Fill

Material Unit (PZ-I B, PZ-4B, and PZ-13B) and seven (7) screened in Glacial Deposits Unit(PZ-
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conductivity were obtained using both the Hvorslev (1935) and Bouwer and Rice (1967) methods.

The results of the slug tests are as follows:

• hydraulic conductivities in the Fill Material Unit ranged from 9.78 x 10"" cmlsec to 2.58 x
10.2cmlsec ; and

• hydraulic conductivities in the Glacial Deposits Unit ranged from 3.36 x I O·~cmlsec to
9.44 x 10-3 em/sec.

The results of the slug tests are summarized in Table 8 and data interpretation graphs are included

in Appendix G.

4.8 Pumping Tests

-
Pumping (injection) tests were perfonned in two (2) piezometers screened in the Fill Material Unit

near the bulkhead, PZ-l Band PZ-4B. Injection data for each of the injection wells was analyzed

using the Earlougher method (1977) and recovery data was analyzed using the Theis method

(1935). The results ofthe pumping tests are as follows:

• hydraulic conductivities in the FiJI Material Unit ranged from 1.74 x 10-\ cmlsec to 7.23 x
10..<1em/sec.

The results of the pumping tests are summarized in Table 8 and data interpretation graphs are

included in Appendix G.

Average groundwater flow velocity and average groundwater flux rate, important design

considerations for the IRA, can be estimated using the pumping test and slug test data as shown

below.

-

Groundwater Flow Velocity

An estimate of the ground water flow velocity in the Fill Material Unit at the Site was obtained

using the calculated hydraulic conductivities, hydraulic gradients, and an assumed porosity. The

equation for average groundwater velocity is given as (Freeze and Cherry, 1979):
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Ki
v=-

n.

where:

v = average flow velocity [cm/s];
K = hydraulicconduetivity[cm/s];
i = mean horizontal hydraulic gradient [cm/cm]; and,
n. = effective porosity [ml/m I].

The following data was used to calculate the average flow velocity of the groundwater in the Fill

Material Unitat the Site:

• A geometric mean horizontal hydraulicconductivity(K) of 4.6] x 10') cm/s;

• A horizontal hydraulic gradient of (i) of 0.01241 (aetennined from PZ-13B to the river
using the mean river level); and,

• An estimated effective porosity (0.) of 0.25 (typical of sandy materials [Freeze and Cherry,
1979] which has been assumed for the Fill Material Unit).

- The corresponding calculated average flow velocity of the groundwater in the Fill Material Unit is

1.65 x 10-4cm/s (171 ftlyr or 0.4 7 ftfday).

The horizontal hydraulic conductivity of the Meadow Mat Unit was detennined by analyzing

Shelby tube samples taken from borings B-2 and B-3. The samples were analyzed by the

geotechnical laboratory using the falling head penneametermethod ..

An estimate of the groundwater flow velocity through the Meadow Mat Unit can be obtained by

using the methods outlined above and the following data:

• A geometric mean horizontal hydraulic conductivity (K) of 2.79 x 10-7 cm/s (detennined
from laboratory analysis of Shelby tube samples from the Meadow Mat Unit in borings B-1
and B-2, which were 3.9 x 10.7em/s and 2.0 x 10.7 em/s, respectively,yielding a geometric
mean of2.79 x 10.7 em/s

• Hydraulic gradients in well pairs calculated from water levels measured during the FRI.

- • An estimated effective porosity (0.) of 0.10 (typical of clay materials [Freeze and Cherry,
1979] which has been assumed for the Meadow Mat Unit).
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The corresponding calculated flow velocities range from 0.000107 ft/day to 0.00326 ftlday. Using

these flow velocity values along with the stratigraphic data, the time required for groundwater to

flow through the Meadow Mat Unit can be calculated. The time required varies from 4.2 years at

PZ- IOAIBto 65.9 years at PZ-5A/B. A summary of the travel times for the Meadow Mat Unit is

contained in Table 9.

Groundwater Flux Rates

The quantity of water moving through the Fill Material Unit that discharges into the Passaic River

can be calculated using data developed from the pumping and slug tests conducted during the FRl .

This quantity of water, or volumetric flux (q), represents a unit width of a water bearing unit and is

calculated as (Heath, 1987):

dhQ"",Kbw-
dl

where:

- Q = volumetric flux [ff/day] of fill water discharging to the river;
K = hydraulic conductivity [ft/day] of man-made fill;
bw = saturated cross-sectional area of the water bearing unit [tr]; and,
dh/dl = hydraul ic gradient [ft/ft].

The following data was used to calculate the average flux rate of water from the Fill Material Unit

into the river:

• A geometric mean horizontal hydraulicconductivity(K) of 4.61 x JO-l cmls or 13.07 ft/day
(determined from analysis of aquifer tests performed in the fill;

• The mean hydraulic gradient (dh/dl ) of 0.01241 (detennined from PZ-13B to the river
using the mean river level); and,

• The cross-sectional area of the fill (bw) near the river of 13,600 ff (determined from the
average fill thickness near the river multiplied by the property length along the river).

The corresponding calculated average flux of water from the fill into the river is 2205 ff/dayor

11.5 gpm.

- The groundwater flow velocities and flux rate calculated above can be used for design

considerations for the IRA.
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-
4.9 Laboratory Analytical Program

Reduced data deliverables were generated by the laboratory for the groundwater and soil samples

col1ected during the FRl. These data packages were reviewed for completeness and were

validated in accordance with the documents listed in Section 3.15. The results of this data

validation for the groundwater and soil samples are summarized below.

• the analytical results for VOCs, SVOCs, TAL metals, TPH and TDS were deemed
generally acceptable; and,

• several samples for various analyses were "flagged" during the validation process, some
of which were rejected and some qualified as "estimated", The qualified data were all
deemed useable.

4.10 Groundwater Modeling

-
A numerical groundwater flow model was developed to simulate different containment (e.g.,

sheet pile walls, slurry walls, etc.) and collection (e.g., pumping, drains, etc.) combinations and

options to evaluate the potential effectiveness of different remedial alternatives. A groundwater

flow model was developed for the Site using the computer code MODFLOW, developed by the

U.S. Geological Survey (McDonald and Harbaugh, 1988). MODFLOW is a three'-dimensional

numerical, finite-difference groundwater flow model which can be used to simulate groundwater

flow in one, two, or three directions. Flow from external stresses such as wells, areal recharge

and surface water bodies can also be simulated.

,-

A finite difference grid domain was chosen to encompass the potential groundwater control

system and the nearby physical boundaries to groundwater flow. A rectangular finite-difference

grid consisting of 3 layers with 60 rows and 250 columns per layer was superimposed over the

study area. The grid was oriented so that the rows are parallel to the longest straight section of

the bulkhead. Vertically, the model consisted of three layers which were hydraulically

connected. The hydraulic interconnection between layers was simulated using the leaking layer

option for layer I and layer 2. The bottom of layer 3 acted as a no flow boundary, All layers

were modeled as confined/unconfined to account for the potential drop of water levels below the

top of each modeling layer.
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The boundary conditions were selected in accordance with the water level data from the FRI.

regional information. and extrapolation of the Site potentiometric surface to the boundaries of

the modeling grid. The top border of layer 1 and layer 3 was set under constant head boundary

with the values set to match the measured groundwater potentiometric surfaces in the historic fill

material and the glacial deposits.

Following set-up and calibration, the model was run to evaluate the following categories of IRA

alternatives:

• Passive Recovery System: Cut-off wall;

• Active Recovery Systems: Extraction wells/well points or recovery trench;

• Combined Recovery System: Cut-off wall and recovery trench.

Within these categories, several specific options were evaluated:

• Alternative 1: Cut-ofTwall;

• Alternative 2: Wells/well points;

• Alternative 3: Recovery trench;

• Alternative 4: . Recovery trench with cut-off wall;

• Alternative 5: Recovery trench with injection wells.

In evaluating the active systems (which assumed that the extraction well(s) control the

groundwater flow), the following criteria were used to assess the effectiveness and applicability

of a pumping scenario:

• The extraction wells should develop a sufficiently large capture zone that would control
the groundwater flow into the river.

• The capture zone developed by the extraction well(s) should extend towards the river to
reverse groundwater flow from the aquifer to the river.

• The total pumping rate of the extraction well(s) should be minimized to accommodate
available storage and treatment capabilities.
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- The following section provides a summary of the assessment of the potentially applicable

measures, based largely on the results of the computer simulations.

Alternative 1: Cut-Off Wall

Based on the modeling results, a cut-off wall is not recommended as a means to prevent oil

seepage into the river because of the following disadvantages:

• Groundwater and associated NAPL may laterally migrate around the sheet pile wall.

• The hydraulic head build-up in the Fill Material Unit would be greater than the ground
surface elevation in the area of the river bank. This would result in groundwater seepage
up through the ground surface, taking any potential contaminants with it.

• The section of the aquifer between the sheet pile wall and Passaic River that may contain
LNAPL would continue to seep into the river. The system would be effective only if the
sheet pile wall could be constructed in the immediate vicinity of the river bank/bulkhead
and active pumping was initiated upgradient of the wall to prevent mounding of the
groundwater .

.-
Alternative 2: Wel//Wel/point System

Based on the modeling results, a well/well point system is not recommended as a means to

prevent oi I seepage into the river because of the high cost and degree of complexity which would

be required. At low tide, a 20 well capture zone would not be continuous and as a result, some

oil potentially could seep into the river at low tide. To achieve a continuous capture zone, 47

well/well points pumping at a total of 2.5 gpm would be required. The costs associated with

constructing and maintaining a system of this magnitude were not deemed justified.

Alternative 3: RecOJIery Trendr

A recovery trench system is not recommended as a means to prevent oil seepage into the river

because of its ineffectiveness in capturing all of the groundwater flowing to the river. A seven

(7) sump/recovery trench system would work for high tide, but at low tide, the capture zone is

not continuous which could result in oil seeping into the river. To achieve a continuous capture

zone, 15 sumps pumping at a total of 2.6 gpm would be required. The costs associated with

constructing the trench and maintaining the sumps were not deemed justified.-
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This alternative consisted of a recovery trench and a series of sumps to collect the groundwater,

with a cut-off wall next to the river bank. This alternative had several advantages over the

recovery trench, including:

• The capture zone generated by the extraction system would be sufficiently large to
control groundwater flow into the river; and

• The addition of the cut-off wall greatly reduces the amount of river water being extracted
(reduction of 2 gpm at high tide) as compared to Alternative 2B, thereby reducing
treatment costs.

Alternative 5: Recovery Trench with Injection Wells

This alternative is conceptually the same as Alternative 4, but the extracted groundwater would

be injected into the Glacial Deposits Unit via two (2) injection wells after on-Site treatment.

.-
Although the results of the FRJ groundwater modeling indicated that Alternative 4 (Recovery

Trench with a Cut-off Wall) and Alternative 5 (Recovery Trench with Injection Wells)

theoretically could be used as an IRA, there are a number of design issues that remain to be

considered prior to the design and implementation of an interim remedial system for the alleged

oily discharge from the Site into the Passaic River. These issues include:

• Identifying the source for the oily discharge;

• Insufficient data on groundwater are available (a hydraulic containment system witl alter
the rate and direction of contaminant movement);

• Insufficient data on aquifer properties are available; and

• Analytical studies of groundwater flow patterns (particularly where it meets the Passaic
River) have not been sufficiently developed for the design of an appropriate hydraulic
containment system.

Given that these issues cannot be resolved with the available limited data, additional studies are

recommended for the Site as further discussed in Section 6.0.

-
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5.0 CONCLUSIONS

5.1 Site Geology

Regional geologic infonnation indicates that the geology of the Site can be divided into two

general units, an unconsolidated overburden and an underlying consolidated bedrock. The FRI

subsurface investigation extended down into only a portion of the overburden unit. and therefore

the Site geology has not been fully defined at the present time (see Section 6.0,

Recommendations). The present interpretation of the Site overburden geology, which is

described below, is based the results of the FRI as well as a review of available literature.

Figures 12 and 13 (Stratigraphic Cross-Sections) illustrate the relationship of the geologic units

along the Passaic River and perpendicular to the Passaic River, respectively.

5.1.1 FillMaterial Unit

The youngest unit within the boundary of the Site consists of miscellaneous man-made fill

material. The fill material at the Site consisted mostly of brownish-gray to gray, locally black or

dark gray mixtures of silt, sand and gravel, and miscellaneous debris. The fill ranged in

thickness from 3.5 feet at piezometers PZ-7A and PZ-12A to 11 feet at piezometer PZ-3A. It

may be thicker in local sections along the Passaic River as shown in the regional studies of

Parillo (1959). The fill material at the Site generally was loose (standard penetration test [Spn

blows N < 10) to locally compact (N = ±lS), although very loose to weight of hammer zones (N

""0) were also encountered. Locally the heterogeneous nature of fill material did not allow CPT

penetration.

5.1.2 Intertidal Channel Deposits Unit

-

The intertidal channel deposits were found only in limited areas of the Site, within narrow bands

that likely represent fonner tidal channels of the Passaic River prior to the emplacement of the

fill material. The intertidal channel deposits consisted of a well graded loose to very Joose,

brown to brownish.gray fine to coarse sand intennixed with clay and silt. The lower portion of

this unit was found to contain seams of cemented shell fragments as noted at piezometer PZ-12A

and thin sandy gravel seams as observed at borehole PZ-4A. This unit was found to range up to

8.5 feet in thickness at the locations ofCPT-6 and PZ-4A. Where present, the intertidal channel

deposits graded into the underlying Meadow Mat Unit.
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5.1.3 Meadow Mat Unit

A meadow mat consisting of organic silt and clay intennixed with sand and some peat was the

youngest, natural geologic material at the Site forming a unifonnly recognizable, laterally

continuous layer. The Meadow Mat Unit consisted of a laterally mappable organic layer which

was saturated, loose, soft (generally weight of hammer, N :;= 0), dark gray to gray, olive-gray to

black or brown in color, fibrous, and included silty clay or clay material and stringers of fine

sand.

-

The Meadow Mat Unit ranged in thickness from about 3.5 feet at CPT·6 and PZ-4A to 12 feet at

PZ-SA. The base of the Meadow Mat Unit consisted of a well defined contact, below which an

organic, gray fine-sand and silt layer was found that was correlatable with similar deposits across

the Hackensack and adjacent lowlands. The gray silt unit was relatively well consolidated, and

included a thin, "organic soil" layer of very low penetration resistance beneath a sand, silty-sand

seam in the lower portion of the Meadow Mat Unit (see CPT logs for CPT-5, CPT-6, CPT-7, and

CPT-9). Similarly, organic material and seams of peat were also intercepted in this unit beneath

the Meadow Mat Unit in piezometers PZ-SA and PZ-4A.

The Meadow Mat Unit and the overlying Intertidal Channel Deposits Unit are correlated with the

Estuarine and Salt Marsh Unit of Stanford et. aI., (1995), but are herein recorded as separate

hydrostratigraphic units because of their differing hydraulic behavior. The Intertidal Channel

Deposits Unit is considered together with the Fill Material Unit as part of the surficial

hydrostratigraphic unit, separated from deeper water-bearing units (Glacial Deposits Unit) by the

Meadow Mat Unit, herein considered to represent a Site-wide local confining unit.

5.1.4 Glacial Deposits Unit

Glacial deposits underlying the Site were found to be comprised of up to three geologically

distinct units as follows:

• Marsh deposits;

.- • Glacial outwash deposits; and,

• Glaciolacustrine deposits.
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The marsh deposits consist of an organic gray fine sand and silt layer. This unit was tentatively

correlated with the Estuarine and Salt Marsh units of Stanford et. aI., (1995);

The glacial outwash deposits consisted of stratified fine to coarse sands, interbedded with silt,

sandy silt and local seams (or lenses) of silty clay and clay, and gravel. These deposits are

uniformly brown, pale yellow to dark brown in color, and noticeably harder than the overlying

Meadow Mat Unit. This unit is considered to be a confined water-bearing unit beneath the

Meadow Mat Unit which serves as a local confining layer. This sequence is similar to the

stratigraphy reported in Parillo( 1959).

.-

Underlying the glacial outwash, a laterally persistent unit consisting of silty clays and clays was

observed in the three deep boreholes (B- I, B-3 and 8-4). This unit is tentatively identified as

glaciolacustrine deposits of Glacial Lake Hackensack. These deposits consisted of brown to dark

brown, silty clay, clay or clayey silt, with trace fine sand and occasionally gravel. The unit was

stiff to hard with blow counts generally greater than N = IS. This unit was referred to as the

"regional confining unit" in the FRI Work Plan. Based on a review of available published

literature, these glaciolacustrine deposits are believed to act as a regional confining layer,

hydraulically separating deeper geologic units from the shallower units investigated during the

FRI ( Fill Material Unit, Meadow Mat Unit and Glacial Deposits Unit).

Although these three geologically distinct units have been identified in the overburden below the

Meadow Mat Unit, they are collectively referred to as "Glacial Deposits Unit" in this Report as

they are believed to act as a single hydraulic unit..

5.2 Site Hydrogeology

5.2.1 Groundwater Levels and Hydraulic Gradients

-

As discussed in Section 4.5, groundwater levels in the FiJI Material Unit were generally above the

level of the Passaic River and the groundwater flowed radially away from the approximate center of

the Site. Horizontal hydraulic gradients near the river were highest at low tide and the levels

showed flow from the Fill Material Unit into the river. However at high tide, a slight trough

developed in the groundwater table surface near the bulkhead indicating flow reversal from the

river into the Fill Material Unit. In contrast, groundwater levels in the Glacial Deposits Unit were
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most of the Site (away from the river). Groundwater levels and horizontal hydraulic gradients

varied in both the Fill Material Unit and Glacial Deposits Unit as a result oftidal fluctuations.

The vertical hydraulic gradient between the two groundwater systems was calculated by dividing

the difference in head by the distance between the mid-point of the screen intervals. Vertical

gradients were calculated for all eight (8) piezometer pairs located within the confined section of

the Glacial Deposits Unit (2 of the 10 piezometer pairs were located in an area where the glacial

deposits are not fully confined). These calculations are summarized in Table 9. The calculated

vertical gradients were all negative, indicating that the vertical component of groundwater flow is

downward. The values were fairly low, ranging from 6.30 x ]0.2 ft.lft to 4.1 ] x 10.1 ftJft.

5.2.2 Hydraulic Cond uctivities and Flow Velocities

-
As described in Sections 4.7 and 4.8, hydraulic conductivities of the Fill Material Unit were

calculated by analyzing short-term injection test data and slug test data for wells PZ-I Band PZ-4B

and slug test data for well MW-I3B. The injection test data were analyzed using the methods of

Earlougher (1977) and Theis (1935). Calculated hydraulic conductivities were 8.84 x 10.2 cm/s,

] .24 x 10.3 cm/s and 8.96 x Irr cm/s for PZ-I B, PZ-4B and PZ-13B, respectively, with a geometric

mean of 4 .61 x 10.3 cm/s.

Hydraulic conductivities of the Glacial Deposits Unit were calculated by analyzing slug test data

for wells PZ-IA, PZ-4A, PZ-5A, PZ-6A, PZ-7A, PZ-8A and PZ-12A. The slug tests of the wells in

the Glacial Deposits Unit were analyzed using the methods of Hvorslev (1951) and Bouwer and

Rice (1976). The calculated average hydraulic conductivities using these methods range from 3.73

x 10's cm/s at PZ-8A to 8.05 x ]0.3 cm/s at PZ-6A, with an overall geometric mean of 4.33 x 10-4

cm/s. A summary of the horizontal hydraulic conductivity testing results and analysis methods is

included in Table 8.

Estimates of groundwater flow velocity in the Fill Material Unit and through the Meadow Mat Unit

were made in Section 4.8. The calculated average flow velocity in the FiJI Material Unit was 1.65 x

10-4cm/s or 0.47 ftlday. The calculated flow velocities for the Meadow Mat Unit ranged from

0.000107 ftlday to 0.00326 ftlday. Using these flow velocity values along with the stratigraphic
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data, the time required for groundwater to flow through the Meadow Mat Unit was calculated to

vary from 4.2 years at PZ-IOAIB to 65.9 years at PZ-5AJB. These travel time calculations are

summarized in Table 9.

5.2.3 Groundwater Flux Rates

The quantity of water, or volumetric flux, moving through the Fill Material Unit that discharges

into the Passaic River was calculated in Section 4.8 to be about 2205 friday or 11.5 gpm.

5.2.4 Tidal Influences

--

Tidal fluctuations of up to six (6) feet were observed in the Passaic River during the long tenn

water level measurements. As previously described, water in the river flows downstream towards

Newark Bay during ebb tide, but reverses direction and flows upstream during flood tide. The

lateral extent of tidal influence in the two shallow overburden groundwater systems at the Site can

be estimated using data developed during the FRI. For the purposes of this estimate, tidal influence

is defined as a change in the water level of ± 0.05 feet or more (i.e., an amplitude of ±O.I 0 feet or

more). From Table 5, piezometer PZ-3B screened in the Fill Material Unit showed a change in

head of approximately 0.1 ft during a tidal cycle. Since this well is about 250 feet from the river,

the area of the Fill Material Unit influenced by tidal variations in the river is estimated to be

approximately 250 feet.or less from the river bank. The continuous water level measurements

show that water levels in the Fill Material Unit near the river vary as much as approximately3.5 ft.

depending on the tide stage (Figure 10).

Likewise for the Glacial Deposits Unit, piezometer PZ-13A, screened in the glacial deposits,

showed a change in head of approximatelyO.1 ft. during a tidal cycle (Table 5). This indicates that

tidal influence extends approximately 500 feet or less from the river within the confined Glacial

Deposits Unit. The maximum observed water level fluctuation in the Glacial Deposits Unit was

approximately3 ft (Figure 9).

5.3 Contaminant Distribution

- All soil and groundwater sample data collected during the FRl were subject to data validation in

accordance with the NJDEPprotocols described in Section 3.15. The laboratory analytical

deliverables are attached in Appendices C and I. The results of the data validation are provided in
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Section 4.9, and the validated detections for the various environmental media are summarized in

Tables 4 and 7. The validated detections for these samples were compared to the appropriate

remediation criteria/standards, if any, to assess potential areas of concem for future Site

investigations. Forthis review, the following comparisons were made;

• Soil sample results were compared to the NJDEP Soil Cleanup Criteria (N.J.A.C. 7:260,
revised February 3, 1994), including the Residential Direct Contact, Non-Residential
Direct Contact, and Impact to Ground water criteria; and,

• Groundwater samples were compared to the NJDEP Groundwater Quality Standards
(N.J.A.C.7:9-6).

5.4 Site Conceptual Model

.-'

A conceptual site model (CSM) is a database that is used as a basis to make infonned

management! engineering/scientific decisions. A CSM for the Site, which primarily addresses

site geology and hydrogeology, is illustrated on Figure 14, and described below. This CSM is

based on the FRI field data and the available applicable literature discussed in previous sections .

The Site is comprised of a parcel of land roughly triangular in shape and approximately30 acres in

size. The south/southwestem boundary consists of about 1600 feet of shoreline along the Passaic

River; the eastem two-thirds of which has been reinforced through the construction of a wood and

concrete bulkhead.

Surface water in the Passaic River adjacent to the Site river flows downstream towards Newark Bay

during ebb tide, but reverses direction and flows upstream during flood tide. Sediments in the river

near the Site bulkhead range in thickness from 18 feet to 30 feet bgs, and have a very soft

consistency and little shear strength

The Site is underlain by overburden and bedrock. Literature shows that the unconsolidated

overburden varies in thickness across the Site from 60 ft. to 200 ft., depending on location. The

overburden consists of the following units:

.- • Fill Material Unit;

• Intertidal Channel Deposits Unit (only in select areas);
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• Meadow Mat Unit (the local confining layer); and,

• Glacial Deposits Unit (including the regional confining layer).

The Fill Material Unit ranges in thickness from 3.5 ft. to 11.0 ft. and has hydraulic conductivities

ranging between 4.78 x 10-4 cmlsec to 6.79 x 10-2 cm/sec. The Meadow Mat Unit ranges in

thickness from 3.5 ft. to 12.0 ft. and has penneabilitiesranging from 2.0 x 10-7 cmlsec to 3.9 x 10.7

cm/sec. Hydraulic conductivities in the Glacial Deposits Unit range from 3.36 x 10.5 cmlsec to 9.44

x 10-3 cmlsec

There are two distinct groundwater systems in the shallow overburden (i.e., that portion

investigated by the FRJ) at the Site, an unconfined system in the Fill Material Unit and a

(largely) confined system in the Glacial Deposits Unit. The Meadow Mat Unit acts as local

confining layer between the two systems. Groundwater within the Fill Material Unit generally is

above the level of the river and flows radially away from the approximate center of the Site.

Groundwater within the Glacial Deposits Unit typically is below the level of the river and flows

primarily northeastward across the Site (away from the river) likely due to heavy off-site

pumping in these deposits. Vertical hydraulic gradients between the two systems are slightly

negative, indicating downward flow. Both groundwater systems are in hydraulic communication

with the Passaic River; and are influenced by tides in proximity to the river. Tidal influence

extends approximately 250 ft. from the river in the unconfined Fill Material Unit and

approximately 500 ft. in the confined Glacial Deposits Unit. Total calculated groundwater flux

from the Fill Material Unit to the river is 11.5 gpm.

Based upon literature, a laterally continuous glaciolacustrine clay unit is found within the Glacial

Deposits Unit. This unit serves as the regional confining layer and was the deepest unit

investigated during the FRI.

5.5 Project Objectives

The objective of the FRI was to identify potential lRAs at the Site which would minimize

hydraulic communication between the Site and the adjacent Passaic River. Specific objectives of

the FRI were to:
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• Detennine the general stratigraphy and physical and hydrogeological characteristics of the

subsurface soils at the Site above the regional confining layer;

• Obtain data needed to determine the engineering and hydrogeological properties of the
subsurface soils above the regional confining layer and to assess groundwater movement
and potential presence ofMGP residuals within the soil strata;

• Investigate engineering properties of the subsurface that could significantly influence the
IRA; and,

• Collect hydrogeological data needed to understand the nature of groundwater flow near the
Passaic River.

--

The specific objectives of the project have been met by successful completion of the work scoped

in the FRI Work Plan. PotentiallRAs were identified and evaluated (see Section 4.10). A specific

IRA cannot be recommended at this time because the source of the oily discharge to the Passaic

River was not located during the FRI. Absent a defined source, no conclusions can be made

regarding actual pathways between the Site and the river for the migration of oily fluids. Therefore,

the efficacy of a particular IRA to break pathways and thereby abate the oily discharge cannot be

ascertained. Consequently, potentiallRAs for the Site cannot be fully evaluated until additional

studies are completed to resolve these remaining technical issues.

-
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6.0 RECOMMENDATIONS

The objective of the FRI was to identify potential lRAs at the Site which would minimize

hydraulic communication between the Site and the adjacent Passaic River.

The specific objectives of the FRl were to:

• Determ ine the general stratigraphy and physical and hydrogeological characteristics of the
subsurface soils at the Site above the regional confining layer;

• Obtain data needed to determine the engineering and hydrogeological properties of the
subsurface soils above the regional confining layer and to assess groundwater movement
and potential presence of MGP residuals within the soil strata;

• Investigate engineering properties of the subsurface that could significantly influence the
IRA; and,

• Collect hydrogeological data needed to understand the nature of groundwater flow near the
Passaic River.

--
These specific objectives have been fully met by the FRI. However, there are a number of design

issues that remain to be considered prior to the design and implementation of an interim remedial

system for the alleged oily discharge from the Site into the Passaic River. These issues include:

• Identifying the source for the oily discharge;

• Insufficient data on groundwater are available (a hydraulic containment system will alter
the rate and direction of contaminant movement);

• Insufficient data on aquifer properties are available; and

• Analytical studies of groundwater flow patterns (particularly where it meets the Passaic
River) have not been sufficiently developed for the design of an appropriate hydraulic
containment system.

Potential JRAs cannot be evaluated until additional studies are completed to resolve these issues.

Such studies should include:
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• An evaluation of preferential pathways for potential discharges for MOP residuals from the
Site to the river;

• A comprehensive understanding of the Site stratigraphy above Glacial Deposits Unit,
particularly along the river; and,

• A more comprehensive characterization of ground water and contaminant flux between the
Site and the river.

Therefore, to design an appropriate remedial measure, further investigation at the Site is required

via a site-wide remedial investigation (RI) pursuant to the Technical Requirements for Site

Remediation (NJ.A.C. 7:26E). ]t is envisioned that data from the RI will be used to develop site-

wide remedial actions (RAs), if deemed appropriate, including an action to mitigate the discharge

of the oily substance from the Site. Until the RI has been completed and RAs, if any, have been

agreed upon and implemented, the absorbent booms, which have proven to be an effective measure

to protect both human health and the environment from the discharge, will continue to be deployed

in the river along the Site .

g:lprojects\9S3-6J06':i.rpI'Jinal\lUI_ f.doc
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_.
Table 1

Vane Shear Testing Results
Former Harrison Gas Plant

Focused Remedial Investigation

-

- _ ..- -- _'0.'.". .,-- .._..

Vane Shear Depth Shear Strength (MaxI Consistencyrl
Location (feet bgs) (pst)

GV-1 10-10.5 38 very soft
11.5-12 38 very soft

13.25-13.75 38 very soft
14.25-14.75 38 very soft

15.5-16 113 very soft
17-17.5 38 very soft
20.5-21 76 very soft
22-22.5 113 very soft

Bottom of River Sediments @ 27.5 feet bgs

GV·2 10.5-11 76 very soft
12-12.5 132 very soft
13.5-14 76 very soft
18.5-19 151 very soft
21·21.5 113 very soft
23-23.5 94 very soft
24.5-25 113 very soft
26-26.5 113 very soft

Bottom of River Sediments @ 30 feet bgs

GV·3 11.25-11.75 0 very soft
14-14.5 75 very soft

Bottom of River Sediments @ 16.0 feet bgs
I 16_5-19 -I 415 very soft

Notes (.) Classsified per "General Relationship of Consistency and Unconfined Compression
of Clays," Table 8.3, Principals of Geotechnical Engineering, Braja Das, 1990 .

.-
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February 1997-- Table 2
Soil Sample Depth Intervals
Former Harrison Gas Plant

Focused Remedial Investigation

--

Location Depth Stratigraphic Unit
(feet~bgs)

Soil Borings

8-1A 4-6 Fill Material
8·18 62-64 Glacial Deposits
8-1C 8-10 Fill Material

8-2A 4-6 Fill Material
8-28 30-32 Glacial Deposits
8-2C 22-24 Glacial Deposits

8-3A 4-5 Fill Material
8-38 66-68 Glacial Deposits

8-4A 2-4 Fill Material
8-48 66-68 Glacial Deposits

Test Pits

TP-2 4-4.5 Fill Material
TP-3 4.5-5 Fill Material
TP-4 6.5-7 Fill Material
TP-5 2-2.5 Fill Material

-
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Table 3
Sample Information

Focused Remedial Investigation
Former Harrison Gas Plant

-

----,_ .... - ...

FIELD 10 No. LAB IDNo. MATRIX COMMENTS
PZ-5B 9607-6964 Groundwater
PZ-4B 9607-6966 Groundwater
PZ-13B 9607-6967 Groundwater
PZ-7A 9607-6969 Groundwater
PZ-1A 9607-6971 Groundwater
PZ-1B 9607-6972 Groundwater
PZ-10B 9607-6974 Groundwater

IHYDRIN ·19607-6966 1Groundwater IPotable water source
[£IZ-99A ·19607-6970 1Groundwater IField duplicate
RB-01 9607-6973 Groundwater Field blank
TB-01 9607-6968 Groundwater Trip blank

ITP-02 9605-4468 lTest Pit L.....
ITP-03 196054469 ITest Pit I
/TP-04 9605-4470 Test Pit
ITP-OS 19605-4471 ITest Pit I
TP-10 9605-4474 Test Pit Field duplicate
B-1A ]9605--4636 ]Soil Boring I
B-2A 9605-4638 ]Soil Boring I
B-1B 9605-4637 Soil Boring I

IB-1C 9605-4642 Soil Boring I
IB-2B .19605-4644 JSoil Boring IIB-2C 9605-4645 ISoil Boring
fS-3A 9605-4776 Soil Boring 1
IB-3B 9605-4777 ISoil Boring I
IB-4A J9605-4883 1Soil Boring I
IB-4B 19605-4884 ------ . JSOill?~ring 1
IB-10 ]9605-4778 ISojtBOring .. IField duplicate
IRB-D1 W605-4472 ITest Pit IField blank
ITB-01 9605-4473 ITest Pit .. ITrip blank
IRB-02 J9505-4639 Soil Boring IField blank
IRB-03 J9505-4640 I Soil Boring jRe1dblank ... -
IRB-04 J9505-4641 ISoil Boring !Field blank
IRS-D6 J9505-4779 JSoil Boring IField blank
IRB-07 J9505-4885 JSoil Boring !Field blank
ITB-02 19505-4643 Soil Boring ITrip blank
TB-Q4 9505-4886 ISoil Boring Trip blank

-
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Febluar y ) Table 4
Summary of Soil Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

)3.6306

Sample Point: 8-18 Sample Point: 8-28 Sample Point: B-2C

Lab 10 Number: 9605-4637 Lab 10 Number: 9605-4644 Lab 10 Number: 9605-4645

Date Sampled: 5/22/96 Date Sampled: 5/24196 Date Sampled: 5/24'96

L Criteria L .. Date Analyzed: 5/31f96 Date Analyzed: 6/1/96 Date Analyzed: 611/96
(1) I (2) I (3) CRQLjP3mI1eter . II SQL Result Qual I SQL Result Qual II SQL Result Qual

4200000 100000 230000 330 I Naphthalene 320 · 320 t - 630

I

-
- - - - - - 330 I 2-Melhylnaphthalene 320 - 320 - 630 -

330 I Acenaphthylene 320 I 320 - I 630- - - - - . - i ! -
10000000 100000 3400000 330 Acenaphthene 320 - 320 - 630 -
100~~0001 10~~00

... 330 Phenanthrene 320 · i 320 . 630 -
1E+07 330 Anthracene 320 - 320 - 630 · I,

10000000 100000 2300000 330 Fluoranthene 320 - I 320 - 630 -,
10000000 100000 1700000 330 Pyrene 320 I - 320 - 630 · i I

4000 500000 900 330 Benzo(a)anthracene 320
,

320 630
I

- - -
I i

40000 500000 9000 330 Chrysene 320 .. 320 - 630 · I ,
4000 50000 900 330 Benzo(b)nuoranthene 320 - 320 - 630 - I

I4000 500000 900 330 Benzo(k)nuoranthene 320 - 320 - 630 -
660 100000 660 330 Benzo(a)pyrene 320 - 320 -

I
630 580 J.93

4000 500000 900 330 Indeno(1.2.3-cd)pyrene 320
I

320 630 i· .
I -

i
320 630- - - . - - 330 Benzo(g,h,i)perylene 320

I
- - I -

100000001100000 2300000 330 Fluorene 320 - 320 - 630 I - I
I

I Ii I I
Noles:

All units are uglkg

"•• Indicates anatyte not detected in sample.

"•• " Indicales no criteria available.

The Oual column indicates the qualifier applied to the resuttlollowing data validation, set! back page for definition

CROL - Contract Required Ouantltation Limit.

SOL - S<lmple OU<lntitation Limit SOL <ldjusled lor peroent moisture <lnd dilution as appHC8ble.

The criteria columns are based on the NJOEP Soil Cleanup Crt\ena lor (N.JAC. 1:260, revised 213/94):

(1) Non-Residential Direct Conmer.

(2) Impact to Groundwater

(3) Residential Di,ect Contact.

= Indicates criteria eXceeded.
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Criteria

) Table 4
Summary of Soil Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point:

lab 10 Number:

Dale Sampled:

Dale Analyzed:

8-38
9605-4777

5/29/96
6113/96

Sample Point:

lab ID Number:

Dale Sampled:

Date Analyzed:

8-4B !Sample Point:

9605-4884 Lab 10 Number:

6/4/96 Date Sampled:

6{6{96 Date Analyzed:

B-10
9605-4778

5/29/96
6113/96

(1) (2) (3) CRQL Parameter SQL Result Qual SQL Result Qual SQL Result Qual

4200000 '00000 230000

, oo~~oooI' o~~oo
10000000' 100000
10000000 100000
10000000 100000

4000 500000
40000 500000
4000 50000
4000 1500000
660 100000

4~0 1500000

100000001100000

3400000

1E+07
2300000
1700000

900
9000
900
900
660
900

2300000

330 Naphthalene
330 2-Methylnaphthalene
330 Acenaphthylene
330 Acenaphthene
330 Phenanthrene
330 Anthracene
330 Fluoranthene
330 Pyrene
330 Benzo(a)anthracene
330 Chrysene
330 Benzo(b)f1uoranthene
330 Benzo(k)fluoranthene
330 Benzo(a)pyrene
330 Indeno(1,2,3·cd)pyrene
330 8enzo(g,h,i)perylene
330 Fluorene

320 - I

320 - I
320 -:
320 _ i

!
320 -!

320 - i
i

320 - i

320 -

320 -

320 -
320 •

320 -
320 -

320 -

320 -
320 -

310 -
310 -
310 -
310 -

310 i -
310 -

310! -
310 •
310 -
310 -
310 I -
310 I -

I

310 I -
310 i .
310 i •

I
310 I -

!

310 •
310 -
310 -

310 i -
310 I -
310 I _

310 I -
310 -
310 -
310 -
310 -
310 -

310 -
310 •
310 •

310 I .
Notes:

All units are uglkg

"." Indicates analyle not detected in sample.

"•• " Indicates no criteria available.

The Qual COlumnIndicates lIIe qualifier applied to ilia Illsutt following data valldlltlof1,_ back page lor definillon

CRQL • Contract Required Quantilalion Limil

SOL· Sample QuanlitaliOnLimit SOL adjuSted for pefceMt moIslUlll and dilU\lofl as Ippllclble.
The crlterla COhJI\1OS are besed on the NJDEP &Ill Cleanup Criteria for (N.J.A.C. 7:280, revised 2J3I9():

(1) Nem.Residenliat Direct Contact.

(2) Impact to Groundwater

(3) Re$ldential Direct Contact.

" Indicates cnteria e~ceede<l,

Sample 10 8-10 Is field dup. or 8-38.

}6306
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Februar y Table 4
Summary of Soil Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

•Sample Point: TP·02 Sample Point: TP.()3 Sample Point: TP.()4 i

Lab 10 Number: 9605-4468 Lab 10 Number: 9605-4469 Lab 10 Number: 9605-4470

Date Sampled: 5/20/96 Dale Sampled: 5/20/96 Dale Sampled: 5120/96
Criteria Date Analyzed: 5/24/96 Date Analyzed: 5/24/96 Dale Analyzed: 5124/96

(1) ! (2) .(3) CRQL Parameter SQL Result Qual SOL Result Qual SOL Result Qual

420.0.000 i 10~~00 230000 330 Naphthalene 350 · 290 380 , 300 130 J,93,.. 330 2-Methylnaphthalene 350 · 290 190 : IN,92,93 300 230 J,93

100~~OOOI 1O~~00

" . 330 Acenaphthylene 350 - 290 1300 300 360
i

3400000 330 Acenaphlhene 350 - 290 1400 300 .
.. .- .. 330 Phenanthrene 350 · 290 870 300 130 J,93

10000000 100000 1E+07 330 Anthracene 350 · 290 i 1000 300 210 J,93

10000000 100000 2300000 330 Fluoranthene 350 210 J,93 290 i 5500 300 200 J,93
10000000 100000 1700000 330 Pyrene 350 350 290

I
9800 300 300 J,93I

I

4000 500000 900 330 Benzo(a)anlhracene 350 180 IN,92,93 290 I 2400 300 160 J,93

40000 500000 9000 330 .Chrysene 350 230 J,93 290 I 2100 300 230 J,93

4000 50000 900 330 Benzo(b)f1uoranlhene 350 250 J,93 290 1800 300 220 J,93

4000 SOOOOO 900 330 Benzo(k)f1uoranthene . · 290 1500 300 200 J,93

660 I 100000 660 330 Benzo(a)pyrene 350 170 J,93 290 3500 300 160 J.93
4000 500000 900 330 Indeno(1,2,3-cd)pyrene . · 290 1400 300 280 J.93

" - .. ". 330 Benzo(g,h,i)perylene 350 170 J.93 290 2200 300 520

10000000 100000 2300000 330 Fluorene 350 - 290 i . 300 .
I I!
,

All unns are uglkg

"." Indicates anatyte not detected in sample.

"•• " Indicates no crIlefia ovailable.

The Qual column indicates the qualifier applied to the resun following data validation. see back page for definHion

CRQl - Contnlct Required Quanlitalion limit.

SQl • sample 0l.i1ll11i1a1ion limit; SOL adjusted for percent moisture and dllullon as applicable.

The criteria columns are based on the NJDEP Soil Cleanup Criterla For (N.J.A.C. 7:260, rwviHd 213194):

(1) Non-Residential Direct Contact

(2)lmpaet to Groundwater

(3) Residential Direct Contact.

: Indicates criteria exceeded.

1:",,"'1 •• A •• ,.. ....lm .... _
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February ) ) Table 4
Summary of Soil Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: TP..()S Sample Point: TP-10 Sample Point: B-1A
Lab 10 Number: 960S-4471 Lab 10 Number: 9605-4474 Lab 10 Number: 9605-4636

Date Sampled: 5120/96 Date Sampled: 5/20/96 Date Sampled: 5121/96

Criteria Dale Analyzed: 5124/96 Date Analyzed: 5/24/96 Date Analyzed: 5131/96
(1) (2) (3) CRQL Parameter SQL Result Qual SQL Result Qual SQL Result Qual

4200000 I 100000 230000 330 Naphthalene 300 ! - 280 190 J.93 290 I
I

" . - - - - 330 2-Methylnaphthalene 300 I - 280 240 IN,92,93 290 I
- - - - - - 330 Acenaphthylene 300 150 J,93 280 600 290 1100 I

10000000 100000 3400000 330 Acenaphthene 300 - 280 460 290 !

I- - -. - - 330 Phenanthrene 300 - 280 260 J,93 290 5200

10000000 100000 1E+07 330 Anthracene 300 - 280 390 290 900
10000000 100000 2300000 330 Fluoranlhene 300 280 J,93 280 1600 290 4000

10000000 100000 1700000 330 Pyrene 300 360 280 3500 290 5400
4000 500000 900 330 Benzo(a)anthracene 300 230 J,93 280 730 290 2400

40000 500000 9000 330 Chrysene 300 260 J,93 280 780 290 2900
4000 SOOOO 900 330 Benzo(b)f1uoranthene 300 250 J,93 280 540 290 1800 '

4000 500000 900 330 Benzo(k)f1uoranthene 300 240 J,93 280 630 290 920

660 100000 660 330 Benzo(a)pyrene 300 290 J,93 280 1200 290 1600

4000 500000 900 330 Indeno(1,2,3-cd)pyrene 300 200 J,93 280 600 290 1000

- - - - - - 330 Benzo(g,h,i)perylene 300 290 J,93 280 920 290 1200

10000000 100000 2300000 330 Fluorene 300 - 280 -
I

290 230 J,93

I I
All un~s are ugIkg

"p" Indicates analyte not detected 11'1sample.

"p p" Indicates 1'10 criteria available,

The Qual corumll illdicates lIIe qualifier applied to the result following data validation, see back page lor definition

CRQL p ConlTact Required Quantitation limit

SOL p Sample Ouallmatioll Limit; SQL adjusted for pe«:eflt moistureand dilution as applicable.

The criteria COlumns are based on the NJOEP Soil Cleanup Criteria lOr (N,JAC. 7:280, revised 213194):

(1) Non-Residential Direct Contact,

(2) Impact to Groumlwater

(3) Residential Direct Contact.

" Indicates criteria e~ceeded,

Sample 10TP-l0 is field dup. ofTP-3.

,.._, .. __ ,, ...t_ ......_

)-6306
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Febru )53-6306) Table 4
Summary of Soil Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: B-2A Sample Point: B-1C Sample Point: B-3A
Lab 10 Number: 9605-4638 Lab 10 Number: 9605-4642 Lab 10 Number: 9605-4776
Date Sampled: 5/23/96 ' Date Sampled: 5/21/96 Date Sampled: 5(29/96

Criteria Date AnalYll:ed: 5(31/96 Date Analyzed: 6/1/96 Date Analyzed: 6/6/96
(1) I (2) (3) ICRQL IF§:rameter SQL Result Qual I SQL Result Qual I SQL Result Qual

4200000 100000 230000 330 Naphthalene i 290 I - 300 - 300 · -I

.- .. .. 330 2-Methylnaphlhalene 290

I
- 300 - 300 -

- - .. - - 330 Acenaphthylene 290 - 300 - 300 ·
10000000 100000 3400000 330 Acenaphthene 290 ! . I 300 - 300 ·

I.. -. -. 330 Phenanlhrene 290 - 300 - 300 740

1000000°1100000 1E+07 330 Anthracene 290 - 300 - 300 140

I
J,93

10000000 100000 2300000 330 Fluoranlhene 290 - 300 160 I J.93 300 450
10000000 100000 1700000 330 Pyrene 290 - 300 320 I 300 720 I

4000 500000 900 330 Benzo(a)anthracene 290 - 300 180 J.93 300 280 J,93
40000 500000 9000 330 Chrysene 290 - 300 220 J,93 300 330
4000 50000 900 330 Benzo(b)fluoranlhene 290 - 300 180 IN,92 300 150 I J.93
4000 500000 900 330 Benzo(k)f1uoranthene 290 300 130 IN,92 300

I
170

i
J.93.

I i
660 100000 660 330 Benzo(a)pyrene 290 300 230 I J,93 300 230 I J.93-

I4000 500000 900 330 Indeno(1,2,3-cd)pyrene 290 - 300 140 J,93 300 -
- - - - - - 330 Benzo(g,h,i)perylene 290 - 300 190 J,93 300 170 J,93

10000000 100000 2300000 330 Fluorene 290 -
I

300 I - 300 ·
- . ._ .. I I

All units are uglkg

"-" Indicates analyte flOt delected In sample.

"•• " Indicates no Cflleria available.

The Qual column Indicates the qualiner applied to the result following data validation, see bade page for definillon

CRQL • Contract Required Quantitatlon Limit.

SQL - Sample Quantltation Limn; SOL adjusted for percent molSlure and dilution as eppllcable.

The criteria columns are based on the NJDEP Soil Cleanup Criteria for (N.JAC. 7:260, revised 213194):

(1) Non-Residential Direct Contact.

(2) Impact to Groundwater

(3) Residenllal Direct Contact .

., Indicates criteria exceeded.

TIERRA-B-002216



Februal) ) ) Table 4
Summary of Soil Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: B-4A Sample Point: Sample Point:

Lab 10 Number: 9605-4883 Lab 10 Number: Lab 10 Number:

Date Sampled: 6/4196 Date Sampled: Date Sampled:

Criteria Date Analyzed: 6/6/96 Date Analyzed: Date Analyzed:

(1) (2) (3) CRQL Parameter SQL Result Qual SQL Result Qual SQL Result Qual

4200000 100000 230000 330 Naphthalene 340
I

- I

I I- - .. -. 330 2-Methylnaphthalene 340 -
- . .. .. 330 Acenaphthylene 340

I
150 J,93 I

, I
! I

10000000 100000 3400000 330 Acenaphthene 340 -
I

I- - .- - - 330 Phenanthrene 340 300 J,93

10000000 100000 1E+07 330 Anthracene 340 -
10000000 100000 2300000 330 Fluoranthene 340 360

I
I I

10000000 100000 1700000 330 Pyrene 340

I
470 I

I

I!
4000 500000 900 330 Benzo(a)anthracene 340 220 I

J,93 i
40000 I 500000 9000 330 Chrysene 340 260 ! J,93 I

I
I

4000 1 50000 900 330 Benzo(b)fluoranthene 340 240 ! IN.92.93 i I

I i4000 I 500000 900 330 Benzo(k)f1uoranthene 340 - I

I
I

660 100000 660 330 Benzo(a)pyrene 340 220 J.93 I
4000 500000 900 330 Indeno(1,2.3-cd)pyrene 340 i 140 J.93 I- . - - - - 330 Benzo(g,h.i)perylene 340

I
190 J,93

I
I

10000000 100000 2300000 330 Fluorene 340 -
I I

All units are uglkg

"." Indicates analy1e not detected In sample.

"•• " Indicates no criteria available.

The Qual column indicates the qualiller applied to the resu~ following data validation. see back page lor definitions.

CRQl· Contract Required Ouantitation limit.

SOL - Sample Quantilation limit; SOL adjusted lor percent moisture lInd dilution as applicable.

The criteria columns are based on the NJDEP Soil Cleanup Crileria for (N.J.A.C. 7:260, revised 213194):

(1) Non·Resldential Direct Contact.

(2) Impact to Groundwater

(3) Residential Direct Contact.

= Indicates criteria exceeded.

}-6306

F; nf 1/\
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Februar ) Table 4
Summary of Soil Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investigation

)3-6306

-
Sample Point: 8·18 Sample Point: 8-28 Sample Point: B·2C !sample Point: 8·38
Lab 10: 9605-4637 Lab 10: 9605-4644 Lab 10: 9505-4645 Lab 10; 9605-4777
Date Sampled: 5/22/96 Date Sampled: 5/24/96 Date Sampled: 5/24196 Date Sampled: 5129/96

I Criteria . 1 Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA
(1) I (2) ]J3)]IDLI CRQL IParameter 11 Result Qual II Result Qual 11 Result Qual I Result Qual
·. I ·. ·. 0.5 10 Aluminum 5861 5907 I 17371 I 5977

340 ·. 14 1 3 Antimony - UJ.19 .
I

UJ.19 . UJ.19 3
20 ·. 20 0.5 0.5 Arsenic 1.5 R,27 1.8 R.27 10.3 R,27 i 1 R,27

47000 ·- 700 0.1 10 Barium 70.1 R,94 23.4 i R.94 131.1 R,94 102.75 R.94
1 ·- 1 0.1 0.25 Beryllium 0.3 0.3 0.9 0.3

100 ·. 1 0.1 0.25 Cadmium 07 0.6 1.3 0.9·. ·- - . 5 250 Calcium 12113 1122 6040 13535·. ·. 0_ 0.1 0.5 Chromium 7.9 R,94 7 R.94 32.1 I R.94 8 R,94-. - - ·. 0.1 2.5 Cobalt 4.4 4.7 10.3 i 4.6
600 - . 600 0.25 1.25 Copper 5.89 7.77 20.7 I 10.5·- ·. ·. 2 5 Iron 12610 12829 19896 11008
600 - . 100 0.1 0.15 Lead 4.68 4.79 10.59 4.77
·- - . - - 2 250 Magnesium 4081 3525 7360 4150·. -. -. 0.2 0.75 Manganese 220.28 J,16 83.53 J,16 I 349.6 J.16 256.23 J,16

270 - . 14 0.02 0.02 Mercury 1.35 J,16 0.46 J.16 2.06 J.16 0.36 J,16
2400 .. 250 0.25 2 Nickel 8.67 8.63 16.69 9.6- - ·- ·- 5 250 Potassium 1277 1037 753 1265
3100 00 63 0.25 0.25 selenium . - . 7.51 J,18
4100 ·. 110 0.1 0.5 Silver 0.6 UJ.1 0.3 UJ.1 1 UJ.1 0 j

·- ·. -. 5 250 Sodium 1876 1356 6173 I 1117

I7100 - - 370 1 2.5 Vanadium 12 11 70 I 11
1500 0_ 1500 0.3 1 Zinc 27.14 U,1 23.55 U,1 77.8 I U,1 40.09 U.l

co
~
CD
CO
CO
C
C.....o

Notes:

All units are mglkg; NA ~ Not Applicable.

"." Indicates analyte not detected in sample:·o•
o Indicates no criteria available.

The Qual COlumn indicates Ihe qualifier applied to the resun following data validation, see back page for definitions.

CROL • Contract Require<! DetectIOn Limit.

The criteriaoolumn, are baaed on the NJDEPSOIlCleanup CriteriafOr (N.J.A.C.7:260, revised 213194):

(1) Non-Residential Direct Conlacl. 10L· Instrument Detection Limit.

(2) Impact to Groundwater

(3) Residential DIrect Contact.

" Indicates criteria e~eeeded.

Fif.. · 7'1"'1)1;1,1 mtl,.h .. mlc"\~lfIIU"I"I. ., ,.,r 040
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Februar) ) ) Table 4
Summary of Soil Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investigation

)-6306

Sample Point: B-4B Sample Point: B·10 Sample Point: TP-02 Sample Point: TP-03

lab 10: 9605-4884 lab 10: 9605-4n8 lab 10: 9605-«68 lab 10: 9605-4469
Date Sampled: 614196 Date Sampled: 6129/96 Date Sampled: 5120/96 Date Sampled: 5120196

I Criteria . I Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA
..

I ('lr CRQL IParameter II Result Qual ,I Result Qual II Result Qual II Result Qual
10 Aluminum 5543 5976 i 5618 ! 5378 I340 • - 14 1 3 Antimony 2 4 6 J,19 - I20 •• 20 0.5 0.5 Arsenic 1.7 R,27 0.7 R,27 14.8 J,19 I 4 J,19

47000 •• 700 0.1 10 Barium 91.43 R.94 94.9 R,94 204.33 i 62.49 I
I

I

1 •• 1 0.1 0.25 Beryllium 7.1 0.3 0.3 0.3 I I

100 •• 1 0.1 0.25 Cadmium I 0.7 0.88

I

1 0.8 I
·. ·. ·. 5 250 Calcium 15980 11957 1145 1249 i

I I·. .. ·. 0.1 0.5 Chromium 7.1 R.94 8,6 R,94 15.8 10.5 I- - ·. ·. 0.1 2.5 Cobalt 4.4 4.8
i

5.8 6.8 i600 ·. 600 0.25 1.25 Copper 5.68 i 10,93 43.35 J,25 49.32 J,25
2 5 Iron 92.65

,
i 11594 I 19637 J,25 11915 I J,25- - .. ·. I

,

600 - - 100 0.1 0.15 I lead 4.39 : I 4.76 388.96 455.97
2 250 Magnesium 4254

i 4336 I 1289 2185·. .. ·. I
I !·. .. ·. 0.2 0.75 ,Manganese 240.64 J,16 252.47 J.16

I
111.88 150.59 ,

270 ·. 14 0.02 0.02 iMercury . 1.31 J,16 1.19 0.64 I
,

2400 ·. 250 0.25 2 INickel 8.83 , 9.46 36.59 15.28
I I·. ·. ·. 5 250 'Potassium 1164 1413 420 1072 I

3100 ·. 63 0.25 0.25 Selenium 7.42 J,18 , 11.39 J.18
I

14.81 J,19,89 12.61 J,19,89
4100 ·. 110 0.1 0.5 'Sillier 0.3 UJ.1 . 0.8 0.6
·. .. ·. 5 250 Sodium 1013 1161 523 588

7100
I ·. 370 1 2.5 Vanadium 10 13 36

I
13

I1500 ·. 1500 0.3 1 Zinc 28.76 U,1 41.1 U,l 189.45 79.07
Noles:

All units are mglkg: NA • Not Applicable.

"·"Indicates analyta not detected in sample: "•• " Indicates no criteria available.

co
~
CD
CD
CDo
o......
oJ,

sample 10 B-l0 is field dup, of B·3B.

The Qual roIIJmn indicates the qualifier .pplled to IIle result follOWing dallil va~datlon. see back page for definitions.

CRDL • Contract Required Detection Limit

The criteria columns i!lre bi!l!W!don the NJOEP Soil Cleanup Criteria for (N.JAC, 7:260, revised 2/3194):

(1) Non·ReBldMtial Direct Contact.

(2) Impact to Groundwater

(3) Residential Direct Contact.

= Indicates crHerla eXceeded.

a ....... a
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Febl\lll Table 4
Summary of Soil Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investigation

)

Sample Point: TP..04 Sample POint: TP.()5 Sample Point: TP-10 Sample Point: B-1A
Lab 10: 9605-447 Lab 10: 9605-4471 lab 10: 9605-4474 LabID: 9605-4636
Date Sampled: 5120/96 Date Sampled: 5120/96 Date Sampled: 5120/96 Date sampled: 5121/96

~Crlterla 1 Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA Date Analyzed; NA
(1) (2) (3) IDL CRQL Parameter n Result Qual 11 Result Qual II Result Qual II Result Qual- - - - - - 0.5 10 Aluminum 3199 I 6477 4645 3844 I
340 .. 14 1 3 Antimony - - I - - UJ,19
20 ·. 20 0.5 0.5 Arsenic 50.2 J,19 40.9 J,19 4.8 J,19 13.5 R,27

47000 - - 700 0.1 10 Barium 47.31 34.5 71.76 43.6 R,94
1 ·. 1 0.1 0.25 Beryllium 0.4

I
0.3 0.4 0.5

100 - - 1 0.1 0.25 Cadmium 1.2 1.2 1.1 1.6 ,

·. ·- - . 5 250 Calcium 1351 I 307 1258 1618
- . 0.1 0.5 Chromium 13.5 I 13.1 13.6 35.8 R.94·- ·.
- - ·- ·- 0.1 2.5 Coball 5.2 4.7 7.7 11.3

600 ·- 600 0.25 1.25 Copper 56.03 J,25 29.37 J.25 61.22

I
J,25 75.93 i·. ·- ·. 2 5 Iron 15119 J,25 22061 J,25 12752 J.25 26012 I

!600 -. 100 0.1 0.15 Lead 124.53 85.54 102.66 107.69·. ·. ·. 2 250 Magnesium 690 691 2191 i 1316
- - ·- ·. 0.2 0.75 Manganese 91.14 105.088 205.87 101.1 J,16

270 ·- 14 0.02 0.02 Mercury 1,08 I 2.62 0.28 0.92 I J,16
2400 -. 250 0.25 2 Nickel 19.77 I 18.37 23.52 198.67- - ·- ·. 5 250 Potassium 309 541 1034

I J,19,M

320
3100 - - 63 0.25 0.25 Selenium 16.93 J,19,89 19.68 J,19,89 12.86 .
4100 ·. 110 0.1 0.5 Silver 1 1.1 0.7 .

p - - - ·- 5 250 Sodium 605 , 662 444 806
I7100 - - 370 1 2.5 Vanadium 30 18 16 30

1500 ~ 1500 0.3 1 Zine 55.02 210.01 100 82.43 JB.2
Notes:

All units are mglkg: NA " Not Applicable.

"p" Indicates anatyle not detected in sample; "•• " Indicates no criteria available.

Sample ID TP·1 0 is field duplicate of Tp·3.

co
~
CD
CO
CO
o
o....
N

The Qual column indicates the qualifier applied 10 the result following data validation, see bac~ page lor <IefiniliOrls.

CRDL • Contract Required Detection limit.

The criteria columns are based on tl1e NJDEP Soil Cleanup Criteria for (N,JAC 7:26D, revised 2/3194):

(1) Non·Realdentlal Direct Conlact.

(2) Impact to Groundwater

(3) Residential Direct Contact.

= Indicates criteria exceeded .

Fil.. · 7'IR::IIlRlri mllt-.h ... ni .. tr\.c:tfll ......".I.. Q f\f 1A
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Februa ) Table 4
Summary of Soil Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investigation
Sample Point: 8·1C ~ampl41 Point: 8-2A Sample Point: B·3A Sample Point: B-4A
LablD: 9605-4642 LablD: 9605-4638 tabiD: 9605-4776 LabID: 9605-4883
Date Sampled: 5121196 Date Sampled: 5123/96 Date Sampled: 5129/96 Date Sampled: 614/96

Criteria Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA
(1) (2) (3) IDL CRQL Parameter Result Qual Result Qual Result Qual Result Qual-. I - - - - 0.5 10 Aluminum 10960 I 9924 I 8136 ! 3666 i340 ·. 14 1 3 Antimony . UJ,f9 -

I
UJ,19 8 7 I

20 ·. 20 0.5 0.5 Arsenic 1.8 i R.21 5.6 R.27 18 I R,27 23.5 I' JB.2.18I

I47000 -. 700 0.1 10 Barium 22.3 I R,94 15.9 R,94 54.18 R,94 5083 R,94

I I
,

1 - - 1 0.1 0.25 Beryllium 0.4 0.5 0.4 0.2 i

100 ·. 1 0.1 0.25 Cadmium 08 i 1 1.2 3.3 I-. ·. ·- 5 250 Calcium 425 I 535 4844 1107
·. ·- -. 0.1 0.5 Chromium 17.1 I R,94 24.7 R,94 14 R,94 40.6 R.94- - - - -. 0.1 2.5 Coball 5.1 9.4 8.1 6.3

600 - - 600 0.25 1.25 Copper 9.36 47,71 40.76 45.43·. ·. ·- 2 5 Iron 14487 22681 16514 46863 ,
600 ·. 100 0.1 0.15 Lead 59.45 54.62 284.98 134.87 I·- ·. - - 2 250 Magnesium 2600 5209 3875 2687- - ·- ·. 0.2 0.75 Manganese 68.97 J,16 315.76 J,16 230.27 J,16 146.4 J,16
270 ·- 14 0.02 0.02 Mercury 0.54 J,16 0.56 J,16 1.4 J.16 0.51 J.16

I2400 - . 250 0.25 2 Nickel 16.27 I 26.16 15.33 21.98
·. ·. ·. 5 250 Potassium 517 1740 10.96 431 ,

I I3100 ·. 63 0.25 0.25 Selenium .

i

. 7.06 J,t8 20.42 J,18

4~~ 1::110 0.1 0.5 Silver - . . .
·- 5 250 Sodium 816 610 i 1087

I
980

7100 _. 370 1 2.5 Vanadium 27 38
I

14 58
1500 -- 1500 0.3 1 Zinc 33.19 U,l 96.92 J8,2 95.74 I JB,2 58.85 U.1

Notes:

All units are mg/kg; NA : NOIApplicable.

"." Indicates analyte not detected in sample; "- -" Indicates no criteria available.

The Qual column indicates lhe qualifier applied 10Ihe resuillollowing data validation, see back page for definitions.

CRDL • Contract Required Delectlon Limil.

The criteria columns are based on the NJDEP Soil Cleanup Criteria lor IN.JAC. 7:260, revised 2/3/904):

(11Non-ReSldenlial Olrect Contact.

(2) Impact 10Groundwater

(3) Residential Direct Contact

: Indicates crileria eKceedad.

TIERRA-B-002221



Februar r ) Table 4
Summary of Soil Detections

Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: 8-18 Sample Point: B-2B ~ample Point: B-2e ~ample Point: B-3B
Lab 10 Number: 9605-4637 Lab 10 Number: 9605-4644 Lab 10 Number: 9605-4645 Lab 10 Number: 9605-4n1
Date Sampled: 5/22196 Date Sampled: 5/24/96 Date Sampled: 5124/96 Date Slmpled: 5129/96

I Criteria H I Date Analy.zed: 5129/96 Date Analyzed: 5/29/96 Date Analyzed: 5129196 Date Analyzed: 6/6/96
1(1) L (2) ! (3) I CRQL Parameter I SQL Result Qual II SQL Result Qual 11 SQL Result Qual II SQL Result Qual

54000 1000 I 23000 10 T richloroethene 60 - 60 - 125 - 50 -
6000 1000 4000 10 Tetrachloroethene 60 - 60 . 125 - 50 -
13000 1000 3000 10 Benzene 60 .. 60 - 125 . 50 -
1E+06 5E+05 1E+06 10 Toluene 60 I 60 125 50 -I - " -
lE+06 10000 , 4E+05 10 m&p-Xylenes 60 !

" 60 " 125 - 50 -!
!1E+06 1E+osl1 E+06 10 Acetone 60 i - 60 - 125 350 U,96 50 -I I ~ iI

Notes:

All units are ugl1<g

"." Indicates analyte nol detecte(l In sample.

"•• " Indicates no criteria available.

The Qual column indicates the qualifier applied to the result following data validalion, Sl!& back page for definitions.

CROL - Contract ReqUired Quantitation limit.

SOL· Sample Ouantitatlon Limit; SQL adjusted for percent moisture and dilution as applicable.

The criteria cclumns are based on the NJOEP Soil Cleanup Criteria for (NJAC. 7:260, revised 213194):

(l) Non-Residential Direct Contact.

(2) Impact to Groundwater

(3) Residential Direct Contact

= Indicates criteria eXceeded.

File: z:\6306\ri.rotlchemi!loIr\.<;lmVOA 11 ft'1R
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Febrm ) Table 4
Summary of Soil Detections
Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

)S3-6306

Sample Point: 84B Sample Point: 8-10 ISample Point: TP-02 Sample Point: TP-03
lab 10 Number: 9605-4884 Lab lD Number: 9605-4778 Lab 10 Number: 9605-4468 Lab 10 Number: 9605-4469
Date Sampled: 6(4/96 Date Sampled: 5/29196 Date Sampled: 5/20/96 Date Sampled: 5120/96

Criteria , . Date Analyzed: 6(6196 Date Analyzed: 6/6196 Date Analyzed: 5/28/96 Date Analyzed: 5/28/96,

(1) (2) LQL CRQL Parameter ! SQL Result Qual SQL Result Qual SQL Result Qual SQL Result Qual

I i i I54000 1000 23000 10 Trichloroethene 60 - 50 . 55 . 45 ..
II

6000 1000 4000 10 Tetrachloroethene 60 I - 50 . 55 i - ! ! 45 - I13000 1000 3000 10 Benzene 60 I 50 - 55 I - i 45 -· I !1E+06 5E+05 1E+06 10 Toluene 60 I · 50 .. 55 i - ! 45 ..I1E+06 10000 4E+05 10 m&p-Xylenes 60 I · 50 " 55 i .. 45 ..
I1E+06 1E+05 1E+06 10 Acetone 60 I - 50 - 55 i - 45 -

I I
Noles:

All un~s are uglkg

"." Indicates analyte not detected in sample.

"- -" Indicates no criteria available.

The Qual column Indicates the qualifier applied to the resull following data valida~on, He back page for definitions.

CRQL - Contract Required Quantitation Limit

SOL - Sample Ouantilatlon limit; SOL adjusted for percent moisture and dilution as applicable.

The criteria columns are based on the NJOEP 5011Cleanup Criteria for (NJAC. 7:260, revised 213/94):

(1) Non·Residential Direct Contact.

(2) Impact 10 Groundwaler

(3) Residential Oirect Contact.

" Indicates cnter;a eKceeded.

Sample 10 8-10 is field dup. of B-JS.

t"!_I.I_. A__ .......I.....__ .
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Februar r 1 Table 4
Summary of Soil Detections

Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

)3-6306

- - ... _. - -, . _ ...._-,. .._--_ .. __ . . ._ .. ... _- .,.. .__ .. _ .... _ . .. _-- .- .- _ ...

Sample Point: TP.Q4 Sample Point: TP-05 Sample Point: TP·10 Sample Point: S·1A
Lab 10 Number: 9605-4470 Lab 10 Number: 9605-4411 Lab 10 Number: 9605-4474 Lab 10 Number: 9605-4636
Date Sampled: 5/20/96 Date Sampled: 5120/96 Date Sampled: 5/20196 Date Sampled: 5121/96

Criteria Date Analyzed: 5/24/96 Date Analyzed: 5/29/98 Date Analyzed: 5/28/96 Date Analyzed: 5/29/96
(1) I (2) I (3) CRQL Parameter SQL Result Qual SQL Result Qual SQL Result Quai SQL Result Qual

54000 11000 i 23000 10 Trichloroethene 55 r, I IN,92,93 55 !
.

45 I 45 R.95- i - -
6000 1000 I 4000 10 Tetrachloroethene 55 55 I 45 45 R,9SI J,93 , - I - -
1300011000

,
3000 10 Benzene 55 55

,
I 45 45 16 R,95I - -I IIE+06 5E+05 lE+06 10 !Toruene 55

I

. I 55 . 45

I
- 45 21 R,9SI

I
1E+06 10000 4E+05 10 I m&p-Xylenes 55 I UJ,49 55 I 45 45 8 R,95.

I
I

- -
1E+06 1E+05 1E+06 10 II Acetone 55 - i 55 130 U,3 45 - 45 . R,95

I II I

Notes:

All units afe uglkg

"0- Indicates analyte not detected in sample.

", .H In(liCates no crileria available.

The Qual column indicates the qualif,er applied to the result following data validation, see back page tor deMmons.

CRQl - Contract Required Quantitatioo Limit.

Sal - Sample QuantitatiOn limit; SOL adjust&d for pllrcent moisture and dilution as applicable,

The criteria columns are based on the NJOEP Soil Cleanup Criteria for (N.JAC. 7:260, revised 2/3/94):

(1) Non-Residential Direct Contact.

(2)lmpacl to Groundwater

(3) Residential Direct Contact .

.. Indicates crtlena e~ceeded.

Sample 10 TP-10 is field duplicate of TP-3.

CD
~
CO
CO
00
oo
.......m

FilA' "'1/,;101'.1,;rntl,.""mlclr\~Ifl\\If'\4 11"f lR
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Februar: ) Table 4
Summary of Soil Detections

Volatile Organic Compounds
Fonner Harrison Gas Plant

Focused Remedial Investigation

).6306

Sample Point: B-2A Sample Point: B-1C Sample Point: B·3A Sample Point: e-4A
Lab 10 Number: 9605-4638 Lab 10 Number: 9605-4642 Lab 10 Number: 9605-4776 Lab 10 Number: 9605-4883
Date Sampled: 5/23/96 Date Sampled: 5121196 Date Sampled: 5/29/96 Date Sampled: 6/4/96

Criteria Date Analyzed: 5129/96 Date Analyzed: 5129/96 Date Analyzed: 6/6/96 Date Analyzed: 6/6/96
CRQL

_.__ ..

(1) (2) I (3) Parameter SQL Result Qual SQL Result Qual SOL Result Qual SOL Result Qual
54000 1000 23000 10 Trichloroethene 30

I
-

I
R.95 60

I
~ j 45 I -

I
60 . II

6000 10 Tetrachloroethene R,9S 60 ! I1000 4000 30 - -
I

4S - 60 ~ I

13000 1000 3000 10 Benzene 30 I . ! R.9S 60 I - 45 I - I 60 - I
i i I I ilE+06 5E+05 1E+06 10 Toluene 30 I - I R,9S 60

I
- 45 ! .

I
60 - i

""TOOOO 4E+05 10 m&p-Xylenes 30 I R,9S 60 I 45 60

I
- I I -

I
. -I I

lE+06 1E+05 1E+06 10 Acetone 30 . ! R.95 60 - I 45 - 60 96
I I

I I I I
I I 1 I I_. __ . ..-

Notes:

All units are ugl1<g

"." Indicates analyte not detected in sample.

n•• "Indicates no criteria available.

The Qual column indicales the Qualifier applied to the resun following dala validation, see back page lor definftions.

CROL· Contract Required QuanUtation Limit

SOL· Sample Quanlilation Limit; SOL adjusted for perean! moisture and dilution as applicable,

The Criteria columns are based on (he NJOEP Soil Cleanup Criteria for (N.JAC. 7:260, revised 213194):

(1) Non.Residenlial Direct Contact.

(2) Impact to Groundwaler

(3) Residential Direct ContaCt.

= Indicates criteria ex~ed_

co
,1:1.
CO
00
00
oc..........
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y ) Table 4
Summary of Soil Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: B-18 Sample Point: B-2B Sample Point: B·2e Sample Point: 8·38

Lab 10 Number: 96064637 Lab 10 Number: 9606-4644 Lab 10 Number: 9606-46451 Lab 10 Number: 9606-4n7
Date Sampled: 5/22/96 Dale Sampled: 5/24/96 Date Sampled: 5/24196 I Date Sampled: 5/29/96

[ Criteria 1 Dale Analyzed: 5/29/96 Dale Analyzed: 5/29/96 Date Analyzed: 5/29/96 Date Analyzed: 6/3/96

I ~ i RL IParameter ILiQL Result Qual I SQL Result Qual I SQL Result Qual I SQL Result Qual
00 5 TPH 6.5 I - 6.3 . i 12.5 53 J,19 6.3

I
.

I
I
I

I I

I i I

I
I

I I i
I I I Ir I

Notes:

All units aremglkg

"0" Indicates analyte not detected in sample.

"0 0" Indicates no criteria available.

The Qual column Indicates the Qualifier applied to the result fOllOWing data validatiOn, see baCk page lor delinlllons~

RL • Reporting Limit.

SOL· Sample Ouantitation Limit; SOL adjusted for percent moisture and dilution as applicable.

FlIP.' z'\6306\ri rntlr.hl'!ml!ltr\SlmTPH

)3-6306

1!i of 18
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Februa ') Table 4
Summary of Soil Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

I

Sample Point: B-4B Sample Point: B·iA Sample Point: B-2A
Lab ID Number: 9606-4884 Lab 10 Number: 9606-4636 ILoab10 Number: 9606-4638

Date Sampled: 6/4196 Date Sampled: 5(21196 Date Sampled: 5f23/96

Date Analyzed: 6/6/96 Date Analyzed: 5(29/96 Date Analyzed: 5(29/96

I RL Parameter SQL Result Qual SQL Result Qual SQL Result Qual

5 TPH 6.4 30 J,19 5.8 1556 I J,19 5.9 21 ! J,19
!
!

II

I I

Criteria

Sample Point:

Lab 10 Number:

Date Sampled:

Date Analyzed:

SOL Result

Notes:

All units are mglkg

"·"Indicales analyte not detected in sample.

". _N Indicates no criteria available.

The Qual column indicates the qualifier applied to the resull following data validation, see back page for definitions.

RL • Reporting Limit.

SOL· Sample Quanlilation Limit; SOL adjusted for percent moisture and dilution as applicaDIe.

"':1_. _.\e"ln~\..: _ ....,_ ...__ t......ro.. TnU

B·iC
9606-4642

5/21/96

5/29196

Qual
J,19

1R"f1R
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1 ) Table 4
Summary of Soil Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: B·3A Sample PoInt: B-4A Sample Point: TP-Q2 Sample Point: TP-Q3
Lab 10 Number: 960604776 Lab 10 Number: 960604683 Lab 10 Number: TP-02 Lab 10 Number: TP·03
Date Sampled: 5/29/96 Date Sampled: 6/4196 Date Sampled: 5/20/96 Date Sampled: 5120/96

I Criteria 1 Date Analyzed: 6/3/96 Date Analyzed: 6/6/96 Date Analyzed: 5/24/96 Date Analyzed: 5124/96
RL Parameter SQL Result Qual SQL Result Qual SQL Result Qual SQL Result Qual

.. 5 TPH 6 28

I
J,19 I 6.8 790 J.19 7 42 5.8

I
717

I

I I II

I I
I
I

I I!
i I I

i

i I
i i I

i I I!
Notes:

All units are rng!I<g

.... Indicates analyte not detected in sample,

"" ." Indicates no criteria available,

The Qual column indicates the qualifier applied to the result following data validation, see bae!< page lor definitions,

Rl • RepOning limit.

SQl - Sample OuantilallOn limit; SOL ad;usted lOr pefcenl moisture and dilution as applicable,

FilA' 7'\Il~0f\\ri mt\~h",mi~tr\.cllmTPH

)-6306

17 nf 1R
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February ) Table 4
Summary of Soil Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

)-6306

.. ......... -
Sample Point: TP·04 Sample Point: TP-05 :Sample Point: TP·10 Sample Point: Sample Point:

Lab 10 Number: Tp·04 lab 10 Number: TP-05 :lab 10 Number: TP·10 lab 10 Number: lab 10 Number:

Date Sampled: 5120196 Date Sampled: 5/20/96 ,Date Sampled: 5120/96 Date Sampled: Date Sampled:

Criteria Date Analyzed: 5124196 Date Analyzed: 5/24/96 Date Analyzed: 5124/96 Date Analyzed: Date Analyzed:

I .L RL Parameter SQL Result Qual I.SQ·L- Result Qual SQL Result Qual I SQL Result Qual SQL Result Qual
.. 5 TPH 6 933

I
I

6 186

I
5.6

I
835 • i

i
! !

I ! I i

I
I I I

i

I I
I ! I

I

I II
! I I

I
I
! I
I II

iI I I

I
Notes:

All units are mglkg

"." Indicates analyte not detected In sample.

"- ." Indicates no criteria available.

The Qual column Indicates the qualifier applied to the result following data validation, see back page for definitions.

RL • Reporting Limit.

SQL· Sample Quantilation Llm~; SQL adjusted for percent moisture and dilution as applicable.

Sample IDTp·10 is field duplicate of Tp·3

co
~
CO
COo
o
CO~
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Table 5
Stallc Groundwater level Data

Former Harrison Gas Plant
Focused Remedlallnveatlgatlon

611... 91 (Round I) e.t2<lJ96 (Round 21 6/24156 (Round 3)
Localion Inner Casing Time Depth 10 Groundwa'elr Time Depth to Groundwale Time Depth 10 Groundwater

El~vation {II Waler Elev8110n W8ler Elevation Water Elevaijon
(IIm!l) (II btic) (IIm.l) (II bbc} (IImsl) (II bHc) fllm.l)

I

FUI Material
pZ-le 7.36 1116 6,45 0.9,1 1327 5,34 2,Q.l,1506 4,13 3,25,
PZ-26 8.05 1114 4.22 3.8'1 1323 4,22 3,8~i 1506 4,21 3,84
pZ-3B 8.39 1112 3.24 5.1~~1320 3,25 5,14 1503 3,17 5,22
pZ-48 7.61 1106 6.26 1.3" 1317 5,93 1.118' 1456 5.35 226
PZ·58 8.92 1104 5.93 2.ll'ii11314 5.94 2.96 1454 593 2.99
Pl-6B 902 1136 4.19 04.8::!1 1351 4,19 4.63 1536 4.15 4.87
PZ-88 10.40 1129 5.21 5.1~11340 5,21 5.19 1524 5.20 5.20
PZ·98 9.50 1128 5.SO 4,QCI1331 5,51 3.99 1522 5.51 3.99
PZ·l0B 9.18 1124 4.23 4,95, 1334 423 4.95 1519 4.21 4.97
PZ·136 6.65 1135 2.25 6,6011347 2,27 6.56 1532 2.23 6.82

Glacial Deposits
PZ·1A 7.24 1115 7.45 ·0.21 1326 6.11 0.53 1510 6.41 0.63
PZ·2A 6,00 1113 B,47 ·Q,47 1324 1.89 0.11 lS05 7.56 0.42
pZ-3A 6,31 1111 9,29 ·0.96 1321 9.09 -0,76 lS03 8.86 -0.55
PZ-4A 7,59 1107 1,74 -0,18 1317 1.13 0,43 1459 8,74 0.82
PZ-5A 8,63 1103 9,10 ·0,27 1313 a,OI 0.62 1453 7.51 1.32
pZ-6A 6,00 1137 12,53 ·3.63 13SO 12.52 -3,82 1535 12.42 -3.52
PZ·7A 7,38 1130 11,03 -3.85 1342 11.02 -3,94 1527 10,95 -3,51
PZ·8A 10,SO 1128 13,96 -3,48 1339 13.96 -3,46 1525 13,88 -3.36,
PZ-9A 9,44 1126 12.75 -3.31 1336 12.75 -3,31 1523 12.67 -3,23,
PZ-l0A 9,01 1123 11,84 ·2.63 1333 11.61 -2,60 1516 11,49 ,,2.48'
pZ-l1A 6,49 1122 10,71 -2.22 1332 10.62 -1,13 ISle 10.49 ·2,00,
PZ·12A 8,46 1116 9,94 ·1.36 1328 9.49 ·1.01 1513 9.31 •063

1

pZ·I3A 8,94 1134 1162 ·2.78 1348 11.61 -2.71 1531 11.51 -2,67
PZ·14A 9,32 1132 12,94 ·3.52 134'1 12,94 -3,52 1529 12.76 -3,44

Passaic River I
SG-l

j
660 1102 6.00 0.60 1359 2.97 3,63 1459 2.65 3.95

SG-2 4.35 1120 3.35 1.00 1329 0.9 3,45 1514 0.27 4,06

Nores "I. measu~no palnl Blev.bon for river .tall gauges SG-l 8nd SG-2 ore surveyed points on bulkha8d
II mol ~ leeta_ (or below) me ... ea level
II btlc • leel below top 01 1m .... cUing

GOlder Anoclaln Page 1012
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,ebnJary 1997 953·8306

Table 5
StatIc Groundwater Level Data

Fonner Harrison Gas Plant
Focused Remedial Investigation

E 7111196IRGunll 1) 7/18196(Round 21 7/tsl9& (Round 31 711819&(Round 41 7/ts/9& IRound 51 7118198fRound 8) 7/18/98 Round 1 1/18198(Rounll II
Inne' Casillil Time Depth 10 Groun<twatef'Time Depth to G"",ndw.ter Time Depth to GroundwalOl Time Depth 10 Groundwaler Time Depth IIJ Groundwater Time Depth to Groundwaler Time Deplh 10 Groundwater Time Depth to GlOIJIldwaler
Elevetion'" Water Elevation Wal., Elevation water Elevation Weier Elevation water Elevat'on Weter EI_tion Water Elewtion Water Ele\llltion

(ftm.l) (ftbtiel (ftmal' (ftbtie) (ftm.11 1ftbtie) (tlmol) (ftblie) (ftm.') (ftbtie) (nmol) (ft btiel 'ftmal) lftblic) Iftm.l) (ftbtie) (nm.1l
I

Fill Material
PZ-1B 738 900 5.94 t.44 1052 4.53 2.ft!, 1312 4.46 2.92 1«9 5.18 2.22 1605 5.66 1.72 17:lQ 6.16 1.22 1834 6.4l; 0.92 2000 6.26 1.12
PZ·2B 8.05 94' 4.02 4.03 1049 4.03 •. m' 1302 4.02 4.03 1«7 4.02 4.03 1558 4.01 4.04 1734 4.01 4.04 1832 4.01 4.04 1958 4.01 4.04
PZ-3B 8.39 939 2.92 5.47 1040 2.91 5.4!1 1301 2.67 5.52 1«4 2.86 5.53 1556 2.85 5.54 1731 2.84 5.55 1831 2.84 5.55 1951 2.85 5.54
PZ-4B 7.61 846 6.22 1.39' 1038 5.59 2m: 1257 5.12 2.49 1441 5.48 2.13 1553 5.8 1.81 1727 6.15 1.46 1628 8.33 1.28 1945 8.4 1.21
PZ-ss 8.92 833 5.18 3.14 1021 5.78 3.14, 1232 5.77 3.15 1438 5.76 3.16 1550 5.76 3.16 1722 5.76 3.16 1823 5.77 3.15 1938 5.78 3.14
PZ-llB 9.02 619 3.92 5.10 1009 3.92 5.1(1 1215 3.e9 5.13 1433 3.66 5.14 16-43 3.66 5.1e 1719 3.85 5.17 1821 3.86 5.16' 1930 3.66 5.18
PZ-llB 10.40 922 4.49 5.91 1115 4.5 5.9<11350 4.51 5.69 150t 4.5 5.90 1635 4.51 5.89 1748 4.51 5.89 1848 4.53 5.87: 2025 452 5.88
PZ·9B 9.SO 919 5.54 3.96 1110 5.57 3_9:l~ 1352 5.6 3.90 1458 5.8 3.90 1633 5.61 3.89 1746 5.63 3.67 1844 5.63 3.87 2021 5.65 3.65
PZ·tOB 9.18 915 3.8 5.38 1105 3.79 5.3~~1322 379 5.39 1456 3.79 5.39 1628 3.79 5.39 1743 3.78 5.40 1842 3.76 5.40,2013 3.79 5.39
PZ-13B 8.85 943 1.27 7.58 1140 1.26 7.551 1336 1.25 7.60 lS07 1.25 1.80 1&40 1.24 7.81 175-4 1.24 7,81 1852 1.25 7.80

i2033 1.26 7.89

Glacial Deposits
PZ-1A 7.24 901 8.9 0.34 1051 8.65 0.551 1309 8.65 0.39 1448 1.4 .0.16 1604 7.6-4 .0.40 1735 7.74 -O.SO 1832 7.68 .0.44 1959 7.15 0.09
PZ-2A 8.00 942 7.66 0.14 10SO 7.75 0.2~, 1302 7.79 0.21 1446 6.23 .0.23 1557 8.46 .Q.46 1733 8.59 -0.59 1831 8.59 .Q.59 1955 8.23 .Q.23
PZ-JA 8.31 853 9.12 .c.61 1041 8.92 -0.61 1300 8.79 .Q.46 14« 8.89 -0.58 1555 6.98 .Q87 1731 9.09 -0.76 1831 9.13 -0.82 1951 9.08 .0.77'
PZ-4A 7.56 845 7.43 0.13 1038 6.97 0.551 1257 6.95 0.61 lUO 7.41 0.15 1552 7.73 .c. 17 1726 7.93 -0.37 1828 7.95 -0.39 1945 1.59 -0.03'
PZ·5A 8.83 833 8.59 0.24 1022 7.79 1.00l 1236 7.84 0.99 1437 6.17 0.06 1549 9.3 -0.47 1721 9.54 -0.71 1823 9.52 -0.69 1936 8.94 -0.11'
PZ-6A 8.90 820 12.18 -3.28 1010 12.14 ·3.24 1225 12.1 -3.20 1434 12.07 -3.17 1642 12.04 -3.14 1718 12.04 -3.14 1820 12.05 ·3.15 1930 12.06 -3.18
PZ·7A 7.38 926 10.65 -3.27 1119 10.83 .3.2~, 1341 10.59 -3.21 1502 lo.s6 -3,20 1637 10.58 ·3.18 1750 10.58 -3.18 1848 to.57 ·3.19 2027 10.57 -3.19
PZ.fIA 10.50 923 13.62 -3.12 1115 13.59 .3.00' 1349 13.55 -3.05 1500 13.54 -3.04 1634 13.53 ·3.03 1748 13.51 -3.01 1844 13.52 ·3.02 2025 13.$2 ·3.02
PZ·9A 9.44 1119 12.39 ·2.95 1110 1238 ·2.92 1353 12.33 -2.89 1458 12.31 -2.67; 1632 12.29 -2.85 1746 12.28 -2.84 1842 12.28 ·2.8~ 2020 12.28 -2.85
PZ-TOA 9.01 914 11.28 -2.27 1106 11.23 ·2.22 1322 11.19 -2.16 1455 11.18 .2.17j 1625 11.19 -2.16 1743 11.17 -2.16 1840 11.19 -2.18 2013 11.17 -2.16
PZ.I1A 8.49 910 10.36 -1.87 1104 10.29 ·1.80 1320 10,26 -1.79 1454 10.3 -1.81j 1622 10.33 ".84 1742 10.33 ·1.84 1838 10.34 -1.85 2010 10.28 -1.79
PZ·l2A 6.48 906 9.38 -0.90 1101 9.29 -0.81 1317 9.39 -o.9t '451 9.59 .1.11' 1819 9.88 -'.20 1738 9.71 .1.23 1835 9.68 .1.20 2006 9." -0.96
PZ·13A &.84 935 11.16 -2.32 1140 11.12 -2.28 1337 11.09 ·2.25 1505 11.06 ·2.22 1840 11.03 -2.19 1753 11.02 ·2.18 1852 11.03 ·2.19 2033 11.03 -2.19
PZ-14A e.32 931 12.48 -3.16 1130 12.45 -3.13 1340 12.42 -3.10 1504 12.4 ·3.06 1636 12.36 -3.06 1752 12.38 -3.06 1849 12.39 -3.07 2030 12.39 -3.07

pn'.ICjMtr
SG-l 8.80 838 4.4 2.20 1029 2.99 3.61 1243 3.75 2.85 1438 619 0.41 1548 1.25 -0.65 1123 7.55 -0.95 1828 7.22 -0.82 1940 8.49 1.11
SG-2 4.35 905 1.48 2.87 1102 0.66 3.48 1318 2.08 2.27 1452 413 0.22 1620 5.19 -0.84 1139 8.31 -0116 1837 4.75 -0.40 2008 2.5 1.85'

I

Hotel 1'1- menUl1nq point _ "". rlWr _ gaugel SG-l and SG-2.re IUrveyed poInlSon bulkhead
II mal - feel ....... (orbelow) mean_level
IIblic- __ "",{I#1nnef1:llllrlg

GolderAlloe/alH Page2012
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Table 6

Stratigraphic Oala
Former Harrison Ga~ Plant

Focu~ed Remedial Investigation

r--IPiezometer/l I Fill Mat.rlal I Intertidal Channel DepO.l~ II Meadow Mat n Reqional ConfinlnQ Laver
BOOng CPT Ground Surface Top Boltom Top Bottom Thickness: Top Bottom Top Boltom Thickness Top Bottom Top Bottom Thickness Top Top

Number Number Elevation
(II rnsn (II b<l~l (II bg~) (llm~l) (llm~l) (Ill (II b<l~) (II b<ls) (IImsl) (ft~l) (ft) (ftbgs) (lIbgS) (ftmsl) (IImsl) Ift\ (II b<lsl IlIm~1\

8-1 PI-IA 7.56 0.0 10.01 7.6 ·2.4 10.01 10.0 18.0 -2.4 -10.4 8.0 64.0 56.4
PI·2A 8.25 0.0 10.01 8.3 -1.S 10.0 10.0 18.5 -1.8 ·10.3 6,5
PZ·3A 6.68 0.0 11.01 8.7 -2.3 11.01 11.0 15.0 -2.3 -6.3 4,0

B-2 PZ-4A 7.98 0.0 5.01 8.0 3.0 5.01 5.0 13.5 3.0 ·5.5 8.5 13.5 17.0 ·5.5 ·9,0 3,5
8-3 PI·5A 6.85 0.0 MI 6.9 1.9' 5.01 5.0 17.0 19 -10.2 12,0 69.5 62.7

PZ-6A 9.26 0.0 7.01 9.3 2.3 7.01 7.0 12.5 2,3 ·3,2 5,5
PZ-7A 7.72 0.0 3.5: 7.7 4.2 3.5 3.5 11,0 4,2 ·3,3 7.5

B-4 PZ-8A 8.19 0.0 5.0 8.2 3.2 5.01 5.0 15.5 3.2 ·7,3 10.5 69.5, 61.3
PZ-9A 9.74 0.0 5.0' 9.7 4.7 5.01 5.0 9.0 4.7 0.7 4,0
PZ-1OA 9.30 0.0 7.0' 9.3 2.3 7.0' 7.0 12,0 23 -2.7 5.0
PZ·11A 8.82 0.0 8.5, 8.a 0.3 8.5, a.5 18,5 03 -7,7 8.0
PZ·12A 8.78 0.0 8.5, 8.8 0,3 8,5 3,5 6,5 5.3 0.3 5.0, 85 18.5 0.3 ·97 10.0
PZ·13A 9.19 0.0 9.0 9.3 0,3 9,0 1 9.0 14,5 0,2 ·5,3 5,5
PZ·14A 9.74 0.0 8.5, 9.7 1.2 8.50 8,5 13,5 1.2 -3.6 5.0

CPT-l 8.41
CPT·2 8.04 4.0 7.0 4.0 1.0 3.0 7.0 15.0 1.0 ·7,0 8.0
CPT·3 7.17
CPT-4 7.92 9.0 17.0 -1.1 ·9,1 8.0
CPT·5 8.22 5.0 9.S 3.2 -1.3 4,5 9,5 16.7 ·1.3 ·8.5 7.2
CPT-6 7.97 5,0 13.5 3.0 ·5.5 8.5 13,5 17.0 ·5.5 ·9.0 3.5
CPT-7 6.83 7.0 15.0 -0.2 .8.2 8.0'
CPT.B 6.821 7.5 13.3 -0.7 -6.5 5.8

1CPT·9 6.421 14.0 ·7.6

Notes
II bgs = feet below ground sulface
II m~1= leet above (Or bekJW)mean sea level

co
~
CD
CO
COo
o
CO
~

Golder Associates Page 1 of 1
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Table 7
Summary of Groundwater Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ-7A Sample Point: PZ-1A Sample Point: HYORIN Sample Point: PZ-99A
lab 10 Number: A6969 lab 10 Number: A6971 lab 10 Number: A6966 lab 10 Number: A6970
Date Sampled: 7/25/96 Date Sampled: 7/25/96 Date Sampled: 7/25/96 Date Sampled: 7/25/96

I Criteria I Date Analyzed: 8/1/96 Date Analyzed: 8(1/96 Date Analyzed: 8/1/96 Date Analyzed: 8/1/96
LJ1) i C~QLJParameter 1lSQl Result Qual II SQl Result Qual II SQl Result Qual I SQl Result Qual

30 5 bis(2-Ethylhexyl)phthalate 20 12 I U,3 20 5 U,3 20 - , 20 5 U,3i
400 5 Acenaphthene 20 I 20 73 20 . 20 -I300 5 Fluorene 20 - 20 . 20 - 20 -- . 5 Naphthalene 20 - 20 5 J,93 20 - 20 -
- - 5 Acenaphthylene 20 - 20 6 I J,93 20 - 20 -I- - 5 Phenanthrene 20 - 20 6 I J,93 20 - 20 -- - 5 Carbazole 20 - 20 6 J,93 20 - 20 -

900 5 Di-n-butylphthalate 20 - I 20 - I 20 - 20 -
I I

Notes:

All units are ug~

"." Indicates analyle not detected in sample.

"•• " Indicates no criteria a~ailable.

The Oual column indicates the qualifier applied to the result following data validation, see back sheet lor definilions.

CROL . Contract Required Quantitation Limit.

SOL· Sample Ouantitation Limit; SOL adjusted for percent moisture and dilution as applicable.

(') The criteria column is based on the NJOEP Ground Water Quality Standards (N.JAC. 7:i.6) for Class IIA Aquifers

Indicates criteria exceeded.

Sample 10 PZ-99A is field duplicate of PZ·7A.

00
~
<0
00
00o
o
00
01
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Table 7
Summary of Groundwater Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ-1B Sample Point: PZ-4B Sample Point: PZ·13B Sample Point: PZ·5B
lab 10 Number: A6972 lab 10 Number: A6965 lab 10 Number: A6967 lab 10 Number: A6964
Date Sampled: 7125/96 Date Sampled: 7/25/96 Date Sampled: 7/25/96 Date Sampled: 7/25/96

Criteria I Date Analyzed: 8/1/96 Date Analyzed: 8/1/96 Date Analyzed: 8/1/96 Date Analyzed: 8/1/96
I (1) iCRQl Parameter SQl Result Qual 11 SQl Result Qual II SQl Result Qual I SQl Result Qual

30 I 5 bis{2-Ethylhexyl)phthalate 20 14 U.3 20 13 U,3 20 6 : U,3 20 11 U,3
400 5 Acenaphthene 20 - 20 2 IN,92,93 20 5 I IN,92,93 20 3 IN,92,93
300 5 Fluorene 20 - 20 · 20 3 i IN,92.93 20 -
" . 5 Naphthalene 20 - 20 · 20 " I 20 -
·- 5 Acenaphthylene 20 - 20 · 20 - I 20 -·. 5 Phenanthrene 20 . 20 · 20 · I 20 -·.

~

Carbazole 20 - 20 · 20 ·
I

20 .
900 Di-n-butylphthalate 20 - 20 - 20 · 20 - i

! I !
Notes:

All units are ugll

"." Indicates analyte '101detecled in sample.

"•• " Indicates no criteria available.

The Qual column indicates the qualirlllr applied to the result following data validation. see back sheet for definitions.

CRQL - Contract Required Ouanlitatlon Limit.

SOL· Sample Quanlilalion Limit; SOL adjusted for percent moisture and dilution as appllcable.

(1) The criteria column Is based 00 the NJDEP Ground Water Qualll)' Standards (N.JAC. 7:9-6) for Class IIA Aquifers

Indicates criteria el<ceeded.

TIERRA-B-002234
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Table 7
Summary of Groundwater Detections

Semi-Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·10B Sample Point: Sample Point: lSamplePoint:
Lab 10 Number: A6974 Lab 10 Number: Lab 10 Number: Lab 10 Number:
Date Sampled: 7/25/96 Date Sampled: Date Sampled: DateSampled:

I Criteria I Date Analyzed: 8/1196 Date Analyzed: Date Analyzed: DateAnalyzed:
I (1) i CRQL IParameter II SQL Result Qual 11 SQL Result Qual 11 SQL Result Qual II SOL Result Qual

30 I 5 bis(2-Elhylhexyl)phthalate 20 17 I U,3 ;

400
I

5 Acenaphlhene 20 2 I IN,92,93
300 5 Fluorene 20 ·
·-

I
5 Naphthalene 20 ·

·- 5 Acenaphlhylene 20 ·
·. 5 Phenanthrene 20 -·.

I
5 Carbazole 20 ·

900 5 Di-n-butylphthalale 20 3 J,93 II I

Notes:

All units are ugn

"." Indicates analyle not detected in Sample,

"0 0" Indicates no criteria available,

The Qual column indicates Ihe qualifier applied to the result following data validation, see back sheet lor definiCion!,

CRQL - Contract Required Quantitation Limit.

SQl - Sample Quantilation Urn it; SOL edjusted lor percent moisture and dilution as applicable,

(1) The criteria column is baSed on the NJOEP Ground Water Quality Standards (N,J.AC. 7:9-6) for Class IIA Aquifers

Indicates criteria exceeded,

TIERRA-B-002235
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Table 7
Summary of Groundwater Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investigation
Sampl~ Point: PZ·1A Sample Point: HYORIN Sample Point: PZ·7A Sample Point: PZ-99A
Lab 10: 9607-6971 Lab 10: 9&07-696& LabfO: 9607-6969 Lab 10: 9607·9670
Date Sampl~d: 7/25/96 Date Sampled: 7/25(96 Date Sampled: 7/25198 Date Sampled: 7/25(96

rCntena 1 Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA Date Analyzed: NA
I (1) flDLl CRQL IParameter II Result Qual 11 Result Qual I Result Qual I Result Qual

200 10 200 Aluminum 285 I U,3 85 I U,3 4215 I J8,2 5880 J8,2
20 20 60 Antimony - i - i

I

·
8 10 10 Arsenic - ; ·

I

32 R,27 ·
2000 2 200 Barium 167 I J8,2,19 23 U,3 390 JB,2,19 374 J8,2,19i
0.02 2 5 Beryllium - i ·

I

- ·4 2 5 Cadmium - I - 6 J,89 .. J,89
.- 100 5000 Calcium 171000 J8,2 26400 J8,2 111200 J8,2 102700 J8,2

100 2 10 Chromium · · I 8 J,9 11 J,9- . 2 50 Cobalt - - I 3 J,9 6 J,9
1000 5 25 Copper · 8.8 I U,3 29 I J8,2 39.9

I
J8,2

300 40 100 Iron 270 J8,2 100 i J8,2 7690 J8,2
,

11700 J8,2
10 2 3 Lead 3 R,31 4 I R,31 6 U,3 13 R,31
- . 40 5000 Magnesium 132100 J8,2 4580 I J8,2 120700 J8,2 I 106690

I
J8,2

50 4 15 Manganese 268 5 I J,9 731 J,9 750
2 0.2 0.2 Mercury I

I- -
I

· I
100 5 40 Nickel ·

I
9 J,9 7.2 I J,9-. 100 5000 Potassium 147200 J8,2 940 J8,2 36500 J8,2 40500 J8,2

50 5 5 Selenium 39.1 R,27 · ! 19 I R,27 25.6 I R,27-. 2 10 Silver ·

I
4 J,9 -

50000 100 5000 Sodium 2645000 J8.2 17750 J8,2 888000 J8,2 826000 J8,2.. 20 50 Vanadium - - 51 18 J,9
5000 6 20 Zine 235 R,90 231 R,90 392 R,90 362 R,90

co
"f:Il.
to
CO
CD
o
o
CD
CO

Notes:

All units are ugJl; NA " Not Applicable.

"·"Indicates analyle not deteded in sample.

". ·"Indicates no criteria available.

The Qual column indicates the quelifter applied to the result folIowtng dala validation, see back page for definitions.

CROl· Contract ReQuired Detection limit.

IDl • Instrument Detection limit

(1) The criteria celumn is based on the NJDEP Ground Water Quality Standards (N.JAC. 7:9-6) for Class lIA Aquifers

Indicates criteria ellceeded.

Sample PZ·99A is a field duplicate of PZ-7A.
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Criteria
(1) IDL ] CRQL"IParameter
200 10 200 Aluminum
20 20 60 Antimony
8 10 10 Arsenic

2000 2 200 Barium
0.02 2 5 Beryllium

4 2 5 Cadmium
·. 100 5000 Calcium
100 2 10 Chromium
·. 2 50 Cobalt

1000 5 25 Copper
300 40 100 Iron
10 2 3 Lead
·. 40 5000 Magnesium
50 4 15 Manganese
2 0.2 0.2 Mereu!)'

100 5 40 Nickel
- - 100 5000 Potassium
50 5 5 Selenium.. 2 10 Silver

50000 100 5000 Sodium
·- 20 50 Vanadium

SOOO 6 20 Zinc

Sample Point:
Lab 10:

Date Sampled:
Date Analyzed:

] Result
14850

20
79

463

4
85500

150
36

266.5
79800

306
66870
865
2.8
788

20590
27.7

447000
173
S05

)

Table 7
Summary of Groundwater Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investiaation
PZ·1B Sample Point:

9607-6972 Lab 10:

7/25(96 Date Sampled:

NA Date Analyzed:

Qual II Result

R,27
J6,2,19

PZ-13B Sample Point:

9601-6967 Lab 10:

7/25196 Dale Sampled:

QNu:

'

lIoate :;:~I~ed:

I J6,2 18800
. J,9 2

16
0

I
R,27

JB,2,19 817

I J,89
J8,2

4
158900

22
18

110.5
58800

280
130300
5156

PZ-5B
9607-6964

7/25196
NA

Qual

)53-6306

J6,2
J,9

R,27
J6,2,19

J6,2 3580

R,27 7
J8,2,19 96

I

J.89 •
J8,2 105000

19
J,9 3

J8,2 469
J8,2 4560
R,31 67
J8,2 45410

569

4.1
24220
216
3

581000
289
273

J8,2 22000
20
6

236

3
J6,2 69200

65
J,9 20

JB,2 112.5
J6,2 82700
R,31. 290
JB,2 I 14980

1242

J,9
JB,2
J8,2
R,31
JB,2

25.3
J6,2 23810
R,27 34.7

J6,2 1564000
34

R,90 523

J,89
J8,2 '

J,9
J8,2
J8,2
R.31
J6,2

J,9
J6,2
R,27

JB,2
J,9

R,90

CD
~
CO
CO
COo
o
CD
Cl)

J6,2
R,27

J8,2

R,90

J,9 62.3
J8,2 5560

J8,2,89 27.6
JI9 ..

JB,2 60400
82

R,90 333
Notes:

All units are ugJI; NA = Not Applicable .

.... Indicates analyte not detected in sample .

••• " Indicates no criteria available.

The Qual column Indicates the qualifier applied 10 lI1e resuft following data validation, see back page for definitions

CROL· Contract Required Detection Limit.

IOL • Instrumenl Detection Limit.

(1) TIle crileMa column is based on the NJDEP Ground Waler Quality Standards (N.J.A.C. 7:9-6) for Class IIA AqUifers

Indicates cMleMa eXceeded.

Sample PZ·99A is a field duplicate of PZ·7A

TIERRA-B-002237



Februa~ ) r-s306)

Table 7
Summary of Groundwater Detections

Metals
Former Harrison Gas Plant

Focused Remedial Investigation
Sample Point: PZ-l0B I Sample Point: Sample Point: Sample Point:

Lab 10: 9607--6974 ,lab 10: Lab 10: Lab 10:

Date Sampled: 7/25/96 Date Sampled: Date Sampled: Date Sampled:ICriteria hL Date Analyzed: NA ;Date Analyzed: Date Analyzed: Date Analyzed:

(1) IOL I CRQL IParameter Result Qual Result Qual Result Qual Result Qual
200 10 200 Aluminum 45800

I
JB,2 I

20 20 60 Antimony 30 J,9 I I

8 10 10 Arsenic 23 R,27
I2000 2 200 Barium I 1398 JB,2,19

I0,02 2 5 Beryllium 7 I
4 2 5 Cadmium 35 J,89 I
-. 100 5000 Calcium I 80800 JB,2 I

100 2 10 Chromium 318 I

·. 2 50 Cobalt I 102 !

1000 5 25 Copper 1402.1 JB,2
300 40 100 Iron 128000 JB.2
10 2 3 lead 2032 JB,2-- 40 5000 Magnesium I 16690 JB.2
50 4 15 Manganese 1691
2 0.2 0.2 Mercury I 0.3

100 5 40 Nickel 9876.9
- - 100 5000 POlasslum 8330 JB.2 I50 5 5 selenium 37,1 R,27 !·- 2 10 Silver -

I i50000 100 5000 Sodium 11530 JB,2
·- 20 50 Vanadium 131

5000 6 20 Zinc 4023 i R,90 I

00
A
CD
Cl)
Cl)
o
o
CD
o

Notes:

All units are ugn; NA = Not Applicable.

"." Indicates analyle not detected in sample,

"w ." Indicates no criteria available.

The Qual column indicates the Qualifier applied 10the result following data validation. see hack page for definitions.

C RDl· Contract Required Detection lim~.

lOL • Instrument Detection limit

(1) The criteria column Is based on the NJDEP Ground Water Quality Standards (N.JAC. 7;9·6) for Class itA Aquifers

Indicates criteria eXCl!eded.

A "f 1'1
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Table 7
Summary of Groundwater Detections

Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·1A Sample Point: PZ·7A Sample Point: HYDRIN Sample Point: PZ·99A
Lab 10 Number: A6971 Lab 10 Number: A6969 Lab 10 Number: A6966 l.ab 10 Number: A6970
Date Sampled: 7/25/96 Date Sampled: 7/25/96 Date Sampled: 7/25196 Date Sampled: 7/25196

ICriteria I Date Analyzed: 8/1196 Date Analyzed: 8/1196 Date Analyzed: 8/1/96 Date Analyzed: 8/1/96

I (1) I CRQL [§rameter
U II SQL Result Qual II SOL Result Qual ,II SQL Result Qual 11 SQl Result Qual

6
I

1 Chloroform 1 - i 1 · 1 97
I

1 -
700 10 Acetone 1 13 ! 10 · 10 - 10 ·

1 1 Benzene 1 170 1 0 1 - 1 ·
400 5 4-Methyl-2-pentanone 1 - 5 - 5 · 5 ·
1000 1 Toluene 1 2 1 - 1 · 1 -
700 1 Elhylbenzene 1 130 1 - 1 - 1 ·
- - 1 m&p-Xyrenes 1 5 1 · 1 · I 1 ·

1 o-Xylene
I- - 1 11 1 - 1 - 1 -

1 1 Bromodichloromethane 1 - 1 - 1 14 1 -
I10 1 Dibromochloromelhane 1 . I 1 - 1 1 1 - I

co
~
CO
OQ
COo
o
CD....

Notes:

All units are ugn.

"·"Indicates analyte not detected in sample.

"0 -" Indicates no cmeria available.

The Oual column Indicates the qualifier applied to the resulllollowing data validation; see back page lor definitions.

CROL· Conlracl Required Ouantitalicn Limit.

SOL· Sample Quantitalion Limit; SOL adjuSllllI10f percent moisture and dilution as applicable.

(1) The criteria column is based on the NJDEP Ground Water Quality Standards (N.J.A.C. 7:9-6) for Class IIA Aquifers

Indicates crlterl8 e~ceeded.

Sample ID PZ·99A is field duplicate of PZ-7A.
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Table 7
Summary of Groundwater Detections

Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·1B •Sample Point: PZ-4B Sample Point: PZ-13B Sample Point: PZ·5B

I
I

A6972 Lab 10 Number: A6965 Lab 10 Number: A6961 Lab 10 Number: A6964' Lab 10 Number:

: Date Sampled: 7(25196 Date Sampled: 7/25/96 Date Sampled: 7/25196 Date Sampled: 7125/96

ICriteria I . Date Analyzed: 8/1/96 Date Analyzed: 8/1/96 Date Analyzed: 811196 Date Analyzed: 8/1/96

I (1) I CRQL IParameter ,II SQL Result Qual :11 SQL Result Qual 1 SQL Result Qual SQL Result Qual

6 1 I Chloroform ! 1 - i 1 2 1 - 1 -
700 10 Acetone 10 ·

I
10 - 10 75 10 -

1 1 Benzene 1 - 1 - 1 31 1 -
400 5 ! 4-Methyl-2-pentanone 5 - I 5 - 5 55 5 -,

I

1000 1 Toluene 1 -
I

1 - 1 1 1 -

700 1 Ethylbenzene 1 - 1 - 1 - 1 .
- - 1 m&p-Xylenes 1 - I 1 - 1 - 1 - ,

- - 1 o-Xylene 1 - I 1 - 1 - 1 -I

1 1 Bromodichloromethane 1 · I 1 - 1 - 1 -
10 1 :Dibromochloromethane 1 · I 1 - 1 - 1 - -,-- ..

Notes:

AI[ units are ugJI.

"." Indicates analyte not detected in sample.

"•• " Indicates no criteria ayail"ble.

The Oual column indicates !he qualifier applied to !he result following data Yalidalion; see back p<lge for definitions.

CROl • Contrad Required Ouantitatlon Umit.

SOl- Sample QU8ntitation limit; SOL adjusted fOr percent moisture and dilution as applicable.

II) The criteria column is based on !he NJDEP Ground Water Quality Standards (N.J.A.C. 7:9-6) for Class IIA Aquifl!B

Indlaltes criteria Ilxceeded.
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Table 7
Summary of Groundwater Detections

Volatile Organic Compounds
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·10B Sample Point: Sample Point: Sample Point:
Lab 10 Number: 1\6974 Lab 10 Number: Lab 10 Number: Lab ID Number:
Date Sampled: 7125/96 Date Sampled: Date Sampled: Date Sampled:

ICriteria I Date Analyzed: 8/1/96 Date Analyzed: Dale Analyzed: Date Analyzed:

I (1) CRQL ]PaIimeter
u

~ SQI. Result Qual 11 SQL Result Qual II SQL Result Qual 11 SQL Result Qual
6 1 Chlorofonn 1 2 i

700 10 Acetone 10 - I
1 1 Benzene 1 6

400 5 4-Methyl-2-pentanone 5 -
1000 1 Toluene 1 · I
700 1 Ethylbenzene 1 · :
- - 1 m&p-Xylenes 1 -.. 1 o-Xylene 1 ·

I
1 1 Bromodichloromethane 1 ·

I10 1 Dibromochloromethane 1 - I
I I I

Noles~

All unlls are ugll.

"p" Indicates analyte not detected in sample.

" •• M Indicates no criteria available.

The Oual column indicates the qualifier applied to the result following data validation; see back page f04'definitions.

CROL - Contract Required Ouantilalion Limll.

SOL - Sample Quantitation Limit SQL adjusted for percent moisture and dilution 8S applicable.

(1) The criteria column is based on the NJOEP Ground Water Quality Standards (N.J.A.C. 7:9--e)for Class ItA Aquifers

Indicates criteria exceeded.

FiI~' 7'\Fi~0fl\ri mt\,.,ho>rni"trlr.ttiwtrl\/nA t:!""" .....~. A __ ......... 1.............
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Table 7
Summary of Groundwater Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·1A Sample Point: PZ·99A Sample Point: HYORIN Sample Point: PZ·7A
Lab 10 Number: PZ·1A Lab 10 Number: PZ·99A Lab 10 Number: 9607-6966 Lab 10 Number: 9607-6969
Date Sampled: 7125(96 Date Sampled: 7125196 Date Sampled: 7(25/96 Date Sampled: 7/25196

Criteria Date Analyzed: 8(7(96 Date Analyzed: 8(7(96 Date Analyzed: 7/30/96 Date Analyzed: 7(30/96
(1) I Rl Parameter SQL Result Qual SQL Result Qual SQL Result Qual SQL Result Qual

NoneNoticeableI 0.5 TPH 0.5 0.6 I J.91 0.5 0.9 I J,91 0.5 0.8 J,91 0.5 1.4 J,91I
I I

I
I I

II
I

I II

I i
I
I i,

..

Notes:

All units are mgn.
"." Indicate8 analy1enol detected in sample.

"•• " Indicales no enterle available.

The Qual column indicates the qualifier applied to t~e result following data validation, see back page fOl' definitions.

Rl • Reponing limit.

SQl· Sample Quantitation Limit SOl adjusted for percent moisture 8nd dilution as applicable.

(1) The enteria column is based on the NJDEP Ground Waler Quality Standards (N.JA.C. 7:9-ll) for Class IlA Aquifers

Indicates criteria exceeded.

Sample to PZ·99A iafield duplicate of PZ-7A.

File: z:\6306\ri.rpt\chemlslr\Grdwtr\TPH Golder Assoclatell .
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Criteria

)

Table 7
Summary of Groundwater Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

)306306

Sample Polnl: PZ·18 Sample Point: PZ-48 Sample Point:
Lab 10 Number: PZ·1B Lab 10 Number: 9607-69&5 Lab 10 Number:
Date Sampled: 7125'96 Date Sampled: 7(25(96 Date Sampled:
Date Analyzed: 8f7f96 Dale Analyzed: 7(30/96 Dale Analyzed:
SQl Result Qual SQL Result Qual I SQL Result
0.5 0.7 I J,91 0.5 0.7 J.91 0.5 14!

I
I

i
II

I
i I I

Notes:

co
~
CO
CO
CO
oo
CO
CJ'l

I (1) I
None NoticeableI

Rl Parameter
0.5 TPH

Qual I SOL Result

J.91 ! 0.5 9.2

All units are mgn .

.... Indicates anatyle no! detected in sample.

". 0" Indicates no crileria a~allable.

1'I1e Qual column indicates the qualifier applied to the resu~ following data ~alidation. see back page tor deflnltlons.

RL· Reporting Limit.

SOL· Sample Quanlitation Umil; SQL adjusted for percent moislure and dilution as applicable.

(1) The criteria column Is based on the NJDEP Ground water Quality Standards (N.J.A.C. 7:9~l for Class llA Aquifers

IMicates criteria eXceeded.

File: z:16306\ri.rol\chemistr\Grdwtr\TPH

Qual

PZ·10B

PZ-10B
7/25(96

817196

J.91
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Table 7
Summary of Groundwater Detections

Total Petroleum Hydrocarbons
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·5B Sample Point: Sample Point: Sample Point:

Lab 10 Number: 9607-6964 Lab 10 Number: Lab 10 Number: Lab 10 Number:

Date Sampled: 7/25196 Date Sampled: Date Sampled: Date Sampled:
Criteria I Date Analyzed: 7/30/96 Date Analyzed: Date Analyzed: Date Analyzed:

(1) I RL Parameter SQL Result Qual SQL Result Qual SQL Result Qual SQL Result QualI

None Notioeable I 0.5 TPH 0.5 1.1 J,91 , I

i I

I !

I I
I I

! I
I

i I I
I I

I
I

I I rI
Notes:

All units are mgn.

"." Indicates analyte not detected in sample.

"•• " Indicates no criteria available.

The Qual column indicales the qualifier applied to lhe result following data validation, see back page for definillons.

Rl . Reporting limit.

SOL· Sample Quantitation limit: SOL adjusted lor pefc:el1tmoisture and dilution as applicable.

(1) The crteria column is based on the NJOEP Ground Waler Quality Stendards (N.J.A.C. 7:9·6) ror Class llA Aquife~

Indicates criteria exceeded.

00
~
CO
00
00o
Q
CO
0)

File: z:\6306Iri.rpt\chemistr\Gfdwtr\TPH Golder Associatell 1') ,.,,1 11:;
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Table 7
Summary of Groundwater Detections

Total Dissolved Solids
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·1A Sample Point: PZ·99A Sample Point: HYORIN Isample Point: PZ·7A
Lab 10 Number: PZ-1A Lab 10 Number: PZ-99A Lab 10 Number: 9607-6966 Lab 10 Number: 9607-6969
Date Sampled: 7/25/96 Date Sampled: 7/25(96 Date Sampled: 7/25196 Date Sampled: 7/25196

Criteria Date Analyzed: 8f7196 Date Analyzed: 817196 Date Analyzed: 7/30/96 Date Analyzed: 7/30(96
(1) RL Parameter SQL Result Qual SOL Result Qual SOL Result Qual SQL Result Qual
500 0.5 TDS 0.5 7840

I
0.5 2820 0.5 424 I 0.5 2938 !

I
I I I,

i I

I
I I

II ,

I
I
I ,

I
i

I
I,

I I

! I ,

I !

Notes:

All units are m9~.

"." Indicates analy1e not detected in sample.

"- -" Indicates no criteria available.

The Qual column indicates the qualifier applied to the result following data validation, see bae!< page lor definitions.

RL • Repor1ing Limit.

SOL· Sample Quanlitation Limit; SOL adjuste<llor percent moisture and dilution as applicable.

(11 The criteria column is based on the NJOEP Ground Water Quality Standards (N.JAC. 7:9·6) for Class itA Aquifers

Indicates criteria exceede<l.

Sample 10 PZ·!l9A Is field duptH:ate of PZ.7A.

File: z:\6306\rLrptlchemistr\Grdwtr\TDS Golder Assoclate1l
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Table 7
Summary of Groundwater Detections

Total Dissolved Solids
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ·1B Sample Point: PZ4B Sample Point: PZ·13B Sample Point: PZ·10B
Lab 10 Number: PZ-1B Lab 10 Number: 9607·6965 Lab 10 Number: 9607-6967 lab 10 Number: PZ-10B
Date Sampled: 7/25/96 Date Sampled: 7/25/96 Date Sampled: 7/25/96 Date Sampled: 1/25/96

I Criteria I Date Analyzed: 8"'96 Date Analyzed: 7/30/96 Date Analyzed: 7/30/96 ; Date Analvzed: 817198
I (1) lRl JParameter n SQl Result Qual 11 SQl Result Qual II SOL Result Qual II SQL .R;~u·lt Qual

500 0.5 TDS 0.5 1580

I
0.5 1864 0.5 272 0.5 250

I

I
I
I

I
,
,

I II
Notes:

All units are mgll .

••" Inl;lieates analyte not dele<:le<l in aample.

'. ·"Indicates no criteria available.

TM Quel column Inl;licales tI1e qualifier applie<l to the resultlollowlng data validation. see back page lor definitions.

RL - Reporting Limi\.

SQL • Sample Quentrtalion Limit; SOL adjuste<llor percent moislUre and dilution as applicable.

(1) The criteria column is based on the NJDEP Ground Waler Ouality Standards (N.J.A.C. 7:~) lor ClaSS llA Aquifers

Indicates criteria exeeede<l.

co
~
<0
CO
COo
o
CD
CD

file: z:\6306\ri.rpt\chemistrlGrdwtrlTDS Golder Associates
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Table 7
Summary of Groundwater Detections

Total Dissolved Solids
Former Harrison Gas Plant

Focused Remedial Investigation

Sample Point: PZ-5B Sample Point: Sample Point: Sample Point:
Lab 10 Number: 9607-6964 Lab 10 Number: Lab 10 Number: Lab 10 Number:
Date Sampled: 7/25/96 Date Sampled: Date Sampled: Date Sampled:..... __ .

,Criteria Date Analyzed: 7/30/96 Date Analyzed: Date Analyzed: Date Analyzed:
I (1) L. RL IParameter II SQL Result Qual I SQL Result Qual SQL Result Qual II SQL Result Qual

500 0.5 TDS 0.5 4361 i

II
I

I ,

I
I

I
I,
I

Notes:

All units are mgJI.

"." Indicates analyte not deleCled in sample.

". " Indicales no criteria available,

The Qual column indicates the qualifier applied to the resulllollowing data validation. see tlack page for definitions.

Rl ' Reporting limit.

SOL· Sample Quanlrtalion limit; SOL adjusted for percent moisture and dlllltiOn as applicable.

(1) The criteria column Is based on the NJDEP Ground Water Quality Standards (N.J.A.C, 7:9·6) for Clan IIA Aquifers

Indicates cr~eria eXceeded.

co
~
U)
CO
CO
oo
U)
CD

File: z:\6306\ri.rpt\chemistr\Grdwtr\TDS Golder Associates 11; "f 11;
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Table 8
Aquifer Testing Results

Fonner Harrison Gas Plant
Focused Remedial Investigation

Piezmlleter ] Unit Hvonlev Method Results Bouwer lInd Rice Method Results Earlnugher Method Results Theis Reeovrry Method Anrage Avera,;e
Screened (em/see) (em/see) (cm/see) (en,/see) (em/see) (ftld.y)

PZ-IB Fill Material 2.58E-02

1
1.54E-01 J.74E-01 lU14E-02 250.647

rZ4B FiII/Channel 4.72E-04 5.51£-03 7.23E-04 1.24£-03 3.511
PZ-13B Fill Material 9.18£-04 8.20£-04 8.%£-04 2.5311

AVERAm: fo"ORFILL MATERIAL: 4.6110:-03 13.07

PZ-IA Glacial Deposits 1.08E-04 834£-05 9.49£-05 0.269
Pz-4A Glacial Deposit. 2.16E-04 1.67£-04 1.90E-04 0.538
PZ-5A Glacial Deposit. 4.73E-04 3.98E-04 4.34E·04 1.230
PZ-6A Glacial Deposit. 9.44£-03 6.87E-03 8.05E-03 22.828
PZ·1A Glacial Deposit. 2.38E-03 1.51£-03 1.90£-03 5.374
PZ-8A Glacial Deposit. 4.15£-05 3.36E-05 3.73E-05 0.106

PZ-12A Glacial Deposit. 6.~E-04 6.07E-04 6.44E-04 1.827
AVERAGE FOR GLACIAL DEPOSITS: 4.33E-04 1.13

File: z:\6306\ri.rpt\drali4\Aqtest Golder Assodates Palle I of I
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Table 9
Calculation of Vertical Flow Verocities

Fonner Harrison Gas Plant
Focused Remedial Investigation

WELL PAIR WATER LEVEL WATER LEVEL SCREEN ELEVATION AVERAGE MEADOW MAT MEAN PORE TRAVEL
ELEVATION DIFFERENCE DIFFERENCE GRADIENT GRADIENT THICKNESS VELOCITY TIME

(ft) (hi In ft) (L,ln ft) (I = hlL) (ftIft) (ft) (ft/day) (Years)

PZ-1A1PZ·1B PZ-1A PZ·1B
High Tide 0.590 2.850 -2.260 30.0 -007533
Low Tide -0.500 1.220 -1.720 30.0 -005733 -0.06633 8.00 0.00053 41.7

PZ-2A1PZ-2B PZ-2A PZ-2B
High Tide 0.250 4.020 -3.770 31.0 -0.12161
low Tide -0.590 4.040 -4.630 31.0 -0.14935 -0 13548 8.50 0.00107 21.7

PZ-3NPZ-3B PZ-3A PZ-3B
High Tide -0.610 5.480 -6.090 29.0 -0.21000
Low Tide -0.780 5.550 -6.330 29.0 -0.21828 -0.21414 4.00 0.00170 6.5

PZ-4NPZ-4B PZ-4A PZ-4B
High Tide 0.590 2.020 -1.430 23.0 -0.06217
Low Tide -0.370 1.460 -1830 23.0 -0.07957 -0.07087 8.50 0.00056 41.5

PZ-5A1PZ-5B PZ-5A fl:§!!
High Tide 1.040 3.140 -2.100 47.4 -0.04430
Low Tide -0.710 3.160 -3.870 47.4 -0.08165 -0.06297 12.00 0.00050 65.9

PZ-6A1PZ-6B PZ-6A PZ-6B
-3.240 5.100 -8.340 215 -0.38791 -0.38791 5.50 0.00307 4.9

PZ-10AlPZ-10B PZ-10A PZ-10B
-2.220 5.390 -7.610 18.5 -0.41135 -041135 5.00 0.00326 4.2

PZ-13NPZ-13B PZ-13A PZ-138
High Tide -0.810 7.590 -8.400 36.0 -0.23333
Low Tide -1.230 7.610 -8.840 36.0 -0.24556 -0.23944 5.50 0.00190 7.9

NOTES: (1) Negative vertical gradient indicates downward flow.

(2) Porosity assumed to be 10%.
K = 2.79 E-7 cmls from laboratory analysis.

File: z:16306ldraIl41ri.rpl\Vertgrad Golder Associates PAGE 1 OF 1
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THIS MAP CAN BE FOUND IN THE SITE FILE LOCATED AT: U.S. EPA SUPERFUND RECORDS
CENTER, 290 BROADWAY, 18TH FLOOR, NY,NY 10007
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Ft-J. 10\

305 Fellowshlp Road. Suite 200
MI. laurel. NJ USA08054
Tel: (609}273-1110
Fox (609) 273-0778

tfaGol.der'l:'Assodates
Golder Associates Inc.

May 13, 1996 Project No.: 953-6306

New Jersey Dept. of Envirorunental Protection
Division of Privately Funded Site Remediation
401 E. State Street
CN028
Trenton.. NJ 08625

Attn: Matthew Turner

RE; REMEDIAL INVESTIGATION FOR DEVELOPMENT OF INTERIM
REMEDIAL ACTION, FORMER HARRISON GAS WORKS SITE
FJELD CHANGE NO. I

Gentlemen:

Pursuant to the telephone conversation today between Mr. Matthew Turner of NJDEP and Mr.
Michael Morris of Golder Associates, it was agreed to modify the procedures for the approved
Work Plan for the above described project as follows:

• The Work Plan (specifically Section 13_2 of the Quality Assurance Project Plan) states
that if the soil in the three vane shear tests (proposed total depth of 18 feet) in the Passaic
River is cohesive, then Shelby tubes would be taken in the "even" foot interval for testing
purposes (total maximum of eight Shelby tubes per boring). It was agreed to delete half
(i.e., up to four) of the Shelby tubes in the river and collect them instead in the on-shore.
soil borings located near the bulkhead (e.g., borings B-1, B-2, and B-3).

This revision would allow for the collection of geotechnical data over a wider geographic area at
the Site, including the area where a potential hydraulic barrier would actually be constructed.

Please call me if there are any questions regarding this Field Change.

Very truly yours,

GOLDER ASSOCIATES INC.

~ ~ ."tr"'O-'~

Michael M. Morris, P.G.
Senior Project Manager

MMMIlrl
D:\PROJECTS\95)..6lO6'DS 13l lR.DOC

-';

ce: Warren StraubmulJer, PSE&G

849880119
OFFIC':FS IN AII~~AIIA rANAr"lA r.::FDMANV HIINr.::ADV ITAIV .<:WFnFN IINITH) KINC-:rJOM. IJNITFD ~ATFS
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OPS~- pubio Service ElectrIc: IUld Gas Company 80 Park Pla;m, Newark, NJ 07102-4194

Environmental Management
rune 13. 1996

viR TELECOPIER and OVERNIGHT MATL

Mr. Matthew Turner, Case Manager
Bureau of State Case Management
New Jersey Department ofEnvironmentaJ Protection
401 East State Street, CN-028
Trenton, New Jersey 0&625~28

Re: Remcdiallnvestigation For Development
OfInlerim Remt.dial Action
Former Halmon Gas Works Site
Fteld Olangc No.2

Dear Mr. TUJ11er:

Pursuant to your recent telephone conversations with Mr. Miehael Morris of Golder
Associates on behalf of the Public Service Electric and Gas Company (pSE&G). it was agreed to
modify the procedures for the approved Work Plan for the above described project as foUoVv\S:

• Split Spoon Sampling at Piezometer Locations - Due to the observed ~mplcxity of
the stratigraphy at the Site. split spoon samples will be collected at S foot int~ in
all deep piewmeter boreholes to help detennine an appropriate screen interval (L~.,a
sandy horizon below the fin). Given that soil samples will be collected at those
locations. the previously proposed cone penetrometer tests. (CPTs) at those loeadons
(u., CPTs 10 through 16) m11be deleted from the scope of walk. The propose6
CPTs along the bulkhead (le., CPTs 1 through 9) will be retained as they will pr9vide
valuable geotechnical data in the design area that otherwise would not be collected;
and

• ~eyelop Piezometers - All piezometers will be developed to help ensure a good .
h~au1ic connection within the screened interval to help obtain accurate water 14vel
infonnation. The water level infonnation collected from the piezometers will be usai
to determine the position of the five groundwater monitoring wells which arc to l:>e
subsequently inStalled as part of the investigation.

'.-"

849880120
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,.-. PSE&G appreciates NJDEP's continued support in out efforts to facilitate an interim
remedial action for the Site. Please contact me at (201) 430-7816 or Michael Monis of Golder
A1i50ciates at (609) 2.73-1110 if there are any questions regarding this Field Change.

v cry truly yours.

Ulwwt.-JJf~M~JtYm<1
Warren StnubmuUer 1

Project Manager - En\l'ironmental

WS/amc

ce: M. Beck
H.Mahoney
W.M.ax
M. Valeri
M. Morris - Golder Assoc.

-
849880121
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Public Service Electric and Gas Company 80 Park Plaza, Newark, NJ 07102-4194

in) ~ U 9 W ~ r~ii
'Un n.22~ ~

GOLDER-NJ

- OPS~G
Environmental, Health and Safety

July 18, 1996

VIAFEDEX

Mr. Matthew Turner, Case Manager
Bureau of State Case Management
New Jersey Department of Environmental Protection
401 East State Street, CN-028
Trenton, New Jersey 08625-0028

Re: Remedial Investigation For Development Of Interim Remedial Action
Former Harrison Gas Works Site
Field Change No.3

Dear Mr. Turner:

Pursuant to recent telephone conversations between Mr. Gregory Giles (NJDEP), Mr.
Michael Morris of Golder Associates, Warren Straubmuller (pSE&G) and Yourself on
July 15 and July 17, 1996 regarding preliminary findings at the Site, it was agreed to
modify the procedures described in the approved Work Plan as follows:

• Groundwater Monitoring Wells - The Work Plan calls for the installation
offive groundwater monitoring wells (MW-l through MW-5) fotlowing
the installation of piezometers and the measurement of groundwater levels
to help determine groundwater flow direction. As piezometers have
already been installed in the areas that appear to be both upgradient and
downgradient in the historic fill (the unit that seems to be in direct
hydraulic connection with the.adjacent Passaic River). aild the piezometers
were constructed the same as the proposed monitoring wells (see Figures
A-5 and A-6 of the Work Plan). it was agreed that groundwater samples
could be collected from the piezometers. Therefore. the installation of the
five wells will not be necessary. The required five groundwater samples
will be collected from the following:

Historic Fill- PZ13B (upgradient)
PZlB, PZ4B. PZ5B. PZlOB (downgradient)

-.
It was also agreed that 2 additional groundwater samples will be collected
as follows:

Glacial Deposit - PZ lA (upgradient)
PZ7A (downgradient)

The p<:Mer is in YO.lT hards.
849880122
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• Aquifer Testing ~The five proposed slug tests and two proposed pumping
tests, originally scheduled in the monitoring wells, will instead be
performed in the newly installed piezometers as follows:

Slug tests - PZIA, PZ4A, PZ5A, PZ5B. and PZ12A
Pumping tests- PZlB, PZ4B

Five additional slug tests will be conducted in piezometers along Frank E.
Rodgers Boulevard, specifically piezometers PZ6A, PZ6B, PZ8A, and
PZ8B.

• Oi/':Water Inter(Q.ce Probe - As sheens were noted in some piezometers
during installation, it was agreed that an oil-water interface probe will be
used to identify the thickness, if any, of free product during the nexuound
of static water level measurements.

PSE&G appreciates NJDEP's continued support in our efforts to facilitate an interim
remedial action for the Site. Please contact me at (201) 430·7816 or Michael Morris of
Golder Associates at (609) 273-1110 if there are any questions regarding this Field
Change.

Very truly yours,

Warren Straubmuller
Project Manager
Environmental Health & Safety

WS/ads

cc: M. Beck
H. Mahoney
W.Max
M. Morris - Golder Assoc.
M. Valori

ficlcll:hg.doc:

849880123
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PROJECT: PSE&GIHARRISON/NJ

PROJECT LOCATION: HARRISON. NEW JERSEY

PROJECT NUMBER: 953-{j306

RECORD OF BOREHOLE PZ·1 A
BORING START: 05·21-96

BORING LOCATION:

~ - .......-,----------------

SHEET: 1 Of 2

DATUM: NGVO 29

2:j-I---------------r- .. -;;;-,.---I-.. --I-----.r--,r----11
to
:l;
oz
if
Ii!

34.()-{j4.0 n. Moderale brown. fine SAND,
trece to lillle sill with a coarll1! sand
interval 'rom 46"48'.

15

DESCRIPTION

§
u ELEV ~
i: I--- ::i... i: DEPTH
o

SAMPl.£S

lll.OWSI
6.,

7,5.5.6 10

REMARKS

PIEZOMETER
OFi

STANDPIPE
INSTAllATION

SOIl. PROFILE

o 0.l>-10.0 n. Brownish gray SAND, SILT.
and GRAVEL fill wilh occasional brick.
concrete and black tar·like material
iot8(miJ:ed.

(fiLL)

10 10.l>-18.0n. Soil. olive'gray SILT to
SILTY CLAY wilh e211. interval 01 sand
and gravellrom '4'·16'.

2

7.56
0.00

5-t DO 3,e.l0,6

N

21'f.lC' I

I

S·2 00

5-5 DO

5-6 00

S·7 DO

5·9 00

DO

19

2.0,6,4

rrf.l0·

·200

10 7'/24'

19.00

..... :~~ 5·10

o~o
e'

WQH N/A

.1044

5,3,2.2

17'f.lO'

• • • LOOSe, multl·colored.
coarse SAND and line GRAVEL.
19.0·24.0 n. Loose. pale yellowish· brown.
fine SAND. trace to some silt.

24,0·34,0 n. Moderale brown, line 10
coarse SAN D. Irace 10 lillie silt and
line gravel. some clay Irom 24 ',26'.

30

1,1.2.3

"--.

849880126
OAlLL RIG: CME-85
MWNG CONTRACTOR: UN1·TECH

[)I1'LLER: J. EVANS Golder Associates

LOGGEO: S. NEVSHEHlRLIAN
CHECKED: ...... ...,lo-,

DATE: 01-l)6·97

TIERRA-B-002274



PROJECT: PSE&G/HARRISON/NJ

PROJECT LOCATION: HARRISON. NEW JERSEY

PROJECT NUMBER: 953-6306

RECORD OF BOREHOLE PZ-1 A
BORING START: 05·21·96

BORING LOCATION:

SHEET: 2 OF 2

DATUM: NGVD29

,-.,--r--,----------------r-----------Ir---------...,-----

50

DESCRIPTION

8
~ ElEV
];-

"": DEPTH
c

SOL PROFILE

00

SAMPlfSgl----------....;...---,-..,..~r_-+_--,r_-r_---__r-.,...---l5
::Ii

i
ii:
g

N

REMARKS
PIEZOMET£R

OR
STANOl'IPE

INSTAllATION

-

-

-40 34.0-64.0 h. Moderate bro ....n. fine SAND,
Itace to lint.. silt ....ith a coarser und
interval from 46'·46'.

60

! ffi
'"
~

II)

3 6LOWSI
6 in

·32.44
40.00

'5 24'/24'5·2'

65
64.0-74.0 ft. Allernating zones vatying
I,om moder.'e brown SILTY, tine SANO to
SILTY CLAY. " 24'/24'

•• BIO>'r.Imay be Inaccurate.
(Oillicully getting spoon
to umpling IntervaL)

·

·

·

849880127~~I--+-----+--

70

75
74.0-80.0 ft. Still, moderate brown
CLAYEY SILT 10 SILTY CLAY, trace flOe
sand.

3G

24'n4'

LOGGED: S. IllEV5HE_LIAN
CHECKED: ,...,...., '-'"

DATE: 0,.(16·91

BORING TERMINATED AT 80.0 FT.
BELOW GROUND SURFACE.

DRtlL RIG: CME .. 5
DRILLING CONTRACTOR: UNI·TECH
DRILLER: J. evANS

64.00 I
S·3200

$·33 DO 13.22.25.21 47

S-J-l 00 6.14.22.30

-66....

24'124'

5·36 00 1.17 NlA' 24'/24'

14.00

5·31 DO 1.'0.12"e 24'/24'

Fr:r-:-
.12.44[:+_00-+---+--+---1
eo 00 1-

N/A

'2.14,11,21 3'

Golder Associates

TIERRA-B-002275



PROJECT: PSE&GIHARRISON/NJ RECORD OF BOREHOLE PZ-2A
PROJECT LOCATION: HARRISON. NEW JERSEY BORING START: 06'()5-96

PROJECT NUMBER: 953·6306 BORING LOCATION:

-.
w 0 SOllf'ROFLE SAMPLES
-' 0.. ;r Slilt ti or 1=J:w ~ Ol 0 ElEV w w..... " DESCRIPTION 0 II> lIlOWSI N ~... i: t--- ~ ~w z ~ .. :> 61n &]
C <i '" DEPTH z or0 or

a> Cl

a 625
0.0-10.0 It. Light brown 10 olive grV' O.lJO
fine to medium SAND and CLAYE SILT.

S·' 00 7.15.16,9 31 20"f24"80me fine to coarse graYel with
occasional pieces of modelate red btick
near surface. IS'21 001 1

23

1

(fiLL?)
13,'6.7,2 a"/'l4'

5 .. S·3 00 3,2,3,2 5 fr/24'

S·4 00 2.',0.2 1 6"124"

.-
35

SHEET; lOf 2

~
DATUM; NOVD29

PIEZOMETER
~MARKS OR

STAHOPIPE
1NSTAl.L.A nO/;

.

849880128

10
10.0-16.5 It Soft. olj~e gray CLAY to
SILTVCLAY.

I

I
15

I

I

i
I

18.5·23.0 ft. Brownish-gray SILTV, line
<i. SAND.

20
en
:t

IQ

~ ,..
, 23.0-29.5 n. Brownish·gray, fine to
, coarse SAND ana GRAVEL with occasional I

intervals 0' moderate brown sandstone
I fragments.

29.5-42.0 ft. Modelate brown, line SAND,
trace 10some sill.

LOGGED: S. NEllSHEHIRl.JAN

CHECKED: ..... h,"""
DATE: 01.06-97

00S-10 4,3,5,6 16"/24'

I

I

110 I ,"f24" I1~'1 00 I 4.5.5,5

4(1' I---1t----~----1fr____t:_1·~:~ t-t-II I I I I
DRlU RIG: CME-65
DRILUNG CONTRACTOR: UN!· TECI-i
DRIlleR: J. EVANS Golder Associates

TIERRA-B-002276



PROJECT: PSE&G/HARRISON/NJ RECORD OF BOREHOLE PZ-2A SHEET: 2 Of 2

~
PROJECT LOCATION: HARRISON, NEW JERSEY BORING START: 06-05-96 DATUU; NGV029

PROJECT NUMBER: 953-6306 BORING LOCATION:

... c SOIL PROFILE SAMPLES r..... ac :I: § PIEZOMETEFI
gt; Ii; a: l= REMARKS OR
:1:11: :Ii 1') !,1 REV ... w STANDPIPE
:;:"- l:J DESCRIPTION ... BLOWS I N ~

z ~ I ~ :Ii ~ 0 INSTALU TION
~ ii

Cl. ~ oin ...
C OEPTH z II:

0 a:

'" 0

.a ·3'.7!;
29.5-40.0 fl. Moderate brown. line SAND, 40.00

« 'race to sorne sill. '5-12 00 2.2.5.6 7 2f:f124'en
I .:1375 I

BORING TERMINATED AT 42_0 FT. 42.00
BELOW GROUND SURFACE

I

~ 45
.

!

;

SO -
i

I

I I

i
i

55 I I -

I
60

I

6~,
i

7(1 -

7~j

81l 849880129
DRILL AlG' CME-6:i LOGGED: S. NE\lSHEHlRUAN

ORILUNG CONTRACTOR: UNl-TECH CHeCl<Eo: ~~-.. I
DRILLER: J. EVANS Golder Associates CATE: 01~97

--

TIERRA-B-002277



PROJECT: PSE&G/HAAAlSON/NJ

PROJECT LOCATION: HARAlSON. NEW JERSEY

PROJECT NUMBER: 953·6306

RECORD OF BOREHOLE PZ-3A SHEET; 1 Of 2

DATUM: NGVD 29BORING START: 06-00·96

BORING LOCATION:

PIEZOMETER
OR

STANDPIPE
INSTALLATION

~ 10

-20

SOILPROFIL.E SAMF'LESooz
~
:I:
Clz
ifo
m

:8
I~ ELEV ~
;:-:1:... ~: DEPTH
·Cl

N

~"/24'

BLOWS I
81n

DESCRIPTION

e.ll8
0.000.0-2.0 It. Light brown, line to medium

SAND, SILT. and GRAVEl. Irace briel<.
(fiLL)

138-1 DO 5,7,ti,6

2.0-11.0 It, Grayish·brown, line SAND,
CLAYEY SILT. and black.lar·like
material.

(fiLl)

11.0-15,0 It Olive gray SILTY CLAY to
CLAY with some cemenled shells and
marine malerial 'rom 11'·11.5'.

15 15.0-28.511. Modera ... brown. line 10
coarse SAND and fine GRAVEL, lillie to
some clayev sill with occasional intelVals
containing moderate brown sHlstone and
sandstone fragments.

25

28.5'31.5 It, Soft, moderato blown CLAY.

30

DRIll RIG: CME· 75
DRlWNG CONTRACTOR: UNI·TECH

DRIllER: J. EVANS Golder Associates

849880130 -

CHECKED: ..... IV\ .......

OATE: 01-07·97

TIERRA-B-002278
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PROJECT: PSE&GfHARRISON/NJ RECORD OF BOREHOLE PZ-3A SHEET; 2 OF 2

~

PROJECT LOCATION: HARRISON, NEW JERSEY BORING STI\RT: 06·06-96 DATUM; NGV029

PROJECT NUMBER: 953·6306 BORING LOCATION:

~ 0 SOILPAOFILE SAMPLES
0.. L I:)

1.1
PIEZOMETERlilt; Ii; 0 a:: OR::i ...

ELEV .... I: REMARKS
j:;~ OJ Q '" '" STANOPIPE... 0 0E5Cfl1PTION u

J: ~ ::i t BLOWSI ::!.
l!l z !S "- ::I 61n U INST AUA TION

if .. OEPTH z w
0 a: a:
III 0

40
-31.32

31.5-41.511. Moderale brown. fine 10 ." 40.00.. IMdium SAND, trace fiM gravel grading ." 5·12 00 4,6.3.4 G 16'/24''" ~~wn 10 moderale bf<lwn, fine sandy
....

·32.82r
il~ co..."""ns upward. If Vh ·3332

~:.5'42.0 It Moderale brown CLAY, ~.OO
ece fine sand.

BORING TERMINATED AT 42.0 FT.
I BELOW GROUND SURfACE,

~

,

I

501 -

,

55 -
,

&ll -

I

65 -
I

!

70 I -,
i

,

I :
I :

751 -
1 I

:
:

I

!
,

eo
II

849880131
DRlU.RIG: CI.IE·75 LOGGEO, S. NEVSHEHIRUAN
DAIUING CONTRACTOR UNI·TECH CHECKED: ,....--
OArLLER; J. EVANS Golder Associates DATE: OHl1-97

- .. ..

-

TIERRA-B-002279



PROJECT: PSE&G/HARAI$ON/NJ

PROJECT LOCATION: HARRISON. NEW JERSEY

PROJECT NUMBER: 953-6306

RECORD OF BOREHOLE PZ·4A SHEET: 10F 2

DATUM: NGV029BORING START: 05-2J.96

BORING lOCATION:

SOIL PROFILE SAMPLES

-

o
0.G-8.0 It. SAND. SILT. and GRAVEl FILL
wflh oceasionallarge chunks of concrete
Mar ground surface and black. granular
Iar-Hke material intermixed.

10

20

22.0-26.0 It. Dark yellowish-brown
SltTlo CLAYEY SILT. some tine sam:!
'Mth a l'lhick layer 01peat with
wood intermixed at 23'.

22.00

5·12 DO 3.4.4.5

5·13 5j-j NlA NlA 2<'(24'

·'8.02
26.0-33.0 h. Medium gray. line to
medium SAN D. trace sill and line gravel.

26.00

5,4.5.3

So14 00 12.10.6.' 16

30
e3

5016 oo! 5,2.2.3 4 20'/24'/
I'

33.0-48.0 It. Moderate brown SIlT to
Sil TV CLAY. trece to some fine lend with
a 4'1hick fine send. lillte sill interval
at 45'.

• - Blows may be inaocurale.

849880132
DRILL RIG: CME-85

DRILUNG CONTRACTOR: UNI-TECH
DRILLER: J. EVANS Golder Associates

LOGGED: S. NEVSHEHIRLIAN
CHECKED: ~ .... ,.,...
DATE: 0'-07-91

PIEZOMETER
OR

STANlJPlP£
INST ALLA TION

TIERRA-B-002280
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PROJECT: PSE&G/HARRISON/NJ RECORD OF BOREHOLE PZ-4A SHEET: 2 OF 2

~

PROJECT LOCATION: HARRISON, NEW JERSEY BORING START: 05-23-96 DATUM: NGVD29

PROJECT NUMBER: 953-63OEi BORING LOCATION:
I

~ a SOil PROFIle SAMPL.ES
0... I: Cl

!~
PIEZOMETERgt; t ~~ REMAFlKS ORI:Ul :E '" II ELEV
STANDPIPE...... Cl OESCRlPTION u i: -"- z ~ INSTALlATION~ G_it <; DEPTH0 G.

m Cl-- ....-
-32_02 I.c 33_0048.0Il. Moderate brown SilT to .c_co

I 151'2'124'SILlY ClAY. traC<llo some line sand with
S-21 DO 3,5.10.13II 4"lhick fine sand, little sin inlerval

aI45·. t: t:F~
00 10.10.11,15 *. Blows may be iBllccurale.

:i r:r:r:=-r:-r=-Q .00 ~~

~,O2 Fr:r:=-~r=-
BORING TERMINATEO AT 48.0 FT. 46.CO
BELOW GROUND SURfACE

so -

55 -

60 -.
I j
i

.

65

i

70 ! -
I

i
I

i

75

h I

i
, 849880133I ",
I

0IlllL RIG: CME~ LOGGED: S. NEVSH£HIRIJAN
! DRIWNG CONTRACTOR: UNI·TECH CHEClIED: )",,1>-. """

i
DRIllER: J. EVANS Golder Associates DATE: 01-(l7-67

-

TIERRA-B-002281



PROJECT: PSE&G/HARRISON/NJ

PROJECT LOCATION: HARRISON, NEW JERSEY

PROJECT NUMBER: 953-6306

RECORD OF BOREHOLE PZ-sA
BORING START: 05-29-96

BORING LOCATION:

SHEET: 10f 3

DATUM: NGV0211

.-.,t--,.-...-------------------,-----------...----------.-----

10

36.IHO.O It Moderate brown eLA YEY SILT
and line GRAVEL, Ullie medium 10 coarse
sand.-

1$

DESCRIPTION

17.0-25.0 It Brownish-gray. line to
medium SAND. trace coarse gravel and silt
grading downward to line sand and clayey
sin with an organic odor.

I·':'·...

SAMPLES

BLOWS I
61n

I

SOIL PROFILE

N

00 WOH,WOH.I.' 2rJ'124'

NIA NlA 27.$'1:lO"S-4 SH

S·5 DO WOH.WOH.WOH 0 3'/.8"

r:R ~A r:-r::-
WOH.2.'2.2

DO

oo
~
::li
Clz
ii
lill

0.0-5.0 lI. Moderate reddish·brown SAND
and CLAYEY SILT, some gravel with
o<:ca..ional pieces 01 black, tar·Uke
material.

(FILL)

5.0-17.0 It. Soli. olive qray, organic
SILTlo SILTY CLAYwIlh pieces of wood
intermixed, occasional 4"·10" ;nlervals
of fine to co ........ sand with some gravel.

20

~

5-7 00

S·S DO IVOH,WOH,WOH,' 0 2~124'

2.3,2,2

WDH,I.1.1

WOH,',I,'2

6.6.7,8

24'/24' :1

,I
6"/24' ;

2.3,3,5

5.6,a,8

2,3,2.3

2.3,4.6

34.0-36.0 It Moderale brown, line to
(:()8rsO SAND, linle .Ut and fine gravel.

'29.'5

5,5,5,7

34.00 ~

['0 24'/24'005·•• 4,5,5,7

30
29.0-34.0 It Moderate brown, fine SAND
and SILTV eLA Y with occasional thin,
fine 10 medium sand iet1Se6.

36.00

.0 24'/24'

005-'1l $,8,9,8

I I

REMARKS

• - Blows may be inaccurate.

849880134

PIEZOMETER
OR

STANOPlPE
INSTAllATION

DRILLRIG: Ct.lE-85
ORIWNG CONTRACTOR: UNI·TECH
0RIU£f\: .I. EVANS Golder Associates

LOGGED: 5, NEVSHEHIRl../AN
CHECKEO: ~ ,.... """'
o.t.TE: 01~7·91

TIERRA-B-002282



PROJECT: PSE&G/HAARISONINJ

PROJECT LOCATION: HARRISON. NEW JERSEY

PROJECT NUMBER: 953-6306

RECORD OF BOREHOLE PZ-5A SHEET: 2 OF 3

DATUM: NGVD 29

PlEZOM€lEA
OR

STANOPl"'"
INSTAllATION

-

f- IiO

70

BORING START: 05-29-96

BORING LOCATION:

S-21 00

•• Blows may be inaccurate.

SOil PFIOFIL£ SAMPLES

~I,:: Ir~1~'n ~
-33.15

AEMAAKS
O€SCRIPTION

4Q' 40.0-45.0 II. Firm. moderale b,own CLAYEY
SILT 10SILTY CLAY.linle fine sand.
trace fine gravel.

4Q.00

50

45.~.O II. Moderale brown. line 10
medium SAND. traca 10 linle sill.
coarsens upward_

69.5-76.0 n. Allernating zones varying
Irom moderate brown SILTV SAND to CLAY_

6.6.8,12

3.3.5,11

-89.15
76.00116.1)-82.0 it Sun. moderate brown

I CLAYEY SILT 10SILTY CLAY.

849880135eo 1--+-------------.1f- -73.15

.

DRI..L RIG: CME-IlIl
0FlIUJNG COfolTRACTOR: UNI-TECH

OAllLEA: J. EVANS Golder Associates

lOGGEO: S. NE\ISH£HlfIl.l~N
Cl'ECl<EO: r-.,., ho\ y,..,
[l,l.TE: 01-07-97

TIERRA-B-002283
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PROJECT: PSE&G/HARRISON/NJ RECORD OF BOREHOLE PZ-5A SHEET: 30F 3

~
PROJECT LOCATION: HARRISON. NEW JERSEY BORING START: 05-29·96 DATUM: NGV029

PROJECT NUMBER: 953·6306 BORING LOCATION:

w a SOIL PROFILE SAMPt.ES.... 0... :I;

I fi
CJ I I

PIEZOMETER
~Ii; Ii; 0 It OR

:Ii
.... ELEV '"

I- REMARKS
~lf y '" W I

l-
I STANDPIPE

CJ DESCRIPTION - BLOWS I N ~
11. Z J: :Ii ~ I I

0 INSTAl.UlTION~ li ll. ::::> ein '"'" DEPTH z It
0 It I'" CJ I

.73. 15 , I
ao 76.0-82.0 It Still. moderate brown SO.OO !

38'
CLAYEY SILT to SILTY CLAY. S-4. DO : S,15.23,23 24'/24'

·75.15
B2.o-ae.O It. Moderale brown, line SAND B2.oo

S~ 00 Iand SILT with occasional 20ne. 01 silty ;
17,28,37.40 165• , 24-/2"".c. clay. :

oj

ffi
•• Blo..... may be inaccurate .r . ..p:;9

! S-~ 00;1 ~:;8!l ~
l' ,12. 15.2ll

..
'5_ DO I 11,25,36,43

·6'15 I !
BORING TERMINATED AT 88.0 FT, 86,00
BelOW GROUND SURFACE.

- llO
.

r.; -

100 -

I
I

105 -
,

lID -
1
1,
!
,

115 l
I
I

,,
849880136 I

120 -
MU- RIG: CME-85 LOGGED: S. NEVSHEHlAUAN

ORIWNO COmJIACTOA: UNI-lECH CHECKED; .,....,..., """

IJRILLER; J. EVANS Golder Associates DATE; OHll·91
--,.

-

TIERRA-B-002284
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PROJECT: PSE&GJHARRISON/NJ RECORD OF BOREHOLE PZ-6A SHEET: 1 OF 1

~

PROJECT LOCATION: HARRISON, NEW JERSEY BORING START: 06-12·96 DATUM, NGVD29

PROJECT NUMBER: 953·6306 BORING LOCATION:

w [) SOIL PROFILE 1 SAMPLES-' ()-: J:

" PIEZOI.IEl'ER~ti; Ii:; g tr
t::: REMARKS ORrw ~E <II Q ElEV w w.,

STANDPIPEt:"" C) DESCRIPTION 0 -- :it ~ BLOWS I N ~z ~ r
0 INSTAllATION

w 0: IL :::> ein IIJ0 ~ DEFTI-I Z trC)", "0 B.:Nl -0.<l-7.0 It Brow"ish-~rav, fine SAND, SILT, 0.00
and GFlAVEl wilh b<lck and "clinke<s."

5-1 DO •.•. 7.1~
"

~.'/24'(FILL}

r:r:r::-r:r=
S ~+=~ ~ ~

2.:Nl I S.31 DO I •. 12.13.~ 12S I 6'/20'

7.0-12.5 It Sort. olive ~ra;"-io grayish· 7,00r:r:r=-n::-black. organic SILTY [AVto CLAY with
wood and vegetation intermixed.

'·0 r:r:Fn::- -,
~' II12.5-2fi.O fl. Compact. brownish·gray. fine 12.50

to coarse SAND. linle 10 SOme gravel.
linle sih with occasional inlervals
containing moderale brown sandstone

rr
fragments. .-

20 24'/24'
Ii;

-t.
<II
r:
Q .-
~.

I.-

I211 .- l 00 8.4.16.15 '0 24'/2.'
.- j:

'. l I

2:5, '.
'. .-.. '~:~IS.BI 10.13,14,13 ~ 21 I 24-/24" Il~~a~;'~';ls~Moderate red SHALE

00..
I ." 26-_50 I

=rrJ26.5·31.0 It Moderate brown, medium 10 ."
fine SAND. linle 10 some sill. linle ..
fine gravel. · "

."

· "
30 · ..

· ..

l:J~---=:J 11

....
·217.

3U)-32.0 It. Moderate brown CLAYEY SilT. rn 31.00 24'/24'
·22.74

80RtNG TERMiNATED AT J4!.O "'1. 32.00
BELOW GROUND SURFACE.

35

~=~~
849880137
LOGGED: S. NEVSHEHlfllJANOAlLLING CONTRACTOR, UNI·TECH CHECKED; ...... ""W"\DRILLER: J. EVANS Golder Associates DATE: OHlNI7

TIERRA-B-002285



PROJECT: PSE&G/HARRISON/NJ RECORD OF BOREHOLE PZ·7A SHEET: 1 OF 1

~
PROJECT LOCATION: HARRISON. NEW JERSEY BOR1NG START: 06·17·96 DATUM: NGVD29

PROJECT NUMBER: 953-6306 BORING LOCATION:

-.
~ C SOIL PROfiLE s......PLES

a.. >: § PIEZC»o£rEA
alii; Ii; a: ~ REMAAKS OR

::Ii ELEV OJ>:w '" !.! Ol w STANOPIPEl;:lL l!l DtSCRlI'TION 0 r. - ::li ~
BLOWS I N ~

~ :z IS "- :> lin lti INST,lLLATION
it .. Dtl'TH z II:0 a:
Ol 0

7.72
0 gray. coarse uHAV"-L.- r- 0:25r' (f!LL} ,

8-1 00 ~,3.2,2 ~ 3"/24"0.25-3.5 lL Brownish-gray, flne SAND,
SILT, end GRAVEL, trace brick.

(FILL)

4.22
3.5-11.011. Solt, olive gray SILTY CLAY 3.50
10 CLAY with organic maner.

51 r=-r-=-r=- 0 e-n4"

.-

-

- 30

15

BORING TERMINATED AT 37.0 FT.
BELOW GROUND SURFACE.

0:0 33.00
".D"_

~~..
0'0at

'..
0:0

0$
•. ·2928

13

9

~ 5·3 00 WOH.WOH,3.4 3 24"/24'

37.00

IS.8.M008-7

33.0·37.0 It. Moderate brown. line 10
coane SAND and GRAVEL, lime clayey
silt from 36'·37'.

OAl.lRlG: CME-lI5
DRlUING CONTRACTOR: UN'· TECH
DAUEA: J. EVANS

2'J"/24'

00 24"/24"S·8

Golder Associates

849880138

I
10

11.0-16.0 lL Pale yellowish·brown, fine
SAND and CLAYEY SILT. little gravel with
organic matter intermixed.

16.Q.i6.5 ii. loose. moaeraie brown,
medium 10 coarse SAND, little flne gravel.

20

18.5-33.0 It. Moderate brown, fine 10
coarse GRAVEL, trace 10 some clayey sill
with occasional inlervals containing
moderate brown sanclstone lragments.

LOGGEO: S. NE\'SHEHll'llJAN

CHECKED: ....... ""'~
DATE: OHI7·&7

TIERRA-B-002286
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PROJECT: PSUG/HARRlSONlNJ RECORD OF BOREHOLE PZ·SA SHEET: 10f 2

~

PROJECT LOCATION: HARRISON. NEW JERSEY BORING START: 05-31-96 DATUM: NGV029

PROJECT NUMBER: 953·6306 BORING LOCATION:

w 0 SOIlP~FIl.E SAMPLES
oJ 0
'" ~ § PIEZOMETERlilt; II: ~ REMARKS OR::E ElEV wXw fl 0 ID w STANDPIPE...... 0 DESCRIPTION BLOWS/ N :!'....

~ !S :;: - ~ ~ fJ in U INSTAUATlONl!l .. w~ OEPTti z a:a: <!l

0 8.19 .
I -lflt'Jht gray, COBrae IJHAVt.L I ~Y1 0.25

0.25·5.0 It. Olive gray, fi... SAND and
S,I 00 5,',5,5 9 20'/20'

SILTV' CtA Y with black, granulat, !ar-like
material intllfmixed.

5-2 00 2,2.2,1 • .0'/24'

5 ~ 5·3 CO 1.2.t,1 3 18"/20' -5.0-15.511. Son, olive gray, organic 5.00
CLAY to SILTY CLAY with vegetation and
wood intermi.ed.

5·' SH N/A NlA "'/24'

5·5 CO WOH,WOH,I,1 1 24'/24'

10 -
5-6 CO WOH 0 24'(24'

5·7 CO "OH.WOH,WOH, 0 24'/24'

15
.7.31 5-6 00 a.l',a,4 20 12"J20' -

15.5·30.0 It. Moderate brown, fine to O:D 15,50
coarse SAND and GRAVEl, SOme silty clay, ·.Of
with oc<:asionalthin layers containing 00 5,9 00 5,6,8,7 '8 24'}24'moderate brown 10 grayish-red siltstone .0'0
6nd sandslone fragments. ..

0'0
'..0'0
'C",

0'0 S·10 00 6,18,20,19 39' 8'/24" •. Blows may be inaccurate,".cr...: 0.0
oj ",0'0.020 :i d~Q ..

00
CO 7,8,12,12! · •. 5-11 20 24'/24'

0:0-.... 0:0
0

0:0-
· g",

00 5·12 00 13,10.12,15 22 24'/24'...
0.0..0.0•00

25 o~ 5·13 00 5,5.1a,15 21 19'/24' .000..
0:0
• 000
· O'00 $·10 DO '0,10,9,8 18 17'/24'.. 0'

0'0
'.'0',0.0
",0".o~o
',0'

0'0
5-15 DO 8,8,0,13 17 0'124'6%

I- 30
-.c.... -21.81

30.0·32.0 It. Moderate brown SILTY CLAY, 30,00
trace gravel

5-16 DO 0,5,5,7 10 18'/24'

·23.81
32.0-34.0 It. ModeraJe brown, lioo 10 ," 32.00
medium SAND, trace to some 'ill. ,"

5·t7 00 2,4,10, " 14 20'}20'.""._0
·25.81

34,0-35.0 It. Moderale brown SILTY eLA Y. ~ 3400
as -28.81

5·16 00 8,7,9,12 1& 24'/24'35.0-48,0 n. Moderate brown, tine 10 · .. 35.00
medium SAND, trace to $ome silt. trace · ..
fine gravel, ."

· .. 5-19 00 5,8,11,12 19 24'.'24'..
· ..
· ... "

5-20 DO 6,8,9,12 17 24'/24'· ......
·31,8140
40.00 .

CRlUAIG: CME-65 LOGGED: 5. NEVSHEHlfllJAN
ORII.UNG CONTRACTOfI: UN~TEC" 849880139 C11E~O: ......... ~ ......
DRILLER: J. EVANS Golder Associates DATE' 01-07·97

TIERRA-B-002287



PROJECT: PSE&GlHARRISONfNJ

PROJECT LOCATION; HARRISON, NEW JERSEY

fROJECT NUMBER: 9~

RECORD OF BOREHOLE PZ-8A
BORING START: 05-31·96

BORING LOCATION:

SHEET: 2 Of 2

DATUM: NGVD 29

-,
~

SOIl PROfiLE SAAlPLES
__ ._0 ... _..

§ PlEZOIotE'll:R
II: ~ AEIMRKS OR., ELEV w w~ CD STANDPIPE

fu'" ~ OESCAlPnON ()
%: I-- ~ ~

BLOWS I N ~., frl !NST<lUJ,TlON
;J ... e I•

e 1'5 .. OEPT~ z a:a:
CD 0

.a '31,81 .
35.0-48.0 It. Moderate brown, fioe 10 , 40.00
medium SAND. trace 10 $orne $;11.Irace ,

5·21 00 4,5,6,10 11 24'/24'r"", lIf.vet ,,,

l=-,
20'/24', 5-22 DO 6,8,12.14,

;

l=-I- ~
; -, S·23 00 4,3.7.10 24'/24'

;

;

5-241 I I;
00 5.12.12,16 24 24'/24'

;

·39,S1

48.o-SO,OIt. Moderate bro...n. fine SAND ; 48,00
...kh occs;;;onal intelVal$ of clayey $;It · .

5·25 00 8,10,12,11 22 0"/24'
Some moderate brO'Nfl and medium gray .'

50
... ndolone fragments lrom 48'·52'. -;

" ;
5,26 00 3,5,15,2lS

"
20 3'/24'

· .
;

2"/24'5-27 DO 14.25,25.45 :;0
" ,
;

l=-M
" ;

5·26 DO 2"/24' • - Blo-.> may be ;naccurale. -
"

'2.25.41,54... -47.81
::'6.0-69.5 fl. Moderate brov.n. fine SAND, ' ' 56,00

I Itrace 10BOmesill with occBliionai ' .
$·29 00 2,4, '2,20 16 24'/24'inlerval$ of silty, fine sand, ' '

:
:
;

5·Xl DO 7,14,23,22 37 24'/20'
"'-

eo <Ii · . -x
9 "

~
.' DO 5,10,20,2' Xl 2"124'

~ · ... ;

;

~5·32 DO: 8,11,21,30 33 2""/24"
· .

; FR F~ ; -: 12,22,30,31 24'124'

;

;

5.341 DO I
1
61· . 14,25.36.40 24'/24':

, .

~1.31 ~1:1 r-:-:
'.' 11,13,17,'8 24'/24'

69,5-76.0 It. Moderate brown CLAY to
_ .... 69'M~1=1

~

70 SILTY CLAY, trace 10 BOrnefine oand. -
6,5,11.14 24'/24'5-36 DO

FR 8,17,24.40 F 24'/24'

75 5-:;e 5~ NlA NtA 16'/16' -
-67.81

76,0--80.0It. Varying inlervals of fine 76.00

19,22.24,28 l~"SANDY SILT. SILTY fine SAND, and 5-39 00 24'/24· I
CLAYEY SilT and fine SAND. I,

~~I
BORING TERMINATED AT 80.0 fT. S~ DO 8,14,20.20 34 2.*/24· JBElOW GROUND SUAFACE. .71.81

80,00 r
DRIll. RIG, cr.IE~ LOGGEO: S. NEVSHE~IRLJAN
OPlWNG CONTRIICTOA: UNI-TECH 849880140 CHECKED: .,.,..,-w._
DRILLER; J, EVANS Golder Associates DATE: 01-<17-137

,-

TIERRA-B-002288
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PROJECT: PSE&G/HARRISONINJ RECORD OF BOREHOLE PZ-9A SHEET: 1 Of 1

~
PROJECT LOCATION: HARRISON, NEW JERSEY BORINO START: 06-12-96 DATUM: NOYD29

PROJECT NUMBER: 953-6306 BORING LOCATION:

... 0 SOIL PROFILE SAMP\.ES... 0< f § f'jEZOMETERgli; a: I: REl.1ARKS OR
::l! £lEV '"I:w <JJ \,! '" w SlANOPtI'E

li:"" ., DESCAIPTION 0 ~ - ~ ~
8LOWSI N ~

INSlAUA lION:2: ~ Gin 0
~ ~

w..: DEPTH z a:a:
'" ..,

9.74
0 hU,O-O. (fILLI

gray, coarse l,;HAVl:L r f.- ---0:25
0.25·5.0 II. Brownish~ray, line SAND,

S·l DO 8.3.2,2 5 24'/24'

SILT, and fine GRAY l with black,
granular male<ial and "clink,,","
intermixed. S·2 00 3,&.5.' 14 2.'/20'

(FILl)

.7.
5·3 DO 1,1,1.1 2 'Z'124':I 5.0-9.0 It. Soli. olive grey SILTY CLAY 5.00

wilh organic matter intermixed.

S·' 00 INOH 0 24'/24'

0.74
$·5 DO WOH,INOH,2,2. 2 24'/24'

9.0-1'.5 h. Dark, yellowish· brown, line 9.00
'0 medium SAND. Irace '0 some sill, Uaee "10 fine lI'avel; 'race organic mana, lrom '.
9'-10'. "

S·8 00 \NOH,I,3,6 • 2."/24·.-
'.
'.

'.
" -4.76

1',5-18,0"- Medium gray, cOarse GRAVEL ';''l, "....so -15 ... o'l,
,.; ·00 00 34,40,05,38 2Cr/2'"x:' • S·7 85

00
9 o'l:>
~ o'l,· ·826• 18.().23.5 It. Mode,ale brown. fine 10 OD 18.00

coarse SAND and 'ine GRAVEL, li'lle 10
..

OD

some silty clay.
..

OD·20
00 -..o~o

.,'{)-.

0'''' S·8 DO 22,22,18.20 40 20"120'c'
0.0..
0.0

'.•
0.0..o~

·13.76
23.5-28.5 fl. Graylsh.green. moderals 0':> 23.50
brown, and light gray, coars. GRAVEL, ·00
little silty clay,

c

25
00•00•0'" S-8 00 10.8.9.9 17 6"/24"•p~~00
0'1:>•00• ·1879

28,5·32,0 It, Moderate bwwn SILT, some 2850
line sand,

30

SolO DO 9.&,12,1' 21 24'/24"

'22,29
BORING TERMINATED AT 32.0 FT, 32.00
BELOW GROUND SURFACE.

35 -

849880141
40

I

DRill AG: CME-eS LOGGED: 5. NEVSHEH'_N

ORIUING COI'/TRACTOR: UNI·TECH CHECKED: ""' ..............
DAlliER: J. EVANS Golder Associates DATE: 01.07-117

TIERRA-B-002289



PROJECT: PSE&G/HARRISON/NJ

PROJECT LOCATION: HARRISON. NEw JERSEY

PROJECT NUMBER: 953·6306

RECORD OF BOREHOLE PZ·10A SHEET: 1 OF 1

DATUM: NOVO 29

~I--r--r--------------r---------.,.--------r----

BORING START: 06-11-96

BORING LOCATION:

SAW'tES

REMARKS

P1Ezo;,IETER
OR

STANDPIPE
INST"-Ll./lTION

.-

SQjl PRoFILEw
~gt;
I:w
t""
wo

BLoWS I
Sin

849880142

DESCRIPTION

9.:lO
C.COc

20"124" I

LOGGED: S. NEIISHEHIRlJAN II

CHECKED: ~..", "'"
OATE: 12·'8·96

O.G-7.0It Brownish-gray. 'ine 10COarse
SAND. GRAVEl, IltId SILTY CLAYwjlh
occasional intervals of black. granular,
tar·llke material.

(FILL)

$·1 00

10

24'/24'

16"124' I

7.0-12.0 fL Soli, oliva gray SILTY CLAY
10 CLAY wilh organic manar.

15

20

25

27.COBORING TERMINATED AT 27.0 FT.
_ BELOW GROUND SURFACE.

30

35

CAlLL RIG: CME-85
DRIllING CONTRACTOR: UNI· rrCH

DRILLER: J. EVANS Golder Associates

TIERRA-B-002290
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PROJECT: PSE&G/HARRISONINJ RECORD OF BOREHOLE PZ·11A SHEET: IOF 2 C@PROJECT LOCATION: HARRISON. NEW JERSEY BORING START: 06·10·95 DATUM: NGV029

i PROJECT NUMBER: 953-6306 BORING LOCATION:

... 0 SOlI. PROFILE SAMPLES
-' 0« :z: 8 PIEZOMETER
bllu t; II: 011

::Ii -' ELEV w

~
AEMAflI(S:.:'" III

~ CIl w STANDPIPE1>:1<- C] DESCRIPTION 0 i-- ~ ~
BlOWS I N

UJ z ~ ... 6in INSlAUA lION
C iC « CEPTH z a:~ II:

Cl

0 6.&2

~1 r:r=-rr=- .
0.D-l.511. Ughl brown, line 10medium 0.00
SAND, SILT, and GRAVEL with black,

"noranUlar. tar-Sike material intermiKed. 7.32
(FILL) r 1.!;OJUtI U;·8.511. Black. granular to globulaJ,

tar·like material.
(FILL)

5 -
&21 001 1.&,2,3 I 11 I 2~'12~'

0.32
8.5·16.5 h. Soh, oIi'" grey SILlY CLAY, 8.50
linle to some line 10medium sand Irom

10
15.5"16.5'. ...

~L:I WOH
0 4-/24"'

15

~-7.68 11 24'12~'

16.5-28.511. Compact, brownish-gray. .. 16.50JIJtline 10coarse SAND, trace to litlle fine "

g,evel with occasiornll inlervals ..
containin!. moderate brown and light olive ..
g,ay san slone f,agments. ..

..( ..
ui .'

20 :i
" ~L:L::-rg ..

~ ..

• ..
.'

I I I I
... '

....
25 · .. 1Et=· ..

· .
· ..
· ..
. "
· ..

I I I I
....

"&,86
28.5-42.0 h. Moderale brown, line SANOY 28.50
SILT to SILTV line SAND.

30 .. ~I:r-=-~..
..

I ..

351
..
.. ffilE .

i ..
I ...,

W-U-..
....

,
.' 849880143I ·3l.1640'

40.00

DRILLRIG, CME·85 lOGGED: S. NEYSH£HIRUIIN
DRII.1.1NG CONTFlACTOR: UNI·TECH CHECKED: '""~?'-\,.
DRILl.ER: G. EDWARDS Golder Associates DATE: 12-18·~

.-

TIERRA-B-002291
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_.

PROJECT; PSE&G/HARRISON/NJ RECORD OF BOREHOLE PZ-11A SHEET: 20f 2

~

PROJECT LOCATION: HARAlSON, NEW JERSEY BORING STAAT: 06-10·96 DATUM; NGVD29

PROJECT NUMBER; 953·6306 BORING lOCATION;

ILl c SOlI. PROfiLE SAMPLES... 0
'" X

]
<:1

f
PiEZOMETERlilt; Iii ~: cr ~ REMARKS OR:Ii '" ElEV ILlX,,-, U '" ILl STANDPIPE!;:lL ~ DESCRIPTiON U 'f - :Ii ~

BLOWS/ 5 INSTALL'oTlONl!l ii: ~ .. ::> 6in '"... DEPTH z a:0 c:
Gl C>

·31.18~ 28.~2.0 It. Moderate brown. line SANDY

:j~r~.OO<
<II SilT to SilTY line SAND.

5-0 00 5,7,8.10 15 24'1<4"X --11>
N ·33.'8
oW BORING TERMINATED AT 42.0 FT. 42.00

BElOW GROUND SURFACE.

e

50

55 .

so -

i

65

I

70 -

!

I

75

I

-
i

f- 80 849880144 -,

I.-
DRILL RIG: CME.e5 LOGGED: S. /IlEVSHEHIAUAN
OAIWNG CONTRACTOR; UNI·TECH CHECKED: ~ ...... "..,. I
OAIU.EA; G. EDWARDS Golder Associates DATE: '2-18·96

TIERRA-B-002292



RECORD OF BOREHOLE PZ·12APROJECT: PSE&G/HARRISON/NJ

PROJECT LOCATION: HARRISON. NEW JERSEY

PROJECT NUMBER: 953-6306

BORING START: 06-07·96

BORING LOCATION:

SHEET: 1 OF 2

DATUM: NGVD29

·3'.22
40.00

8.78

6,1\.11,'

REMARKS

P,£ZOMETER
OR

STANOP1PE
INSTALLA TION

.-

-

10

SAMPLES

0.00

N

849880145

8,5-18.5 ft. Solt, olive gray CLAY 10
Sll'TY CLAY.

§
o ELEV ~
z- ~
~ OEPTH z

"

BLOWS/
61n

5·1 00

'1"/24'

24'/24'

"20'/24'

'6'12.'

2rJ'/24'

o O.O-3.5ft Moderate brown. fine SAND
and SILT. little gravel. Irace glass.

(FILL)

"9.72
26.50

4,3,3.4 6" 2!J'/24'

LOGGEo; S. NEVSHEHIRLIAN

CHECKED: .............. ""'"
DATE: 12·18·96

OESCRlPTION

3.5-8.5ft Medium 10Iighlgray SILT,
coarse SAND, and line GRAVEL with
occasional cemenled sheD fragments.

15

,8.5·23.5 It. Light olive gray SILTY fine
SAND.

20

..
._. --

23.5-28.5 It. Moderate brown to light
I gray. line 10medium SAND. tra<:eto some
silt and clay with occasional zones
containing moderate brown sandstone
fragments.

I

30

28.5-45.0 It Moderate brown, fine SANOY

I
SILT grading down 10fine sand, little

,silt. fining upward.

I

0RILl AO: CME~
DIlIWNG CONTRACTOR: UNl-TECH

OAIUEFl: J. EVANS

._ ... _----_ ..._-------
Golder Associates

TIERRA-B-002293
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PROJECT: PSE&G/HARRISONINJ RECORD OF BOREHOLE PZ-12A SHEET: 2 Of 2

~
PfIOJECT LOCATION: HARRISON, NEW JERSEY BORING START: 06'()7-96 DATUM: NGVD29

PROJECT NUMBER: 953-6306 BORING LOCATION:

IIw 0 SOil PRl(F1lE SAMPLES
-' 0 Tf~Iii ~ 8

~

PIEZOMETER
OR

:z:w :l <II ... £lEV IIJ
REMARKS STANDPIPE

...... " DESCRIPTION 0 L-- ~
BlOWSJ

~ ~ ~ II. 6in
INSTAlLA TION

g
~ DEPTH
Cl

.a
-31.22

~ ~

28.s-..S.0 It. Moderate brown, lil14lSANDY .. 40.00

SILT grading down 10line .and, litlle .. 4,3,6,7
sih, lining upward .

.c
<ti .. 1~ rl~:i
e ...
~ S·10 DO 5.6,10,14 16 ~'·/?4·..

I-~
·36.22

aORINGTERMINATEDAT 45.0 FT. 4~.OO

BELOW GROUND SURFACE.
I

~I
-

I- 5:1
-

... I

eo -

65
·

~ l'll
·

:/5
·

)

I- .110
849880146

DAlLL.liIG: CME-lI5
LJ.)GuEu: s. NFYSHEHiALiAN

ORIU.ING CONTAACTOR: UN~TECH
CHECKEO'-n, ..... ""'"

QRIu.ER; J. EVANS Golder Associates DATE: 12-'&·96

-

TIERRA-B-002294



PROJECT: PSE&G/HARRISON}NJ RECORD OF BOREHOLE PZ·13A SHEET: 1 OF 2

~PROJECT LOCATION: HAR~SON,N8NJERSEY BORING START: 06-13-96 DATUM: NGV029

PROJECT NUMBER: 953-6306 BORING LOCATION:- w 0
SOIL I'I'lOFILE SAAlPLE5

.... ~'" 8
PIEZOMETER

~E li:i ... u: ... REMARKS
OR

:It '" Q ELEV w ...
III UJ

STANDPIPE

l;:u- " OESCftPTlON 0 :l: - ::f ~
Bl..C1>NS1 N ~

UJ z !l ... :> 61n ~ INSTAIJ.).TIOH

0 a: .. DEPTH Z u:

~
a::
CI

0
9.32

O,().4,511.BrowniSh~ay. line SAND, 0.00

SILT, and fine GRA L S-1 00 6,G,7,7 16 2"/2"
(fILL)

$·2 DO ',7,7,6 14 20'(2"

'.S2

~ 4,~9,O II. Loose, medium light gray, ," .50
5-3 DO v.uH 0 ""/2"

line to medium SAND, rlltle to 50me sin. ."
Chunk 01 wood at 7,5'. ."

(FILL) '. ::· ... " s·' DO v.uH,', 11.6 1~ 2.'/2"
· "· ... "
, .. ,

~
9.0-14.5 II. Soft. olive gray SILTY ClAY 9.00 s·~ DO 7,3,5.WOH 6 lS'/2.,

~ 10
""ilh organic matter.

$-6 00 WOH 0 10'/2"

507 DO woo 0 12"/24'

·5.16

,~ 14.5-18.5 ft. Loose to compact, pale ."' '4,50 -
brown, fine SAND, linle sill · "

," S'S 00 .... ,6.6 10 20'{2".- · "'

· "· ..
,"'

-0" -9.lS

18.5-33.5 It. Moderate brown 10 brownish, d~ 16.50

..; gray, line to coarse SAND and GRAVEL,
,(,..

O~
-0-'.

20 "'l little to some sillv clay with occasional 0'(;)

:l: pieces 01 moderate brown sandstone,
'.0

0'0

Q
0

0-.0

~ o~
$·9 DO 4,5,7,6 12 2"/2"

0.. 0',0
O'

OD
'.0'

OD
,0',

en>
o'h
'0'

0'0
. 0'·

25
0'"

.
'0

0-.0
,,-0',0'" S·lO DO ',8,6,9 ,5 24'/2"O.

0-.0
".0',
OD
\0'
OD

, C-,
0-.0

".10'
OD
. O'

O'D
C;;~

~ 30
".0-

0;0
,

".0'.
0-.0
".0'0;0 5011 00 7,3,',6 7 19"12"
d~

'.0
0'1>

0'.
0'.0

d~
-.C'. ·24,16

33_5-47,Oft. Moderate brown, fine SAND, " 33,50

Ira~ to some sin with occasional thin "

35
sandy sHl "'noes from 45' .. 7', "

-,

S-12 00 16,~,2,3 7 16'12"

-
«l

-30.68 849880147
4ll.OO

ORtL1.RIG, CME·B5
tOGGED; S. NEVSH£HIAliAN

tRlUl\IG CONTRACTOR; UN·TECH
CHECKED' """....""

ORILlER; J, evANS Golder Associates DATE: 01-07·87

TIERRA-B-002295
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PROJECT: PSE&.GIHARR1SON/NJ RECORD OF BOREHOLE PZ-13A SHEET: 20f 2

~PROJECT LOCATION: HARRISON. NEW JERSEY BORiNG START: 06-13-96 DATUM: NGVD29

PROJECT NUMBER: 953-6306 BOAING lOCATION:

~ c SOIL Pf'Dfti-E sAMPLES I
0..
~ 8

PIEZOMETER

lilt; -' II: i= flEMAFlKS
OR

%w ~ <11 o ELEII '" '"1;:"" i DESCRIPTION 0 '" BLOWS I N ."
STANOF'II'E

i'f- :I' ~ U

~ ~ "- :> 6in
l'ISTALLATION

ii:
w

I
." DEPTH Z 0:

0
0:

'"
.,

40

.J(J.ll8

33.5....7.0fl Moderale brown,line SAND, ... 40.00

trac" to som" silt with occasional thin S·13 DO 3.2.2 .• • 24412'-

sanely silt '''nses Irorn 45'-47'. '.

illI '.
.or;
"! "
%

Q

- ~i ~.. \'ll-=J5-14 00 4,4,7,8

'I" .R.
BORING TERMINATED AT .7.0 FT. .7.00

BELOW GROUND SURfACE.

50

~

, .'
!~5

-

- 'OIl
-

6!!

-

70
-

16

.
I

110

849880148 .

OAILLRIG: CME-8S
LO""£.~D~ S NEVSHEHIRLIAN

Of\IUING CONTF\ACTOA: UNI·TECH
CHECl<EO: w,""" .......

OAIUEA: J. EVANS
Golder Associates DATE: 01-07·91

TIERRA-B-002296



RECORD OF BOREHOLE PZ-14A SHEET: 1 OF 1

~
BORING START: Q6.14-96

DATUM: NGV029

BORING LOCATION:

SAMPlES I
0

FIEZOMETER

0 ffi
OR

-' El£V ~ REMARKS
OJ (J CD w

STANDPIPE

(J Z - ! ~
BlOWS I N ~

!l
INSTI\UATION

"- Sin w.. DEPll't Z II:
a:
0

8. 4
0.00

,
So1 !Xl 8.8.7.8 'IS 24'124',,

"

.'
6,24
350

5·2 DO 8.3,3,4 E 2fY/?4'

1.24

PROJECT: PSE&G/HARRISONINJ

PROJECT LOCATiON: HARRISON, NEW JERSEY

PROJECT NUMBER: 953-6306

,-

10

20

18.5-31.0 fl. MDderale brDwn. line ID
coarse GRAVEL and CLAYEY SILT. linle ID!- some medium to coarse sand with
occasional large pieces 01sandstone.

-

0.0-3.511. Brownish-gray, fine SAND.
SILT. and GRAVEL with occasional
"<:I;nke~· and wood.

(FILl)

S

3.5-8.5 It. Black.. Iar·like malerial.
\race brick..

(FIll)

31.0-37.0 It. Compact moderale brown,
fine to medium SAND. trace to SDme sill
with occasiDnaI thin, oandy sill lenses
Irom 35.5'·37'.

8.5-H.0 h. SDII. olive gray SILTY CLAY
wilh organic malter.

1S

13.5·18.5 It. Dense, brownish·gray. line
10 medium SAND. some line gravel. Irace
silt and clay wilh occasional pieces 01
sandstone.

~
Ul
:i
9

3S

LOGGED: S. NEVSHEHJAl.1AN

CHECKED: 'h-, ......""""
DATE: 01-07·97

~.
1B.5O

16'/24'9.6,3.2s·~ !Xl

·27.~!6

5,9,12.16 21 24'/24'

BORING TERMINATED AT 37.0 FT.
BELOW GROUND SURFACE.

37,110-
DI'Illl fIG: CME-85
OFlILl.lNG CONTRACTOR; UNI·TECH

DRILLER: J. fYANS

849880149

Golder AssocIates

TIERRA-B-002297
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849880150
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MONITORING WELL INSTALLATION LOG

-
PSE&G/'HARRISON/NJ

4- 1/4" 10 HOlLOW STEM AUGER

WEATHER
UNI-TECH

lOCAl1011 I CoalDlNATES

CME 85 DRUER J. EVANS

[ 2140417.77

GROUT

o Q1O" NACHlNf $1ODED

NONE USED
N/A

0.00

2 ..... dJo. 35
SCH 40 PVC

EIIISH THREADED

100 GAlLONS

CEMENT /BENTONITE

lREMIE

350 I as
11 MORIE SAND

GRAVITY

WELL SKETCH INSTALLATION NOTES
OLV./O[P~

Drilled to 76.0 IL below arQUnll

6" dia. flu~11
mount protectiV4
casing wiltl r.~~~~~~~~~~~.'<:ll='--I
l~cI<ing lid

Ioround sudoce. Tremle 50 oollons

cemenVbent<lnite <Irou! aL bottom

01 hole on 05 22-96. Let stand

.-.

~UND SURfACE
See boring log PZ-1A lor
lithologic description.

5.00

10.00

\5.00

20.00

25.00

30.00

J5.DO

W.OO

4-5.00

50.00

55.00

>::"~~: - 2" dia.,=. SCH 40 PY'C
_ well 'Screen
I-

1:':::1-."M ::'. ....

o"emfoht (18 hrs. \. Grout set IIn

nt 4t' "no eAt 7" PVC _nolnn ~n"

Ca"struded oieIom"ter on D5-23-S6.

WELL DEVELOPMENT NOTES
Weli devefooed on 05-28--96 Qnd

':16-19-96 .. ilh 0 2' submersible

oumo bv DumOinQ and suroina.

f1ustl threaded 1-1 -1

end cop

Golder AS50ciotes

LEGEND

CE~ENT PAD·

~

~
C'l
LJ

CEtoIENT!BENTONfrr GROUT

#00 FilTER SAND

HI MORIE SAND

TIERRA-B-002299



-
JOB NO. 953--6306 PROJECT PSE&G !HARRISON fNJ YC..l IjO. PZ-1A SHEET 2 crl 2

GA INS!'S. N£VSHOlIRUAN DRILUNGIoIrlHoo
'" 1/4" 10 HOLLOW STEt.l AUGER GRooNO 11.£11. 7.56 ., ...1£R DEPlll 7.45 (TOC)

wEoI.lllEl' SUNNY DRlUJNG CllO.IPANY
UNI-TECH CQ..I.Nl ElLV. 7.24- n..E/OAlt 1115/06-204-96

1011'. 81' f DRIll.IlIG WE 85 DRl..I..ER J. EVANS Srol.RlEO 1000/05-22-96 COtiPl.m1l12"'~/05-2J-96

N 693219.040 E 2H0417.77
ft\I( j t1A1!. 'tIC I DAft

lDC.'-llON I COORDINAn:S
MATERIALS INVENTORY

lflE:ll CASING 2 ro. <110. 35 1.1. '/ID.l. SCREEN 2 h. dlo. 5 1.1. BENTCNITESEAL GROUT

C,t,S1NGT'I1'E SCH 40 PVC SCREENnf'E SCH 40 pvc IHS1A1.I....nON METHOD TRENIE

JOlHT n'PE fl \ ISH THREApED SLOT S1lf: Q OlD" WACHINf sloum fILlER PACK ON. :150 I as

CROUTOOANnrr 100 GALJ.ONS C(Nl1!AUZfJlS NONE USED flL TrR P ...O< TYPf 11 NOBlE smp

CROUTT'lPE CEMENT ISENTONITE DRLLlNG MUD T'Il'E N/A INSIAlL ...nON MEI1iOD GRA'IlTY

ELEV./DEPIH SOIl/Roa< DCSC!l,pnoo WEli. SKETCH INSTALLATION NOTES

55.00 S~ boring log PZ-1A for

I
DrUled 10 76.0 ft. below around

lithologic description. Iarou"d .urfoce. Tremie 50 nollo".

cemenl/bentonite nrout at bottom

60.00
of hale on 05-22-96. Let sto"d

overninht {la hrs. \. Grout set unI-roo at "',. hns <; .. t ?" pvr. "n.lnn nn"

constructed oiezomeler on 05-23~98.

65.00 ~ W'"~

70.00

,.J~75.00 WELL DEVELOPMENT NOTES

~ Well develooed on 05-28-95 and

V 06-19-96 with 0 2· submerslble

6000
QO.~ t:I Duma bv Dumalna on<l sutalnD.

85.00

90.00

95.00

100.00

LEGEND

105.00 ~;t.~CEUENT PAD

fZJ CEMENTjBENTONITE GROUT

110.00
~

IfOO FILTER SAND

849880152 [] 11 MORIE SAND...

155.00

MONITORING WELL INSTALLATION LOG

Golder Assoclotes

TIERRA-B-002300



MONITORING WELL INSTALLATION LOG

.KlB NO. 953-6306 PROJECT
PSE&:G/'HAR RISONINJ KU. NO.

PZ-1B SHEET
, of 1

G/\ INS/' S. NEVSHD-IIRUN'lDRn.lINC lAEiHOD
4 1/4" 10 HOLLOW STEM AUGER CROOND D.£V. 7.69 WATER OO''IM 6.45 (TOC)

wu.lH[R SUNNY DRILLING COI.lPAHY
UNI-TECH Clll.JJ\' DLV. 7.36 Il>olE/OIllt1116/06-24-96

IU4P. 83' F oRtU. RIG CME 85 DRLl£R J. EVANS S1ARlED
1520/05-22-96 COOlPUI£OlM5!D5-22-96

N 693228.25 E 2140420.84
"""f ,..... ..../00\1'1:

lOC" liON I COORDINATES
MATERIALS INVENTORY

WEU CASNG 2 l'l. cIl<L 5 1.1. 'lIlElI. SCREEN 2 h. dr•. 5 1.1. 9ENT<NllE SEAl.. SLURRY

CASING T'lT'E SCH 40 PVC SCll(£H nf'( SCI-I 40 PVC INSi1J.l./\T1ON IoIEn-tOD OOA\HV

J()It<I TYPE [IIISH IHREAOfD SLOT SlZ[ Q ow" MACHINE SLoma A\.1'I:R PAC!< DTT. MlQ IRS

CROUT OJANnn N/A COfll'ALIZERS NONE USED flLt[R PACK TYPE ,t MORIE SAND

CROUT TTPE N!A DRILUNG loIuD nPE N!A INS11J.l. ...T1ON IoIEn-tOO GRAI/ITY

EUV.!DEPni 5OIL/ROCK OESCRIPnON WELL SKETCH INSTALLA TION NOTES

6" <lio. flush
mounl prol~ct;"le
casing with

GI"OUNO SURE ACE
locking lid

0.00 See boring log PZ-1A tor . ..,,1 rr dia .lithOlogic d4!scr-iplion.
. .

~
2.00 ~
., <0 'i borehole

~ .,........-2" dio .
<.M

. , ..

5.00
...... - I·:···· rYe riser... ......

2" dio.
- SCH 40 PVC-
f---.- ... weU screen

~.
e= '.- flush threoded

10.00 end eap

15.00 WELL D(VELOPMENT NOTES
Well develooed on 05-28-96 ond

01;-19-96 with a 2" submerslbl~

20.00

I l>umll bv oomlllna and 8uralna.

25.00

30.00

035.00

40.00

45.00 LEGEND

~
CEMENT PAD

:.A,!&-'!A"

50.00 ~
BENTONITE SLURRY

[]849880153 .....
{j1 MORIE SAND

55.00

-

-

Golder A~sociates

TIERRA-B-002301



-

JOO NO.
95J~6J06 PROJECT

PSE&G/HARRISON/NJ '/lEU NO.
PZ-2A SHEET 1 "f 1

GA INSP.s. N£VSH(HIRUANORllllNG IoI£lHOO
4 1/4" 10 HOllOW STEM AUGER CIlOUNO EL£I/. 8.25 WATI:R DO'lli 8.47 (TOC)

W£AlHtft SUNNY DRilliNG COo.AP .....
UNI-TECH CQ..LAR ELEV.

6.00 l1101[/o;..TE 1113106-24-96

IDIP. 70' F OR III Rle WE 85 ORUER J. EVANS S1ARTm
0820/06-06-96 COhCPU1E01015/06-06-96

N 69J280.H E 2140536.27

.... 1: I DAtlt ,..;: ,~ft:
lOCAllON I COOROIllA lES

MATERIALS INVENTORY

'IlU.l CASHe 2 In. 410. 35 Lt. '011£\.1- SCREEN 2 ".4IQ. :> 1.1. S(NT(I-llTl: ~ GROUT

CISNe l'tPE
SCH 40 pve SCRE£N TYPE

SQ-i 40 PVC INSr,l.l.LAl1ON IoIETHOO
TREM!E

JOINT rm: f!! 1St! Jl.1RfAQEQ :;LOT SIZE Q 010· b.IACHlNf SI DUfQ fILTER p,o.CI< OTY. 200 I AS

GROJT WANllTY
lOa Q,o.,llONS CEN1R,I.UZER5 NONE USED flt'ItR P....O< m>E #1 MORIE SAND

GROUT 'NPE
CEMENTIBEN TONtI[ ORIlUNG blUO 'NPE

NIA lNST.AlI-AnaN METHOO
GRAVITY

El£v./Dl:PlH SOIL/Roo< oESC!lIPnON 'NELL SKETCH INSTALLATION NOTES

8- dio. flU$h
mount prolecti .....
coslnl;j wIth

~OUHD SUR~A(:E

locking lid

0.00 S<le boring I~ PZ-2A (or , 501':":"- tr
lithologic d."criplion. t% ~

~

5.00
~ ~
~ r;;
~

-I'dio.

~

borehole

10.00
~

~t% ~
~ ~
~15.00 ~

WELL DEVELOPMENT NOTES

(% t% Wen dcvelooed on 06-19-96 with

~ ?: o 2" submersible Dum" by "urn"in"

20.00 ~
ond &..Ircll'lc.

~~
f-- 2" dio.

~ ~

PYe ri""r

25.00 ~ ~

~ ~

~ ~
JO.OO ~ ~

31.00 ~
~~,.oo""f8l

r:·:·· F
"nn :::::.:'= I::':'

35.00 ~.:I-- 2" dlo.

:::."-
SCH 40 PVC

.:.::.~ well screen

4000
I:::"'~':::::

flush threaded
40.00 .. :.:: .... LEGEND

41.00
..... end cop

•~M r,.r~

~
CEMENT PAD\~~.

45.00 ~
CEt.lENT/BENTONITE GROUT

f!9 100 FLTER SAND

50.00 [] " MORI E SAND.....

849880154 ff& DRILL CUTTINGS

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associotes

TIERRA-B-002302



MONITORING WELL INSTALLATION LOG

JOe NO. 953-6306 P~OJ(CT
PSE&:G/HARRISQN/NJ 'lIEU. NO.

PZ-28 $-IEET 1 of I

GA INSP.S. NEVSH(HIRlIANORILlING WEllICO
4 1/4" It) HOlLOW STEM AUGER CROON!) El.EV. 8.36 WArtR 0EP1ll 4.22 (TOC)

wu.THER MOSTLY SUNNYpRllLING COMPANY
UNI-!(CH Ca..u.R E\£V. 8.05 1lME/D.4TE'lH!06-Z4-116

IDOP. n/f' PRIll RIG eME 65 ORl.I..ER J. EVANS SlAAlED 1040/06-06-96 COIlP\.ETED \100/06-06- ll&

N 693289.53 E 2140535.67
'!'aIr/ ... n: N« I OAlE

lOCA llON / COOROINAlES
MATERIALS INVENTORY

wEll CASNG '2 n. d\Q. :; H. "IlEll SCREEN 2 ... olIG. 3 1.1. 8£NTONIl( SUI. GROUT

CASING mE SCH 40 PVC SalEEN TlPE SCH 40 PVC INS1AllAOON MElHOO GRA~TY

JOINT TYPE FlllSH THREADED SLPT SIZE 0010· tJACHINf Sloma flLTER PAO< PTY. 200 I as

U'IOUT OVANTTTY 7 ceUONS CENlllA lIZERS HONE USEP nLTER 1"1.0< TYPE #1 MOR1E SaND

CRIVT TYPE CEM[NT !BENTONIT£ DRIlliNG WUO TYPE N/A IHSTAllA noN WE11100 GRAVITY

E\..EV-!PEP1ll SOIL/ROO< DE~IPnON VYELL SKETCH INSTALLATION NOlES

B" dla. flush
mount protecti""
casinQ wIth

ClftOUNO SURfAce
100:l<Inglid

0.00 See borll1g log PZ-2A tor l ...nlf. - [7" dlo.li1hologic de~criptlon.
.... b7;

'M '// rL borehole

4."" ::,m~~~~f£# ~2· dio.

"'"
?VC riser

5.00 I.;.:....:.. c-- 2· dio. '
>:'.

,......
SCH 40 pvC- I,,"

~.oo - .. ..ell screen
..~ - flush threaded

10.00

end cop

15,00 WELL DEVELOPMENT NOTES

Well de.e1ooed on 06-19-96 with

o 2" submersible oumo bv oumoina

20.00
and suroln<l.

25.00

.30.00

35.00

40.00

LEGEND

.~.OO ~
CEI.lEHT PADi~·~-: .

:..~"

0 CEI.lENT/BENTONITE GROUT

50.00 g 100 FL T£R SNolO

849880155 D " MORlE SAND
" ..

55.00

--

-

.-

Golder Associotes

TIERRA-B-002303



-

JOB NO. 95.3-6306 PROJ£CT
PSEkG,;M p.RRISoN]NJ WEI..l.. NO.

PZ-3A SJlEtT 1 af 1

SA INSPS, N£VSHOllRLIANORlWNC METHOD
4 1/4" 10 HOLLOWSTElA AUGER GROUND EUV. 8.08 WATtR DEPTH 9.29 (roC)

wt"n<tR SUNNY DRIUJNG Cll"'P ANY
UNI-TECH ca.J.AR nLV. e.~1 m.4C/OATE1111/06-24-96

TDoIP. 76' F DRIU. RIC CME 55 ORUER J. EVANS STAAlED
1550/06-06-96 COIoI!'I.ElED lMD/06-Q6-96

N 093~2U'8 E 2140617.63
.. c: /DAft 1Irolr. I DA1(;

lOCA nOll / COCROINI. TES
MATERIALS INVENTORY

1Ia1. CASNG 2 .... d1o. .31 Lt. WEll SCREEN 2 h. d1a. :; I. I. BENTa-lI1E $EM. GROUT

CASING l'fPE SCH 40 PVC scREEN TI'PE SCH 4Q PVC INSTAlL.!l1lOH IIIETHOO TREMlE

,jOINT TYPE flllSH THREADED $.OT SIZE Q 010" MACHINE Siomo f1L1ER P"O< DrY. no IRS.

CROUT OJANTlT'r 100 G~llQNS CEHllI"-UzeRS NQ!':lf Usm filTER. PAOI. Tl'PE 11 lAQRIE SMP

()lQIJT nf'E CEMENT tBENTONITE DR1lUNG MuD T'Il'E NtA INSTI\ll.ATlON IotETHOO GRAIATY

ELEv./OEP'lIl SOIVRDO< OESCRIPna-l
WELL SKETCH INSTALLATION NOTES

B" diQ. flU$h
moun l prolec live
cosing ""tn

CR(lUND SURF ACE
locking lid

0.00 See boring log PZ - 311 lor ,""', " .. r
lithologic description.

.... t7:
~ ~

5.00
~ ~t% ~
~

1--7" diD.

~
borehole

to.OO
~ r%
~ ~
~ t%

IS.OO t% ~
~

WELL DEVELOPMENT NOTES

~
Well de-..elooed on 06-20-96 with

~ ~
o 2" submersible Dume bv DumninD

20.00 t% ond surofno.

~
~

~
-2" dio.

t% PVC riser

25.00 ~ ~

~ ~

~ ~
30.00 31.00 ~ '/:

32.00
.-.-.";'..w,' ii........ ....

~.OO
....

'- ... , -2" dia •

;';5.00
f- SCH 40 PYC
f- well screen

... ~
t::« ~

39.00 ... nush threaded
(0.00

.............
40.00

.. '" ...... end cop

-~
LEGEND

~Z~\~CENENT PAO

"5.00 t2] CEMENT /BENTONITE GROUT

~
100 FL TER SAND

50.00 D 11 MORJE SAND.....

849880156 ~
DRill CUTTINCS

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associotes

TIERRA-B-002304



-.

oIOEI NO. 953-6306 PROJECT PSE&G/H~R~SON/NJ Kll NO. PZ-38 SHEET
,

of
,

CA INsP.5- NEVSH£HIRUANORIWNC l.IElHOO
4 1/4" 10 HOllOW Sl[~ AUGER GROUND El.£V. 8.67 WATER Dl:P1\l 3.24 (TOC)

",£AJH[R S1JNN'l" llRl\.LlN1l COhtP.... v UNI-T£CH tQ.l.AR fJ.£\I. tU9 nl.lE/DA 11: 111Z/06- Z 4- 96

TEUP. 70' F DRill RIC eME 85 DRUDl J EVANS SlARTtll 0750/06-01-96 l;CtolPLElID0645/06-01-Qfj

N 693326.27 E 2140626.14
"I ) GArc -.c J DA~

LOCI.1100 I COQRDlNATES
MATERIALS INVENTORY

WIll CASI'IC 2 1'1. clio. 5 U. 'IlEll SCREEN 2 ". dl •• 5 I. r. SENTCNllE SEAl 51 URBy

CASING T'lPE SCH 49 PVC SCREDl TYPE 5CH 40 PVC INS1AlLAT1ON 1o([l1'OO QRA'-lTY

JOI'<r TYPE fl \ISH THREADED SLOT SIZE 0010' MACHINE Slomp FILlER PACK on. 140 1 as

CROVf OJANnn N/A CfN TRAUlI:RS NONE ugo FlLttlI: PACK l"YPf " MaRtE S6NP

CRQIJT TTPE NIA ORILUNG MOO TYPE N/A INSTl\U.AIlON lo([lHOO GRAVITY

ru:V./I)EPlH SOIL/ROCK DESCRIPnON WELL SKETCH INSTALLA lION NOTES

B" dia. flulih
mOllnt protective
casing with

(ROUND SUR,Are
locI<1l1g lid

0.00 See boring log PZ-3A for
I .... '1{ rlithologic description.

...

~ .
' ~o '/ 1--7" die.

---_ ... borehole
....

'M ;.:,... -2" dia,

5.00
~. PVC riser-f--

e= :..;.:.:. -2" dio.
.. , :.. SCH 40 PVC

':: - :.-. .....ell screen
>=- .:

10.00 I. :: ....

10.00 1 .. Mush threaded
end cap

15_00 WELL DEVELoPMENT NOlES
Well de~l(}{]ed on 05-29-96 .. ith

a 2" submersible "urn" bit "umnl~"

20.00
and SlJral~a.

25.00

30.09

35.00

40.00

LEGEND

+5.09 ~
CENENT PAD*;<,:~-;i..: .

~
CEMENT/BfNTONITE GROUT

50.00 ~ 190 FilTER SAND

849880157 D II MO~E SANO.... ,

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associotes

TIERRA-B-002305



-
JOe NO. 953-6306 PROJECT

PSE&GIHARRISON /NJ '/lEU NO. PZ-4A SHE£T 1 of 1

GA INSPS. N(VSIl(HIRLIANOR1l.l.IIIG IIE~OO
4 1/4" 10 HOLLOW STEM AuGER GROJIiO REV. 7.98 WATER OEPlH 7.74 (TOQ

WEATHER CLOUDY DltIUJNG COMPANY UNI-TECH Co..lM E1£V. 7.56 m.oE/OA1E 1107/06-24-96

IDoIP. 58' F DRill RIG eME 85 ORt.LER J. EVANS SIAAItO 0930/05-26-96 COIIPUltIl 11OO/O~211-gI,j

N 692890.79 E 2140921.85
.... IE /1IAn: we /DA~

IOCAl1CN / COORDINAl£S
MATERIALS INVENTORY

llU.l. CASNG 2 n. ClI<I. 30 Lr. l'lEtl SCREE/; 2 h. 410. 5 I.r. 9ENTo.IIlE sEAl. CROUT

CASING nPE SCH 40 PVC SCRE£N T'Il'E SCH 40 PVC INSTALlAI10N liE THOll TREMIE

JOINT 1'WE fl USH THREADED SLOT SIZE Q OJ O· .. ACHlNf St ouro FlLl'ER PAa< DiY. 200 I as

GROJT GJ,o.N'lln 60 GAl IONS CENl1I,o.UZERS NONE USEP FlLl[R PAC!< TYl'E #1 MOB! E Sf"ND

GR<X.Jl nPE C£J,l£NT /BENTONITE DRIlliNG t.llJD TYPE N/A INSTAlLAI10N IIElHCO GRAVITY

ELEV'/OEPTH sal/ROO< DE~IPnON \\£lL SKETCH IN STALlA TlON NOlES

B" diD. 1k.lsh
mount proteclive
cOll!tl9 with

GROUND SURF,o.~
lookln9 lid

0.00 See boring log PZ-+A for 10II'1i
....... r... C?:.lithologic description.

..

%
~

-7' dlo.
borehole

~ -2" diD.

0.00
~ ~

PVC riser

~ ~

10.00 ~ t%
~ ~
~ ~

15.00 t% C%
~ ~

WELL DEVELOPMENT NOTES

Well develooed on 06-20-96 With

~ ~ o 2" submersible numn bv Dumoina

20.00 ~ ~
and sur<lina.

~ ~

~ t%
25.00 ~

~.2t"~O
71.<0 ::,;':'::.:.;" ~.> .. . ..

30.00
>OM f-

.... ~. l.-2" die ..... SCH -40 PVC
f- wen ecr~n

.... e=
.. nn

.=
... flush threaded

JtI.OO ... - ..
~.OO ...... ...... end Cop

I40.00

.._~ LEGEND

~5.00 ~ ~
CEhlENT PAD.t..~::«

~
~".' \'Ii"

."00 /' ~
CEMENT/BENTONITE GROUT

50.00 ffi] 100 fILTER SAND

[]849880158 ..... 11 MORIE SAND

55.00

MONITORING WELL INSTALLATION lOG

Golder Associates

TIERRA-B-002306



-

.109 NO. 953-6306 PROJECT
PSU:G!HARRI$ON/NJ WELL N<l. PZ-48 ~T 1 of 1

GA IN51' S. NEVSHOllRUANORILl.INC ljElHOD
"- 1/4" 10 HOlLOW STEM AUGER tRCAlNO £uv. 7.95 WATtR 0EP1loI 6.28 (roC)

W£A1Hl:R IAOSTLY SUNNY ORllUItG l:OIo4PNlY
UNI-TECH CQ..l~ ELtv. 7.61 lll.iE/oA1E 1106/05-24-95

IDlP. 7"-' F DRIll. RIG
C~E 85 DRLL.ER J. EVANS Sl~l[l) 1420/05-24-96 COIoiPUm>1440/C!>-24-9l;

N 69'2890.4-1 ( 2140930.42
.... l I DAn:

wc)DJo,~

lOCA lION 1 COlJlOlN ATES
MATERIALS INVENTORY

ww. <:ASI'lG 2 fl. alo. 7 lr. 'lIEU. SCREEN 2 tl. clio. 5 l.r. 8ENTO'lIlt: SEA(.
GROll!

CI\SING rn'E
SCH 40 PVC SCREEN l'IP(

SCH 40 PVC INST.ol..LAnoN IoI£!HOD
GRA'vtTY

JOINT TYPE f11 ISH THREADED :sLOT sZE Q OlD" MACHINE siome nLl''ER PACK OIY. 200 155

CROUT QUAH1lTI' 12 GAllONS CDIll1AUZERS NONE USED DlTtN PACK T'1'PE " '-AQRIE 5~NO

CROUT TWE
C(MENT IBENTONITL ORIWNC MUO TWE

NtA INSTAllATlON MElHOO
GRAVITY

ElD'./DEPlH SOO~/ROO< IlESCftIP1KIH
WELL SKETCH INSTALLA TION NOTES

B· dia. flu.sh
moun l prolectlV1l
casino with

Gl'QIJNll WRf ACE
locking lid

0.00 See boring log PZ-4-A fOf ,...,'1\: ~
Iithal09'c description.

....
~fJ; ~r die.

4fJO
~

borehole

.....

:i.00 ~ -2" dio •...
7,M

.... ... - PVC riser

..
I- , ..

.. >= r I-- 2" die.~
:: >=

SCH 40 PVC

10.00
we'\'l 'liefee"

:-::- >=
1Z,OO - .. flush threoded

13.00
.. .. eno cep, ..

15.00 WELL DEVELOPMENT NOlES
Well de""looed on 06-20-96 ...ith

a 2" $UbmefS;ble numo bv Dumaina

20.00

Qnd SUfaln«.

25.00

30.00

J5.00

40.00

LEGEND

4-5.00 ~
CE~ENT PAD:.~~

~
CEMENT/BENTONITE GROUT

50.00 iIli '00 FILTLR SAND

849880159 [] (f1 MORIE SAND....

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associates

TIERRA-B-002307



.-

JOB NO. 95:!l-6306 PRO.£Cl
PSE&C~AR~SONI'NJ 'IIEI.l ~O. PZ-5A SHEET 2 of 2

~ tISP S. NEVSHEHIRUANDfdWNG "'ETHOD
4 1/4" 10 HOLLOW STEt.l AUGER GROIJNDD..[V. 6.85 WATEIl DEPTH 9.10 (TOC)

\OEA1MER SUNNY ORlWNG COMPANY
UNI-IECH OJLlAll El.EV. 8.~ I1.. E/OAl£ 1103/06-24-96

lDlP. 60' F PRlLl RIG Cf.AE 85 DRlWER J. EVANS sr...R1ED 0830/05- 31-96 Cowl'\.ETEOll00/if.>-JI-95

N 692905.48 E 2141498.01
,./OAR Wr& I OAlf

l.OC...nON 1 CQOllDINATE s: MA TERIALS INVENTORY

\IIC.l CASlNC 2 ". dl4.
51 1.1. \IQ.l SCR£EN 2. In. d14. 5 1.1. 80HONIl[ SEAL GRQVT

CASINGTYl'E
SCH 40 PVC SCREEN i'rf'E SCH 40 PVC INSTAL.lAIlONWEIHO!) TREMIE

,IONT Tlft Ell ISH THREADEO SLOt SIZE Q 010' !,uCHINE $I oum rn.TUl PACK lilY. 250 I AS

~T OJ"'NIlTI 85 GALLONS CENTlIAUZ(RS NONE USED flllr.F. p...c~ lYP( 11 MOOE SAND

GROOT T'l"E CEMENT(BENTONITE PRllllNG wuD mE NIA INs:1ALlAIlOH .. E~OO GRAVITY

ElEV./OO'TH SOIL/ROO< OESCRIPI1OH
WELL SKETCH INSTALLATION NOTES

55.00 SH b<lriog log PZ-SA I<lf
'ihnn ...... -, ... ,

lithologi<: descriplicn.

I60.00

1-,..65.00
~ ",~...

70.00

75.00
WELL DEVELOPMENT NOTES

Well d."",I"I>ed On 06-20-96 with

a 2" submet"sible num" bv n,-,mnlne

80.00

"'"O~

and S<Jroino.

85.00 ~

~88.00

90.00

95.00

100.00

LEGEND

105.00 ~
CEIIIENT PAO:!t~.:~,

tzj CEMENT/BENTONITE GROUT

110.00 lliillill #00 FlLltR SAND

849880160 0 11 MORIE SAND
" ...

115.00

MONITORING WELL INSTALLATION LOG

-

-

Golder Associates

TIERRA-B-002308



,...-

,IQ9 NO. 953 5.306 PROJECT
PSE&:G!HARR1SON INJ 'IoQ.l NO. PZ-58 SHELT 1 at 1

CA INSf'S, NEVSHEH1RUNlGRWNG t.tElHOO 4 1/4" 10 HOLLOW STEM AUGER CROONO EI.EV. 6.84 WATER DEPlH 5.93 (TOC)

wtA1H[R: ~osn't CLOIJOY OR:IlUNG COWPANY UNI-TECH CQ..lAR [I.£V. 8.92 n~/oA'IE 1104/06-24-96

l'OlP. 63" F DRill RIG eME 85 DRLLOi J. EVANS STARTED 1100(05-30-95 CllIlPLEJU) 1130/05-30-96

N 692903.34 E 2141491.6.3
fttI[ lOAn: '1101!: I DA"I"[

lOCA'lION 1 COORDINATES

MATERIALS INVENTORY

WG..l CASNG 2 h. dlo. 57 1.1. '¥!Ell SCREEN 2 n. dlo. 1.8 1.1. 8EN1Cl'lIl'E SUL CROUT

CASONG T'I'PE SCH 40 pvC SCIlEEN nP( SCH 40 PVC INSTAlL"T1ON WE !HOD GRAVITY

JOIHT TYPE fl \ISH THREADED SLOf SIZE a OlD" IJACHINE $1 amp flL'lER P"Q< OTY • 70 IRS

CROlJT WANnTY .3 CALLONS COfl1lALlWtS NONE USED AI. 1Ul P ACIl TYP[ '1 MOOIE SI\ND

tROlJl' n'P£ CEMENT ISENTONIT[ DRIlliNG 10100 TYPE N/A INST~l"TJON METHOD GRAVITY

W:V.IOEPlH SOIL/ROO< CESCRIPnON WELL SKETCH INSTALLATION NOTES

8" dio. fl<.J~h
mount protect1"'"
cosing with

GRlJUNO SURfACE
l¢c:ldn9 lid

0.00 See bodng 109 PZ-5A for 1,00'-1;' "
..... ~r dlo.nlithologic description. .00 //

~
borehole~.n I-- -2" dio.

,nn .::.K PVC riser

5.00 ' ,n 2" (Iio.
SCH 40' PVC
weU screen
/lush threOdld
end cop

10.00

15.00 WELL DEVELOPMENT NOTES
Well develooed on 06-20-96 ...ilh
o 2" 5ubm~rsible nu"'" b numninn

20.00
¢nd sur";n".

25.00

3D.DO

35.00

40.00

LEGEND

4-5.00 ~
CEt.lENT PAD~~W_:;l."..,..

~
en-lENT/BENTONITE GROUT

50.00 WI IJOO FILTER SNolO

849880161 D 11 MORIE SANO
... ,.

55.00

MONITORING WELL INSTALLATION LOG

-

,-

Golder Associates

TIERRA-B-002309



-

.JOll NO. 9~-6J06 PROJ£CT
PSE&GIl-tARRISQN/NJ IlQ.i. NO. PZ-6A !;H([T 1 of \

GA 1foISP.s. N£\ISHEHIRLIANORILlING LlEniOO 01- 1/4" 10 HOLLOW STEM AUGER GllOONDElEV. 9.26 "'A1tR OO'lH 12.53 (TOC)

W["'T1-1~R CLOUDY DRIUlNGCOMP.oNY
UNI-TECH C<:uAR [\£V. 8.90 molE/DAlE llJ7/06-24-96

IELlP. 84' F ORILL IIle eME 8S ORU£R J. EVANS STAAlUI 1645/06-12-96 COLlPUlID1800/0$-12-S6

N 693447.58 E 2141489.43
......-.:7 ...n 1IIC I DAft:

LOCAl1QN / CO()'lOINATES

MATERIALS INVENTORY

W!ll CIoSNC 2 n. cna. 25 l.t. 'o'lQL SCRHN 2 ~. 41•• 5 1.1. SENTO'>IIIE ~ GRQUT

C\SING TYPE 5CH 40 pve SCRITN T'IPE SCH 40 pve lNSTJJ..LATlON METHOD TREIA1E

JOINT T'IP£ flllSH THREAQEO SLOT SIZE: 0010" I.!ACHINE SI amp FILTER PACK On'. :500 I as

GIl(Vr WANTTn' 60 GALLONS CEN lltAUZERS NONE USEP flU[R PACK TYI'! 11 MORlf SANP

CROUT TlPE CEIAENT/BENTONITE OR1\.lJNG IolUO nf'E N/A INSTAU.ATlON MElHOO GRAVITY

El.£v./OCPlH SOL/Roo< OESCRIPl1ON WELL SKETCH INSTALLATION NOTES

B" dio. flu~h
mount prolectlve
COSing with

c;flOVND SURf.CE
locking lid

0.00 See boring 109 PZ-6A lor .91~ . - rr1ithologic description.

~ ~

~ ~
5.00

~ ~

~ ~
-7' dic.

borehole

10.00 ;; ~

~ ~

~ ~
15.00 ~

~
-rdio.

~
PVC riser

WELL DEVELOPMENT NOTES

~
Well develooed on 06-20-96 .. ith

~
~

o 2" submerslt>le numn b" Dum DiM

20.00
~

<md suroino.

71.~n

~.".30 "..... ....

"OIl
...

2~.00
... - . .

- .;.:.:.: I-- 2" dia.

-= .,,- SCH 40 PVC

-= ••••
well screen

:: ~ ...

30.00
3000 ..... flU5h thr.od.d....

end cop
32.00

........

35.00

~.oo

LEGEND

+5.00 ~
CO. ENT PAD

*.'

~
CEMENT/BENTONITE GROUT

50.00 [JIi JOO F"lLTER SANO

849880162 [J If1 MQR1E SANO.....

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associotes

TIERRA-B-002310



MONITORING WELL INSTALLATION LOG

-
J08 NO. 953~6:l06 PROJECT .....:....::.::=~:.::.:.:=~:.=:...-----!IJELl. NO- PZ-6B
GA 1Nsps. NEVSlIDllRUANORIlUNG MElllOD GlOONO EI.£V. 9.38

.u,D1ER PIoR1t Y ClCIJDY DRIWNG ctlMP~-~y Co..v.R ELEV_ 9.02
1tMP. 64' F DRIll RIG SlAA!Ell0820/06-13-96

....., } 'Aft
LOCAlION 1COORDINATES ~N~6~9~34::.:5~6"-,.7~8!...--=-...::.=~~:...- _

SHD:T 1 of 1

'II'"TEll OEPlll 4.19 (rOC) I
lIWE/D.6.TE 1130/96-24-961
CO!.iI'U TUl 0010 /06-1;)- 96 •

-/"..,. I

GROUT
? n. d1o. 5

SCH 40 PVC GRAIIIl'I
70 IRS0010· YAPlINE SI amoEI.ISH THREADED

Ii GAllONS

CEMENT !BENTONIT(

NQNEUSED
HIll. GRAVITY

-

I

ElLv·/OEPTH SOIL/ROO< OESCRIP nON WELL SKETCH INST ALLA TION NOTES

(8" die. nush -_.
mount p<'"otective Icoslng with

~l,)NO SURf"ACE:
I 1od<1ng lid I

0.00 S~e boring log PZ-6A rer ""~ [.7" dia.

--
I

lithologic description.
// 7; I

V'" ~ t>orehole I0<10 .:.:.~::~:':':- =1--2" dia .

S.OO
<M '::. 1---11-:." PVC ri~er_. 1.:. I':'§YC'" 2" diD.7.00 -::. :: SCH 40 PVC
7.~0· well screen

I

flush threaded

10.00
end cop I

I
I I
l

15.00 WELL DEVELOPMENT NOTES
Well devetooed on 06-19-96 ...ilh

e 2" submersible pump by pumping I
20,00

and surging.

25.00

I
I

30.00
I
.1
I

J5.00 I
I
:1

40.00
r
:1
:1 1
:1 LEGEND I

+5.00 -
~

CEt.lENT PAD
:.~N

fZ3 CEt.lENT/BENTONITE GROUT

50.00 mn fIOO FLTER SAND-
849880163 D 111 MORIE SAND

....

~.OO

Golder Associotes

TIERRA-B-002311



--

0108 HO. 95.3-6J06 PROJECT
PSE&G/HARRI SON /NJ Ml.I. HO. PZ-7A SHEET 1 41 1

GA IHSP.S. N[\lSH£HIRU~ORILUNG 1II£1HOO 4 1/4- 10 HOLLOWSTEM AUGER GROUND E\.[V. 7.72 WArtR DEPtH11.03 (TOC)

W£A1I'«R llQSll Y ClOVDY ORIWHG cct.4p .... r lINI-TECH Ca..LAI! ElE'I, 7.38 nuE/OAl!: 11'0/06-24-96

I[IIIP. 86' F DRill RIC CME 85 ORLlER J. EVANS STARlED 1540/06-17-96 COIoIPlE 1[O1710/0l5-17-96

N 693986.99 E 2U1444.9'}
ftlt I aA'.e: 'ac I CWl.1E

lOCAl1ON 1 COOIlOINAlES
MATERIALS INVENTORY

W£U. C~NC 2 ..... d1a. 30 l'. WELL SCR[£H 2 ..... diG • 5 1.1. 9ENT(J~11[ SOL GRQUT

CASING T'fP£ SCH 40 PVC S(;R££N TW£ SCH 40 PVC INST ..... L.o\TlON ME 11'<00 TREUIE

JONT TYPE WISH nJREAOFD SLOT SIZE Q Q1O- MACHINE SI amo m.~ PACK CTT. 250 I as

CROUT OUl\.NnTY 100 GAl! QNS CENTRAUZ£RS NONE USED FILlER PAa< TYPE 11 MQRIE SANp

CROUT nl't CEMENT /8ENTQNITE ORILUNCIIIUO nI'£ NIA INSTilU.IoTlON 1.1£11'<00 GRAVITY

ELEV./D£PlH SOvROO< CESCRlpnON WELL SKETCH INSTALLATION NOTES

B- dia. flush
m()unl pratecUw
cGsing ...Ith

C1\<JUNO SURr ACE
I()cking lid

0.00 S-ee borIng log PZ- 7A lor ,.'''1.' ':.' .... '.

[7· dio.lithologic llescrlptio".

~ l?? borehole

5.00 ~
c;

~ ~

t% ~

10.00 ~ ~% ~
(% ~

15.00 ~ t%
~

~

WELL DEVELOPMENT NOTES

f-2- dio. Well develooed on 06-19-96 with

~
~

PVC riser o 2" submer$lble oumo bv ouml>ina

20.00 ~
and wraina.

~t% ~
~ ~25.00

" •. 00
jj

~.
?7M '~;;.:_'

... , ~.....- ..
... ".. " .,

~.()O
".

30.00 •. <1----.... - ..
2- diG.".::.::. ':.'.- SCH 40 PVC

':'. weD screen-
""00 -=

35.00 3530
.... nush threaded....

~
end ccJp

.1700

4<:1.00 LEGEND

~
COAE:NT PAD.... ,~'

45.00 tza CEMEN T/BENTONITE GROUT

~
100 FILTER SAN!>

50.00 D " MORIE SAND.,- ..

849880164 ~
DRill CUTTlNGS

55.00

MONITORING WELL INSTALLATION LOG

,-

-

Golder Associates

TIERRA-B-002312



-
MONITORING WELL INSTALLATION LOG

PSE&G/HO\RRISON7NJ

4 1/4" 10 HOLLOW STEM AUGER

2

f! \ISH THREADED

105 GAIl QiS

CEMENT /BENTONlTE

J EVANS

Q OlD" M"CHINE 51aTIro

NONE USEO
N/A

CROUT

5HEtT 1 4f 2

WATtROO>1Il13.96 (TOC)

lILIE/OATt 112S/06-24-96

COt.IPl.£TtO 1115/06-05-96
we 1~A.Tr:

TREl.41E

250 I es.
11 MOBIE SAND

GRAVITY

0.00

WELL SKETCH INSTALLA nON NOTES
El..EV./DEP~

r5" dio.
proteet;twte casing
with locking lid 1-1---------------4

-

See borinq log PZ-8A for
Iitholo9'c descriptio ....

5.00

10.00

15.00

20.00

25.00

30.00

35.00

40.00

45.00

50.00

55.00

....

. :':'.-::-.':
:.'.-

43.00
- .

45.00

........... -....... ....... .. . . . . . -

Golder Associates

WELL DEVELOPMENT NOlES

Well devclooed on 06-19-96 with

o 2" submersible Duma bv oumoino

"nd suratno.

LEGEND

CEMENT PAD

~ CEMENT/BENTONITE ~OUT

ITlI #00 FILTER SAND

[] #1 MORIE SAI\O

TIERRA-B-002313



--

0108 NO. 953-6306 PROJECT PSE&G!HARRISON /NJ Mll NO. PZ-BB SHEET 1 o( 1

GI\ INS/' So N£VS~EHIRUANORIWNG IAElltOO 4 1/4- 10 HOLLOW STEM AUGER G!lOJNI) ELEV. 8.18 WAITR OEPlH 5.21 (TOC)

WEA1li£R SUNNY ORllLING COIolP.... V
UNI-TE:CH C<l-LAR ClEV. 10.40 nwc/DATE 112tl/06-24-96

TDlP. 76' F DRill RIG eME 85 ORtiER J EVANS STARTlll 1145/06-05-96 COMPUTID 1215/~-05-96

N 69429B.86 E 2141419.96
ftotl: I ....n: t...e 7 (M.1't

lOCA liON / COOROINATES
MATERIALS INVENTORY

KLL CASNG 2 WI. dla. 3 Lt. WEtl SCREEN 2 ~. dkl. 2 \.1. BE NTGNIIT SEAL GRQUT

CASING T'lPE SCH 40 Pile SCllEEN rm SCH 40 PVC INSTALlAnoN IAETHOO GRAVITY

JOINT TYPE fIllSH THREADED SLOT Size Q Q) D- I.l A(;HINE 51amo f'lLlUf PACK OTY. 70 las

C1'lOLIT QlJANllTY 1- Gl\LLONS eEN Tl\AUZDlS NONE USED nLTER P...O< TYPE I' MORIE SlINP

GROl1T TYPE CElAENT IBENTONITE ORILUNG IoIUO TYPE N/A INSTAlLATlON IoIETHOO CRAVITY

ELEV./OEPTlt SOL/ROO< OE~IPnct-J WELL SKETCH INSTALLATION NOTES

,5- dla.
=,.-1 protective c05;ng

.. ith lockit1g lid

.. ..

GRQUNO St.JRr.a:: .. ..

0.00 S~e boring 109 PZ-BA for :.f !I, ~·t=-7· dia.
lithologic description. ::;.... borehol~

JM :>- -,.,..1--2- dTD.

...~ :-:-:. PVC riser
S.M :. ~1--2· dio.

5.00
,., SCH 40 PVC

well 6creen
"usn thr.oded
end cap

10.00

15.00 WELL DEVELOPMENT NOTES

Well develooed on 06-19-96 with

o 2" boiler.

20.00

25.00

30.DO

35.00

40.00 LEGEND

~
CEIolENT PAO

~~~.

1-5.00 0 CEMENT/BENTONITE <;flOUT

~
,00 FILTER SAND

50.00 EJ MORIE SAND"....

849880166 ~
DRILL CUTllNGS

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associates

TIERRA-B-002314



-

.lOll NO. 953-6306 PRO~£CT PSE&G/HARRISON/NJ WEll NO. PZ-9A SH£ET 1 of 1

Go'. INSP.s. N£VSHEHIRUANORIWNG IjE~OO 4- 1/4" 10 HOLLOW ST£M AUGER GAOIJNOn.EV. 9.74- WATER OEPlH 12.15 (TOC)

WEAl1'1EftPARRY CLOUDY OftIWNG e;tIo.lPAN'(
UHI-TECH COUI'oft n£V. 9.4+ 01«:/0"'11: n 26 /0Il- 24 ·96

m.tI'. 84-' F DRIU.RIG eME 85 ORU£R J. EVANS STARIOl 1115/06-12-96 COIoCPUT£ll12JD/~-12-g6

N 694.117.42 E 2141010.54
WIlt ' .... K

'ar«]DA.~

LOCAT1ON/ COORDINATES
MATERIALS INVENTORY

w£u c.o.sl'<C 2 h. <lie. 21 Lt. WELL SCREEN 2 In. dIe. S 1.1. ElENTCNlTESEAL GROUT

CASINGT'tPE SCH 40 PVC SCRtEN TWE SCH 40 PYe INSTALLATlONhIElHOO TREUIE

JOINT TYPE fI USH ruREAOEO 5l..0T SlZE Q 010" N ACHINE 51 omp ALT[R PACK QTY. 'VI Ias

tRIlUT OIJANlTTY 40 GAl LONS CEN'lll"L1ZERS NONE USED fillER PACK TTPE 11 MORlE SAND

GAOUl T'rPE CEl.1£NT /BENTON ITE DRIWNC IoIUOT'rP[ N/A INSTALUTlON hlElHOD GRAVITY

El.£V.{DEPTii SOL/ROCK OEsaUPllON WELL SKETCH INSTAllA TlON NOTES

8" dio. fiush
mount prolective
casing with

CROUNO SUfi rACE
locl<1ng lid

0.00 See boring log PZ-9A for 'M'tJ .'. rlithOlogic description.

~
V;
~

~ ~
-7" dio.

5.00

~
boreh()le

~
~ ~

10.00 ~ ~
~ ~
~ ~ 1---2" dio.

15.00 ~ ~
PVC r;$er

~
WELL DEVELOPMENT NOTES

17.50 :4 Well de.eIOlled on 06-19-ge with

IA '"
:'::.:.:.:.:.:-: :E± o 2" submersible "urn" t>v "umn1nn

20.00
.. j

ond wrolna.
71.00

.::': -::. I.::
-2" <1io•. ::. -= I·····: I:

SCH 40 PVC-= wen screen

25.00
=. ..

76.00 : ..
flush threoded

.. end cap
...

~.."" ..... .... . :.
C·"

30.00
3000 aJ2.00

35.00

40.00 LEGEND

:~V CEMENT PAl)

+5.00 ~
CEI.IENT/BENTONITE GROUT

~
100 FIl..TER SNlD

50.00 {11 MORIE SANDEJ.....

849880167
~

DRILL CO TTJIIGS

55.00

MONITORING WELL INSTALLATION LOG

-

Golder Associotes

TIERRA-B-002315



MONITORING WELL INSTALLATION LOG

NONE USED
N/A

SH£[T 1 of 1
WATER DEP1tI5.50 (roC) I
n,g/DA'I!: n26/96-24-9&1
rn...'" '1'ml~/0I5-12-9&1-_._. -I ...~ I

GROUT

GRAVITY

-
PSE&G. ~RRtSON NJ

... 1/4~ 10 HOLLOW STEM AUGER

UNI-Tt:CH
J. EVANS

INVENTORY
.... diG. 3

SCH 4Q PVC

a OlD" NACHINE 51 DurO Jon IAS

" MOBIE SANP
GRAVITY

I ......... 'r.pn,.." 1 WELL SKETCH INSTALLA TION NOTES Jr --..~...._' --~~... .. ..rB~dio. flushmount prol.cti ....
C06"'g with

c.ROUiiO SUR,. ACE
, I<lCklng lid

0.00 See boring log PZ-9A far ·~v."" :::: :,.:: .'
lilholagic description. ',<0 '/ -7 die.

:"''''- .:.•...-.....- borehole
4.00 :::: ..• - 2" dio.

~.OO ~::':."•. Q.

7.00 I -'. SCH 4Q PVC
7 . weN screen

flush threaded
end cop

10.00

15.00 I IWELL DEVELOPMENT NOTES
IWen developed on 06-20-96 with II 0 2" boiler. I

20.00
I I
I I
I I

25.00
I I
I I
·1 I

30.00 I I
I I

j I
35.00 :I I

] I40.00 :1 I
- LEGEND···

1-5.00 ~
CEMENT PAD~:j&~.•..

~
CEMENr/B£NrONITt: GROUT

50.00 ~
100 FILTER SAND

849880168 D 11 MORIE SAND
..... I

55.00

Golder Associates

TIERRA-B-002316



-
MONITORING WELL INSTALLATION LOG

2 22

J. EVANS

INVENTORY
ii. lIfo. :>

SCH 40 PVC

Q QlO" MACHINE SIOnfO

NONE USED

NIA

GROUT

WISH JHREAQfD

+5 GAllONS

CEMENT IBENTONITE

SHtET 1 of 1

W~TtR ctPlH 11.64 (TOC)

m'E/oAl£ 1173/<16-24-96

C(lI,IPUTID 1630/06-11-96
'1aoE 104ft

TRElo11E

260 I AS

0.00

WELL SKETCH INST AlLA lION NOTES
EL£V'/O[PlK

e" dia. flush 1-.......-------------1mount prolecU""
casing with n.--------------I
l<lcklng lid

-

CROUHO SURF Aa::

See boring log PZ-10A for
lithologic descriplfon.

5.00

10.00

15.00

20,00

25.00

30.00

35.00

40.00

+5.00

50.00

55.00

I.:::
~o~ . ..

1< _ :::.
1:-:',=
.::' -,.:.-'"

v.oo ::.

2" dio.
SCH 40 PVC
well screen

849880169
Golder Associates

WELL DEVELOPMENT NOTES

Well develoced on 06-18-96 with

o 2- submersible ouma bv oUMD',no

ond sur<lin<l.

LEGEND

CEMENT PAD

~ CEt.lENT/BENTONlTE GROUT

III 100 FILTER SAND

[] 11 MORIE SAND

TIERRA-B-002317



. MONITORING WELL INSTALLATION LOG

- CLOUDY UN!-TI'"C!1
J, EVANS

GROUT
GRAVlT ....

70 I AS

CHIENT IBENT~ITE

IlL lER PACK Tl1'f

1NSTAlL'l1ON WElHOO

.-

I

r SQL/~ O£...~1P"0f'0rI WELL SKETCH INST ALLA TION NOTES I
Ire" dio. flush

~
m-ount protect.i ..... Icasing with

CiR'OiJND SlJjii"f ACE
lockiog lid

0.00 See borin9 109 PZ-108 ror 4;1 ILr dio.
I

lithologic description. 150 r.t .. 7; I
~~ ~

borehole I. ~~ -2" dia. I
c, nt) . I· . PVC riser

,

5.00
7.00 r:"

l-- i

.. "~ r-'-'- -2" dia. I
7 .. "L- I .. : SCH 40 PVC I

well screen

Iftush threaded I
10.00

end cop I I
I
I

I15.00 U.U"'" • D£Vt:LOPMENT NOTESI "~L1,.,

IWell developed on 06-18-96 wilh

1<) 2" submersible pump by pumping

20.00
Iand surgin<j.

.I

.1
25.00 I

.1 I
J

30.00 :I
:1

~
J5.00 :1:1

.

40.00
:'1 I
~I I

LEGEND

4-5.00 ~
C€t.lENT PAC~~'1.

lZj CEt.lENT/8ENTONITE (;ROVT

50.00 llii fOO FILTtR SAND
,

849880170 D 'I MORIE SAND
.....

55.00

Golder Associates

TIERRA-B-002318



MON1TORING WELL INSTALLATION LOG
PSE&G,H!a.RR!SON, NJ

4 ./4- ID wunw ~T[M AUGER

SHEET of 1
wAlt~ 00'1li 10.71 (TOCH

n0.4E!DA1E1122106-24-961
COo.4purmll00/0tS-11-96I

'I'M: IQIl,'II; I

UNI-TECH
J, EVANS

GROuT
2 h. 010. 22 TREMIE

sc.l.I 40 PVC
JQQ ! asQ QIO" MACHINE SI pum

NONE uSED
N/A

,jOOHf TYP[ EI'ISH THREApED 11 MQRlE SflND
CROUT CUANTITY 28 GAl LQ~~S

GlOUT ~[ CEMENT /BENTONITE
GRA'IlTY

DRIlUHG MUD nPE

-

r SUL/ROOi: DESCRiPtio:..;
_Ll SKE INSTALLA I N NOlES

- re- dio. flu:shmounl prol<lclive
casinQ ...Ith

GROUND SURr"a:
, locking lid.....

0.00 Su boring log PZ-11A for "".I-I·r
lithologic d<lscriplion. ,- ~ ~f/';

[):; -7" dio.

5.00
' I~ borehole

~ I~ .
I~ ~

10.00 ~ ~
~ C% I'i: r%
~ ~-Z" dOo. 115.00 ~. r% PVC riser WELL DEVELOPMENT NOTES

~:~
I Well devdoped on 06-18-96 ...ith I

~17f: ~ I<J 2" submersible pump by pumping I
20.00

~pt , <Jnd S<lrglng, I1cc··.·· I
..• _ .'. 2" dia.

I
',:. .' SCH 40 PVC I·.......~ ....a.~

25.00

77.1lO l.:-::,~~e-- Rush threoded
. ... ' . . .... - . end cop 1............

2!.SO ,-.- ...

30.00 I ·1
I
~I
:\ 1

I35.00 :1 I
J I

40.00
~ ~ ~I 1

---f.2,2J:::1 :1 I:1 I[,"~~M" I
d '-L'U~I"'''''- I

+5.00 ~
COIENT PAD1~~

~
CE~ENT/BENTO~TE GROUT

50.00 WI ,00 F'ILTER sma

849880171 D Ii MORIE SAND
.- ...

5~.OO

WE Ta-! TO

.-

Golder Associates

TIERRA-B-002319



MONITORING WELL INSTALLATION LOG

-
PSE&:G/HARRISON INJ

.. 1(4- ID HOllOW STEM AUGER

SHEET 1 of 1
WATtIl IlEPlH 9.84 nOC)
n"E/llA1t 1118/06-24-96

CllloIPL!1tD1340/015-07-'6
we I CItA~

UNI-!ECH
J. EVANS

0.00

waL CASNC 2 37 GROUT

mE~IE

Q QIO· MACHINE SI ouro
NONE USED

N/A

2:30 ! asCASlNC n"PE -""'"-'-=--'--'-"'----
FIIISH THREADED

100 GAl l.ONS
I' MQRlE MNo

CRA\IlTY

WELL SKETCH

CEUENT PAD

INSTALLATION NOTES
El£~./O(PlH

8· dio. flush
mount prolectl""
casing with
locking lid

,-

_.

CiROUND SURFACE.

See bor1n9 log PZ-12A for
litholog;c descrIption.

5.00

10.00

lS.00

20.00

25.00

.30.00

35.00

4D.00

+!i.OO

50.00

WEll DEVELOPMENT NOTES

Well develooed on 06-18-98 with

o 2" submersible "urn" b\l "utnnlnn

and surolno.

.500

2" <lie.
SCH 40 PVC
well screen

nush threaded I t----------------I
end eop '" LEGEND

849880172

123 CEUENT/aENTONITE GROVT

_ 1100 FILTER SAND

[] II' MORIE SAND

!i5.00

Golder Associates

TIERRA-B-002320



MONITORING WELL INSTALLATION LOG

.lOll NO. 953-6306 PRO.l£CT
PSE&GIH/>,RRISON /NJ 'II(\J.. NO. PZ-H/>' SHE£T 1 <>f 1

CA INsP S. NMH£HIRLIANORIUIKG IolETHOll
4 1/4" 10 HOllOW STEM AUGER GROOND ELEV. 9.32 WATtROEPlH11.62 (TOC)

WEATHtjl PT. CLOUDY ORIWHG coo.<POHY
VNI-TECH ca.u.R u.tv. 8.ll+ nlolE/DAn;1134/06-24-96

IE""'. 8~· F DRIll. RIG CMf 85 ORLlEll J. [VANS SlARTEO 1430/06-13-96 COlolPI..E1ED1640/06-1~gll

N 693424.96 E 2140934.18
'NiIt fIATt -..: 1Q,tl,ft:

LOCA'TlOIl / COOOOIN...TES
MATERIALS INVENTORY

WELL CA'St-IG 2 .... dla. 4<l ~f. 'ft(ll. SCREEN 2 ~. dl•• S I.f. BENTQo.IllESEAL GROUT

C"SlNG TYPE SCH 40 pvC 'SOIEEN l'l"t SCH 40 PVC IN'ST~ ...noN IoIElHOll IREI.4IE

JOINT TYPE FI ! 'SH THRfADED SLOTSlZE Q 010" t,lACHINf 51 QITro AL 1Ul P ,,0< IlTY. 2:SO I as

GROUT OU"NTTl'Y 120 GAU9NS CENTRALIZEftS NONE USED flI..l!Il P"'~ rrP£ II t.AORIE s,.,ND

CROJT TWE CEI.4ENT /BENTONITE ORIWNG IoIUOTWE NtA INSTALLAtlON IoI£11oiOO GRAVITY

EU:V./OEPTIi SOIL/ROO< CE$CflIPnON WELL SKETCH INST ALLA liON NOTES

6" dio. fiU$h
mounL prctectiWl
coslng with

GROUND SURI' ACE
10cl<1nglid

0.00 See boring log PZ-13A for ,,,,,,~ .. r
lithologic lIescrlption.

...

?8-%
~ ~

5.00 1--, dio.

~ ~
borehole

;% ~

10.00
~ ~

~ :%
~ ;%

15.00 :% ~

~ ~

WELL DEVELOPI.otENT NOTES

Well devcioced on 06-19-96 wall

~ ~
a 2" subm.. ,sible DumD blf DumDlno

20.00 ~ ~
ond wroino.

/ ~
-2" dio.

PVC riser

~ ~
25.00 ~ t%

~ ~

~ ~
30.00

~ ~

~ ~

35.00
~ ~

~.oo 'l
~37.50 Hm:ml

...
.. " . .....

40.00
...

40.00
- ...

.. . ...
- . ...

.... .. 2" dio.

i' .=. SCH 40 PVC
well 'Screen.... .=.I· ..· LEGEND

4"'" :.' ~ I ..

+5.00 ,,'n° .. flush threaded
~end cop ~:~'~"CE~ENT PAD...

~
CEMENT/BENTONITE GROOT

50.00 {II 100 FL TER SNlO

[]849880173 .....
11 MORIE SAND

55.00

_.

..... -.

Golder Associates

TIERRA-B-002321



.-

J08 NO. 953-6306 PROJECT
PSE&G/H jl,R RISONfflJ '/lEU NO. PZ-I3B SIlEE1' 1 of 1

Go' 1Nsps. N(VSH(HlIlll.AHORIWNG MElHOO
4 1/4" lD HOLLOW STE~ AUGER GROUN1l ELEV. 9.19 "IImR OO'lH 2.25 (TOC)

~A1l'i[R SlJNN'l' DRIWNCi COOWANY Vi'll-TECH cO..lAR tL£V. 8.8:'> 1Wf/OATt 1135/06- 24 -96

TEMP. 86' F DRill RIG C~E 85 DRUEI! J. EVANS SlAA1'ED0850/~-14-96 CQUPU1'ED0945/06-14-1f6

N 693416.02 E 2'40934.73
'atc 7 DAft -.c: I Dt.'II:

LOCA llON / COOROIN ...1ES
MATERIALS INVENTORY

1IlU CASNG 2 .... ..... i ll, WELL SCREEN 2 tl. 410 • :I I. r. BENTCNlTt SEAl GROUT

[.'.SING NPE SCH 40 pvc SCREEN T'I'!"E SCH 40 PVC INST"'llIlI1ON MEll-<OO GRAI/ITY

JOIKT rrPf FlUSH D1REAOED 5\.01 SIZE Q Q1O" MAQilNE 51orrro fiLTER PliO( OTT. 200 l AS

tf\OJT QlJANTllY 5 GALLONS C(NllIIIUZf:RS NONE USED t1UrR PACK fl1'[ 11 MQRIE SjI,ND

GROOT TYPE CEIAENT IBENTONITE DRILLING .. UO TYPE N/A INST.ol.LAI1ON ...Ell-loo GRA'I1TY

El£V./OEl'lH SOIL/ROCK of SCRIP nON WELL SKETCH INSTALLATION NOTES

6" Ilia. flush
mount protective
co&ing with

CROUHO SlJFtf",let: J locklnq Hd

0.00 See boring log PZ-1JA lor ,..,'1 ... r..
Uthologic description.

2 SO / ~ -7' dio.
[1\j'} '"=" corehole

4 no .- ~ ~ -2" d'a.
-=., PVC riser

:i.00 - .. ,

.. 2" dio. '

... - SCH 40 P\IC
..:::. wen Gcreen

ann ...
'"on' - ...

~u9h threaded

10.00
end cop

15.00 WELL DEVELOPMENT NOTES

Well develooed on 06-19-96 w,th
o 2" submersible oumn b nurnninn

20.00
and l:IJroino,

25.00

30.00

35.00

40.00

LEGEND

45.00 ~
COIENf PADl~·~

[2j CEMENrjSENrDNITE GROUT

50.00 ~
HOO FlL lI:R S/>NO

849880174 D f1 ~ORIE SAND

55.00

MONITORING WELL INSTALLATION LOG

-

-

Golder Associates

TIERRA-B-002322



-

MONITORING WELL INST ALLA TION LOG
PSE6:GlHARRISON /NJ

0\- 1/4" 10 HOLLOW STEM AUGER

UNI-TECH
J. EVANS

2

WISH lHRfADfD

100 GAllONS
C(~(NT /BENTONITE

INVENTORY
n. d1~. :i

SCH 40 PVC

Q 010" MACHINE 51ouro

NONE USED
N!A

GROUT

SHEET 1 of 1

.......T£R 0Cf'1ll 2.25 (TOC)
nuE!DA1E11~5196-24-96

COWPLEIUlO945!OIH4-96
1W£ J ~1t.

lRE ...'E
250 !AS

0.00

WELL SKETCH INSTALLATION NOTES
W:V./O£PTH sOL/ROCK DESCIlIPna<

6" dio. nU$hmou"l protective H- -I

C05;"9 with
i locking lid

-

.-

CROVtlO SURPACE
S~e bo.-ing log PZ 14A for
lithologic descriptio".

5.00

10.00

15.00

200{>

25.00

30.00

35.00

40.00

45.00

50.00

55.00

:xJ.oo

"'00 '::.

849880175
Golder Associates

WELL DEVELOPMENT NOTES

Well de""loocd 0" 06-19-96 wilh

o 2" subm~rs;ble Dum" bv Dumalno

and SlJrolno.

LEGEND

CEI,jENT PAD

~ CEMENT/6ENTONlTE GROOT

Wlillj '00 FILTI:R SAND

o 'I t.lORIE SAND

TIERRA-B-002323



WATER SAMPLE FIELD INFORMATION FORM

Site: PSE&G Harrison Gas Plant

Location: Harrison, New Jersey

Project Number: 953~306

Sampling Team: S. Nevshehirlian I J. Hendel

-

Sample Point ID: PZ-4B ~I surface water lather (circle one)

Purging Device: B",\ot \
Depth to water before purging (f1-bmp) (p .Oi.L> Date: '1 }Z'iI-;4,,;. Time: Ie IS::

I

!Wen depth (f1-bmp) .\''0-) Casing Volume Calculation

Casing diameter (in) 2 2" 4" 6" I 8"

Casing volume (gal) D.}, 0.163 gallfl 0.653 gaUft 1.47 gaVft i 2.61 gallft

Volume purged (gat) 3 Time Start: /02-0 Time Finish: /037-
Depth to water after purging (ft-bmp) \I
Remarks:

WELL INSPECTION (Circle Y or N)

Is well location correct on rT)ap? \yor N Is the well locked? ~orN
Is well located in a dry area? WorN Is the lock in good condition? (jor N

Is well readily accessible? prN Is the well vented? Yor&:
Is well legibly labeled? {)1or N Does casing have weep hole? YorN •
Is well protected with posts? Yor'!9 Does well have dedicated bailer? Yor~r:-.Is casing free of kinks/bends? ,~orN Does well have dedicated pump? Y or\(')

Is protective casing secure? YorN r'1~ Is eqUip. in good condition? <!lor N

Remarks: fL:>h.\I"u:J~
FIELD MEASUREMENTS Units

Calibration Notes

Temp. 1) ~i.O 2) "10, -) 3) ~/i), 0 4) (.: 9. (, GF I.
pH 1) 1.lJ7 2) -,!,q( 3) ,.(,.<1 4) ,.<'1 std. units

Sp. Cond 1) i8.v> 2) Jc'f.J 3) ;).rOC 4) ';;l J 30 umhos/cm

D.O. 1) ~w 2.) ~\~",,13)'~------4}. __ ._-

Volume 1) 0 2) I f~~ 3) ;J.. ,,,1 4) 10»).1 gallons

Sample Collection Notes: V.-t- 1 ' :3PPM (~.\. well L.,_1.
j?,,,'t., ...\!. ~v .. 'b_.1. " \...~ .,,·VfAr c \C't .....• A ..r. C'.~ L.--.. .. -.....~..... \ ,\,., . . ~

Weather conditions at time of sampling: ~. .\. ).." \.o.v",,:~ \\. 1".· .... "Z.e ~<.. •• ~, .

Sample characteristics: " CY",\" .. v. ..,\:. \.\-1 ~, ..~ :A '1'\", ,~"\-,, <i' ... ;.,i ~ ,.,&;or-
., Ig-I')L

.. ~ ,
Sample date I time: \ C .2. ..... Method of sample collection:

Sample sequence: vacs I SVOCs I TAL Metals I TPH / TOS

Signature: S?<;&? ~i'L: Company: Golder Associates Inc. Date: '1/i' r1,:b

-

849880176

TIERRA-B-002324



WATER SAMPLE FIELD INFORMATION FORM

.--,
Site: PSE&G Harrison Gas Plant "'Go~\!Jkociates
Location: Harrison, New Jersey

Project Number: 953-6306

Sampling Team: S Nevshehirllan I J. Hendel

-

Sample Point ID: PZ-58 @y surface water I other (circle one)

Purging Device: b:.: '\<! r-

Depth to water before purging (tt-bmp) 5.9\ Date: J I.:d1<a Time: 02'l..0

!Well depth (tt-bmp) J.4$ CasingVolumeCalculation

Casing diameter (in) 2 2" 4" 6" 8"

Casing volume (gal) o 1<;' 0.163 gaVtt 0.653 gaVft 1.47 gaVtt 2.61 gaVft

Volume purged (gal) ~ Time Start: 0'1 ')0 Time Finish: oC)4-r.

Depth to water atter purging (ft-bmp) (?, C2

Remarks:

WELL INSPECTION (Circle Y or N)

Is well location correct on map? <torN Is the well locked? ('OorN
Is well located in a dry area? rJ)Jr N Is the lock in good condition? <!.)or N
Is well readily accessible? <J):,r N Is the well vented? ~ofN
Is well legibly labeled? Yor·W Does casing have weep hole? Y or(fI fl
Is well protected with posts? Yor@ Does well have dedicated bailer? Yor®
Is casing free of kinks/bends? d)orN Does well have dedicated pump? YorC~
Is protective casing secure? ([)rN Is equip. in good condition? Nl .... Y orN

Remarks:

FIELD MEASUREMENTS Units
Calibration Notes

Temp. 1) 1s'.) 2) ~1. ,.,- 3) 1?-'2.. 4) 72.l OF M~4r 'l! 'J~o\.:; c . ,. ',,- ••'0(' I
pH ;1tJ~ 2) (." z..:} 3) (",,3S 4) (,,~ z... std. units <!.. ::",C) hJ

Sp. Cond 1) 3'" $"02) 3500 3) '3770 4) iJr:)'7o umhos/cm

D.O. 1) .~~-:-2)_._::-,,·'h;-~i~ __..__ 4) ~- ..._ ..-

Volume 1) 0 2) .ZS" 3) .S: 4) .7S gallons

..
Sample Collection Notes:p~ O.~t'/) ....... a\- (..o.JLJ.\ I,cc.,t

T

Weather conditions at time of sampling: h",>·· '"' ...:1 ,?<...,..~

Sample characteristics: "-:-J,,,' (.- \" ... ..., :- ~et .."... ~\.' '-~ ~ ~ .......l. ·\.., .. 1-:1:.1 >J. ~ I.~,V.;\"'r
., 11." I~""

• "Sample date / time: ..,Q t..-:" Method of sample collection: ~c',\~~

Sample sequence: VOCs f SVOCs I TAL Metals I TPH f TDS

Signature: ~ AL-.)LiL_. Company: Golder Associates Inc. Date: ') / l r/91.,

849880177

TIERRA-B-002325



Site:

WATER SAMPLE FIELD INFORMATION FORM

PSE&G Harrison Gas Plant lfaGolder'Z:'Associates

Location:

Project Number: 953-6306

Harrison, New Jersey

Sampling Team: S. Nevshehirlian I J. Hendel

-

b

@)I surface water lather (circle one)

Purging Device: P.:J ..... \" (J

Date: 71td90 Time: 15 \ 0

Casing Volume Calculation

Sample Point 10: PZ.7A

Depth to water before purging (ft-bmp) t c. !,g''''

Well depth (f1-bmp) '~4-.l.:> 3
Casing diameter (in)

Casing volume (gal)

Volume purged (gal)

Depth to water after purging (f1-bmp)

Remarks:

2 6" 8"2" 4"

WELL INSPECTION

Is well location correct on map?

Is well located in a dry area?

Is well readily accessible?

Is well legibly labeled?

Is well protected with posts?

Is casing free of kinks/bends?

Is protective casing secure?

Remarks:

39 0.163 gaVft 0.653 gaVft 1.47 gallft 2.61 gaVft

Time Start: i5"' t >' Time Finish: 'C;-Sv\lD

(Circle Y or N)

YarN

Y or N
YarN

Yor N

Yor N
Yor N
YorN

Is the well locked?

Is the lock in good condition?

Is the well vented?

Does casing have weep hole?

Does well have dedicated bailer?

Does well have dedicated pump?

Is equip. in good condition?

FIELD MEASUREMENTS

~ 3)

YorN

YarN

YarN

Y or N
Y orN

Yor N

Yor N

Temp. 1)

pH 1)

Sp. Cond 1)

D.O. 1)

Volume 1)

~i,~ 2) U.t 3) G1.1 4) lD 1./..- OF
-=----1-------------11

~f&1 2) 1,\:,1 3) ~.'(l/4) '1lli std. units

\10, D 2) ~~ \ 3) \ fHp 4) ~~~l{O _u_m_ho_s_'c_m_t-- -lI

~w2)-:..~£~)L 4)_---.--
----1---------------1

Calibration Notes

gallons

Sample Collection Notes:

Weather conditions at time of sampling: P. Co \"\,.I).~ 0..1_.F

Sample characteristics: Pc.\ e
Sample date I time: '11't~l 'u Method of sample collection:

Sample sequence: VOCs I SVOCs I TAL Metals I TPH I TDS

Date: 7/uhlr-.

849880178

TIERRA-B-002326



WATER SAMPLE FIELD INFORMATION FORM

Site: PSE&G Harrison Gas Plant .~. :AsSOCiates

Location: Harrison, New Jersey

Project Number: 953-6306

Sampling Team' S. Nevshehirlian J J. Hendel

-

Sample Point 10: PZ-10B well I surface water I other (circle one)

Purging Device: %,.\.e.r
Depth to water before purging (ft-bmp) ~-')Q Date:~ Time: \'>""«,S
Well depth (ft-bmp) '=-.)(0 Casing Volume Calculation

Casing diameter (in) 2 2" 4" 6" 8"
Casing volume (gal) 0·5 0.163 gaVft 0.653 gaVft 1.47 gaVft 2.61 gaVft

Volume purged (gal) l.-S- Time start: I" .,,-0 Time Finish: i4o<
Depth to water after purging (ft-bmp) 4-
Remarks:

WELL INSPECTION (Circle Y or N)

Is well location correct on map? Yor N Is the well locked? YorN
Is well located in a dry area'? Y or N Is the lock in good condition? Y orN
Is well readily accessible? YorN Is the well vented? Y orN
Is we/llegibly labeled? Yor N Does casing have weep hole? Y orN
Is well protected with posts? YorN Does well have dedicated bailer? YorN
Is casing free of kinks/bends? Y orN Does well have dedicated pump? YorN
Is protective casing secure? Y or N Is equip. in good condition? YorN
Remarks:

FIELD MEASUREMENTS Units
Calibration Notes

Temp. 1) "13· ~ 2) 1/.0 3) (t,O 4) 10.2.- of
. ,,"""

l,.:>b iq.z.-f L z.{pH 1) C~') 2) 3) 4) std. units

Sp. Cond 1) ~ 2) 2~'S 3) ;rJf 4) 2.18 umhos/em
~J \~.1 , ........k: ....A(~ ..~~D.O. 2) 3)

Volume 1) 0 2) 0.) 3) , 4) \.( gallons

Sample Collection Notes: ,. r,\\u.\.t ').. <:L,.........(.\D 0..\ _,,- o..~ -0\0 ,.~ \A..:,
\Of £AV...~" "T'"'u r ~. "'-(._" \"-"u c"r.1YrAl h~ . ."\~,. ...

Weather conditions at time of sampling: (") -;,,-"-"" 9..1~P'"

""1A-"....
(

Sample characteristics: \, t"'u.....,I\.; .. L.. "~ALJ s\.~~ "'~<Jr-
Sample date I time: "'11/.:;"I~l~ " I .

\4-\n Method of sample collection:

Sample sequence: VOCs I SVOCs J TAL Metals I TPH I TOS

Signature: St;Ao d~Li(. Company: Golder Associates Inc. Date: '1ll.'}'ILJ-= r

-
849880179
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WATER SAMPLE FIELD INFORMATION FORM

Site: PSE&G Harrison Gas Plant

location: Harrison, New Jersey

Project Number: 953-6306

Sampling Team' S. Nevshehlrlian / J. Hendel

-

-
Sample Point 10: PZ-138 @ surface water lather (circle one)

Purging Device: (k..,\(r"
Depth to water before purging (ft-bmp) LS(" Date:~ Time: 14-'\0
Well depth (ft-bmp) 9.1.0 CasingVolumeCalculation

Casing diameter (in) 2 2" 4" 6" 8"

Casing volume (gal) \,1... 0.163 gaL/ft 0.653 gaVft 1.47 gaVft 2.61 gaVft

Volume purged (gal) 3,\0 Time Start: \t+.?' 5' Time Finish: \4-4-7
Depth to water after purging (ft-bmp) 1.·3
Remarks:

WELL INSPECTION (Circle Y or N)

Is well location correct on map? Y or N Is the well locked? Y orN
Is well located in a dry area? YarN Is the lock in g<lodcondition? Yor N
Is well readily accessible? YarN Is the well vented? YorN
Is well legibly labeled? YorN Does casing have weep hole? YorN
Is well protected with posts? Yor N Does well have dedicated bailer? YorN
Is casing free of kinks/bends? Y or N Does well have dedicated pump? YorN
Is protective casing secure? Y or N Is equip. in good condition? Yor N
Remarks:

FIELD MEASUREMENTS Units
Calibration Notes

Temp. 1) )4··\ 2) 1L .Q 3) '"Ie.' 4) '10·lp OF
pH 1) to." 2) &.15 3) (".1·~ 4) b.l~ std. units

Sp. Cond 1) \090 2) 9...... 3) .'1S3 4) t..o'2le umhos/cm)......

D.O. 1) 1"'.Q..W"-2) ML\%r!:-.'~ __..4 )....___

Volume 1) "'4.0 2) \.2L 3) "1..0.- 4) \,10 gallons
iJ

Sample Collection Notes: .~.'1 on;_ 1;1 ,~d\ \. ..A

Weather conditions at time of sampling: ~. ~<.~'" ., \,. ..... ,'>.. o.., ...C

1\'\ vI' \. ."

• I

~';t. \,.,\' ~ sH ..k.u ....Sample characteristics: ':>rt.> ........ c< r-e-v M.t.c\ (..~,':".

.,hd'i\o '
.

Sample date / time: \4-~o Method of sample collection:

Sample sequence: VOCs I SVOCs I TAL Metals / TPH / TOS

Signature:
~ d-<.J'-i'L:::::- Company: Golder Associates Inc. Date: '1!)x-l \ L-.

849880180
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WATER SAMPLE FIELD INFORMATION FORM

Site: PSE&G Harrison Gas Plant "'Go~\fILSOCiates
Location: Harrison, New Jersey

Project Number: 953-6306

Sampling Team: S. Nevshehirllan , J. Hendel

-

Sample Point 10: PZ-1A elVI surface water I other (circle one)

Purging Device: B<~~'r:K
Depth to water before purging (ft-bmp) ~'13 Date: '1IL.;h'~ Time: ft 'f iJ
Well depth (ft-bmp) .,q.(/:) CasingVolumeCalculation
Casing diameter (in) 2 Z' 4" 6" 8"
Casing volume (gal) :i"-~S- 0.163 gallft 0.653 gaVft 1.47 gaVfl 2.61 gaVft

Volume purged (gal) .f.u .' Time Start: WI) Time Finish: J z./.f
Depth to water after purging (ft-bmp) '1..e
Remarks:

!WELL INSPECTION (Circle Y or N)

Is well location correct on map? OrN Is the well locked? (j orN
Is well located in a dry area? (:(JorN Is the lock in good condition? ~GIs well readily accessible? 8)orN Is the well vented? Yo
Is well legibly labeled? .~rN Does casing have weep hole? YorN
Is well protected with posts? Yor@ Does well have dedicated bailer?

Y:~Is casing free of kinks/bends? cYJorN Does well have dedicated pump? Yor.
Is protective casing secure? ("20r N Is equip. in good condition? [JorN
Remarks: F\...J:;'I.........", . .J),"

FIELD MEASUREMENTS Units
Calibration Notes

Temp. 1) '10,t 2) IP4·Y 3) (p t.. r 4) '.'.J' OF
pH 1) 10. -Z-V- 2) /0.71 3) Q,4' 4} q,'I:( std. units

i

Sp. Gond 1) &5~c) 2) b 2.10 3) !a[$v 4) 'lID umhos/cm':7 ~
0.0 1) 2) '"'4.\-u- ~<.~ \\-""_1... -t ~

IC,~
.,.-

Volume 1) 0 2) ~-.Z)- 3) 4) 1~.1·) gallons

Sample Collection Notes:

Weather conditions at time of sampling:
~r'" \. .........,.~. ?,,~C"

I) j

Sample characteristics: ........ r- \ .. " r-

Sample date I time: '"71,dQ(" ", '.1. 0 Method of sample collection: P:.e. . \ c.-:,
Sample sequence: VOCs I SVOCs ITAL Metals I TPH I TOS

Signature: 2;M:> d--s(L(, Company: Golder Associates Inc. Date:-l/l TIt:, l.

849880181
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WATER SAMPLE FIELD INFORMATION FORM
Site: PSE&G Harrison Gas Plant

Location: Harrison, New Jersey

Project Number: 953-6306

Sampling Team: S. Nevshehlrlian I J. Hendel

--

Sample Point 10: PZ-1B ~ surface water I other (circle one)

Purging Device: £)1'_.' C r"
Depth to water before purging (ft-bmp) (:):2. 1. Date:~ Time: ltc.Q

Well depth (ft-bmp) 9.lt Casing Volume Calculation

Casing diameter (in) 2 2" 4" 6" 8"

Casing volume (gal) 0,>7 0,163 gaVft 0,653 gal/It 1.47 gallft 2.61 gal/ft
Volume purged (gal) i~ Time Start: \l \ L Time Finish: 112- 'Z--
Depth to water after purging (f1-bmp) &.S;-
Remarks;

!WELL INSPECTION (Circle Y or N)

Is well location correct on map? YarN Is the well locked? YorN
Is well located in a dry area? YorN Is the lock in good condition? YorN
Is well readily accessible? Yor N Is the well vented? Yor N
Is well legibly labeled? YarN Does casing have weep hole? YorN
Is well protected with posts? YorN Does well have dedicated bailer? YorN
Js casing free of kinks/bends? Y orN Does well have dedicated pump? Y orN
Is protective casing secure? Y orN Is equip. in good condition? YorN
Remarks:

FIELD MEASUREMENTS Units

Calibration Notes
Temp. 1) '1£.v 2) "1). Y 3) "71,( 4) 12.3 eF

pH 1) ~. r;9 2) (., . '5,-"7 3) ,.r( 4) (..~-I std. units

Sp. Cond 1) Joqo 2) ;10'703) ,qS-o 4) '1/0 umhos/cm

D.O. 1) i"-&-~) .-... \~l::$)1...-\',"' ......... 4)____

Volume 1) <l 2) ~ 3) W- 4) ~ gallons
().(.,. I._ V- I. f( t:::::fV 11 t<t?'-'

Sample Collection Notes: C.. ll>!!, LA E ...l,.,. 'V"I ...... ~." M\. i,",,-'!>.~ -._1 ,.~~

~ "' .....A
<o ...n •." II.

Weather conditions at time of sampling:
\,. ",' J" ~._·A ""rJ"i-

r

M\" :r.l..~Sample characteristics: ~",r-"u lorl-_ .... C" .....~ :.- .'e-~"" ..to ~~c.''''
Sample date I time: 1/" _, ...,

" • 1..,.."
I .

~" .\'ctr-Method of sample collectIon:.
Sample sequence: VOCs I SVOCs J TAL Metals J TPH I TOS

Signature:
~ chiLe. Company: Golder Associates Inc. Date: 1!lj~hb

-

849880182
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FIELD TEST PIT LOG
Job No. 953-6306 Project PSE&G/HARRISON/NJ Test Pit No. TP-1
Contractor UNI- TECH Operator R. BAER Equipment CAT 4168 TURBO
GAl Insp. S. NEVSHEHIRLlANElevation 8.78 Started 0950IQ5-20-96
Weather HAZY SUNSHINE. LIGHT WIND. 83' F Completed 1010/05-20-96
Location N 693474.47 E 2140795.03

TEST PIT SKETCH
SCALE: 1 INCH= 2.5 feet

I75i J to 0 25 5
~.L ' L......! j<DL .. ' ,....... :. .}/: ":''''--, , ; ;.· ·;· i·~

--
5

1· ;· ·., ·,· , , -- .. •.. ·· .

1 ··; .. -- .. ·:······:·--·--·: .. • ;·· .. · .. , ···, ··; .. • .. •·• .. · : --:-- , ; , : , :.-- .. ; ..

7.51· ..·· ·;..······;..·..··;..·..··;· ·+· .. ;·--.. ; .. : ; : ; :. ; ' " ..·..;..· ;·..··..1

9

NO. DEPTH (bgs)

.

SAMPLES
NOTES

EXCAVATION NOTES-

i
9

NOTES 1 STRATA DESCRIPTIONS

<D 0.0-0.8 ft. Liaht orav. cemented
fine to coarse GRAVEL.

@ 0.8-3.5 ft. Lit'lht arov medium
to coorse GRAVEL trace to fine
to coarse sand.

PIO Readinas
0"-6" o nnm

6" -12" o linm

12"-18" 21 Dom

18"-24" 16 Dom

24"-30" l nnm

WATER LEVELS
TIME WATER DEPTH (bqs)

1005 2.5'

-

Golder Associates 849880183

TIERRA-B-002331



FIELD TEST PIT LOG

.~

Job No. 953-6306 Project
Contractor UNI- TECH Operator
GAl Insp. S. NEVSHEHIRLIAN Elevation
Weather N fA .
Location N 693328.91 E 2140272.41

PSE&G!HARRISON!NJ Test Pit No. TP-2
R. BAER Equipment CAT 4168 TURBO

8.52 Started 1400105- 20-96
Completed 1420/05-20-96

TEST PIT SKETCH
SCAlE: 1 INCH", 2.5 feet

I

5
I ,

o 0 25
~ .. -f J .._ ..J. ! t !0.1 : ' ' : i : /

.-

9

\ ~ I •

i
75

1
\

1 , •.... L·'\\·r····. ·..··,···..··1·~···.•••! •. · •• :···:.·.··:·· :/••11..·.. , " ,. ·1v····r·· ..r..···r····:

\
1

.

1 ! , \,\ \,:Tle,W/ . .,...........................·1
5 .

••• ....... "'. .. ....... ....... "'", .. ·•· .. · .. ·1

·

7.51 ··•..· ,..···..•··· •..··..·•..···..,·· ·;·..·..·;· ·.: - ; : ; ; ; ; ..

•

•

: ,

SAMPLES

i
9

NOTES / STRATA DESCRIPTIONS

<D 0.0-0.67 ft. Lioht brown fine

SAND some silt tittle aravel with
miscellaneous (wood brick etc.)

fill intermixed.

(1) 0.67-2.5 ft. Moderate brown fine

SAND and SILT with some
reddish -brown c1avev silt and
miscellaneous fill intermixed.

@ 0.5-4.0 ft. Dark brown SILT little

fine sand with miscellaneous fill

int erm ixed .

@ 4.0-5.5 ft. Oranoe-brown fine to

medium SAND little silt and
nravel.

PID Readinns
0"-6" o nom

6"-1 ?" o nnm
12"-18" o Dom
18"-24" o rmm
24"-30" o oom
30"-36" o nnm
36"-42" o nom
42"-48" o oom
48"-54" o nnm
54"-60" o oom
60"-66" o nom

.

NO. DEPTH (bgs) NOTES

TP-2 54"-60" VOC SVOC TPH
Metals *

* Extra volume collected
for MS/MSD analYsis.

EXCAVATION NOTES WATER LEVELS
TIME WATER DEPTH (bgs)

1420 5'
1600 5'

849880184Golder Associates

TIERRA-B-002332



FIELD TEST PIT LOG
Job No. 953-6306 Project PSE&C/HARRISON/NJ Test Pit No. TP-3
Contractor UNI-TECH Operator R. BAER Equipment CAT 4168 TURBO
GAl Insp. S. NEVSHEHIRLIAN Elevation 7.54 Storted 1305/05-20-96
Weather HAZY SUNSHINE. LIGHT WINO, 83" F Completed 1340/05-20-96
Location N 693172.49 E 2140537.89

-,I

TEST PIT SKETCH
SCALE: 1 INCH= 2.5 feet

I

II 0
i

25
I

5
I

75

-

J
.\ CD I....,

"- ,
\ I ,

\ 1 ,
:

\ @ I
.... . ..

..... : ; .. . ..

\ / ' ....... . .. ...

\ , .. , .. ..

\ : -=- I , :

,
,

, ....

, .

:
•

:
... ", .. ...

: . , . ,
"

:
............

. ,
•

,
, .... ...'.'

: ,

•

• ; :
•

" :

2.5

5

7.5

9

SAMPLES
NO. DEPTH (bgs) NOTES

TP-3 54"-60" VDC. SVOC TPH Metals
TP-10 54"-60" Duolicate of TP-3

_. EXCAVATION NOTES

i

9

NOTES / STRATA DESCRIPTIONS

CD 0,0-2.5 ft. Miscellaneou!': SAND
SILT and GRAVEL fill some bricks.

® 2.5-5.5 ft. Moderate brown fine
to coarse SAND and GRAVEL
some silt occasional miscellaneous
fill intermixed.
Hit water at 5.0 ft. Notit'€l'1ble
"tar-like" odor and oilv sheen on
water.

PID Reodinns
0"-6" 0,1 oom
6"-12" D.? nnm
12"-18" 0.0 oom
18"-24" 0.2 nom

24"-30" 0.3 oom
30"-36" 0.2 nom
36"-42" 0.3 nDm

42"-48" 0.4 nom
48"-54" 0.4 nom

54"-60" 45 oom
60"-66" No reodinn

WATER LEVELS
TIME WATER DEPTH (bgs)

1340 5'
1610 4.3'

Golder Associates 849880185
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FIELD TEST PIT LOG
Job No. 953-6306 Project PSE&G/HARRISON/NJ Test Pit No. TP-4
Contractor UNI- TECH Operator R. BAER Equipment CAT 416B TURBO
GAl Insp. S. NEVSHEHIRLIAN Elevation 7.79 Started 1140/05- 20- 96
Weather HAZY SUNSHINE. LIGHT WINO. 83" F Completed 1200/05-20-96
Location N 692918.77 E 2140804.62

-',

TEST PIT SKETCH
SCALE: 1 INCH 2.5 feet

I

o {}
I

25
I
5

I75

-.

\
, , (D'

, J, ; , ~ , !

\ • I
.., , I

\ , ...... ......
\ ,

• I
\

•

I
Q)

..... t .... ......

'\
\ L

.
......

• • • )\ ,
• ·\ , , , I , ·

·
.

.....

J •\
• · :

\ , . I : .

\ /J)
....

f
...... .....

, : ......

..... . ..

:

•
.

: : ....

•:
; ,

• •
· ~ :

2.5

5

7.5

9

SAMPLES
NO. DEPTH (bgs) NOTES

TP-4 78"-84" VOC SVOC TPH Metals

EXCAVATION NOTES-

I

9

NOTES / STRATA DESCRIPTIONS

<D 0.0-0.5 ft. Medium nrav.

cemented fine to medium GRAVEL.

(i) 0.5-8.0 ft. Brownish-arav. fine to
coarse SAND SILT and CLAY with
occasional brick wood ond t"lravel
intermixed.

Q) 8.0 ft. Horizontal "timber"
members of existinn bulkhead.

PID Readinas
0"-6" 0.0 nom
6"-12" 0.0 nom

12"-18" 0.0 Dam

18"-24" 0.1 nnm

24"-30" 0.2 nom

30"-36" 0.2 DDm
36"-42" 0.2 nnm

42"-48" 0.2 nam

48"-54" 0.5 nnm
54"-60" 0.5 Dom

60"-66" C.!) nnm

66"-72" 0.5 Dam

72"-78" 2.5 nnm

78"-84" 5.0 nrlm
84"-9()" 4.0 nnm

90"-9fi" 4.S nom

WATER LEVELS
"TIME WATER DEPTH (bgs)

1150 5'
1630 >8'

-
Golder Associates 849880186
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FIELD TEST PIT LOG
Job No. 953-6306 Project PSE&G/HARRISON!NJ Test Pit No. TP-5

_ Contractor UNI- TECH Operator R. BAER Equipment CAT 4168 TURBO
GAl Insp. S. NEVSHEHIRLIAN Elevation 5.52 Started 1040/05-20-96
Weather HAZY SUNSHINE, LIGHT WIND. 83" F Completed 1100105-20-96
Location N 692808.14 E 2141352.33

TEST PIT SKETCH
SCALE: 1 INCH= 2.5 feet

I

o 0
I

25
I

5
I

75
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i~ , ill: , , : )
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; . •
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\ . ; I, . '<2) I
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· j ,

\
•
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7 •

\
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· • ,

·

\ I ·
, · .

·
:

.,
. ,

; · ·. . "

•

• • • ·
'. : .

•

,
.

.
· •

,
" :

:
:

, :
:

;

'.: : ,

. : ·
·

· •
,

2.5

5

7.5

9

SAMPLES

NO. DEPTH (bgs) NOTES

TP-5 24"-30" vac SY~C TPH Metals

-I

EXCAVATION NOTES

I

9

NOTES I STRATA DESCRIPTIONS

<D D.O-O.S ft. Cemented GRAVELl
BITUMINOUS PAVEMENT.

<Y 0.5-5.0 ft. Brownish-arav. fine
to coarse SAND SILT and GRAVEL
with occosional wood and brick
intermixed. (Wooden bulkhead
members at 4'.) (Iron staininn
at 3'.)

PID Re"dinns
0"-6" 0.0 nom
6"-12" 0.0 nom
12"-18" 0,5 nom
18"-24" 23 nnm
24"-30" 70 nnm
30"-36" 61 nom

36"-42" 40 Dom
42"-48" 38 nnm

48"-54" 16 oom

54"-60" 0.0 Dom

WATER LEVELS
TIME WATER DEPTH (bgs)

1100 4.5'
1645 4' Oilv sheen on water

Golder Associates 849880187
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SET: Soil Behavior Type (Robe-rtson and Campanella 1988)
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SaT. Soil Behavior Type (Robertson and Campanella 1988)
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SET: Soil Behavior Type (Robertson and Campanella 1988)
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Due to the volume of data, this appendix has been submitted as a separate package.
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PARTICLE-SIZE ANALYSIS OF SOn.S
ASTM D 421, D 422, D 1140, D 2216, D 2217

PSE&GIRI-IRAINJ SAMPLEN: B2 10'-11'
953-6306

MOISTURE CONTENT (Delivered Moiltllre) % PASSING #1110SIEVE

tare II RW5 Total Wt (8) 715.97
wt soil&tare,moist (8) 1109.53 Wt Split 1110(8) 480.30
wt soil&tare,dry (g) 87258 % passing 1/10 67.08%
wt tare (g) 156.61
wt moisture (g) 236.95
wt dry' soil (g) 715.97
%moimtre :nJI~O/.

SIEVE wt ret (g) % ret '"I.pan SIEVE

coarse gravel 3.000 0.00% 100.00'"1. 3.000 coarse gravel
1.500 000% 100.00·;' 1.500
1.000 0,00% 100.00% 1,000

fme gravel 0.750 31.59 4.41% 95.59% 0.750 fIne gravel
0.375 160.95 22.48% 77.52% 0.375

coarse sand #4 195,47 27.30% 72.70% #4 coarse sand
medium sand #10 235,67 32.92% 67.0RIIf. #10 medium sand
SAMPLE PREPARATION FOR HYDROMETER ANALYSIS
% Passing #lO Sieve I 67.08 I Initial Moist Weight I 70.65 ISpecifIc Gravity [ASSUMED) 2.65 Calculated Q.ry Weight 70.57
Iml-' i" ent UseM40 ml Na{P04)n oer IUUU ml H2O) I 125 I
MOISTURE CONTENT (HnroscoPK: - ~IO)
tare II ZI tare # GH7
wt soil&tare,moist (g) 40.08 wt soil&tare,dry (g) 230m LL: 39
wt soil&tare,dry (g) 40.06 wt soil&tare,wash (g) 197.81 PL: 38
wt tare (8) 21.82 wt tare (g) 159.44 PI: I
wt moisture (g) 002 wt fmes lost (g) 32.20
wt dry soil (8) 18.24 wt dry soil (g) 70.57
% i 0.11·/0 0;" fines lost 4~1i'\%

PERCENT BElWEEN #10 AND #200 SIEVE CALCULATION
SIEVE CUMULWf CUMULWT PERCENT

RETAINED RET.CORR. PASSING
#10 0,00 34.63 67.08'"1. #10 mediwn sand
#20 5.58 40.21 61.780/. #20
1140 14.66 49.29 53.15% #40 fme sand
#60 22.02 56.65 46.15% #60
#100 30.88 65.51 37.73% #100
#200 38.37 73.00 30.61% #200 fines

DATE TIME TiME.,CUM READING TEMP HVDRDG PARTICLE %FlNER
(mln) R T H DIAMETER

913/96 8:19 2.0 31.0 26.0 4,0 0.031 15.67%
8:21 4.0 28.0 26.0 4,0 0.023 21.81%
8:25 8.0 25.0 26.0 4.0 0,016 19.96%
8:32 15.0 21.0 26.0 4.0 0.012 16.16%
8:47 30.0 17.0 25.5 4.5 0.009 11.88%
9:17 60.0 15.0 25.0 5,0 0.006 9.51%
10:17 120.0 13.0 24.0 5.0 0.005 7.60%
12:17 240.0 12.0 23.5 5.0 0.003 6.65%
16:17 480.0 10.0 24.0 5.0 0.002 4.75'"1.

9/4/96 8:17 1440.0 8.0 26.5 4,0 0.001 ~.lIn·/.
%CGRVL: 4.41%
%FGRVL: 22.89%
%CSAND: 5.61·;' Wet Color: Vel')' dark brown
%MSAND: 13.94% Description: m-f SAND,lome lilt,
%FSAND: 22.54-;' lome r travel (SM) DATE 9/4/96

%FINES: 30.61·;' TECH ROD
%TOTAL: 100.00% REVIEW RMW

GOLDER. ASSOCIATES INC.
MT. LAUREL, NEW JERSEY 849880202
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

)" I." .'S' .l'S' f~ '10 '10 UO lIdO '100 f100

--mn++-+-+-+--1

I I Coarse I Fine I Cor I Med I
COBBLES I GRAVEL I SAND

Fine I
I

1000 100 10 0.1 0.01

Silt or Clav Size
FINES

0.001

I
I

DAlE I "..'"
TECH C]D!

REVIEW I RMW

-

PARTICLE SIZE (mm)

Me: 13).~1o I
LL:rn9
PL: 38
PI: 1
Gs: I - I

SAMPLE#: B2
20'-22'

WET COLOR: Vel")' dark bro"'D
DESCRlPTION: m-f SAND, some silt,

some r l1'ravel (SID

PSE&GIRI-IRAINJ
953-6306

GOLDER ASSOCIATES INe.
MT. LAUREL, NEW JERSEY

849880203
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MEASUREMENT OF HYDRAULIC CONDU<.:flVlTY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER (ASTM D 5084)
METHOD C, FALLING HEAD WITH INCREASING TAILWATER LEVEL

J

co
fO
CO
COo
No
~

IpSE&GIRI-IRAJNJ SAMPLE 1#: B-2 TYPE: ST TECH JMP
953-6306 20'·22' REVIEW RMW

SAMPLE DATA, INITIAL SAMPLE DATA, FINAL COMMENTS

height,em 7.863 B-value I 1.00 height, em 7.794
diameter, em 7.264 cell pressure. psi 37.3 diameter, em 6.985
area. em"2 41.44 bottom pressure, psi 30.5 area, cm"2 38.32
volume, em"3 325.86 top pressure, psi 29.5 volume, em"3 298.66
weight. 8 589.95 head,em I 70.3 weight, 8 570.9
% moisture 32.23 maximum gradient

~

% moisture 26.07
dry density, per 85.44 minimum gradient 2.68 dry density, per 94.61
volume solids, em"3 171.60 total baek pressure, psi I 30.0 volume solids, em"3 174.17
volwne voids, em"3 154.26 maximum effective stress ~ volwne voids, em"3 124.50
void ratio 0.90 minimum effective stress 6.8 void ratio 0.71
% saturation 93.21 speci fie gravity I .2.60 % saturation 94.84

.. _--

TIME FUNCIION 1 READINGS

Date Hour Minute dt,elapsed dt,elapsed Inflow Outflow Hud (H1IH2) Gradient PermeabDlty

(mln) (see) (ee)
..

(cc) .. ~cm)-- (Inc.)
..

(4:mI.ec)

8128/96 15 1 0 0 2.0 45.7 116.62 14.96
8/28/96 16 12 71 4260 3.0 44.5 114.29 1.02 14.66 4.SE-07
8/28/96 17 17 136 8160 3.8 43.6 112.49 1.02 14.43 3.9E-07
8/28/96 17 32 151 9060 4.0 43.4 112.06 1.00 14.38 4.0E-07
913196 8 19 8238 494280 46.0 -0.6 20.90 5.36 2.68 3.3E-07

INFLOW RATE,cc1sec 8.90E-05 PERMEABILITY REPORTED AT 3.9E-07
GOLDER ASSOCIATES INC. OtTfFLOW RA TE,cc1sec 9.37E-05
MT. LAUREL,NEW JERSEY INFLOW I OlITFWW RATIO 1 0.95
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PSE&GIlU-IRAlNJ SAMPLE#i: B3 ,....
953-6306

MOISTURE CONTENT (DeUvered Mollture) % PASSING #10 SIEVE

tare # GH2 Total Wt (g) 235.61
wt soi1&tare.moist (g) 529.98 Wt Split #10 (g) 214.05
wt soil&tare.dry (g) 380.39 % passing #10 90.85%
wt tare (g) 159.65
wt moisture (g) 149.59
wt dry soil (g) 220.74
%rnoistuTe 67.77-/.

SIEVE wt ret (g) ¥_ ret -I. pa•• SIEVE

coarse gravel 3.000 0.00010 100.00% 3.000 coarse gravel
1.500 0.00% 100.00% 1.500
1.000 O.rX)% 100.00% 1.000

fine gravel 0.750 0.00'10 100.00% 0.750 fme gravel
0.375 0.00% 100.00% 0.375

coarse sand #4 0.06 0.03% 99.97% #4 coarse sand
!<and #10 0.39 0.17% ~l)JI]% #10 medium ....nn

SAMPLE PREPARA TJON FOR HYDROMETER ANALYSIS
% Passing #10 Sieve I 99.83 I Initial Moist Weight I 52.47 ISpecific Gravity (ASSUMED) 2.65 Calculated Q.ry Weight 51.37
mI' . Anent Used 40ml NaI'P04)n oer 1000 ml H2O) I 125 I
MOISTURE CONTENT (Hv~rolrollic - 1#10)
tare # 34C tare # RWl6
wt soi1&tare,moist (g) 25.78 wt soil&tare,dry (g) 207.10 LL: 103
wt soil&tare,dry (g) 25.66 Wi soil&tare,wash (g) 160.oJ PL: 44
wttare (g) 20.Q3 Wi tare (g) 155.72 PI: 59
wt moisture (g) 0.12 wt fmes lost (g) 47.09
wt dry soil (g) 5.63 wt dry soil (g) 51.38
% mo'sture 2.13¥. % fines lost 91.6~%
PERCENT BE1WEEN #10 AND #200 Sl£VE CALCULA nON
SIEVE CUMULWT CUMULWT PERCENT

RETAINED RET.CORR. PASSING
#10 0.00 0.09 99.83% #10 medium sand
#20 0.84 0.93 98.20% #20
#40 1.77 1.86 96.39% #40 fmesand
#60 2.48 2.57 95.02-/_ ~o
#100 3.45 3.54 93.l3% #100
#'00 4.,g 4.38 91.50% #200 fines

DATE TIME TIME,CUM READING TEMP HVDRDG PARTICLE % FINER
(mIn) R T H DIAMETER

9117/96 7:17 2.0 47.0 23.5 4.0 0.029 83..s6%
7:19 4.0 43.0 23.5 4.0 0.021 7S,79%
7:23 8.0 38.0 23.5 4.0 oms 66.07%
7:30 15.0 33.0 23.0 5.0 0.012 54.41%
7:47 32.0 27.0 22.S 5.0 0.009 42.75%
8:15 60.0 23.5 22.5 5.0 0.006 35.95%
9:15 120.0 20.5 22.0 5.5 0.005 29.l5%
11:18 243.0 18.0 21.5 5.0 0.003 25.26%
15:27 492.0 15.0 21.0 5.0 0.002 19.43%

Qfl81Q1; 7:15 1440.0 12.0 23.5 4.5 0.001 14.!li7v..
O/oCGRVL' 0.00%
%FGRVL: 0.03%

%CSAND: O.14~. Wet Color: Very dark bro'WIl1
%MSAND: 3.44~_ Description: SILT. little .and,
%FSAND: 4.90~_ tr.ce2r.vel~ DATE 9/18/96

%FINES: 'J~O% TECH ROD
%TOTAL: lOO.OO~o REVIEW RMW

-

-
GOLDER ASSOCIATES INC.
MT. LAUREL, NEW JERSEY

PARTICLE-SIZE ANALYSIS OF SOILS
ASTM D 421,D 422,D 1140,D 2216,D2117

849880205
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PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

J" 1.:1" .'S' :J7:1" f<l .10 no M) 1160 .100 .1001:.: ~ .~:,

1"-",
\80--- -~ ,

70

\% ! I

60
I

I : \P I

A SO
S I

S I

40
I
N
G

1000 100 10 1 0.1 0.01 0.001
PARTICLE SIZE (mm)

i
.- _._. I

I I cOarse - I Fine I Cor Moo Fine I Silt or Clav Size I
COBBLES I _ GRAVEL I SAND FINES I

SAMPLEN: B3 Me: ',7.77%
6'-8' LL: 103

PL:I_~
WET COLOR: Very dark brown PI: [2!...-
DESCRIPTION: SIL T,little sand, Gs: I -

trace 2ravel (MID

PSE&GIRI-IRA/NJ
953-6306 DAlE 9/11196 I

TECH KDD
REVIEW RMW

.-

.-

GOLDER ASSOClA TES INC,
MT. LAUREL, NEW JERSEY

849880206
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) )
MEASUREMENT OF HYDRAULIC CONDUCt WITY OF SATURATED POROUS MATERIALS

USING A FLEXIBLE WALL PERMEAMETER (ASTM D 5084)
MEmOD C, FALLING HEAD WITH INCREASING TAILWATER LEVEL

)

eo
~
CD
co
coo
I\)
o
""'.i

PSE&GIRI-IRAlNJ SAMPLE#: B-3 TYPE: ST TECH JMP I

-_.

953-6306 6'-8' REVIEW RMW

SAMPLE DATA, INITIAL SAMPLE DATA, FINAL COMMENTS

height, em I 5.835 B-value 0.95 height, em I 5.826
diameter, em I 7.195 cell pressure, psi 24.3 diameter, em I 7.14

I I
.

al'C8,em"2 40.66 bottom pressure, psi 20.5 area, em"2 40.04
volwne, em"3 237.24 lop pressure, psi 19.5 volume, em"3 233.27
weight, g 370.33 head, em 70.3 weight, g 365.58
0/0 Jtl()isturc 67.77 maximum gradient 17.27 % moisture 65.62
dry density, per 58.06 minimum gradient 15.21 dry density, per 59.05
volume solids, em"3 84.90 total back pressure, psi 20.0 volume solids, em"3 84.90
volume voids, em"3 W2.34 maximwn effective stress 4.8 volume voids, em"3 I 148.37
void ratio I 1.79 minimwn effective stress 3.8 void ratio I 1.75
% saturation I 98.19 specific gravity 2.60 % saturation I 97.62

TIME FUNcrlON READINGS
D.te -E Minute dt,el.psed dt,el.p~ed Inflow Outnow Hud (H11lU) Gndlent PennubiDty

(mln) (see) (c:c) (c:c) (em) (Inc:.) (em/lee)

9/13/96 4 IS 0 0 9.2 37.8 100.62 17.27
!

9/13/96 5 56 101 6060 10.0 37.1 99.03 1.02 17.00 l.8E-07
9/13/96 8 18 243 14580 11.2 35.9 96.48 1.03 16.56 2. 1E-07

,

9/13/96 15 30 675 40500 14.7 32.4 89.06 1.08 15.29 2.1E-07
I 9/13/96 16 0 705 42300 14.8 32.1 88.64 1.00 15.21 1.8E-07

INFLOW RA'IE,a:lsec l.32E-04 PERMEABILITY REPORTED}" 2.0E-07
! GOLDER ASSOCIATES INC. OtnFLOW RA TE,a:lsec 1.15E-04
MT. LAUREL, NEW JERSEY mF'LOW I OUTFLOW RATIO 0.98
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) CONSOLIDATED UNDRAINED w~ •.,PORE PRESSURE MEASUREMENT
A~ b4767 )

PSE&GIRJ-IRAlNJ SAMPLE":I IU ,.... I DAlE 9/161969SU306
TECH JMPIRMW

REVIEW RMW
SAMPLE DATA
height (ill) 6.0n oonIinm@ ...-arc (""i) 5 MOISTURF.COl'O'ENTc1iometer (in) 2.151 llloelline opecd (in/III in) 0.01 tord GHI DESCRlPTJON: Vcrydartc brownIRlI (ift~2) 6.384 linin rote W-'min) 0.17 WItoil.l:tarc,moill 1128.76 SILT. liltle unci,heisht/diomclcr ntH> 2.12 final "B" value 0.98 WI1Oi1.l:1Me.dry "6.74 ~ II'I\'eI lMIOvoI_(j"~3) 38.64 1.50(min) 30.0 wi .... IU96
% moi-.inili.l 67.ne4 vol_.IIOlick 14.22 wi moisIure 372.02weish!(,) 980.95 ""I_.""ick 24.42 WI dry toil 600.78lpCCific @nVi1y 2.60 voidr-tio 1.717 ·4 moisture,final 61.91-1.moiIldo:noity (pel) 96.68 ·4 utuntion,iftiti.1 93.76%
dry density (peO 57.63 % .. "ntion,final 92.98%

AXIAL PORE dIJ AREA HEIOIlT DEVIATOR EFFECTIVE m:ECTlVE EF"FPRNTIME DEFLECTION LOAD l'1l£3SlJRE,u (pol) STRAIN CORR COIlR STRESS SlOMA 1 SIGMA1 SIGMA ] STRRAno P' cr(....) (ill) ('h) (poi) <-) f .., f1~' (in"l) (in) ("'I) ,.. I) r.. 1) r.. 1) (SI'IS]~ r.. 1) (.. I)0.0 0.00 0.0 79.9 0.0 0.Q044 1.00 6.314 6.0'2 0.00 720.00 720.00 720.00 1.00 720.00 0.000.5 0.00 8.0 80.6 100.8 0.Q044 1.00 6.384 6.052 180.45 900.45 799.65 61?20 1.29 709.43 90.231.0 0.00 12.0 11.0 153.4 0.Q044 1.00 6.314 6.052 27D.68 990.68 832.28 561.60 1.48 696.94 135.341.5 0.00 14.0 81.5 230.4 0.00"4 1.00 6.384 6.052 315.80 1035.80 805.40 489.60 1.65 647.50 157.902.0 0.00 17.0 11.9 288.0 0.00% 1.00 6.384 6.052 383.47 1103.47 815.47 432.00 1.89 623.73 191.732.5 0.02 19.0 81.9 28s.o 0.33% 1.00 6.405 6.032 427.16 1141.16 859.16 432.00 1.99 645.58 213."3.0 0.02 21.0 12.0 302.4 0.33% 1.00 6.405 6.032 472.13 1192,13 889.73 417.60 2J3 653.66 236.063.5 0.02 22.0 82.1 316.8 0.33% 1.00 6.405 6.0J;! 494.61 1214.61 19U1 403.20 2.23 650.51 247.314.0 0.02 24.0 .2.2 331.2 0.33% 1.00 6.405 6.032 539.51 1259.5. 928.38 388.80 2.39 65 ••$9 269.794.5 0.02 25.0 12.2 331.2 0.33% 1.00 6.405 6.032 562.06 1282.06 950.86 388.80 2.45 669.83 281.035.0 0.04 26.0 82.3 345.6 0.66·4 0.99 6.426 6.012 ~82.6O 130260 957,00 374.40 256 665.70 291.30U 0.04 27.0 126 388.8 0.66·4 0.99 6.426 6.012 605.01 132S.01 936.21 )31.20 2.13 633.70 302506.0 0.04 29.0 83.0 446.4 0.66% 0.99 6.426 6.012 649.!2 1369.82 923.42 273.60 3.31 598.51 324.916.5 0.06 30.0 83.0 446.4 0.99"4 0.99 6.441 5.992 670.00 1390.00 943.60 273.60 3.45 608.60 33S.007.0 0.06 31.0 83.1 460.8 0.99"4 0.99 6.448 5.992 692.33 1412.33 951.53 259.20 3.67 605.36 346.167.5 0.06 33.0 83.1 460.1 0.99"4 0.99 6.448 5.992 737.00 1457.00 996.20 2S9.20 3.84 627.70 368.508.0 0.06 33.0 13.0 446.4 0.99"'" 0.99 6.441 5.992 737.00 1457.00 1010.60 273.60 3.69 ~210 368.50•. 5 0.01 34.0 .2.9 020 1.32"4 0.99 6.469 5.972 7S6.79 1476.79 1044.79 288.00 3.63 666.40 371.409.0 0.0. 36.0 82.9 432.0 1.32"4 0.99 6.469 5.912 801.31 1521.31 1089.31 218.00 3.7. 611.66 400.669.5 0.08 36.0 829 432.0 1.32% 0.99 6.469 ~.972 101.31 1521.31 1089.31 288.00 3.7. 681.66 400.6610.0 0.10 31.0 129 432.0 1.6S·4 0.98 6.491 5.952 1143.00 1563.00 1131.00 288.00 3.93 709.50 421.5011.0 0.10 39.0 .2.9 432.0 1.65% 0.98 6.491 S.952 I6S.18 1585.18 1153.18 21•. 00 4.00 720.59 432.59120 0.12 41.0 '2.9 432.0 1.98·" 0.91 6.SI3 S.932 906.49 1626.49 1194.49 288.00 4.15 741.25 453.2513.0 0.12 43.0 12.9 432.0 1.98% 0.98 6.513 5.932 9S0.11 1670.71 1238.71 281.00 4.30 763.36 475.3614.0 0.14 45.0 129 432.0 2.31% 0.98 6.535 5.912 99l.S. 1711.58 1279.5. 288.00 4.44 783.79 495.7915.0 0.14 no 83.5 "1.4 2.31% 0.98 6.535 5.912 103S.65 1155.65 1237.25 201.60 6.14 719.42 517.8216.0 0.14 48.0 13.5 511.4 2.31% 0.98 6.535 5.912 1057.6' Im.61 m9.21 201.60 6.25 730.44 521.8417.0 0.16 50.0 83.2 475.2 264% 0.91 6.5S7 5.892 1098.02 1.11.02 1342.12 244.10 5.49 793." 549.0111.0 0.11 SI.O 83.2 475.2 2.97-4 0.97 6.510 5.172 1116.11 1136.11 13M.9I 244.80 S.56 102.19 558.0919.0 0.11 53.0 13.2 475.2 2.91% 0.91 6.580 $.112 1159.96 1.79.96 1~.16 244.10 5.74 124.1' 579.9120.0 0.20 54.0 13.1 460.• 3.30% 0.91 6.602 S.1S2 1In.12 1197.12 1437.02 259.20 '-54 141.\1 581.91,~LDERASSOCIA~ INC•
• L411JU1.J . l\l£\V RSr.Y
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5 psi

~ l , LAXIAL FORE dU AIl.£A HEIVHT DEVIATOR EfFECTlV£ EMCTlV£ ,w_~nMe DEfLEC'TION LOAD PKESSURE.\1 (pi) ST1WN CORR CORR STRESli SIGMA I STOMA I STOMA 3 STRllAno I" r:t("*'} ~) (11)1) .(llIi) I-I r...\ H-t\ (iIr'l) ("I (1lO0 (1lOO (1lIt) lIlIt) (SI'133') 0 (l'IO
21.0 0.22 '6.0 13.1 460.1 3.64~ 0.96 6.fi2S U32 1217.26 1937.26 1476.46 2'9.2G UO 167.13 608.63
22.0 0.22 ,,"0 13.1 '61.6 3.64"10 0.96 6.62' U32 1239.00 19'9.00 1397.40 "1.40 1.12 m.90 619.$0
23.0 0.22 '9.0 83.7 S47.2 3.64~ 0.96 6.62' un 1282.47 2G02.47 14~~.27 mIl) 1.42 1!4.04 641.24
24.0 0.24 60.0 83.7 '47.2 3.97"4 0.96 6.647 UI2 1299.74 2019.74 1472.'4 172.80 8.S2 822.67 649.81
2S.0 0.24 61.0 13.4 SQ4.0 3.97"4 0.96 6.647 '.812 1321.40 2M I.40 1337.411 216.00 7.12 876.70 660.70
26.0 0.26 62.0 83.4 '04.0 4.30010 0.96 6.670 '.792 1338.44 20'8.44 1"4.44 216.00 7.20 1".22 669.22
27.0 0.21 63.0 83.2 473.2 4.63% 0.9S 6.694 '.772 13SS.33 207'.33 1600.13 244.811 6.'4 922.47 677.67
21.0 0.28 64.0 13.3 489.6 4.63% 0.9S 6.694 '.172 1376.8' 2096.8' 1607.2' 230.40 6.98 911.12 681.42
29.0 0.30 6'-0 83.3 489.6 4.96% 11.9' 6.717 un 1393.'. 2113.S1 1623.91 230.40 7.0~ 927.16 696.76
311.0 0.30 67.0 13.8 '61.6 4.96·/0 0.9' 6.717 '.752 1436.39 2136.39 1'94.79 1'8.40 10,07 876.60 718.20
31.0 0.30 67.0 83.1 '61.6 4.96% 0.9' 6.711 '.152 1436.39 21S6.39 1S94.79 1S8.40 10,07 I 176.60 718.20
32.0 0.32 6t.o 83.7 '47.2 '.29"1e 0.9' 6.740 '.732 14'2.76 2172.76 162",6 172.80 9.41 899.18 726.383).0 0.34 69.0 IU "1.4 S.62% 0.94 6.764 S.712 1461.91 2188.98 I 670.S8 201.60 8.29 936.09 734.49
34.0 0.34 71>.0 83.4 '04.0 3.62"10 0.94 6.764 S.712 1490.27 2210.27 1706.21 216.00 7.90 961.14 74'.14
3'.0 0.36 71.0 83.3 489.6 5.9,% 0.94 6,788 '-692 J '06.27 2226.27 1736.67 230.40 7.'4 983.'3 753.1336.0 0.38 72.0 13.3 419.6 6.28"10 0.94 6.812 3.672 1322.12 2242.12 1752.'2 230.40 7.61 99U6 761.06
37.0 0.38 73.0 83.3 419.6 6.28% 0.94 6.112 '.672 1543.26 2263.26 1773.66 230.40 7.70 1002.03 171.63
38.0 0.31 74.0 83.2 475.2 6.28°1e 0.94 6.812 '.672 1S64.40 2284.40 1109.20 244.10 7.39 1021.00 782.20
39.0 0.40 14.0 83.9 316.0 6.6,% 0.93 6.836 S.652 IS S8,88 221 ... 8 1102.18 1«.00 11.13

I
923.44 779.«40.0 0.40 7S.0 13.9 316.0 6.61% 0.93 6.836 '.652 1579.9' 2299.9S 1723.9' Inoo 11.97 933.97 789.97

41.0 0 .• 2 76.0 13,7 '41.2 6.94% 0.93 6.160 S.632 1S9D' 231S.3S 1761.1' 172.10 10.23 970.47 797.67
42.0 0.44 17.0 13.4 '04.0 7.27% 0.93 6.814 '.612 1610.60 2330.60 1826.60 216.00 1.-46 1021.30 105.3043.0 0.44 .0 83.3 419.6 7.27% 0.93 6.814 '.612 1610.60 2330.60 1841.00 230.40 7.99 103'.70 10'.30.4.0 D.• ' 18.0 13.2 475.2 7.60010 0.92 6.909 U92 162'.70 23.'.70 1170.'0 244.811 1.64 1037.63 112.15
.'.0 0.-46 71.0 13.2 475.2 7.60% 0.92 6.909 U92 162'.70 23.'.70 1170.'0 244.10 7.64 10S7.6~ 812.15
46.0 0.46 79.D 14.0 '90.4 7.60% 0.92 6.909 U92 1646.'4 2366.'4 1176.14 129.60 13.70 95287 123.27
47.0 0.41 79.0 83.9 576.0 7.93% 0.92 6.934 U72 1640.66 2360.66 1714.66 144.00 12.39 964.33 120.3348.0 0.'0 10.0 83.6 '32.1 1.26% 0.92 6.9'9 S.S52 16.1'.46 2375.46 1842.66 117.20 9.14 1014.93 827.1349.0 G.$O 10.0 13.' S!U 1.26% 0.92 6.9'9 '.552 1655.46 2315.46 1851.06 201.60 9.21 1029.33 827.73
'0.0 0.'2 11.0 14.6 676.8 U9"110 0.91 6.98. S.'32 1670.12 2390.12 1713.32 .3.20 I 39.66 118.26 13s.o6SI.O 0.'. 11.0 I"'" 641.0 1.92"4 0.91 7.009 S.'12 1664.08 2384.08 , 1736.01 72.00 24.11 904.04 132.0-4
S2.0 0.'4 11.0 84.3 633.6 1.92"10 0.91 7.009 I '-'12 1664.01 2384.01 I 1730.48 16.40 20.26 911.« 832.04
53.0 0.54 82.0 .... 2 619.2 1.92% 0.91 7,009 '.512 1614.62 2404.62 1713.42 100.10 17.71 943.11 142.31
'4.0 0.'6 12.0 14.1 70'.6 9.2'% 0.91 7.03S '.492 1611.SI 2391.S! 1692.91 14.40 117.36 153.6S 839.2'55.0 0.56 12.0 84.6 676.1 9.2~·/o 0.91 7.035 3.-492 1671.S! 2398.S! 1721.7. 0.20 39.15 nu, 839.2'56.0 0.S8 12.0 14.5 662.. 9.51% 0.90 7.061 '.472 1672.40 2392.40 1730.00 '7.60 30.03 193.10 836.20
37.0 0.60 82.0 IU 641.0 9.9l% 0.90 7.016 '.452 1666.21 2386.21 1731.21 12.00 2•• 1. 90'.14 133.14
S8.0 0.60 13.0 14.3 633.6 9.91% 0.90 7.016 3.-452 1616.60 2406.60 1173.00 16.40 2O.S2 9'19.70 1.3.30S9.0 0.60 83.0 84.2 619.2 9.91% 0.90 7.086 3.-4~2 "16.60 2406.60 1717.40 100.10 17.73 944.10 143.30
60.0 O.D;l 13.0 14.1 604.1 10.24% 0.90 7.113 I 3.-432 1680.42 2.00 .• 2 1793.62 113.20 13.59 9S3.-41 840.21
61.0 0.62 13.0 14.0 590.4 10.24% 0.90 7.113 5.432 1610.42 2.00.42 1110.02 129.60 13.97 969.11 140.21
62.0 0.64 13.0 13.9 576.0 10.S8"4 0.89 7.139 SA12 1674.23 2394.23 1111.23 144.00 12.63 911.12 837.1263.0 0.66 13.0 14.1 691.2 10.91% 0.89 7.165 '.392 1661.04 2381.04 1696.8. 28.10 51.92 162.82 334.02

I 64.0 0.66 84.0 84.2 619.2 10.91% 0.89 7.165 5.392 1688.14 2401.14 1188.94 100.10 17.73 944.87 8«.07
65.0 0.61 1•. 0 13.9 '76.0 11.24~ 0.19 7.192 5.372 168/.81 2401.11 112'." 144.00 12.61 91 •. 94 140.9466.0 0.70 14.0 13.1 561.6 11.S"~ 0.81 7.219 5.352 1675.62 2395.62 113 •. 02 151.40 n." 9%.21 137.1167.0 0.70 14.0 13.7 '.7.2 II.S7% O.IS 7.219 '.3S2 1673.62 2395.62 1...... 2 112.10 10.70 1010.61 137.1161.0 0.70 14.0 13.' I SII .• 1l.57"~ 0.11 7.219 '.3'2 167'.62 239S.62 1177.22 201.60 9.31 1039 •• 1 137.11<ftA A_ ;";.0 i3." 504.0 ii.9u% 0." 7.246 '.332 1669.3~ 2389.3S 111'.35 216.00 1.73 10'0.61 134.61
V7.U ".I~
70.0 0.72 14.0 .... 1 604.1 tI.ga-" O.SI 7.246 '.332 1669.3' 2319.3S 171U5 IIS.20 IU9 949." 134.6171.0 0.74 .... 0 13.9 576.0 12.23% 0.18 7.273 '.312 1663.09 2313.09 1107.09 1«.00 12.55 97'." 131."GOLDER ASSOCIA TF.S 1Ne.

MT,· ••_~. Nf,W.n:R..~

\
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S psi

..-. ) ) LAXIAL POlUl dO AItEA HEI<lKT DEVIATOR EmcnVE EmcTlVE EFFI'RNTIME D£fUC"T'IOW LOAD PllJlSSUIl.E. U (pot) IITRAIN COIlIl COIlIl STRESS SlOMA 1 SlOMA 1 SlOMA' STRI'ATJO ". QCmiIl) (OIl (h) "C") ,~) to', 11-£\ ,"",n (in) C!lOO (.. 0 c,.1) (POl) (SI'ISJ'l (.. 0 C.. I)12.0 0.76 ".0 13.1 561.6 12.'6% 0.17 1.301 5.292 16'6.83 2376.'3 1115.23 UI.40 Il.oU; 916.12 121.4213.0 0.16 13.0 13.6 H2.1 12.'6% 0.17 7.311l '.292 1631.11 2357.\1 112~.31 117.20 9." 100'.7' 818."7~.0 0.71 14.0 13.' "I.~ 12.89'~ 0.17 7.321 un 16'0.57 2310.'7 1152.17 201.60 9.19 1026.11 82'.2173.0 0.71 ".0 Il.' '11.~ 12.19"~ 0.17 7.328 '.272 16'0.57 2370.51 11'2.17 201.60 9.19 1026." 82',2176.0 lI.1I 84.0 1304 '04.0 12.89"~ 0.'7 1.328 '.272 16'0." 2370.57 1866.57 216.00 1.64 10~1.21 125.2877.0 0.10 ".0 13.3 419.6 1J.22"~ 0.87 7.3'6 5.252 1644.31 2364.31 1114.71 230.40 1.14 10'2." 122."11.0 0.82 ".0 14.0 590.4 13."*..io 0.'6 1.384 5.232 1631.0' 2"'.05 1761.6' 129.60 13.64 948.62 119.0279.0 0.12 13.0 13.1 561.6 lU'*..io 0.86 '.384 5.232 1613." 2338." 1776.9' 1".40 11.22 967.67 109.2780.0 0.... 13.0 '3.7 '41.2 I3.U*4 U6 7.413 5.212 1612.36 2332.36 I7U16 172.10 10.33 911.911 106.1181.0 0.86 13.0 83.6 H2.1 U.2I°..io 0.86 7.441 '.192 1606.17 2326.17 1793.37 117.20 9.'1 990.29 803.0982.0 0.16 13.0 13,5 '11.4 14.2164 0.86 7.4~1 '.192 1606.17 2326.17 1R01.77 201.60 1.97 100~.69 .03.0913.0 0.16 8"-0 IU "I.~ 14.21% 0.16 7.441 5.192 1625.52 2.145.52 1127.12 201.60 9.06 1014.36 112.7614.0 o.n 14.0 13.3 ~19.6 14.54% 0.15 7,470 '.112 1619.26 2339.26 11~9.66 230.40 8.03 1040.03 109.63".0 o.n I~.O 13.3 419.6 14.'4°" 0.8S 1.470 '.172 1619.26 2339.26 1849.66 230.40 8.03 1040.03 109.6386.0 0.90 U.O 14.0 590.~ 14.81*..io 0.8S 1.499 '.152 1613.00 2333.00 1742.60 129.60 13.45 936.10 106.'017.0 0.92 13.0 13.7 S47.2 15.20% 0." 7.528 5.132 "".61 2307.61 1760.41 172.80 10.19 966.61 793.11".0 0.92 83.0 83.6 '32.8 1'-20"4 0.85 7.528 5.132 1517.61 2301.61 1774.11 117.20 9.48 981.01 793.81DEVIATORIC S11l.Ess EFFECTIVE PRlNCIl'AL STRESS RATIO
ATFAILURE:J 16OJ.OO I AT FAlLURE:1 lU7 I

GOLDER A890ClATES INC.
lIfT.I..AUREI. NEW.JERSEY
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) CONSOLIDATED UNDRAINED Y" V. PORE PRESSURE MEASUREMENT
At ,b 4767 )....-

PSE&GIRI·IRA/NJ SAMPLEN:I BJ 6',3' I DATE 9/16196
9.5U306 TECH 1MPIRMW

REVIEW RMW
SAMPLE DATA
heil!rt(in) 6.059 ooodining pmIlJU~ (psi) 10 MOISTURE CONTENT
dianwAer (in) 2.845 lmChine Ilpeed (inlmin) 0.01 late 1/ GHIJ DESCRlmON; Verydarkbrown
area (in"2) 6.357 lIIrain rale (%'min) 0.17 WIsoilAtan,moist 1116.00 SILT, little Mnd.heiBht/diametcr ratio 2.13 final "B" value 0.95 wt soil&tare.dry 741.18 trace .... ve1 ()AlII
volume (in"3) 38.52 150 (min) 23.4 WItare 158.61
% moisture,initial 67.77% volume,solids 14.01 WImoisture 374.12
weight (g) 919.63 volume, voids 24.51 WIdry soil 583.21
specific 1lJ2v1ty 2.60 void ratio 1.750 % moisture,final 64.U%

moist densily (pcf) 9U5 o~ saturation,inilill 95.31%
dry density (pcf) '7.13 % Slllunllion,fina' 93.15%

AXIAL PORE 4U AREA HEIGHT DEVIATOR EmcnVE EmCTIVE Efl'PRN
TIME DEFtECTION LOAD PIlESSURE.U (PI) STAArtI CORR CORR STRESS SIGMA I SIGMA I SIGMA , 8nRATIO po Q
(min) (in) (1lIol (r-;) (......Jotiwl) (.., fl-.£) (in"t) (Ol) ("'~ (pol) (pOl) (oof) (Sl'lSn (pOl) (pOfj
0.0 0.00 0.0 89.5 0.0 0.00% 1.00 6.357 6.059 0.00 1440.00 1440.00 1440.00 1.00 1«0.00 0.000.5 0.00 15.0 92.3 40.:1.2 0.00"10 1.00 6.357 6.059 339.78 1779.78 1J76.58 1036.80 1.3J 1206.69 169.891.0 0.00 21.0 92.5 432.0 O.OOO~ 1.00 6.351 6.059 47'-69 191'-69 1483.69 1008.00 1.47 1243.85 237.115l.S 0.00 27.0 92.8 475.2 0.00% 1.00 6.351 6.059 611.61 2051.61 1576.41 %4.110 1.63 1210.60 305.1102.0 0.02 30.0 93.2 532.8 0.33% 1.00 6.378 6.039 677.32 2117.32 1584.52 907.20 1.75 124'-86 338.662.5 0.02 34.0 93.3 547.2 0.33% 1.00 6.378 6.039 767.63 2207.63 1660.43 892.80 1.86 1276.61 383.813.0 0.02 37.0 9).2 5)2.1 0.33% 1.00 6.378 6.039 IH.36 2275.36 1742.56 907.20 1.92 1324.88 417.683.5 0.02 )9.0 93.1 518.4 0.33·" 1.00 6.378 6.039 810.51 2320.51 1802.11 921.60 1.96 1361.86 440.264.0 0.04 41.0 93.3 541.2 0.66% 0.99 6.399 6.019 922.60 2362.60 11115.40 892.80 2.03 1354.10 461.304.5 0.04 43.0 93.3 547.2 0.66% 0.99 6.399 6.019 967.61 2407.61 1860."1 892.80 2.08 1376.60 483.805.0 0.06 46.0 93.2 532.8 O.99"At 0.99 6.421 '.999 1031.61 2471.68 1938.88 907.20 2_1" 1423.04 '15.845.' 0.06 47.0 93.3 547.2 0.9?"At 0.99 6.421 S.999 1054.10 2494.10 19"6.90 89%.80 2.18 1419.8' 521,056.0 0_06 48.0 93.8 619.2 0.99% 0.99 6.421 '.999 1016.H 2jJ6.H 11197.33 820.80 2.31 13'9.07 '38.216.5 0.06 '1.0 95.3 835.2 0.99% 0.99 6.421 5.999 11"3.82 2513.82 1748.62 604.80 2.89 1176.71 511.917_0 0.06 52.0 95.3 835.2 0.99% 0.99 6.421 5.999 1166.24 2606.24 1771.04 604.80 2.93 11117.92 583.12
7.' 0.08 53.0 95.2 820.8 1.32% 0.99 6.442 5.979 1184.71 2624.11 1803.91 619.20 2.91 121U5 592.358.0 0.011 ""0 95.J 135.2 1.32% 0.99 6.442 S.979 1229."1 2669.41 1834.21 6OUO 3.0) 1219.51 61-4.71
8.' 0.01 56.0 95.3 13S.2 1.32% 0.99 6.442 5.979 I2SI.17 2691.17 1856." 604.80 3.07 12J0.61 625.889.0 0.01 S7.0 9S.3 1)5.2 1.32% 0.99 6.4"2 5.979 1214.12 2714.12 1878.92 604.80 3.11 1241.116 637.069.S 0.08 51.0 95.1 806." 1.32% 0.99 6."42 5.919 1296."7 2136.47 1930.01 633.60 3.OS 1281.84 6of1.2410.0 0.10 60.0 9U 763.2 1.65% 0.98 6.4M '.959 1336.69 2776.69 2013.49 676.80 2.911 134'. 5 668.3511.0 0.12 62.0 94.6 73".4 1.98% 0.98 6.485 5.939 1376.61 2816.61 2082.21 105.60 2.95 1393.91 688.3112.0 0.12 6of.0 94.6 73".4 1.98"4 0.911 6.485 .s.939 1421.02 2861.02 2126.62 705.60 3.01 /416.11 710.5113.0 0.12 66.0 94.4 705.6 1.98·" 0.98 6.485 '.939 1..65.4) 2905.43 2199.83 734.40 3.00 1467.11 32.1114.0 0.14 68.0 96.2 %4.8 2.31% 0.98 6.501 5.919 1504.75 29"4.7S 1979.9' 475.20 4.17 1227.58 . rj2.38rs:o 0.14 69.0 96.1 9'0.4 2.31% 0.98 6.507 '.919 1526.88 2966.88 2016.48 "89.60 ".12 1253.04 63.4416.0 0.16 71.0 95.S 164.0 2.6of% 0.97 6.529 5.899 1565.83 3005.83 21 .. 1.83 "6.00 3.12 1358.91 82.9117.0 0.18 72.0 95.5 '64.0 2.97"'" 0.97 6.552 5.119 1582.50 3022.50 2158.50 "6.00 3.75 1367.2' L2S18.0 0." 75.0 9'.1 .06.4 2.97",. 0.97 6.552 5.'79 16of'." 3018.44 2282.04 633.60 3.60 1451.82 824.2219.0 0.20 15.0 9'-6 87'.4 3.30% 0.97 6.574 5.• 59 1642.B3 3012.n 2204.-43 561.60 3.93 1383.01 821.4120.0 0.20 76.0 96.1 10SJ.2 3.30% 0.97 6.574 S.159 1664.7) 3104.7I' 20n.53 JIlI.SO 5.21 1221.11 832.37

OOLD~I~SSOCIATrs lNC.
MY. I""" El_N£WJERDY

TIERRA-B-002359



) L
]

HEIGHT
caRR
(..)

..~........ ,
"IV~.fl

SlOt.4A I
(.1)

3142.71

810.19
2214.14 "89.60

S.33

1351.87 862.21

EFFECTIVE
SKlMA I

(.1)

2120031

EFFECTIVE
SlOMA]

1.1)

"17.60

EFFPRN
STllIlATlO

(SI'/SJ'I

$.08

,.
(1101)

1268.9$

966.03

3.63%9$0.4 0.96 6.597 $.139 3164.54

888.88

23.0 0.2" 80.0 96.0 936.0 3.96'-10 0.96 6.619 5.Rl9 17"0039 3180.3924,0 0.24 81.0 95.8 907.2 2244.39 4.45 137".193.96% 0.96 6.619 $.119 1762.14 3202.14

907.42
918.22

25.0 0.26 82.0 95.6 878." 4.29"~ 0.96 6.642 1777.76 3217.7626.0 0.28 83.0 96.$ 1008.0 4.62°-lo 0.9$ $.779 1793.24 3233.241123.2 6.~S
6.66$
6.6!!R
6.6811

.a- ft ..

10 0"'"

1836.45
3254.84
3216.454.62% 1

".95% 1
4.95·~ I

!SS1.62 329i.62
1851.62
1866.65

3291.62
3306.65
332U2

948.13

6.711

1166.4 I 0.94 I 6.73$ IGGt ...
lol'o.r.I, -, f

2294.9" ".31 1413.87
"'50.48
1328.62 896.62
1224.22
1278.22
1386.61
1386.61
1408.52
1"73.56

91$.81
92$.81
933.32
940.76

2339.36 561.60 4.17

0.94 11.735 1902.91
1123.2

22U.24 "32.00 5.15

1225.05 951."5

2131.6..
2196.45

316.80
360.00

6.73
6.10

3336.255.94% 0.94 6.759 5.699 1896.2535.0 0.36 90.0 96.6

23i2.42
2312.42
23"1.85

I 1414.32

46U.1I0
~.IO
"".20
532.80

.5.02
5.02
4.93
4.53

1264.931022.4 0.94 6.759 5.699 1917.$6 3351.56

973.21
980.31

36.0 0.38 91.0 96.5 1008.0

2ii6.5i 7.96

1376.38 958.786.27% 0.94 6.782 1932.06 3372.0637.0 0.38 91.0 96.4 993.6 6.27·-lo 6.782 1932.06
I I946,4 ! I 33R6.4!

3372.06
950." I 6.806 I

1994.17 3434.17
2014.73 3454.73

1065.6
1166."

6.60%
6.93%

0.93
0.93

6.806
6.831

5.659
5.639

1946.41 3386.41
1960.61 3400.61

2213.05 316.80 6.99

1398.03
I 1412.43 I 966.03 I

i<i62.lii

2335.16 417.60
2364.06 432.00 H7

973,21
1347.61
1253.911137.6 7.26% 0.93 6.855 5.619 1974.67 3414.67

7.26% 0,93 6.855 5.619 1974.67 3414.61
7.59"-101022.4 0.92 6.819 1961.64 3407.64
7.59""
7.59""
7.92~
8.25%
il.15%

1008.0
964.8

:i;~:~j
0.92
0.92

J ~::tJI-~~;'-·~~~-l~~~-1-4~~-1-~;";:';:';-J-;';;::::;;-
0.92

6.879
6.879
6.904 I
6.929

5.599
5.599
5.579
5.559

1967.64 3401.64
1988.57 3428.57
1981.41 3421.47
1995." 3435.15

302.40

1995.• ' 3435.15

2001.42 3441.42
I 2001.42 .. 3"41."2

1051.2 I ItS"" 0.91 6.954 II 5.539 1987.97 3427.97
1051.2 I 8.91% 0.91 6.979

2320.81
2234.21

6.20
8.1

2311.81' 403.20
2385.24 417.60
2399.64
2463.77
2191.47 J
2254.35

432.00

;i~:~I
259,20

2283.15 1 288.00
2376.71 I 388.80

5.519 19&0.793420.19
6.979
6.979

5.S19
5.519993.6

1.004
7.004
7.030 5.479 ]' 2001.40 3447.40JI0S.8 2000.07 3"40.010.90 7.056

1065.6 0.90 1.056 2000.07 3440.071051.2 9.90% 0.90 7.056 $.459 2000.07 3440.071281.6 10.23·" 0.90 7.082 5.439 2013.08 3453.081224.0 10.23% 0.90 7.082 '-439 2013.08 3453.0&1195.2 10.$6% 0.89 7.101 HI9 2005.68 344$.681\66.4 IQ.89"" 0.89 1.13.. 5.399 1998.28 3438.28
230.88
23SO.87

22"2.67 2$9.20

0.89
0.89

5.399
5.379

i.i3"
1.16111.22"--'

388.80 1
2<104.62 t
2447.82 t 4Oi20 I

446.40
187.20 I
230.40

2181.37 I
22"5.13 I
22~.6O I m.20 I
2331.27 331.20

1180.8 1983...7 3423.47

308.55
3421.08

69.0 0.72 100.0 91.6 16.40 1121.61 991.01
70.0 0.74-'00:0 91.1 10.16 119U8 99.c.28
71.0 0.76 100.0 91,$ 7.88 1271.$4 990.~4COLDER )~SSOClATES INC.

MT. LAURin NII'W .JERSEy

I ,. cc~
I •• J"",

ft DDv.oe ;,iili
0.88 7.181 5.3$9

1137.6 11.55% 0.88 7.187 1913.47 )"23.471324.8 IUN 0.88 7.214 5.339 1996.03 3436.031310.4 IU"" ORR ."", ....
I 77CJ.u.J- )06.031238.4

1152.0
UI9
5.299

1988.55
1981.08

D3 (6'-8')
PAGE2of3
10 psi

2374...7 374.40
2381.87 381.80
2171.48 158.40
2229.08 216.00
2250.48 24-4.80
2271.81 273.60

3.3.60
360.00

2221.2 24"'0

2285.87 302.40
2111.23 11$.20
2i25.6J
2190.15
2269.08

201.60
28l.00

TIERRA-B-002360
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) ) )

AXW. POtU! rIU AJl.EA HEIOIfT DEVIATOR EmcTlVE EFl'EcTlVS EWPRH
TlME D£J:UC'nON LOAD P'IlIllI!IUIU!.U (pol) STRAIN CORR CORR !TRESS SlOMA I llIOW. I SlOW.' n'R RATIO po q
(mill) (10) (Ibo) coon (-......) f .., floel (il"2) (10) coon C.. I) CIIIfl r!lOll (B1'1SJ') illlfl rDOt)72.0 0.75 100.0 97.4 1137.6 IB4% 0.81 7.269 U99 1981.08 3421.08 1283.48 302.40 7." 1292.94 990.5473.0 0.18 100.0 97.6 1166.4 .12.17% 0.81 7.2% 5.219 1973.60 341J.60 2247.20 273.60 8.21 1260.<40 986.8074.0 0.78 100.0 97.5 1152.0 12.87"-' 0.87 1.2% 5.179 1973.60 341].60 2261.60 281.00 7.85 1274.80 986.8075.0 0.78 100.0 96.9 1065.6 12.17"-' 0.17 7.296 '.279 1973.60 341J.60 2348.00 374.40 6.21 1361.20 986.1076.0 0.10 100.0 98.4 1281.6 13.20% 0.87 7.324 5.2~9 1966.12 3406.12 2114.52 1'1.40 13.41 1141.46 983.0677.0 0.82 100.0 97.7 1I80.8 13.53% 0.86 7.3'2 5.239 19'U4 3391.64 1217.'4 259.20 8.'6 12311.52 979.3278.0 0.82 100.0 97.' 11'2.0 IJ.H% 0.86 1.352 5.239 19'8.64 3391.64 2246.64 218.00 7.80 1261.32 979.3279.0 0.84 100.0 91.3 1123.2 13.16% 0.86 7.380 '.219 19RI7 3391.17 2267.97 316.10 7.16 1292.38 91'.'180.0 0.116 100.0 91.2 1108.2 14.19% 0.86 7.409 5.199 1943.69 :1.'83.69 2274.89 331.20 6.87 1303.04 971.8481.0 0.86 100.0 96.8 10"'2 14.1?"'" 0.86 7.409 5.199 1943.69 3383.69 2332.49 3118.80 6.00 1360.64 971.8482.0 0.86 100.0 98.7 1324.8 14.19% 0.86 7.409 5.199 1943.69 ]383.69 2058.89 11~.20 17.87 1087.04 97U1483.0 0.88 100.0 98.4 1281.6 14.52% 0.85 7.4]7 5.179 1936.21 3376.21 2094.61 1'8.40 n.n 1126.51 968.1184.0 0.88 100.0 97.6 1166.4 14.'2·~ 0.85 7.437 5.179 1936.21 3376.21 2209.81 273.60 8.08 1241.71 96IUI85.0 0.90 100.0 97.3 1123.2 14.85% 0.85 7.466 5.159 1928.74 33611.74 224~.54 316.80 7.09 1281.17 964.3786.0 0.92 100.0 97.2 1101.8 15.18% 0.85 7.495 5.1]9 1921.26 3361.26 22'2.46 331.20 6.10 1291.83 . 960.6387.0 0.92 100.0 91.4 1137.6 15.18% 0.85 7.49~ '.1]9 1921.26 3361.26 2223.66 301.410 7.35 1263.03 960.6388.0 0.94 100.0 98.0 1224.0 15.51% 0.84 7.524 5.119 1913.78 3353.78 2129.78 216.00 9.86 1172.89 956.89

DEVIATORIC STRESS EFFECTIVE PRlNCIPALSTRfllS K TIO
AT FAILURE:I 1925.49 I ATFAlLUR£~ '-96 I

~

GOLDER ASSOCIA US INC.
MT. LAITREI. NEW .JJI:R~onr.Y

BJ (6'-8')
PACEJorJ
10 p,1

TIERRA-B-002361



) CONSOLIDATED UNDRAINED W'
AS )'f PORE PRESSURE MEASUREMENT

b4767

PSE&GIRI·IRAINJ SAMPLE 11:1 lD ,.... I DATE 9/16196
~U306 TECH JMPIRMW

REVIEW RMW
SAMPLE DATA
height (in) 6.093 oonfinillg prelISUf1l (psi) 20 MOISTURE CONTENT
diameter (in) 2.812 machine speed (inlmin) 0.01 landf OHIO DESCRIPTION: Very dm. brown
area (in"2) 6.210 mill nle (%lmin) 0.16 wi soiJ&ure.moist 10n.1I9 Sit T. little WId,
heightldiamettr ntio 2.17 final "8" value 0.% wi llOil&we.dry 744.32 !nee III'1Ivcl fMH)
volume (iII"3) 37.14 l'O(min) no wi lare 151.47
'% moisture,initial 67.77% volume.lOlids 14.79 wi moisture 333.n
weight(S) 911'.39 volume. voids 23.0' wi dry soil '91.8'tpClCiflC gravity 2.60 Voidnlio 1."8 % moisture.final 56.36%

moist den&ily (p<:f) 99.16 % uturalion.inilial 94.04%
dry density (]Id) '9.11 % uturatiOll,final 88.J2%

AXIAL PORE dIJ AREA HEIGHT DEVIATOR. EFFECTIVE EmCTlVE EFFPRN
TIME DEFLEC'TlCtt LOAD PkEDJlt£,U (PI) STRAIN CORR CORR STIlESS SlaMA I SIGMA 1 SIGMA] STRRATIO P q
(rnin) (ill) Cbl (pol) (_I ,.., (Joe) (iII"1) (ill) (poll (pol) (.. I) (pol) (S1'll1J) ,.. I) (.. I)
0.0 0.00 0.0 ~1.0 0.0 0.00"/0 1.00 6.210 6.093 0.00 21180.00 21180.00 2880.00 1.00 28110.00 0.00
0.' 0.00 24.0 ~1.0 0.0 0.00"/0 1.00 6.210 6.093 "6.411 3436.411 3436.411 2£110.00 1.19 3UII.24 278.241.0 0.00 36.0 ~1.0 0.0 0.00"/0 1.00 6.210 6.093 834.73 3714.73 3714.73 2880.00 1.29 3297.36 "17.36U 0.00 46.0 .. 1.0 0.0 0.00% 1.00 6.210 6.093 1066.60 3946.60 3946.60 2880.00 1.)7 3413.30 '33.302.0 0.00 S3.0 ~I.O 0.0 0.00"/0 1.00 6.210 6.093 1228.90 4108.90 4108.90 2880.00 1... 3 3494.4' 614.4'2-' 0.02 '8.0 41.0 0.0 0.33% 1.00 6.231 6.073 1340.42 4220.42 "220.42 2810.00 1.47 3"0.21 670.213.0 0.02 63.0 -40.9 ·1".4 0.33% 1.00 6.231 6.073 '''''.98 433'.98 43'0.38 21194.40 UO 3622.39 727.99
3.' 0.02 67.0 -40.9 -1".4 0.33% 1.00 6.231 6.073 1'48."2 4428.42 4442.82 2894.40 1.'3 3668.61 774.214.0 0.02 70.0 40.8 -28.8 0.33% 1.00 6.231 6.073 1617." 4497." 4l26." 2908.80 1.'6 3717.68 1108.884.5 0.D2 72.0 -40.11 -28.8 0.33% 1.00 6.231 6.073 1663.97 4543.97 "572.77 2908.80 1.57 37-40.79 It:H,99
'.0 0.0" 7'-0 -40.8 -28.8 0,66% 0.99 6.251 6.053 1727.60 4607.60 -4636.40 2908.80 1.'9 3772.60 863.80
5.5 0.04 n.0 40.7 -43,2 0.66% 0.99 6.2'1 6.0'3 1773,67 4653.67 46%.87 2913.20 1.61 3810.03 8116.83
6.0 0.06 80.0 "0.7 -43.2 0.98% 0.99 6.272 6.033 1836,68 4716.68 47'9.88 2923.20 1.63 3841.'4 918.346.5 0.06 112.0 40.1 -43.2 0.911% 0.99 6.212 6.033 1882.60 4762.60 480'.30 2923.20 1.64 3864.jQ 941.301,0 0.06 8'.0 "0.7 -43.2 0.91"~ 0.99 6.272 6.033 19'1.48 4831.48 .. 17·4.611 2923.20 1.67 3898.94 9".74
7.' 0.06 117.0 40.6 ·51.6 0.91",4 0.99 6.272 6.033 1997.39 "877.39 "934.99 2937.60 1.611 3936.30 998.708.0 0.06 88.0 -40,6 ·51.6 0.91",4 0.99 6.272 6.033 2020.H 4900.3' 4957.95 2937.60 1.69 3947.78 1010.18
8.' 0.08 90.0 -40.6 ·51.6 1.31% 0.99 6.293 6.013 20'9.42 4939,42 4997.02 2937.60 1.70 3% .31 1029.719.0 0.08 92.0 40.6 ·57.6 1.31% 0.99 6.293 6.013 110'.18 49115,111 jQ42.78 1937.60 1.72 3990.19 IOn.~99.5 0.08 93.0 40.7 -43,2 1.31% 0.99 6.293 6.013 2128.07 '0011.07 SUR27 2923.20 1.73 3987.23 1064.0310.0 0,08 9S.0 -40.7 -43.2 1.31% 0.99 6.293 6.013 2173.l13 5053.83 '097.03 2923.20 1.74 4010.12 10116.9111.0 0.10 97.0 -40.7 -43.2 1.64% 0.98 6.314 5.993 2212.21 5092.21 5135.41 2923.20 \.76 4029.31 1106.1112,0 0.12 100.0 40.9 -14.4 1.9,./0 0.98 6.335 S.973 2273.02 5m.o2 SI67.42 2894.40 1.79 4030.91 106,51

13.0 0.12 102.0 40.11 -28.8 1.97% 0.911 6.33S '.973 2318.48 '1911.48 5227.211 29011.80 1.80 406l1.O4 1159.204H.O 0.14 10".0 40.11 -211.8 2.30"~ 0.98 6,3'6 S.9S3 23S6.03 '236.03 5264.83 2908.8G 1.81 4086.81 11711.01IS.O 0.14 106.0 40.9 ·14.4 2.30"~ 0.98 6.356 5.9S3 2401.33 52111.33 '29'.73 2894.40 1.83 4095.07 1200.6116.0 0.14 108.0 40.9 -14." 2.30"~ 0.911 6.356 '.9S3 2-446.64 ~326.6" 5341.04 2894.40 ... 5 4117.72 1223.3211.0 0.16 110.0 40.9 -14.4 2.63% 0.97 6.378 5.933 24113.'8 5363.'8 '377,98 2894.40 1.86 "136.19 12"1.79111.0 0.18 112.0 40,8 -28.l1 2.9S% 0.97 6.399 5.913 2'l0.21 '400.21 S..29.01 2908.110 U7 4168.90 1260.1019.0 0.18 11".0 40.7 -43.2 2.95°~ 0.97 6.399 5.913 2'65.21 '44'-21 5488.41 2923.20 UII 4205.81 1281.6120.0 0.20 115.0 40.6 -57.6 3.21"/0 0.97 6.421 5.893 2578.96 5458,96 5516." 2937.60 U8 4227.08 1289.48GOLDER ASSOCIATES INC.
MY. LAUREr-. NIl'W JERSEY

TIERRA-B-002362



Lr---
AXIAL PORE cIU AREA HEIGHT DEVIATOR EFFErnVE EFFECTIVE EFFPRNTIME DEFtECTION LOAD l'tU!DJRE,u (pO STRAIN CORR CORJl ST'llEltll SIGMA I SlOMA I SIGMA] STRRATlO I" q(oM) (OI) (h) lllli) l-l' f,.) (14) (1n"1) C"') (JIIO (POl) (pIO (pol) ('I'1!l1 <PoO <PoO21.0 0.22 117.0 40.6 ·j7.6 3.61% 0.96 6.443 H73 2614.91 j494.91 jj52.jl 2937.60 1.119 424.'-05 1307.4'22.0 0.22 118.0 40.' -72.0 3.61% 0.96 6.443 .5.873 2637.26 5517.26 "89.26 2952.00 1.89 4270,6" 1318.6323.0 0.21 120.0 40.4 -86.4 3.61% 0.96 6.443 .5.873 2681.96 '561.96 5648.36 2966.40 1.90 4307.38 1340.9824.0 0.24 121.0 40.4 -86.4 3.94·~ 0.96 6.46j .5.853 2695.10 "".10 5661.$0 2966.40 1.91 4313.9j 1347."25.0 0.24 122.0 40.4 -1l6.4 3.94°.4 0.96 6.465 5.853 2717.37 "97.37 5683.77 2966.40 1.92 4325.09 13511.6926.0 0.26 123.0 40.5 ·12.0 4.21% 0.96 6.487 5.8H 2730.28 5610.28 5682.28 2952.00 1.92 4317.14 136'.1421.0 0.26 124.0 40.6 -57.6 4.27% 0.96 6.487 '.833 2152.411 5632.48 5690.08 2931.60 1.94 4313.84 1316.2428.0 0.211 125.0 40.6 ·51.6 4.60% 0.95 6.510 5.813 2765.17 5645.17 5102.n 2937.60 1.94 4320.18 1382.5829.0 0.28 126.0 40.6 -57.6 4.60% 0.95 6.510 5.813 2781.29 5667.29 5124.89 2937.60 1.95 4331.24 1393.6430.0 0.30 127.0 40.7 -43.2 4.92% 0.95 6.532 '.793 2799.14 '619.14 5122.94 2923.20 1.96 4323.07 1399.8731.0 0.30 129.0 40.8 ·28.8 4.92% 0.95 6.532 5.793 21143.83 '723.113 '752.63 2901.80 1.98 4330.72 1421.9232.0 0.32 no.o 40.7 -43.2 5.2'·" 0.95 6."5 '.773 2855.98 5735.98 5719.18 2923.20 1.98 4351.19 1427.9933.0 0.34 131.0 40.6 ·57.6 '.58°" 0.94 6.577 5.753 2867.98 5747.98 5805.5s 2931.60 1.98 4371.$9 1433.9934.0 0.34 132.0 40.4 -86.4 5.58"" 0.94 6.511 5.753 21189.88 5769.118 58'6.28 2966.40 1.97 4411.34 1444.9435.0 0.36 133.0 40.3 -100.8 5.91·" 0.94 6.600 5.133 2901.6' 5781.65 5882.45 2980.80 1.97 4431.62 14'0.8236.0 0.38 133.0 40.3 ·100.8 6.24% 0.94 6.623 5.113 2119U2 577\.52 5872.32 29l!O.80 1.97 4-426.56 14-45.7637.0 0.38 134.0 40.1 .129.6 6.24% 0.94 6.623 '.713 2913.26 5793.26 5922.86 3009.60 1.97 4466.23 1456.63311.0 0.38 135.0 40.1 ·129.6 6.24% 0.94 6.623 5.713 293'.00 5111.S.00 5944.60 3009.60 1.98 4417.10 1467.5039.0 0.40 136.0 40.1 -129.6 6.'6% 0.93 6.647 '.693 2946.39 '826.39 '9".99 3009.60 1.98 4482.80 1473.2040.0 0.40 137.0 40.1 -129.6 6.56% 0.93 6.647 '.693 2968.06 5848.06 59n.66 3'>09.60 1.99 4-493.63 1484.0341.0 0.42 138.0 40.2 ·11'.2 6.89'% 0.93 6.670 5.673 2979.22 '859.22 '974.0 2995.20 1.99 44R4.111 1489.6142.0 0.44 138.0 40.2 ·115.2 7.22% 0.93 6.694 5.653 2968.72 5848,12 5963.92 2995.20 1.99 4479.56 1484.3643.0 0.44 139.0 40.3 ·100.8 7.22% 0.93 6.694 5.653 2990.23 5870.23 5971.03 2980.110 2.00 44 5.91 1495.1144.0 0.4-4 140.0 40.3 -IOO.ll 7.22% 0.93 6.694 '.653 30!1.74 '89!.74 5992.54 2910.80 2.01 4416.61 I~O'.31"'.0 0.46 141.0 :4ll.3 ·100.8 7.55% 0.92 6.718 5.633 3022.52 5902"2 6003.32 2980.80 2.01 4492.06 151 1.2646.0 0.46 141.0 40.3 ·100.8 7.55% 0.92 6.718 5.633 3022.52 5902.52 6003.32 2980.80 : 2.01 4492.06 UI1.2647.0 0.48 142.0 40.3 -100.8 7.88"A. 0.92 6.742 5.613 3033.15 5913.15 6013.95 2980.80 2.02 4-497.38 1516.5848.0 0.50 142.0 40.3 .100.8 8.21·" 092 6.766 5.593 3022.34 5902.34 6003.14 2980.80 2.01 4491.97 1'11.1749.0 0.50 143.0 40.3 .100.8 8.21% 0.92 6.766 5.593 3043.63 5923.63 6024.43 2980.80 2.02 4502.61 U21.81'0.0 0.52 144.0 40.1 -129.6 8.53% 0.91 6.790 5.573 30'3.95 5933.95 6063." 3009.60 2.01 4536.58 1526.91151.0 0.52 144.0 40.1 -129.6 8.'3°" 0.91 6.790 5.573 3053,95 5933.95 6063.55 3009.60 2.01 4536.58 1526.9852.0 0.54 145.0 40.1 -129.6 8.86% 0.91 6.814 5.553 3064.12 5944.12 6073.72 3009.60 2.02 4541.66 1532.0653.0 0.'4 146.0 40.1 -129.6 8.86% 0.91 6.814 5."3 3085.26 5965.26 6094.86 3009.60 2.03 4552.23 1.542.6354.0 0.54 147.0 40.2 -115.2 8.86% 0.91 6.814 5.553 3106.39 5986.39 6101.59 2995.20 2.04 4548.39 1553.1955.0 0.56 147.0 40.1 -129.6 9.19% 0.91 6.8J9 5.533 3095.20 5975.20 6104.80 3009.60 2.03 4557.20 1547.6056.0 0.'8 147.0 40.1 -129.6 9.52% 0.90 6.864 5,513 3084.01 5964.01 6093.61 3009.60 2.02 04"1.61 1542.0157.0 0.51 148.0 40.0 -144.0 9.52°" 0.90 6.864 5.513 3104.99 5984.99 6128.99 3024.00 2.03 4576 ..50 1552.5058.0 0.60 149.0 40.0 -144.0 9.85% 0.90 6.889 5.493 3114.63 5994.63 61311.63 3024.00 2.03 4581.32 1557.3259.0 0.60 149.0 40.1 -129.6 9.85% 0.90 6.889 5.493 3114.63 5994.63 6124.23 3009.60 2.03 4566.92 1557.3260.0 0.60 150.0 40.0 ·14-4.0 9.85% ! 0.90 6.889 5.493 3135.53 6015.53 6159.53 3024.00 2.04 4591.17 1567.7761.0 0.62 151.0 40.0 .144.0 10.18% 0.90 6.914 5.47) 3144.95 6024.95 6168.95 3024.00 2.04 4596.47 1572.4762.0 0.62 152.0 39.9 ·158.4 10.18".4 0.90 6.914 5.473 3165.77 6045.77 6204.17 3038.40 2.04 4621.29 1582.8963.0 0.64 152.0 39.9 ·158.4 10.50"4 0.89 6.939 5.453 3154.20 6034.20 6192.60 3038.40 2.04 4615.50 1577.1064.0 0.66 153.0 39.9 ·158.4 10.83% 0.89 6.965 5.433 3163.31 6043.31 6201.71 3038.40 2.04 4620.06 1.581.6665.0 0.66 153.0 39.9 ·158.4 10.83% 0.89 6.965 5.433 3163.31 6043.31 6201.71 3038.40 2.04 4620.06 1581.6666.0 0.66 154.0 39.8 ·112.8 10.83·4 0.89 6.965 5.433 3183.99 6063.99 6236.79 3052.80 2.04 4644.79 1591.9967.0 0.68 1.55.0 39.8 ·172.8 11.16% 0.89 6.991 5.413 3192.86 6072.86 6245.66 3052.80 2.0' 4649.23 1596.43I 68.0 .0.68 156.0 , 39.8 -172.8 11.16% 0.89 6.991 5.413 3213.46 6093.46 6266.26 3052.80 2.05 4659.~J 1606.7369.0 I ~:~iI 1'7.0 39.ft t"' .... ll.4ye,4 0.89 i.Oi' S.J9J HUll 6102.11 6274.91 3052.80 2.06 4663.86 1611.06

-'/111.0
70.0 157.0 39.9 ·158.4 11.82% 0.88 7.043 5.313 3210.16 6090.16 6248.56 3038.40 2.06 4643.48 1605.0871.0 0.72 158.0 39.8 -172.8 11.82% 0.1l8 7.043 5.373 3230.61 6110.61 62l!3.41 3052.80 2.06 4668.11 1615.31('.oLDER ASSOCIATES INC

MT. LAUREL NEW JERSEV

OJ (6'-8')
PAGE 20f3
20 psi

TIERRA-B-002363



)- AXIAL POlUi dtJ AlUlA HEIOHT DEVIATOR EmCTIVB BFFECTIVE EFFPRH
11ME Dm.!CMON LOAD PlU!SSURI!.t1 (;I/) ~IN C'OJUl COM STRESS SlOMA 1 SlOMA 1 SI<lMA) rt'R IlAllO ". q
(mill) (II) (1bo) fooll c-) (.., (I.", (W'1) (II) (../) (lItl) l...n (.. I) IS1'/3]') C.. O ClItO72.0 0,72 ISM 39.8 ·1 2.1 IL82% 0.81 7.043 5.3 3 32S1.06 6131.06 6101.86 1052.80 2.06 4678.33 625.517).0 0.74 160.0 39.7 -117.2 12.15% 0.18 7.069 S.3.53 3259.33 6139.13 6J:t6.H 3067.20 2.06 4696.16 629.6674.0 0.76 160.0 39.8 -172.8 12.47% 0.11 7.095 5.333 3247.1.5 6127.U 6299.9' 3052.80 2.06 4676.38 I623.S87'.0 0.76 160.0 39.8 -172.8 12.47"... 0.88 7.095 5.333 3247. IS 6127.1.5 6299.9' 3052.10 2.06 4676.31 1623.5176.0 0.7. 161.0 39.1 ·172.8 12.80% 0.87 7,122 .5.313 J:t".19 613'.19 6307.99 3052.80 2.07 4610.40 1627.6077.0 0.78 161.0 39.8 -172.8 12.loo... 0.87 7.122 5.313 32".19 6135.19 6307.99 3052.10 2.07 4610.40 1627.6078.0 0.80 161.0 39Jl .172.8 13.13·... 0.87 7.149 5.:293 3:242.94 6122.94 6295.74 30'2.80 2.06 4674.27 62U779.0 0.82 161.0 39.7 -187.2 13.46% 0.87 7.176 '.273 3230.61 6110.68 6297.88 3067.20 2.05 4682.54 161.5.3480.0 0.82 161.0 39.7 ·187.2 13.46% 0.17 7.176 5.273 3230.68 6110.68 6297.88 3061.20 2.05 4682.5. 161.5.3481.0 0.84 162.0 39.8 ·112.8 13.19"... 0.86 7.204 5.2'3 3238.42 6118.42 6291.22 3052.80 2.06 4672.01 1619.2182.0 0.84 162.0 39.8 ·172.8 1l.79% 0.86 7.204 5.253 3238.42 6118.42 6291.22 3052.80 2.06 4672.01 1619.2183.0 0.86 162.0 39.7 -\87.2 14.11% 0.86 7.231 '.233 3226.09 6106.09 6293.29 3067.20 2.0' 4680.25 1613.0'84.0 0.86 162.0 39.8 -172.8 14.11% 0.86 7.231 S.233 3226.09 6106.09 6278.89 3052.80 2.06 466'.8' 1613.0585.0 0.86 162.0 39.8 -172.8 14.11% 0.16 7.231 5.233 3226.09 6106.09 6278.89 3052.80 2.06 4665.85 1613.0586.0 0.88 163.0 39.8 -172.8 14.44% 0.16 7.2'9 5.213 3233.60 6113.60 6286,40 3052.10 2.06 4669.60 1616.8087.0 0.90 163.0 39.8 -172.8 14.77"Ao 0.85 7.287 5.193 322Lt9 6101.19 6273.99 3052.110 2.06 4663.40 1610.6088.0 0.90 163.0 39.8 -172.8 14.77"/. 0.85 7.287 '.193 3221.19 6101.19 6273.99 30'2.110 2.06 4663.40 1610.6089.0 0.92 163.0 39.7 -187.2 1S.loo... 0.8S 7.3 IS 5.173 3208.79 601111.79 6275.99 3067.20 2.05 4671.59 1604.3990.0 0.92 163.0 39.7 -187.2 ".10% 0.8S 7.3IS 5.173 3208.79 6088.79 6275.99 3067.20 2.05 4671.S9 1604.39

DEVIATORJC STRESS EFFECTIVE PRINCIPAL STRESS RAno
ATFAlWRE~1 3112.55 I ATFAlLUREi 2.IM I

GOLDER ASSOCIATES lNe
MT. LAUREL. NEW JERSEY

B3 (6'-8')
PAGE 3 of3
20 psi

TIERRA-B-002364



CONSOLIDA TED UNDRAINED WITH PORE PRESSURE MEASUREMENT
ASTM D 4767

STRESS RATIO va STRAIN

120·

100 .

sa 10·

~ 60·

I 40·tii

20·

01
0%

STRAIN STRAIN

CHANCE IN PORE PRESSURE va STRAIN

2000 ..--------------..,

c:-
!.

~
""
~
i5 0 ,.. ........... - ..... ;;--1
IIIl

.lJ....---__ --J

5% 10% 20%

DEVIATORle STRESS ". STRAIN

3!OO ..-------------......,

10"1. 15%

STRAIN

20%

20"1.

A
51'*1

o
10ptl

20
99.l6

SAMPLE __: B3 6'-1'

DESCRIPTION: Very daJ'l( brown

SILT, little saud,

trace gravel (MH)

PSE&GJRI-IRAINJ
953-6306

o
20,.,

56.36%
O.Ui.

- GOLDER ASSOCIA TES INC.

MT. LAUREL, NEW JERSEY

----~~~~~~~.~.. -

849880217

TIERRA-B-002365
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CONSOLIDATED UNDRAJN£D WITH PORE PRESSURE MEASUREMENT

ASTMD4'6'
7000 -...----------- ---,

SOOO

fia
4000VJ

VJ

~
VJ
~-< 3000r.;l=VJ

2000

6000

SAMPLEN:

DESCRIPTION:

1000
7S4

1000 2000

B3

PSE&GIRI-IRAINJ
95).6306

..
7000

20
99.16

..
3000 4000 5000 6000

NORMAL STRESS (pst)

6'-8'

0.16

-- GOLDER ASSOCIATES INC.
MT. LAUREL, NEW JERSEY

849880218

TIERRA-B-002366



PSE&GIRJ-IRAlNJ SAMPLE #I: B4 ,....
9!§3-6306

MOISTURE CONTENT (DeUvered Moitture) % PASSING #110SIEVE

tare: #I OH2 Total Wt (g) 472.54
wt soil&lare,moist (g) 1020.90 Wt Split #10 (g) 472.54
wt soil&tare,dry (g) 608.40 % passing ## 10 100.000/0
wt tare (g) 151.66
wt moisture (g) 412.50
wt~soil (g) 456.74
o/c Q/\ "l1-/.

SIEVE '" ret (g) ~. ret %p ... SIEVE

COIJ'se gravel 3.000 0.00010 100.00% 3.000 coarse gravel
1.500 0.000/0 100.00% 1.500
1.000 0.00% 100.00% 1.000

fme gravel 0.750 0.00010 100.00% 0.750 fine gravel
0.375 0.000/0 100.00% 0.375

ooarsesand "#4 0.000/0 100.00% #4 coarse sand
SAnd #10 000% .,,,. nn_L #10 ..

d
SAMPLE PREPARATION FOR HYDROMETER ANALYSIS ,
% Passing # I0 Sieve f 100.00 I Initial Moist Weight I 67.9 ISpecific Gravity (ASSUMED) 2.65 Calculated Qry Weight 66.73
....;-,_. . An .... tllsen (40m! NafP04)n ner lOOOm!H20' I 1?<;' I
MOISTURE CONTENT (Hv9rosc:onic: - #10)
tare # CH20 tare # RWI7
wt soil&tare.moist (g) 37.50 wt soi!&tare,dry (8) 217.01 LL: 112
wt soil&tare.dry (g) 37.22 wt soil&tare,wash (g) 155.15 PL: 69
wt tare (g) 21.29 wt tare (g) 150.28 PI: 43
wt moisture (g) 0.28 wt fmes lost (g) 61.86
wt dry soil (8) 15.93 wt dry soil (g) 66.73
% ""';stu1"e L7~ % fines loc:t 91.71\-;'; ..
PERCENT BElWEEN #110AND #1200SIEVE CALCULATION
SIEVE CUMULWT CUMULWT PERCENT

RETAINED RET.CORR. PASSING
#10 0.00 0.00 100.00% #10 medium sand
#20 2.01 2.01 96.99% #20
#40 3.26 3.26 95.11~. #40 fine sand
tI60 3.g? 3.87 94.20~. #60
#100 4.36 4.36 93.47~. #100
#200 dM 4 RO O?VleL #'00 fin .."

DATE TIME TIME,CUM READING TEMP HYDIWG PARTICLE % FlNER
(rnIn) R T H DIAMETER

9123/96 8:52 2.0 55.0 25.0 4.0 0.026 76.43%
8:54 4.0 51.0 25.0 4.0 0.019 70.44%
8:58 8.0 46.0 25.0 4.0 0.014 62.94%
9:05 15.0 31.0 25.0 4.0 0.012 40.46%
9:20 30.0 28.0 25.0 4.0 0.008 3~.97%
9:50 60.0 25.0 25.0 4.0 0.006 31.47%
10:50 120.0 20.5 24.0 5.0 0.004 13.23%
12:50 240.0 17.5 23.0 5.0 0.003 18.73%
16:50 480.0 15.0 24.0 4.5 .0.002 1~.74%

9n4196 R·'\O 14.40.0 l' " "0 4" n.OOl 11.00·/.
%CGRVL. 0.00%
%FGRVL: 0.00-;.

%CSAND: 0.00-" Wet Color: Very dark bl'OWD
%MSAND: 4.89% Description: Sll.T,
%FSAND: 2.31% little land fMH'\ DATE 9124/96

%FJNES: 92.81% TECH RDD
%TOTAL: 100.00-" REVIEW RMW

_.

-

-

PARTICLE-SIZE ANALYSIS OF SOILS
ASTM D 421, D 422, D 1140, D 2216, D 2217

GOLDER ASSOCIATES INC.
MY. LAUREL, NEW JERSEY 849880219

TIERRA-B-002367



--

0/.

PARTICLE-SIZE DISTRIBUTION ASTM D 421 AND D 422
US STANDARD SIEVE OPENING SIZES

J' I,~' ,71' .375"~ 110 .20 if«l He 'JOO ':ZOO

10 1
PARTICLE SIZE (mm)

100 rrrrTTTT:Itt'~~
70 W-t---++++
60

P
A SO
S

S 40 t+t+t++-+-+---+
I
N
G

1000 100 0.1 0.01

I I Coarse I Fine I Cor I Moo I Fine I
COBBLES I GRAVEL I SAND

Silt or Clay Size
FINES

SAMPLE#:

WET COLOR:
DESCRIPTION:

Vel')· dark brol\'D
SaT.
little sand (MID

PSE&GIRI-IRAINJ
95],6306

Me: !Hl31%
LL: 112
PL: 69
PI: 43
Gs: •

0.001

I
I

DAn: '114196
TECH ROD

REVIEW RMW

-

GOLDER ASSOCIA YES INC.
MT. LAUREL. NEW JERSEY

849880220

TIERRA-B-002368



CONSOLIDATED UNDRAINED WJ-·· ~ORE PRESSURE MEASUREMENT- ) AS1. 4767
-

PSE&GIRI-IRAINJ SAMPLE":/ B4 ,'.., I DATE 91161969SUJ06
TECH JMP/RMW

REVIEW RMWSAMPLE DATA
height (in) 6.031 eonfming ~ (psi) 10 MOISTURE CONTENTdilmCteY' (in) 2.837 lNdline "'-' (inlmin) 0.02 well OHI2 DESCRIPTION: Vcrydark!lroMl.... (in"2) 6.321 stnin nte (°Mnin) 0.33 \Nt soil&tan:,moist 970.38 SILT,heightldiunew r.rio 2.13 final "0" value 1.00 \Nt soil&tarc,dry 608.40 linre WId (MlI)volume (in"3) 38.12 ~O(min) S.7 \Ntl.lre m.66% moisturc,initial 90.31% volume,lOlidt 11.38 \Nt moisture 361.98weight (g) 869.24 volume, voick 26.74 Wl dry toil 4S6.74specifIC P'lvity 2.60 YOidntio 2.3S0 °4 tn<Jisfure.final 79.25%
moist density (pd) 16.82 % aaturation,initial 87.70%
dry density (pc{) .'.62 " utut-tion,fmal 82.60"4

AXIAL PORE «J AREA HEIGHT DEVIATOR EF1'ECT\VE EFl'EC1tVE EFFPRNT1IofE DEFLECI10N LOAD P1tESSUJlE,U (POl) STRAIN <X>RR <X>RR STRESS StOMA I SIGMA I SIGMA) Sl1l RAllO P' q(min) (m) (h) (pol) (-I (1':\ (J..£) (in"]) (in) (",I) (",I) loo/) (POl) (SI'I!)') loo/) I..l)0.0 0.00 0.0 31.6 0.0 0.00°" 1.00 6.321 6.031 0.00 1440.00 1440.00 1440.00 1.00 1440.00 0.000.' 0.00 14.0 33.1 216.0 0.00% 1.00 6.321 6.031 318.92 1758.92 1,.2.92 1224.00 1.26 1383.46 139.461.0 0.00 20.0 33.9 331.2 0.00-/0 1.00 6.321 6.031 4S5.60 1895.60 1564.40 1108.80 1.41 1336.60 227.80U 0.02 no 34.4 403.2 0.33% 1.00 6.342 6.011 567.61 2007.61 1604.41 1036.80 US 1320.61 283.812.0 0.02 29.0 35.0 489.6 0.33% 1.00 6.342 6.011 658.43 2098.43 1608.83 950.40 1.69 1279.61 329.212.S 0.04 32.0 35.3 '32.8 0.66% 0.99 6.364 5.991 724.13 2164.13 1631.33 907.20 1.80 1269.26 362.063.0 0.04 34.0 35.7 590.4 0.66% 0.99 6.364 5.991 769.38 2209.38 1618.98 849.60 1.91 1234.29 384.693.' 0.06 37.0 36.0 633.6 0.99% 0.99 6.38' 5.971 83-4.48 2274.48 1640.88 806.40 2.03 1223.64 417.244.0 0.06 39.0 36.2 662.4 0.99"/0 0.99 6.38' 5.971 879.58 2319.'8 1657.18 m.60 2.13 1217.39 439.794.' 0.08 41.0 36.' 70'-6 1.33°" 0.99 6.406 '.9SI 921.59 2361.59 1"'.99 734.40 2.25 1195.20 460.80'.0 0.08 42.0 36.7 734.4 1.33% 0.99 6.406 '.9" 944.07 2384.07 1649.67 70HO 2.34 1177.63 4n.03'.S 0.10 44.0 36.9 763.2 1.66°4 0.98 6.428 '.931 98'.70 242'.70 1662.'0 676.80 2.46 t169.6' 492.856.0 0.10 46.0 37,1 792.0 1.66% 0.98 6.428 S.93 I 1030.51 2470." 1678." 648.00 2J9 t163.25 515.2'6.5 0.12 47.0 37.2 1106.4 1.99% 0,98 6.450 HII 1049.36 2489.36 1682.96 633.60 2.66 IIS8.28 '24.687.0 0.12 49.0 37.4 83'.2 1.99% 0.98 6.4'0 5.911 1094.01 2534.01 1698.81 604.80 2.81 IlSl.8l 547.017.5 0.14 50.0 37.' 149.6 2.32% 0.98 6.472 5.891 11Il.'6 2"2.56 1702.96 590.40 2.88 1146.68 5S6.281.0 0.14 51.0 37.6 864.0 2.32% 0.98 6.472 '.891 1134.81 2574.81 1710.81 '76.00 2.97 t143.41 567.418.' 0.16 '2.0 37.6 864.0 2.6s04 0.97 6.494 H7I 1153.13 2S93.13 1729.13 576.00 3.00 11'2.57 576.579.0 0.16 53.0 37.6 864.0 2.6S% 0.97 6.494 '.871 1175.31 2615.31 1751.31 576.00 3.0. 1163.66 S87.669.5 o.a 3'-0 37.6 1164.0 2.98"4 0.97 6.516 '.IISI 12lS." 26"-'1 I79UI 576.00 3.11 I I83.7S 607.7510.0 0.18 S6.0 37.6 864.0 2.98% 0.97 6.516 5.851 1237.61 2677.61 1813.61 576.00 3.15 1194.80 618.8011.0 0.22 511.0 37 .• 892.8 3.65% 0.96 6.561 5.811 1273.04 2713.04 1820.24 547.20 3.33 1183.72 636.'212.0 0.22 60.0 38.0 921.6 3.65% 0.96 6.561 '.811 1316.94 27S6.94 IUD4 '111.40 3.'. 1176.87 6SII.4713.0 0.24 62.0 38.9 1051.2 3.98% 0.96 6,'83 '.791 1356.16 2796.16 1744.96 388.80 4.49 1066.88 678.0814.0 0.26 63.0 39.0 1065.6 4.31% 0;96 6.606 '.771 1373.27 2813.27 1747,67 374.40 4.67 1061.0. 686.6415.0 0.11 65.0 39.1 1080.0 4.64% 0.9' 6.629 5.751 1411.96 2851.96 1771.96 360.00 4.92 106'.98 705.9816.0 0.30 66.0 39.2 1094.4 4.97% 0.9' 6.6S2 S.731 1428.69 2868.69 1774.29 34'.60 '.13 10'9.9S 714.3S17.0 0.34 68.0 39.3 1108.8 5.64% 0.94 6.699 3.691 1461.71 2901.71 1792.91 331.20 5.41 1062.06 730.861t1.0 0.34 69.0 39.4 1123.2 5.64% 0.94 6.699 '.691 1483.21 2923.21 1800.01 316.80 5.68 10511.40 741.6019.0 0.36 70.0 39." 1123.2 5.9'" 0.94 6.723 '-671 1499.42 2939.42 1816.22 316.80 5.73 1066.'1 7.9.7120.0 0.40 71.0 39.5 1137.6 6.63% 0.93 6.770 S.631 1'10.11 2950.11 1812.'1 302.40 '.99 1057.45 7'S.05GOLDER ASSOCIATES INC.
IPdT. LAUREL NEW.JIl:RSEY

TIERRA-B-002369



- )
TIME
(....)

AXIAL
LOAD
Ih)

72.0 106'-6

ST1lA1N
r..,

) )

6.770

788.41

HEIGHT
COIIIl

(10)

DEVIATOR
lfTIlESS

(00/'1

EFfEcnVE EFFECTIVE EFFPRH
SlOMA I SKlMA J STll RATlO po

(00/'1 (IIIn (.l·~ ,....

1933.42 301.40 6.39 1117.91'

SIGMA t
(1111)

q
(1111)21.0 0.40 9.0 0.93 '-631 Im.31 2971.38 1905.78 37".~ '.09 I 40.0922.0 0..... 73.0 9. 1080.0 7.30% 0.93

7M.69
6.119 Jj41.62 2981.61

23.0 0.-46 7".0 1080.0 7.63% 0.92
1901.62 360.00 '.211 11'\0.111 170.11

6.P3 1S57." 2997. IS
24.0 0.-46 7'.0 39.2 1094." 7.63% 0.92

1917." 360.00 5.3] 1138.57 nl.H
6.143 1'78.19 3018.19 1913,' 9 34.5.60 5.S? 1134.692'-0 0.50 76.0 39.9 119'.2 0.91

7119.09
6.1193 5.531 1S17.75 3027.7$ 1832.55 2.....110 7.49 10]8.6726.0 0.52 76.0 39.9 119'.2 8.62% 0.91

793.17
6.918 5.'" "112.01 3022.01 1826.11 2.....10 7.46 103'.8027.0 0.54 n.o 39.9 1195.2 8.95% 0.91

791.00
6.943 5.491 1597.01 3037.01

211.0 0.56 78.0 39.9 119'.2 0.91
1841.81 244.80 7.52 1043.30 798.50

6.968 5.471 1611.85 30'1.85 111'6.6' 244.80 7.n 10'0.7329.0 0.'8 78.0 39.9 1195.2 9.62% 0.90
80'.93

6.994 5.451 160'.96 ]04'.96 \850. 6 244.80 7.'6 1047.7830.0 0.60 79.0 39.9 119'-1 9.9'% 0.90
802.98

7.020 5.431 1620.58 3060.'8 1865.38 244.80 7.62 10,j,Q\t31.0 0.61 79.0 39.9 1195.2 10.28"" 0.90
810.29

7.0-46 '.411 1614.62 30'4.62 1859.42 244.80 7.60 1052.1132.0
33.0

0.62
0.66

80.0
80.0

1195.2
119'.2

10.28%
10.94%

0.90
0.89

807.31
7.046 HII 1635.0' 307'.05 1879.85 244.80 7.68 1062,33 817.53
7.098 .U71 1622.97 3062.97 1867.77 244.80 7.63 10'6.28

3".0 0.68 80.0 39.7 1166.4 11.28% 0.89
811.48

7.12' 5.351 1616.92 30'6.92 1890.'2 273.60 6.91 1082.0635.0 0.70 11.0 1137.6 11.61% 0.88
808.46

7.151 '.331 1631.01 3071.02
36.0 0.72 81.0 39.S 1137.6 11.94% 0.88 5.3117.171 1624.90 . 3064.90 1927.30 302.40 6.37 1114.8537.0 0.74 11.0 39.S 1137.6 12.21"" 0.88

812.4'
7.20' '.291 1611.78 3058.78 1921.18 302.40 6.35 1111.7938.0 0.76 12.0 39.5 1137.6 12.60% 0.87

809.39
.233 '.271 1632.37 3072.37

39.0 0.78 12.0 39.4 1123.2 12.93% 0.87
1934.97 302.40 6.40 1118.68 816.28

7.260 5.25' 1626.37 3066.37 1943.17 316.10 6.13 1129.9940.0 O.lli) 82.0 39.4 1123.2 13.26'" 0.87
813.19

7.21111 '.231 1620.18 3060.18 \936.98 '\16.80 6.11 1126.8941.0 0.82 82.0 1224.0 0.86
8\0.09

7.316 5.21 \ 1613.99 3053.99
42.0 0.84 82.0 40.2 \238.4 13.93% 0.86

1829.99 2\6.00 8.47 1022.99 1106.99
7.344 5.191 1607.79 3047.79 1809.39 201.60 8.98 100'.'043.0 0.86 82.0 40.1 1224.0 14.26°" 0.86

803.90
7.373 '.171 1601.60 3041.60 11111.60 216.00 8.41 1016.8044.0 0.18 82.0 40.1 \224.0 14.'9"" 0.85

800.80
7.401 '.I~I "9~.40 303HO

4'.0
-46.0

0.90
0.92

82.0
82.0

40.1
40.0

1224.0
1209.6 ".2S%

0.85
0,8'

Iltll.40 216.00 8.39 1013.70 797.70
7.430 S.131 1$89.21 3029.21 Ilt05.21 216.00 8.36 1010.60 79".60
7.459 5.111 1$113.01 3023.01 1813.41 -230.40 7.87 1021.9147.0 0.94

CIO
Ao.
CD
CO GOLDER ASSOCIATfS INC.
CIO MY LAURIl.L NEW.JERSEYo
N B4(6'-8')
~ PAGE2of2

to psi

82.0 40.0 1209.6 0.84
791.51

7.488 '.091 IS76.12 3016.82 1807.22 230.40 7.84 1018.81
DEVIATORfC STRESS

AT FAILURE~ 1S87.71 I
EFFECTIVE PRINCIPAL STRESS RATIO

AT FAILUREf 1.2.. I

TIERRA-B-002370



) CONSOLIDATED UNDRAINED Wi
AST.

fORE PRESSURE MEASUREMENt'
)4767 )

PSEAGIRI-IRAJNJ
~ I SAMPLE ##:1,- ' DATE 91161%

TECH JMPIRMW
REVIEW RMW

SAMPLE DATA
heighl:(in)
dillllder (in)
_(irr"2)
heisht'dilln1tUr ratio
wlume (in"3)
%moisIure,iniliaJ
weight (8)
specific ".vity
moiIl density (pel)
my cIcnsity (pet)

-ublin£ pressure (PSi)
JMdIine ..-r (i"'rlIin)
lInin"* (%'min)
flllli "8" value
t50(min)
vo/ume.JoIids
w1ume, voids
YOicl ntio
%utlnIion,initiai
% saturatiOll,linal

'.978
2.801
6.162
2.13

36.84
90.31'"
898.29

2.60
92.86
48.79

20 MOISTURE CONTENT;-,=",=-...,_It
wt IOiIAtan,rnoillt
wt IOiI&we.dry
wtlarc
wtmoisture
wtdrysoil
% moisture,linal

RWIO DESCRImON: IVery dati( brown
SILT,
little unci (MH)

O.Ot

3f7.78
m.30

0.17 981.02
0.% 663.24
12.9 151.94

13.00
23.83
1.833 62.15%

88.16%
8t.J6%

PORE
PlI£mJIU!,u

lool'

AXIAL
nlolE DEl'LECTlON LOAD
(... , (in) (1110)

S'l'lVoIN
(.,\

911.63

I"
1.. 1)

AIt£A
COIIR
(in"2)

HEIGHT
CORR

(in)

DEV....TOR
STRESS

(.. I)

EmCllVE
SIGMA I

1"1)

Etl'ECT1VE
:lIO...... 3

(POl)

.EFFPRN
STIt ~TIO

(Sl'tn')0.0 0.00 0.0 20.0 0.0 0.00% 1.00 6.162 5.978
0.' 0.00 16.0 22.3 331.2

0.00 2880.00 2880.00 2880.00 1.00 2880.00 0.00
0.00'" 1.00 6.162

1.0 0.00 26.0 2J.3 ,m.2
5.978 373.91 32'3.91 2922.71 2541:.80 2735.75 186.9'1.00 6.162 5.978

U 0.02 34.0 24.4 633.6
607.60 3487.60 3012.40 2404.80 1.25 2708.60 303.800.33% 1.00

2.0 0.02 38.0 24.9 705.6
6.183 5.958 791.90 3671.90 3038.30 2246.40 1.35 2642.35 395.95

1.00 2616.93 44H36.l83 5.958
2.' 0.02 42.0 2'.7 820.8

885.06 3765.06 30'9.46 2174.40 1.41
0.33'4 1.00 6.183

3.0 0.02 4'.0 26.2 892.8
5.9511 9711.23 3lr58.23 3037.43 1.48 2548.31 489.110.33% 1.00 6.183 5.958:U 0.04 48.0 26.7 964.11

1048.10 3928.10 3035.30 1987.20 U3 2511.25 524.0'0.670" 0.99 6.203
4.0 0.04 50.0 27.1 t022.4

5.938 1114.22 3994.22 3029.42 1913.20 1.58 2472.31
0.67% 0.99 6.203

4.5 0.04 '2.0 27.6 1094.4
5.9311 1160.65 4040,65 3018.25 11l57.6O 1.62 2437.92 580.320.67"... 0.99

5.0 0.06 54.0 27.9 1137.6
6.203 '.938 1207.07 4087.07 2992.67 1785.60 1.68 2389.14 603~

0.99 6.224 5.918
28.3 119'.2

1249.28 4129.28 2991.68 1742.40 1.72 2367.04 624.640.99 6.224
6.0 0.06 37.0 28.6 1238.4

5.918 1295.55 411S.35 2980.35 1684.80 1.17 1332.51 647.171.00% 0.99
6.5 0.06 59.0 29." 1353.6

6.124 $.918 1318.68 4198.68 2960.28 1641.60 1.80 2300.94 659.34\.00'...
7.0 0.08 61.0 29.8 1411.1

0.99 6.224 5.918 1364.9S 4244.95 2891.35 1526.40 1.89 220ll.S8 682.481.34% 0.99 6.246
7.S 0.08 . 62.0 29.9 1425.6

5.898 1406.45 4286.4$ 2875.25 1468.80 1.96 2172.03 703.231.34% 0.99 6.246
8.0 0.08 63.0 29.9 1425.6

5.898 1429.51 ~309.51 2883.91 1454.40 1.98 216~.15 714.751.34%
726.280.99 6.246

8.5 0.08 64.0 30.1 14'4.4
5.898 1452.51 4332.51 2906.9 1454.40 2.00 2180.68

1.34% 0.99 6.246
9.0 0.08 6S.0 30.5 1512.0

'.898 1475.62 4355.62 2901.22 1425.60 2.04 2163.41 ?JUt1.34% 0.99 6.246 5.898
9.5 0.10 66.0 30.1

1498.68 4318.68 2866.68 1368.00 2.10 2117.34 749.34
0.98 6.267 $.178

10.0 0.10 67.0 30.9 15fi9.6
43%.$8 1339.20 2.13 2097.49 758.29

0.98
11.0 0.12 69.0 31.2 1612.8

6.267 5.878 2849.9' 1310.40 2.17 2080.18 769.182.01% 0.98 6.288 5.858
12.0 0.12 71.0 3 \.6 1670.4

1580.12 4%0.12 2847.32 1267.20 2.2' 2057.26 790.062.01% 0.98 6.288
13.0 0.14 72.0 31.9 1713.6

'.858 1625.92 450H2 2835.S2 1209.60 2.34 2022.'6 812.96
2.34% 0.98

14.0 0.1" 74.0 32.2 17.56.8
6.310 '.838 1643.19 4523.19 2809.$9 1166.40 2.41 1987.99 821.592.34·~ 0.98 6.310 5.838

15.0 0.16 75.0 32.4 1785.6
1688.83 45fi8.83 2812.03 1123.20 2.50 1967.62 844.422.68% 0.97

16.0 0.16 76.0 32.7 1828.8
6.331 $.118 170.5.79 4.585.79 2800.19 1094.40 2.S6 1947.29 852.892.68%

864.270.97 6.331 '.818
17.0 0.18 17.0 32.9 1851.6 3.01%

1728.53 4608.53 2179.73 10.51.20 2.64 1915.47
0.97

18.0 0.18 79.0
19.0 0.20 80.0
20.0 0.22 81.0

GOL,!)E.R A_~TES_I~S
MT 1,"'UR"·1. NEW.I'I'R .....v

33.7 1972.8 3.01%
33.9 2001.6 3.35%
33.8 1987.2 J.6"~

6.353 5.198 174'.26 4625.26 2167.66 1022.40 2.71 189M3 872.63
0.97 89.5.296.3'3 5.798 1790 ..59 4670.59 2697.79 907.20 2.97 1802.490.97 6.375 .5.778 1807.00 4687.00 2685.40 878.40 3.06 178 \.90 903•.50
0.96 6.397 5.758 1823.2.5 4703.2.5 2716.05 892.80 3.04 1804.43

TIERRA-B-002371



) )

(lC)
~
CD
(lC)
00o
...., B4 (6'-8')

~ PAGElof3
20pll

..-. - ..:-AXIAl. PORE dO MV. HEIGHT DEVIATOR EfFECTIVE EFnCl'lVE I!FFI'It/'l
TIME IlEn.ECI'ION LOAD PUSSURB,II (pol) mtAIN COM CORR STRESS lII<JMA I SlOMA t SlOMA! STRMTIO F' r.r
(....) (in) (Il1o) rlJOll (-) (I':) (I ...' r"'2) (in) (pI1') (JIo1) r_1') r..n (SI\'!Il'\ /aofI (... 1)
21.0 0.22 11.0 33.9 2001.6 3.61% 0.96 6.39 '.758 1823.2' 4703.2' 2701.6i 878.40 3.08 1790.03 911.6322.0 0.24 82-0 34.0 2016.0 4.01% 0.96 6.420 '.738 1839.35 4719.3' 2703.3' 864.00 3.13 1783.68 919.6823.0 0.24 83.0 34.2 2044.8 4.01% 0.96 6.420 '.738 1861,71 474!78 26%.98 835.20 3.23 !.66.09 930.8924.0 0.24 85.0 34.4 2073.6 4.01% 0.96 6.420 '.731 1906.6' 4786.6' 27l3M 806.40 3.36 1759.72 9'3.32
2'.0 0.26 no 34,5 2088.0 4.3'% 0.96 6.442 '.718 1900.00 4780.00 2692.00 792.00 3.40 1742.00 950.0026.0 0.21 86.0 34.6 2102.4 4.6"'" 0.95 6.46' '.691 191'.63 4795.63 2693.23 777.60 3.46 173"..1 957.8127.0 0.21 87.0 34.8 2131,2 4.68% 0.9' 6.46' 5.698 1937.90 41117.90 2686.70 748.80 3.59 1717.7' 968.9'28.0 0.30 88.0 34.9 2145,6 ,"02% 0.9' 6.487 '.671 19'3.30 4833.30 2687.70 734.40 3.66 1711.0' 976.6'29.0 0.30 89.0 3'.0 2160.0 '.02% 0.93 6.4117 3.6711 197"..9 48".49 269"..9 720.00 3.74 1707.75 9117.75
30.0 0.30 90.0 3'.1 2174.4 '.02% --- 0.9' 6.487 '.678 1997.69 4877.69 2703.29 70'.60 3.Il 1704.4' !I9!U5
31.0 0.32 90.0 3'-8 2275.2 '.3'· ... 0.9' 6.'10 '.6'8 1990.6' 4870.6' 2'95.4' 60-4.80 4.29 1600.13 99'.3332.0 0.34 91.0 3'.8 2275.2 5.69"... 0.94 6.'34 '.638 200'.66 488'.66 2610.46 604.80 4.32 1607.63 1002.83
33.0 0.34 92.0 35.6 2246.4 '.69"10 0.94 6.'34 '.638 2027.70 4907.70 2661.30 633.60 4.20 1647.4' 101'.8'34.0 0.36 92.0 3'.6 2246.4 6.02% 0.94 6.'57 '.618 2020.51 4900.'1 26'4.11 633.60 4.19 1643.8' 1010.25
3'.0 0.38 94.0 3'.7 2260.8 6.36·... 0.94 6.'80 '''98 2057.08 "937.08 2676.28 619.20 ".32 16"7.74 1028""36.0 0.38 94.0 3'.8 2275.2 6.36% 0.94 6.'80 '.'98 2057.08 4937.08 2661.18 604.80 ...40 1633.34 1028.54
37.0 0.40 9M 3'.8 2275,2 6.69"... 0.93 6.604 '.'78 207t.54 49'1.54 2676.34 60".80 4.43 1640.57 103S,77
38.0 0.40 9'.0 3'.9 2289.6 6'69"'" ..0.93 6.604 '.'78 2071.54 49'1.54 2661.9.. 590.40 ...,. 1626.17 .01S.77
39.0 0.40 96.0 36.0 2304.0 6.69"... 0.93 6.604 5.'78 2093.34 4973.34 2669.34 576.00 ".63 1622.67 1046.67
40.0 0.42 96.0 36.0 2304.0 7.03'... 0.93 6.628 '.558 2085.84 4965.84 2661.14 5':'6.00 4.62 1618.92 1042.92
"1.0 0..... 97.0 36.7 2404,8 7.36",~ 0.93 6.6'1 5.'38 2099.98 4979.98 257'.18 "75.20 '.42 1525.19 1049.9942.0 0..... 98.0 36.6 2390." 7.36·... 0.93 6.6'1 '.,3& 2121.63 '001.63 2611.23 "89.60 '.33 "'0."1 1060.81
"3.0 0.46 9lt.0 36.3 2347.2 7.69"4 0.92 6.676 '.518 2113.97 4993.97 2646.77 532.80 ".91 1589.78 1056.98.....0 0.46 99.0 36." 2361.6 7.69% 0.92 6.616 5.518 2135.'4 '01 '.54 2633.94 '111."0 '.12 1586.17 1067.71
"5.0 0.46 100.0 36.4 2361.6 7.69% 0.92 6.676 '.'11 21'7.11 $037.11 261'.51 '18.40 '.16 1596.9' 1078.'546.0 0.48 100.0 36." 2361.6 11.03% 0.92 6.700 '."98 2149.29 5029.29 2661.69 '18.4{I 5.1' "93.05 1074.65
"7.0 0.50 101.0 36.5 2376.0 8.36% 0.92 6.724 '."78 2162.89 5042,89 2666.89 '04.00 '.29 158'.44 1081.....48.0 0.'0 101.0 36.5 2376.0 8.36% 0.92 6.724 '.478 2162.89 5042.89 2666.89 '04.00 S.29 1585.44 1011.4..49.0 0.S2 101.0 36.6 2390." 8.1004 0.91 6.749 ' ...SI 21'4.99 $03".99 2644.'9 489.60 5.40 IS67.10 1077.5050.0 O.S" 102.0 36.6 2390.4 9.03% 0.91 6.77" S...38 2168.3' 5048.35 2657.95 "89.60 5.43 1573.78 IOS4.11
'1.0 0.'" 102.0 36:7 2404.8 9.03% 0.91 6.77" SA38 2168.35 S048.35 26"3.S5 "75.20 '.56 1559.38 1084.18
'2.0 0.'" 103.0 36.7 2404.11 9.03·... 0.91 6.774 '.438 2189.61 '069.61 2664.81 "75.20 '.61 I S10.0 1 1094.8153.0 0.'6 103.0 36.8 2419.2 9.37% 0.91 6.799 '.418 2181.'6 , 5061.56 2642.36 460.80 I '.73 1551.58 1090.78
'4.0 0.'6 104.0 37.3 2491.2 9.37% 0.91 6.799 '.418 2202.7" . '082.74 2S91.5 .. 318.80 6.67 1"90.17 1101.37
".0 0.'1 10".0 37.2 2476.8 9.700... 0.90 6.824 5.398 2194.61 '074.61 2S97.81 <W3.20 6.44 1500.50 109"7.]0
'6.0 0.60 104.0 36.9 2433.6 10.04% 0.90 6.11"9 '.318 21ll6.48 '066.48 2632.88 "46.40 5.90 1539.64 109:\.2"
S7.0 0.60 105.0 36.9 2433.6 10.04% 0.90 6.849 5.378 2207.'0 ,o87.'0 26'3.90 446.40 '.9' "'0.1' 1103.75
S8.0 0.62 105.0 36.9 2433.6 10.37"... 0.90 6.17S '.358 2199.29 S079.29 264S.69 446.40 '.93 1546.04 1099.6"59.0 0.62 10'.0 36.9 2433.6 10.37"... 0.90 6.1175 S.3'8 2199.29 S079.29 2645.69 446.40 S.93 1'46.04 1099.6460.0 0.62 10'.0 36.9 2"33.6 10.37"... 0.90 6.875 S.3'8 2199.29 '019.29 264'.69 "46."0 '.93 1546.04 1099.6"61.0 0.64 106.0 36.9 2433.6 10.71% 0.89 6.901 5.J38 2211.95 '091.9S 26'8.3' 446.40 '.96 1552.37 110'.9762.0 0.66 106.0 37.0 2448.0 11.04% 0.89 6.927 '.318 2203.66 '083.66 263S.66 432,00 6.10 1533.83 1101.83

! 63.0 0.66 106.0 37.0 24"8.0 11.04·... 0.89 6.927 S.318 2203.66 '083.66 263'.66 432.00 6.10 1533.83 1101.8364.0 0.61 106.0 37.6 2534.4 lur... 0.89 6.953 5.298 2195.37 '075.37 2540.97 345.60 7,35 I 1443.29 1097.69
6'.0 0.70 106.0 37.4 250S.6 11.71% 0.88 6.979 '.278 2187.09 '067.09 2'61.49 374.40 6.84 1467.94 1093.'"66.0 0.70 106.0 37.1 2462.4 11.71·... 0.88 6.979 5.278 2187.09 5067.09 266".69 417.60 6.24 1511.1" 1093.S"67.0 0.72 106.0 37.1 2462.4 12.04% 0.88 7.006 5.258 2178.80 50,UO 2'96.40 "17.60 6.22 1507.00 1089.40 _
68.0 .0.;2 10.;.0 )7.1 246'Z.4 Il.l}4% 0.1l8 7.006 '.258 2178.80 'OS8.1I0 I 2596.40 "17.60 6.22 1507.00 1089.4069.0 0.72 106.0 37.1 2462.4 12.04"... 0.88 7.006 '.258 2178.80 '0'8.80 2'96.40 "17.60 6.22 1507.00 1089.4070.0 0.74 106.0 37.1 2462.4 12.38% 0.88 7.032 S.238 2170.SI S050.SI 2'88.11 "17.60 6.20 1502.86 108'.2671.0 0.76 106.0 37.1 2462." 12.71% 0.87 7.0'9 S.218 2162.22 '042.22 2579.82 417.60 6.18 1498.71 1081.11

GOLDER ASSOCIATES 1Ne.
MT. LAURIII NEW JY.RSII:Y

TIERRA-B-002372



) ).----
AXIAL PORE dU "IU;A HEIOHT D£V ....TOR EmCl1VE £Fl'ECl1VE EFFPRNTlM£ DEI'UC'TION LOAD PREI!JURI,U (slOt) STRAIN CORK CORIl STREM SlOMA. SlOMA. SIClNAJ STRRA110 P

12'1)
(....) (iIIl (h) 1_"1 (-m-) to'\ f1-e) (In''2) (WI) I.." I- I." (.1) (SI'IlU') (oon
72.0 0.76 IM.O 37.1 246H 12.71% 0.87 7.0'9 ~.111 2162.22 '042.22 2519.82 417.60 6.1. 1491.11 10111.1173.0 0.78 106.0 37.1 2462.4 13.OS% 0.87 7.087 '.191 21'3.94 '033.94 2'7U4 417.60 6.16 1494.57 1076.977'.0 0.71 106.0 37.1 2462.4 13.0'% 0.11 '.087 '.198 2153.94 '033.94 257U4 417.60 6.16 1494." 1016.97,,"0 0.78 106.0 37.1 2462.4 13.0'% 0.87 7.087 '.198 2153.94 .5033.94 2571..54 417.60 6.16 1494..5 1076.9176.0 0.80 106.0 37.' 2'20.0 13.3r~ 0.87 7.114 .5.178 2145.6.5 '025.65 2.50.5.6' 360.00 6.96 1432.82 1072.11277.0 0.112 106.0 37.6 2'34.4 13.72% 0.86 7.142 '.1'8 2137.36 '017.36 2412.96 ]4'.60 7.18 1414.28 1068.61178.0 0.112 106.0 37.2 2476.8 13.72% 0.116 7.142 '.1.51 2137.36 5011.36 2'40.S6 403.20 6.30 1471.88 106ll.6179.0 0.84 106.0 37.1 2462.4 14.0'·" 0.86 7.169 '.138 2129.07 '009.07 2'46.67 417.60 6.10 1482.14 1064.'480.0 0.16 106.0 3.1 2462.4 14.3~~ 0.86 7.197 S.1I8 2120.78 '000.711 2531.311 417.60 6.01 1477.99 1060.3981.0 0.86 106.0 37.1 2462.4 14.39% 0,86 7.197 .5.118 2120.78 '000.78 2538.38 417.60 6.08 14n.99 1060.3982.0 0.86 106.0 37.1 2462.4 14.39",4 0.86 1.197 '.118 2120.18 '000.78 2B8.38 417.60 6.08 1477.99 1060.3983.0 0.88 106.0 3 .1 2462.4 14.72% 0.8' 7.226 '.098 2112.'0 4992.50 2BO.10 417.60 6.06 1473.8' 1056.2'84.0 0.88 106.0 37.0 2448.0 14.72% 0.85 7.226 '.098 2112.50 4992.50 2544,.50 432.00 '.89 1488.25 IOS6.258'.0 0.90 106.0 37.0 2448.0 15.06% 0.8S 7.254 '.078 2104.21 4984,21 2'36.21 432.00 '.117 1484.10 1052.1086.0 0.92 106.0 37.0 2448.0 1.5.39"~ 0.85 7.283 S.OS8 2095.92 4975.92 2527.92 432.00 '.8S 1479.96 1047.9687.0 0.92 106.0 37.6 2.534.4 15.39"~ 0.85 7.283 5.0S8 2095.92 4975.92 2441..52 345.60 7.06 1393.'6 1047.961111.0 0.94 106.0 37.2 2476.8 1'.72·~ 0.84 7.312 '.038 2087.63 4961.63 2490.83 403.20 6.18 1447.02 1043.11289.0 0.94 106.0 37.1 2462.4 1.5.72% 0.84 7.312 ',038 2087.63 4961.63 2'0'.23 41 .60 6.00 1461.42 1043.8290.0 0.96 106.0 37.1 2462.4 16,06% 0.84 7.341 '.018 2079.3' 49'9.35 2496.95 417.60 ',98 1457.27 1039.67

DEVIATORJC STRESS EFFECllVE PRlNCIPAL STRESS RATIO
AT FAiLURE:l 2105.61 I AT FAiLURE:1 5.11S I

~

GOLDER ASSOCIATIS INC.
MY. LAUREl .. NEW JERSEY

co
~
to
CO
COo
N
N B4(6'-8')
U'I PAGE3 00

lOp ••
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CONSOLIDATED UNDRAINED WITH PORE PRESSURE MEASUREMENT
ASTM D4767

- STRESS RATIO v. STIl.AJN,~--------~---...,
II

7

15%

STRAIS

20%

CHANGE IN PORE PRESSURE VI STR.UN

3000 ~---------- ,

! ..•,..,..

tr
ioo r
11:1

~ ,......-------------~
0% 10% 15%

STRAIN

20%

.-

DEVIA TaRle STRESS VI STRAIN
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THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 939

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West 74°09'29.240"

Latitude (to thousandth of a second): North 40°44'09.110"

Elevation of Top of Inner Casing (cap off) 8.85
(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'-I

Owners Well Number (As shown on
application or plans):

PZ-13B

Elevations are to be determined by double run. three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
inclUding the possibility of fine and imprisonment.

I
i

r--=i------- /1/1PROFESSIONAL LAND SURVEYOR' SIGNATURE

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND. LICENSE NUMBER
(Please print or type) 849880230

TIERRA-B-002378



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND lOR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4, 2 940

Horizontal Datu. NAD 27 ( x) NAD 83
Longitude (to thousandth of a second): West 74°09'25.499"
Latitude (to thousandth of a second): North 40°44'13.948"
Elevation of Top of Inner Casing (cap off) 9.32

(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVD 88 (
Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on PZ-14A
application or plans):

Elevations are to be determined by double run, three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.
AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true, accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

~ I. t&..J~~_/ .
JAMES H. STEWART 26108 SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
AND LICENSE NUMBER

(Please print or type) 849880231

TIERRA-B-002379



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORK B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Humber:
ISRA Case Number:

LAHD SURVEYOR'S CERTIFICATION

Well Permit Humber: This number must be
permanently affixed to the well casing,

2 6 4 2 922

Horizontal Datu. NAD 27 ( x) HAD 83

Longitude (to thousandth of a second): West

Latitude (to thousandth of a second): Harth 40-44'07.177"

Elevation of Top of Inner Casing (cap off) 7.24
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on
application or plans):

PZ-1A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles: 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

I /~f-- ;It. ----J<-7 _ it!! ~-","".'"

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE HUMBER
(Please print or type)

849880232

TIERRA-B-002380



THIS FORM MUST BE COHPLETED BY THE PERHITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM a-LOCATION CERTIFICATION

- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harris~n. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:
LAND SURVEYOR'S CERTIFICATION
Well Permit Numberl This number must be
permanently affixed to the well casing.

2 6 4 2 9 2 3

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second) I West 74·09'35.929"

Latitude (to thousandth of a second): North 40·44'07.264"

Elevation of Top of Inner Casing (cap off) 7.38
(one-hundredth of a foot)z

Vertical Datu. NGVD.29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGB 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation,) Elev: 16,374'-\ Owners Well Number (As shown on
application or plans):

PZ-IB

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0,1 mile. let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for sUbmitting false information
including the possibility.of fine and imprisonment,

t 14j" ~ .{4=
PRoFESSIONAL tAND SURVEYOR' SIGNATURE-I

JAHES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880233

TIERRA-B-002381



THIS FORM MUST BE COMPLETED BY THE PERMITTEE ANDIOR SURVEYOR
MONITORING WELL CERTIFICATION-FORM a-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
.~ Name of Facility: PSE&G Harrison Gas Plant

Location: Harriso~. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION
Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 924

Horizontal Datu. HAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West

Latitude (to thousandth of a second): North 40044'07.773ft

Elevation of Top of Inner Casing (cap off) 8.00
(one-hundredth of a foot):

Vertical Datu. NGVO 29 ( X ) NAVO 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Eleva 16.374'

Owners Well Number (As shown on
application or plans):

PZ-2A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks it not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 tt X (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
inCIUdif.g the POSSib~l.ity of fine and imprisonment.

--1_ m Fh-J

PROFESSIONAL l1ND )ffiRVEYORi SIGNATURE

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880234

TIERRA-B-002382



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

- Name of Permittee: Public Services Electric & Gas Company
Name of Facility; PSE&G Harrison Gas Plant
Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 925

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West

Latitude (to thousandth of a second):
Elevation of Top of Inner Casing (cap off) 8.05

(one-hundredth of a foot):
Vertical Datu. NGVe 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: HJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev; 16.374'

.-
I Owners Well Number (As shown on

application or plans):
PZ-2B

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility Q,f fine and imprisonment.

! 1/
-c-,-- tne ".r I l-·---·

-
JAKES K. STEWART 26108 SEAL

PROFESSIONAL LAND SURVEYOR'S NAKE
AND LICENSE NUMBER

(Please print or type) 849880235

TIERRA-B-002383



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

__ Name of Permittee: Public Services Electric & Gas Company
Name of Facilityt PSE&G Harrison Gas Plant
Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION
Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 926

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West 74-09'33.366"

Latitude (to thousandth of a second): North 40-44'08.202"

Elevation of Top of Inner Casing (cap off) 8.31
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nal1.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev: 16.374'

..-
Owners Well Number (As shown on
application or plans):

PZ-3A

Elevations are to be determined by double run, three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks.if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

-l__~~-~._-pJ/ ,[ k~/i/
PROFESSIONAL LAND SURVEYOR' SIGNATURE-

JAMES H. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880236

TIERRA-B-002384



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR:S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 9 2 7

Horizontal Datua NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West

Latitude (to thousandth of a second):

Elevation of Top of Inner Casing (cap off) 8.39
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on
application or plans):

PZ-3B

Elevations are to be determined by double run, three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks.if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I a. aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

~_-,. ;1« ,(1- -~)
PROFESSIONAL LAND SURVEYOR' SIGNATURE

JAMES M. STEWART 26108 SEAl.
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880237

TIERRA-B-002385



THIS FOR" MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORK B-LOCATION CERTIFICATION

-,
Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison. Hew Jersey
UST Registration Humber: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Humber: This number must be
permanently affixed to the well casing.

2 6 4 2 9 2 8

Horizontal Datu. NAD 27 ( x) NAD 83

L~ngitude (to thousandth of a second): West 74°09'29.447"

Latitude (to thousandth of a second): North 40°44'03.901"

Elevation of Top of Inner Casing (cap off) 7.56
(one-hundredth of a foot):

Vertical Datu. HGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on
application or plans):

PZ-4A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

-1,._ ffI/ Ji-;~/:-'
PROFESSIONAL LAND SURVEYOR' SIGNATURE-

JAKES M. STEWART 26108 S~AL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880238

TIERRA-B-002386



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORK B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
__ Name of Facility: PSE&G Harrison Gas Plant

Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Humber:
LAND SURVEYOR'S CERTIFICATION
Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 929

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West 74-09'29.336"

Latitude (to thousandth of a second):

Elevation of Top of Inner Casing (cap off)
(one-hundredth of a foot):

7.61

Vertical Datu.' NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

.-, Owners Well Number (As shown on
application or plans):

PZ-4B

Elevations are to be determined by double run, three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks ,if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information sUbmitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false informationi:::J[~n~t~~o.:[;:~t~~_fi:~andimpriaonment.
PROFESSIONAL LAND SURVEYOR' SIGNATURE

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type)

849880239

TIERRA-B-002387



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42930

Horizontal Datu. NAD 27 x) NAD 83

Longitude (to thousandth of a second): West
Latitude (to thousandth of a second): North 40-44'04.013"

Elevation of Top of Inner Casing (cap off) 8.83
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVO 88 (

Source of elevation datum (benchmark. nail.>
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

-',
Owners Well Number (As shown on
application or plans):

PZ-5A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and alll
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

/ //- /"~
I /A4.- (;' ". '- :/'"'----'.C.. ! . n f1"L" '-

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type)

849880240

TIERRA-B-002388



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

-I

Hame of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Number:
ISRA Case Number:
LAND SURVEYOR'S CERTIFICATION
Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 931

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West

Latitude (to thousandth of a second): North 40-44'03.992"

Elevation of Top of Inner Casing (cap off) 8.92
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etcl and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on
application or plans):

PZ-5B

Elevations are to be determined by double run, three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information SUbmitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
in~Uring the POSSibil~tYOf fin. and impris.n••nt.

'_, -z:~·--,·rJ1( j~,./-
PROFESSIONAL LAND SURVEYOR' SIGNATURE

3AMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type)

849880241

TIERRA-B-002389



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

- Name of Permietee: Public Services Electric « Gas Company
Hame of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Regiserat10n Number: Case Number:
ISRA Case Number:
LAHD SURVEYOR'S CERTIFICATION

Well Permie Number: This number must be
permanently affixed to the well casing.

2 6 4 2 912

Horizontal Datu. NAD 27 ( x) HAD 83

Longitude (to thousandth of a second): Wese

Latitude (to thousandth of a second): Horth 40°44'09.370.

Elevation of Top of Inner Casing (cap off) 8.90
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88

Source of elevation datum (benchmark, nail,)
ete) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16,374'-', Owners Well Number (As shown on
application or plans):

PZ-6A

Elevations are to be determined by double run, three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

JAMES H. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880242

TIERRA-B-002390



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
-- Name of Facility: PSE&G Harrison Gas Plant

Location: Harrison. Hew Jersey
UST Registration Number: Case Number:
lSRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42913

Horizontal Datu. HAD 27 ( x) HAD 83

Longitude (to thousandth of a second): West 74°09'22.054"

Latitude (to thousandth of a secend): North 40°44'09.461"

Elevation of Top of Inner Casing (cap off) 9.02
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev: 16.374'

-., Owners Well Number (As shown on
application or plans):

PZ-6B

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION
I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information 1s true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility.of fine and imprisonment.

I / ;./'
I //2 I /1 _.'~ ._..._.. ~7'"1\,__/ /1.<'" _,. . --

PROFESSIONAL LAND SURVEYOR' SIGNATURE

JAKES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880243

TIERRA-B-002391



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM a-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
-- Name of Facility: PSE&G Harrison Gas Plant

Location: Harrison, New Jersey
UST Registration Number: Case Number:
lSRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42914

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West 74°09'22.570"

Latitude (to thousandth of a second): North 40°44'14.703"

Elevation of Top of Inner Casing (cap off) 7.38
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'.-I Owners Well Number (As shown on
application or plans):

PZ-7A

Elevations are to be determined by double run, three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2,
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true, accurate and complete. I am aware that
there are siqnificant penalties for submitting false information
including the possibility of fine and imprisonment./' ( 1--//

~~ ~ --(1;1/ ~~~/~:~ /
PROFESSIONAL LAND SURVEYOR' SIGNATURE

JAKES K. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880244

TIERRA-B-002392



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
~I Name of Facility: PSE&G Harrison Gas Plant

Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:
LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 9 1 5

Horizontal Datu. NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West 74°09'22.770"

Latitude (to thousandth of a second): North 40°44'17.763"

Elevation of Top of Inner Casing (cap off) 10.50
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here, assume datum of 100' and give elevation.) Elev: 16.374'-I

Owners Well Number (As shown on
application or plans):

PZ-8A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
inC1Udrng the POSSihi!~)-Of fine and imprisonment.

PROF SIONAL RVEYOR SIGNATURE

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880245

TIERRA-B-002393



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 916

Horizontal Datu. NAD 27 ( x) HAD 83

Longitude (to thousandth of a second): West 74°09'22.871"

Latitude (to thousandth of a second): North 40·44·17.786~

Elevation of Top of Inner Casing (cap off) 10.40
(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVe 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on PZ-8B
application or plans):

Elevations are to be determined by double run, three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information 1s true. accurate and complete. I am aware that
there are significant penalties for submitting false information
includ~ng the possibility Of)fine and imprisonment.

, r _&1 s, ( L- .

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAKE

AND LICENSE NUMBER
(Please print or type) 849880246

TIERRA-B-002394



THIS FORK KUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

.- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42917

Horizontal Datum NAD 27 ( x) HAD 83

Longitude (to thousandth of a second): West 74-09'28,203"

Latitude (to thousandth of a second): North 40044'16.016"

Elevation of Top of Inner Casing (cap off) 9.44
(one-hundredth of a foot):

Vertical Datum NGVe 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'- Owners Well Number (As shown on
application or plans):

PZ-9A

Elevations are to be determined by double run, three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
includi 9 the POSSibiljfY of fine and imprisonment.

i/-'/
SURVEYOR SIGNATURE

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880247

TIERRA-B-002395



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORK B-LOCATION CERTIFICATION

- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42918

Horizontal Datum NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West 74°09'28.306"

Latitude (to thousandth of a second): North 40°44'15.970"

Elevation of Top of Inner Casing (cap off) 9.50
(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev: 16.374'.-
Owners Well Number (As shown on
application or plans):

PZ-9B

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles; 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for sUbmitting false information
inclu7n9 the POS'ihili~~ine and imprison •• nt.

, ....... Ii1L J, L /'

PRdFESSIONAL LAND SURVEYOR' SIGNATURE-1

JAMES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880248

TIERRA-B-002396



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION- Name of Permittee: Public Services Electric & Gas Company

Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42919

Horizontal Datum NAD 27 ( x) NAD 83
Longitude (to thousandth of a second): West 74°09'33.270"
Latitude (to thousandth of a second): North 40°44'13.030"
Elevation of Top of Inner Casing (cap off) 9.01

(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVD 88 {
Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev: 16.314'.-
Owners Well Number (As shown on
application or plans):

PZ-10A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.
AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
inClU1ing the possibility Of. fine and imprisonment.

I [/ ,<?
~ .....-...--, /h:.t \;,. {!,~

-
JAMES M. STEWART 2610B SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
AND LICENSE NUMBER

(Please print or type) 849880249

TIERRA-B-002397



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harrison, New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42920

Horizontal Datum NAD 27 x) NAD 83

Longitude (to thousandth of a second): West 74°09'33.162"

Latitude (to thousandth of a second): North 40°44'13.089"

Elevation of Top of Inner Casing (cap off) 9.18
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail,)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here, assume datum of 100' and give elevation.) Elev: 16.374'- Owners Well Number (As shown on
application or plans):

PZ-I0B

Elevations are to be determined by double run, three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

j" /:-/
~ J (c-~---~- ,,".,/'_.

JAMES H. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880250

TIERRA-B-002398



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

.- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harriso~. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 292 1

Horizontal Datu. NAD 27 ( x) NAD 83
Longitude (to thousandth of a second): West 74°09'36.530"

Latitude (to thousandth of a second): North 40°44'10.995"

Elevation of Top of Inner Casing (cap off) 8.49
(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here. assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on PZ-11A
application or plans):

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 it x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true. accurate and complete. I am aware that
there are significant penalties for submitting false information
inC1Ud]p9 the PO •• i~l~~f fine and imprisonment.

~~ ~LL--~-
PROFESSIONAL LAND SURVEYOR' SIGNATURE

JAMES H. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880251

TIERRA-B-002399



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

Name of Permittee: Public Services Electric & Gas Company
--, Name of Facility: PSE&G Harrison Gas Plant

Location: Harrison. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 42937

Horizontal Datu. NAD 27 ( x) HAD 83

Longitude (to thousandth of a second): West
Latitude (to thousandth of a second): North 40°44'09.608"

Elevation of Top of Inner Casing (cap off) 8.48
(one-hundredth of a foot):

Vertical Datum NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark, nail.)
etc) and year (if an alternate datum has Source: NJG5 1108
been approved by the Department, identify
here, assume datum of 100' and give elevation.) Elev: 16.374'

Owners Well Number (As shown on
application or plans):

PZ-12A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights, commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards, which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile. let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that. based on my inquiry of these individuals
immediately responsible for obtaining the information. I believe the
submitted information is true, accurate and complete. I am aware that
there are significant penalties for submitting false information
inclUding the possibility of fine and imprisonment,

r sr;/'
PROF~L~ND SUR~EYOR' SIGNATURE

JAKES M. STEWART 26108 SEAL
PROFESSIONAL LAND SURVEYOR'S NAME

AND LICENSE NUMBER
(Please print or type) 849880252

TIERRA-B-002400



THIS FORM MUST BE COMPLETED BY THE PERMITTEE AND/OR SURVEYOR
MONITORING WELL CERTIFICATION-FORM B-LOCATION CERTIFICATION

.- Name of Permittee: Public Services Electric & Gas Company
Name of Facility: PSE&G Harrison Gas Plant
Location: Harriso~. New Jersey
UST Registration Number: Case Number:
ISRA Case Number:

LAND SURVEYOR'S CERTIFICATION

Well Permit Number: This number must be
permanently affixed to the well casing.

2 6 4 2 938

Horizontal Datum NAD 27 ( x) NAD 83

Longitude (to thousandth of a second): West

Latitude (to thousandth of a second): North 40044'09.178"

Elevation of Top of Inner Casing (cap off) 8.84
(one-hundredth of a foot):

Vertical Datu. NGVD 29 ( x ) NAVD 88 (

Source of elevation datum (benchmark. nail.)
etc) and year (if an alternate datum has Source: NJGS 1108
been approved by the Department. identify
here, assume datum of 100' and give elevation.) Elev: 16.374'.-
Owners Well Number (As shown on
application or plans):

PZ-13A

Elevations are to be determined by double run. three wire leveling
methods using balanced sights. commencing from a well marked and
described point. This beginning point shall either be derived from
Federal or State benchmarks if not more than 1000 feet from the site
or from an alternate datum approved by the department. Tolerances
should meet third order standards. which are 0.05 ft x (mile) 1/2.
For sections less than 0.1 mile, let miles = 0.1.

AUTHENTICATION

I certify under penalty of law that I have personally examined and am
familiar with the information submitted in this document and all
attachments and that, based on my inquiry of these individuals
immediately responsible for obtaining the information, I believe the
submitted information is true, accurate and complete. I am aware that
there are significant penalties for submitting false information
including the possibility of fine and imprisonment.

/ .I ///
'--'-, _~ 4'1( J/f. cL_-

PROFESSIONAL LAND SURVEYOR' SIGNATURE-
JAMES H. STEWART 26108 SEAL

PROFESSIONAL LAND SURVEYOR'S NAME
AND LICENSE NUMBER

(Please print or type) 849880253

TIERRA-B-002401



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:

-

CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42922

PZ'lA

o

40'

35'
5'

0.010"
5CH 40 PVC
5CH 40 PVC
z ...

Unknown

Pump & Surge

lHR
5ee Attached

l:Yth,nW!lt~

lout l' u r ... "'ltl' of 1Iw thtt J !laVlpenon'lly _.001...., 'nd ... fMlilJu "nh tht Info.-tion ,_tte<! in t!lit II.,.,.. .... nIl
ell It.tac"-nt. end that, bII,"" Oft "Y Inquiry of tbo •• IndiYid\J'll 1'Jl'1Mdl.t..ly nepon.1bl. for o.bt..1ning t.he JnrCl~tion.. I beli.".
the .ut..ttt4td 1..Jonutton S. trul, eeeurati .ancJ eOlrtll.te. I .... -.n tbtit tbe~ .1'. UgnJiie.nt. penalt.J., tor aubdtt1ft9 t.l ..1nro.-uon. Jnclvlllng tilt pOIIJl>iUtyof filM 'hIS111prho_nt.

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Gerald F. Freck
Name (Type or Print)
President

Signature
9-6-96- Title Date

849880254

TIERRA-B-002402



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
~i (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permi t No.:

Public Service Electric & Gas Company
PSH&G Harrison Gas Plant
Harrison, New Jersey

N.I!lO. or HCRA Case No.:
CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42923

5-22-96

o

10'

5'
5'

0.010"
SCH 40PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Gerald F. Freck
Name (Type or Print)
President

Signature
9-6-96

Title Date

849880255

TIERRA-B-002403



.-
I MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION

(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSR&G Harrison Gas Plant
Harrison; New Jersey

HJQ.Q. or HeRA Case No. :
CERTIFICATIQN
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:
Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):
Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-4292"

PZ-2A
6-6-96

o

40'

35'
5'

0.010 "
SOl 40 pvc
SOl 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

ltutntntl£·t~n
1 eert y uti,. p.nalty or 1_... that I halv. p.r.onaUy ~.,"Joed and •• r.-.i11.r .ith t.h.. intor...t1on .\lbaitt-.d. 1ft 'lb.•• IIIoc:.-nt &lid
.11 .ttacm.nt. and th.tt. :tNI • ..s CD IhYi.nquhy o~ tho •• lndivJeh,I.l. 1ntlt1:u.t.ly .... ponI1bl. Ear abta1n1ng th. 1n[orwtll:lfl, J tI-IU....
tJM. .w.ttte4 1nfo:nution t. tN ... eC:CUr..t • .and e(:Jllpl.t.. ] M'I .... n th.t th.re ere .1gzl1f1e.nt peMlll •• tor .ull.n,ti .. 1.1.1••tnfortMtion, 1111clud1ngtb. po•• lbUily of U". and h,'Ttao,...nt..

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Gerald F. Freck
Name (Type or Print)

- President
Signature

9·6-96
Title Date

849880256

TIERRA-B-002404



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
-- (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

NJ2.Q. or HeRA Case No.:

.-

CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Si2e:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42925

PZ-2B
6-6-96

o

8'

5'
3'
0.010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

t·~:rH~·~ar.tpen.lty of I.. that I ""va .,. ........1Iy o""fll1ned • ...s ... hmUn .HI>tba Intonation .ubII1•• ..s In U,h "-n. 'M
.U .tt.C_nt. aM tll•• , ba .. d on Ol)' InquIryof t"o.. Indlvldll.loh"."I.t.ly t"_IIlI. for _.IDlng tba Info... u"". J boU....
t"•• .m1tt..s IDfo Uon 10 '''''' '<ovrau And <""1'10". ] t t .bote an .11lDIUcant_IU •• for .lIbalttlng r.l••tnf'ol"lMtlOl1. inclUding th. ~.ib1J1ty -01 U.,. _DC! Il1lpri_Q1'IIMDt..

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Cerald F. Freck
Name (Type or Print)

President
Signature

9-6-96
Title Date

849880257

TIERRA-B-002405



.- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison; New Jersey

~ or BCRA Case No.:

-

CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed!
Pumped or Bailed:
Lithologic Log:

26-42926

PZ-3A
6-6-96

o

39'

34'
5'

0,010"
5CH 40 PVC
5CH 40 PVC
2"

Unknown

Pump & Surge
1 HR

See Attached

Autb.niteatkf
I e.rt y u er peM)ty of J •• t"'t I IYV4 9'*l"aonaUy u:IlliUMd .nd •• r..tlial' wit.h tlMl iDro~tjon lublUtted in th1. d~nt .nd
.u 'U.c_"t •• nd that, bo • ..s on"')' lnqulryof tho•• JnlUvl.:lu.lo 1_iot.ly r._lblo for abto101''ll'tM JDrOtwotion,1ball..,.tM

.1Jtw.1tted Jnforlllli't1oll 1. "t:rve. ,ccurate .and cOlllllete. 1 .... an that tbere ..... 1g1li1ficant penaltJ •• for .ut.1tt.1D9 tal ••InforwAt.lon. l:ncltuUng the poellb:Ulty of Un •• nd l!1'1'r1.~t..

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Gerald F. Freck
Name (Type or Print)

- President
Signature

9-6-96
Title Date

849880258

TIERRA-B-002406



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
--, (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

N.J:O.O. or HCRA Case No.:

-

CERTIFICATION
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation):
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42927

PZ-3B
6-7-96

o
10'

5'
5'

Q 010"
5CH 40 PVC
5CH 40 PVC
2"

Unknown

Pump & Surge

lHR
See Attached

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Cerald F. Freck
Name (Type or Print)

President
Signature
9·6·96

Title Date

849880259

TIERRA-B-002407



-, MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSR&G Harrison Gas Plant
Harrison, New Jersey

NJJl.Q or RCRA Case No.:

--

CERTIFICATION
Well Permit Number (As assigned by NJDEpls

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42928

PZ-4A
5-28-96

o
35'

30'
51

0,010"
SCH 40 PVC
SCH 40 PVC

2"

Unknown

Pump & Surge

1 HR

See Attached

9"lhrgtlea~
c.•• ll r •• pen..lty or 1- tlull J bn. penonal)r "'nUlled &Il4 .. r .... llo H .. tb. InrorMUIlIl .oboa1tt..s ill tllh <loao.nt • ..,

.11 ette~_nu ..nd tlult ...... "" OIl "'Y J"'I"I<)' or t_. J'''1\'I<11101. t_t.tdy pon.lbl. ro. _d"lag tll. lDf_u ..... J ... 11...
the .lIlJoo1tted InloBlltJon Ie tn.. .CCUnt •• .., c""Pl.t.. I ......... tbu tlMn .n .i!PlIUc .. t penoltl •• lol' .lIbo1tUag r.l••Inlo ... Uon. inCluding 11Mpo.. lbllHy or U .... nd I."rt .._nt.

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Cerald F. Freck
Name {Type or Print)--. President

Signature
9-6-96

Title Date

849880260

TIERRA-B-002408



MONITORING WELL CERTIFICATION - PORM A - AS BUILT CERTIFICATION
-, (one form. must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permi t No. :

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison, New Jersey

NsI..O..Q. or ECRA Case No.:

-

CERTIFICATION
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1!2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed!Pumped or Bailed:
Lithologic Log:

26-42929

PZ-4B
5-24-96

o
12'

7'
5'

0.010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

!YtbtDU"'\~
J ".rl 1''' er P.....lly of I•• th.1 J hev. peuo ....lIy ." ... Iud .A4 ... 1.1U1I.. w1th tho I"'o ... tlon _IUd I" thl. d-..I .""
.11 .ttoc_ ..to ond th.t, 1>0 .... on -r Inquiry of the •• Incllvtd\aolo 1_1ot.1y ro_.lbl. lor OIlI.tDlng tho 1"ro ... t1on., J be11.".,
tho ._11 ... iftr".....tlon 10 tnM. 'Cell"l. And ~l.u. I ........ tIl.t U .... n .19"IU""'1 pe ....lU •• lot ...t.ilt!"9' 1.1••lafol"lNltion. 1nc:lu.d1nw the po •• JbU1ty or ft ... _n<1 J.iIlp ....t.OI'JiI'lent.

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Ger"ld F. Frech
Name (Type or Print)

- Presi dent
Signature

9-6-96
Title Date

849880261

TIERRA-B-002409



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
.~, (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

~ or ECRA Case No.:
CERTIFICATION
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot): __~~ _
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

PZ-5A
5-31-96

2.5'
54'

51.5'
5'

0.010"
5CH 40 PVC
5CH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

tu;::rHY·~~.""..a1ty or 1•• that I ","yo "" .. ""aUy a.aaiDed oro! ... r.aiUar .illl tba inta ... u....._tt-o In tllh d«uMnt .nd
..11 .tt.~hlMDt.. and th.t. M• ., on ay inquiry of tho •• JAdlv14ual* l.-di..t.ly r.~.lbl. for abt&1nihg' the illfaI'Nt1on. Z bll1.n
tho aw..utt-o Infc ..... Uca La tnM. aecural. am <>....,1.... 1 .. a.a", that Ula.... n o1gaUI".at ",,""ltl" rar a.m.ttUng tala.IDfo... U ..... Including the pca.Jbiltty ot fiD. and I~ri._t.

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Cerald F. Freck

- President
Signature

9-6-96

Name (Type or Print>

Title Date

849880262

TIERRA-B-002410



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
~ (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permi t No.:

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:
CERTIFICATION
Well Permit Number (As assigned by NJDEpts

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42931

PZ-S6

2.5'
5'

5.7'
1.8'
0.010"
SCH 40 pve
SCH 40 pve
2"

Unknown

Pump & Surge

1 HR
See Attached

iY1btDU"!t:J"
I c-ert. y u.1' p.nalty of J." that I be" p....on.Uy ex ... ined and •• '.-.iller with. t .... inlo .... tlcm .,maU.ted. 1n tbJ.. dOC'\llMlntand
.11 &ttt_nt • ...s that, be.ed 0tI -r i"'l"by or t_. IlIdl"1"" ... h'noditt.ly ....pon.ibl. ror oI>toinlng tbt inro... Uon, I 1>011.",
1be aul:a1tte<t Jhfo.... t.ton J. tn_, .~eur.t. anc3 t:~l.t.. I _ .".n that t:blrl &1' •• Jplt!cant pmwltt•• for -..bdt.ting :t.ll.I"ro.....uon. 111<:11141"S1thto po .. ibillty or 1100 .nd hop<1.._t.

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Cerald f. Freck

President

Signature
9-6-96

Name (Type or Print)

- Title Date

849880263

TIERRA-B-002411



- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison, New Jersey

1'tIQ.Q or HCRA Case No. :
CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allccation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42912

PZ-6A

o

30'

25'
5'
0.010"

5CH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

!litlu!Qns,~
I cut I' r pe"'ltl' or .... that J ha_ p" ........ Uy .,. ... 1n-.:l .M .11 r.-tun with tho 1nro.-Uon ._U-.:I I" thlo dO"'-nt .nd
.u .e"c'-nt. em that. b.. -.:I on Oly Inquiry or thoo. tndlvldu.l. t_t.t.ly pcn.;bl. lor obto1nl",tb. inr"....Uon. r bellev.
tbl ._teed 1nl".... tloo 11 true•• "curet. endc""'Pl.t.. r _ ..... tbet th ar. o1gn1Un"t_IU •• lor IUbUtUngr.loeinfonMt1on, iftcl'U4ifti tb po •• ibU1ty ct tt ... and i"",ri_onment.

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Gerald F. Freck

- Pre::.ident
Signature

9-6-96

Name (Type or Print)

Title Date

849880264

TIERRA-B-002412



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION-. (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

N!IO.Q or HCRA Case No.:

-

CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation):
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42913

PZ-6B
6-13-96

o
7'

5'
2'
0.010 "
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

f"~:rU~·M~~r.....lty or h_ t".t J have ... ro"""lly e""tined .nd .. r-..1Un _1e.. eM Jor,,_uOll .uboUUe4 10 thh lI_nt .nd
.11 .. tt.e ..... qt. and t.hou. ~.K on IllY j~try of t~. tndl.lv.14'ulill. i....-di.t.ly hlepon_lbl. tor Obt.elI1.1:ng th. J.nta .... Uon. r bel! .. "
U•• I~:ltted :lnfenMt1on 1. t"" •• C'eur...t. and ccq:tl.t.. 1 ... "are th.t th_r. are .tgniU~ant p.nalU •• tor .YI:n1t.ti:ng rll ••lnfonutiDQ. lncl1.aCSlngtb. po•• lbU1r:y of fine _nd I..., ..i.cr .... nt.

James Evans
Name (Type or Print)
JD 01632
Certification or License No.

Gerald F. Freck

President
Signature

9-6-96

Name (Type or Print)

Title Date

849880265

TIERRA-B-002413



- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison, New Jersey

llilO.O. or ECRA Case No.:
CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation):
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developedl
Pumped or Bailed:
Lithologic Log:

26-42914

PZ-7A
6-17-96

o
35'

30'
5'

0.010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

t\!~"WH¥·~~t .,.n.Uy "t 10" that] !l4ve .,. .. "... Uy .,. ... 1.- on<!oro tollJUor wit" rM 1ntonwtion oubllJttod in tbio _.r ond
all att ...chtMnt •• -nc1 that. be.ed Oft Illy Jnqulry of tho •• 1nd!vfdudl 1l1WMdl.tely relipem_1bl. for OIJt.JlIlng t.b. 1.nro.n..tion, 1 beJl..,.
t.he .m.ttt-.di IDfo:rwAt1Qn J. true .. _('curet. and. eClllp14te. :J ..... n t.b.lt the" .rtI .1gnUie.ant ~lt.l •• for .~ttll11 1'.1 ••1nt" ... uon. 1nelu<llng tM _a1t>11lly of Uno ond l"'Frh_l.

James Evans
Name (Type or Print)
JD 01632
Certification or License No.

C:orUUcoU"" 8y _tho out" ... or DIlly ,,,,thoth'" -optOOOlltoU..,.

Gerald F. Freck
Name (Type or Print)
Presi dent

Signature
9-6-96

Title Date

849880266

TIERRA-B-002414



.- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:
CERTIFICATIQlI
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing {cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

6-5-96

o

43'

38'
5'

0.010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

;.tbtnitc.t~

I "o.t y.. • pellalty ot 1•• tb.t 1 Mve p... onaUy o",,"J_ .nd OIlr ... Ubr .itll the 1nr"_u",, .ubaJtte<l in tll10 d""-"t ond
aU .t.tac,"--nt • .no that, boa." an -.y tJtq\J.1ry of' U,o.e individual. 1-..dlat.ly n.pon.1bl. for otll.tntng the 1.ntQr'NtlOl'l, J bill..,.
the .\OboIJtte<l1llro.-otJ"" 10 t ....... e"'rat •• nd <"'~lot.. I .......... t ....t tb .... an .j!PIlt1c ....t _lU •• rOt .w.JttJDg r.l ••1nfonutlon. ia-c:l\l4.1nv t ....poee1b1l1ty Qt fine _ndi illlpri.onn.nt.

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Cerald F. Freck
Name {Type or Print).- President

Signature
9-6-96

Title Date

849880267

TIERRA-B-002415



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas company
PSB&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:

_.

CERTIFICATIQN
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):
Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42916

PZ-8B
6-5-96

o
5'

3'
2'
0.010"
SCH 40 PVC
SCH 40 PVC
2"

"nknown

Pump & Surge

1 HR
See Attached

f,utbPnW"!:fD
J oeert :r u e:- pen.alty of 1... that. I hay. pl-r.on_lly unUned and •• f.-ntilial' .. it. .. tile i:ntOl"Ntlon -uba\ttte4 lID thle ~nt ....s
all att-aehrMnta _1'l4 th.t ... ba.ed on Wf lnquhy of t.hO •• indivl<tu,,11 1tl'lMdlateJy r •• pona1bl* for Dbt.llloingo the :lnfot'Nt1on. J' bell ....
t.h• .-utlIIUlteci lnfol"Ntlon i. true •• <."cuu.t. and C'~l.t.. ] _ .... n t:bllt t ....r-•• re .lgn1tJ.cant penalt1 •• tor aYbraltr.i:ng- tll ••1.nfo~tlC)ft. 1nCludlng t:lM- po•• 1bt11ty of ttne alllS 111lprlec:Maant. _

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Gerald F. Freck
Name (Type or Print)

- President
Signature

9-6-96
Title Date

849880268

TIERRA-B-002416



-I

MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No. :

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

lhrO.Q or HCRA Case No.:

-

CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42917

PZ-9A
6-12-96

o

26'

21'
5'

o 010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

tu~~:rny'~~rpon.lty of 10.. th.t % ho".. ponan.Uy -notMd .00 ... fa"'l1or with tho info_Uon ._tteo i. tbh doeu.ont .1Id
.11 _tt.c-t-nt. .. am thet, be.ed. on MY Inquiry ot tboe. lndlvictu'l. 11tf1*dlately n.pona1ble :tar obt.1n1ft9 the illfo.rMtJ.on, I: bel ta.,.
t ........... Ute.d lnfolWAtlcn 1. tl"\l., ar:curat. and cOlIpl.te. I ...... n tblit t.here ere .1gn1t1C&Dt penaltl •• fOI" .~t.t1ng 1.1 ••1n[o~t.ion. 1nelU41ng the po •• lb111ty at :fine .nd i-.p:d.om.nt.

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Cera 1d F. Freck

Name (Type or Print)
President

Signature
9-6-96- Title Date

849880269

TIERRA-B-002417



- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permi t No.:

Public Service Blectric & Gas Company
PSR&G Harrison Gas Plant
Harrison, New Jersey

~ or ECRA Case No.:
CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allccation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :

26-42918

PZ-9B
6-12-96

o

Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:
Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):
Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot): __~~~ _
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

7'

4'
3'
0.010"
5CH 40 eve
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

AutbtDtfcottJD
1 C'.rtl )' u .r petl..lty of 1." t.hat J h...... pIot.ol1aUy u_l ..-.d and •• lea111&r_iu the lnto~t:1on .~tt.., 1a tide 40euIIent I.tId
.11 at.ta(:''hrMnt •• hd that, ba.~ on 'frJ inquiry of t.bc•• J.bdlYiduala J.-.d1.tlly r*apon:albl. for obta.1u1ns t.hII lnto,...t.1on, I :bel1...,.
tlMi .~tl-S 1nfafllWt1onJ.. tJ'\l.~ _ceuratl .and ee-plet,. %.a .... reotbat th.re "I'e alplUc:aDt penalt1•• tOI' .~t.t1ng- Ill ••
Inforwat:Lon .. including tM poeltb1Uty or rtn.a ..nd t""r1Iorw.nt..

James Eyans
Name (Type or Print)
JD 01632
Certification or License NO.

Gerald F. Freck
Name (Type or Print) Signature

9-6-96President
Title Date

849880270

TIERRA-B-002418



- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSR&G Harrison Gas Plant
Harrison, New Jersey

WQ.O. or RCRA Case No.:
CERTIFICATION
Well Permit Number {As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot) :
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42919

PZ-l0A

o

27'

22'
5'

0.010"
SOl 40 PVC
SOl 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

"u t/ltRt teat ~
I c.:rtJ y u.r p.n ..lty of 1." thet J hi.v. per.oMlly 1n-.1 .nd _ I.-.llb,r ""Ut tile intor-ltlon eu.t..1tt4od In. t.hi. 4ocu-nt _lid
.11 .ttIllCt-ot ... nd that. b•• eeI on. ..,.. inquiry at trtoe. lndl.,I4tu.J_ 1nNocU-illtely .... POn.lbJ. for ~t.:l1li1Dg1 th. 1DfonlliltlO1l

r

J bel1 • .,.
th. _ut.ttl.c jbfo.nut1ctt 1e tn. .... C"t:urate &Ad <."OftlI'l.te. I .. _"_no tbat tMZ'e _:r_ 11gnltJ.eant paMl't1 •• tot' nbM1tt1ng r.1 ••:lnfOl'Ntlon. lncl'Udtll9 the po ... tbUlty or fi .... nd1 1~r1.o...-nt.

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Gerald F. Freck
Name (Type or Print)

9-6-96
Signature

Title Date

849880271

TIERRA-B-002419



-I
MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION

(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison. New Jersey

tLlil.O. or RCRA Case No.:
CERTIFICATION
Well Permit Number (As assigned by NJDEP's

Bureau of Water Allo~ation):
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) : __~~~ _Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developedl
Pumped or Bailed:
Lithologic Log:

26-42920

PZ-l0B
6-12-96

o

7'

S'
2'
0.010"
SCH 40 pve
SCH 40 pve
2"

Unknown

Pump & Surge

t HR
See Attached

James Evans
Name (Type or Print)
JP 01632
Certification or License No.

Cerald F. Freck
Name (Type or Print)

President
Signature

9-6·96
Title Date

849880272

TIERRA-B-002420



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
~. (one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permi t No.:

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison, New Jersey

~ or BCRA Case No.:
CERTIFICATIQN
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):

.-
I

Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/Pumped or Bailed:
Lithologic Log:

26-42921

6-11-96

o
27'

22'
5'

0.010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

bth,ntic ..t.!r .
I e.ftl y lty of 10.. tht 1 ","v. p.faOlloUy --1.- on4 a. f...uUar ..it" t1M 1nfDrMUoa .u1>Ntta4 i" tllia ~"t a""
.U 0"."'-" nd tllat, tNlaa<!.... WI)' 1nqu1ry of tIIo•• 1nd1..1"".1a 1_1o"1y r •• _albl. ror Obta1n1ft9 tM 1I>fo.-ot 101>, J tNlH...
tll ........ 1UM 11lfo.... UQD 10 tru., •• " ..f.t. one """",l.t.. I ... " .... tllat tllar. In .ignlf1"."t penonl •• for ftblaitUb!I f.h.lntOnMt1on, inclUding tM po.'1bUlty of' f1n •• nd 1"'Pr1.~t.

James Evans
Name (Type or Print)
JD 01632

Si

Certification or License No.

Gerald f. Freck
Name (Type or Print)

President
Signature

9·6·96
Title Date

849880273

TIERRA-B-002421



-.
!

MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSR&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:
CERTIFICATION
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1!2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot):
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify) :Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed!
Pumped or Bailed:
Lithologic Log:

26-42937

PZ-12A
6-7-96

o
42'

37'
5'

0,010"
SCH 40 PVC
SCH 40 pvc
2"

Unknown

Pump & Surge

1 HR
See Attached

;;uth.nU".t~
1 e.n y u r ponaHyof 10. tl>lt J 1>1... pUOOIIIIlly""'Il1ned aM ... f .. Ut.r .Ith tbt info.-Uon ._ttt<! In ti,l. __ nt .nd
.11 .n.e"'nt. 'M tlltt, bt.e<! 00 "'Y tnquiryor tho•• In.U.lclIlo1.I-iotoly " o1bl. for clJttlolng tilt lnto_uon, 1 bell ....
t'" .~tt." Into t1"" 1. tru., .ceurot. and e~l.t.. J tl>lt tit 'n o1gnlUCllltpon.lt1•• for .ut.uu.., f.h.iafo.-oUon, ineluo:11""tbt _o1bl1lty of fino 'M hlprl._nt.

James Evans
Name (Type or Print)
JI) 01632
Certification or License No.

Cerald F. Freck
Name (Type or Print)

President
Signature

9-6w96
Title Date

849880274

TIERRA-B-002422



.- MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Electric & Gas Company
PSE&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:
CERTIFICATION
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):
Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot):
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42938

PZ-13A
6-13-96

o

45'

40'
5'

0,010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR
See Attached

AythtDitC.l~
1 c.l't y ..~r .,.n.lty of J •• th.t. J Mv. pel'eoneUy ex.a1hltd end .'" f.lld11u" with the info ..... t.tcn eubl\Jtted Ja t.hi. ctocv.ent and
.11 .tt.actw.nt. aiad that, .ba.e.:s on Illy inquiry of thoe. 1ndtvid'u.dl 1-.-.stately .... pcnIUbl. for obt.ll1Jng tM infor.t1oa, I 'beU~
the .~ltted Inro~tlCd1 1. tn-e, .cC\lrat. ud cQlllPlete. I ...... n. tbllt tben .~ •• 1gn.1tle.at ~nlilt.1 •• tor .•u.t.1tt1Dg t.l ••tnforw.Uan. lhcludlng t~.. po•• lbU1ty of UM ..l>/I 1..,r1o_t.

James Eyans
Name (Type or Print)
JP 01632
Certification or License No.

Cerald F. Freck
Name (Type or Print>

President 9-6-96

Signature

Title Date

849880275

TIERRA-B-002423



-I
MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION

(one form must be completed for each well)

Name of Permitee:
Name of Facility:
Location:
NJPDES Permi t No.:

Public Service Blectric & Gas CompanyPSB&G Harrison Gas Plant
Harrison, New Jersey

MJIQ.Q. or BCRA Case NO. :
CERTIFICATION
Well Permit NUmber (As assigned by NJDEP's

Bureau of Water Allocation) :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot)
Total Depth of Well to the nearest 1/2 foot:
Depth to Top of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot): __~~~ _
Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

26-42939

o

9'

4'
5'
0.010"
SCH 40 PVC
SCH 40 PVC
2"

UnkoQWD

Pump & Surge

1 HR
See Attached

e~!",nue!thoa
I CUl I' u p....lly of I ... lhol I h.v. ~nonll1y IXII'IJ"lOd'lid •••• 1O.\Uu wUh .h, '"'o ... tl",, ._tle<! in .hlo l!I n•• IOIJ
.11 .. tt.c nt •• nd t.hat. b8.ed on ~ inquiry of tho •• lDd.!yid\lll. h, ... di.t.Jy 1"e-_pon.1bl. tor obt..lnln.g th. 11D1'o..... tt I 1>111.".tM

.uIa1tt~ lnfonutJcn 1. tru •• eeeurate and (:OI'l1"l.t.. t _ •••n t:r:.et there .-r•• Sgnirtc:_n.t patlAlt1 •• for nblltt1ns '.1 ..In,.,l1IlItlOtl., In.clud1ng: th. pcHI.1bUi-ty of' fi1M _nod 111'1'T1.onMllt.

James Eyans
Name (Type or Print)
JD 01632
Certification or License No.

Gerald F. Freck

Signature
9-6-96

Name (Type or Print)
President

Title Date

849880276

TIERRA-B-002424



MONITORING WELL CERTIFICATION - FORM A - AS BUILT CERTIFICATION
-- (one form must be completed for each well)I

Name of Permitee:
Name of Facility:
Location:
NJPDES Permit No.:

Public Service Blectric & Gas Company
PSB&G Harrison Gas Plant
Harrison, New Jersey

~ or HCRA Case No.:
CERTIFICATION
Well Permit Number {As assigned by NJDEP's

Bureau of Water Allocation} :
Owners Well Number (As shown on the

application or plans) :
Well Completion Date:
Distance from Top of Casing (cap off) to

ground surface (one-hundredth of a foot):
Total Depth of Well to the nearest 1/2 foot:
Depth to TOp of Screen From Top of Casing

(one-hundredth of a foot) :
Screen Length (or length of open hole) in feet:Screen or Slot Size:
Screen or Slot Material:
Casing Material: (PVC, Steel, or other-Specify):Casing Diameter (inches):
Static Water Level From Top of Casing at the Time

of Installation (one-hundredth of a foot) :Yield (gallons per minute) :
Development Technique (specify):
Length of Time Well is Developed/
Pumped or Bailed:
Lithologic Log:

PZ-14A
6-14-96

o

35'

30'
5'

0·010"
SCH 40 PVC
SCH 40 PVC
2"

Unknown

Pump & Surge

1 HR

See Attached

tY~:ru;;·~iU!:r p"....1ty of la .. t""t J IuIv. I"'ro"".lly ...... b.ed and •• fWUu ..nil tlla 1nfon.uon aubol1ttOOll iD tbiD doC\llODntand
_u ..t.t.ct..nt •• nd that. .. b..ed on. ., 1nquhy of t),OlIe individual. 11l1... <Uately n.ponlJ.bJe fer obt..lnlng the inro .... tlOft. I beJ1ew
t:M- ew.Jtted llllor..tlon. .1. true, .C~I'.t. end c~l.t.. I .... n .. U••t tlMr...... lign1Ue.nt "'nI'1t1 •• 'ar .uhII1tt1hg' 1.1 ••info.-Ucm, 1nclu41ng Lila p" .. iblllty of fina and t..,rh_t.

James Evans
Name (Type or Print)
JD 01632
Certification or License No.

OorUficaUon ay """"ti ... OfUcer Or Duly AULborh..:l aapr .... t.tho.

Geral d F. Freck

Name (Type or Print)
President

Signature
9-6-96

Title Date

849880277

TIERRA-B-002425



-, NJDEP CONTOUR MAP REPORTING FORM

Contour Map Title: Potentiometric Surface Map FiIIMalenal Unit. Hil:b Tide
Contour Map Number: Fi~ure 4

1. Did any surveyed well casing elevations change from the previous sampling event?
If yes, attach new "Well Certification - Form a" and identify the reason for the elevation change
(damage to casing, installation ofrecovery system in monitoring well, etc.)

Yes []

Not Applicable (this is the first event)

NoD

2. Are there any monitor wells in unconfined aqUifers in which the water table elevation is higher than
the top or the well screen? Yes 0 No D
If yes, identify these wells.

PZ-lB
PZ-2B
PZ-3B
PZ-4B

PZ-8B
PZ-IOB
PZ-13B

3. Are there any monitor wells present at the site but omitted from the contour map? Yes [J
Unless the omission of the well(s) has been previously approved by the Department, justify the omissions.

4. Are there any monitor wells containing separate phase product during this measuring event? Yes [J

Were any of the monitor wells with separate phase product included in the ground water contour map? Yes C
If yes, show the formula used to correct the water table elevation.

.-

No~

N00

No0
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r- 5. Has the ground water flow direction changed more than 45" from the previous ground water

contour map?
If yes, discuss the reasons for the change.

Not Applicable (this is the first event)

6. Has ground water mounding and/or depressions been identified in the ground water contour map?
Unless the ground water mounds and/or depressions are caused by the ground water remediation
system, discuss the reasons for this occurrence.

There appears to be a groundwater mound in the central portion of the Site which may
be attributed to increased recharge in this area. Further investigation is necessary to
confirm the presence .of this mound.

7. Are all the wells used in the contour map screened in the same water-bearing zone?
If no, justify inclusion of those wells.

8. Were the ground water contours

[] computer generated,

[] computer aided, or

Ii:1 hand-drawn?
If computer aided or generated, identify the interpolation method(s) used .

.-

YesD

Yes 0

Yes 0

No []

NoD

No [J
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- NJDEP CONTOUR MAP REPORTING FORM

Contour Map Title: Potentiometric Surface Map. EiIJ Material Unit. Low Tide
Contour Map Number: FiVUre ~

1. Did any surveyed well casing elevations change from the previous sampling event?
If yes, attach new "Well Certification· Form a" and identify the reason for the elevation change
(damage to casing, installation of recovery system in monitoring well, etc.)

Yes [J

Not Applicable (this is the first event)

No []

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than

the top of the well screen? Yes 0 No C
Jfyes, identify these wells.

PZ-28
PZ-38
Pz-48
PZ-S8

PZ-IOB
PZ-138

3. Are there any monitor wells present at the site but omitted from the contour map? Yes 0
Unless the omission of the well(s) has been previously approved by the Department, justify the omissions.

4. Are there any monitor wells containing separate phase product during this measuring event? Yes []

Were any of the monitor wells with separate phase product included in the ground water contour map? Yes []
Jfyes, show the formula used to correct the water table elevation .

.-.
I

No0

No0

No 0"
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-I 5. Has the ground waler flow direction changed more than 45° from the previous ground water

contour map?
If yes, discuss Ihe reasons for the change.

Yes[] No[]

Not Applicable (this is the first event)

6. Has ground water mounding and/or depressions been idenlified in the ground water contour map?
Unless the ground waler mounds and/or depressions are caused by the ground water remediation
system, discuss the reasons for this occurrence.

Yes 0 No []

There appears to be a groundwater mound in the central portion of the Site which may
be attributed to increased recharge in this area. Further investigation is necessary to confirm
the presence of this mound.

7. Are all the wells used in the contour map screened in Ihe same water-bearing zone?
If no, justify inclusion of those wells.

Yes~ No[]

8. Were Ihe ground water contours

[J computer generated,

[] computer aided, or

21 hand-drawn?
If computer aided or generated, identify the interpolation method(s) used.

849880281
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-I NJDEP CONTOUR MAP REPORTING FORM

Contour Map Title: Potentiometric Surface Map. Glacial Deposits Weh Tide
Contour Map Number: Fieurc <h

1. Did any surveyed well casing elevations change from the previous sampling event?
If yes, attach new "Wel1 Certification - Form B" and identify the reason for the elevation change
(damage to casing, instal1ation of recovery system in monitoring well, etc.)

Yes 0 NoD

Not Applicable (initial sampling event)

2. Are there any monitor wells in unconfined aquifers in which the water table elevation is higher than

the top of the well screen? Yes [J No 0
If yes, identify these wel1s.

,-

3. Are there any monitor wells present at the site but omitted from the contour map? Yes [J
Unless the omission of the well(s) has been previously approved by the Deparonent, justify the omissions.

No 0"

4. Are there any monitor wells containing separate phase product during this measuring event? Yes 0
Were any of the monitor wells with separate phase product included in the ground water contour map? Yes ItJ
If yes, show the formula used to correct the water table elevation.

No []
No []

0.04 feet of product was observed at the bottom of Piezometer PZ-7A. No correction
was used to calculate the water level elevation.

G:IPROJECTS\96)·6:1061RJ.RPTlHIGHFRM I.DOC Page I of2 849880282

TIERRA-B-002430



-. 5. Has the ground water flow direction changed more than 45° from the previous ground water
contour map? ,
If yes, discuss the reasons for the change.

Not Applicable (initial sampling event)

6. Has ground water mounding and/or depressions been identified in the ground water contour map?
Unless the ground water mounds and/or depressions are caused by the ground water remediation
system, discuss the reasons for this OCCurrence.

7. Are all the wells used in the contour map screened in the same water-bearing zone?
Ifno, justify inclusion of those wells.

8. Were the ground water contours

[J computer generated,

[] computer aided, or

~ hand-dra~?
If computer aided or generated, identify the interpolation methodes) used.

Yes []

Yes 0

Yesii:'!

No [J

No~

No [J

G :'RROIECTSI963.63061Rl. RPTIHIGHfRM 1.0<X.' Page 2 of2 849880283
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- NJDEP CONTOUR MAP REPORTING FORM

Contour Map Title; Potentiometric Surface Map. Glacial Deposits. Low Tide
Contour Map Number; FjVJre 7

] . Did any surveyed well casing elevations change from the previous sampling event?
If yes, attach new "Well Certification - Form B" and identify the reason for the elevation change
(damage to casing, installation of recovery system in monitoring well, etc.)

YesO No 0

Not Applicable (initial sampling event)

2. Are there any monitor wells in unconfmed aquifers in which the water table elevation is higher than

the top of the well screen? Yes 0 No 0
If yes, identify these wells.

-I

3. Are there any monitor wells present at the site but omitted from the contour map? Yes []
Unless the omission of the well(s) has been previously approved by the Department, justify the omissions.

No0

4. Are there any monitor wells containing separate phase product during this measuring event? Yes ~

Were any of the monitor wells with separate phase product included in the ground water contour map? Yes 0"
If yes, show the formula used to correct the water table elevation.

NoC
NoC

0.04 feet of product was observed at the bottom of Piezometer PZ-7A. No correction was
used to calculate the water level elevation.
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5. Has the ground water flow direction changed more than 45° from the previous ground water

contour map?
If yes, discuss the reasons for the change.

Not Applicable (initial sampling event)

6. Has ground water mounding andlor depressions been identified in the ground water contour map?
Unless the ground water mounds and/or depressions are caused by the ground water remediation
system, discuss the reasons for this occurrence.

7. Are all the wells used in the contour map screened in the same water-bearing zone?
If no, justify inclusion of those wells.

8. Were the ground water contours

o computer generated,

o computer aided, or

o hand-drawn?
If computer aided or generated, identify the interpolation method{s) used.

Yes []

Yes []

Yes 0

NoD

No0

No []
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Appendix F
Long Term Water Level Measurements

PSE&G Harrison Site

PZ-1A PZ·18 PZ-SA PZ-SS PZ-68 PZ-7A PZ-10B PZ·13A PZ-138 50-1
ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

[FT-M5LJ [FT-MSLJ [FT.MSLJ [FT-MSLJ [FT-MSLJ [FT-MSLJ [FT-MSL] [FT-MSL] [FT-MSLJ [FT-MSLJ

7/26196 3:30:00
.. 1

1.9331 1.692 NA 4.989: -3,442 NA -2.3441 6.952: 3.3610.6851
7126/96 4:00:00 0781 1.869 NA 4.991 ; -3,437 NA -2.337. 6.952:

3.
65Sl. i 2.349,

7/26/96 4:30;00
0.8441

2.706; 1.998 NA 4,989: . -3.437 NA -2.337; 6.9381 3.837 .
7/26/96 5:00:00 0.877 I 2.07 NA I

-3.446 NA -2.3441 6.929. 3.9;2.99
1 4.9841

3.62317/26196 5:30;00 0.821 3.191
1

2.028 NA 4.984 -3.446 NA -2.344
1 6.9251

7/26196 6:00:00 0.736) 3.244, 1.92 NA 4.98! -3.451 : NA -2.348

1

6.915! 3.2651
7126196 6:30:00 0.635, 3.126! 1.775 NA 4.973: -3.456, NA -2.357

6.906
1

2.836,
7126196 7:00:00 0.5221 2.983) 1.604 NA 4.971 : -3.451 : NA -2.362 6,902 2.393,

NA I7126/96 7:30:00 0.391 2.8051 1.408 NA 4.966i NA -2.367 6.8971 1.888
7126196 8:00:00 0.2471 2.602

1

1.203 NA 4.966i NA ! NA -2.362 6.9021 1.376
7126/96 8:30:00 0097

1

2.411 0.979 NA 4.948 NA NA -2.362 6.906) 0.643
7/26/86 9:00:00 -0.057 2.206, NA NA 4.936: NA NA -2.367 6.911 0.338
7/26196 9:30:00 -0.175 2.007 NA NA 4.9341 NA NA -2.3621 6.92! -0.091
7/26196 10:00:00 -o.272i 1 NA NA NA -2.3571

I
-0.419,1.83

1

NA 4.927, 6.939j
7/26196 10:30:00 -0.334: 1.68 NA NA 4.941 i NA NA -2.362 6.9431 -0.619'
7/26196 11:00:00 -0.385

1 1.5391 NA NA 4.948' NA NA -2.371 6.943 -0.774
7126196 11:30:00 NA 1 NA NA NA 4.948j NA NA -2.371 6.95 -0.878
7126196 12:00:00 NA I NA NA NA 4.913i NA NA -2.381 6.95 -0.926
7/26/96 12:30:00 NA NA NA NA 4.861 NA NA -2.38, 6.959 -0.804
7/26196 13:00:00 NA

I
NA NA NA 4.8691 NA NA

0

2.3711 6.9731 -0.4
7126196 13:30:00 NA NA NA NA 4.915; NA NA -2.371 : 6.987: 0.34,
7126/96 14:00:00 NA I NA NA NA I NA NA -2.3711 7.0721 1.28114,964

1

7/26196 14:30:00 NA I NA NA NA NA NA NA NA I NA I, I 2.128i

NA = DataNotAvailable
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Appendix F
Long Term Water Level Measurements

PSE&G Harrison Site

7/18/96 14;00;00 0.0831 2609
1

0.3911 3.154: 5.1371 -3.2061 5.391 i NA "1'
1.242

1I
3,158r 5.388!

7.5841
7/18/96 14:30;00 -O.08!i 2.379j 0118; 5.1441 -3.202' NA 7.584

1
0.624

7/18/96 15:00:00 ·0.221i 2.153: -0 133! 3158j 5.148; -3.1931 5.3951 NA 7.598
0.

043
13.163: 5.151 ! I 7598

1

7/18/96 15:30:00 -0.32;' 1,936: -0.3431 -3188! 5395
1

NA -0.356
7/18/96 16:00:00 -OA03 1.7631 -0.507i 3.163! 5.155! -3.183; 5A: NA

7.603
1

-0.658:i f7/18/96 16:30:00 -0.45i 1.6061 -0 599! ~:~~:i5.157: -3183
1 5.398i NA 7.603

-0.
79

1-0,4771
,

7/18/96 17:00:00 14471 -0.668 ' 5.1621 -3.1791 SA, NA 7.612, ·0.82
7/18/96 17:30:00 -0.5: 1,276, -0,7121 :3.1581 5.167i -3.179 5.4051 NA 7.6121 -0.878,7/18/96 18:00:00 -0,5031 1,1281 -0.717! 3.1541 I

-3'179! "001
NA -0.792

-0 463[ 0.9811

, I
5,169i 7.6171

7/18/96 18;30:00 -0.636; 3.144, 5.164i -3.183 5.395 NA 7.598! -0.451

1

. I
-0.4351 5.1621 7.594 [7/18/96 19:00:00 -0.339,

0.
891

1

3144; .3.188, 5.395 NA 0.142
7/18/96 19:30:00 -0141 0.951 -0.147 3135

1

5.169! I 5.395 NA 0.905,• I .3.188i 7.598,
7/18/96 20:00:00 0.097

1
1.172 0.172: 3.135 5.1641 .3.1881 5.391 NA 7.5891 1.7111 I

5.1621
7/18/96 20;30;00 0.33'1 1.3911 0506' 3.131 i -3.179 ! 5.391 NA 7.589

1
2.502. I I

7/18/96 21;00;00 0.57 1.65
1

0.843, 3.126i 5.16! -3.179
1 5.3911 NA 7.581 3.251

7/18/96 21;30;00 0.727 2.086 1.094, 3.126 5.157, -3.174 5.391 NA 7.581 3.733
7/18196 22:00:00 0.8171 2,61 1.2671

3.126: 5.161

-3.
17

1
5.391 NA 7.581 3.985I

3.126
1

7/18/96 22;30;00 0.849

1

2.992

1

1.364, 5.161 -3.17 5.386 NA 7.571 4.045
I

-3.17 5.386 [ NA 3.97/18/96 23:00:00 0.835 3267 1.3761 3.1261 5.
157

1
7.565

I7/18196 23:30;00 0.808
1 3.4261 1.359j 3,141 5.164 -3.156! 5.3911 NA 7.575 3.745

7/19/96 0:00:00 0.798
1

3.497 1.335j 3.1441 5.1761 -3.141 5.41 NA 7.589
3.

59
17/19/96 0:30:00 0.755 3A58 1.2721 3.149, 5.176i

-314
1

5.3951 NA 7.589 3.355
7/19/96 1:00:00

0.
69

1
3.35 1.1751 3.1581 5.185 ·3.135' 5.395 NA 7.589 3.035

7/19/96 1:30:00 0.575 3.195 1.016: 3.167 5.19 -3.121 5.409 NA 7.603 2.571
7/19/96 2:00;00 0.448i 2.997 0.8151 3.167 5.19 -3.126 5.405 NA 7.594 2.04
7/19/96 2:30:00 0.298

1
2.78 0.587

1
3.172 5.192

1
-3.126 5.4 NA 7.598, 1.48

7/19196 3:00:00 0.152 2.5541 0.349j 3.177 5.201; -3.1121 5.414 NA
7.607

1
0.899

7/19195 3;30:00 1 1
0.095j 3.181 ; 5.213j -3.103 5.414 NA 7.617 0.31CO 0.003

1

2.328j
.1:10- 7/19/96 04:00:00 -0.138 2.109i -0.151, 3.1771 5.211 -3.1071 5A14 NA 7.607 -0.22·(0

7/19196 1.9131 5.215
1 -3.107: 5.418

1
NA 7.612 -0.5271

0) 4;30:00 ~'~I -0.3341 3.1811CO 7/19/96 5:00:00 -0.29 1.7511 >0.472
1

3.181 : 5.2131 -3.1121 5A14

1

NA 7.603 -0.75810
7/19196 5:30:00 -0.348 1.606

1
-0.58 3.1771 5.2151 -3.1121 5.418 NA 7.603 -0.9031N ,

-1.0411
CO 7/19/96 6:00:00 -0.391 1.447, -0.6681 3.181 5.2241 -3.1031 5.418. NA 7.6121.CD ,

Page 1
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PZ-1A PZ·1B PZ-5A PZ-SB PZ-6B PZ·TA PZ-10B PZ-13A PZ-13B SG-1
ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

DATE TIME
[FT-MSL) [FT.MSL) (FT-MSL) (FT·MSLJ [FT-MSLI [FT-MSL) (FT-MSL) [FT-MSL) [FT-MSL) (FT-MSL)
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Appendix F
Long Tenn Water Level Measurements

PSE&G Harrison Site

i==-
PZ-1A PZ-iS PZ-5A PZ-5B PZ-6B PZ-7A PZ-10B PZ-13A PZ-13B sG-1

ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

TIME
[FT·MSL] [FT-MSL] [FT-MSl] IFT-MSL] [FT-MSL] [FT-MSL] IFT·MsLl [FT-MSLJ [FT-MSL] [FT.MSLJ

7/19/96 6:30:00 -0.403
1

1285
1

-0.689i 3.1771 5.224; .3.103] 5.418; NA 7.6071
-0.9i

7/19(96 7:00:00 -0,357 1.142
1

-0.5991 3.161, 5,2171 -3.112, 5.409: NA 7.589 -0.612,
-3.11217119(96 1:30:00 -0,2441 1.011 -0.401; 3.161i 52151 5.409: NA 7.584 -0.008

1.004: -01241 3.163! 5.22!
,

7/19/96 8:00:00 -0.057i -3.107, 5.414i NA 7.584 0.774,

7/19/96 8:30:00 0,162, 1177: 0,1761 3163
1

5,215: -3.112, 5.409! NA 7,571, 1.519!

1.382 i 0.474
1

-3.1161

,
7.561 !7(19(96 9:00:00 0372j 3,154, 5.211 : 5.405 ~ NA 2.206)

1.5941
,

7(19/96 9:30:00 0.5751
0,774' 3.167: 5.236j -3.071 5.432: NA 7.598! 2.868

1I

1.048' 5.448 !7/19/96 10:00:00 0.708i 1.933! 3.177; 5.261 : -2.99j NA 7.642' 3.413

7/19/96 10:30:00 0.914i 2.404: 1.263 ; 3.1721 5.268i -2.994! 5.4461 NA
7.

656
1

3.751

2.801 :
,

7/19/96 11:00:00 0.985; 1403
1

3.1541 5.25: -3.021 5.428: NA 7.628 3.936
1

7/19196 11:30:00 1.008! 3.108i 1.4821 3.167; 5.268; -3.003! 5.439: NA 7.642, 3.971

0.9991 3.329! 1.4951
1 I

7.62Si7/19/96 12:00:00 3.172: 5.271 i -3.003! 5,435
1

NA
3.

84
1

7(19196 12:30:00 3.4421 1.4541 3,1811 5.2841 -2,9851 5.448 NA 7.6471 3.6390.9621 I
1.4031 3.1861

I

7.65117/19196 13:00:00 0.937: 3.449; 5.284! -2.98 5.448i NA 3.417,

0.868!
I 3.191 -2.9761

, ,
7(19196 13:30:00 3,

352
1

1.3131 5.
291

1
5.448, NA 7.651 ! 3.085!

7/19/96 14:00:00
0.

745i 3.209 3.191 ' 5.294 1 NA
7.

656
1

2.56411.136! -2.976, 5448

13.1931 5.2941
I

7/19196 14:30:00 0.568 3.0011
0.889, -2971 i 5,448 NA 7.651 1.925'

i
3197

1

I 5.448!7(19196 15:00:00 0.395i 2.766,
0.

619i 5.301; -2.962

1

NA 7656

1

1.281

7/19/96 15:30:00 2.533: 0.381 5.3011 -2.962 I NA 7.656 0.7510.2521 3.1971 5.439

1
7/19/96 16:00:00 0.12: 2.3071 0.148; 3.193: 5.298! -2.971 i 5.439 NA 7.642 0.2181

7/19/96 16:30:00 0.039
1

2.093: -0.011 i 3.197! 5.301\ ~97·1 5.435, NA , 7.6421 -0.029

7/19/96 17:00:00 1.9011 -0.0781 1 5294 5.425i -1.8521 7.612; -0,068!
0.026

1
3.1971

7/19196 17:30:00 -0.007

1

1.749: -0.11 3.1971 5,31, NA 5.4481 -1.8451 7.67 -0.174

7/19/96 18:00:00 -0.053 1.6041 -0.202 3.1931 5.305 NA 5.471
1

-1.8181 7.799 -0.271

7/19196 18:30;00 -0.122 1.454 -0.306, 3.1811 5.305 NA 5.504
-1.

871
1

7.889 -0.421

7/19196 19:00:00 -0.171 1.292 -0.375; 3.177i 5.312 NA 5.5591 -1.884 7.96 -0.483

7/'9/96 19:30:00 -0.147
1

1.161 .0.329
1

3.1n 5.312 NA 5.601
1

-1.8981 8.016 -0.213

CO 7/'9196 20:00:00 -0.011
1

1.08 -0.115 3.167' 5.31 : -2.9231 5.631 -1.919 8.046, 0.463
.I:loo 7/19(96 20:30:00 0.185 1,142! 0.148

1

3.158\ 5.305
1

-2.9641 5.6541 -1.947
8.

06
1

1.215
CD
00 7/19196 21:00:00 0.367

1
1.3311 0.418: 3.154, 5.307 -2.991 5.6651 -1.961 8.078 1.888

00 7/19(96 21:30:00 1.518
1

0.716: 3,144j 5.3011 -3.008 ' 5.661 ! ·1.979 8.087[ 2.592
0 0,579,

-3.0131N 7/19/96 22:00:00 0.745\ 1.784

1

0.965: 3.144
1

5.301, 5.644: -1.9911 8.092 3.125!
CD 1
0 7/19/96 22:30:00 0.891 2.21 1.1931 3.144! 5.287j -3.026i 5,6211 -1.991 : 8.106 3.641..1
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AppendllC F
Long Tenn Water level Measurements

PSE&G Harrison Site

PZ-1A PZ·18 PZ-5A PZ-58 PZ-68 PZ-7A PZ-10B PZ-13A PZ-13B SG·1
ELEV ElEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

[FT-MSL] [FT-MSl) [FT-MSl) [FT-MSL] [FT-MSL) [FT-MSl) [FT-MSL) [FT-MSL) [FT-MSL] [FT-MSL]

7/19/96 23:00:00 0.9411 2631 1.336; 3.14' 5.2661 "~71 5.61 ! -2.0091 8.0921 3.
828

12.965] 1.3991
I I

-2.03717/19/96 23:30:00 0.953 3.14, 5.243; -3.061 5.594, 8.07B, 3.B14
7(20/96 0:00:00 0.881 3.1721 1.3411 31441 5238: -3.066 5,589~ -2.0411 8.0921 3.5471
7/20/96 0:30:00 0.83S 3.2551

1.29' 3144i 5.227j -3.075: 5.578! -2.0551
8.078' 3.361

1.212! 3.144, 5.2171 -3.0841
I

,
7/20/96 1:00:00 0.771 3.209' 5573

j -2.062, 8.069: 3.108
0.69i r , ,

7120/96 1:30:00 3,114: 1,099i 3.149i 5.215: -3.0931 5.571, -2.0671 8.0731 2.739
I 0.9071

I7/20/96 2:00:00 0.549 2969
1

3.158

1

5.211 i -3.098·
5.

548
1

-2.0e1

1

8.073
1

2.232
r

7/20/96 2:30:00 0.33EI 2.775i ~:~~:i3.154 5.201 i -3.11 i 5.552 -2.09 8.055/ 1.531
7120(96 3:00:00 0.157' 2.545; 3.154i 5.194, -3.128 5.555

1
-2.108, 8.03

1

0.905
I7120/96 3:30:00 0.007', 2.309

1

0.109, 3.1541 5.192, -3.128 5559
1 -2.

122
1

8.025 0.363,
7120/96 4:00:00 -0.1291 2.095 -0.133: 3.156

1

5.187i -3.137 5.555. -2.127 8.025 -0.135
7120/96 4:30:00 -0.253 1.901

1 -0352: 3.154
5.

183
1

-3.151
1

5.552 -2.138 8.0161 -0.571
7120/96 5:00:00 -0.371 1.735, -0.567i 3.154: 5.176 -3.165/ 5.548 -2,1611 7.997/ -0.965
7120/96 5:30:00 -0.482 1.583! -0.7671 3.144: 5.169, -3.176 5.538 -2.175

1
7.983 -1.348

-0.563, 1.4261 I
5.543j7120/96 6:00:00 -0.917; 3.14! 5.164i ·"'''1 -2.194! 7.97 -1.54

7120/96 6:30:00 -0.613 1.2741 -1.01 ! 3.141 5.162, -3.19 5,5381 -2.198; 7.96 .,.6"1i 7120/96 7:00:00 -0.65 1.126: -1.0461 3.131 : 5.16 -3.204 5,5381 -2,2141 7.947 -1.56
0.983!

1

7/20196 7:30:00 -0.623 -0.9631 3.131 i 5.155 -3.213i 5.541i -2.228 7.94 -1.203
I

7.92117I20/9fJ 8:00:00 -0.544

1

0.8771 -0.8!
3.

121
1

5.148 -3.2321 5.536
1

-2.242 -0.69317120/96 8:30:00 -0.426 -0.5851 3.121 5.148! -3.227 5.541 -2.256 7.9171 -0.0540.789
1 ,

7(20/96 9:00:00 -0.2671 0.829/ -0.329i 3.1171 5.1461 -3.2321 5,531
1

-2.2651 7.907 0.622
7120/96 9:30:00 -0.099

1
0.999' -0.071' 3.1121 5.1481 -3.218

1

5,541 I -2.2651 7.907 1.238
7120/96 10:00:00 0.102 1.205 0.213 3.117 5.1481 -3.223 5.527

1
-2.27 7.898 1.902

7(20196 10:30:00 0.293 1.414 0.497 3.107 5.146. -3.218 5.536, ·2.281 7.889 2.543
7120196 11:00:00 0.409 1.668, 0.707 3.107 1 -3.213

5.
538

1

-2.277 7.889 2.903..,,',7120196 11:30:00 0.471 2.021 0.838 3.112, 5.155 -3.204 5.538 -2.26 7.889 3.067
7120196 12:00:00 0.522 2.362 0.94 3.103' 5.155 -3.199j 5.534' -2.26 7.875 3.191

CD 7120196 12:30:00 0.535 2.589 0.983 3.107 5.167! 5.538 -2.251 7.88 3.143~ -3.191
CO 7120/96 13:00:00 0.517 2.736, 0.979! 3.107 5.162 -3.195

1

5.525 -2.247 7.87' 3.055
CO 7120/96 13:30:00 0.475

2.
792

1
0.94

1
3.112 5.174 5.543 -2.242 7.861 2.85CO -3.1721

0 7120/96 14:00:00 0.42 2.743 0.861
1 3'

112
1

5.176 -3.172

1

5.
529

1
-2.233 7.857 2.578N 7120/96 14:30:00 0.33 2.649

1 3.107 5.176, -3.179 5.52 -2.228! 7.847
1

2.188CO 0.73,
I

0.559[ 5.1831 -22241-" 7/20/95 15:00:00 0.208 2.496: 3.112
1

-3.17 5.529 7.838 1.~~71,
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Appendix F
Long Tem Water Level Measurements

PSE&G Harrison Site

~1 PZ-1A PZ-1B PZ-5A PZ-5B PZ-6B PZ-7A PZ-10B PZ-13A PZ-138 SG·1
ElEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

DATE
IFT-MSl) [FT-MSL] [FT-MSL] [FT-MSL] [FT-MSl] [FT-MSL] [FT-MSLI [FT-MSL] [FT-MSl] [FT-MSl]

7120/96 15:30:00 0.065' 2.328: 0.341 3.1121 5,185! -3.174 5.521 -2.214
1 7.836j 1.1821

7/20/96 16:00:00 -0.08 2.141 ! 0.1 3.117: 5.192: -3.165 5529. -2.21 7.831
i 1 I

7.8311

0.624
17/20/96 16:30:00 -0.235 1.9291 -0.1511 3.117i 5.197; -3.16 5.525: -2.1941 0.034_

7/20/96 17:00:00 -0.39 1.754; -0.431
1 3.1121 5194: -3.17 5.5151 -2,2031 7.813 -0.6051,

-2.20517120/96 17:30:00 -0.503 1.592i -0.6541 3.1121 5.197! -3.174 5.5041 7.804 -1.014:

-0.5581
I7/20/96 18:00:00 1.428i -0786

'
3.103' 5192

1

-3.183 5.5061 -22~11 7.604 -1.2141
. 1 I

7/20/96 16:30:00 -0.604, 1265 -0.864, 3.103; 5.167, -3.193 5.506 -2.2.4 7.771 -1.261
-1.24217/20/96 19:00:00 -0.651 1.0961

-0.9261 3.094! 5.178: -3.206 5.499 -2.237, 7.748
1 I

-1.10617120/96 19:30:00 -0.655

1

0.
942i -0.9131 3.069: 5,171 : -3.22 5.495 -2.2561 7.727,

5164'7120/96 20:00:00 -0599 0.635 -0.604' 3089i -3.232 5.49 -2.27 7.714 -0.686:
7120/96 20:30:00 -0.484

1

0.75, -0.599' 3.084: 5.157: -3.246 5.4611 -2.295 7.695 -0.059'
7120196 21:00:00 -0.311 0.799' -0.32 ~ 3.081

5.1531 -3.246 5.4761 -2.304 7.681 0.696
-0.0061

I
7120/96 21:30:00 -0.085 1.018, 3.075

j
5,151

'
-3.255 5.481 i -2.314 7.672 1.471

0.2731
1

7/20/96 22:00:00 0.106i 1.248, 3.0751 5,1461 -3.255 5.476 -2.318 7.6631 2.112,
7/20196 22:30:00

0.
266

1

1 0.534: 3·066i 5,1441 -3.255. 5.471 -2.323 7.6561 '~'I1.4791

o.n! 5.144i
I

7/20/96 23:00:00 0.381 1.758
1

3.071 t -3.2551 5.471 -2.327
7.

647
1

2.986
I ::1 I7/20/96 23:30:00 0.429i 2.139 0.843' 5.139

1 -3.2591 5.467 -2.332 7.642 3.115
7/21196 0:00:00 0.4341

2.443
1 0.669] 5.139 -3.259 5.467!

"'''1
7.624

1 3.1151,
-3.2641

,
7/21196 0:30:00 0.411

1

2.623 0.684 3.061 5.132 5.462i -2.346
7.61

1

2.968

1

I

5.1327/21/96 1:00:00 0.42 272
1

0.903) 3.0661 -3.269, 5.46 -2.348 7.601 2.977
17/21/96 1:30:00 0.42

1

2.765: 0.696i 3066
1

5.132! -3.2691 5.46' -2.344 7.601 2.696
7121/96 2:00:00 0.3761 2.7731 0.8431 3.066' 5.1341 -3.264: 5.4551 -2.341 7.596 2.663
7/21196 2:30:00

0.
293

1
2.6831

0.731 3.071 5.1411

-3.
255

1
5.469 -2.332 7.601 2.31

7/21/96 3:00:00 0.152 2.5491 0.
534

1
3.071 5.141 -3.255 5.469 -2.323 7.596 1.761

7121/96 3:30:00 -0.016 2.3671 0.287 3.075
1

5.144 -3.255 5.465 -2.318 7.591
1

1.12
7/21/96 4:00:00 -0.1941 2.162 0.0031 3071, 5.144 -3.259 5.46, -2.318 7.5821 0.449
7/21196 4:30:00 -0.3391 1.95 3075 5.148

1

-3.259 5.46! -2.309 I -0.142-0.2621 7.5771
7/21196 5:00:00 -0.473 1.767 -0.511 3,066 5.141 -3.269 5.455 -2.323 7.566 -0.668,
7121/96 5:30:00 -0.595

1.
604

1
-0.74 3.066

5.
139

1
-3,278 5.446 -2.327 7.5521

IQ) .1.1271
~ 7/21196 6:00:00 -0.689 1.435 -0.931 3.0661 5.137 -3.283 5.446 -2.327 -1.482<0 7.543

1Q) 7121/96 6:30:00 -0.768 1.2531 -1.086 3.0611
5.

134
1

-3.292 5.446 -2.337 7.538 -1.717
Q) 7/21196 7:00:00 -0.83

1
1.103; -1.192 3.052; 5.128 -3.299 5.441 -2.348 7.52! -1.8260 IN 7/21196 7:30:00 -0.862 0.9371 -1,238 3.0521 5.125j -3.303 5.441 -2.357 7.506j -1.803

<0
N
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Appendix F
Long Term Water Level Measurements

PSe&G Harrison Site

~

PZ-1A PZ-1B I PZ-SA PZ·56 PZ·6B PZ-7A PZ·1DB PZ-13A PZ-13B SG-1
eLEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

TIME
{FT-MSL] I [FT-MSL]P=T-MSL] [FT.MSLJ [FT-MSL] [FT-MSL) [FT-MSL) (FT-MSLJ [FT.MSL] [FT-MSL]

7121196 8:00:00 ,. -0.8621 0.8241
-1.211 3.052: 5.121 i -33131 5.4411 -2.371 i 1

-1.5831I . I
5.4321

7.497
1

7121196 8:30:00 -0.8231 0.7221 -1,095
1

3.048: 5.1141 .3.317: -2.385. 7.481 ! -1,1711
0.653! 3.0481

I

5.4371
i

7.481
1

1
7121196 9:00:00 -0.703

1
-0,865, 5.1161' -3.3131 -2.385: -0.5251

7/21/96 9:30:00 -0.5491 0.63! . ·0.622 ( 3.048: 5.125! -3.299i 5.437, -2.371' 7.488 0.172

~~:~:~I -0324: 3.0481
I

5.437!
I

7.4851 0,908
1

7/21/96 10;00:00 0,748; 5.128! -3.2991 -2.371 !
7/21/96 10:30:00 0.985' .0.048: 3.0431 5.125, -3.2991 5.428! .2.3671 7.4851 1.531

1,223; i7/21196 11:00:00 0.007, 0.208: 3.043, 5.1231 .3.3031 5.4231 -2.:76i 7.467! 2.098i
7/21196 11:30:00 0.1621 1.449' 0.4461 3.0381 5.125! -3.2941 5.428 -2.3671 7.471

1 2.521I

-3.2991 -2.3711 2.88917/21/96 12:00:00 0.271 1.698i 0.6371 3.0341 5,118
1 5.423 7.458

1
7/21/96 12:30:00 0.33

1

2044
1

0.7641 3.0341 5.121. -3.289! 5.428 -2.371, 7.448' 3.061

3,034! 5.118
1 I7/21/96 13:00:00 0.362, 2,3551 0.8381 -3.285i 5.428 -2.367 7.448, 3.104

7/21/96 13:30:00 0.3811 2.5591 0.881 3,038: 5,13; -3.276j 5.428 -2.353 7.458 3.104
0.3851 2.6881 3.038:

I
7/21196 14:00:00 0.889i 5.1321 -3.262' 5.432 -2.341 7.462 2.998

17/21/96 14:30:00 0.339[ 2.7221 0834' 3.034! 5.137
1 -3.2621 5.428, -2.3371 7.462 2.761

2.651 !
. I ;7/21/96 15:00:00

0.
261

1
0.7251 3.034, 5.139, -3.2551 5432

1

-2.3271 7.462 2.384,
7/21/96 15:30;00 0.152 2.524i 0.564: 3.038 5.141 -3.253 5.428

1

-2.323 7.458 1.93
7/21/96 16:00:00 0.016

1
2.3671 0.3631 3.038 5.139

-3253
1

5.432 -2.318 7.448 1.404
0114: I7/21/96 16:30:00 -0.147 : 2.1891 3.038 5.144 -3.248

1
5.423i -2.309 7.448 0.788

7/21/96 17:00:00 -0.311 i 1.982i .0.165
1

3.0341 5.139, -3253: 5.428
1 -2.3091 7.444 0.137

1.788!
I7/21/96 17:30:00 -0.4591 -0.435 3.0341 5.139! -32621 5.423

1 -2.3141 7.4391 -0.449
7121/96 .0.55S! 1.627i 5.132: I18:00:00 -0 636! 3029; -3,266! 5.418

1
-2.323 7.425: -0.815,

7/21/96 18:30:00 -0.6091 1.451 -0744 3.0291 5.13' -3.276 5.423 ·2.327 7.411 -0.9241

7/21/96 19:00:00 -0.632

1

1.271 -0.7861 5.123 ·3.28 I -2.337 7.407 -0.91213.024

1

5.4181

7121/96 19:30:00 -0.646 1.115 -0.8091 3.024 5.118 -3.289 5.414: -2.348 7.398 1
.0.8431

7/21/96 20:00:00 -0.641 0.946
1

.0.7861 3.021 5.109 -3.299 5.414! -2.362 7.381 -0.693
7/21/96 20:30:00 -0.595 .0.693: I 5.107

1
-3.308 5.409 -2.367 7.377 -0.35510.8291 3.02;

7/21/95 21:00:00 -0.48 0.7711 -0.507: 3.0111 5.0951 -3.322 5.4 ·2.39 7.354 0.1651

Q) 7/21196 21:30:00 -0.302 0.868
1

.0.2531
3.

011
1

5.091: ·3.331 i 5.402 -2.403 7.345 0.9151
I

5.081 ! -3.34j 1.593!~ 7/21/96 22:00:00 -0.113 1.089

1

0.0261 3.006 5.398 ·2.42 7.326
(0 0.0831 5.0791 1

-2.4217121/96 22:30:00 1.308
0.

31
1

3.006 -3.336j 5.398 7.331 2.23;00
0.242

1
3.0011 2.737100 7/21196 23:00:00 1.5321 0.554 5.072

.3.
343

1
5.393

1
-2.429,

7.
321

10 I
7121/96 23:30:00 0.3761 1.831 0.778

1
3.001 i 5.072 -3.343 5.3931 -2.433, 7.312 3.154,Po.)

1
3.361(0 7122/96 0:00:00 0.4481 2.24! 0.926 3.001 ' 5.07 -3.343 5.388; -2.438: 7.312

W
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Appendix F
Long Term Water Level Measurements

PSE&G Harrison Site

PZ-1A PZ-1S PZ·SA PZ-S8 PZ-6B PZ-7A PZ·10B PZ-13A PZ-13S SG-1
ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

DATE TIME
[FT-MSLJ IFT-MSLJ IFT-MSLJ [FT-MSL] [FT-MSL] IFT-MSL] [FT-MSL] [FT-MSLJ [FT-MSl] (FT-MSlJ

7/22/96 0.9881 3.0011 5.0631 -3.343: -2.438] 7.305! .
-

3.3910:30:00 0.471 2.563 5.388
7122/96 1:00:00 0.457 2.778 0.993 3.001. 5.058! -3347! 5.384 -2.4431 7.296i

3.29517122/96 1:30:00 0.448 2.902 0.9881 3.006: 5.065' -3.3381 5.393 -2.4331 7.3051 3.191

1

I

5.061 : -3.3381
7/22/96 2:00:00 0,448 2,967 0.9881 3.001 5.384

-
2433

1
7.301 i 3.122

7/22/96 2:30:00 0.429 2,985 0.956
1

3.011 : 5.0631 -3.333: 5.393: -2.424 7.305! 2.97
7/22/96 3:00:00 0.372 2.911 0.875: 3.011 i 5.061, -3.333! 5.388: -2415; 7.301 j 2.6771

0.716 5,065:
-2.4C8i I7/22/96 3:30:00 0,261 2798 3.011, -3.329 5.388 7,296 2,232

1I

5.061 i -3.333: 5.384j 7.29617/22/96 4:00:00 0.12 2,642 0.515; 3.011 -2.408 1.69,
7/22196 4:30:00 -0,025 245 0.2911 3.015' 5.061 i -3.3331 5.3881 -2.4081 7.2961 1.15217/22/96 5:00:00 -0.152 2.247 o.077i 3.D2: 5.061 i -3.333: 5.388j -2,403 i 7.2911

"

61

1

7/22/96 5:30:00 -0.286 2,04 -0.151! 3.015: 5.0581 -3.333i 5.384 -2.403 7.2871 0.154
5.0541

,
5.3841

7/22/96 6:00:00 -0.408 1.85 -0.375: 3.Q15: .3.343i -2.408 7.2781 -0.31
7/22/96 6:30:00 -0.503 1.689 -0,5621 3,011 i 5.047;

-3.
347

1

5.3791 -2.415 7.264:
-0.665

17/22/96 7:00:00 -0572 1.53 -0,689! 3.011 ; 5.0471 -3.352 5.3751 -2.415 7.264: -0.873
7/22/96 7:30:00 -0.623 1.354. -0.7861 3.011 i 5.0471 -3.347

5.
379

1
-2.4151

1
-0.97717.264i

I
-3.3521

7122/96 8:00:00 -0.65 1.19~i -0,841 i 3.011 ! 5.044j 5.375 -2.4151 7.255: -0.9951
7/22/96 8:30:00 -0.669 1.034· -0.855; 3.011 ' 5.044 -3.347: 5.3751 -2.424i 7.25

1
-0.924

7/22/96 9:00:00 -0.632 0.893
1

-0,79! 3.006: 5,0421 -3.343 ~ 5.375i ·~;:~I7,245
1

-0.635
7/22/96 9:30:00 -0.53 0.794

1 -0.6041 3.
001

1
5,0441 -3.3381 5.375; 7.245i -0.063

5.04
1

1 17/22/96 10:00:00 -0.362 0.826
1

-0.347, 2.997 -3.3381 5.375, -2.424 7.245i 0.624
-0.0431

I
7/22/96 10:30:00 -0.134 1.025

1

2.9921 5.038 -3.343i 5.37' -2.429 7.236: 1.4061
7122196 11:00:00 0.083

1.
251

1
0.278 3.001 ! 5.049 -3.324/

5.
384

1
-2.413 7.25 2.1261

7/22196 11:30:00 0.27 1.481 0.568 2.9971 5.04 -3.333 5.375 -2.42 7.231 2.737
7/22196 12:00:00 0.443 1.7861 0.829 2.9921 5.042

1

-3.329 5.3751 -2.413 7.236 3.224
7/22196 12:30:00 0.558 2.2311 1.025 2.997 5.049 -3.315 5.379. -2.399 7.245 3.581
7122196 13:00:00 0.602 2.621 1.136 I 5.035 -3.324 5.365: -2.413 7.222 3.697

1

2.992
1 I

-3.3151 7.227i7122/96 13:30:00 0.607 2.905
1.

17
1 2.

992
1

5.0381 5.37, -2.408 3.646
1CD 7/22196 14:00:00 0.591 3.064 1.166 2.997 5.0421 -3.306

1
5.375[ -2.394 7.227 3.5121

".. 7122196 14:30:00 0.5771 3.179. 1.145[ 2.997, 5.04 -3.3061 '~I -2.39 7.222
3.

36
1CO I

CO 7122196 15:00:00 0.5541
3.

186
1

1.1031 3.006i 5.0441 -3.299 5.375 -2.38 7.222 3.187
CO

''''1 1.002
1

,
7122196 15:30:00 3.103 3.006 5.0441 -3.296: 5.375 -2.376 7.222 2.85710
7122/96 16:00:00 I I -3.285! 5.3751 -2.3571 7.227jN 0.385 2.978

1
0.861, 3.0111 5.054

1

2.435,CO I 1 l

~ 7/22/96 16:30:00 0.245 2.81 ! 0.661 i 3.~.11 i 5.049 -3.294! 5.37: -2.357: 7.2~~L 1.909!
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AppendlK F
long Term Water level Measurements

PSE&G Harrison Site

I
DA;] PZ·1A PZ-18 PZ-5A PZ-58 PZ-68 PZ-TA PZ·10B PZ·13A PZ-138 SG-1

ElEV ElEV REV ElEV REV
I ElEV ElEV ElEV ElEV ElEV

TIME
,
,

[FT-MSl] IFT-MSl] IFT-MSl) [FT-MSl] [FT-MSLI IFT-MSl] [FT-MSl] IFT-MSlI [FT-MSlI IFT.MSl]

7/22196 17:00:00 0.106 2.619 0.446: 3.015' 5.054 -3.285 5.375 -2.348
1

7.2161 1.3831
7/22196 17:30:00 -0.021 2.411 0.241 I 3.015, 5.047 -3.289 5.365 -2.348' 7.211! 0915!
7/22/96 18:00:00 -0.138 2.206 0.035;

3.
015

1

5.054 -3.289 5.37 _2.3441
7.2131 0.471

7/22196 18:30:00 -023 2.003! -0.142 ! 3015 5.051 -3.289 5.365 -2.344! 7.211
1 0.11 i

-0.3011

,

7/22196 19:00:00 -0.311 1.827
1

3.021 5.054 -3.289 5.365 -2,341
1

7.211: -0.2021

7/22/96 19:30:00 -0.394 1.673 -0449i 3.015: 5.049 -3.292; 5.365 -2.344
1

7.201 ! -0,462:
7/22/96 20:00:00 -0.463 1.514: -0.576' 3,015: 5.054 -3.289: 5.37 -2.337, 7.201 i -0.688!

I

-o.797i7/22196 20:30:00 -0.503, 1.348 -0.664. 3.015; 5.054 -3.289; 5.37 -2.332i 7.206i
-0.5031 3.011 i i7/22196 21:00:00 1.184; -0.659i 5.049 -3.2921 5365 -2.3411 7.

192
1

-0.631 !
7/22196 21:30:00 -0.4361 1.032: -0.534' 3.006 5.042 -3301. 5.361 -2.348 I 7.183 --0.179)

09651
1

-2.35717/22196 22:00:00 -0.293i -0.315: 3.0011 5.035 -3.31 i 5.356 7.1741 0.44. ,
.2.367!

I1 2.997' .3,315:7/22196 22:30:00 ·0.091 1.078i -0.029 5.031 5.361 7.169 1.217;
7122/96 23:00:00 0.0971 1.276: 0.241 i 2.997, 5.028 -3315 5.356 ·2.371 i 7.165 1.841
7/22/96 23:30:00 0.298i 1.465: 0.5341 2.997: 5.033 -3.31: 5.361 -2.3621 7.169 2.486

1
2.9921

I

7/23/96 0:00:00 0.4291 1.7051 0.75: 5.028 -3.3151 5.356 -2.3711 7.161 2.9241
7/23/96 0:30:00

0.
554

1
2.06: 0.951 ! 2.988, 5.026 -3.3151 5.352 .2.3711 7.1551 3.2931

7/23/96 1:00:00 0.612 2425! 1.071 2.992' 5.028 ·3.31, 5.356 ·2.362 7.161 3.4681
7/23196 1:30:00 0.6441 2.706: 1.15: 2.992: 5.028 -3.31 : 5.352 -2.3571 7.155 3.514
7/23196 2:00:00 0.631 2.905! 1.1541 2.997 5.031 -3.3061 5.356 -2.3481

7.
155

1
3.3941

7123/96 2:30:00 0.612
1

3.015! 1.1311 3.001 5.042 -3.2921 5.365 -2.332
1

7.174 3.242
17/23/96 3:00:00 0.586 3.054!

I

~:~~I 7.169

1

1.094 5.044
'
3287

1

5.361 .2.323

1

3.09;
0.5311 2.99i

I
5.3657/23/96 3:30:00 1.0161 5.047 -3.285 -2.314 7.174 2.804j,

-3.2851 2.38917/23/96 4:00:00 0.429 2.88<1· 0.875
1 3.006 5.047 5.365 -2.304 7.169

7/23/96 4:30:00 0.284 2.727' 0.671 3.011 5.044 -3.287! 5.356 -2.3091 7.16i 1.847!
7/23196 5:00:00 0.143 2.542: 0.4511 3.011 5.049 -3.285 5.365 -2.31 7.1651 1.314
7/23196 5:30:00 0.016 2.3391 0.241 3.0111 5.047 -3.287 5.361 -2.2951 7.161 0.841
7/23196 6:00:00 .Q.099 2.1391 0.045j 3.O15! 5.049 -3.28 5.361 -2.29j

7.
,65

1
0.426

CO 7/23196 6:30:00 -0.18 1.945,
-0.

119
1 3.

015
1

5.049 -3.285 5.361 -2.29: 7.155
0.0981". 7/23/96 7:00:00 .Q.244 1.7791 -0.244 3.011 5.042 -3.292 5.356 -2.3! 7.146

1
.Q.onCO

CO 7123196 7:30:00 .Q.2M 1.624! -0.334
1 3.0061 5.038 -3.296 5.352, -2.3041 7.1371 -0.2341

CO
,

-0.38917123/96 8:00:00 .Q.343 1.47j -0.431 ; 3.006 5.035 -3.296 5.3471 -2.314: 7.128i0
-0.525;

,
I

-0.5431N 7/23/96 8:30:00 -0.408 1.2971 3.006
1

5.035 NA 5.352: -2.314: 7.128
1CO 7/23/96 9:00:00 -0.454 1.1451 -0.59j 5.035 NA 5.347! .2.3141 -0608fc.n 30011 7.1281 . I
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Appendix F
Long Ta"" Water Leve' Measurements

PSE&G Harrison Site

PZ-1A PZ·1S PZ-5A PZ-58 PZ-6B PZ·7A PZ-10B PZ·13A PZ-13B SG-1
ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

DATE TIME
I [FT-MSLI [FT.MSL) [FT-MSLI [FT-MSLI [FT-MSL) [FT-MSL] [FT-MSL] [FT·MSLI [FT·MSLI [FT-MSL)

7123196 9:30:00 -0.475
1 0.999 -0.59! 3.0011 5.031

1
NA 5.352j

.2.
314

1 7.1371 -o.529!
7/23/96 10:00:00 -0.417 0.879 -0.497!

2.
997

1

5.035 NA 5.352, -2.314 7.137- ·0.161
7123/96 10:30:00 -0.3071 0.856 -0297

1
2.997 5.028: . NA 5.3521 -2.309 7.1421 0.3861

-0.129
1 5.0251

i -2.314 ! 1.058!7123196 11:00:00 0.969 -0.052 ; 2.992j NA 5.347

1

7.132,

-2.318/
I

1.8421
7/23196 11:30:00 0.097 1,177 0.259[ 2.988i 5,0241 NA 5.347 7.137,
7/23/96 12:00:00 0.307! 1.394 0.5821 2.9681 5.0141 NA 5.352! -2.3141 7.1461 2.525

17/23f96 12:30:00 0.5031 1.654 0.893i 2.963 5.003! NA
5.

347
1

-2.3:41 7.151 i 3.143

1

7/23/96 13:00:00 0.63. 2.07 11361 2.968 4.9891 NA 5.352 -2.309
7.

155
1

3.646
7/23196 13:30:00 0.727' 2.538

. I
2.963 4.989! NA 5.352; -2.3091 7.169

"I
1.2991

7/23196 14:00:00 0,741
,

4.955
1 5.35612.905, 1.399i 2.988, NA I

0

2,295
1

7.183 3.971
7123/96 14:30:00 0.844 [ 3.186

1 1.4361 2.992: 4.948 -3.2061
5.

361
1

-2.29 7.192 3.916
7123/96 15:00:00 1.454! 2.9921 4.

945
1

I I
7.199 3.8330.84

1

3.373, -3,2061 5.356

·'''''17123196 15:30:00 0.826 3.479i 1.422: 2.992: 4.943 -32061 5.356

1

-2.281 7.208 3.52
0.775: I

3.001 i
I7/23196 16:00:00 3.5j 1.35r 4.945, -3.211 : 5.352 -2.281

7.
213

1
3.355

7/23196 16:30:00 0.6811 3.389j 1.226: 3.001 4.95! -3.213
1

5.356 -2.2811 7.218 2.956
7/23196 17:00:00 0.5541 3.2371 1.039

1
3.0061 4.9711 -3.223

1

5.3471 -2.281 7.218
1

2.469
I

7123/96 17:30:00 0.404j 3.0341 0.821 3.011 i 4.9871 -3.232
1 5.3471 -2.286

1
7.218; 1.946

7/23196 18:00:00 0.242. 2812, 0.573, 3.015

1

5.
001

1
-3.2271 5.3471 -2.281

7.
227

1
1.421 i

0.324 [7/23/96 18:30:00 0.0831 2.5891 3.015 5.038 -3.227j 5.347, -2.277, 7.236 0.834
7123196 19:00:00 -0.053, 2.3621 0.086 3.0151 5,0351 -3.236, 5.3421 -2.281, 7.236, 0.338

-0.1341

J7123196 19:30:00 2.155' -0.078; 3.021
5.

035
1

.3.2361 5.347
1 -2.2771 7.236[ 0.0661

7123196 20:00:00 -0.189, 1.959 -0.2021 3.015: 5.028 -3.255 5.338 -2.29 7.227 -0.131
7123196 20:30;00 -0.253

1 1.797 -0.31',
3.

015
1

5.026 -3.259 5.338 -2.295' 7.2221 -0.
296

17123196 21:00:00 -0.2971 1.65 -0.394' 3.011
5.

019
1

-3.271 5.333 -2.314 7.208 -0.4
7123/96 21:30:00 -0.33, 1.502 -0.449 ,006

1

5.012 -3.289 5.328 -2.332 7.199 -0.412
7123196 22:00:00

-0.
325

1
1.343

1
-0,431 3.001 5.008j -3.299 5.328 -2.344

1
7.19 -0.248

CO 7/23196 22:30:00 -0.277
1.2

09
1

-o.343i 3.001
5.

008
1

-3.299
5.

324
1

·2.3481 7.19 0.064
-0.171

I~ 7/23/96 23:00:00 -0.166' 1.14 3.oo1! 5.008 -3.303 5.328 .2.3531 7.19' 0.589.CD
7123196 23:30:00 -0.0111 1.184i -2.357' 1.162!CO 0.0451

2.
997

1 :::1 -3.308 5.324, 7.19
\CO 7124/96 0:00:00 0.1711

1.
336

1
0.301 : 2.992

-3.313
1 5.3241 -2.362[ 7.185 1.7890

-2.3521N 7124196 0:30:00 0.331 1.5 0.545' 2.992, 5.001 -3.313
5.

328
1

7.185 2.329
CD 7124196 1:00:00 0.475 1.71 ' 0.769 [ 2.9921 5003, -3.317, 5.324 7.19i 2.802,en

7/24196 1:30:00 0.6021 2.0331 2.9881 5.001 i
-2.362,

7.1811 10.97 -3.3221 5.324, -2.357, 3.198!
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I
!

7124/96
7/24/96
7124/96
7/24/96
7/24196
7/24196
7/24196
7124196
7/24/96

7/24/96
7/24/96
7/24/96 I

7124/96
7/24196
7124/96
7124196
7/24/96
7/24196
7/24/96
7/24196
7/24/96
7/24/96
7/24/96
7124/96
7/24/96
7/24196
7124196
1/24/96
7/24/96
7124/96
7/24/96
7124/96
7/24/96

2:00:00
2:30:00
3:00:00
3:30:00
4:00:00
4:30:00
5:00:00
5:30:00
6:00:00
6:30:00
7:00:00
7:30:00
8:00:00
8:30:00
9:00:00
9:30:00
10:00:00
10:30:00
11:00:00
11:30:00
12:00:00
12:30:00
13:00:00
13:30:00
14:00:00
14:30:00
15:00:00
15:30:00
16:00:00
16:30:00
17:00:00
17:30;00
18:00;00

) )

Appendix F
Long Tenn Waler Level Measurements

PSE&G Harrison Sile

PZ·1A PZ-1B PZ-5A PZ-58 PZ-6B PZ-7A PZ-1DB PZ·13A PZ·13B SG-1
ELEV ELEV ELEV ELEV ELEV ElEV ELEV ELEV ELEV ELEV

[FT-MSL) [FT.MSL) [FT-MSq [FT-MSL) [FT-MSL) [FT-MSll [FT-MSL) [FT-MSL) [FT-MSL] [FT-MSL)

0.6761 2.3861 1.113 i 2.988
1

5.0031 -3.317i 5.3241 -2.3621 7.185i' 3.417
1

0.7271 2.6761 1.216! 2.988 4.998' -3.322 i 5.319, -2.367. 7.176
1

3.567
1.2351 5.001 i . I

-2.367! 3.489)0.7271 2.905i 2.992: -3.3221 5.3241 7.176
0.6851 1 2.992: 4.9981

, I

3.045 1.207, -3.319
1

5.3241 -2.3711 7.1721 3.311 i
0.616: 3.071 1.122! 2.992. 4.996' -3.324 5.319i -2.371 ! 7.1671 3.018'
0.549: 1.02' 2.9921 4.9941

I

-2.376! 2.735'2.97Si -3.3291 5.315; 7.161

0.452
1

, i
-3.3291 5.3151 -2.3761 2.3611

2.8SS 0.889! 2.997i 4.994: 7.16
2.718[ 0.7161

I 4.9911 5.31 : 7.16 1.9210.339
1

2.997i -3.333j -2.38\
0.194i 2.5471 0.515i 2.9971 4.9871 -3.3431 5.31 ! -2.39; 7.142 1.4221

0.2781 2.997! 4.9821
I

-2.3991
0.

871
1

0.035) 2.353 -3.347, 5.31 i 7.142,
2.153' 0.0311

I

-3.352
1

1.1281-0.117) 2.992: 4.978! :~:I -2.4
08

1
0.34

1.9471 2.992
1

I ,
-0.24i -0.188 :

4.
975

1
-3.355 -2.415

7.
118

1
-o.107i

-0.325 1.179: -0.3571 2.997 4.973 -3.355 5.305 -2.4241 7.118 -0.382
-0.385

1.
629

1
-0.479: 2.992 4.9731 -3.3521 5.305) -2.421 7.

123
1

-0.582

-0.5941
I

-2.429-0.45 1.417 2.988 4.971 ' -3.356 5.3011 7.118 -0.755
I

-2.424
1

-0.493 1.311 i -0.664
1

2.992 4.973 -3.352 5.305 7.1181 -0.818
-0.498 1.163, -0.6731 2.983; 4.971 -3.356 5.301 -2.433, 7.118' -0.711

1.021 -0.59; 2.9781
I

-0.459 4.971

-3""1
5.296 -2.433: 7.118 -0.389

0.9281
I

-0.348 -0.403:
2.

978
1

4.968, -3.366 5.301 -2.443 7109 0.179
I I

,
4.966! -3.368 5.3011 -2.447, 7.105 0862-0.1751 0.976i -0.1561 2.974

om'l 1.1511 0.139: 2.974: 4.966: -3.3631 5.301, -2.452' 7.1
1

1.604
2.9741

1 I
0,226 1.352 0.423; 4,966

1
-3.3631 5.296i -2.447,

7.
105

1
2.239

0.381 1.562 0.665' 2.969/ 4.971, -3.3591 5.3011 -2.443

1

7.105 2.721,
4.971

1
0.522' 1.857 0.6841 2.969 -3.3541 5.296' -2.443 7,105

1

3166
0.653 2.261

1.
09

1

2.964 4.973, -3.3541 5.296 -2.443 7.105 3.565
0.764 2.63 1.267 2.969 4.9711 -3.352 5.296

-2.
443

1
7.105. 3876

0.817 2.953 1.3851 2.969 4.9681 -3.354' 5.296 -2.438 7.1 i 4,04,
j

-3.34910.881 3.225 1.486' 2.974 4.968 5.292 -2.433 7.1 4.158
0.895 3.449 1.523 2.974 4.971

-3.
345

1
5.292' -2.429

7.
105

1

4.133
0.854 3.594 1.491 2.978 4.98, -3,333 5.296 -2415 7.109 3.913
0.789 3.624 1.403 2.988 4.9821 -3.329 5,296 -2408 7.109/ 3.59
0.676 3.497 1,249 2.992

1 4.9871
-3.324! 5.296 -2.3991 7.114 3.122]

I I0.545 3.322, 1.053 3001 ! 4.9891 . -3.319j 5.292j -2.394i 7.114.1 2.5851,
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B
I,
I

7124196
7124196
7124/96
7124/96
7124/96
7/24196
7/24196
7124196
7/24196
7124196
7124196
7/25/96
7125196
7125196
7125196
7125196
7/25196
7/25196
7125196
7125/96
7125/96 I

7/25/96
7/25196
7125196
7125196
7125196
7125196
7/25/96
7/25196
7/25196
7/25196
7/25196
7/25196

)

Appendix F
Long Tenn Water LlIVel Measurements

PSE&G Harrison Site

PZ·1A PZ·1B PZ-SA PZ-58 PZ-6B PZ-7A PZ·10B PZ-13A PZ-13B SG-1
ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV ELEV

TIME
[FT-MSL] [FT-MSL] [FT.MSL] [FT-MSL] [FT·MSL] (FT-MSL] [FT-MSL] [FT·MSL] [FT.MSL] [FT-MSL]

18:30:00 0.3951 3.111 0.824: 3.006
j

4.994i -3319 5.3011 -2.3851 i.118] 2.027
I

19:00:00 0.247, 2.8811 0.591 ; 3.011 i 4.991 : -3.315 5.296
1

-2.38 7.114i 1.466,
0.368: 3.011

1 -2.38119:30:00 0.111 i 2.6551 4.991 ! -3317 5.292: 7.1051 0.961
20:00:00 -o.034! I I

4.987j -3.326 5.292! -2.385: 0.4672.429, 0.13: 3.011 ; 7.0951,
-0,043; 3.015:20:30:00 -0.1151 2.219i 4.9871 -3.326 5.292! -2.385: 1.095! 0.158:

21:00:00 -0.194, 2.023: -0.184; 3.0n' 4.978j -3.336 5.282i -2.3941 7.082i -0.105,
-0.281 i 1;'~1

I i21:30:00 -0.338 3.0111 4.971 -3345 5.282i -2.4('81 1.072: -0.3981
-0.4881 -2413!

,
-o.641i22:00:00 -0.367

1

3.0061 4.966, -3.354 5.218: 1.0631

-0,5761
• I

I
.2.42i -0.731

22:30:00 -0.417 1.557 3.006
1

4.9641 -3.359 5.218i 1.0581
23:00:00 -0.4081 1.

405
1

-0.5571 3.001, 4.9661 -3.359 5.2821 -2.42: 7.0581 -0536·
23:30:00 -0.3341 1.251 _~O;::i 3.0011 4.9641 -3.359

5.
282

1
-2.42; 1.056j -0.116

0:00:00 -0.217
1

1.1561 3.006 4.911 i -3.359 5.262 -2.4151
7.

058
1

0,437

1.1771 -0,0011 3.001 ! 4.9711

I0:30:00 ·0.039 ·3.359 5.282 -2.4151 7.058 1.099,
5.2821 -2.4151

1.781
1:00:00 o 162i

1.
329

1

0278: 2.9971 4.968
1

-3.359 7.058
1:30:00 0.3391 1.497 0.536; 2.997, 4.971 -3.363 5.282' -2.413 7,0581 2.373:

I

2.827:2:00:00 0.481 1.714 0.764
1 2.

997
1

4.973, -3.363 5.282 -2.408 7,0581
2:30:00 0.602 2.041 2.992 4.9731 -3.359 5.282 -2.408 7.058: 3.21 i

0.665!
0.965

13:00:00 2.39

1

1.108i 2.992 4.913
1

-3.363 ''''I -2.408 7.047i 3.4451

0.
727

1

,
3.56513:30:00 2.676 1.203! 2,992[ 4.975 -3.359 5.262 -2.4031 7.0471

4:00:00 0.741 2.907! 1.2441 2.992
1 4.9731 -3.354 5.282 -2.4031 7.0471 3.549

4.968" I4:30:00 0.722
1

3.0641 1.2391 2.992
1

-3.363
5.

278
1

.,.", 7.0331 3.427
5:00:00 0.671

1 3.1381 1.189, 2.992 4.968 -3.363 5,278 -2.408 7.028
1

3.194
5:30:00 0.582, 3.061: 1.066! 2,997 4.964 -3.368 5.278, -2.413 7.019 2.8221

0.4571 16:00:00 2.941 0.898
1

2.997 4.959: ·3.372 5.2731 -2.415 7.01 2.366
6:30:00 0.302 2.773 0.679 2.997

4.
955

1
-3.377

5.
273

1
-2.42 7.001 1.803

7:00:00
I

-3.377 5.268 ·2.424 6.9960.157 2.579 0.4511 2.997. 4.955 1.277
7:30:00 0.012 2.376

0.
227

1
2.997! 4.95

1
-3.3771 5.268

1
-2.429 6.992

1
0.776

8:00:00
-0.1291 2.171' -0.011 2.997

1
4.948; -3.3751 5268

1
-2.433 6.9871 0.248:,

-3375
1

-o.232j8:30:00 .0.263 1.966 .0.244: 3.001 4.948:
5.

268
1

-2.438
6.

982
1

-0.3431
1 2.997!9:00:00 1.797 -o.417j 4.945

1
-3.375: 5.268 .2.4431 6.982

.0.
529

1I
9:30:00 -0.399

1
1.6451 -0.52, NA 4.945 -3.375' 5.268

1
-2.443 6.9781 -0.645

10:00:00 -0.44' 1'497[ -0.5991 NA 4.95! -3.37
1

5.268, -2.438
1

6.9821 -0.1511
-0.4751

I10:30:00 1.3361 -0.6641 NA 4.95i -3.37 5.268' -2.438 6.982! -0.195
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Appendix F

Long Tenn Water level Measurements
PSE&G Harrison Site

7125/96 11:00:00 .(l.489 I 1.184! I NA 4.951 -3.375
5.

268
1

-2.4381 . 6.97J, -0.76'-0.68,
-0.52917125/96 11:30:00 NA NA -0.64! NA 4.95: -3.375 5.264 -2.443 6.97e

7125/96 12:00;00 NA I NA i .(l.484 : NA 4.957i -3.37 5.268
1

-2.433 6.982 -0.059'
I

4.9571
7125196 12:30;00 NA i 0.886

1
-0.2481 NA -3.366 5.273 -2.429 6.987 0.624

7125196 13:00:00 .(l.OB31 1.043 0.063' NA ::~~i-3.356 5.2731 -2.42: 6.992 1.415
17125/96 13:30:00 0.182! 1.2441 0.3951 NA -3.354 5.2731 -2.4131 6.992, 2.172

I I

-2.4031 6.996!
I7125/96 14:00:00 0.425

1
1.461 : 0.734; NA 4.975, -3.349 NA ! 2.9261i i

4.982! -2.3i
I7125/96 14:30:00 0.616i 1.7771 lO25i NA -3.34 NA . NA I 3.

512
1I7125/96 15:00:00 0.7661 2.27! 1.258, NA 4.987i -3.326 NA .2.3531 NA I 3.913

0.8861
I

1.4451
I

7/25/96 15:30:00 2.725: NA 4.9871
NA NA -2.353 6.918 4.239:

7125/96 16:00:00
0.

981
1

3.1121 1.595l NA 4.996. NA. I NA -2.348: 6.95! 4.472
7125/96 16;30:00 1.022 3442: 1.6731 NA 4.998j -3.4161 NA -2.341

6.
962

1
4.492

7125/96 17:00:00 1.008i 3.687i 1.673, NA 4.996: -3.421 ' NA -2.341 6.959 4.342
7/25196 17;30:00 0.957; 3.811j 1.622: NA 5.001 i -3.4071 NA -2.332 6.973j 4.086
7125/96 18:00:00 0895

1

3786
1

1.519i NA 5.003i -3.412; NA .2.332

1

6973
1

3.731 i
7125/96 18:30:00 0.789

1
3.652 2.0471 NA 5.001

1

-3.412i NA -2.327 6.969
1

3.302,,
1.85517125/96 19:00:00 0.658! 3.47j NA 4.991 -3.4211 NA -2.337, 6.959

1

2.7881
7125/96 19:30:00

0.
512

1
3.244

1 1.632i NA 4.984 -3.4261 NA -2.348 [ 6.941
2.

236
17125/96 20:00:00 0.367 3006 1.403/ NA 4.98) -3.43 NA -2.3531 6.939

1
1.701

7125/96 20:30:00 0.194 2:7661 1.14 NA 4.9731 -3.437: NA -2.362, 6.934j 1.09717/25/96 21:00:00 0.03: 2.531 i 0.8751 NA 4.966i -3.446i NA .2.3711 6.925; 0.509i
7125/96 21:30:00 -0.113 2.3091 0.6281 NA 4.9571 -3.4561 NA -2.385

6.
915

1
0.013i

7/25/96 22:00:00 -0.217
2.

109
1

0.4321 NA 4.9521 NA -2.394 6.906 I-3.465 -0.333

1

7125/96 22:30:00 -0.302 1,922 0.264 NA 4.955: -3.46 NA -2.39

1
6.92

1
-0.631

7125/96 23:00:00 -0.38 1.771 0.114 NA 4.955! ·3.46 NA -2.39 6.92 -0.873,
-0.99317/25/96 23:30:00 .(l.44 1.631

1 0.008, NA 4.955 -3.46 NA -2.39 6.9251

CO 7126196 0:00:00 -0.463
1.

493
1

-o.025! NA 4.952 -3.469 NA -2.399 6.9151 -0.9351
~ 7126/96 0:30:00 -0.426 1.338

0.
049

1

NA 4952 ·3.474 NA -2.39<4
6.

92
1

-0.5921CD 7/26/96 1:00:00 -0.311 ; 1.198, 0.245 NA 4.957 -3.474 NA -2.399 6.92 0.027
1CO

-o.104!CO 7/26/96 1:30:00 1145

1

0.554, NA 4.966 -3.465 NA -2.385 6.934 0.866
10 7126196 2:00:00 0.125

1
1.258 0.866: NA 4.971 -3.46' NA -2.371 6.9391tt.) 1.602;

CO 7126196 2:30:00 0.312, 1.412 114: NA 4.98 -3.451
1

NA -2.362 6.943i 2.231
CD 7126196 3:00:00 0.508! 1.604i 1.431 i NA 4.984 -3.446 NA -2,348 6.951 2.8521
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TABLE G22 953-6306

SOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-13S

--------------------------------....,
, Z/n(R.)

K- < ' .. 11nY.
2L. f Y.

where:
, 0 :; casing radius (feet);
R. :; effective radius (feet};
L. :;length of screened interval (feet};

r.. :; radial distance to undisturbed aquifer (feet}
Yo '" initial drawdown (feet)
Yr '" drawdown {feet} at time t (minutes)

INPUT PARAMETERS RESULTS

'0 = 0.08

'"" =
0.29

L. = 5.5 K= 8.20E~ cm/see

In(R.h""J= 2.16 K= 2.32E+OO ftIday

Yo = 1.86
y, = 0.03
fa 3.4

10.00 ,....,.--:-: -,.-- __ r-,----r---.,-....,...,~......,..,_r ....,....,.-~-T_---..,.;..;----...

-_ ... ,--_. __ .... _ .....
0.01· -l----,-.,-4- __ ---+ l--__ ...I- --1-__ -+ ...:....I +-- -l- -l

0.0 . 0.5 1.0

Project Name: PSE&GIHARRISONINJ

Project No.: 953-6306
Test Dale: 07126196

Analysis By:

Cheeked By:
Analysis Date: 112197

SN
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- APPENDIXG

Aquifer Testing Procedures

This appendix describes the injection/recovery testing procedures and analysis and the slug testing

procedures and analysis conducted at the PSE&G fonner Harrison Gas Plant during the Focused

Remedial Investigation to determine the horizontal hydraulic conductivity of the underlying

hydrogeologic units.

G 1.0 Injection and Recovery Testing Procedures and Analysis

Single well injection and recovery tests were performed in piezometers PZ-IB and PZ-4B.

Equipment and testing/analytical procedures used for the injection tests are described below.

Gl.l Injection and Recovery Testing Equipment and Procedures

Injection testing was performed by injecting potable water from an on-Site fire hydrant into a

piezometer (injection well), and monitoring the water level response in the injection well. Prior to

the tests, a sample of the water from the fire hydrant was collected and analyzed for VOCs, SVOCs,

TAL Inorganics and TPH. Results from this sample can be found in Appendix H. For each test,

the potable water was conveyed to the injection well via a 5/8" flexible rubber hose. A flow meter

and gate valve were connected to the hose to measure flow rate and provide flow control,

respectively. The flow rate into the piezometer was regulated via a 2" gate valve mounted in-line

preceding the flow meter.

Each injection test consisted of a step test followed by a constant rate test. The step test was

conducted using differing flow rates (steps) over a short time period (e.g., 5 to 10 minutes) to find

an appropriate constant rate. Such a rate produced a measurable response in the test well (i.e.,

water level increase) without creating excessive water level rise in the test well. Once the constant

rate had been determined, the injection test was conducted using the measured constant rate.

- During the injection test, the water level in the injection well was measured and recorded using an

In-Situ TROLL transducer/datalogger. The datalogger was programmed to record the water level

Golder Associates 849880304
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--- in the "logarithmic" mode in which the time interval between measurements gradually increased

from 0.2 seconds at the beginning of the test to a maximum of 5 minutes after 80 minutes of

recording. This allowed for the recording of rapid changes in water levels in the beginning of the

test without collecting excessivel redundant data late in the test when the water level had stabilized.

The general procedure for the constant rate injection testing and recovery testing was as follows:

• The initial static water level was measured using an electronic water level indicator;

• The datalogger/transducerwas placed below the water table in the piezometer;

• The initial static water level was input into the datalogger/transduceras a reference
elevation;

• Water was injected into the piezometer until sufficient data was collected to perfonn data
analysis (i.e., following the borehole storage and skin effects when a straight line is
developed on a plot of head buildup versus log of time), typically for approximately 100
minutes-

• Water was shut-off and the water level in the piezometer was allowed to recover (lower) to
the initial static water level; and

• Water level data was downloaded and imported into a MS Excel spreadsheet for analysis.

G1.2 Injection and Recovery Tests Analyses

Results of the injection tests were analyzed using two different methods. The injection portion was

analyzed using the Earlougher (1977) method, and the recovery portion was analyzed using the

Theis (1935) recovery method. A brief description of these analytical methods follows.

Earlougher Analysis Method

The EarJougher analysis method historically has been used in the petroleum industry for single well

testing of injection wells. This methodology has recently has been applied to the water

well/environmentalremediation industries for aquifer testing and analysis.

Golder Associates 849880305
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-I

The borehole storage and skin effects for the piezometers at the Site were identified by non-linear

early time data on a semi-Iogarithmicgraph of hydraulic head buildup (h) as a function of time (f).

Subsequent data typically follows a straight line trend on the semi-logarithmic plots. Information

from the graph was used to complete the analysis in the following manner:

~1 •
Plot h versus t with I on the logarithmic x-axis as described above.

Step 2

Draw a line through the straight line portion of the graph. This will be the later time portion of the

graph since the non-linear early time data is due to borehole storage or skin effects.

Step 3

Select two points on the line and record their (II> hI) and (1], h1) coordinates. The difference in head

for one log cycle of time (m) can be calculated using the followingequ3tion:

m== ~ -11,
log(/2) - log(t])

Note: The units of m must be converted to psi for the analysis.

Step 4

The intrinsic permeability of the aquifer surrounding the piezometer can be calculated using the

following equation:

k == -162.6qBIl
mh

where:

k = intrinsic permeability in millidarcies [mD]

q == injection rate in standard barrels pet day [STB/day]

B == formation volume factor [recoverable barrels/standard barrels,

RBISTB, == 1.0]

IJl = absolute viscosity in centipoises [cp]

IJl = difference in pressure in psi for one log cycle of time

Golder Associates 849880306
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.-.. h = formation thickness in feet [ft]

StepS

The intrinsic permeability is used to detennine the hydraulic conductivity using the following

equation:

where:

K = hydraulicconductivityin centimeters per second [em/s)

r = density of water in grams per milliliter (glml]

g:= gravitational constant [:=980 em/52
)

Tables Gland G2 present the Earlougher injection test analyses for piezometers PZ-l Band PZ-4B,

respectively.

Theis Recovery Method

The recovery portion of the injection tests were analyzed using the Theis (1935) recovery method.

This method is widely used for the analysis of recovery tests. It can be applied to injection testing

in a manner identical to that of the more common withdrawal (pump) testing, with the exception

that residual head buildup is analyzed as opposed to residual head drawdown. Residual head

buildup data can be more reliable than the injection portion data since a constant flow injection rate

is often difficult to achieve in the field.

The Theis recovery method analysis requires the plotting of the residual head buildup (s) on a

vertical linear scale versus the ratio of time since injection started (t) to the time since injection

ended (t) on the horizontal log scale (tll). Information from this plot is used to complete the

analysis in the following manner:

Step]

Plot s •versus lit' with tit' on the logarithmic x-axis as described above;.-

Golder Associates 849880307
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--. Step 2

Draw a line through the straight line portion of the graph. This will be the later time portion of the

graph (the lower values of tlt)~

Step 3

Select two points on the line and record their (tit '/,s 'I) and (tit '], 52) coordinates. The difference in

residual head buildup for one log cycle of time (~s') can be calculated using the following

equation:

Step 4

The intrinsic permeability of the aquifer surrounding the piezometer can be calculated using the

following equation:

- K = 2.3Q
4nDlls'

where:

K = hydrau lic conductivity [cm/sec];

Q = injection rate in cubic feet per day [ft3/day];

D = formation thickness [ft]; and

~s' = difference in residual head buildup for one log cycle of tit' .

Tables G3 through G4 present the Theis recovery analyses for piezometers PZ-I Band PZ-4B,

respectively.
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TIERRA-B-002456



January 1997 -6- 953-6306

- G2.0 SlugTesting Procedures and Analysis

The horizontal hydraulic conductivity of the fonnationlinterval screened in 10 piezometers was

estimated by slug tests. Three (3) slug tests were performed in shallow piezometers PZ-I B, PZ-4B,

and PZ-I3B, and seven (7) were perfonned in deep piezometers PZ-IA, PZ-4A, PZ-6A, PZ-7A,

PZ-8A, PZ-12A, and PZ- J3A Equipment and testing/analytical procedures used for the slug

tests are described below.

G2.1 SlugTesting Equipment and Procedures

The slug tests were completed using an adjustable length PVC bailer to remove water from the

piezometer and a In-Situ TROLL transducer/datalogger to monitor water level recoveries. The

length of the bailer ranged from 5 feet to 10 feet depending upon the height of the water column

in the piezometer a~d the anticipated hydraulic conductivity of the interval SCreened in the

piezometer. Both the bailer and the transducer/datalogger were cleaned by scrubbing with an

Alconoxfwater solution followed by a distilled water rinse prior to each use.-
The general procedure for slug testing was as follows:

• The initial static water level was measured using an electronic water level indicator;

• The datalogger/transducerwas placed below the water table in the piezometer (at a depth
sufficient to allow the unimpeded removal of the slug);

• The initial static water level was input into the datalogger/transduceras a reference
elevation;

• The slug was introduced into the piezometer and the water level allowed to equilibrate to
the initial static level;

• The slug was quickly removed to produce an "instantaneous" drop in head. As the water
rose in the piezometer ("rising head"), the level was recorded on a logarithmic time scale
as previously described in Section G 1.0; and

• The water level data was downloaded and imported into a MS Excel spreadsheet for
analysis.-I
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G2.2 Slug Testing Analysis

The data collected during the slug testing program was analyzed using several well-accepted

analysis methods: the modified Hvorslev (1951) method and the Bouwer and Rice method

(1976). These two analysis methods are described briefly below.

HvorsJev Method

Hvorslev developed a method for the detennination of horizontal hydraulic conductivity using

measured values of head difference (h) versus time (t).

The Hvorslev equation is written as:

where: rc '" casing radius [(L)]
Le'" length of the open interval [(L)]
Re = equivalent radius [(L)]
t = time [(t)]
hI'" head at time t {(L)]

-

The methodology of data analysis requires the plotting of head ratio (percentage of head yet to

recover) on the vertical scale of semi-log paper versus time on the linear horizontal scale, and is

presented in a stepwise manner for both rising and falling head tests as follows:

• Plot hlho (logarithmic) versus t in a semilogarithmic paper;

• Because hI and t are the only variables in the equations, the plot must show a straight
line. In other words, the straight line portion is the valid part of the readings, and the
curved part of the plot may be due to wellbore storage, skin or boundary effects;

• Select two points on the straight line portion of the curve and record their (t .. hI) and (t2.
h2) coordinates; and,

• Record the other piezometer parameters and calculate K based on the above fonnula.

Tables G5 through G 14 present the Hvorslev analysis for piezometers PZ-I A, PZ-I B, PZ-4A,

PZ-5A, PZ-6A, PZ-7 A, PZ-8A, PZ- I2A, and PZ-13B, respectively.
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Bouwer and Rice Method
The Bouwer and Rice equation is written as:

where: rc = casing radius [(L)]
Le = length of the open interval [(L)]
Re = effective radius [(L)]
rw.: distance to undisturbed aquifer (equivalent radius in Hvorslev) [(L)]
t = time [(t)]
y, = drawdown at time t [(L)]

The Bouwer and Rice analysis is completed in a similar manner to the Hvorslev analysis with the

exception that the drawdown (or head) is plotted against time, rather than the head ratio. The

expression In R, is calculated from a set of empirically derived equations which relate Re to the
r.

geometry and boundary conditions of the aquifer system.

Tables G 15 through G22 present the Bouwer and Rice analysis for piezometers PZ-IA, PZ-4A,

PZ-5A, PZ-6A, PZ-7A, PZ-8A, PZ-12A, and PZ-13B, respectively.

g :\projects\95 3-6306\ri.rpt\draft3\appd.doc
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TABLEG1 953-6306

EARLOUGHER INJECTION TEST ANALYSIS
PZ-1B

,..-----_._-- ,--_._-----------

k = -162.6qB~
mi.

where: k = permeability (mDl
q = injection rate (STS/day)
B = formation volume factor (RS/STB) = 1.0
f.l = viscosity (cp)
m = difference in pressure for one log cycle of time (psig)
h '" formation thickness (feet)
K = hydraulic conductivity (cmls)
p'" density of water (glml)

g = gravitational constant (em/52) = 980

INPUT PARAMETERS ~

q'" 411 k- 159079 mO

h= 10.0 k= 1.57E~6 em'

J.l= 1.00 K" 1.54E~1 em/see

p = 1.00 K= 436 ftIday

m= 0.0421 T= 4361 tt'/day
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Project No.: 953-6306
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Analysis By:
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TABLEG2

EARlOUGHER INJECTION TEST ANALYSIS
PZ-4B

953-6306

.------_.:..-_----_._------,--------_._- .....

k '" -I62.6qBv.
mh

where: k = permeability (mD)
q = injection rate (STB/day)
B = formation volume factor (RB/STB) = 1.0
IL = viscosity (cp)
", = difference in pressure for one log cycle of time {psi g)
II = formation thickness (feet)
K = hydraulic conductivity (cmls)
p = density of water (glml)

g = gravitational constant (cm/s2) = 980

INPUTPARAMETERS RESULTS

q= 36 k" 5763 mD
h= 13.5 k- 5.69E-oS em2

jl= 1.00 K= 6.57E-03 em/see
p- 1.00 K- 16 ftlday

m= 0.0762 To: 213 ff,dav

I
3.00
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4i 2.00
~
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:. : ... :.: : . !ilne(min):

Project Name: PSE&GIHARRISONINJ
Project No.: 953-6306

Test Date: 08107/96

Analysis By: SN
Checked By:

Analysis Dat,,: 1011196
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- THEIS ANALYSIS OF RECOVERY DATA
PZ-1B

._----------- ._-------_._-------_._--,

s'= 2.3Q /_1!....)
41tKD "K\. t'

where:
s' " residual drawdown (feet}

Q " rate ot recharge" rate of discharge (fe/day)
K = hydraulic conductivity (teetfday)
D = aquifer thickness (feet}
I = time since start ot pumping (days}
I' = time since cessation of pumping (days)
&' " residual drawdown difference for one log cycle of tit' (teet)

10.0

2310
0_086

T..
K"
K=

4928 trlday

492.8 fttday
1.74E.(l1 cmlsee

INPUT PARAMETERS RESULTS

D=
Q=

65'=
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I I Ii :,
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TABLEG4 953~306

THeiS ANALYSIS OF RECOVERY DATA
PZ4B

where:
~' .. residual drawdown (feet)

Q .. ratIO of recharge = rate of discharge (fe/day)
K = hydraulic conductivity (feet/day)
D = aquifer thickness (feet)
I = time since start of pumping (days)
t' = time since cessation of pumping (days)
~,' = residual drawdown difference for one log cycle of tit' (feet)

INPUT PARAMETERS RESULTS

T=
K=

K=

28 If/day

2.1 ttlday

7.23E44 cmlaec

D=

Q=

I!.s'=

13.5

202

1.336
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1/2197 TABLE G5 953~306

-. HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-1A

K = .!l.-fn~l fn(::) ]30.48
2L. R. ('2 - t1)

where: r c :::casing radius (feet)
R. :::equivalent radius (feet)
L. ::: length of screened interval (feet)
t ::: time (minutes)
hi::: head at time t (feet)

INPUT PARAMETERS

'0 = 0.08
R. = 0.29
L. ::: 9.5
tl.. 0
tz" 26.16

hllho::: 0.58
hzlho" 0.01

RESULTS

[ K= '

K=

-.
___ .~._ft ~~ p-6. - •• • _

- , , .

-- -----------f--:--·--.',cc

Project Name; PSE&GIHARRISONINJ
Project No.: 953-6306

Test Dale: 07/26/96

Analysis By;
Checked By:

Analysis Date:

SN

112/97

-
File:PZ1ASlG.XlSIHVORSlEV Golder Associates 849880316
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TABLEG6 953-6306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-1 B

K '" £In.!:.L[ln(Z:) ]30.48
2L. R. (t2 - t1)

where: '. = casing radius (feet)
R. ;::equivalent radius (feet)
L. ;::length of screened interval (feet}
t = time (minutes)
hI;:: head at time t (feet)

RESULTSINPUT PARAMETERS
'. .. 0.08
R. = 0.29
L. ;= 4.66
t1 = 0
t2 = 0.16

h1lhD = 1.15
h21hD'" 0.02

[ K=, 2.58E~2 em/see I
__ K=__ 7.32E+01 ftlday __

Project Name: PSE&GIHARRISONINJ

Project No.: 953-6306
Test Date: 07126196

Analysis By:

Che<:ked By:
Analysis D<lte:

SN

112197

File:PZ1 BSLGXLS!HVORSLEV Golder Associates 849880317

TIERRA-B-002465
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TA8LEG7 953-6306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-4A

._--------------------------,

K .. £In~[/n(~;) ]30.48
2L. R. (t2-'1)

where: rc = casing radius (feet)
R. = equivalent radius (feet)
L. = length of screened interval (feet)
t = time (minutes)
h r = head at time t (feet)

RESULTSINPUT PARAMETERS
r. .. 0.08

R. = 0.29
L. = 9.5

'1 = 0
t: = 17.08

h,lh(/ .. 0.74
h:lh(/ = 0.00

--.--- - - - .... --":":----- . - - - - - -- - - .--- -

o~
l'lla::
'0
l'll
<I>
J:

O.OO1·~_'__'_ .:.._.~~--'--'-.L--~-~--~----'-~-'--'----~

0.0 5.0 10.0 .. 15.0 20.0 '''ITime (min)

Analysis By: SN
Checked By:

Analysis Dale: 112191

Project Name: PSE&GIHARRISONINJ
Project NQ.: 953-6306

Test Date: 07126196

File:PZ4ASLG.xLSIHVORSLEV Golder Associates 849880318
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1/2197 TABLE G8 953-6306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-4B

[
I (h.)• nil

K .. 5......,n!:.L --'- 30.48
21. R. (12-tf)

where: r c '" casing radius (feet)
R. '"equivalent radius (feet)
L. = length of screened interval {feet}
t '" time (minutes}
h, = head at time t (feet)

INPUT PARAMETERS
r~ = 0.08
R. .. 0.29
L. = 7.23
I, = 0
Iz" 7.27

h ,/hI) .. 0.80
hz/hQ = 0.01

RESULTS

I K= 4.72E-04 Cml~
K= 1.34E+QO Alday--------------
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Project Name: PSE&GIHARRISONINJ
Project No.: 953-6306

Test Date: 07126196

Analysis By:
Checked By:

Analysis Date:

SN
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TABLEG9 953-6306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-5A

K = £,n~[/n(::) ]30'4'
2L. R. (t2 - (1)

where: r c = casing radius (feet)
R. = equivalent radius (feet)
L. = length of screened interval (feet)
t '" time (minutes)
h r = head at time t (feet)

RESULTSINPUT PARAMETERS
r. :: 0.08

R. '" 0.29
L. :: 10
t, :: 0
t2 :: 9.75

h,Jho" 0.80
h2JhO'"' 0.00

L. K= 4.73E-D4 em/see
K'" 1.34E+OO ftIday I

o
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Project Name: PSE&GIHARRISONINJ
Project No.: 953-6306

Test Date: 07126196

Analysis By:
Checked By:

Analysis Date:

SN
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TABlEG10 953-6306

HVORSlEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-6A

...--._-----------_ •._----- ._---

where: r 0 = casing racJjus (feet)
R. = equivalent radius (feet)
L. = length of screened interval (feet)
t = time (minutes)
h, '" head at time t (feet)

RESULTSINPUT PARAMETERS

'0" 0.08
R." 0.29
L. = 9.5

" .. 0'2 = 0.409
h1lho:; 1.10
h llh 0 :; 0.00

K" 9.44E'()3 em/see
K" 2.67E+01 ftlday I

ProjeC't Name: PSE&GJHARRISONINJ

Project No.: 953-6306
Test O1Ite: 07126196

Analysis By:
Checked By:

Analysis Date:

SN

112197

File:PZ6ASLG.xLSIHVORSLEV

--- - - - ._---~

Golder Associates 849880321

TIERRA-B-002469
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TABLE G11 953~306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ·7A

------------------_.

[
( h')]• In h

K ~ .!L-'n~ ---'- 30.4'2L. R. (12-11)

where: rc = casing radius (feet)
R. = equivalent radius (feet)
L. = length of screened interval (feet)
t = time (minutes)
h, = head at time t (feet)

RESULTSINPUT PARAMETERS
rc'" 0.08
R. = 0.29
L. '" 10
r, = 0.469
r2 = 2

hflho = 0.25
h21hO"' 0.00

L. ----''-----'K"" 2.38E~3 em/see:
K= 6.7SE+OO ft/day I

-'---.- ..---- ---._~-----~-----_. -_.~~~-~'_'-~ __ ~9~ __ ~. ~ _

------~~--------~-_.
c. .,._· ~r·~ __

Project Name: PSE&G/HARRISONnIIJ
Project No.: 953-6306

Test Dale: 07126196

Analysis By:
Checked By:

Analysis Date:

SN

112/97
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1/2197 TABLE G12 953~306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-8A

K .. ~/tI!:.L[/n(:;) ]30.4.
2L. R. (12 - t1)

where: rc .. casing radius (feet)
R •.. equivalent radius (feet)
L •.. length of screened interval (feet)
t .. time (minutes)
hI = head at time t (feet)

INPUT PARAMETERS
T. = 0.08
R. = 0.29

L. = 10
f, = a
tz '" 63.4

hf/h,= 0.70
hzlh, '" 0.01

RESULTS

K= 4.16E~5 em/see
K" 1.18E~1 ftIday

Projea Name: PSE&GIHARRISONINJ
Project No.: 953-6306

Test Date: 07126196

ArIlIlysis By:
Cllecked By:

Analysis Date:

SN

112197

-.

File:PZ8ASLG.XLSIHVORSLEV Golder Associates 849880323

TIERRA-B-002471



1/2/97 TABLEG13 953-6306

.- HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ-12A

K '" £ In~lln( ::) ]30.41
2L. R. «(2 - t1)

where: r c = casing radius (feet)
R. = equivalent radius (feet)
L. = length of screened interval (feet)
t = time (minutes)
hI = head at time / (feet)

K=
K=

6.84Eo04 cmlsee

1.94E+QO ftlday

INPUT PARAMETERS
r. .. 0.06
R. .. 0.29
L. .. 9.5
t, = 0
t2 = 6.16

h,lho• 0.72
hzAro" 0.00

RESULTS

I

--! :=:::::;::=::::__ W~ .~ __ ~_~_ ::::::.::::::::_:::::::

Project Name: PSE&GIHARRISONiNJ
Project No.: 953-6306

re$l Date: 07126196

Analysis By:
Checked By:

Analysis Dale:

SN

112197

File:PZ12ASLG .XLsn-lVORSLEV Golder Associates 849880324

TIERRA-B-002472



1/2197 TABLE G14 953~306

HVORSLEV SLUG TEST ANALYSIS
RISING HEAD TEST PZ·13B

K = £Jn~[Jn(::J ]30'4'
2L. R. (12 - 11)

where: r c = casing radius (feet)
R. = equivalent radius (feet)
L. = length of screened interval (feet)
t = time (minutes)
h t = head at time t (feet)

INPUT PARAMETERS
' • ." 0.08

R • ." 0.29
L • ." 5.5

" = 0
': ." 3.23

h,lho • 0.45
hzlho ." 0.02

RESULTS

Q~
t'll
Q:
"0 0.1 +-'--'---'-~---'.,---_~_-.,----'-"'(~---_I_--'----'_I_---_t_--,-,--_t_----'-'-__1
t'll
CD
I

ProJec1Name: PSE&GIHARRISONINJ
ProJec1 No.: 953-6306

Test Dale: 07126/96

Ana1vsis By:
Checked By:

Analysis Oate:

SN

112197

File:PZ13BSLG,XLS/HVORSLEV Golder Associates 849880325

TIERRA-B-002473
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TABLEG15 953-6306

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-1A

where:
, c = casing radius {feet};
R. = effective radius (feet);
L. = length of screened interval (feet);

, w = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
y, = drawdown (feet) at time t (minutes)

RESULTSINPUT PARAMETERS
r. :0 0.08
'., = 0.29
L. = 9.5

In(R.h.,)= 2.81
Yo = 3.39
Yt = 0.06
t.. 23.5

K"
K=

8.34E.QS cmJsec
2.36E.Q1 ftJday

...: : : :,:: : :-: :.:: :': : : : =-: : : : : :. :::
... - -- - - - .. - - '- '- - - - - - - ~. - .. - - - - - - - - -.,.. - - -.-." -

:;::;'.......
::.

Project Name: PSE&GIHARRISONINJ

Project No.: 853-6306
Test Dale: 07126196

Analysis By;
Checked By:

Analysis Date:

SN

112/97
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TABlEG16 953-6306

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-4A

where:
r" = casing radius (feet);
R. = effective radius (feet);
L. = length of screened interval (feet);

r w = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
Yr = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

r. '" 0.08
Tw = 0.29
L = 9.5 K= 1.67E.04 cm/see•

In(R.hwJ= 2.73 K= 4.74E~1 ftJday

Yo = 3.15
y,= 0.01
tl: 17.9

"0
tll
G>:r::

O. 10 t-:-:-::-:"':'":"C~-:-:-:~c:+.-=:-:.-:-=~::-:-:~PA=c'-:-:"::-:-:-=~±:-=:-::-::-==-=~~:-:':-:':-::~07:-:-:-:I

Project Name: PSE&GIHARRISONINJ
Project No.: 953-6306

Test Date: 07126196

Analysis By:
Checked By:

Analysis Date:

SN

112197

Golder AssociatesRIe:PZ4ASLG .XLSIBOUWER 849880327

TIERRA-B-002475



1/2197 TABLE G17 953-6306

.-
I

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-5A

, ·In(R.)
K=' '... 1,nYo

2L. t y,

where:
, C :::: casing radius (feet);
R. ::::effective radius (feet);
L. = length of screened interval (feet);

r w :::: radial distance to undisturbed aquifer (feet)
Yo ::::initial drawdown (feet)
Yr :::: draw down (feet) at time t (minutes)

INPUT PARAMETERS RESULTS

'. = 0.08
, w "' 0.29
L. = 10 K" 3.98E-44 em/see:

In(R.h,.,J= 3.02 K= 1.t3E+OO rtlday
Yo .. 6.76
ftO' 0.01
t= 9.2

-f .:.:::;:::::-:;;;-.:::::::==

. 0.00 ~ -+-- +---I- -"----';'-:---+ "---I-----+---:-+-----.01
0.0:

Projecl Name: PSE&GIHARRISONINJ
Project No.: 953-6306

Test Oat .. : 07/26196

Analysis By:
Checked By:

Analysis Date:

SN

tl2l97
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TABLEG18 953-6306

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-6A

where:
rc '" casing radius (feet);
R. '"effective radius (feet);
L. = length of screened interval (feet);

r.. = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
Y I = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
r = 0.08c
rw = 0.29
L. = 9.5 I K= 6.87E-43 emlsee IIn(R./r ..)= 2.55 K= 1.95£ ...01 ftIday
Yo = 6.76
y,= 0.04
r= 0.4

-~.- ..... ,;.--- ... _ ..._~----~-_ .. _----

0.01 +, ---l-:---+----4--- ......__:___~:__--:--l----+- __-'---l-:---+--~
0.0 . 0.4

Project Name: PSE&GIHARRISONlNJ
P,ojec:l No.: 953-6305

Test Date: 07126/96

Analysis By:
Checked By:

Analysis Date:

SN
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849880329
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File:PZ7 ASLGXLSIBOUIM:R

TABLE G19 953-6306

BOUWER AND RJCE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-7A

where:
r< '" casing radius (feet);
R. = effective radius (feet);
L. = length of screened interval (feel):

r w = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
y, '"drawdown (feet) at time t (minutes)

INPUT PARAMETERS
r. '" 0.08
I., '" 0.29
L. '"' 10

In(R.1r .,): 2.71

Yo = 3.38
y, = 0.01
t= 2.0

RESULTS

r 1.51 E~3 em/see
4.29E+CO nJday IK-

K=

10.00 ,..- ----.-------,-..:- __ --".----..:--,...--..,.- __ -, ---,

1.00

0;

~
"t:I
tlI
II>
I

0.10

--------- ---------_6_- . _

0.01 -l------+----_--'---_--'-'-+-_-.....;: ......I..l-_......,.._-~--__ _1.

0.0

Project Name: PSE&GIHARRISONINJ
Project No.: 953..6306

Test Date: 07126195

Ana~sBy:
Checkeday:

Analysis Dale:
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849880330
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1/2197 TABLE G20 953-6306

-I BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ.aA

---------~------------

where:
r. = casing radius (feet);
R. = effective radius (feet);
L. = length of screened interval (feet);

r w = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
Yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS RESULTS
r. = 0.08

r.., '" 0.29
L = 10 K= 3.36E.Q5 em/see•

In(R.Ir..,)= 2.81 K= '.51E-lI2 ft/day
Yo .. 4.15

Yr= 0.04
r= 69.2

Project Name: PSE&GJHARRrSONINJ
Project No.: 953-6306

Test Date: 07126196

Analysis By:

Cnecked By:
Analysis Date:

SN

112197

-
File;PZ8ASLG.xLSJBOUV1IER Golder Associates 849880331

TIERRA-B-002479
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TABLE G21 953-6306

BOUWER AND RICE SLUG TEST ANALYSIS
RISING HEAD TEST PZ-12A

r 2In(R.)
K:· r.. 1'nY~

2L. t Y.

where:
'. = casing radius (feet);
R. = effective radius (feet);
L. = length of screened interval (feet);

, w = radial distance to undisturbed aquifer (feet)
Yo = initial drawdown (feet)
Yt = drawdown (feet) at time t (minutes)

INPUT PARAMETERS
r. = 0.08
rw = 0.29
L. = 9.5

In(R .Ir ..)= 2.81
Yo = 6.50
)'." 0.02
t= 4.8

RESULTS

K= 6.07E.04 cm/see

K- 1.72E+OO ftIday

File:PZ12ASLG .XLSJ8OU11YER

Project Name: PSE&GlHARRISONiNJ
Project No.: 953-6306

Test Dale: 07126196

Analysis By:
Checked By:

Analysis Date:
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Golder Associates 849880332
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Due to the volume of data, this appendix has been submitted as a separate package.
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Due 10 the volume of data, this appendix has been submitted as a separate package.
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