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NOTICE - 
The United States Government does not  endorse products o r  

manufacturers. Trade o r  manufacturers' names appear herein 

so le l y  because they are considered essent ia l  t o  the object  

o f  t h i s  report .  

DISCLAIMER STATEMENT 

The contents o f  t h i s  repor t  r e f l e c t  the views o f  the authors 

who are responsible for  the facts and the accuracy of the data 

presented herein. The contents do not  necessar i ly  r e f l e c t  

the o f f i c i a l  views or  p o l i c i e s  o f  the New Jersey Department 

o f  Transportation o r  the Federal Highway Administration. This 

repor t  does not cons t i tu te  a standard, spec i f icat ion,  o r  

regu 1 a t  ion. 



ADDENDUM 

In reference to the Noise Complaint Processing Frocedure, the 
Level o f  Action procedures, Steps 28 to 36, have been revised subsequent 
to the preparation o f  this report. Effective August 1982 with the 
distribution of the Department's revised Action Plan, the Bureau o f  
Environmental Analysis completes the Level of Action Determination for  
all Type I1 noise abatement projects whether this determination is 
Class I Action (Environmental Impact Statement), Class I I  Action 
(Categorical Exclusion), or Class I11 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 eldminated m d  processing now proceeds from Step 28 directly 
to Step 30. Level of Action forms are befng revised to reflect this 
wii procedure. 
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SUMMARY 

Over the yea r s ,  the New Je r sey  Department of T ranspor t a t ion  (NJDOT) has 

received a s i g n i f i c a n t  number of  complaints of excessive highway no i se  from 

r e s i d e n t s  throughout the S t a t e .  Since N e w  J e r s e y  is the n a t i o n ' s  most 

densely populated state these complaints are l i k e l y  t o  continue. To pro- 

cess these complaints i n  an o r d e r l y  and e q u i t a b l e  manner, a comprehensive 

procedure was needed. 

The n o i s e  complaint processing procedure c lar i f ies  the  s t e p s  t o  be 

taken t o  process  a noise  complaint from the  time the  complaint is received 

through t h e  prel iminary design of  noise  abatement measures ( i f  recom- 

mended). The step-by-step procedure,  which i s  designed f o r  use on 

I n t e r s t a t e  and S t a t e  freeway roadways, i m l u d e s  a method f o r  (1 )  deter- 

mining the  legi t imacy of a complaint,  (2 )  p r i o r i t i z i n g  complaint areas so 

t h a t  communities w i t h  t h e  most severe noise  impacts w i l l  be the  first t o  be 

e l ig ib le  f o r  those Fede ra l  Highway Adminis t ra t ion (FHWA) no i se  abatement 

funds t h a t  may be a v a i l a b l e ,  ( 3 )  conducting a s tudy of  a l t e r n a t i v e  no i se  

abatement measures wi th  the  r e c e i p t  of federal funding, ( 4 )  i n t e r a c t i n g  

wi th  the p u b l i c ,  and (5) coordinat ing a c t i o n s  with f e d e r a l  and municipal 

gavernments and u n i t s  w i th in  NJDOT. 

The P r i o r i t y  Rat ing Index ( P R I ) ,  which has  been r ev i sed  s i n c e  i t s  

o r i g i n a l  p r e s e n t a t i o n  i n  the  i n t e r i m  r e p o r t ,  u ses  a r a t i n g  equat ion w i t h  

three major f a c t o r s :  namely, t h e  populat ion,  t h e  magnitude of no i se  

impact, and the  du ra t ion  of  no i se  impact. It is much s imple r  t o  u t i l i z e  

than t h e  o r i g i n a l  PRI .  
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Other a s p e c t s  of t h i s  study include a methodology f o r  developing no i se  

contour l i n e s  on aer ia l  photographs of t he  major noise  s e n s i t i v e  areas 

ad jacen t  t o  New J e r s e y ' s  i n t e r s t a t e  highways, a s tandard method f o r  con- 

duc t ing  n o i s e  measurements a t  a complaint s i t e ,  and a l e v e l  of e f f o r t  es t i -  

mate f o r  processing a noise  complaint. These aspects were covered i n  t h e  

i n t e r i m  r e p o r t .  
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INTRODUCTION 

NJDOT h a s  received complaints of excessive highway no i se  f o r  many 

years , however , p r i o r  t o  1974 funding f o r  l a r g e  scale no i se  abatement pro- 

jects  on e x i s t i n g  highways was not ava i l ab le .  I n  1974 t h e  FHWA, through 

Federal-Aid Highway Program Manual, Volume 7, Chapter 7 ,  Sec t ion  3 (FHPM 

7-7-3), made p r o j e c t s  f o r  noise  abatement on e x i s t i n g  highways loca ted  on a 

Federal-aid system e l i g i b l e  f o r  Federal-aid highway funds. These types of 

p r o j e c t s  are referred t o  as Type I1 noise  abatement projects . ,  FHPM 7-7-3 

does not make Type I1 p r o j e c t s  mandatory whenever no i se  impacts occur a long 

e x i s t i n g  highways b u t  i n s t ead  l eaves  abatement i n  these cases t o  a state’s 

d i s c r e t i o n .  

In response t o  pub l i c  concerns about t r a n s p o r t a t i o n  no i se ,  NJDOT 

decided to  s ta r t  a prograin t o  mitigate t ra f f ic  no i se  impacts on development 

ad jncei-25 t o  i n t e r s t a t e  roubes and s t a t e  freeways. To o b t a i n  e l ig ib l e  

Federal-aid f t inds , however FHPM 7-7-3 required t h a t  c e r t a i n  p rov i s ions  be 

met; among these  being t h a t  s t a t e  agencies  perform a no i se  a n a l y s i s  which 

i . dzn t i f i e s  noi.ae impacts and cons ide r s  a l t e r n a t i v e  means of m i t i g a t i n g  

i;he:?c impacts. 13 a d d i t i o n ,  r e q u e s t e r s  of Federal-aid funding f o r  Type I1 

t x i se  abatement p r o j e c t s  were required t o  i n d i c a t e  t h e  r e l a t i v e  p r i o r i t y  of 

:i p ~ : , : ~ ~ t ~ l a ~  p r o j e c t  w i t h  r e spec t  t o  o t h e r  p o t e n t i a l  Type I1 p r o j e c t s  

w i t k m i  t h e i r  s t a t e .  

’Type:. IT p:*ojsc’,s are  proposed Federal  o r  Federal-aid highway p r o j e c t s  f o r  
w i 3 c  abatement on e x i s t i n g  highways loca ted  on a Federal-Aid System. A 
71r.ojt *:t mLght include cons t ruc t ion  of no i se  walls, e a r t h  berms, etc. NJDOT 
I *,i2 ,- l i x i t  Type II projects  t o  Interstate r o u t e s  and s t a t e  freeways. 
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To address the% 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 I1 noise abate- 

ment project funding. The highway noise complaint processing procedure, 

wnlch will be utilized by the Eweau of Environmental Analysis of the 

Divivion of' Project Development, is described in detail on the following 

gages. It should eliminate many of the opportunities for delay and ine- 

quity inherent in processing highway noise complaints without a formalized 

procedure. 

'31.2 complaint processing procedure necessitated the development of a 

priority ratiiig system and noise contour lines. The rating system, 

hereafter referred to as the Priority Rating Index or PRI, is used at Step 

14 of' :.he procedure t.o assign priorities to noise abatement requests from 

co~ma?-iI t i e s  h3t.t legitinzte complaints in order that NJDOT can equitably 

clistribute Federal-aid hietiway funds for Type I1 noise abatement projects. 

; I : + >  Y?!I $9 based ci: the total noise impact sustained by a community and 

::aiculzted fro% field s u i - w y  data gathered by the Department. An explana- 

t i on  of t h e  P r i c . ; i t y  Rating Index is given in the Appendix. The noise con- 

to!:r : i L m ~ c . ~  which i.nciicate t h e  present day noise levels in the major noise 

,gansir , ive aneas adjacent t o  New Jersey's interstate system, are used at 

Step 12 f o r  an F n i L i e l  evalcatior,  of a complaint's legitimacy. A list of 

7 ." 
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sec t io r s  o f  I n t e r - t a  highways f o r  which noise  contour l i n e s  were 

completed i s  presented i n  t h e  Appendix. The development of t h e  P r i o r i t y  

Rating I n d e x  and noise  contour i i n e e  marked t h e  secondary o b j e c t i v e s  of  

t h i s  s t u d y .  

A t .  l e a s t  1L7 c thc r  s t .a tes  have developed methods f o r  p r i o r i t i z i n g  poten- 

t i a l  coise abatement s i tes .  Among them are C a l i f o r n i a ,  Minnesota, 

Colorado, Michigan, Connecticut,  Iowa, Georgia, Maryland, New York, and 

Washington. NJDOT's PRI  i s  similar t o  most of t h e s e  p r i o r i t i z i n g  methods 

in t h a t  i t  features 2. szthernatical  forrrula f o r  producing numerical  r a t i n g s ;  

E formula whic!? "oasiders  ro(s::.t. cr t he  same f a c t o r s .  Also NJDOT' s  PRI is  

upriated oli an annual basis l i k e  most states. NJDOT's P R I  d i f f e r s  from most 

rl f i l e  c l t h w s  i r  t i . a t  i t s  f 0 ~ m u 1 ~  c m t a i n s  t h e  LNP ( n o i s e  p o l l u t i o n  l e v e l )  

5 



There are many as;llect$ t c  the investigation of a highway noise com- 

n! c?? . i i t .  Some are d e s c r i x d  below. F i r s t  the ccmplaj nt must be forwarded 

tc ",hc ~ T C F P ~  zgency wi th:  r t h e  Deaartment. Next personnel investigating 

t h c  complaint muzt deter: l int  3 f the h2ghway involvea comes under Few Jersey 

jurisaictioc. If so, pas t  emplaint investigations and environmental 

impact statements are  reviewed t c  see if the complaint has already been 

addrcsse: ?f J - e  c.~-r~pls i r , ; t  La3 no? been p r e v i o u s l y  investigated, it must 

:IF cecide- tf f- probleir, e::i?ts, and then the severity of the problem in 

r t i z  bicm t c  t n e  t % f f i c  no, se pi otlens cf other areas must be determined. 

i f  :~:r.ther actSon w a  : a r ~ t e b ~  it mst 3e determined what type of action 

xi L ' , ~ ~  i, 2 re~,uc,36, foi  Typc  T I  ileaer.ai-aid noise abatement project is 

made. apkrcvai m d ~ t  be p i i t p i n e d  :DP fcdera l  funds f o r  ;i study of noise 

a b ~ t ~ x , ~ f r ! t  : ~ e ~ s ~ ~ ~ ' e s .  If- 2 1 ~ 6  :2icii ~ p p r o v a i  is granted, a detailed study of 

kerms, noise walls, noise insulation, etc.) 

i' abatemei;l, study includes examination of 

~ J a : ~ s ,  a m  t i .aff j  c noise monitoring at the 

l ' e ~ d r t  is then prepared .  If noise abatement 

arr  ,-iiipec L.'3 id< 1 ? ~ z i c l c ~  public information meetings are held to 

'at: 3 gL'yr,:- and lcxal government, After the 

i e i rLe \+€dF  a fino3 noise study report is pre- 

311 L ~ X  r-port $ 5  f i n d i n g s  is requested. 

8;: ir!d?~c?~;ec! P;. !,he 2~c';ions just mentioned: federal, state, and local 

cip;e: Li;3,~!rii, rcpresentatbve.r mijst, interact; at various points in the process; 

z ? ~ ,  t h e  conplainaz5(s;; wst 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 

1-15 

16-18 

19-21 

22-27 

28-36 

* See Addendum. 

Description 

A preliminary investigation of the 
highway noise complaint is made. 
Processing stops at Step (15)  unless 
a town resolution or official 
request for a noise study is 
received. 

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

The Priority Rating Index is uti- 
lized to determine if a noise abate- 
ment request has a high enough 
priority to begin a Type I1 study. 

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

Level of Action is determined.* 
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37-64 

65-72 

73-79 

80-84 

A Type I1 noise abatement study is 
conducted, recommendations are made, 
and FHWA concurrence is requested. 

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

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. 

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 N J W T  procedures. 

8 



HIGHWAY NOISE COMPLAINT PROCESSING PROCEDURE 

STEP 1 Complaint Is Received by BEA 

The processing procedure begins when a noise 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.1 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 

excessive noise are identified. If the complaint has been forwarded from 

another agency, this agency is noted. 

-- STEP 3 

The jurisdiction of the highway which is alleged to be generating excessive 

noise is now determined. Interstate, United States, and State highways are 

tlnder NJDOT jurisdiction; county and township roads, and privately owned 

and operated highways, such as the New Jersey Turnpike and the Garden State 

Parkway, are Eat. If the highway does not fall under NJDOT jurisdiction, 

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

Does the Roadway Come Under NJDOT Jurisdiction? 

9 
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HIGHWAY NOISE COMPLAINT REPORT 

1 COMPLAINANT INFORMATION: 
i 

1 1 I RECEIPT OF COMPLAINT: 
AM 

/ /  : PM 
Date Time 

Letter Phone Call 

Forwarding Agency 

Other (specify) 

Name I 
Mrti I ing Address (Street/Route) 

I 

Phone Number 

Municipality 

! i I City,Town, or Post Office Zip County 

I 

I - I 
! 

I___ 

1 SPECIFIC NATUKE OF COMPLAINT: 
i 
I 
I L 

i 
i 
i -  

i -  

i 

! 
I 

I ------ 
! YOI’TE SOURCE: 
I 
I 
I --- Highway or Highway Section 
I 
I 

I0 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 jurisdiction and is informed of the agency which has responsibility 

f o r  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 

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 is under consideration. He is notified of the 

priority assigned to this area, and the year in which it is expected that a 

T y p s  I1 noise abatement study will begin. 

Notify Complainant of Priority Assignment 

STEP 7 Is NJDOT About to 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 I reconstruction project covering 

t h e  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 7, 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 I1 Action? 

The file of former Type I and Type I1 studies is reviewed. If NJDOT has 

conducted a Type I or Type I1 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 

R epula t i. ons 

If NJDOT ha3 previously conducted a Type I noise study for the complaint 

area, the complainant is notified by letter that a noise study complet,ed 

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 is advised that if he would like to pursue his 

complaint further he should have his municipality make an official request 

t ; ~  NJDOT for an additional noise study. 

if the complainant is located in an area whose development was not planned 

a t  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 t h e  highway was constructed.  Therefore ,  he w i l l  be advised t h a t  NJDOT 

does not bear the  r e s p o n s i b i l i t y  f o r  noise  problems r e s u l t i n g  from the 

development of h i s  area subsequent t o  highway cons t ruc t ion .  

I f  NJDOT h a s  previously conducted a Type I1 no i se  s t u d y  f o r  t h e  complaint 

a r e a ,  t h e  complainant is informed by le t ter  t h a t  NJDOT has a l r eady  

completed a s tudy of  t r a f f i c  no i se  impacts i n  h i s  area, and t h a t  e i ther  

no i se  abatement measures have a l r eady  been implemented t o  reduce the traf- 

f i c  noise  i n  h i s  area t o  scceptable l e v e l s ,  o r  tha t  even though there were 

s i g n i f i c a n t  no i se  impacts i n  h i s  area i t  was found i n f e a s i b l e  t o  implement 

no i se  abatement measures. He is n o t i f i e d  that  i f  he wishes t o  pursue h i s  

complaint f u r t h e r  he should have h i s  municipal i ty  make an o f f i c i a l  r eques t  

t o  NJDOT f o r  a n  a d d i t i o n a l  noise study.  

STEP 11 Are Noise Contour Maps o r  E x i s t i n g  Noise Data Avai lable? 

A t  this po in t ,  noise  contour maps and t h e  e x i s t i n g  no i se  measurement data 

f i l e  are checked t o  determine i f  any no i se  l e v e l  information is a v a i l a b l e  

f o r  the  complaint area. If information is a v a i l a b l e ,  proceed t o  Step (12) ;  

i f  i t  i s  no t ,  proceed t o  Step (14) .  

STEP 12. Do Noise Levels Approach o r  Exceed Design Noise Levels? 

The a v a i l a b l e  noise  l e v e l  information i s  now examined t o  estimate whether 

no i se  levels  i n  t h e  complaint area approach o r  exceed t h e  design no i se  

l e v e l s  i n  FHPM 7-7-3. If they do, proceed t o  S tep  ( 1 4 ) ;  i f  they do n o t ,  

proceed t o  S t e p  (13 ) .  

-I_-. STEP 13 Notify Complainant of  FHPM Regulat ions 

The  complainant is n o t i f i e d  by l e t t e r  tha t  according t o  a v a i l a b l e  no i se  

l e v e l  information he does not have a s i g n i f i c a n t  t ra f f ic  no i se  impact as 
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defined by FHPM 7-7-3. He w i l l  a l s o  be informed t h a t  i f  he wi shes  t o  pur- 

sue  the matter f u r t h e r  he should have h i s  mun ic ipa l i t y  make an o f f i c i a l  

r eques t  t o  NJDOT f o r  a n o i s e  s tudy.  

STEP 14 Town Resolution o r  Official Request f o r  Noise Study? 

A t  t h i s  p o i n t ,  a town r e s o l u t i o n  o r  o f f i c i a l  r eques t  t o  NJDOT f o r  a no i se  

s tudy is required before f u r t h e r  processing of  t h e  complaint takes place.  

T h i s  po l i cy  should have the  effect of involving o t h e r  r e s i d e n t s  i n  the 

complainant 's  community, as well as l o c a l  government o f f i c i a l s ,  i n  the  

no i se  complaint process. T h i s  involvement is b e n e f i c i a l  because any no i se  

abatement measures which might be implemented i n  the  area i n  the  f u t u r e  

would most l i k e l y  i n f luence  the  e n t i r e  community. If a town r e s o l u t i o n  o r  

o f f i c i a l  r eques t  has been received,  proceed t o  Step (16); i f  n e i t h e r  has 

been r ece ived ,  proceed t o  Step (15). 

STEP 15 Advise Complainant t h a t  Local Government Support  Is Needed 

The complainant is now informed tha t  NJDOT w i l l  not  p rocess  h i s  complaint 

f u r t h e r  without support  from h i s  local government i n  t h e  form of a resolu-  

t i o n  o r  o f f i c i a l  p o s i t i o n  r eques t ing  t h e  Department to  perform a t ra f f ic  

no i se  study. 

I f  and when a town r e s o l u t i o n  or o f f i c i a l  p o s i t i o n  r eques t ing  a no i se  s tudy 

i s  received by BEA, processing o f  t h e  n o i s e  complaint resumes a t  S t e p  (14). 

STEP 16 Prel iminary Noise Level Measurements 

Preliminary noise  l e v e l  measurements are now conducted by t h e  Bureau of 

Q u a l i t y  Control.  These measurements c o n s i s t  of a 24 hour continuous no i se  

14 
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sample and a d d i t i o n a l  spo t  measurements a t  var ious l o c a t i o n s  throughout the 

community. They r evea l  whether e x i s t i n g  noise  l e v e l s  approach o r  exceed 

the  design noise  l e v e l s  i n  FHPM 7-7-3 and provide a c o u s t i c  information 

which i s  used when t h e  p r i o r i t y  r a t i n g  index method is a p p l i e d  (S tep  19). 

STEP 17 

If the  noise  l e v e l s  measured i n  the complaint area as i n  Step (16)  approach 

o r  exceed the  design noise  l e v e l s  i n  FHPM 7-7-3, proceed t o  S tep  ( 1 9 ) ;  i f  

they do t o t ,  proceed t o  S t e p  (18) .  

Do Noise Levels Approach o r  Exceed Design Noise Levels?  

STEP 18 Notify Municipal i ty  o f  FHPM Regulat ions 

The municipal i ty  i s  n o t i f i e d  by l e t t e r  that  NJDOT has taken no i se  l e v e l  

measurements i n  the  complaint area. Noise l e v e l s ,  measurement l o c a t i o n s ,  

as well as the  dates and times of measurement are ind ica t ed  i n  t h e  l e t te r .  

The municipal i ty  is informed t h a t  there is not a s i g n i f i c a n t  no i se  impact 

i n  t h e  complaint area according t o  FHPM 7-7-3 because t h e  measured no i se  

l e v e l s  d i d  not approach o r  exceed the  design no i se  l e v e l s  contained 

the re in .  The design noise  l e v e l s  which are a p p l i c a b l e  t o  the a c t i v i t y  

ca t egory ( s1  i n  the complaint area are ou t l ined .  The mun ic ipa l i t y  i s  

informed t h a t  NJDOT does not i n t end  t o  address t h i s  no i se  complaint 

Fu r the r ,  and t h a t  if a t  some f u t u r e  date ,  l o c a l  government suspects t h a t  

t h e  t r a f f i c  noise  i n  t h e  complaint area has  i nc reased  considerably from 

p resen t  l e v e l s ,  t hey  should submit another  town r e s o l u t i o n  o r  o f f i c i a l  

request t o  NJDOT a t  t h a t  time. 

STEF 49 Apply P r i o r i t y  Rat ing Index Method 

The p r i o r i t y  r a t i n g  index method is app l i ed .  T h i s  method a s s i g n s  r e l a t i v e  

p r i o r i t i e s  to  p o t e n t i a l  p r o j e c t s  f o r  community no i se  abatement so t h a t  

-.-- - 
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t hose  communities wi th  t h e  most sevem noise impacts are t h e  first t o  

become e l i g i b l e  f o r  FHWA no i se  abatement funding. The index is  based on 

three measures of no i se  impact; namely populat ion,  and the magnitude and 

d u r a t i o n  o f  no i se  impact. The values  f o r  these measures are developed from 

f i e l d  survey data gathered i n  the  complainant communities i n  S tep  (16). A 

For t r an  computer program faci l i ta tes  the use o f  t h e  method. 

STEP 20 

I f  the  p r i o r i t y  r a t i n g  assigned t o  the no i se  abatement p r o j e c t  f o r  the  

Is P r i o r i t y  Rating High Enough t o  Begin Study? 

complaint area is high enough t o  begin a Type I1 no i se  abatement s tudy ,  

proceed t o  Step (22); i f  i t  is  no t ,  proceed t o  S t e p  (21). 

General ly ,  federal funding f o r  a noise  s tudy is requested for the one or 

two highest  rated p r o j e c t s  of those under cons ide ra t ion  i n  a given year .  

The number of noise  s tudy r eques t s  may change, of course,  depending on 

a v a i l a b l e  funds. Those p r o j e c t s  f o r  which funding is not  requested i n  a 

p a r t i c u l a r  year  because of low rankings are reconsidered and reranked t h e  

fol lowing year  along wi th  any new noise  complaints which have been 

received.  

_-- STEF 21 Notify Municipal i ty  of P r i o r i t y  Assignment 

The n u n i c i p a l i t y  is informed by l e t t e r  o f  t h e  following: 

( a )  t h e  no i se  abatement p r o j e c t  f o r  its complaint area has been 

assigned a p r i o r i t y  according t o  NJDOJ 's  p r i o r i t y  r a t i n g  method, 

(b )  each year  NJDOT usua l ly  r e q u e s t s  f e d e r a l  funds f o r  no i se  abate- 

ment s t u d i e s  f w  only t h e  one o r  two p r o j e c t s  w i th  t h e  highest  

p r i o r i t i e s ,  and 
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(c )  s i n c e  the  p r o j e c t  f o r  its complaint area d id  n o t  have a high 

enough p r i o r i t y ,  federal funds were not requested,  and t h u s  a 

n o i s e  abatement study f o r  the area w i l l  not begin t h i s  coming 

year .  However, next  year ,  and every year  t h e r e a f t e r  i f  

r equ i r ed ,  the p r o j e c t  f o r  the  complaint area w i l l  be recon- 

sidered and assigned a new p r i o r i t y  a long wi th  the p r o j e c t s  for 

any o t h e r  noise  complaint areas which are await ing n o i s e  abate- 

ment study. If  it is then one of the highest  p r i o r i t y  p r o j e c t s ,  

f e d e r a l  funding f o r  a n o i s e  abatement s tudy w i l l  be requested.  

STEP 22 BEA Submits P r o j e c t  Programming Request (T-PT-930) 

A p r o j e c t  programming request  (Form T-PT-930) is prepared and submitted to  

t h e  Office of Programming and Monitoring. T h i s  form r e q u i r e s  a g e n e r a l  

d e s c r i p t i o n  of t h e  p r o j e c t  and its l i m i t s ,  c o s t  estimates f o r  prel iminary 

engineer ing (both State and f e d e r a l ) ,  and a p r o j e c t  j u s t i f i c a t i o n .  A map 

showing t h e  l o c a t i o n  of the p r o j e c t  is attached t o  t h i s  form. Submission 

o f  t h i s  request i n i t i a t e s  both Federal-aid programming and NJDOT construc-  

t i o n  programming. 

-Y_ STEP 22 Approval Is Received on Federal-Aid Work Program 

The Bureau of Environmental Analysis is n o t i f i e d  either by memorandum or 

&her means t h a t  a p r o j e c t  has  been approved f o r  t h e  Federal-Aid Work 

Program. Th i s  approval s i g n i f i e s  t ha t  t h e  federal funds requested by BEA 

f o r  prel iminary engineer ing work have been set  a s ide .  

-sy_ STEP 24 Approval Is Received on NJDOT Cons t ruc t ion  Program 

The Bureau of Environmental Analysis  is n o t i f i e d  e i t h e r  by memorandum o r  

o t h e r  means t h a t  a p r o j e c t  has been approved f o r  t h e  NJDOT c o n s t r u c t i o n  
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program. 

prel iminary engineer ing have been set  aside. 

This approval s i g n i f i e s  t h a t  t h e  state funds requested by BEA f o r  

STEP 25 

Estimated p r e s e n t  and f u t u r e  t ra f f ic  data f o r  t he  p r o j e c t  area is requested 

from the Bureau of Travel P ro jec t ions  (BTP). Th i s  data, which inc ludes  

AADT, DHV, and % Trucks, is  required f o r  Form FA-9, S t e p  (26). 

Obtain P resen t  & Future Traffic Data from BTP for FA-9 

STEP 26 

A request  f o r  Federal-Aid P r o j e c t  Approval (Form FA-9) is  prepared and sub- 

m i t t e d  t o  t h e  Office of Programming and Monitoring. T h i s  form r e q u i r e s  a 

d e s c r i p t i o n  of the p r o j e c t  and its l i m i t s ,  p r o j e c t  c o s t  estimates (both 

s tz te  and f e d e r a l ) ,  p re sen t  and f u t u r e  t ra f f ic  estimates, and Federal-Aid 

Program and NJDOT Construction Program item numbers. A map showing p r o j e c t  

l o c a t i o n  is attached. Th i s  form reques t s  a u t h o r i z a t i o n  t o  use Federal-aid 

funds f o r  a p r o j e c t .  

BEA Submits FA-9 Request f o r  Federal-Aid P r o j e c t  Approval 

STEP 27 

The Bureau of Environmental Analysis r e c e i v e s ,  v i a  t h e  Office of  Program- 

ming and Monitoring, a copy of  FHWA Form PR-1240, "Letter of  Approval 

and/or Authorizat ionn.  This l e t t e r  a u t h o r i z e s  t h e  use of Federal-aid 

funds .  A s  a consequence of  r ece iv ing  Form PR-1240, NJDOT a s s i g n s  a job  

number t o  t h e  p r o j e c t  thereby a u t h o r i z i n g  the  use  of matching state funds. 

FHWA Authorizes t h e  P r o j e c t  Via Form PR-1240 

STEP 28 BEA Prepares LOA Assessment (See Addendum) 

BEA prepares  a Level of Action (LOA) assessment and i n  the process  examines 

t h e  l i ke l ihood  of s i g n i f i c a n t  environmental impacts due t o  implementation 

o f  t h e  proposed n o i s e  abatement measures f o r  t h i s  p r o j e c t .  
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STEP 29 Is 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 AS not specifically identified as a categorical exclu- 

sion and is clzssified it: aamrdance with the LOA procedures in the Action 

Plan. (Proceed to Step (32) ) .  

STEP 30 BEA Completes L@B Cetermination 

BEA completes the LOA determination and fills out  Form T-SA-1097, IILevel of 

Action Determinationv1. 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 Div'.aion of Project Development concurs in BEA's LOA 

deterlo2 nation and forwards Form T-SA- 1097 and a memorandum requesting con- 

C U ~ ~ C I P C ~  to the FHWA. Proceed to Step ( 3 6 ) .  

- STEP --- 52% BEP, Solicits Level of Action Responses from LOA Committee Members 

The Bureau of Environme5ta2 Analysis sends a memorandum describing the pro- 

posed Type I1 noise abatement project to each of the members of the Level 

*Steps ( 3 2 )  to (35) on t h e  accompanying flaw chart are enclosed by dotted 
l i ~ a  to indicate ttaL 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 33 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, aocio-economic conditions, land use, and cultural resources 

among others. 

STEP 34 

BEA adds its environmental analysis response for the proposed Type I1 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 ckairman distributes all of the responses to each LOA Committee member 

and schedules an LOA meeting. 

Level of Action Meeting Is Requested and Scheduled 

20 



STEP 35 The Proje-?t is Assigned a Level cf 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- 

j e c t  and cl-assifies it into one of three categories, Classes I, 11, and 

111. For a Class I project, an Environmental Impact Statement (EIS) is 

required because the project is of 2 large scale and probably will hzve 

significant sociais economic, and environmental impacts A Class I1 pro- 

ject is categorically excluded f ron any further environmental analyses 

hz.?cause it is a small scale project, of a type which does not normally have 

significant social, economic, or environmental impacts. For a Class III 

p:-~;Ject,  an environmental assessment is required because further investiga- 

fion of potential. social, economic, anc? environmental impacts is 

ne ee s sar y . 
The Level oI' Actim Committee sends a memorandum to the FHWA requesting 

conciirrence in the  LOA assignment. Form T-SA-1097, "L,evel of Action 

Deterffiii~at!.on' is attached. 

IJQZSP skakemnt projects, being actions listed as categorical exclusions in 

tP.0 Gc2oI.m 30, 7980 Yederal *egister-, will ordinarily be assigned a Class 

.'r prhojectz category by BEA a-t Step (30) and will not require further 

environmental docurnentati.cn. However if a noise abatement project is 

assigriea Y !:lass 111 project categcry by the LOA Committee, then an 

nnvlrwnmentaL assessuent will be required. In this case, the environmental 



assessment will be completed at Step (75; after the conceptual (basic) 

design of noise abatement measures has been finalized, and public meeting 

comments and local government recommendations have been evaluated. 

STEP 36 

?he FHWA indicates concurrence in the Level of Action recommendation by 

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

FHWA Concurs in Level of Action Assignment 

NOTE: Completion of the Level of Action process (Steps 28-36) is not 

required before BEA can begin the Type 11 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 I1 Noise Study 

The Bureau of Environmental Analysis begins the Type I1 noise abatement 

study. The purpose of this study is to identify traffic noise impacts and 

t o  evaluate al.ternati ve 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. 

ST';,p 36 

Exc,ensive noise level monitoring is conducted in the complaint area by the 

Bureau c f  Quzlity Control (BOG> for the purpose of obtaining a detailed 

d e e w ~ p 5 i o n  of t h e  acoustic environment of the community. Measurements are 

_I LEA Obeains Noise Monitoring Data from BQC 
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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 Obtain8 Traffic Data from BTP 

BEA obtains traffic data, which will be used for predicting the highest 

expected future noise levels, from the Bureau of Travel Projections (BTP). 

This data norimally consists of design hourly volumes and speeds and level 

o f  service C volanes and speeds for cars, medium trucks, and heavy trucks, 

as we21 as directional distributions. Design hourly volumes and level of 

service C volumes generally occur during peak hours. In some instances, 

hcwever, the poise levels measured in Steps ( 1 6 )  and (38) indicate that the 

ili;@iest wise levels ir, an area occur outside of the peak hour. This can 

k:i?pcr: cccaust:: t h v e  mc:y oe more trucks, which are the major source of 

~ip~ : . - ay  noise ,  cjn a highway during an off-pzak hour. For these special 

?e*e:.. SEA a l so  o b t a j w  from BTP the design year volumes and speeds of cars 
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STEP 40 BEA ob ta ins  Plans,  P r o f i l e s ,  h Cross Sec t ions  from BSD as 

Necessary 

To a c c u r a t e l y  desc r ibe  the no i se  source,  BEA o b t a i n s  highway c o n s t r u c t i o n  

p l a n s ,  which include plan sneets, p r o f i l e s ,  and c r o s s  s e c t i o n s ,  from the 

Bureau of Surface Design (BSD). These plans are a l s o  used t o  a c c u r a t e l y  

p o s i t i o n  no i se  barriers, l o c a t e  res idences near t h e  highway, and c o n s t r u c t  

no i se  con tour s  f o r  p r e d i c t e d  l e v e l s .  

STEP 41 L ia i son  DeveLoped - I  between BEA and Municipal Engineer ’ 

BRA develops a l i a i s o n  w i t h  municipal government o f f i c i a l s  -- p a r t i c u l a r l y  

w i t h  the municipal engineer o r  town manager -- whose j u r i s d i c t i o n  i n c l u d e s  

t h e  complaint area. I n  the  process ,  t h e  municipal i ty  is informed t h a t  

NJDOT has begun a Type 11 no i se  study f o r  t h e i r  community. BEA i n t e r a c t s  

primarily w i t h  t h e  municipal engineer  s i n c e  he u s u a l l y  has the most 

kfiowledge about l o c a l  maps and o t h e r  t e c h n i c a l  information about t h e  com- 

n u n i i y ,  From the municipal i ty  BEA o b t a i n s  a v a i l a b l e  l o c a l  maps, aerial  

photographs, and o t h e r  information,  as  r equ i r ed ,  f o r  t h e  complaint area. 

STEF 42 - Does BEA Require Addit ional  Mapping o r  o t h e r  Information? 

3EL eatheris napsr p l a ~ 3 ,  and aer ia l  photographs f o r  t he  purpose of 

c o w e c t i y  def ining t h e  r e l a t i v e  p o s i t i o n s  o f  ( 1 )  the  no i se  source ( t h e  

hi.gkuzgj;  (2 )  t h e  sound par;h ( t h e  t e r r a i n  a d j a c e n t  t o  t h e  highway), and ( 3 )  

t h s  sotand r e c e i v e r s  ( r e s idences ,  schools ,  e tc . ) .  As mentioned, most of 

these Ioaterizls are suppl ied by t h e  Bureau of Sur face  Design and the muni- 

czpality through t h e  municipal engineer .  Addit ional  information of  t h i s  

Lyp:. 5.3 sometjmes obtained from o t h e r  sources  within t h e  Department. On 

occasicn I) however, maps, g l ans ,  and aer ia l  photographs from these sources  

2r9 not s u f f i c i e n t ;  f o r  exanple, they may be outdated o r  incomplete. If 
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BEA r e q u i r e s  a d d i t i o n a l  topographic o r  o the r  t e c h n i c a l  information,  proceed 

t o  Step (43);  i f  n o t ,  proceed t o  S t e p  (45). 

STEP 43 BEA Prepares  Form PS-40, "General Requis i t ion" 

BEA prepares Form PS-40, "General Requisit ion",  i n  o r d e r  t o  o b t a i n  

necessary topographic o r  o t h e r  information. Attached t o  t h e  form is a spe- 

c i f i c a t i o n  sheet which describes i n  d e t a i l  t h e  s e r v i c e s  which BEA r eques t s .  

S ince  i n  most i n s t a n c e s  BEA w i l l  r e q u i r e  aerial  photography o r  e l e v a t i o n  

contours ,  s p e c i f i c a t i o n s  w i l l  u s u a l l y  inc lude  the area of  coverage, scale 

of  maps and/or photos, t he  accuracy r equ i r ed ,  etc. Th i s  form is processed 

through normal channels l ead ing  t o  the eventual  s e l e c t i o n  o f  an aerial pho- 

tographer  o r  engineer ing firm t o  provide the  s e r v i c e .  

STEP 44 

BEA r ece ives  t h e  information requested on Form PS-40 and reviews it  t o  

v e r i f y  t h a t  t h e  work specified on t h i s  form has  been completed. 

BEA Reviews Information Requested on PS-40 

STEP 45 BEA Begins Noise P r e d i c t i o n s  and Analysis  o f  Impacts 

I n  p r e d i c t i n g  t r a f f i c  no i se  l e v e l s  and a s s e s s i n g  no i se  impacts,  BEA uses  

t h e  t r a f f i c  characteristics which y i e l d  the worst  hourly t r a f f i c  no i se  

impacts which are expected t o  occur i n  t h e  complaint area on a r e g u l a r  

basis i n  t h e  design year*. T h i s  worst case t r a f f i c  f o r  t he  design year  is 

s e l e c t e d  from t h e  t ra f f ic  volume p r o j e c t i o n s  supp l i ed  by BTP i n  S t e p  (39). 

Traffic f o r  the design year is used because n o i s e  abatement measures would 

probably be underdesigned i f  based on p r e s e n t  day traffic.  

@Highways a r e  designed based on t h e  f u t u r e  t r a f f i c  volumes p ro jec t ed  f o r  
t h e  design year which is usua l ly  10 t o  20 y e a r s  af ter  t h e  proposed s t a r t  of  
highway cons t ruc t ion  

25 



Future n o i s e  l e v e l s  are predicted using a computer program named "STAMINA 

1.0" which is the  FHWA Level 2 Highway Traffic Noise P r e d i c t i o n  Model. 

Th i s  program is approved f o r  use by FHPM 7-7-3. STAMINA 1.0 is  an equiva- 

l e n t  sound l e v e l ,  Leq, based p r e d i c t i o n  method f o r  which the  highway, t h e  

ad jacen t  t e r r a i n ,  and nearby noise  s e n s i t i v e  areas such as parks,  schools, 

2nd r e s idences  are modelled by means of  a three dimensional r e c t a n g u l a r  

coord ina te  system. S p e c i f i c a t i o n  o f  roadway c h a r a c t e r i s t i c s ,  t raffic 

c h a r a c t e r i s t i c s ,  topography (allowance is made f o r  abso rp t ive  ground s t r i p s  

and f i n i t e  l eng th  barriers),  and sound r e c e i v e r  l o c a t i o n s  is  r e q u i r e d  f o r  

p red ic t ion .  The program incorpora t e s  three classes of  vehicles--automo- 

b i l e s ,  medium t rucks ,  and heavy t rucks .  For medium t r u c k s  and heavy 

t r u c k s ,  r e f e rence  energy mean emission l e v e l s  measured f o r  New J e r s e y  

t r u c k s  during 1977 Defe rence  11 are used; f o r  au tos ,  t h e  n a t i o n a l  

r e fe rence  mean emission l e v e l s  given i n  FHPM 7-7-3 are used. 

To improve p red ic t ion  accuracy t h e  program is calibrated u t i l i z i n g  t h e  

e x i s t i n g  noise  l e v e l  measurements and t r a f f i c  data obtained i n  S t e p  (38) 

before  p red ic t ions  of f u t u r e  noise  l e v e l s  are made. Fu tu re  no i se  l e v e l s  

Ere then predicted f o r  l o c a t i o n s  throughout the complaint area, however, a 

greater namber of p r e d i c t i a n s  are made f o r  the no i se  s e n s i t i v e  areas which 

have been i d e n t i f i e d  in orde r  t o  better d e f i n e  the f u t u r e  l e v e l s  f o r  these 

areas. Noise contour l i n e s  are cons t ruc t ed  from the  p red ic t ed  no i se  l e v e l s  

t o  aid. in eva lua t ing  no i se  impacts. 

P red ic t ed  noise  l e v e l s  are now s t u d i e d  t o  determine t h e  e x t e n t  of  t raff ic  

noise impacts i n  t h e  community. Impacts are determined i n  keeping with t h e  
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d e f i n i t i o n  contained i n  FHPM 7-7-3, which states t h a t  t r a f f i c  no i se  impacts 

occur  when predicted t ra f f ic  noise  l e v e l s  approach o r  exceed the design 

n o i s e  l e v e l s  given t h e r e i n ,  o r  when the predicted t ra f f ic  no i se  l e v e l s  

s u b s t a n t i a l l y  exceed t h e  e x i s t i n g  noise  l eve l s .  Accordingly, t h e  predicted 

t ra f f ic  no i se  l e v e l s  for t h e  community are compared t o  t h e  design no i se  

l e v e l s  i n  FHPM 7-7-3 and a l s o  t o  t h e  e x i s t i n g  no i se  l e v e l s  measured i n  S t e p  

(38 ) .  

STEP 46 BEA I n i t i a t e s  Detailed Analysis of  Various Noise At t enua t ion  

Measures 

BEA begins i t s  eva lua t ion  of  a l t e r n a t i v e  noise  abatement measures t o  reduce 

o r  e l imina te  the  expected t r a f f i c  noise  impacts on t h e  n o i s e  s e n s i t i v e  

areas i d e n t i f i e d  i n  Step (45). The fol lowing no i se  abatement measures are 

normally considered: 

( 1 )  t r a f f i c  management measures such as s ign ing  f o r  modified speed 

l i m i t s ,  p r o h i b i t i o n  of  c e r t a i n  v e h i c l e  t ypes ,  time-use restric- 

t i o n s  f o r  c e r t a i n  v e h i c l e  t ypes ,  etc.,  

( 2 )  cons t ruc t ion  of no i se  barriers ( inc lud ing  landscaping f o r  

a e s t h e t i c  purposes) whether w i th in  or o u t s i d e  the  highway r i g h t -  

of-way. Property r igh t s  may be acqu i r ed ,  when necessary,  f o r  

cons t ruc t ion  o f  no i se  barriers, and 

( 3 )  noise  i n s u l a t i o n  of pub l i c  use o r  nonpro f i t  i n s t i t u t i o n a l  s t r u c -  

t u r e s .  

O f  c o w s e ,  there .my be some i n s t a n c e s  where measures o t h e r  than those 

l i s t e d  above map be examined. Because measure 1 is not  u s u a l l y  p r a c t i c a l  
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for Type I1 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 evaluating 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 

insulation of a public 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 necessary, for their 

review and comments prior t o  BEA's preparation of preliminary noise abate- 

ment recommendations for transmittal to the FHWA. These recommendations 

include 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 

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. 

Are Noise Walls Appropriate for Noise Attenuation? 
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A prel iminary determinat ion of the l o c a t i o n s  of noise  walls and t h e i r  

h e i g h t s  and l eng ths  is completed using the FHWA barrier nomograph and the 

STAMINA 1.0 computer program. The nomograph is used t o  get a rough i d e a  of  

t h e  noise  wall dimensions t h a t  w i l l  provide the  des i r ed  n o i s e  a t t e n u a t i o n  

(Noise walls are usua l ly  designed t o  provide 8-12 dBA of a t t e n u a t i o n ) .  

STAMINA 1 .O i s  then used t o  f i n e  tune the  noise  wall dimensions and loca- 

t i o n s  i n  t h e  following manner. STAMINA 1.0 predicts  the  expected no i se  

l e v e l s  with the va r ious  s i z e  walls i n  place. These l e v e l s  are compared 

w i t h  t h e  l e v e l s  p red ic t ed  without t h e  wa l l s  i n  Step (45). I n  t h i s  way, t h e  

dimensions and l o c a t i o n s  necessary t o  provide the des i r ed  n o i s e  a t t e n u a t i o n  

are determined. 

BEEr cons ide r s  t h e  fol lowing m a t e r i a l s  f o r  cons t ruc t ion  o f  no i se  walls: 

conc re t e  (masonry block) ,  conc re t e  panels  (precast, cast i n  place), wood 

(plywood, planking) ,  b r i c k ,  metal., and plastics used i n  conjunct ion w i t h  

sound absorbing materials. Other new and e f f e c t i v e  materials and no i se  

wall shapes w i l l  be considered as  they are developed. 

Some o t h e r  f a c t o r s  which BEA examines i n  designing and s e l e c t i n g  no i se  

W B I ~ Y ,  and for  that ma t t e r  earth berms, are maintenance, appearance,  ease 

cf constpuct ion,  t ransmission l o s s ,  and s a f e t y .  

If noise  walls are a p p r o p r i a t e  no i se  abatement measures f o r  t h e  complaint 

area proceed tc S t e p  (48 ) ;  if no t ,  proceed t o  S t e p  (51). 

STEF 08 BEA Submits Various Heights,  Lengths, and Locat ions t o  BSD, BLA, 

& BSTD f o r  Revl.ew 

BEA submi t s  noise  wall l o c a t i o n s ,  he ights ,  l e n g t h s ,  and other details to 

the Bureaus of Sur face  Design (BSD), S t r u c t u r a l  Design (BSTD), and 

29 



Landscape Arch i t ec tu re  (BLA) f o r  t h e i r  review. The Bureau of Surface 

Design a d v i s e s  BEA on t h e  placement of p o s t s  and f o o t i n g s  t o  support  the  

n o i s e  w a l l  f o r  the s o i l  cond i t ions  which are present .  I f  a no i se  wall is 

t o  be l o c a t e d  on an e x i s t i n g  structure (such  as a bridge o r  ove rpass ) ,  t h e  

Bureau o f  S t r u c t u r a l  Design provides design information. The Bureau o f  

Landscape Arch i t ec tu re  reviews noise  wall l o c a t i o n s  and appearance to 

determine where, i f  necessary,  t o  place p l a n t s  (trees and sh rubs ,  etc.) I.n 

order t h a t  cons t ruc t ion  of the noise  w a l l  W i l l  no t  s i g n i f i c a n t l y  degrade 

t h e  aes the t ic  qua l i t i e s  o f  t h e  community. 

STEP 49 BSD, BLA, & BSTD Respond wi th  t h e i r  Recommendations 

The Bureaus of Surface Design, S t r u c t u r a l  Design, and Landscape Architec- 

ture  respond t o  BEA w i t h  t h e i r  recommendations regarding the proposed no i se  

wall. BEA may be l e d  t o  t h e  s e l ec t io l ;  of  a somewhat d i f f e r e n t  no i se  wall 

cons t ruc t ion  o r  material by BSD's  and BSTD's recommendations r e l a t i n g  t o  

physical  r e s t r a i n t s  ( s o i l  cond i t ions ,  wind load ings ,  size of f o o t i n g s ,  

d ra inage ,  etc.) and/or special  s t r u c t u r a l  requirements.  

STEP 50 Are Noise Walls Feas ib l e  f o r  A 1 1  Impacted Areas? 

Ncise walls may not be feasible o r  reasonable  f o r  a l l  impacted areas 

bccaucse c f  t e c h n i c a l ,  a e s t h e t i c ,  o r  c o s t  cons ide ra t ions .  As f o r  c o s t ,  f o r  

some a reas  noise walls m y  simply be more expensive than o t h e r  equa l ly  

e f f e c t i v e  no i se  abatement measures. I f  no i se  walls are not feasible f o r  

all impacted areas, proceed t o  Step ( 5 1 ) ;  i f  they are, proceed t o  S t e p  

-uI 

( 6 2 )  
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STEP 51 Are Ear th  B e r m s  Appropriate fo r  Noise At tenuat ion?  

Ea r th  berms (ear th  mound barriers) are a p p r o p r i a t e  f o r  n o i s e  a t t e n u a t i o n  

a l o n g  highways i n  r u r a l  areas wi th  a wide right-of-way and i n  a p p l i c a t i o n s  

where they  are less expens ive  than  o t h e r  e q u a l l y  e f f e c t i v e  abatement  

measures .  E a r t h  berms are o f t e n  i n d i c a t e d  f o r  highway s e c t i o n s  w i t h  wide 
, 

right-Gf-WayS" because when landscaped they  are u n o b t r u s i v e  and n a t u r a l  

l ook ing ,  and u s u a l l y  o f f e r  improved s a f e t y .  If  f i l l  material is r e a d i l y  

a v a i l a b l e ,  berms are c f t e n  cheaper  than  n o i s e  walls; i n  a d d i t i o n ,  t hey  are 

as e f f e c t i v e ,  if not  more e f f e c t i v e * * ,  i n  n o i s e  a t t e n u a t i o n  t h a n  noise 

walls o f  t h e  same height  and l e n g t h .  

A pre l imina ry  de t e rmina t ion  o f  the  l o c a t i o n s  o f  e a r t h  berms and t h e i r  

h e i g h t s  and l e n g t h s  is completed through the  use  of  the FHWA barrier 

nonograph and t h e  STArlINA 1.0 n o i s e  p r e d i c t i o n  computer program i n  

g e n e r a l l y  t h e  same manner as for n o i s e  walls (see S t e p  ( 4 7 ) ) .  

I f  earth berms are a p p r o p r i a t e  for  n o i s e  a t t e n u a t i o n  i n  t h e  compla in t  area, 

proceed to Step  (52) ;  I f  t h e y  are n o t ,  proceed t o  S t e p  (55 ) .  

Because noise barriers combining earth mounds w i t h  pane l  n o i s e  walls (so 

called combinattion berm-walls) can be e f f e c t i v e  noise abatement  measures ,  

t hey  w i l l  a1sG be cons ide red  by BEA. Berm-walls can  i n  some s i t u a t i o n s  

bare c o s t ,  v i s u a l ,  and s a f e t y  b e n e f i t s .  

*P 12 foot  e a r t h  Serm can  r e q u i r e  between 50 and 75 feet  o f  right-of-way. 
""Reference t23 states t h a t  earth berms provide  abou t  3 dBA more a t t e n -  
uatior: thar: f r e e s t a n d m g  wails of t h e  same h e i g h t .  
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STEP 52 BEA Submits Various Heights, Lengths, and Locations t o  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 locations 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 pla),ts (grass, bushes, trees, etc.) to be placed on the 

berm in order t c  improve its appearance and make it more aesthetically 

acceptable t o  the community. 

STEP 53 

?he bureails of Surface Design and Landscape Architecture respond to BEA 

ESD & BLA Respond with their Recommendations 

w i t h  their recommendations concerning the proposed earth berms. Landscape 

ArchLtectiire gives BEA planting recommendations for the berm. Surface 

Eesign aay advise BEA on t,he type of soil material for the berm, nearby 

sites where it cat? be obtained, the estimated cost of the soil, and safety, 

drhinage ,  or maintenance concerns and how to address them. Surface Design 

may 2190 advise EEP, on the slope of the berm sides which is a factor in 

soh1 stability (the proper slope can reduce erosion, and cracking and 

sliding failures), safety, drainage, and maintenance. As a result of these 

recornendations BEA nay modify their preliminary berm designs and loca- 

t i o n s .  

STEP 59 Are Earth Berms Feasible for All Impacted Areas? 

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

-Y 

reasons : 
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(1) berms r e q u i r e  so much space t h a t  there could be i n s u f f i c i e n t  

right-of-way i n  some highway s e c t i o n s ,  and 

( 2 )  berms r e q u i r e  large q u a n t i t i e s  of ear th ,  t h u s  they may be more 

expensive than o t h e r  no i se  abatement measures i f  f i l l  material 

is  not r e a d i l y  a v a i l a b l e  from o t h e r  grading p r o j e c t s .  

Furthermore, there could be t e c h n i c a l  problems w i t h  earth berms i n  c e r t a i n  

l o c a t i o n s  which can not be solved. I f  earth berms are not feasible f o r  a l l  

impacted areas, proceed t o  S t e p  (55); i f  they are,  proceed t o  S t e p  (62) .  

STEP 55 

Noise i n s u l a t i o n  of’ pub l i c  use o r  nonpro f i t  i n s t i t u t i o n a l  s t r u c t u r e s ,  such 

as schools ,  churches, l ibrar ies ,  h o s p i t a l s ,  etc., i s  a no i se  abatement 

measure t o  mitigate i n t e r i o r  no i se  impacts. As defined i n  FHPM 7-7-3, 

these impacts occur when i n t e r i o r  no i se  l e v e l s  approach o r  exceed an hourly 

L ~ o  of 55 dBA or  an hourly i e q  of 52 dBA.* 

Is Noise I n s u l a t i o n  of Structures Appropriate? -- 

Noise i n s u l a t i o n  i s  a p p r o p r i a t e  i n  t h e  following s i t u a t i o n s :  

(1)  where it.  is unreasonably expensive o r  p h y s i c a l l y  impossible  

t o  c o n s t r u c t  a no i se  barrier t o  s u f f i c i e n t l y  abate i n t e r i o r  

no i se  impacts. For example i n  some cases, it may be cheaper 

t o  no i se  i n s u l a t e  s e v e r a l  i s o l a t e d  and s e v e r e l y  impacted 

s t r u c t u r e s  i n s t e a d  of c o n s t r u c t i n g  barriers,  and 

(2) where i n t e r i o r  impacts occur i n  s p i t e  o f  the  fact t h a t  no 

e x t e r i o r  a c t i v i t i e s  are impacted (these a c t i v i t i e s  may be far 

from o r  phys i ca l ly  s h i e l d e d  from t h e  highway). 

“Measured with open xindows i f  t h e  structure is no t  a i r  condi t ioned.  
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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 expensive 

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 closed 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 4-7 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 basic 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 131. 
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L 

BEA a l so  s t u d i e s  t h e  use of noise  i n s u l a t i o n  i n  combination w i t h  n o i s e  

barriers. I n  some l o c a t i o n s ,  c o s t  cons ide ra t ions  and/or phys i ca l  con- 

s t r a i n t s  make t h i s  a l t e r n a t i v e  t h e  most s u i t a b l e  form of  no i se  abatement. 

I f  no i se  i n s u l a t i o n  of noise  s e n s i t i v e  s t r u c t u r e s  is a p p r o p r i a t e ,  proceed 

t o  S t e p  (56) ;  if it i s  n o t ,  proceed t o  Step (59). 

STEP 56 BEA Submits  Various A l t e r n a t i v e s  and Locations t o  BSD, BSTD, & DAG 

f o r  Review 

BEA s u b m i t s  var ious noise  i n s u l a t i o n  a l t e r n a t i v e s  and l o c a t i o n s  t o  t h e  

Buresus  of Surface Design and S t r u c t u r a l  Design, and t o  t h e  Office o f  t h e  

Deputy Attorney General (GAG)  f o r  t h e i r  review. The Bureaus of Surface 

Design and S t ruc tura l  Design review the  proposed noise  insulat . ion w i t h  

regard t o  design m a t t e r s ,  and, i f  necessai-y, r e t a i n  and supe rv i se  an engi- 

nee r ing  consu l t an t  who designs an a i r  cond i t ion ing  system t o  meet the  

requirements of  tkie structure. The Office of the Deputy Attorney General 

reviews the  proposed no i se  i n s u l a t i o n  of s t r u c t u r e s  with regard t o  legal 

matters. 

STEF 57 BSD, BSTD, & DAC Respond w i t h  the i r  Recommendations 

The Bureaiis of Surface Design and S t r u c t u r a l  Design and the Of f i ce  of  t h e  

--- - 

Deputy Attorney General respond t o  BEA w i t h  t h e i r  recommendations. The 

Bureaus of Surface Design and S t r u c t u r a l  Design may make recommendations 

regasding design aspecLs of t h e  proposed no i se  i n s u l a t i o n .  They a l s o  may 

reTfiew and comient on the engineer ing c o n s u l t a n t ' s  a i r  cond i t ion ing  p l an  

f o r  t h e  s t r u c t u r e .  The Office o f  t h e  Deputy Attorney General may supply 

BEA wi th  opinions o r  adv i se  on t h e  l e g a l  consequences ( l i ab i l i t i e s ,  respon- 

s i b i l i t i e s ,  etc.1 of NJDOT modifying a p u b l i c l y  o r  p r i v a t e l y  owned s t r u c -  

t u r e  fo r  t h e  purpose o f  no i se  i n s u l a t i o n .  



STEP 58 Is Noise I n s u l a t i o n  Feas ib l e  f o r  All Impacted S t r u c t u r e s ?  

Ejoise i n s u l a t i o n  may not be feasible fo r  noise  impacted r e c e p t o r s  because 

o f  t e c h n i c a l ,  legal, and c o s t  cons ide ra t ions  among o the r s .  I n  regard t o  

c o s t ,  noise  i n s u l a t i o n  of s e v e r a l  ad jacen t  i n s t i t u t i o n a l  s t r u c t u r e s  may 

j u s t  b z  more expensive than noise  b a r r i e r  construct ion.  Noise i n s u l a t i o n  

is a l so  not feasible f o r  impacted p r i v a t e  r e s idences  s i n c e  n o i s e  i n s u l a t i o n  

i s  only p r e s e n t l y  approved (see FHPM 7-7-3) f o r  pub l i c  use o r  nonpro f i t  

i n s t i t u t i o n a l  structures. Thus f o r  a community w i t h  both impacted i n s t i t u -  

t i o n a l  s t r u c t u r e s  and p r i v a t e  r e s idences ,  a barrier is always i n d i c a t e d ;  

though c o s t s  or o t h e r  reasons may dictate tha t  t h e  i n s u l a t i o n  of i n s t i t u -  

t i o n a l  structures be used i n  conjunction wi th  t h i s  barrier. I f  n o i s e  insu- 

l a t i o n  is feasible f o r  a l l  impacted r ecep to r s ,  proceed t o  S t e p  (62); i f  i t  

i s  n o t ,  proceed t o  Step (59).  

STEP 59 Are Partial  o r  F u l l  Noise At t en t ion  Measures Feas ib l e?  

As d e f i n e d  for  th13  s t e p ,  f u l l  no i se  a t t e n u a t i o n  occurs  when by the imple- 

mentation of va r ious  measures a l l  of t h e  t raff ic  no i se  impacts i n  the com- 

munity can be elircinated.  I n  o t h e r  words, w i t h  t h e  no i se  abatement 

measures i n  place, f u t u r e  no i se  l e v e l s  i n  t h e  community should not  approach 

0.r exceed the design no i se  l e v e l s  i n  FHPM 7-7-3. 

Tn c m t r a e t :  pa r t i a l  noise  a t t e n u a t i o n  occurs when no i se  abatement measures 

do not prcvide a l l  impacted areas wi th  full no i se  a t t e n u a t i o n .  For ex- 

m p l e ,  noi-se abatement measures may provide only a po r t ion  of  t h e  impacted 

a r e a s  w i t h  f u l l  noise  a t t e n u a t i o n ,  reduce f u t u r e  no i se  l e v e l s  f o r  a l l  i m -  

p c t e a  a reas  b u t  not t o  levels below t h e  design no i se  l e v e l s ,  o r  provide 

only a po r t ion  of t h e  impacted areas w i t h  less than f u l l  no i se  a t t e n u a t i o n .  

, 

. 
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F u l l  o r  p a r t i a l  noise  a t t e n u a t i o n  measures are feasible when i t  is deter- 

mined t h a t  the noise  abatement measures w i l l  reduce the  t ra f f ic  no i se  

impact,  and t h a t  t he  b e n e f i t s  of  noise  abatement outweigh the c o s t  of  

abatement and t h e  o v e r a l l  adverse s o c i a l ,  economic, and environmental 

effects  . 

Every reasonable  e f f o r t  i s  made t o  provide a community wi th  f u l l  n o i s e  

a t t e n u a t i o n  but t h i s  i s  not always possible .  Par t ia l  no i se  abatement 

measures are recommended f o r  some l o c a t i o n s  because f u l l  no i se  a t t e n u a t i o n  

2.5 phys ica l ly  i n f e a s i b l e  or economically unreasonable,  o r  the adverse 

a o c i a l ,  economic, and environmental effects of  f u l l  no i se  a t t e n u a t i o n  out- 

weigh t h e  bene f i t s .  

P a r t i a l  o r  f u l l  noise  a t t e n u a t i o n  can be provided by any of t h e  measures 

ccnsidered i n  the  previous s teps  of t h i s  procedure,  i.e. earth berms, 

no i se  hxlls, and noise  i n s u l a t i o n ,  or by a combination of  t h e s e  and o t h e r  

measures. 

if’ p a r t i a l  o r  f u l l  no i se  a t t e n u a t i o n  measures t o  reduce o r  e l imina te  n o i s e  

impae‘ts i n  t h e  complaint area are feasible and reasonable ,  proceed t o  Step 

(62; ; if t hey  are n o t ,  proceed t o  S tep  (60). 

STEP 60 F i n a l i z e  the Prel iminary Results,  Prepare a Report ,  and Request 

FHWA Concurrence 

Prelir.!,inary r e s u l t s  of t h e  Type I1 study are f i n a l i z e d  and a r e p o r t  is pre- 

pared T h i s  r e p o r t  d i scusses  t h e  e x i s t i n g  ncrise l e v e l s  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 

Once FHWA concurren*ce 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. 

Inform Municipality of NJDOT's Intent to Drop Project 

STEP 62 BEA Prepares Aesthetic Recommendations 

If eart!i berms and/or noise walls are appropriate for noise abatement, BEA 

prepares aesthetic recommendations for these barriers according to the 

guide "Visua l  Quali.ty in Noise Barrier Design" (Reference 143) .  In this 

mznner BEk 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 wail or  berm design and plant materials, usually leads to better accep- 

tance by the public. 

STEP 63 

BEA coordinates their noise attenuation recommendations with the FHWA by 

sending to the local office information about the locations and designs of 

the proposed noise abatement measures and holding a follow-up meeting. 

This coordination informs the FHWA of BEA's abatement proposals for the 

emplaint area and provides an opportunity for the FHWA to comment on them. 

Coordination takes place at this step so that BEA can obtain the FHWA's 

infor$mal approval of the proposed abatement measures before presenting them 

t-c, i oca i  government (Step ( 6 7 ) )  and the public (Step (70)) .  

BEA CoordLnates Noise Attenuation Recommendations with FHWA 

kr, ';he. meeting, members of BEA's noise technical section explain the 

results of their Type I1 noise study for the highway and community under 

constaeration. In the process, BEA identifies the noise impacts for the 

c o m m l t y  and describes the measures which are proposed to mitigate them. 

Easic 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 

BFIA's noise abatement recommendations. By making the changes in location 

and design suggested b>r the FHWA in these comments, BEA, in effect, obtains 

LCP FHWA's infornal approval of the proposed noise abatement measures. 

_--- STEP 65 Prepare Graphics & Presentation for Public Information Meeting 

FEP. 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 

a y t i s t ' s  drawings. In addition to the graphics, educational materials such 

as pamphlets on highway traffic noise are also obtained if available for 

eirc*illtion at the meeting. BEA prepares the public meeting presentation 

so thht the noise abatement proposals are introduced to the public in a 

log ica l  and understandable manner. A presentation outline is also pre- 

pared 

.._- STEP 66 

By memorandum, BEA requests the Office of Community Involvement (OCI) to 

schecule i! meeting with local government officials (municipal engineer, 

Requnst G C I  t G  Schedule Meeting with Local Government Officials 

nlanrm9, administrator, etc.) of the municipality with jurisdiction over 

t he  complaint area. This meeting is held prior to the public information 

40 



. 

:neetin& t o  o b t a i n  advance input  from Local goverment .  OCI a r ranges  a con- 

v m i e n t  time and place fo r  t h e  meeting. 

--- STEP 67 BEA Provides Loc2i C-ovemment O f f i c i a l s  with Proposed Abatement 

-~ Measures f o r  t h e l r  -- Review and Recommendations 

It Io?eting 13 he ld  between members of BEA, OCI, and l o c a l  government o f f i -  

c i a l s  u s u a l l y  a t  a l o c a t i o n  within the  municipal i ty .  BEA's  no i se  t e c h n i c a l  

r*er:iion and a e s t h e t i c  s p e c i a l i s t  present  tc the  l o c a l  o f f i c i a l s  NJDOT's 

I-,C,:LW abatement ;ropcsals fcr t h e i r  community. Locations and designs of 

~--c>.;sm roeasur6.s arx pr:vid?d. D u r i n g  t h e  meeting BEA seeks  t o  answer 

c , i?s l i r ,ns  and clear up misunderstandings about t h e  proposed measures and t o  

STV (18 3L4 Fie t?ds t.c; Local Government O f f i c a l s  ._I-. .- L-32 --.---I_- 

i, ' w:-!?f'~,1 coriciderat ion of the i n p u t  f r o n  l o c a l  government o f f i c i a l s  i n  

re.p"ard zo ';he p ~ p ~ s e c '  noise abatement mea.sures, BEA responds t o  them i f  

,- by te t te r  s t a t ing  NJDOT's p o s i t i o n  with explanat ion.  Local 

~ ~ , ~ ~ . ~ ~ . ~ ~ ~ Y . ~ ~ , ~ ~ ~ .  i:-pt:t. may have C:OMF In the form of ques t ions  or recommendations 

. ..,.~,bx a r , V  i : ~ t . ~ > a . ~ l ~ r  a t  t h z  meeting (Step ( 6 7 ) )  and/or t r ansmi t t ed  t o  BEA by 

;- khe ~ i e e k i n g ~  Sound recommendations by l o c a l  government may 

iez2 ;-%A t o  change some 0:' t he  l c c a t i o n s  and des igns  o f  t h e  prcposed no i se  

^I L.;? i,m ~ ~ : Z S J : ' , P Y  before t h e  p u b l i c  informatio;i  meeting, 

EL:, ;t:,emyts Lo c i e a r  up m y  misunderstandings and addres s  l o c a l  government 

-. * f ,  Lt t 4atAL-no ct; t h i s  p o i n t  i n  o rde r  t h a t  t h e  pub l i c  information meeting 

%i.f;rl: ;rc;greJs ~ n i ; r e ,  smoothiy. 
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-- STEF 60 

By memo, BEX r e q u e s t s  the Office o f  Community Involvement t o  a r r a n g e  a 

Request  OCI t o  Arrange P u b l i c  Infopmation Meetinrr; 

p u b l i c  i n f o r m a t i c n  meet ing wi th  members of NJDOT,  t h e  l o c a l  government f o r  

the c o m ~ l a i n t  area, and the p u b l i c  in a t t endance .  By l e t te r ,  OCI i n v i t e s  

6rea r e s i d e n t s  tc the meeting. The meet ing i s  u s u a l l y  he ld  i n  a mun ic ipa l  

b v l l d i n g  o r  school. i n  the community a t  a convenient  time as a r r anged  by 

O C I .  

b -  Q.':EP 7 0  Ho1.C Pub1 I__ i c  .?formation MeetLnX 

L i ; ~ t , i f c  r n e ~ t l s g  is field wi th  members cf N J D O T ,  l o c a l  government,  and t.he 

I_-.-- 

p i ~ k l i c  i n  a t t endance .  I n  t h i s  a e e t i n g ,  BEk p r e s e n t s  t o  t h e  p u b l i c  t h e  

Ic;z'iions a ~ c  des-;;,ns o f  the proposed measures f o r  m i t i g a t i n g  t h e  n o i s e  

r t ~ * j 3 ~ -  t 4 ic the - r r omaunz'r y i n  accordatwe wi.tb %he o u t l i n e  p repa red  i n  S t e p  

\ 6 5 ,  T 9 i s  f'nrm; A ore3entation is followsc; by a s e s s i o n  f o r  i n d i v i d u a l  and 

FIY $ la lcp ,u~. ,  t !~ac  is & "ques t ion  and answer" per iod .  During t h i s  p e r i o d  

aiemhec> ol BbA ..'y --nteract Giith t h e  p u b l i c  as much as p o s s i b l e  on a 

-. ' - : i z t l ' :  ..c in?.. L d c t " i a C  * designs,  and appearance  of t h e  proposed noise 

8'zatmen: i r e s .  Fduaa.!;ional pempnlets  d i s c u s s i n g  highway t r a f f i c  n o i s e  

e avs!.l.&ble t.i s2.i L t t enaees .  The m y o r  or  a d m i n i s t r a t o r ,  mun ic ipa l  

ci t o r ~ n  ::ounetI mmberbsf  e tc .  are u s u a l l y  p r e s e n t  r e p r e s e n t i n g  

, )  j_ ! c c d  pueunmcn t .  Membem of BEA and the Office of Community 

.! , ;~ -+ i .~ rwer i5  arc p?ec-sr:t r e p r e s e n t i n g  NJDOT arid a l s o  on occas ion  members o f  

t h z  i3cir.eau of O u a L t y  7 m t r o l  i f  r e q u e s t e d  by BEA t o  demons t r a t e  n o i s e  

i T~?;CJ 8. i.lenhzr*:: of' B E k ' s  noise t e c h n i c a l  s e c t i o n  a t t e n d  as well as BEA's 
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As p a r t  of t h e  p re sen ta t ion ,  the publ ic  is informed t h a t  they,  through 

t h e i r  l o c a l  government, have t h e  opt ion t o  accept  o r  reject  the  proposed 

measures, o f f e r  suggest ions for  improvement of t he  proposed measures, or 

recommend a l t e r n a t i v e  measures. The pub l i c  information meeting not  only 

provides an opportuni ty  for t he  Department t o  present  its proposed noise  

abatement measures t o  the pub l i c ,  bu t  a l s o  f o r  t h e  pub l i c  t o  express  its 

views on N J D O T ' s  proposals.  The p u b l i c  information meeting is  held t o  

a s s u r e  p u b l i c  p a r t i c i p a t i o n  i n  t h e  noise  abatement p r o j e c t  development pro- 

oi3ss which a i d s  i n  a s s u r i n g  t h a t  dec i s ions  are made i n  the best o v e r a l l  

p u b l i c  i n t e r e s t .  

STEP 7 1  
-._I- 

-- SEA Receives P u b l i c  Meeting Comments from Residents  through 

t h e i r  Local Government Officials - 
After t h e  pub1l.c: information meeting, BEA r e c e i v e s  by l e t t e r  p u b l i c  meeting 

ioment.s frcm area r e s i d e n t s  by way of t h e i r  l o c a l  government i n  regard t o  

NJDGTs s proposed no i se  abatement neasures.  These comments may reflect  

p u h l i c  d i s s a t i s f a c t i o n  w i t h  some aspect of N J D O T ' s  abatement proposals  o r  

i r d i c a t e  t h a t  some unanswered quest ions still  e x i s t .  The p u b l i c  and the 

I ma: poverlament niay recomend tha t  t h e  s ta te  cons ide r  an a l t e r n a t i v e  

measure " o r  a partic:\ lar l o c a t i o n  cr an a d d i t i o n a l  measure i n  a new loca- 

-;iori. ir: some i n s t a n c e s ,  nembers of t h e  community may desire some modifi- 

cation of the proposed measures f o r  aesthetic r easons  ( a  change i n  c o l o r ,  

CYexture, materials, e tc . ) .  On t h e  o t h e r  hand, t h e  p u b l i c  meeting comments 

:uay j .ndicate prleliminary approval  of t h e  Department's no i se  abatement pro- 

r*osai., * 
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STEP 72 BEA Evaluates  Publ ic  Meeting Coments  and Responds t o  

Municipal i ty  

BEA responds t o  t h e  publ ic  meeting comments by a l e t te r  t o  the  muni- 

c i p a l i t y .  I f  the pub l i c  raises quest ions i n  their  comments, BEA answers 

them w i t h  explanat ion.  I f  the comments reflect  prel iminary approval  of the 

Department's abatement proposals ,  BEA r e q u e s t s  o f f i c i a l  approval from the 

mun ic ipa l i t y  i n  t h e  form o f  a town r e s o l u t i o n .  

I f  the p u b l i c  and lccal government suggest a l t e r n a t i v e  o r  a d d i t i o n a l  n o i s e  

abatement measures, BEA ev&.luates their  recommendations. I f  these sug- 

gested measures are found t o  be reasonable  and feasible,  BEA modif ies  

?I:JDOT's proposed mise abatement measures i n  keeping w i t h  t h e  p u b l i c ' s  

recommendations and n o t i f i e s  the municipaLity of' t h i s  fact. I f  BEA deter- 

nines thaL the measures silggested by the  pub l i c  are either p h y s i c a l l y  

i n t eas i  b l e  o r  economicaily unreasonable,  BEA exp la ins  t o  t h e  mun ic ipa l i t y  

t h e  reasons f'or t h i s  determinat ion and n o t i f i e s  Lhe mun ic ipa l i t y  t h a t  the 

m i s e  abatemerit measures proposed by NJDOT a t  the  pub l i c  information 

r i e e t i ~ ~ ~  remair, unchanged. I n  e i t h e r  case, BEA r e q u e s t s  t h e  o f f i c i a l  ap- 

:;rovz;L or disapprcvai  of NJDDT' s proposed no i se  abatement measures i n  the  

I f > r < n v a  .. . of a town r e s o l u t i o n .  

t.,-j->, 
J A L r  7 3  EEA heceives  Town Resolut ion from Munic ipa l i t y  

PEA 1-eceives a town r e s o l u t i o n  from the community v i a  l o c a l  government 

ifa7Ich o f f i c i a l l y  spproves o r  disapproves o f  t h e  implementation o f  some o r  

a l l  of t h e  rneasures which NJDOT h a s  proposed f o r  m i t i g a t i n g  t h e  no i se  i n  

t h e  cc,r$plalnt area. Town r e s o l u t i o n s  sometimes take t h e  form of a con- 

d i t i o n a l  approval;  t h a t  is, approval  is con t ingen t  upon NJDOT meeting cer- 

.cIIII -I_ 

t a i n  s t i p u l a t i o n s  i n  t h e  r e s o l u t i o n .  For this reason,  and because the 
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views of the impacted residents are the major consideration in deciding 

wnether 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 I11 Level of Action (environmental assessment), 

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

-- 

STEF 75* Complete Environmental Assessment & Circulate to Municipality 

If 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- 

Lity which is given the opportunity to request a public meeting or hearing 

regarding this assessment. 

-- 

STEP 76" CompleteBNSI & Send with EA to FHWA for Concurrence 

T f  the environmental assessment finds that implementation of the noise 

;batenlent; measures w i l l  result in no significant social, economic, or 

en\ ironmental impacts and no significant public comments in this regard are 

received, Form "Finding of' No Significant Impact" (FONSI) is completed. 

T h i s  form and a Cover letter are attached to the environmental assessment 

.iom,?ient which is sent t o  the FHWA for concurrence. 

--- 

I? thd environmental assessment finds that significant, unmitigatible, 

s~ci21, economic, o r  environmental impacts are likely to result from imple- 

"Steps (75) and (76)  on the accompanying flow chart are enclosed by dotted 
lines to indicate that this path is almost never taken. 
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menta t ion  of the  n o i s e  abatement  measures,  t h e n  t h e  abatement  p r o j e c t  w i l l  

e i ther  be d i s c o n t i n u e d  a t  t h i s  p o i n t  o r  r eas s igned  by BEA as a Class I pro- 

j ec t  r e q u i r i n g  an EIS. If t h e  p r o j e c t  is d i s c o n t i n u e d ,  t h e  m u n i c i p a l i t y  

w i l l  be n o t i f i e d  o f  t h e  Department 's  r easons  f o r  t h i s  d e c i s i o n .  

STEP 77 Is Project S t i l l  F e a s i b l e ?  

Implementa t ion  of N J D O T ' s  proposed n o i s e  abatement  measures  is feasible i f  

these measures  are approved i n  the  town r e s o l u t i o n  and i f  t h e  o v e r a l l  n o i s e  

ebatement  b e n e f i t s  st:-11 outweigh t h e  c o s t  and t h e  a d v e r s e  s o c i a l ,  econo- 

m i c ,  and envi ronmenta l  e f fec ts  o f  the n o i s e  abatement  measures .  I f  imple- 

menta t ion  is  f e a s i b l e ,  proceed t o  S t e p  (80);  i f  n o t ,  proceed t o  S t e p  (78). 

-_-- STEP 78 Complete F i n a l  Report  & Send t o  M u n i c i p a l i t y ,  FHWA, h o t h e r  

I n t e r e s t e d  Parties 

A f i n a l  r e p o r t  i s  prepared  which p r e s e n t s  t h e  r e s u l t s  of t h e  Type I1 n o i s e  

s tudy  fo r  the comuiclnity. The r e p o r t  cove r s  e x i s t i n g  n o i s e  l e v e l s ,  t h e  

pr ior ! ty  r a t i n g  Index ,  p r e d i c t i o n  of f u t u r e  n o i s e  l e v e l s ,  a n a l y s i s  of n o i s e  

impacts, a n a l y s i s  of a l t e r n a t i v e  n o i s e  abatement  measures ,  and BEA's pro- 

posed abatement measures.  A l s o  d i s c u s s e d  are BEA's r e a s o n s  f o r  d i scon-  

L i n u x i g  t h e  p r o j e c t .  Accordingly,  p u b l i c  meet ing  comments and local 

gsvernnent 3 f l n a l  recommendation -- i.e., t h e  town r e s o l u t i o n  -- are 

Inc luded .  P. copy o f  the r e p o r t  i s  s e n t  t o  t h e  m u n i c i p a l i t y  and t o  t h e  

FHWA. 

__-. STEP 7 9  - Inform Local  M u n i c i p a l i t y  of Depar tment ' s  I n t e n t  t o  Drop P r o j e c t  

Tfie m u n i c i p a l i t y  i s  informed of N J D O T ' s  i n t e n t  t o  d rop  t h e  p r o j e c t  v i a  a 

cclrer l e t t e r  a t t a c h e d  tc t h e  f i n a l  r e p o r t  desc r ibed  i n  S t e p  (78). T h i s  

l e t t e r  u s u a l l y  recommends t h a t  t o  avo id  a d d i t i o n a l  n o i s e  impac t s  i n  t h e  

f u t u r e  t h e  m u n i c i p a l i t y  shou ld  c o n t r o l  l and  u s e  as an  a l t e r n a t i v e  t o  n o i s e  
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barriers. The noise  contour maps included i n  t h e  r epor t  can be u t i l i z e d  

f o r  t h i s  purpose. 

STEP 80 Prepare F i n a l  Report 

A f i n a l  r e p o r t  is prepared which describes the  f ind ings  of t h e  Type I1 

no i se  abatement s t u d y .  Thus, it covers e x i s t i n g  and f u t u r e  no i se  l e v e l s ,  

expected n o i s e  impacts, and t h e  a n a l y s i s  of  a l t e r n a t i v e  no i se  abatement 

measures. The r epor t  recommends the  design and cons t ruc t ion  of t h e  pro- 

posed no i se  abatement. measures as approved by t h e  pub l i c  i n  t h e i r  town 

r e s o l u t i o n .  Any r e l evan t  pub l i c  meeting comments o r  l o c a l  government 

suggest ions which have resulted i n  a change i n  the l o c a t i o n  o r  design of  

barriers o r  o the r  measures as o r i g i n a l l y  proposed are a l s o  included. 

F i n a l l y ,  t h e  r e p o r t  documents t he  p r i o r i t y  r a t i n g  of  t h e  no i se  abatement 

p r o j e c t .  

STEP 81 Request FHWA Concurrence i n  F i n a l  Noise Report 

The f i n a l  r e p o r t  is s e n t  t o  t h e  FHWA w i t h  a cover l e t t e r  r eques t ing  con- 

currence.  

STEP e2 

The FHWA i n d i c a t e s  concurrence i n  t h e  f i n a l  r e p o r t  and t h e  environmental 

assessrnent/FONSI(if r equ i r ed )  with t h e  a p p r o p r i a t e  s i g n a t u r e s .  

FMWA Concurs i n  F i n a l  Noise Report and EA/FONSI i f  Required. 

STEP a3 Inform Municipal i ty  of  Department's I n t e n t  t o  Provide Noise 

Attenuation 

The mun i s lpa l i t y  is informed by l e t t e r  t h a t  FHWA concurrence i n  t h e  pro- 

posed noise  a t t e n u a t i o n  measures has been received and t h a t  t h e  p r o j e c t  

w i l l  be t r a n s f e r r e d  t o  the  Divis ion of  Design f o r  implementation. The 

l e t t e r  is  accompanied by t h e  f i n a l  r e p o r t .  
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STEP 84 Pro jec t  i s  Transferred t o  Division of Design f o r  Commencement 

of Design 

The noise abatement project  i s  t ransferred t o  the Division of Design f o r  

implementation. T h i s  is accomplished by sending the Director  of Design a 

memorandum and the f i n a l  report  accompanied by whatever addi t iona l  infor-  

mation BEA has pertaining t o  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 151). 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 

seyarately from requests along non-Interstate freeways. A Fortran computer 

o r ~ o g a a  was written for the user's convenience in applying the PRI, and is 

included in this report (page 7 4 ) .  
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PRIORITY R A T I N G  I N D E X  

A. General 

T h i s  p r i o r i t y  index is a r e l a t i v e l y  simple equat ion used t o  

determine a community's t o t a l  no i se  impact. The index is  based on 

three measures o f  noise  impact. These measures are t h e  populatior,  

(weighted w i t h  a f a c t o r  f o r  land use s e n s i t i v i t y ) ,  t he  magnitude o f  

no i se  impact ( t h e  degree of  annoyance and energy c o n t e n t ) ,  and the 

d u r a t i o n  of  noise  impact ( t h e  number of yea r s  people have been 

exposed t o  high t r a f f i c  noise l e v e l s ) .  

The information from each community land use which is used to  

determine t h e  p r i o r i t y  r a t i n g  c o n s i s t s  of eight pieces of data. A 

d e s c r i p t i o n  of each piece of data and the  v a r i a b l e  ass igned i n  the 

f o r t r a n  computer program follows. 

1. Population ( P I  - t h e  t o t a l  number of  people exposed to  no i se  

l e v e l s  above Design Noise Levels  f o r  the r e s p e c t i v e  land use (see 

data piece number 6 ,  page 57). 

2. S e n s i t i v e  Area Usage ( U )  - t h e  decimal f r a c t i o n  r ep resen t ing  

t h e  average po r t ion  of  a 24 hour day du r ing  which a person o r  

persons would occupy the  no i se  s e n s i t i v e  area. For example, i f  

t h e  area is occupied f o r  12 hours ,  U = 0.50. 

3. Weighted Land Use ( W )  - empirical weighting of no i se  sen- 

s i t i v i t y  based on land usage (see Table A ,  nex t  page). 
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TABLE. A 

Empir ical  Weighting of Noise S e n s i t i v e  Land Use 

Weight i n &  

1 

2 

3 

4 

6 

Land Use 

Category C 

s p o r t s  complex, playground, p i c n i c  area 

re s idences ,  apartments,  mo te l s ,  h o t e l s  

schools ,  churches,  l ibraries,  h o s p i t a l s  

Category A 

4 .  Equivalent Sound Level (LEQ) - t he  highest hour ly  Leq meas- 

u red  during the  time period when a s e n s i t i v e  land area is nor- 

mally i n  use. 

5 .  Noise P o l l u t i o n  Level (LNP) - t h e  highest  hourly LNP measured 

du r ing  t h e  time period when a s e n s i t i v e  land area is normally i n  

use. 

6. Design Noise Level (DNL) - t h e  Leq no i se  l e v e l s  t h a t  d e f i n e  

no i se  impact i n  FHPM 7.7.3 

Category A - 57dBA ( E x t e r i o r )  
Category B - 67dBA ( E x t e r i o r )  
Category C - 72dBA ( E x t e r i o r )  
Category E - 52dBA ( I n t e r i o r )  

Xhen i n t e r i o r  s e n s i t i v e  land uses  (Category E) are being p r i o r i -  

t i z e d  using an e x t e r i o r  no i se  measurement, the  no i se  r educ t ion  

due t o  the  e x t e r i o r  of a bu i ld ing  must be accounted for based on 

Table B,  next  page. 
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TABLE B 

Building Attenuation by Structure Type 

Building 
Type 

All 

Light Frame 

Light Frame 

Masonry 

Masonry 

Window Noise Reduction 
Condition Due To Structure 

Open 10 dB 

Ordinary Sash (closed) 20 

Storm Windows 

Single Glazed 

Double Glazed 

25 

25 

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. 

€3. - 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. 

58 



In other words: 

1. 

n 
Project Rating = 10 x log t G ( C 1  x C2 x C 3 I i 3  

E 

where : 

n = number of sensitive land use types within a 
community. 

C 1  = population exposed to noise impact 

C2 : magnitude of noise impact 

C3 = duration cf noise impact 

Population Factor 

Factor C 1  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: 

c1 = F x U x W  

where : 

P - is t h e  t .otal 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 i C , >  will double if any of the three variables 

double. 
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The basic LNP equat ion was modified t o  show these i n c r e a s e s  

i n  annoyance d i r e c t l y  when referenced t o  a s t eady  s t a t e  DNL. The 

func t ion  is: 

[LNP - DNL]/10 
Annoyance = 2 

where : 

LNP - is the measured highest  hourly n o i s e  p o l l u t i o n  
l e v e l  wh i l e  a s e n s i t i v e  area is i n  use.  

DNL - is the  appropr i a t e  Design Noise Level f o r  a sen- 
s i t i v e  area as  defined by FHPM 7.7.3. 

Th i s  func t ion  is set so t h a t  an inc rease  of  one i n  the  expo- 

nent  (corresponding t o  a 10dB i n c r e a s e  o r  doubling of  loudness)  

w i l l  r e s u l t  i n  a doubling of annoyance. T h i s  basic func t ion  

remains unchanged and is mul t ip l i ed  by the  f r a c t i o n  o f  the t o t a l  

population who are loca ted  i n  land uses developed af ter  t h e  road- 

way was ccns t ruc t ed  t o  account f o r  annoyance t o  them. 

The func t ion  is then: 

LNP - DNL]/10 
Annoyance = A x 2 

where : 

A - is t h e  percentage of t h e  t o t a l  populat ion t h a t  moved 
i n  af ter  t h e  roadway was opened expressed as a deci- 
mal f r a c t i o n  ( A  = 1 - B). 

The func t ion  has  an a d d i t i o n a l  10dB added to t h e  exponent t o  

account f o r  a doubling of annoyance t o  people p re sen t  before  the 

roadway was opened. The func t ion  then becomes: 
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[ (LNP-DNL )+1 o] / 10 
Annoyance = B x 2 

where : 

B - is t h e  percentage of t he  t o t a l  populat ion p resen t  
before  the  roadway was opened expressed as a decimal 
f r a c t i o n .  

The t o t a l  annoyance term is then the sum of  these two 

func t ions .  

The t o t a l  noise  magnitude f a c t o r  is the product of  t h e  energy 

con ten t  and annoyance terms as fol lows:  

3. Duration O f  Inpac t  Fac to r  

The measure for  t h e  du ra t ion  of  no i se  impact is  Fac to r  C3. 

It is based on t h e  number of years tha t  t h e  populat ion has been 

exposed t o  h igh  t ra f f ic  no i se  l e v e l s .  

Where people were presen t  before  the  roadway was constructed 

t h e  measure f o r  du ra t ion  is  a s  follows: 

D w a t i o n  = B x RO 

where : 

B - is t he  percentage of t o t a l  popu la t ion  p resen t  before  
t h e  roadway was opened expressed as a decimal f r a c t i o n .  

RO- is t h e  number o f  y e a r s  t h e  roadway has been open. 
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Where people moved i n  after the  roadway was open the d u r a t i o n  

measure is as follows: 

Duration = A x (R0/2) 

where: 

A - is the  percentage of  t o t a l  populat ion t h a t  moved i n  
a f te r  t h e  roadway was opened expressed as a decimal 
f r a c t i o n .  

R0/2- t h e  mean number of yea r s  that r e s i d e n t s  who moved i n  
af ter  t h e  roadway was opened have been p resen t .  

The total  du ra t ion  of impact term is the  sum of these two 

q u a n t i t i e s  as follows: 

fB x RO]+[A x (R0/2)] 
c3 = 

2 

The sum is divided by 2 t o  reduce t h e  magnitude of the  f i n a l  

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 Subscripted variables and data contained in each. 

None 

I1 Important bookkeeping and computational variables. 

None 

111 Requirements and format of input to program. 

None 

IV Form and format of output 

The output format is shown on the data code sheet on page 
70. The output is shown on page 71. 

V Called or calling programs 

This program executes PRIORTIZ (TEXT.). 

VI 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. 

711 Printout of program 

The program is listed on page 67. 
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PRIORTIZ EXEC 

67 



PROGRAM DOCUMENTATION 

Program Name: PRIORTIZ  FORTRAN 

Purpose of Program: To compute a p r i o r i t y  index based on raw f i e l d  data 
c o l l e c t e d  by environmental engineers  i n  the Bureau of 
Q u a l i t y  Control.  

Document a t  i o n  : 

I Variable and d a t a  contained i n  each. 

PN(30) - 
P -  

u -  

w -  

LEQ - 
LNP - 
DNL - 

€ 3 -  

RO - 
I f  more 

con ta ins  t h e  30 character alphanumeric i d e n t i f i c a t i o n  
f o r  each p ro jec t .  

con ta ins  the  number of impacted people as i n p u t  data. 

con ta ins  the  percentage of time an area is i n  u s e  
wi th  respect t o  24 hours as inpu t  data. Expressed as 
a decimal f r a c t i o n .  

con ta ins  the  degree o f  no i se  s e n s i t i v i t y  of an area 
as i n p u t  data .  

con ta ins  t h e  peak hourly Leq measured du r ing  the time 
a s e n s i t i v e  area is i n  use  as inpu t  data. 

con ta ins  the  h ighes t  hourly LNP measured du r ing  t h e  
time a s e n s i t i v e  area is i n  use as i n p u t  data. 

con ta ins  t h e  design no i se  l e v e l  f o r  va r ious  s e n s i t i v e  
areas s p e c i f i e d  i n  FHPM 7.7.3 as i n p u t  d a t a .  

con ta ins  the percentage of  populat ion p resen t  before  
t h e  roadway was opened as inpu t  data. Expressed as a 
decimal f r a c t i o n .  

con ta ins  t h e  number of y e a r s  t h e  roadway has been 
opened as i n p u t  data. 

than 30 characters are i n p u t  i n t o  the "PN" a r r a y  t o  

i d e n t i f y  a p r o j e c t ,  t h e  program w i l l  t r u n c a t e  t h e  i d e n t i f i c a t i o n  a t  

t h e  t h i r t y - f i r s t  character. 

XI .  Important Bookkeeping and Computational Var i ab le s  
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I - 
M - 
K - 
J - 

AA , AB - 
DRA,DRB - 
Cl,C2,C3 - 
TOT - 
TOTAL - 

RATING - 

sets counter for project loop. 

counter for project loop. 

sets counter of data set loop. 

counter of data set loop. 

variables used in calculation of C2 

variables used in calculation of C3 

variables used to calculate total noise impact. 

contains rating number of each sensitive area. 

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

contains the final rating number for a community. 

I11 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 

71 

The number of projects to be run is input starting in column 

one. This determines the number of times the program will loop. 

The number of projecta 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 Gf data se ts  for each community is also input starting in 

column one. This determines the number of times the nested loop 

for sensitive area3 in each community will cycle. The number of 

data sets input for a project must equal this number. 
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P r i. o rt, i P 
EXECIJTION HEGINS. + + 

***** PRIORITY HATING PROGRAM ***** 
HOW MANY F'RO,.lECTS ARE: YOIJ GOING TO XSO? 
'? 
3 

ENTER THE PRO,JEC'T NAME C X:iO NOT EXCEED 30 CHARACTERS) 
r't, , 29 .t, rerlt,m 

~nhJ  MANY SETS (IF' DATA TrI? YO1.1 WANT TC) ENTER F O R  THIS F'RQ.JECT? 
-z 
:! 

ENTER I : iATA I N  THE FOi .. I...OWINCi ORDER: 
FGP !.I iJ I...ER L..NP DNL.. B YHS 

'3 3. 3 .!> 9 30 h 7 3. 8 
7 

l . i i ! d  MAN': 8 E : ' l t ;  C1F X:tATn nO YOI.1 WANT TC) EN1E:R FOR T H I S  PROJECT'? 
I ; ,  

t. 

RATING ****** 

Hi 
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The e i g h t  p i eces  of raw data f o r  each data set must be inpu t t ed  

i n  t h e  proper order ,  however the format i s  free. The fol lowing 

o r d e r  must be maintained: Population, S e n s i t i v e  Area Usage, 

Weighted Land Use, Equivalent Sound Level,  Noise P o l l u t i o n  Level,  

Design Noise Level,  Population Present  Before Roadway, and Years 

t h e  Roadway has been Open. Each piece of raw data should be 

sepa ra t ed  by a blank space on input .  A t y p i c a l  data code s h e e t  i s  

shown on page 73. 

IV Form and Format o f  Output 

The data code sheet on page 70 shows t h e  ou tpu t  format. The 

o u t p u t  is ordered by PRIORTIZ EXEC. An example of  the ordered out- 

pu t  i s  shown on page 71. 

The output  w i l l  c o n s i s t  of t he  p r o j e c t  i d e n t i f i c a t i o n  contained 

i n  t h e  PN a r r a y  and the p r i o r i t y  r a t i n g  number contained i n  t h e  

var iable  RATING.  

v 

VI 

V I Z  

Called o r  c a l l i n g  programs 

None 

Addit ional  no te s  and comments 

None 

P r i n t o u t  o f  program 

The program is  l i s t e d  on page 74. 
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PRIORTIZ FORTRAN 
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NOISE CONTOUR LINES 

c 

Contour lines of 65, 70, and 75 dBA L10 noise levels were developed for 

no5.se sensitive areas adjacent to New Jersey's interstate highways. These 

noise contour lines 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 ! including traffic volumes ) , the adjacent terrain, and the surrounding 
community. The noise prediction computer program was calibrated using 

actual field noise measurements. 

Aerial photogrkphs with noise contour lines are used as an aid in noise 

complaint 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 conplainant's community. The methodology for developing noise contour 

lines Tor noise sensitive areas near highways was presented in the interim 

report Deference 51. 

Following is a list of the sections of interstate highways alor4 which 

;wise cofitour lines were developed for this study. Traffic volumes for the 

year in parentheses were used. 

?. a 3 mile section of 1-95 from the 1-90 Interchange to the George 
Washington Bridge - (1978)* 

2. a 5 mile section of 1-80 from Exists 53 to 58 - (1977) 

91976 traffic projected to 1978 using a growth rate of 2.25 k a year. 
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3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

a 10 mile s e c t i o n  of 1-80 from E x i t s  58 t o  68 - (1977) 

a 6 mile s e c t i o n  of 1-80 from Exi t s  47B t o  53 - (1977) 

an 11 mile s e c t i o n  of 1-80 from E x i t s  27 t o  38 - (1977) 

a 16 mile s e c t i o n  of 1-287 from E x i t s  10 t o  26 - (1977) 

a 5 mile s e c t i o n  of 1-287 from E x i t s  35 t o  42 - (1977) 

a 10 m i l e  s e c t i o n  o f  1-78 from E x i t s  26 t o  36 - (1979) 

a 13 mile s e c t i o n  of 1-295 from E x i t s  27 t o  40 - (1979) 

a 7 mile s e c t i o n  of 1-295 from E x i t s  20 t o  27 - (1979). 
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