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ADDENDUM

In reference to the Noise Complaint Processing Procedure, the
Level of Action procedures, Steps 28 to 36, have been revised subsequent
to the preparation of this report., Effective August 1982 with the
distribution of the Department's revised Action Pian, the Bureau of
Environmental Analysis completes the Level of Action Determination for
all Type Il noise abatement projects whether this determination is
Class I Action (Environmental Impact Statement), Class II Action
(Categorical Exclusion), or Class III Action (Environmental Assessment).
Accordingly the Level of Action Committee has been abolished. Thus
Steps 29, 32, 33, 34, and 35 of the Noise Complaint Processing Procedure
have been eliminated znd processing now proceeds from Step 28 directly
to Step 30. Level of Action forms are being revised to reflect this
new procedure,
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SUMMARY

Over the years, the New Jersey Department of Transportation (NJDOT) has
received a significant number of complaints of excessive highway noise from
residents throughout the State. Since New Jersey is the nation's most
densely populated state these complaints are likely to continue. To pro-
cess these complaints in an orderly and equitable manner, a comprehensive

procedure was needed,

The noise complaint processing procedure clarifies the steps to be
taken to process a noise complaint from the time the complaint is received
through the preliminary design of noise abatement measures (if recom-
mended ). The step-by-step procedure, which 1s designed for use on
Interstate and State freeway roadways, includes a method for (1) deter-
mining the legitimacy of a complaint, (2) prioritizing complaint areas sc
that communities with the most severe noise impacts will be the first to be
eligible for those Federal Highway Administration (FHWA) noise abatement
funds that may be available, (3) conducting a study of alternative noise
abatement measures with the receipt of federal funding, (4) interacting
with the publie, and (5) coordinating actions with federal and municipal

governments and units within NJDOT.

The Priority Rating Index (PRI), which has been revised since its
original presentation in the interim report, uses a rating equation with
three major factors: namely, the population, the magnitude of noise
impact, and the duration of noise impact. It is much simpler tc utilize

than the original PRI.



Other aspects of this study include a methodology for developing noise
contour lines on aerial photographs of the major noise sensitive areas
adjacent to New Jersey's interstate highways, a standard method for con-
ducting noise measurements at a complaint site, and a level of effort esti-

mate for processing a noise complaint. These aspects were covered in the

interim report.



INTRODUCTION

NJDOT has received complaints of excessive highway noise for many
years, however, prior to 1974 funding for large scale noise abatement pro-
jects on existing highways was not available. In 1974 the FHWA, through
Federal-Aid Highway Program Manual, Volume 7, Chapter 7, Section 3 (FHPM
7-7-3), made projects for noise abatement on existing highways located on a
Federal-ald system eligible for Federal-aid highway funds. These types of
projects are referred to as Type II noise abatement projects.® FHPM 7-7-3
does not make Type II projects mandatory whenever noise impacts occur along

existing highways but instead leaves abatement in these cases to a state's

discretion.

In response to public concerns about transportation noise, NJDOT
decided to start a program to mitigate traffic noise impacts on development
adjacent to Interstate routes and state freeways. To obtain eligible
Federal-aild funds, however, FHPM 7-7-3 required that certain provisions be
met; among these being that state agencies perform a noise analysis which

identifies noise impacts and considers alternative means of mitigating

o3

these impacts. 1In addition, requesters of Federal-aid funding for Type II

.
nOLS

™~

> abatement projects were required to indicate the relative priority of

{

a particular project with respect to other potential Type II projects

withniin their state.

*Type 1! projects are proposed Federal or Federal-aid highway projects for
noisc abatement on existing highways located on a Federal-Aid System. A
nrojoot might include construction of noise walls, earth berms, etc. NJDOT
wizl iimit Type II projects to Interstate routes and state freéways.



Tc address these funding provisions NJDOT decided to develop a compre-
hensive procedure for processing highway noise complaints, and thus this
study was initiated. The complaint processing procedure presented in this

report is the culmination of that effort.

The primary objective of this study was to finalize a comprehensive
procedure for processing highway noise complaints in an orderly and
equitable manner while meeting FHWA requirements for Type II noise abate~
ment project funding. The highway noise complaint processing procedure,
which will be utilized by the Bureau of Environmental Analysis of the
Division of Project Development, is described in detail on the following
pages. 1t should eliminate many of the opportunities for delay and ine-

quity inherent in processing highway noise complaints without a formalized

procedure.

The complaint processing procedure necessitated the development of a
priority rating system and noise contour 1lines. The rating system,
hereafter referred tc as the Priority Rating Index or PRI, is used at Step
19 of the procedure to aseign priorities to noise abatement requests from
communities with legitimate complaints in order that NJDOT can equitably
digtribute Federal-aid highway funds for Type II noise abatement projects.
Tiw FPEI is bpased on the total noise impact sustained by a community and
caleculated from field survey data gathered by the Department. An explana-
tion of the Pricrity Hating Index is given in the Appendix. The noise con-
tour iines; which indicate the present day noise levels in the major noise
sensitive areas adjacent to New Jersey's interstate system, are used at

Step 12 for an initial evsluation of a complaint's legitimacy. A list of



sectiors of Interctate highways for whiech noise contour Ilines were
completed is presented in the Appendix. The development of the Pricrity
Rating Index and noise contour lines marked the secondary objectives of
this study.

At least 10 other states have developed methods for prioritizing poten-
tizl noise abatement sites. Among them are California, Minnesota,
Colcrado, Michigan, Connecticut, Iowa, Georgia, Maryland, New York, and
Washington. NJDOT's PRI is similar to most of these prioritizing methods
in that it features ¢ mathematical formula for producing numerical ratings;
e formula which considers mogt of the same factors. Also NJDOT's PRI is
updated on an annual basis like most states. NJDOT's PRI differs from most
of the others in trat its formulz contains the Lyp (noise pollution level)

and does nob consider cost.®

can sometimes be prohibitive, it is considered later in the




THE ETGHWAY NOISE COMPLAINT PROCESSING PROCEDURE

There are many aspects tc the investigation of a highway noise com-
plaint. Some are described below. First the ccmplaint must be forwarded
tc the proper szgency within the Department. Next personnel investigating
the complaint must determine if the highway involved comes under New Jersey
Jurisdiction. If s0, past complaint investigations and environmental
impact statements are reviewed to see if the complaint has already been
addressed., If the c¢rmplaint has not been previously investigated, it must
he decided if & problem exists, and then the severity of the problem in
retation to the traffic noise problems of other areas must be determined.
I furtber action .3 warranted, it must be determined what type of action
or & Tvpe II Federal-aid noise abatement project is
made, approval must be obtzined for federal funds for a study of noise

abatewent measures. I =2nd when approval is granted, a detailed study of

abatemert measures {earth berms, noise walls, noise insulation, etc.)

pe nerforned. noise abatement study includes examination of

praf i informaion

plans, and fraffic nolse monitoring at the

report is then prepared. If noise abatement

arve judged to e r'egsible, public information meetings are held to

=1 rezidents and local government., After the

notLit meehing commsnis sre reviewed, a final noise study report is pre-

in tne report's findings is requested.

Ae indicated vy the zotions just mentioned, federal, state, and local
governmant representatives must interact at various points in the process;

alse,; the complainantig) must be notified of the Status of the complaint.

&



Due to the complexity of this traffic noise complaint investigation
process, many opportunities for inefficiencies, inequities, and delays
arise. To improve complaint processing, a formal and comprehensive proce-
dure was needed to clarify actions and interactions in order to reduce or
eliminate these inherent delays and inequities. The Highway Noise

Complaint Processing Procedure was developed to meet this need.

The Highway Noise Complaint Processing Procedure consists of 84 steps
which are described in detail beginning on page 9 . To facilitate the
use of the procedure, an accompanying flow chart is included on pages

49-51, A summary of the complaint processing procedure is given below.

Step Number Description
1-15 A preliminary investigation of the

highway noise complaint is made.
Processing stops at Step (15) unless
a town vresolution or official
request for a noise study is
received.

16=18 Noise impact is determined based on
preliminary noise level measure-
ments made in the complainant com-
munity.

19-21 The Priority Rating Index is uti-
lized to determine if a noise abate-
ment request has a high enough
priority to begin a Type II study.

22=217 NJDOT and FHWA approval for funding
of a Type I1 noise abatement study
is requested.

28-36 Level of Action is determined.®*

*# See Addendum.



37-64 A Type II noise abatement study is
conducted, recommendations are made,
and FHWA concurrence is requested.

65-T72 Local government and the public par-
ticipate in the noise abatement pro-
cess.

73-79 The feasibility of the proposed
noise abatement measures is deter-
mined. All relevant factors are
considered in light of the nature of
the town resolution.

80-84 Implementation of the proposed noise
abatement measures is recommended in
a final report, and when FHWA con-

currence is received, the project is
transferred to Design.

The final step in the noise complaint processing procedure is the
transfer of the noise abatement project to the Division of Design after
FHWA concurrence in the findings of the final noise study report has been
received. From this point, final design and construction of the noise aba-

tement measures follows in keeping with established NJDOT procedures.



HIGHWAY NOISE COMPLAINT PROCESSING PROCEDURE

STEP 1 Complaint Is Received by BEA

The processing procedure beginsiwhen a nolse complaint is received by the
Bureau of Environmental Analysis (BEA) usually via a letter or phone call.
The complaint is either received directly by BEA or forwarded to them --
most often from the Division of Design, the Commissioner's Office, or the
Bureau of Quality Control. The complainant is normally either an

individual(s) or a municipality.

STEP 2 Fill Out Noise Complaint Form

A standard highway noise complaint form (see next page) is filled out for
each complaint. The date and time the complaint was received are recorded,
as well as the name, address, and phone number of the complainant. A
detailed description of the location of the complaint area (county, munici-
pality, street) is noted. Information about the specific nature of the
complaint is entered, and the roadway(s) suspected of generating the

#cessive noise are identified. If the complaint has been forwarded from

another agency, this agency is noted.

STEP 2 Does the Roadway Come Under NJDOT Jurisdiction?

The jurisdiction of the highway which is alleged to be generating excessive
noise is now determined. Interstate, United States, and State highways are
under NJDOT jurisdiction; county and township roads, and privately owned
and operated highways, such as the New Jersey Turnpike and the Garden State
Parkway, are not, If the highway does not fall under NJDOT jurisdiction,

proceed to Step (4); if it does, to Step (5).



HIGHWAY NOISE COMPLAINT REPORT

RECEIPT OF CUMPLAINT:
AM
[/ : PM
Date Time Forwarding Agency
Letter Phone Call Other(specify)
COMPLAINANT INFORMATION:
Name Phone Number
Mailing Address (Street/Route) Municipality
City,Town, or Post Office Zip County

ADDITIONAL DESCRIPTION OF COMPLAINANT'S LOCATION (if necessary):

:
|
| |

SPECIFIC NATURE OF COMPLAINT:

Highway or Highway Section

10 Preparer's Name or Initials



STEP 4 Notify Complainant Concerning Responsibility for Roadway

The complainant is notified by letter that the highway does not come under
NJDOT jurisdiection and is informed of the agency which has responsibility

for the road.

STEP 5 Has Priority Rating System Already Been Applied?

The highway noise complaint priority list is checked to determine if the
priority rating index method has already been applied for the area of

complaint. If it has, proceed to Step (6); if not, proceed to Step (7).

STEP 6 Notify Complainant of Priority Assignment

The complainant is informed by letter that his town has already submitted
to the State a noise resolution or official position covering his area, and
therefore his complaint 1s under consideration. He is notified of the
priority assigned to this area, and the year in which it is expected that a

Type II noise abatement study will begin.

STEP 7 Is NJDOT About tc Begin a Type I Project?

The monthly report of the status of active projects (Status of Plans
Report) is checked to determine if a Type 1 reconstruction project covering
the complaint area is about to begin. If it is, proceed to Step (8); if

not, proceed to Step (9).

STEP 8 Notify Complainant of Planned Highway Reconstruction and

Associated Noise Study

The complainant is notified by letter that reconstruction of the highway

causing his noise problem is planned. He is informed that prior to this

11



reconstruction an environmental study considering the expected traffic
noise impacts of the reconstructed highway will be carried out, and if this
study indicates that a noise impact, as defined by Federal-Aid Highway
Program Manual, Volume 7, Chapter T, Section 3 (FHPM 7-7-3) exists, then

measures designed to abate the noise reaching his area will be implemented

if feasible.

STEP 9 Former Type I or Type II Action?

The file of former Type I and Type II studies is reviewed. If NJDOT has

conducted a Type I or Type II study for the complaint area, proceed to Step

(10); otherwise proceed to Step (11).

STEP 10 Notify Complainant of Results of Previous Studies and FHPM

Regulations

If NJDOT has previously conducted a Type I noise study for the complaint
area, the complainant is notified by letter that a noise study completed
when the highway in question was constructed found that his area was not
expected to sustain any significant noise impacts. In addition, he is
informed that NJDOT does not investigate noise complaints from individual
complainants, and he 1s advised that if he would like to pursue his
complaint further he should have his municipality make an official request

tc NJDOT for an additional noise study.

If the complainant is located in an area whose development was not planned
at the time of highway construction, he will be informed by letter that
because of the unplanned development of his community, noise abatement

measures to reduce the traffic noise impact on his area were not designed

12



when the highway was constructed. Therefore, he will be advised that NJDOT
does not bear the responsibility for noise problems resulting from the

development of his area subsequent to highway construction.

If NJDOT has previously conducted a Type II noise study for the complaint
area, the complainant 1is informed by letter that NJDOT has already
completed a study of traffic noise impacts in his area, and that either
noise abatement measures have already been implemented to reduce the traf-
fic noise in his area to acceptable levels, or that even though there were
significant noise impacts in his area it was found infeasible to implement
nolse abatement measures. He is notified that if he wishes to pursue his
complaint further he should have his municipality make an official request

to NJDOT for an additional noise study.

STEP 11 Are Noise Contour Maps or Existing Noise Data Available?

At this point, noise contour maps and the existing noise measurement data
file are checked to determine if any noise level information is available
for the complaint area. If information is available, proceed to Step (12};

if it is not, proceed to Step (14).

STEF 12 Do Noise Levels Approach or Exceed Design Noise Levels?

The available noise level information is now examined to estimate whether
noise levels in the complaint area approach or exceed the design noise

levels in FHPM 7-7-3., If they do, proceed to Step (14); if they do not,

proceed to Step (13).

STEP 135 Notify Compiainant of FHPM Regulations

The complainant is notified by letter that according to available noise

level information he does not have a significant traffic noise impact as

13



defined by FHPM 7-7-3. He will also be informed that if he wishes to pur-
sue the matter further he should have his municipality make an official

request to NJDOT for a noise study.

STEP 14 Town Resolution or Official Request for Noise Study?

At this point, a town resolution or official request to NJDOT for a noise
study is required before further processing of the complaint takes place.
This policy should have the effect of involving other residents in the
complainant's community, as well as local government officials, in the
noise complaint process. This involvement is beneficial because any noise
abatement measures which might be implemented in the area in the future
would most likely influence the entire community. If a town resolution or
official request has been received, proceed to Step (16); if neither has

been received, proceed to Step (15).

STEP 15 Advise Complainant that Local Government Support Is Needed

The complainant is now informed that NJDOT will not process his complaint
further without support from his local government in the form of a resolu-
tion or official position requesting the Department to perform a traffic

noise study.

If and when a town resolution or official position requesting a noise study

is received by BEA, processing of the noise complaint resumes at Step (14).

STEP 16 Preliminary Noise Level Measurements

Preliminary noise level measurements are now conducted by the Bureau of

Quality Control. These measurements consist of a 24 hour continuous noise

14



sample and additional spot measurements at various locations throughout the
community. They reveal whether existing noise levels approach or exceed
the design noise levels in FHPM 7~7-3 and provide acoustic information

which is used when the priority rating index method is applied (Step 19).

STEP 17 Do Noise Levels Approach or Exceed Design Noise Levels?

If the noise levels measured in the complaint area as in Step (16) approach
or exceed the design noise levels in FHPM 7-7-3, proceed to Step (19); if

they do rot, proceed to Step (18).

STEP 18 Notify Municipality of FHPM Regulations

The municipality 1s notified by letter that NJDOT has taken noise level
measurements in the complaint area. Noise levels, measurement locations,
as well as the dates and times of measurement are indicated in the letter.
The municipality is informed that there is not a significant noise impact
in the complaint area according to FHPM 7-7-3 because the measured noise
levels did not approach or exceed the design noise 1levels contained
therein. The design noise levels which are applicable to the activity
category(s) in the complaint area are outlined. The municipality is
informed that NJDOT does not intend to address this noise complaint
further, and that if at some future date, local government suspects that
the traffic noise in the complaint area has inereased considerably from
present levels, they should submit another town resolution or official

request to NJDOT at that time.

STEF 19 Apply Priority Rating Index Method

The priority rating index method is applied. This method assigns relative

priorities to potential projects for community noise abatement so that

15



those communities with the most severe noise impacts are the first to
become eligible for FHWA noise abatement funding. The index is based on
three measures of noise impact; namely population, and the magnitude and
duration of noise impact. The values for these measures are developed from
field survey data gathered in the complainant communities in Step (16). A

Fortran computer program facilitates the use of the method.

STEP 20 1Is Priority Rating High Enough to Begin Study?

If the priority rating assigned to the noise abatement project for the

complaint area is high enough to begin a Type II noise abatement study,

proceed to Step (22); if it is not, proceed to Step (21).

Generally, federal funding for a noise study is requested for the one or
two highest rated projects of those under consideration in a given year.
The number of noise study requests may change, of course, depending on
available funds. Those projects for which funding is not requested in a
particular year because of low rankings are reconsidered and reranked the
following year along with any new noise complaints which have been

received.

STEP 21 Notify Municipality of Priority Assignment

The municipality is informed by letter of the following:

{(a) the noise abatement project for its complaint area has been

assigned a priority according to NJDQT's priority rating method,

(b) each year NJDOT usually requests federal funds for noise abate- °

ment studies for only the one or two projects with the highest

priorities, and

16



(c) since the project for its complaint area did not have a high
enough priority, federal funds were not requested, and thus a
noise abatement study for the area will not begin this coming
year. However, next year, and every year thereafter if
required, the project for the complaint area will be recon-
sidered and assigned a new priority along with the projects for
any other noise complaint areas which are awaiting noise abate-
ment study. If it is then one of the highest priority projects,

federal funding for a noise abatement study will be requested.

STEP 22 BEA Submits Project Programming Request (T-PT-930)

A project programming request (Form T-PT-930) is prepared and submitted to
the Office of Programming and Monitoring. This form requires a general
description of the project and its limits, cost estimates for preliminary
engineering (both State and federal), and a project justification. A map
showing the location of the project is attached to this form. Submission
of this request initiates both Federal-aid programming and NJDOT construc-

tion programming.

STEP 22 Approval Is Received on Federal-Aid Work Program

The Bureau of Environmental Analysis is notified either by memorandum or
other means that a project has been approved for the Federal-Aid Work
Program. This approval signifies that the federal funds requested by BEA

for preliminary engineering work have been set aside.

STEP 24 Approval Is Received on NJDOT Constructioh Program

The Bureau of Environmental Analysis is notified either by memorandum or

otner means that a project has been approved for the NJDOT construction

17



program. This approval signifies that the state funds requested by BEA for

preliminary engineering have been set aside.

STEP 25 Obtain Present & Future Traffic Data from BTP for FA-9

Estimated present and future traffic data for the project area is requested
from the Bureau of Travel Projections (BTP). This data, which includes

AADT, DHV, and % Trucks, is required for Form FA-9, Step (26).

STEP 26 BEA Submits FA-~-9 Request for Federal-Aid Project Approval

A request for Federali-Aid Project Approval (Form FA-9) is prepared and sub-
mitted to the Office of Pfogramming and Monitoring. This form requires a
description of the project and its limits, project cost estimates (both
state and federal), present and future traffic estimates, and Federal-Aid
Program and NJDOT Construction Program item numbers. A map showing project
location is attached. This form requests authorization to use Federal-aid

funds for a project.

STEP 27 FHWA Authorizes the Project Via Form PR-1240

The Bureau of Environmental Analysis receives, via the Office of Program-
ming and Monitoring, a copy of FHWA Form PR-1240, "Letter of Approval
and/or Authorization®. This 1letter authorizes the use of Federal-aid
funds. As a consequence of receiving Form PR-1240, NJDOT assigns a job

number to the project thereby authorizing the use of matching state funds.

STEP 28 BEA Prepares LOA Assessment (See Addendum)

BEA prepares a Level of Action (LOA) assessment and in the process examines
the likelihood of significant environmental impacts due to implementation

of the proposed noise abatement measures for this project.

18



STEP 29 1Is Project Categorical Exclusion?

If the LOA assessment finds that implementation of the noise abatement
measures does not have a significant effect on the environment (this is

normally the finding), then the project is identified as a categorical

exclusion. (Proceed to Step (30)).

Though it is highly unlikely, if it is found that implementation of the
noise abatement measures has the potential for significant environmental
impacts, the project is not specifically identified as a categorical exclu-
sion and is classified in zccordance with the LOA procedures in the Action

Plan. (Proceed to Step (32)).

STEP 30 BEA Completes LOA Determination

BEA completes the LOA determination and fills out Form T-SA-1097, "Level of
Action Determination". The Chief of BEA reviews and approves this deter- -

mination.

STEP 31 Director of Division of Project Development Concurs in LOA

The Director of the Division of Project Development concurs in BEA's LOA
determination and forwards Form T-SA-1097 and a memorandum requesting con-

currsuce to the FHWA. Proceed to Step (36).

STEP 52% BES Solicits Level of Action Responses from LOA Committee Members

The Bureau of Environmentazl Analysis sends a memorandum describing the pro-

posed Type II noise abatement project to each of the members of the Level

#3teps (32) to (35) on the accompanying flow chart are enclosed by dotted
lines to indicate trat this path is almost never taken.



of Action Committee. This committee, which includes the Chiefs of the
Bureaus of Surface Design and Landscape Architecture, the Directors of the
Office of Community Involvement and the Division of Right of Way, and
others, including the Chief of the Bureau of Environmental Analysis itself,
determines the extent of environmental documentation required for a pro-
posed project. The memorandum from BEA requests a response from committee
members regarding any possible adverse social, economic, or environmental
impacts of the proposed project in their particular areas of expertise.
Form T-SA-1097, ("Level of Action Determination") which lists the type of
proposed project and its location, extent, and estimated cost, is attached

to the memorandum along with a map showing project location.

STEP 23 BEA Conducts Environmental Analysis in the Appropriate

Disciplines

BEA completes an environmental analysis giving consideration to possible
adverse social, economic, and environmental impacts of the proposed noise
abatement project in any of BEA's areas of expertise which include air and

water quality, socio-economic conditions, land use, and cultural resources

among others.

STEP 34 Level of Action Meeting Is Requested and Scheduled

BEA adds its environmental analysis response for the proposed Type 11 pro-
Ject to the responses received from the Level of Action (LOA) Committee
members and sends them, with a request for an LOA meeting, to the chairman
of the LOA Committee; namely, the Chief of the Bureau of Surface Design.

The chairman distributes all of the responses to each LOA Committee member

and schedules an LOA meeting.
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STEF 35 The Project is Assigned a Level cof Action and FHWA Concurrence

is Requested
A Level of Action meeting is held during which the committee determines the
environmental documentation required for the proposed noise abatement pro-
Ject and classifies it iInto one of three categories, Classes I, II, and
II1I. For a Class I project, an Environmental Impact Statement (EIS) is
required because the project is of a large scale and probably will have
significant social, economic, and environmental impacts. A Class II pro=-
Ject 1is categorically excluded from any further environmental analyses
bacause it 1s a small scale project of a type which does not normally have
significant social, economic, or environmental impacts. For a Class III
project, an environmental assessment is required because further investiga-
tion of potential social, -economic, and environmental iumpacts 1is

negessary.

The Level of Action Committee sends a memorandum toc the FHWA requesting
concurrence in the LOA assignment. Form T-SA-1097, "Level of Action

Determination®, is attached.

Noise abatement projects, being actions listed as categorical exclusions in
the October 30, 1980 Federal Register, will ordinarily be assigned a Class
I¥ precject category by BEA at Step (30) and will not require further
environmental documentaticn. However, if a noise abatement project is
assigned a ©lass IIT project categery by the LOA Committee, then an

environmental assessment will be required. In this case, the environmental
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assessment will be completed at Step (75) after the conceptual (basie)
design of noise abatement measures has been finalized, and public meeting

comments and local government recommendations have been evaluated.

STEP 36 FHWA Concurs in Level of hAction Assignment

The FHWA indicates concurrence in the Level of Action recommendation by

returning Form T-SA-1097 with the appropriate signatures to BEA.

NOTE: Completion of the Level of Action process (Steps 28-36) is not
reguired béfore BEA can begin the Type II noise abatement study (Step 37).
However, FHWA concurrence in the Level of Action recommendation (Step 36)
should be received by Step (84) (Transfer of Project to Division of Design)
because concurrence in the LOA is required before preliminary design can be

initiated.

STEP 37 BEA Begins Type II Noise Study

The Bureau of Environmental Analysis begins the Type I1I noise abatement
study. The purpose of this study is to identify traffic noise impacts and
to evaluate alternative noise abatement measures for reducing or elimi-
nating them. As part of the study, existing noise levels are determined

and future traffic noise levels are predicted.

STEP 48 BER Gbtains Noise Monitoring Data from BQC

Extensive noise level monitoring is conducted in the complaint area by the
Bureau of Quality Control (BQC) for the purpose of obtaining a detailed

degeription of the acoustic environment of the community. Measurements are
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taken at various locations throughout the community with a greater con-
centration of measurements being taken in areas of noise sensitive activi-
ties and land uses (parks, schools, residences, etc.) thereby giving them
special attention. Twenty-four hour continuous noise samples are taken
utilizing a portable outdoor microphone system which can be left unat-
tended. In addition, traffic data consisting of hourly car, medium truck,
and heavy truck volumes and speeds are collected simultaneously with noise
level measurements for some locations. These noise level and traffic

measurements are used to calibrate the computer programs which will predict

future noise levels for the design year.

STEP 39 BEA Obtains Traffic Data from BTP

BEA obtains traffic data, which will be used for predicting the highest
expected future ncise levels, from the Bureau of Travel Projections (BTP).
This data normally consists of design hourly volumes and speeds and level
of service C volumes and speeds for cars, medium trucks, and heavy trucks,
as well as directional distributions. Design hourly volumes and level of
service C volumes generally occur during peak hours. In some instances,
however, the noise levels measured in Steps (16) and (38) indicate that the
highest nolse levels in an area cccur outside of the peak hour. This can
happen btecause there mesy be more trucks, which are the major source of
bighway noise, on a highway during an off-pszak hour. For these special
czeses., BEA also obtains from BTP the design year volumes and speeds of cars

and trucks for this off-peak hour.
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STEP 40 BEA obtains Plans, Profiles, & Cross Sections from BSD as

Necessary

To accurately describe the noise source, BEA obtains highway construction
plans, which include plan sheets, profiles, and cross sections, from the
Bureau of Surface Design (BSD). These plans are also used to accurately
position noise barriers, locate residences near the highway, and construct

noise contours for predicted levels.

STEP 41 Liaison Developed between BEA and Municipal Engineer

BEA develops a liaison with municipal government officials -- particularly
with the municipal engineer or town manager -- whose jﬁrisdiction includes
the complaint area. In the process, the municipality is informed that
NJDOT has begun a Type II noise étudy for théir community. BEA interacts
primarily with the municipal engineer since he usually has the most
knowledge about local maps and other technical information about the com-
munity. From the municipality BEA obtains available local maps, aerial

photographs, and other information, as required, for the complaint area.

STEP 42 Deoes BEA Reguire Additional Mapping or other Information?

REL gathers maps; plans, and aerial photographs for the purpose of
correctly defining the relative positions of (1) the noise source (the
highwey), (Z2) the sound path (the terrain adjacent to the highway), and (3)
the sound receivers (residences, schools, ete.). As mentioned, most of
these materials are supplied by the Bureau of Surface Design and the muni-
cipality through the municipal engineer. Additional information of this
typs Ls sometimes obtained from other sources within the Department. On

occasicn, however, maps, plans, and aerial photographs from these sources

are not sufficient; for eoxample, they may be outdated or incomplete. If
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BEA requires additional topographic or other technical information, proceed

to Step (43); if not, proceed to Step (U45).

STEP 43 BEA Prepares Form PS-40, "General Requisition"

BEA prepares Form PS-40, "General Requisition"™, in order to obtain
necessary topographic or other information. Attached to the form is a spe-~
cification sheet which describes in detail the services which BEA requests.
Since in most instances BEA will require aerial photography or elevation
contours, specifications will usually include the area of coverage, scale
of maps and/or photos, the accuracy required, etc. This form is processed
through normal channels leading to the eventual selection of an aerial pho-

tographer or engineering firm to provide the service.

STEP 44 BEA Reviews Information Requested on PS-40

BEA receives the information requested on Form PS-40 and reviews it to

verify that the work specified on this form has been completed.

STEP 45 BEA Begins Noise Predictions and Analysis of Impacts

In predicting traffic noise levels and assessing noise impacts, BEA uses
the traffic characteristics which yield the worst hourly traffic noise
impacts which are expected to occur in the complaint area on a regular
basis in the design year*. This worst case traffic for the design year is
selected from the traffic volume projections supplied by BTP in Step (39).
Traffic for the design year is used because noise abatement measures would
probably be underdesigned if based on present day traffic.

*Highways are designed based on the future traffic volumes projected for

the design year which is usually 10 to 20 years after the proposed start of
highway construction
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Future noise levels are predicted using a computer program named "STAMINA
1.0" which is the FHWA Level 2 Highway Traffic Noise Prediction Model.
This program is approved for use by FHPM 7-7-3. STAMINA 1.0 is an equiva-
lent sound level, Leq: based prediction method for which the highway, the
ad jacent terrain, and nearby noise sensitive areas such as parks, schools,
and residences are modelled by means of a three dimensional rectangular
coordinate system. Specification of roadway characteristics, traffic
characteristics, topography (allowance is made for absorptive ground strips
and finite length barriers), and sound receiver locations is required for
prediction. The program incorporates three classes of vehicles--automo-
biles, medium trucks, and heavy trucks. For medium trucks and heavy
trucks, reference energy mean emission levels measured for New Jersey
trucks during 1977 [Reference 1) are uéed; for autos, the national

reference mean emission levels given in FHPM 7-7-3 are used.

To i&prove prediction accuracy the program is calibrated utilizing the
existing noise level measurements and traffic data obtained in Step (38)
before predictions of future noise levels are made. Future noise levels
are then predicted for locations throughout the complaint area, however, a
greater number of predictions are made for the noise sensitive areas which
have been identified in order to better define the future levels for these
areas, Noise contour lines are constructed from the predicted noise levels

to aid in evaluating noise impacts.

Predicted noise levels are now studied to determine the extent of traffic

ncise impacts in the community. Impacts are determined in keeping with the
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definition contained in FHPM 7-7-3, which states that traffic noise impacts
occur when predicted traffic noise levels approach or exceed the design
noise 1levels given therein, or when the predicted traffic noise levels
substantially exceed the existing noise levels. Accordingly, the predicted
traffic noise levels for the community are compared to the design noise

levels in FHPM 7-7-3 and also to the existing noise levels measured in Step

(38).

STEP 46 BEA Initiates Detailed Analysis of Various Noise Attenuation

Measures
BEA begins its evaluation of alternative noise abatement measures to reduce
or eliminate the expected traffic noise impacts on the noise sensitive

areas ldentified in Step (45). The following noise abatement measures are

normally considered:

(1) traffic management measures such as signing for modified speed
limits, prohibition of certain vehicle types, time~use restric.-

tions for certain vehicle types, etc.,

(2) construction of noise barriers (including landscaping for
aesthetic purposes) whether within or outside the highway right-
of-way. Property rights may be acquired, when necessary, for

construction of noise barriers, and

(3) noise insulation of public use or nonprofit institutional struc-

tures.

Of course, there may be some instances where measures other than those

listed above may be examined. Because measure 1 is not usually practical
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for Type II noise abatement projects, this noise complaint processing pro-
cedure only includes an evaluation of measures 2 and 3, specifically, noise

walls, earth berms, and noise insulation.

In evaluatling the various noise abatement measures, BEA analyzes the bene-
fits, costs, and overall adverse social, economic, and environmental
effects of abatement. Naturally, the abatement measure which provides the
greatest benefit for the lowest cost, and the least adverse social, econo-
mic, and environmental effects is preferred. In some instances, several
different noise abatement measures or a combination of measures may be
indicated, for example, a noise wall used in conjunction with the noise

insulstion of a putlic structure.

This initial evaluation of noise abatement measures for a complaint area
leads to a preliminary determination of the length, height, and location of
alternative abatement measures. This information is submitted to the
Bureaus of Surface Design, Landscape Architecture, and Structural Design,
and the Office of the Deputy Attorney General, as necéssary, for their
review and comments prior to BEA's preparation of preliminary noise abate-
ment recommendations for transmittal to the FHWA. These recommendations
ineclude feasible measures for mitigating traffic noise impacts in the
complaint area, as well as an identification of noise impacts for which no

apparent'solution has been.found if this is the case.

STEP 47 Are Noise Walls Appropriate for Noise Attenuation?

Noise walls are appropriate for noise attenuation in urban areas where
NJDOT right-of-way is narrow and in applications where they are less expen~

sive than other noise abatement measures of equal effectiveness.
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A preliminary determination of the locations of noise walls and their
heights and lengths is completed using the FHWA barrier nomograph and the
STAMINA 1.0 computer program. The nomograph is used to get a rough idea of
the noise wall dimensions that will provide the desired noise attenuation
(Noise walls are usually designed to provide 8-12 dBA of attenuation).
STAMINA 1.0 is then used to fine tune the noise wall dimensions and loca-
tions in the following manner. STAMINA 1.0 predicts the expected noise
levels with the various size walls in place. These levels are compared
with the levels predicted without the walls in Step (45). 1In this way, the
dimensions and locations necessary to provide the desired noise attenuation

are determined.

BEA considers the following materials for construction of noise walls:
concrete (masonry block), concrete panels (precast, cast in place), wood
{plywood, planking), brick, metal, and plastics used in conjunction with
sound absorbing materials. Other new and effective materials and noise

wall shapes will be considered as they are developed.

Some other factors which BEA examines in designing and selecting noise
walls, and for that matter earth berms, are maintenance, appearance, ease

of construction, transmission loss, and safety.

If noise walls are appropriate noise abatement measures for the complaint

area proceed te Step (U8); if not, proceed to Step (51).

STEF 48 BEA Submits Various Heights, Lengths, and Locations to BSD, BLA,

& BSTD for Review

BEA submits noise wall locations, heights, lengths, and other details to

the Bureaus of Surface Design (BSD), Structural Design (BSTD), and
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Landscape Architecture (BLA) for their review. The Bureau of Surface
Design advises BEA on the placement of posts and footings to support the
noise wall for the soil conditions which are present. If a noise wall is
to be located on an existing structure (such as a bridge or overpass), the
Bureau of Structural Design provides design information. The Bureau of
Landscape Architecture reviews noise wall 1locations and appearance to
determine where, if necessary, to place plants (trees and shrubs, ete.) in

order that construction of the noise wall will not significantly degrade

the aesthetic qualities of the community.

STEP 49 BSD, BLA, & BSTD Respond with their Recommendations

The Bureaus of Surface Design, Structural Design, and Landscape Architec-~
ture respond to BEA with thelr recommendations regarding the proposed noise
wall. BEA may be led to the selection of a somewhat different noise wall
consfruction or material by BSD's and BSTD's recommendations relating to
physical restraints (soil conditions, wind loadings, size of footings,

drainage, etec.) and/or special structural requirements.

STEP 50 Are Noise Walls Feasible for All Impacted Areas?

Ncise walls may not be feasible or reasonable for all impacted areas
because cf technical, aesthetic, or cost considerations. As for cost, for
some areas noise walls may simply be more expensive than other equally
effective noise abatement measures. If noise walls are not feasible for

all impacted areas, proceed to Step (51); if they are, proceed to Step

(62).
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STEP 51 Are Earth Berms Appropriate for Noise Attenuation?

Earth berms (earth mound barriers) are appropriate for noise attenuation
along highways in rural areas with a wide right-of-way and in applications
where they are less expensive than other equally effective abatement
measures. Earth berms are often indicated for highway sections with wide
right-of-ways* because when landscaped they are unobtrusive and natural
looking, and usually offer improved safety. If fill material is readily
available, berms are cften cheaper than noise walls; in addition, they are
as effective, 1if not more effective*¥, in noise attenuation than noise

walls of the same height and length.

A preliminary determination of the locations of earth berms and their
heights and lengths is completed through the use of the FHWA barrier
nomograph and the STAMINA 1.0 noise prediction computer program in

generally the same manner as for noise walls (see Step (i7)).

If earth berms are appropriate for noise attenuation in the complaint area,

proceed to Step (52); if they are not, proceed to Step (55).

Because noise barriers combining earth mounds with panel noise walls (so
called combination berm-walls) can be effective noise abatement measures,
they will alsc be considered by BEA. Berm-walls can in some situations

have cost, visual, and safety benefits.

¥4 12 foot earth berm can require between 50 and 75 feet of right-of-way.
#%Raference [2] states that earth berms provide about 3 dBA more atten-
uvation than freestanding walils of the same height.
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STEP 52 BEA Submits Various Heights, Lengths, and Locations to BSD &

BLA for their Review

BEA submits earth berm locations, heights, lengths, and other specifics to
the Bureaus of Surface Design and Landscape Architecture for their review.
The Bureau of Surface Design reviews berm dimensions and 1locations in
regard to soil stability, drainage, safety, maintenance and other factors;
the Bureau of Landscape Architecture, in regard to determining the types
and locations of plants (grass, bushes, trees, etc.) to be placed on the

berm in order te improve its appearance and make it more aesthetically

acceptable to the community,

STEP 53 BSD & BLA Respond with their Recommendations

The Bureaus of Surface Design and Landscape Architecture respond to BEA
with their recommendations concerning the proposed earth berms. Landscape
Architecture gives BEA planting recommendations for the berm. Surface
Deslgn may advise BEA on the type of soil material for the berm, nearby
sites where it can be obtained, the estimated cost of the soil, and safety,
drainage, or maintenance concerns and how to address them. Surface Design
may zlso advise BEA on the slope of the berm sides which is a factor in
soil stability (the proper slope can reduce erosion, and cracking and
siiding failures), safety, drainage, and maintenance. As a result of these
recomuendations BEA may modify their preliminary berm designs and loca-

ticns.

STEP 54 Are Earth Berms Feasible for All Impacted Areas?

Earth berms may nct be feasible for impacted areas for the following

reasons:
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(1) Dberms require so much space that there could be insufficient

right-of-way in some highway sections, and

(2) berms require large quantities of earth, thus they may be more
expensive than other noise abatement measures if fill material

is not readily available from other grading projects.

Furthermore, there could be technical problems with earth berms in certain
locations which can not be solved. If earth berms are not feasible for all

impacted areas, proceed to Step (55); if they are, proceed to Step (62).

STEP 55 1Is Noise Insulation of Structures Appropriate?

Noise insulation of public use or nonprofit institutional structures, such
as schools, churches, libraries, hospitals, etc., is a noise abatement
measure to mitigate interior noise impacts. As defined in FHPM 7-7-3,
theze impacts occur when interior noise levels approach or exceed an hourly

Lqg of 55 dBA or an hourly Leq of 52 dBA.*
Noise insulation is appropriate in the following situations:

(1) where it 1is unreasonably expensive or physically impossible
to construct a noise barrier to sufficiently abate interior
noise impacts. For example in some cases, it may be cheaper
to noise insulate several isolated and severely impacted

structures instead of constructing barriers, and

(2) where interior impacts occur in spite of the fact that no
exterior activities are impacted (these activities may be far
from or physically shielded from the highway).

%Measured with open windows if the structure is not air conditioned.
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BEA determines noise insulation requirements in the following manner. From
measurements of existing exterior and interior noise levels, BEA approxima-
tes the noise reduction supplied by the structure. This noise reduction
factor is then subtracted from predicted exterior noise levels for the
design year to yield predicted future interior noise levels. By comparing
these predicted interior noise levels to the design noise levels in FHPM
7-7-3, BEA determines the noise attenuation required to mitigate the

expected impacts.

Alternative noise insulation treatments>which provide the necessary noise

attenuation are then selected from the types of insulation described below.

For structures without air conditioning, the simplest and least éxpensive
type of noise insulation entails closing and sealing windows and doors, and
installing air conditioning. This treatment usually provides about 10 dB
of interior noise attenuation. For structures with c¢losed windows,
improved insulation can be obtained by modifying small structural elements;
namely, replacing existing glass with acoustic-type glass or double glazing
windows, and replacing doors with solid core sound rated doors with peri-
meter seals. This treatment can provide an interior noise attenuation of
about U4-7 dB. If the aforementioned treatments are still inadequate, an
additional interior noise attenuation of about 7-10 dB can be obtained by
making major modifications to basie structural elements (walls, roof,
ceilings).® One such modification would be removing windows and filling

the space with materials similar to the existing walls.,

*Noise insulation attenuations from Reference [3].
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BEA also studies the use of noise insulation in combination with noise
barriers. In some locations, cost considerations and/or physical con-

straints make this alternative the most suitable form of noise abatement.

If noise insulation of noise sensitive structures is appropriate, proceed

to Step (56); if it is not, proceed to Step (59).

STEP 56 BEA Submits Various Alternatives and Locations to BSD, BSTD, & DAG

for Review
BEA submits various noise insulation alternatives and locations to the
Bureaus of Surface Design and Structural Design, and to the Office of the
Deputy Attorney General (DAG) for their review. The Bureaus of Surface
Design and Structural Design review the proposed noise insulation with
regard to design matters, and, if necessary, retain and supervise an engi-
neering consultant who designs an air conditioning system to meet the
requirements of the structure. The Office of the Deputy Attorney General

reviews the propesed noise insulation of structures with regard to legal

matters,

STEF 57 BSD, BSTD, & DAC Respond with their Recommendations

The Bureaus of Surface Design and Structural Design and the Office of the
Deputy Attorney General respond to BEA with their recommendations. The
Bureaus of Surface Design and Structural Design may make recommendations
regarding design aspects of the proposed noise insulation. They also may
review and comment on the engineering consultant’s air conditioning plan
for the structure. The Office of the Deputy Attorney General may supply
BEA with opinions or advise on the legal consequences (liabilities, respon-
aibilities, etc.} of NJDOT modifying a publicly or privately owned struc-

ture for the purpose of noise insulation.
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STEP 58 1Is Noise Insulation Feasible for All Impacted Structures?

Noise insulation may not be feasible for noise impacted receptors because
of technical, legal, and cost considerations among others. In regard to
cost, noise insulation of several adjacent institutional structures may
just Sé}more expensive than noise barrier construction. Noise insulation
is also not feasible for impacted private residences since noise insulation
is only presently approved (see FHPM 7-7-3) for public use or nonprofit
institutional structures. Thus for a community with both impacted institu-
tional structures and private residences, a barrier is always indicated;
though costs or other reasons may dictate that the insulation of institu-
tional structures be used in conjunction with this barrier. If noise insu~
lation is feasible for all impacted receptors, proceed to Step (62); if it

is not, proceed to Step (59).

STEP 59 Are Partial or Full Noise Attention Measures Feasible?

As defined for this step, full noise attenuation occurs when by the imple-~
mentation of various measures all of the traffic noise impacts in the com-
munity c¢an be eliminated. In other words, with the noise abatement
measures in place, future noise levels in the community should not approach

or exceed the design noise levels in FHPM 7-7-=3.

In contrast, partial nolse attenuation occurs when noise ahbatement measures
do not prcvide all impacted areas with full ncise attenuation. For ex-
ample, nolise abatement measures may provide only a portion of the impacted
areas with full noise attenuation, reduce future noise levels for all im-
pacted areas but not to levels below the design noise levels, or provide

only & portion of the impacted areas with less than full noise attenuation.

36



Full or partial noise attenuation measures are feasible when it is deter-
mined that the noise abatement measures will reduce the traffic noise
impact, and .that the benefits of noise abatement outweigh the cost of

abatement and the overall adverse social, economic, and environmental

effects.

Every reasonable effort is made to provide a community with full noise
attenuation but this is not always possible. Partial noise abatement
measures are recommended for some locations because full noise attenuation
is physically infeasible or economically unreasonable, or the adverse

social, economic, and environmental effects of full noise attenuation out-

weigh the benefits.

Partial or full noise attenuation can be provided by any of the measures
considered in the previous steps of this procedure, i.e, earth berms,

noise walls, and noise insulation, or by a combination of these and other

meagures.

If partial or full noise attenuation measures to reduce or eliminate noise
impa=ts in the complaint area are feasible and reasonable, proceed to Step

{625; if they are not, proceed to Step (60).

STEP 60 Finalize the Preliminary Results, Prepare a Report, and Request

FHWA Concurrence

Preliminary results of the Type II study are finalized and a report is pre-

pared. This report discusses the existing ncise levels which were measured
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in the complaint area, the future noise levels which were predicted, the
expected traffic noise impacts which were identified for noise sensitive
areas in the community, and the alternative noise abatement measures which
were evaluated in an effort to abate these impacts. The report highlights
the reasons why the full and partial noise abatement measures which were
evaluated were not feasible for the complaint area by virtue of a detailed
analysis of the overall benefits, costs, and adverse effects of these

measures. A copy of this report is sent to the FHWA and concurrence is

requested.

STEP 61 Inform Municipality of NJDOT's Intent to Drop Project

Once FHWA concurrenze in the noise study report is received, a copy with a
cover letter is sent to the municipality representing the complainants.
The letter summarizes the findings and conclusions of the noise study and
informs the municipality of the Department's intent to discontinue the pro-

Ject.

STEP 62 BEA Prepares Aesthetic Recommendations

If earth berms and/or noise walls are appropriate for noise abatement, BEA
prepares aesthetic recommendations for these barriers according to the
guide "Visual Quality in Noise Barrier Design" (Reference [U4}). 1In this
manner BEA addresses the visual significance of noise barriers in the

envircnment.

Because of acoustical requirements, highway noise barriers are usually both
long and high, and therefore can create visual problems since after

construction they become a permanent part of a community's environment.
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The aforementioned guide illustrates potential visual problems caused by
noise barriers and identifies design measures for minimizing the visual
disruption of the environment due to them. BEA utilizes the visual prin-
ciples outlined in this guide (such as color, line, form, texture, etc.)
for the purpose of designing attractive noise barriers which visually
complement the highway and the character of the community --- whether it be
rural, urban, or suburban =--- for which they are built. Improving the
visual appeal of the barriers, which is accomplished through a combination

of wall or berm design and plant materials, usually leads to better accep-

tance by the public,

STEP 63 BEA Coord:inates Noise Attenuation Recommendations with FHWA

BEA coordinates their noise attenuation recommendations with the FHWA by
sending to the local office information about the locations and designs of
the proposed nolse abatement measures and holding a follow-up meeting.
This coordination informs the FHWA of BEA's abatement proposals for the
complaint area and provides an opportunity for the FHWA to comment on them.
Coordination takes place at this step sco that BEA can obtain the FHWA's
informal approval of the proposed abatement measures before presenting them

t¢ local government {(Step (67)) and the public (Step (70)).

kv the meeting, members of BEA's noise technical section explain the
results of their Type II noise study for the highway and community under
consideration. In the process, BEA identifies the noise impacts for the
community and describes the measures which are proposed to mitigate them.

EBasic information akout the locations and designs of the proposed noise
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abatement measures --- heights, lengths, materials, etc. for barriers;
materials, method, structural modifications, etc. for noise insulation ---
is presented with the aid of maps or other illustrations. Approximate cost

of the measures is also briefly discussed.

STEP 64 FHWA Input on Recommendations Is Received

BEA receives by letter comments from the FHWA local office in regard to
BEA's noise abatement recommendations. By making the changes in location
and design suggested by the FHWA in these comments, BEA, in effect, obtains

tne FHWA's informal approval of the proposed noise abatement measures.

STEP 65 Prepare Graphics & Presentation for Public Information Meeting

REA prepares the graphics and presentation for the public information
meeting which is held in Step (70) to assure community participation in the
project. The graphics consist of visual aids such as maps, charts, and
artist's drawings. 1In addition to the graphics, educational materials such
as pamphlets on highway traffic noise are also obtained if available for
nirculation at the meeting. BEA prepares the public meeting presentation
so that the noise abatement proposals are introduced to the public in a
logical and understandable manner. A presentation outline is also pre-

pared.

STEP 66 Request OCI to Schedule Meeting with Local Government Officials

By memorandum, BEA requesté the Office of Community Involvement (OCI) to
aschedule 2 meeting with local government officials (municipal engineer,
pianner, administrator, etc.) of the municipality with jurisdiction over

the complaint area. This meeting is held prior to the public information
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meeting to obtain advance input from local government. OCI arranges a con-

venient time and place for the meeting.

STEP 67 BEA Provides Local Covernment Officials with Proposed Abatement

Measures for their Review and Recommendations

A m2eting i3 held between members of BEA, OCI, and local government offi-
cials usually at a location witnin the municipality. BEA's noise technical
section and aesthetic specialist present tc the local officials NJDOT's
neise abatement proposals for their community. Locations and designs of
ropcsaed measures are providsd, During the meeting BEA seeks to answer
guestions and clear up misunderstandings about the proposed measures and to
antain inpnt and recommendations from local government prior to presenting

the preoposals to the public.

68  BEA Kesponds to lLocal Government Officals

e mareful congideration of the input from local government officials in

regard to the proposed noise abatement measures, BEA responds to them if

oy letter stating NJDOT's position with explanation. Local
goderrment input may have come in the form of questions or recommendations
o wverpally at the meeting (Step (67)) and/or transmitted to BEAR by
tetter after the ngeting. Sound recommendations by local government may

zhabement msasures before the public information meeting.

BE4 ztuempis to clear up any misunderstandings and address local government

a2t this point in order that the public information meeting

migni progress more smoothiy.
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STEP 69 Request OCI to Arrange Public Information Meeting

By memo, BEA requests the Office of Community Involvement to arrange a
public informaticn meeting with members of NJDOT, the local government for
the complaint area, and the public in attendance. By letter, OCI invites
area residents to the meeting. The meeting is usually held in a municipal
building or school in the community at a convenient time as arranged by

GCI.

STEP 70 Hold Public inaformation Meeting

& public meeling is held with members of NJDOT, local government, and the
puklic in attendance. In this nmeeting, BEA presents to the public the
lozztions and desipns of the proposed measures for mitigating the noise
impzoets in thelr community in accordance with the outline prepared in Step
{(65;. This formsl presentation is followed by a session for individual and
greup diszlogue, that is a "question and answer" period. During this period
members of BEA iy to interact with the public as much as possible on a
cne=toeone  Dasis. The graphics prepared in Step (65) are used to
iliustrave the locstionz, designs, and appearance of the proposed noise
ahatement measures. Educabtional pamphlets discussing highway traffic noise
o made avallable to all sttendees. The mayor or administrator, municipal
snginesr, and town rouncil members, ete. are usually present representing
v: loecal government. Members of BEA and the 0Office of Community
Twvolvement are present representing NJDOT and also on occasion members of
the Burean of Quality Control if requested by BEA to demonstrate noise
jevels.  Members of BEA's noise technical section attend as well as BEA's
aestinetic specialist who Dbecause of his/her expertise in aesthetics also

adriresses landscape matters.
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As part of the presentation, the public is informed that they, through
their local government, have the option to accept or reject the proposed
measures, offer suggestions for improvement of the proposed measures, or
recommend alternative measures. The public information meeting not only
provides an opportunity for the Department to present its proposed noise
abatement measures to the public, but also for the public to express its
views on NJDOT's proposals. The public information meeting is held to
assure public participation in the noise abatement project development pro-
cass which aids in assuring that decisions are made in the best overall

publie interest.

STEP 71 BEA Receives Public Meeting Comments from Residents through

their Local Government Officials

After the public information meeting, BEA receives by letter public meeting
somments from area residents by way of their local government in regard to
NJDOT's proposed noise abatement mneasures. These comments may reflect
public dissatisfaction with some aspect of NJDOT's abatement proposals or
indicate that some unanswered questions still exist. The public and the
local gmovernment may recommend that the state consider an alternative
measure for z partisular lceation cr an additional measure in a new loca-
tion. In some instances, members of the community may desire some modifi-
cation of the proposed measures for aesthetic reasons (a change in color,
texture, materials, etc.). On the other hand, the public meeting comments

may indicate preliminary approval of the Department's noise abatement pro-

posais.
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STEP 72 BEA Evaluates Public Meeting Comments and Responds to

Municipality
BEA responds to the public meeting comments by a letter to the muni-
cipality. 1If the public raises questions in their comments, BEA answers
them with explanation. If the comments reflect preliminary approval of the
Department's abatement proposals, BEA requests official approval from the

municipality in the form of a town resolution.

If the public and loccal government suggest alternative or additional noise
abatement measures, BEA evzluates their recommendations. If these sug-
gested measures are found to be reasonable and feasible, BEA modifies
NJDOT's proposed noise abatement measures in keeping with the publie's
recommendations and notifies the municipality of this fact. If BEA deter-
mines that the measures suggested by the public are either physically
infeaaible or economically unreasonable, BEA explains to the municipality
the reasons for this determination and notifies the municipality that the
roise abatement measures proposed by NJDOT at the public information
meeting remain unchanged., In either case, BEA requests the official ap-
provel or disapproval of NJDOT's proposed noise abatement measures in the

toerm of a town resciution.

LopTh 7

STEP 73 BEA Receives Town Resolution from Municipality

BEA receives a town resolution from the community via local government
which officlally approves or disapproves of the implementation of some or
all of the measures which NJDOT has proposed for mitigating the noise in
the cowmplaint arez. Town resolutions sometimes take the form of a con-
ditional approval; that is, approval is contingent upon NJDOT meeting cer-

tain stipulations ia the resolution. For this reason, and because the
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views of the impacted residents are the major consideration in deciding
whether or not to implement the proposed abatement measures, BEA evaluates

the town resolution to determine if noise abatement is still feasible.

STEP 74 Does Project Require an Environmental Assessment?

Though it is highly unlikely, if the noise abatement project was assigned
in Step (35) a Class III Level of Action (environmental assessment),

proceed to Step (75); if not, proceed to Step (77).

STEF 75% Complete Environmental Assessment & Circulate to Municipality

1f required, a document assessing the social, economic, and environmental
impacts of the implementation of the noise abatement measures is completed
at this step. This environmental assessment is circulated to the municipa-
1ity which 1is given the oppcrtunity to request a public meeting or hearing

regarding this assessment.

STEP 76%* Complete FONSI & Send with EA to FHWA for Concurrence

if thre environmeqtal assessment finds that implementation of the noise
abatement measures will result in no significant social, economic, or
environmental impacts and no significant public comments in this regard are
r2ceived, Form "Finding of No Significant Impact" (FONSI) is completed.
This form and a cover letter are attached to the environmental assessment

document which is sent to the FHWA for concurrence.

If the environmental assessment finds that significant, unmitigatible,

social, economic, or environmental impacts are likely to result from imple-

¥Steps (75) and (76) on the accompanying flow chart are enclosed by dotted
iines to indicate that this path is almost never taken.
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mentation of the noise abatement measures, then the abatement project will
either be discontinued at this point or reassigned by BEA as a Class I pro-
ject requiring an EIS. If the project is discontinued, the municipality

will be notified of the Department's reasons for this decision.

STEP 77 1Is Project Still Feasible?

Implementation of NJDOT's proposed noise abatement measures is feasible if
these measures are approved in the town resolution and if the overall noise
abatement benefits s%i1l outweigh the cost and the adverse social, econo-
mic, and environmental effects of the noise abatement measures. If imple-

mentation is feasible, proceed to Step (80); if not, proceed to Step (78).

STEP 78 Complete Final Report & Send to Municipality, FHWA, & other

Interested Parties

A final report is prepared which presents the results of the Type II noise
study for the community. The report covers existing noise levels, the
priority rating index, prediction of future noise levels, analysis of noise
impacts, analysis of alternative noise abatement measures, and BEA's pro-

posed abatement measures. Also discussed are BEA's reasons for discon-

tinuing the project. Accordingly, public meeting comments and local
government®s final recommendation -- i.e., the town resolution ~- are
included. L copy of the report is sent to the municipality and to the
FHWA.

STEF 79 Inform Local Municipality of Department's Intent to Drop Project

Tne municipality 1is informed of NJDOT's intent to drop the project via a
cover letter attached tc the final report described in Step (78). This
letter usually recommends that to avoid additional noise impacts in the

future the municipality should control land use as an alternative to noise

46



barriers. The noise contour maps included in the report can be utilized

for this purpose.

STEP 80 Prepare Final Report

A final report is prepared which describes the findings of the Type II
noise abatement study. Thus, it covers existing and future noise levels,
expected noise impacts, and the analysis of alternative noise abatement
measures. The report recommends the design and construction of the pro-
posed noise abatement measures as approved by the public in their town
resolution. Any relevant public meeting comments or 1local government
suggestions which have resulted in a change in the location or design of
barriers or other measures as originally proposed are also included.
Finally, the report documents the priority rating of the noise abatement

project.

STEP 81 Request FHWA Concurrence in Final Noise Report

The final report is sent to the FHWA with a cover letter requesting con-

currence.

STEP 82 FHWA Concurs in Final Noise Report and EA/FONSI if Required.

The FHWA indicates concurrence in the final report and the environmental

assessment/FONSI(if required) with the appropriate signatures.

STEP 83 Inform Municipalitv of Department's Intent to Provide Noise

Attenuation
The municipality is informed by letter that FHWA concurrence in the pro-
posed noise attenuation measures has been received and that the project

will be transferred to the Division of Design for implementation. The

letter is accompanied by the final report.
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STEP 84 Project is Transferred to Division of Design for Commencement

of Design

The noise abatement project is transferred to the Division of Design for
implementation. This is accomplished by sending the Director of Design a
memorandum and the final report accompanied by whatever additional infor-
mation BEA has pertaining to materials for the proposed noise abatement

measures.
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IMPLEMENTATION OF FINDINGS

The procedure for processing noise complaints was developed by the Bureau
of Transportation Technology Research of the Division of Research and
Demonstration with input from the Bureau of Environmental Analysis (BEA) of
the Division of Project Development. BEA will ultimately utilize the pro-
cedure. After the noise complaint processing procedure is forwarded to
BEA, the Bureau of Transportation Technology Research will continue to
maintain a liaison, and if requested, will assist in the resolution of any

problems arising with the use of the procedure.
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NOISE COMPLAINT PRIORITY RATING INDEX

INTRODUCTION

The Priority Rating Index presented in this appendix is a significant revi-
sion of the priority rating method described in the interim report for this
study (October 1980 - Reference [5)). The revision was completed by the

Bureau of Environmental Analysis.

The need for a priority rating method was demonstrated by the large number
of requests for highway traffic noise abatement received by the Department,
the limited availability of funding and staff, and FHWA requirements.
These circumstances made it a necessity to develop a method of ranking
requests which insures that the communities with the most severe noise
impacts are the first to become eligible for FHWA funding. The method
developed was the Priority Rating Index or PRI. The PRI utilizes field
survey data gathered by the Department in the complainant community as
input. Noise abatement requests along Interstate routes will be ranked
senarately from requests along non-Interstate freeways. A Fortran computer
orogram was written for the user's convenience in applying the PRI, and is

inciuded in this report (page 74).

55



PRIORITY RATING INDEX

A. General

This priority index is a relatively simple equation used to
determine a community's total noise impact. The index is based on
three measures of noise impact. These measures are the population
(weighted with a factor for land use sensitivity), the magnitude of
noise impact (the degree of annoyance and energy content), and the
duration of noise impact (the number of years people have been

exposed to high traffic noise levels).

The information from each community land use which is used to
determine the priority rating consists of eight pieces of data. A
description of each piece of data and the variable assigned in the

fortran computer program follows.

1. Population (P) - the total number of people exposed to noise
levels above Design Noise Levels for the respective land use (see

data piece number 6, page 57).

2. Sensitive Area Usage (U) -~ the decimal fraction representing
the average portion of a 24 hour day during which a person or
persons would occupy the noise sensitive area. For example, if

the area is occupied for 12 hours, U = 0.50.

3. Weighted Land Use (W) - empirical weighting of noise sen-

sitivity based on land usage (see Table A, next page).
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TABLE A

Empirical Weighting of Noise Sensitive Land Use

Weighting Land Use
1 Category C
2 sports complex, playground, picnic area
3 residences, apartments, motels, hotels
4 schools, churches, libraries, hospitals
6 Category A

4, Equivalent Sound Level (LEQ) - the highest hourly Leq meas-
ured during the time period when a sensitive land area is nor-

mally in use.

5. Noise Pollution Level (LNP) - the highest hourly Lyp measured

during the time period when a sensitive land area is normally in

use.

6. Design Noise Level (DNL) - the Lgq noise levels that define
noise impact in FHPM 7.7.3

Category A - 57dBA (Exterior)

Category B - 67dBA (Exterior)

Category C -  T2dBA (Exterior)

Category E - 52dBA (Interior)
When interior sensitive land uses (Category E) are being priori-
tized using an exterior noise measurement, the noise reduction

due to the exterior of a building must be accounted for based on

Table B, next page.
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TABLE B

Building Attenuation by Structure Type

Building Window Noise Reduction
Type Condition Due To Structure
All Open 10 dB
Light Frame Ordinary Sash (closed) 20

Light Frame Storm Windows 25
Masonry Single Glazed 25
Masonry Double Glazed 35

7. Population Percentage Before Road (B) - a decimal fraction
representing the percentage of the total population using a sen-
sitive land use that was present before the road was opened. For

example, if 45%, B=0.45,

8. Years (RO) - the number of years that the roadway has been

open.

B. Rating Equation

The priority rating is ten times the common logarithm of the sum
of the multiple products of the population, magnitude, and duration

of noise impact for all sensitive land uses within a given project.
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In other words:

n
Project Rating = 10 x log [Z (C1 x C2 x C3)i]
i=

where:

n = number of sensitive land use types within a

community.

C4 = population exposed to noise impact
Cp = magnitude of noise impact

C3 = duration ¢of noise impact

1. Population Factor

Factor Cqy is the number of noise impacts. It is basically a
measure of the number of people exposed to noise levels above the

Design Noise Level (DNL). It is determined as follows:
C]:PXUXW

where:

P -'is the total impacted population utilizing a sensitive
land use.

U -« is the decimal fraction representing the typical number
of hours a person is present at a sensitive land use
during a 24 hour day (average hours a person present/24).

W -~ is an empirical weighting (determined by the Bureau of
Environmental Analysis) based on the noise sensitivity of

a particular area.

This factor {Cq) will double if any of the three variables

double,
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The basic Lyp equation was modified to show these increases
in annoyance directly when referenced to a steady state DNL. The
function is:

[Lyp - DNL3/10
Annoyance = 2

where:

Lyp - is the measured highest hourly noise pollution
level while a sensitive area is in use.

DNL - is the appropriate Design Noise Level for a sen-
sitive area as defined by FHPM 7.7.3.

This function is set so that an increase of one in the expo-
nent {(corresponding tc a 10dB increase or doubling of loudness)
will result in a doubling of annoyance. This basic function
remains unchanged and is multiplied by the fraction of the total
population who are located in land uses developed after the road-

way was constructed to account for annoyance to them.

The function is then:
[Lyp - DNL}/10
Annoyance = A x 2

where:
A - is the percentage of the total population that moved
in after the roadway was opened expressed as a deci-
mal fraction (A = 1 - B).
The function has an additional 10dB added to the exponent to

account for a doubling of annoyance to people present before the

roadway was opened. The function then becomes:
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[(LNp-DNL)+103/10
Annoyance = B x 2

where:

B - is the percentage of the total population present
before the roadway was opened expressed as a decimal
fraction.

The total annoyance term is then the sum of these two

functions.

The total noise magnitude factor is the product of the energy

content and annoyance terms as follows:

[Leq—DNL]/10 [(Lyp-DNL)+103/10 fLyp-DNLY/ 10
)

Cr = (10 ) x (B x 2 ) + (A x 2

3., Duration Of Impact Factor

The measure for the duration of noise impact is Factor C3.
It is based on the number of years that the population has been

exposed to high traffic noise levels.

Where people were present before the roadway was constructed

the measure for duration is as follows:
Duration = B x RO
where:
B -~ is the percentage of total population present before

the roadway was opened expressed as a decimal fraction.

RO~ is the number of years the roadway has been open.
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Where people moved in after the roadway was open the duration

measure is as follows:
Duration = A x (RO/2)
where:

A - is the percentage of total population that moved in
after the roadway was opened expressed as a decimal
fraction.

RO/2- the mean number of years that residents who moved in
after the roadway was opened have been present.

The total duration of impact term is the sum of these two

quantities as follows:

c {8 x RO}+[A x (RO/2))
3 =
2

The sum is divided by 2 to reduce the magnitude of the final

ranking number.
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PROGRAM DOCUMENTATION

Program Name: PRIORTIZ EXEC

Purpose of Program: Running of PRIORTIZ FORTRAN and ordering the output

from PRIORTIZ FORTRAN.

Documentation:

I

II

III

A

VI

Vil

Subscripted variables and data contained in each.
None

Important bookkeeping and computational variables.
None

Requirements and format of input to program.
None

Form and format of output

The output format is shown on the data code sheet on page
70. The output is shown on page T1.

Called or calling programs
This program executes PRIORTIZ (TEXT).
Additional comments
The results are filed and printed on the operators terminal.
They are then erased from the file PROJECT RATINGS to conserve
disk space. To retain the results the file must be renamed.

Printout of program

The program is listed on page 67.
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PRIORTIZ EXEC

SCONTROL. ERROR

FILEDEF 035 TERMINAL

FILEDEF 06 TERMINAL

FILEGEF 08 DISK UNSORTED RATINGS
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FILE
SEND
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PROGRAM DOCUMENTATION

Program Name: PRIORTIZ FORTRAN

Purpose of Program: To compute a priority index based on raw field data
collected by environmental engineers in the Bureau of
Quality Control.

Documentation:

I Variable and data contained in each.

PN(30)

contains the 30 character alphanumeric identification
for each project.

P -~ contains the number of impacted people as input data.
U - contains the percentage of time an area is in use
with respect to 24 hours as input data. Expressed as

a decimal fraction.

W - contains the degree of noise sensitivity of an area
as input data.

LEQ - contains the peak hourly Leq measured during the time
a sensitive area is in use as input data.

LNP - contains the highest hourly Lyp measured during the
time a sensitive area is in use as input data.

DNL - contains the design noise level for various sensitive
areas specified in FHPM 7.7.3 as input data.

B - contains the percentage of population present before
the roadway was opened as input data. Expressed as a
decimal fraction.

RO -~ contains the number of years the roadway has been
opened as input data.

If more than 30 characters are input into the "PN" array to
identify a project, the program will truncate the identification at

the thirty-first character.

II Important Bookkeeping and Computational Variables
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I - sets counter for project loop.

M - counter for project loop.
K - sets counter of data set loop.
J - counter of data set loop.
AA,AB - variables used in calculation of Cp

DRA,DRB -  variables used in calculation of C3

c1,c2,C3 - variables used to calculate total noise impact.

TOT - contains rating number of each sensitive area.

TOTAL - contains partial sums of sensitive area rating num-
bers for a given community.

RATING - contains the final rating number for a community.

II1 Requirements and Format of Input to Program

The format for input data is shown on the data code sheet on
page 70. The program is designed to interact with the operator. A
hard copy of the interactive input and output is shown on page

T1.

The number of projects to be run is input starting in column
one, This determines the number of times the program will 1loop.
The number of projects input must equal this number. The community
name is input starting in column one. The program is designed to
accept up to 30 alphanumeric characters for each project. The
number of data sets for each community is also input starting in
column one. This determines the number of times the nested loop
for sensitive areas in each community will cycle. The number of

data sets input for a project must equal this number.
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rriortis
EXECUTION HEGINS...

XXkk¥x FRIORITY RATING FPROGRAM XOkkXX

HOW MANY FROJECTS ARE YOU GOING T0O nOv

?

3

ENTER THE FROJECT NAME (00 NOT EXCEED 30 CHARACTERS?
rte 29 tremton

HOW MANY SETS OF DATA DO YOU WANT TO ENTER FOR THIS FROJECT?T
T

2

ENTER DATA IN THE FOLLOWING ORDER:

FOF U W LER LNP DINLL. R YRS

1086 1 3 77 95 &7 1 23
%
a8 0.3 2 77 95 47 1 23

ENTER THE PROJECT NAME (00 NOT EXCEED 30 CHARACTERS)
i-80 rochkawaw

HOW MaNY SETS OF DATA D0 YOU WANT TO ENTER FOR THIS FROJECT?

4
3

ENTYER DATA IN THE FOLLOWING ORDER?
SO U W LEQ LNF DN B YRS

-

91 3 49 80 67 1 8

PRTER THE FROJECT NAME (DO NOT EXCEED 30 CHARALTERS)
178 metuchen

RO MANY BSETS OF DATA DO YOU WANT TO ENTER FOR THIS PROJECT?
ENTER DATA IN THE FOLLOWING ORDER?
BOe oW LER NP ONL R YRS

021 X 7S B 67 0.65 18

FROJECT NAME RATING
AEKKORAN KKK KK KKK

Y. 29 TRENTON &7 .21
¥-78 METUCHEN 50.446
IT~-50 ROCKAWAY 29.246
R
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The eight pieces of raw data for each data set must be inputted
in the proper order, however the format is free. The following
order must be maintained: Population, Sensitive Area Usage,
Weighted Land Use, Equivalent Sound Level, Noise Pollution Level,
Design Noise Level, Population Present Before Roadway, and Years
the Roadway has been Open. Each piece of raw data should be
separated by a blank space on input. A typical data code sheet is

shown on page 73.
IV  Form and Format of Output

The data code sheet on page 70 shows the output format. The
output is ordered by PRIORTIZ EXEC. An example of the ordered out-

put is shown on page 71.

The output will consist of the project identification contained

in the PN array and the priority rating number contained in the

variable RATING.
v Called or calling programs
None
Vi  Additional notes and comments
None
VII Printout of program

The program is listed on page T4.
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PRIORTIZ FORTRAN

REAL LEQsLNF
DIMENSION PNC30)
WRITE(67100)

100 FORMAT(//9218Xy “XX¥XkXx FRIORI
WRITE(651)

TY RATING FROGRAM koo’

I FORMAT (/791 Xy “HOW MANY FROJECTS ARE YOU GOING TO n0?7)

REAUC(S X T
nog 999 M=1iy1
WRITE(652)

2 FORMAT (/¢ 11Xy "ENTER THE FROJECT NAME (DD NOT EXCEED

X
READCS» 3Y (PN(LY s L=1 5,300
3 FORMAT (30A1)
WRITE (S 4)
4 FORMAT(/»1Xs “HOW MANY SETS
¥ROJECT? ")
READ(Sy XOK
WRITE(4914)
14 FORMAT(/91Xy "ENTER IATA IN
WRITE(S6r13G)
18 FORMAT (1Xy "FOF7 92Xy U7 52Xy
Xr2Xe "YRGY)
TOTAL=0.0
ng 50 J=1yK
READCSyXOFy Uy Wy LEQeLNF vy IINL »
FOFULATION EXFOSED TO NOISE IM
Cl=F % U ¥ W
ANNOYANCE~RESIDENTS MOVED IN A
AR (L, = BIX2 K CCLNF-~DONL /1
ANMOYANCE-RESIDENTS FRESENT RE
AR=(RYIK2 KK COLNF~ONL+10,) 71

MAGNITURE GF NOISE IMRACT

OF DATA IO YOU WANT TO ENTER

THE FOLLOWING ORDERS‘

X0 CHARACTERS)

FOR THIS F

Wy 2Ky TLER s 22Xy TLNF 22Xy "IINL 722Xy 'R

Ey RO

PACT

FTER ROAL OFENED
Qe

FORE ROAIl OFENEX
0

C2= L0 XX CLEQ-IINL) /710, 1) X{AA+AR)

DURATION QF IMPACT-RESIDENTS P
DRE=R %X RO

RESENT BREFORE ROAD OPFENED

THIRATION OF IMPACT~-RESINDENTS MOVED IN AFTER ROAL DFENED

DRA=(1, - RYK(RO/Z2.)

TOTAL DURATION OF NOISE IMFACT
CE={DREFDIRAG 72,

TOTAL RATING FOR DATA SET
TOT=C1kC2%03

TOTAL PROJECT RATING
TOTAL=TOTAL+TOT

G0 DONTINUE
RATING= 10. X% ALOGLO{TOTAL)

WRITE(8y31) (PN v L=1930) yRATING

Sl FORMAT(R0AL»3XsF &6 DD

799 CONTINUE

ST

END
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NOISE CONTOUR LINES

Contour lines of 65, 70, and 75 dBA Lip noise levels were developed for
noise sensitive areas adjacent to New Jersey's interstate highways. These
noise contour 1lines are lines of equal noise level drawn on aerial pho-
tographs of a highway and the adjacent community. Noise contour lines were
developed from noise levels predicted by a computer which modeled the high-
way f{including traffic volﬁmes), the adjacent terrain, and the surrounding
community. The noise prediction computer program was calibrated using

actual field noise measurements.

Aerial photogrzphs with noise contour lines are used as an aid in noise
complaiht processing. They make possible a quick assessment of the vali~
dity of a noise complaint by providing an estimate of the noise level in
the complainant's community. The methodology for developing noise contour
lines for noise sensitive areas near highways was presented in the interim

report [Reference 5]).

Following is a list of the sections of interstate highways along which
nclse contour lines were developed for this study. Traffic volumes for the
year in parentheses were used.

1. a 3 mile section of I-95 from the I-~80 Interchange to the George

Washington Bridge - (1978)%

2., a 5 mile section of I-80 from Exists 53 to 58 - (1977)

#1976 traffic projected to 1978 using a growth rate of 2.25 % a year.
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3.
.

a 10 mile section of I-80 from Exits 58 to 68 - (1977)
a 6 mile section of I-80 from Exits U47B to 53 - (1977)
an 11 mile section of I-80 from Exits 27 to 38 - (1977)
a 16 mile section of I-287 from Exits 10 to 26 - (1977)
a 5 mile section of I-287 from Exits 35 to 42 - (1977)
a 10 mile section of I-78 from Exits 26 to 36 - (1979)
a 13 mile section of I-295 from Exits 27 to 40 - (1979)

a 7 mile section of I-295 from Exits 20 to 27 - (1979).
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