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SUMMARY OF FINDINGS
GARWOOD STATION MIXED-USE TRANSIT-ORIENTED REDEVELOPMENT

The development that is the subject of this evaluation involves the proposal by 490 South
Avenue. LLC for the construction and occupancy of a transit oriented mixed-use redevelopment
located at the intersection of South Avenue and Center Street and ad jacent to the railroad station
in the central portion of the Borough of Garwood.

The cunent der,'elopment plans contemplate the construction ol- 16,452 square f'eet of non-
residential (retail) space and a total of 315 multi-faniily rental housing units including 32
''affordable" housing units. The 283 "market" housing units arc comprised of 14 studio
apartments. 192 one-bedroom units and 77 two- bedroom units with rnonthll'rents ranging fron-r
$1,585 to$2.724, and averaging $2,201 per month. The 13 "aftbrdable" housing units will be
offered in the required mixture of one-, two-, and three-bedroom units and will have monthly
rents calculated to be affordable to families with "very low", "low" and" moderate" incomes in
accordance with the current affordable housing regulations, r.l,ith an average monthly rent of
S893. The non-residential (retail) space will be leased to multiple tenants with net annual rents
ranging from $25 to $30 per square foot.

'fhe completed mixed-use redevelopment. witli 40 employees and 548 anticipated residents,
would have allocated municipal service costs of $366,430 had it been completed and occupied
dr'rring 2015. Based upon the mixture and type of housing units within the residential component
of the mixed-use plan, and using Transit Oriented Development and Aflbrdable Housing
multipliers. the 283 "market" units would be estimated to generate (r public school children while
the 32 "affordable" housing units would generate 22 public school children, for a total of 28
public school children generated fbr the Garwood School Dislrict. 1'he potential increase of 28
students would yield a total enrollment of 540 students. which is less than the 2006-07
enrollment of 580 students.

The proposed development is u,ithin an area in need of redevelopment and the redeveloper is
requesting long term (30-year) tax exemption pursuant to N.J.S.A . 40A:2Ct-l et seq. . ("Lo1g
Term Tax Exemption Law"). Under the terms of a proposed Financial Agreement, the mixed-
use redevelopment would pay an Annual Service Charge equal to ten percent o1'the project's
Annual Gross Revenues. The total annual payments that the Borough would receive, which
include Annual Service Charges and Land Tax payments, arnount to $77g.506.

The annual revenues generated for the Borough of Garwood with lhe proposed tax exemption
($778'506) are 9.7 times the property tax revenues that the Borough currently receives from the
properties to be redeveloped, are 1.23 times the annual property tax revenues of $632,960 thar
the Borough would receive with ordinary taxes and are 2.12 timcs the allocated municipal
service costs of $366.430, resulting in an annual revenue surplus of $412,076 for rnulicipal
operatiorrs.

With Ordinary Applicable Taxes, the Borough of Garwood would retain 34.6 percent of the total
revenues generated by the proposed redevelopment. The utilization of the provisions for tax-
exemption would provide the Borough with 88.4 percent of the total annual revenues senerateci.
and yield annual payments to the Borough totaling $779,506.



INTRODUCTION

The ensr"ring evaluation has been undertaken at the reqllest of 490 Soutl"r Avenue. LLC in

order to provide an examit.tation of the anticipated intpact o1' a transit-oriented mixed-use

redevclopment upon the cconornic base and the fiscal inliastructurc that exists in the Borough o1'

Garu'ood in Union County. New'.lersey. l'lie initial scction of this cvaluation presents a historical

profile of the Borough's residential and non-residentialgrowth trends and clocuments the manner ilt

which the Borough generates and distributes municipal revenues ancl school district revenues. The

findings of the fiscal profile are reviewed liom a historical. as well as a prescnt, perspective.

The second phase of the research undertaken involves a statistical analysis of the anticipatecl

flscal and econornic efl-ects tl-rat rvor,rld be expected to result liom thc construction and occllpancy

o1'a tnixed-use. transit oriented mixed-use redeveloprnent located at thc corner of South Avenue anc'l

Cetrter Street adjacent to the railroad station in thc central portion o1'1he Borough of Garwood. J'he

data and evaluations contained on the lbllowing pages describe thc nature and magnitude o1'tl.re

redevelopment plan. considers the available infiastructure of the comnrunity. ancj calculates the need

lbr services resulting fiorn the redevclopment.

'l-he research and anall'sis undertaken herein is intcnded to provide infbrrnation n,hereby'

chatlges in services and lacilities necessitated by the proposed developr.nent can be accomplished

snloothly. with fbresight. and without interruption of existing operalions. Of particular conccrn ip

the lbllowing evaluation is detailed inforr.nation pertainir.rg to:

a) the economic and demographic composition of thc BoroLrgh of
Garu'ood. incltrding historic and current levels of housing.
population. entplol,ntent. and school enrollntents;

thc residential and non-residential ratable bascs o1'carn'ood. the
changes occurring in each during rccent years, and thc el1-ectivc tax
rate ol'the Borough:

the nature. scope, a'd magnitude of the proposed devclopment; and

the flscal irnpact o1'the developrnent upon municipal. school district.
and county operations. to includc changes in tax re'enues and
budgetary appropriatiolls. as rvell as the impact upon thc existing tax
structLlre.

b)

c)

d)



ECONOMIC BASE AND FISCAL PROFILE

An exarnination of the current and historic characteristics of'the Borough of Garw,ood and

the manner by which the Borougli derives its revenucs and manages its appropriations is a prr'cursor

to a llscal itttpact analysis of the proposed mixed-use redevelopment. This initial examination rvill

tirrnish a r,rseful insight into the nature of local f-rscaloperations and pror,'idc a benchmark b.v'- which

changes ma1' be measured and anticipated.

General Characteristics

The Borough of Garwood is a well-cstablished and substantially developcd communitv

located in the central portion of Union County. Thc Borough. as illustratccl on F igure I . is borurdecl

b1'Scotch Plains Towrship and Westflelc'l Town in Union Countr. Garwood Borough. itsell.

includes a land area of 0.66 square miles. or approximately 0.64 percent o1'Union Coupty's total lapd

area of 102.85 square rniles.

Population

Garu'ood contained a total population of 5.260 persons at thc time o1'the 1970 C'ensus.

Dr-rring the 1970's. Ganvood's popurlation decreascd b1,508 pcrsons (9.7 pcrcent) anci resultcd i' ir

population of 4,752 persons at the timc of the 1980 Census. Anolher population decrease n'as

recorded durirlg the 1980's. r,vith a loss o1'525 persons (11.0 percent) tg yicld a total population o1'

4.227 persons as of the 1990 Census.

Bet$,'ectr 1990 and 2000. the population of Garwood decreasccl. r,vith a total popr-rlation o1'

l.l56personsreportedin2000,indicatingandecreaseofTl personseqr.raltoarelatiyedecrease6l-

1.7 percent. In 2000. the population of Garwood representetl0.80 perccnt of Upion Countl,'s total

population of 552.541 persons at that tirnc. Between the 2000 ancl 2010 Ccnsus of population.

(iarwood experienced apopulation increase of 70 persons, as indicatccl by thc []orough's reported

popr-rlation of 4.226 persons at the tin.re of the 2010 Cer-rsus of Popr-rlation. According to t6c rnost

reccnt infbrmation available liorn the Bureau of the Census. the l3orough's population base

itlcreased by 6'1 percent (257 persons) between the 2010 and the Census Bureau's mid-year 2014
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population estimates, when Garwc'od's total population was reporlcd to have increased to 4.483

persons. These population trends are sulnmarized below:

Population Trends
Borough of Ganvood

Between 1970 and 2000. the Borougl-r of Ganvood accouu-rtecl fbr a decrcasing share o1'the

Cout.ttv's total population and. at the time o1-the 2000 Census, the Bolough rcpresented 0.80 pcrce nt

of the total population of Union Cou.nty. 
.fhe 

Boror.rgh's share of the ('ounty's population continued

to decrease, and accounted fbr 0.79 percent o1'the Courrty's 2010 population. as tabulated belorv.
'l'he l990,2000and20l0CensuspopulationbaseoftheBoror-rghol'Garwoodisprofilcdin'l'able

1. r.rhile the age characteristics of tlire Borough's residents are firrthel dctailed in-l'able 2.

Population Trcnds
Garwood llorough as a Share of Union County

Population

Cliange

Percent Change

Garuood

l,rnion Co.

BoroughlCo.-o/o 0.97 0.94

1970

5.260

1970

5.260

I 980

4.7 52

-508

-9.7

I 980

+-/)L

I 990

4.227

<-)<

-11.0

I 990

1.227

2000

4.1 56

11

-1.7

2000

4.1 56

) ji.)41

0.80

2!10

4.226

70

1nt./

201 0

1,226

,si(i.499

0.79

2014

4.483

257

6.1

2014

r+.483

5 52.939

0.81

543.1 16 504.094 493.819

0.86

Sirlce 1970. tlie Borough has experienced a maturing of its popr-rlation base rvith increases

in the median age of the Borough's residents from 32.,1 years in 1970. to 34.0 years in 1980. to 36.2

vears it.t 1990" to 38.3 years in 2000 and to 41.4 years in 2010. 'l.hc percentage of the Borough's

totalpopulationthatisaged0-ig.vcarsdecreascdfiom33.gpcrcel.ltin 19701o20.9perccntin20l0.

Iletueen 2000 and 2010. the nutnber of residents under l9 r,ears o1-age or ),ounger decreased 1ro'-r

909 to 882 persons.



TABLE 1

GAII.WOOD BOROUGH, UNION COUN'TY
TIOPU LATION CHAITACTEIU STI CS

1990, 2000 and 2010 Census of Population

TOTAL POPULATION
Malc
Fen-rale

l 990
A '','1'l

I c)c)'1

241
556
138

267
1.,+19

419
ll)
235
469
209

49
36.2
797
18.9

727
17.2

1.675

1.173
937

55.9
59

177

502
30.0
r'aa+J /-

205
,1 )-',1

2.52
0

0

U

2000
4,1 56

2,005
2.151

2010

4.226
2^047

2.119

219
595

97

179
1.284

706
256
252
313
'to
109

41.4

814
19.3

642
I ). ',

1,778

l.11ti
841

8-+

190

660
37.1

532
188

4 / /t1

2.3 8

U

U

0

AGE
Ur-rder 5 years

5 tol 7 ycars
I 8 to 20 years

2l to 24 years

25 to 44 years

45 to 54 years

55 to 59 years

60 to 64 years

65 to 74 years
75 to 8,1 years
85 1'ears and over
Median age

Under 18 years
Percent o1 total

65 1'ears and over
Percent o1'total

231
600
107

155

1,490
529
117

t61
JJJ

308
75

3 8.3

83t
20.0
716
17.2

1,731
I .125

848

49.0
68

209
606

3 5.0
196
199

4,151

2.40
2

U

)

population

population

HOT]SEHOLDS BY TYPE
'l'otal households

Famiir.' households (1antiI ies)
N'larried-couple 1 amilies

Percent of total houscirolds
Other farnily. male householder

Othcr fami ll'" f-ernale householdLer
Non larrill' households

Percent o1' total households
Householder living alone

Hor"rseholder 65 years and over
Pcrsons living in households

Pcrsons per household
Persons living in group quarters;

Institutionalized persons
Other persons in group quarters
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Housing Trends

Notwithstancling the populiltior-r declines reported during the 1970's. 1c)80's and 1990's.

Garwood has experienced an or-rgoing expansion of its housing inventory. During the 1960's. thc

Borough issued building permits authorizing the construction o1'109 ncw housing units rvithin thc

Borough. An additional 52 rcsidenttial dwellings were authorized during the 1970's.

By 1980, Gar:wood contained a total o1' 1,759 year-round housing ur.rits. of which 1 .736 Lrnits

(98.7 percent) were reported to be occlrpied. 'l'he 1,759 year-round housing units included 992 units

in one-unit structures and767 units in structures of tu'o or morc dw,elling units. In 1980. l,l l7 of the

1.736 occupied housing units rvithin Garn'ood. or 64.3 percent. wcrc rcported to be owner-occLrpied.

During tl-re 1980's. hoursing construclion in Garu'ood continuccl at a reduced rate comparecl to

thc 1970's (5 r.urits per year). As inr1icated in 'l-able 3. during the pcriod from .lanuar-v 1980 thror-rgh

December 1989. the Borough ol'Ga.rwood issued building permits aulltorizing the construction of 41

residential units, or an average of'.1 units per year. Dr.rring the 1990's. residcntial construction in

Garu'ood decreased again. r,vith thc Ilorough ar.rthorizing the conslruction of.just I 1 new housing Lutits

betr,veen 1990 and 1999" or an averagc of 1.1 ner,v hontes annualll. Irrom 2000 through 2009.

Garwood authorized the constructi,cn of 291 new housing units. DLrring the past six 1-'ears (2010

tlrrough 201 5). the Borough authori:red an additio nal 522 new housing units. 1-he Borough's building

pemrit trends are firrther detailed orr Table 3.

The 1990 housing stock of Ciaru,ood u,as predominantly compriscd of single-family detachccl

ancl 2 to 41amily'housing ur.rits. In 1990. single-famill'detached honres accounted lbr 916. or 52.0

percent of the Borough's 1.748 total housirrg r.urits u'hile there rvere 69i Lurits ir"r2- 4 unit structures..

Or'r,ner-occupied hotnes accouuted fbr 65.0 percent of the total occupied hon-res in 1990. n'hile 587

hor"rsing units (35.0 ltercent) were rcnter-occr-rpied.

Betweeu the 1990 and 2000 Census, the total number of hor-rsing units in Garwood incrcasecl

liortt 1.748 housing units to 1.782 housing units. 1or an increase of 34 hoLrsing units. Thc total number

o1'occupied households increased by 56 hor-rseholds. liont 1.675 households in 1990 to 1.731

l.rouseholds in 2000. Renter-occupied lioLrseholds in Garwood. which accounted for 35.0 percent ol'

the Borough's occupied households in 1990. represented 36.7 pcrcent of the 1.731 occupiecl

households in 2000.

1-he published reports lionr the 2010 Census of Population indicate that the Borough's

poptrlation increased by 70 persons between 2000 and 2010, with a total of 4-226 residents at thc
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time of the 2010 Census (April 1.2010). w'hile the total numbcr of hor-rsing units increased fiom I .71:i2

units tol,8T0units,ofwhichl.TT8housingr"rnits(95.1 perccnt)wercrcportedtobeoccupied.'lhe

1990,2000 and 2010 Cerrsus housing base of Garrvood Borough is detailed in l'able 4.

School System

'fhe Borough of Garwood currentll'operates its own school clistrict fbr students in graclcs K

thror-rgh 8 and has a sending relationship with Clark Tou'nship fbr str-rdents in grades'9-12. 'l'hc

trurnber of str-rdents from Garrvood f]orough "on roll" in pr"rblic shools dcclined during thc 1 970's ancl

1 980's. Betrvccu 1977 and 1 982. public school cnrollment of Garu'oocl students dccrease,J fiom 73.1

students to 581 students, a decre asc of I 53 students or. 20.8 percent. l:nrollntcnt ol'Garnood stuclents

amountedto582studentsinthe 19[J9-90school ,vearand5zl,1 studentsinth 1999-2000sr:hool year.

and decreased therealler n,ith 525 s;tudents enrolled during thc 2009-10 school vear. Since 2009.

enrollment in Garwood's schools has ranged fiom 496 students (2011- 1 5) to 5 19 students (201 0- I I )

u'ith 512 students expected to be cnrolled in thc'2015-16 school ycar. Enrolhnent trends lbr the

Garwood School District are detailecl in Table 5.

Commcrcial Dcvelopment

AccordingtoreportsofthcNew'JerseyDepartrnentofLabor,thereu,'ere2.l8l personscolered

b1'No,v Jersel'Unemployn.rent Compensation (covercd jobs)emplovcd within Garwood during 1975.

Iletu'een 1975 and 1985, thc Borough's private sector employment base increased by 95.i jobs. to a

total of 3.134 .iobs in 1985. Tl.re Borough experienced an decrease ol'356 jobs in its emplo.,'rrrcnt base

durir.rg the ensuirtg tcn year interval. with 2.060iobs reported in Garu'ood during 1995. Bctrvccn 199-5

and 2005. employntent in Garwood is reported to have increased by ljob. r',,ith 2.06l.jobs rcportecl

dr,rring 2005. Pril'ate sector cmplc,y'rnent in Garu'ood declined to 1.777.1obs reported in 2011 bu1

incrcased to I ,91 8 jobs in 201 3.

Accordir-rg to the most recent published reports of the Neu' .lcrsey Departnrcnt o1' Labor.

Garu'ood'sprivatesectoremploymentbasehadincreasc to2.043jobsin2014. Notwithstandingthese

cJeclines and recent employment gains. Garwood's share of LJnion ('ounty's total cmployment has

cotlsistentlv amounled to approxirnatell' l.l percent of the Count1,"s total cmployment. -fhis

infbnnation is further detailed in Ta.ble 6.
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TABLE 1

GARWOOD BOROUGFI, UNION COTJNTY
HOUSING PROFILE

1990,2OOO AND 201O CENSUS

TOTAL HOUSIN(; UNITS
Occupied housing units

Onner occupied
Percent owner occupied

Renter occr.rpied

Vacant l-rousing units
For seasonal, recreational. or occasional use
Homeou'ner vacancy rate (percent)
Rental vacancy rate (percent)

Persons per o\\rner-occr"rpiecl unit
Persons per renter-occupied r,urit

UNITS IN STRUCTURE
1-unit. detached
1-unit, attached
2 to 4 units
5 to 9 units
10 or more units
Mobile home. trailer'. other

VALUE
Specifi ed owner-occ Llpied r"urits

Less tl.ran $50.000
$50.000 to $99.000
S 100.000 to $ 149,000

$150.000 to $199,000
$200.000 to $299,000
$300.000 or more

Median (dollars)

CONTRACT RENT
Spccified renter-occupicd units paying cash renl

Less than $25C|

$250 to $499
$500 to $749
$750 to $999
$ 1.000 or rrore
Median (dollars)

1990

1.148
1.675

1,088

65.0

587
73

aJ

1.4

6.7
2.70
2.19

916
l9

693

51

35
at
-t+

833

b

157
,1 <a'tJ-

143
8

150

169.300

564
7

t21
JJO

918
C)

632

2000
t.782
1 .731

1.095

63.3

636
51

5

0.3

2.9
2.59
2.07

958
30

703
49
42

0

88r
0

12

I -)-)

45t
280

5

I 81,500

638
0

12

109

270
183

913

201 0

1.870
1.718
1.120

63.0

658
92

5

1.1

6.6
2.56
2.06

x Detailed housirtg cltaracterislics tl'onr the 2010 Census are not available.
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TABLE 5

GARWOOD BOROUGH, UNION COtTNTY
PUBLIC SCHOOL ENROLLMENT K-I2

Year
t97 5-7 6

197 6-71

t977 -18
1918-79
I 979-80
I 980-8 I

l98l-82
I 982-83
I 983-84
r 984-85
r 985-86
I 986-87
I 987-88
I 988-89
I 989-90
r 990-9 I

t99t-92
t992-93
1993-94
I 994-95

I 995-96
t9L)6-97
t99l -98
I 998-99
I 999-00
2000-0 I

200t-02
2002-03
2003-04
200.1-05

2005-06
2006-07
2007-08
2008-09
2009- I 0

2010-l I

201 r- l2
2012-13
2013-14
2014-15
2015-16

K-8 Students Net Sclrool
Enrolled Cost/Student

490 1,586
468 1,659
414 2.1 0 1

391 2.6s9
3 85 2.6t 4

37 6 3.015
343 3,304
338 3.492
348 3.662
i 53 r.929
351 4, I 96
364 4,3 89
407 ;1.132

4t6 4.182
401 5.291
3 93 6.t 51

3 86 6.5,10

124 6,341
409 6.593
41 5 I ,506
426 1.610
394 8.641
5 l8 9,813
526 10,074
544 t0,0t!.2
554 1 0,1 82

539 l0,7fi6
556 I 0.766
553 I 1.05;7

558 | t.T!.]
557 |.6t17
580 11 .6:.7
515 12.6(t3

534 13.867
525 l3.ltil
5 19 13.0:j
512 14,03i9

505 | -1.5 75

5l1 I 4,6C19

496 l5,78il
5 t2 I 5,5(;6

Union Countl' l{egional School District
9- 12 Students Cost/
Garrvood Total Student

NA 5,401 2,t44
Nn 5.090 2.623
290 4.828 2.981

298 4,603 3.225
211 4,381 3,586
256 4, I 84 3,936
265 3 ,967 3.93 6

243 3,869 5.204
242 3.610 5.846
238 3.490 6.406
234 3.37 | 6.965
206 3. r r0 8.07B

r 83 2.812 9.525
160 2.641 I 1.1,14

l4l 2.545 12.911
l3B 2,625 12.336
135 2.096 15,t21
128 2.t26 I 5.750
13,1 2.128 16,154
146 2,168 14.109
t49 2,092 12.648
138 2.011 12.899

Send to Ke nilrvorlh
Send to Kcnilrvofilt

Send to Clark
Send to Clark
Send to Clark
Send to Clark
Se nd to Clark
Scnd to Clark
Senrl to Clark
Scncl to Clark
Send to Clark
Scncl to Clark
Sencl to Clark
Seltcl to Clark
Scncl to Clark
Sencl to Clark
Sencl to Clark
Sencl to Clark
Sencl to Clark

Source: Nerv Jersel'l-egislative District Data Book (197,5-2011): N: Dept of Lducation, 2012 -2()l 4. The ner cosr pcr
pupil is the general fund budget per pupiiL. as inrplernentcd under the Conrprehcnsive E,clucational Irrprovernenl and
Financing Act (CDIFA), and is equal to thc sutn of gencral fund tax levy. budgetecl sencral funcl balance. nrisce llaneoLrs
revcnue. and most fbrr.ns of state lbrnrula airl. l'he per pLrpil costs calculated fbr the l0l2- 13. 2013- l4and 2014- I 5 school
vcars retlcct total operating expenditures
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TABLE 6

PRIV,A.TE SECTOR EMPLOYMEN'|
GARWOOD BOROUGH, UNION COUNTY

(Covered by New, Jersey Unemployment Compensation)
BoroLrgh/

County (%)

1.0

1.0

1.2

l.l
1.2

1.4

1a

1.4

1.2
1aI.-)

t.2

t.l
1.0

l.l
Li
1.1

1.0

1.0

Ll
0.9
0.9

1.1

1.1

1.1

1.1

1.1

1.0

1.t

1.0

1.0

1.0

1.1

1.1
Sottrce: Nerv Jersel'Departnrent of Labor'. Division of Planning and Rcsearch, Off-ice of Derrographic
alld Econollic AIlall'sis, Neu' Je rse), Cloverecl En.rplo-vnrent Trends. Ernployrnent is as of Septernber 30'r'.

Year

t9t 5

l 980
1981

1982
r 983

r 984

I 985

1 986
1987

I 988
r 989

1 990
I 991

1992
1 993

t991

I 995

1996
1997

I 998

I 999

2003
2004

2005
2006
2007
2008
2009

2010
201 1

2012
2013
2011

Garw.ood
Borougl-r

2.181

2.240
2.85 8

2.574
2.686
3.304

3.1 34

3.260
2,846
3,004
2,831

? iq7
a 1/rz- t+J
? ?'ro

2.169
a 'r1,1

2,060
) oli
2,129
1,911

l,852

2,165
2,141

2.061
1.997
I g5g

1.843

1.783

1,813

1.777
1 .771
1.918

2.043

Union
County

210.032

229,614
)i1 )))
225.639
229.641
237.861

231^250
237.029
237,954
235,545
232,149

216.691
206.091
199.345
198.925
199.946

199.925
202,604
203.820
333.302
205.481

?o? I tc)

1 98.641

193.1 14

17 4,044
179,264
175.929
166.604

178.798
177.334
178.633
181.401

181.558
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RATABLE BASE AND TAX RA'I'E

'fhe econoltric and demographic characteristics o1'Cianvood Borough are reflcctcd in the ratablc

base" and changcs in the Borough's housefrold basc and commercial clcvelopment over the past fllieen

years may be exaurined in terms of tl-re pr:r parccl and total valuations (assessments) of the taxablc

properties in the Borough.

Ratable Base

Garwood Borough has not undertaken a rccent property rcvaluation that nould result in

assessments tliat approxitnatc cllrrcnt rnarket values. The ratio of asscssed valr.re to market value is

expressed in the State cqr-ralization ratio, vvhich amountcd to 58.70 pcrcent in 2000 and is reported to

be29.21 percent in 2015. During 2000. the total cclualized propertl'r,aluation in Garw'ood amounted

to $295.6 million. The total equalized assessments increased by 108.2 percent bctwe en 2000 and 201 5

with an equalizcd assesscd valuation of $638.8 rnillion reported fbr 201 -5. These asse ssment trends are

lurther dctailed in Table 7.

During the period fiorn 2000 to 2015. nhcn the Borough's eclualized valuatior-r increasccl b1'

116.1 percent. the cost of rnunicipal operatior"rs reflected in the local use budget increased fl'om

$4.999.7/+4 Io $7.771,091--an increase of $2,771.347. or 55.5 percent. Betw.een 2000 and 2015. the

srowlh of municipalcosts (55.5 perr:ent) was below'thc increase in thc eclualizcd taxable base (116.1

pcrcent).

Betrveen 2000 and 201 5. Class 2 residential propcrties (which inclLrde all residential properties

with the exceptiort of Class 4c rental apartments) decreased as a share of thc Borough's total ratablcs

liom 7l .89 pcrcent to 71 .55 percent. a relative decrease of 0.5 percent. Non-residential

(conrnrcrcial/industrial) amounted to26.23 perccnt ol'valuation irr 2000 and 2(r.U3 perceltt in 2015.
'l'hese percelltage levels indicate a stable ratable base u'ith little change in the proportions o1

Ganrood's total ratables represeltteclby rer;identialand non-residential properties over the past llfieen

)'ears.

Since 2000. the average equalizccl valr-re of tl-re Borough's rersidential parcels has increased

sr,rbstantially. The average equalize<1 residential (Class 2) property assessment amounted to $ 169.377

perparcelduring2000. ar"rdthisav3rageequalizedvaluchadincreasedto$349.728dr-rring2015.
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In 2000, the average residential (Class 2) tax bill in Garwood rvas $4.973 and between 2000

and 2015. this average annual tax increast:d at an average annual ratc of 4.40 percent. resulting in a

2015 average residential (Class 2) tax of $9.495. 'l'his assessment and tax infbnnation is flrthcr

detailed in Table 8.

Effectivc Tax Rates

The local (general) tax ratcs levied in the Borough of Garwood rel'lect the ralio of assessed to

trr-re (market) valLre of the assessmcnts in the Borough. In 2000. the local (general) tax rate in Garrvoocl

was$5.00l perS100ofassessedviilue. By20l5.thegeneraltaxratehadincrcasedto$9.295per$100

ol-assessed vatlue. On an "equalized valuation" basis. the tax rate rclative to cllrreut values actr-ral11'

decreased lrom 52.936 per $100 in.2000 to 2.715 per $100 in 2015.

Borough of Garlvood
Local arrd Equalized Tax Rates

Year
2000
2014

Local
Rate

$5.00 r

$9.29s

Assessment
Ratio
58.70
29.21

Equalized
Rate

$2.936
$2.7 r s

Overvierv

Tlie preceding revievn' o1'the economic. dcmographic. hscal ar-rd fjnancial characteristics of

Ganrood has disclosed the Boroug;h to Lrc a nell establishcd comrnunity in the context of LJnion

Countr'. As notcd previousll'. Garwc,od contains approxirnately 0.64 pcrcent of the County's land arca.

accounted tbr 0.79 pcrcent of the C(rLu1t)''s 2010 populatior.r. and 1.01 percent of the Cor,rntl"s 2010

ernplovment base.

Betwecn 2000 and 2015. thr: equalized valuation (assessments) in Garw,ood increased li'orn

$295.6 million to $638.8 million. h:12000, the average residentialproperty in Garw,ood was assessed

at $99.424 and paid total taxes o1 $4.91'3 per year. B_v 2015, thc average residential (Class 2)

atssessment had increased by to $ 1 02. 1 56. 'while the taxes paid by thc average residential propcrtl, hacl

iucreased to $9.495 per ycar. From 2000 to 201 5. the avcrage residential tax paicl in Garw.ood increase d

at an average annual rate of 21.40 pencent.

l6
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PRO.IECT DESCITIPTION AND FISCAL IMPACTS

On the preceding pages. the econonric base and fiscal inlrastructure of the Borough of Garwood

have becn examined and quantificd. With the infbrmation and insight gained in the foregoing

cxamination, it is now possible to estimate the costs. revenLles" and overall llscal effbcts that rvould

be expected to accorrpany the constructiorL and occupancy of the proposed mixed-use redevclopnrcnt.

Project Description

Tlie development that is the sub.ier:t of the ensuing flscal assc:ssnrent involvcs a proposal firr

thc construction and occupancy o1'a transit-oriented mixed-use rcdevclopnlent. to bc knoun as

"Garwood Station" and located on a 5.21_ acre tract of land (Block -+01tt. Lots 1.2.4 and 5) that is

adjacent to the Garwood railroad station at the interscction of Sor.rth l\'u'enuc anc'l Centcr Strcct in thc

ccntral portion of the Borough of GarwooJ. The current concept pliurs anticipate that the proposecl

mixed-use redevelopment will contain 16.452 square f-eet of retail spacc and a total of 3 1 5 multi-fantill'

rental housing units. including 32 "allbrCable" housing units. Thc retail space u'ill be leasecl to

rnLrltiple tenants witl.r net amual rents ranging fi'om $25.00 to $30.00. lr'ith an averagc anticipatecl rcnt

of $26.82 per square lbot o1'leased area.

'l'he 283 "ntarkct" housiltg units are compriscd of l4 stLrdio apartments. I92 one-bedroorn units

anrl77 tu'o-bcdroom units r,vith monthly rents ranging fiom $1.585 to $2.724 and averaging $2.201

pcr tlronth. The 32 "affordable" housing units will be off-ered in thc rcqLrired mixturc of one-. tr,ro-.

artd three-bedroom units (6 one-bedroom units. 19 tr,r'o-bedroom units and 7 thrcc-bedroom r-urits) and

n ill havc ntonthly rerrts calculatcd to bc al'lbrdable to lamilies with "\'cr), low". "lou'" and" moclcrale"

incot-t-tcs in accordance rvith the current aflbrdable hor-rsing regulations. l'hc aflbrdable horisins units

provicle i.r range o1'rlontl-rh' rents w'ith an a\/erage monthly rent of $893.

Based upon the unit distribulions in thc developer's plans ancllhe current pricing scheclulc. thc

ncu' tnixed-use redevelopntent rvould be cxpecled to represent an aggregate (courpletcd) r,alue o1-

567.442-079. At Garn'ood's cttrrent assessment ratio ol'29.21 percent. the conrpleted mixed-usc

reclevelopment $'ould vield ern aggfegate assessed r,'aluation o1'$19.699.800. 'l-his infbrrnatiol is

lirrthcr detailed in the fbllorvins tabulation:

I8



(lanvood Station
Oriented Mixed-Use Redevelopment

Non-Residential
Retail 1. 8

Retail 2-7
Sr,rbtotal

Market
Studio
Apartment - I BR
Apartment - 2BR

Subtotal dr.'gl
Aflbrdable
Apartment - l BR
Apartment - 2 BR
Apartment - 3BR

'loIal (Avg)

Total

Average
Mo. Rent

$1.s8s
$2.036
93 T4
q? ?01

s 742

$ 895

$ 1"020

$ 893

Irstimated
Value

$ l 52.1 60
:ii 195.456
ti?f-rl 5Ozlq-

:[21 1,285

$ 71.232

$i 85,920
s r)7 970
!-

$ 85.791

Proposed Transit

Area
Sq Ft

5.997
10 4ss

16.452

Annual
Net Rent

$ 1 79,91 0
\/ht i /\

$441 .28 5

Aggregate
Value

$ 1.999.000

$ 2.e01.162
$ 4.903.167

Aggregatc
Value _

$ 2,1 30,240

$37.527.5s2
$20.1 35.808
$59,7e3.600

$ 127.392
$ 1.632.480

$ 685.440
$ 2.745.312
$67 "442.079

Rent

Sq Ft

$30.00
$2s.00
$26.82

No o1'

Units
14

192
77

283

6

19

7

)L

315

Siz:e

S_q- Ft
5C0

780

r2t0
837

Population Determinants

There are a number of techniques and methods available in dcmographic analysis wliich rla1,

be utilizcd to estimate the anticipated popr.rlation levels that would be generated by a proposed

development. No single techr-rique or methodology is universally applicable. accepted. or reliable.

Rather. all methods available fbr thLe pro fbrrla calculation of anticipated population are sub.jecl to

ccrtain lirnitations.

Among the varior.rs technriqr-rcs available 1br developing estimates o1- population. the

"couparable" approach. or ''case study" rrethod, appears to offbr thc benellts of aclual experiences.

tinrell'data. geographic proxin.rities, and known similarities in markct sectors ancl product design. In

the "case study" method, popr.rlatiorr deterrniuants are gcnerated on the basis of the actual occupanc),

experiences of comparable housing units in sirnilar" recently constnrcted housing complcxes, The

rcliability of the "case study" model is a liLnction o1'the comparability of the case study housing. units

1o the units proposed fbr construction.

l9



hrfbrmation is also available fiorn the U.S. Departmcnt of Commerce, Bureau o1'the Ccnsus.

which provides population and housing characteristics that can be cxamined to estimate municipal

population and school children multiplier ratios on a per household basis. In this regard. at the tirne

of the 2010 Census of Popr-rlation (l\pril 1,2010). Garwood Borough contained a totalpopr-rlation ol'

4,226 persons. of which 4,226 persons o,;cupied 1.778 of the Borough's 1"870 total housing units.

At this time (2009-2010 school year), there'uvere 525 children fionr Ciarwood Borough enroiled in

public schools. These statistics indicate that the average household ir-r the Borough of'Garnood

contained 2.378 persons, including 0.295 public school children.

The proposed mixed-use redevelopment dilfers significantly liont the Boror-rgh's housinl3 basc

to the extent that all (100.0 percent) of the proposed homcs are "nclr," and "rcnter-occupied". as

opposed to only 4.7 percent "'lteu"'and 37.0 pcrcent "renter-occr"rpied" in the Borough's 2010 hc,using

inventorv. With an averilge of 1.35 bedrooms per unit. the neu, liousing units are smaller units than

the average housing unit in the BoroLrgli. Additionally, the proposed mixed-use rede.n,eloltrnent

contains a ten percent affordable housing component with difl-erent occupancy characteristics than the

Borough's existing housing units. In view of the dif-fbrences in the type of hor-rsing units proposed vis-

a-vis the Borough's existing housing base. the usc o1' municipal demographic cohorts as a

"comparable" would not be appropr:iate.

M ulti-Famil]' Demographics

Given the unique location. character. and transit-oricnted convenience of thc proposed neu'

housing r-rnits. demograpliic ir-rfbrmation fbr recentll,occupied attachcd housing units in Neu,.lerse),

u'ould provide a more realistic basis fbr estiniating the populatiorr. school age. and public school

children likely to be generated by the proprosed rnulti-family rental housing units. with an average of

1.35 bedrooms per unit. and the locatior-r that affbrds retail convcnience and a transit orientecl

opportunit\ lbr its residents.

Standard Demographic Multipliers - A str,rdy of the occLrpancy characteristics o1';revn'[,

occr-rpied housing units was preparccl (November 2006) fbr the Neu,.lcrscy Departrnent of Clomnrunitl,

Allairs. Ofl-rce of Smart Growth by the Cenler fbr Urban Policl, Ilesearch (CUPR). Edl,n,ard .1.

Bloustein School of Planning & Public Pclicy at Rutgers" The State I Iniversity. 'l-he lipdings of this
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studl'. which are sllmmarized in the enclorsed Appendices I and 2. provide demographic multipliers

fbr single-f-amily detached homes, single-family attached homes and nrulti-family (5+ Lrnits/building).

including condominiums and apartments. -l'he "CUPR" rnultipliers lurnish statewide inlbrmation.

adjusted fbr pricing (below median or abc,ve median)" fbr certain bcclroom configurations; (0- I . 2. 3.

and 4-5 bedrooms). The CUPR multiplier:s also provide consolidatecl (ou'ner/re nter) intbrrnation fbr

three "Regions" of the State (northern, central and southem) but the regional data does not sellaratc

owlter and renter occupied units or provide the disaggregated clata fbr the specific beclroonr

configr.rrations that is available in tfre State'nvidc data..

'l'he published CUPR data that is r:nost similar to 1l-re 283 "market" housing units i:; contained

u'ithin the New .Tersey rnultiplicrs lor "above median price" one-bcclroom and two-bedroom rental

housing units in buildings containing flve or more housing r.rnits. -l-hcse tables (Appendices 1 ancl 2)

irrdicate an expectation for occupancies o1' 1 .644 to 2.107 pcrsons per unit. including 0.0:j I to 0.1 I -5

public school children per unit. 11' these Statewide rnultipliers u'erc applied to the 28.1 "nTarkct"

housing units r,vith a mix of 206 str.rdio and one-bedroom units anci 77 tvn'o-bedroom units. a totitl

residerrt population with a wcighterJ aver,agr'anr()unting to 1.770 pcfsons pcr unit, including 0.071

schooi children per unit wor"rld be anticipated:

Estimated Population - Market Units
cuPR Standard (statewide) and Affordable Demographic Multipliers

Population Per Unit Estimated Ponulatirtn

Market
O-I BR
2BR
'l-otal

No. Total
Units Pc&
206 1.6,+4

77 2.1()7
283 1.7',70

162 9

-501 20

Public
School
0.051

0.1 15

0.071

'l-otal

l)op.
339

Public
School

ll

Transit-Oriented Developlments - In addition to the demographic ir-rfbrmation fbr stanclard

housing types, the Novernber 20015 study prepared by the Center lbr Urban Policy Res;earch also

providcs dernographic multiplicrs spreciali;ued lbrrns of housing. includilg housing units within trapsit-

oriented mixed-use redevelopments. As detailed in Appendix 3. this survey of transit-orientecl

developments included a total of 2. t83 rcntal housing units located rvithin ten (10) rentalpro.iects i1
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New Jcrsey. 
.fhese 

2.183 "rental" housing units were lbund to contain a total of 47 public school

children. or 0.021 public schoolchildren per housing unit. In view of the design and the ploximity of

the proposed mixed-use redevelopment to transit opportunities, the TOD multipliers furnish an

indication of the reduced population and public school children that coLrld be anticipated. Applying

the l'OD school children rnultiplier (0.021 school children / unit) to tl.re 283 "market" housing units

w'ould 1,ield 6 public school children. as opposed to the 20 public school childrcrr derived w'ith thc

standard CUPR (Statewide) rnultipliers.

Estimated Population - Market Units
CUPR Transit Oriented Development Demographic Multipliers

Ponr.rlation Per Unit [rstimatcd Populatirln

Market
O-1 BR
2BR
Total

No. Total
Units I'cp.
206 1.5',.29

77 r.8',/0
283 1.6'22

Public
School
0.01 5

0.034
0.021

l'otal Public
l)op. School
315 3

114 3

159 6

Affordablc Housing DemosraphLics - In addition to the "nrarket" priced housinq r-rnits. the

development proposal also containrs 32 "iif'tordable" (Mt. Laurel) hoLrsing units to be reserved ancl

priced to be affbrdable fbr lower-income households in accordance u'ith allbrdable hc,using

regulations. To the extent that the 32 "aflbrdable" (Mt. Laurel) housing units liave specific occupanc)'.

income" and pricing restrictions, the ''CUPR" survev provides separate dernographic multipliers fbr

lon' zrnd moderate income households in l{ew.lersey. 1'he dentographic rnultipliers lbr the 32 one-.

tr,r,o- and three-bedroorn, renter-occupied. "af.fordable" housing units (Appenclix 4) anticipatc l.6l
to 3.82 persolls per unit inclLrding 0.14 to 1.27 public school childrcn per "al-lordable" hoLrsing unit.

LJtilizing the CUPR demographic multiprliers specilic to "aflbrdablc" (Mt Laurel) housing r-urits

protiled in Appendix 4, the number residents and public school childrcn generated b1'the 32 allbldable

liousing units witl-rin the mixed-usc redevelopment proposcd in the Ilorough of Garu,oocl have also

been estimated. 'l-he ''a1]brdable" housing units. which havc speciflc income and occupancl'

recluircrnents. have not been adiusted lbr the transit location:
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Ganvood lJtation - Affordable Units
CUPR Afford;able Demographic Multipliers

Population Per Unit I :stimated l)onulati'.)n

Aflbrdable
IBR
2BR
3BR

Subtotal

Added Population

No.
Units

o

19

7

-)/

Total
Pcp

1.610
2.1t50

3.8:20

2.781

Public
School
0.1 40

0.620
1.270

0.688

'l'otal

I)op.
10

52

27
89

l'otal
l'op.
315
144
.+59

Public
School

I

12
o

n

LJtilizing the -fOD demographic multipliers for the 283 "rlarket" housing units arrd the

unadjustcd affordable dernographic multipliers fbr the 32 "aflbrdablc" housirrg units, yi,:lds a total

estimated population of 548 persons incluLding 28 public school chilclren:

Garwood Station - Estimated Population
Transit oriented Development and Affordable Demographic Multipliers

Proposed Mixed-Use lRedevelopment in Ganvood Borough

PonulationL Per I Init Lstimatcd Ponulntion

Market
t)-1 BR
2BR
Subtotal

Allbrdable
lBR
2BR
3BR

Subtotal

-l'otal

No.
Units
206

77

283

'fotal Public
Pcp. School

1 .5'..29 0.01 5

1.870 0.034
1 .6:22 0.021

Public
School

J

J

o

I

t2
o

22

28

t0
52

27
u9

.548

o

l9
7

32

31s

1.6t0
2.7tij
3.820
2.781

1 .7'+0

0.r40
0.620
1.270

0.688

0.089

Estimated Employment

In addition to the proposed housingl units. the redevelopment plan also includes 16.452 sclLlare

f-eet of con-rmercial (retail) space. The nunrber of er-nployees could be cxpected to be generated by 
'eu

23



non-residenlial development may be based Llpon space (facilities) planning of the actr.ral tenants.

Alternatively. and prior to the actual leasir-rg of the commercial space. the employment ratios

(entployees per 1.000 square f-eet of cornmercial space) that are publishcd by the International Building

Code (lBC) and the Unifbrni Cortstructiorr Code (IJCC) ma.v be utilizcd. Thcse publicatic,ns provide

ratios fbr retail uses that range fiorn l.'7 per fbr each 1.000 square 1-cct of retail spacc and 3.2

enrplol'ces fbr each l,000 sqr,rare f-cct o.f restaurant space. Applied 1o the 16.452 sqllare f,:et o1'

proposed non-residential space, the averaqe use group ralio(2.4511.000 sf) would yield an eslimate

of 40 full-time equivalent (FTE) .jobs:

Estimated Employment
Ganvoocl Station Mixed-Use Redevelopment

Use Building Jobs Per Estimated
Non-Residential Group Area-liq. Ft. 1.000 Sq. Itt. Ernplo.v-ment
Retail M 16.452 2.45 40

Total 16.452 2.45 40

Municipal Services

The der,'elopmeut and addition of ncr,v residenccs. new busines:ies. or a con-rbination thercof to

at cornntunity will generate direct and indirect needs lbr new or added scrvices fiorn the comrnunitl

and other governmental.jurisdictiorrs. 'l'he services to be provided to a ne$,' developrnent generalll

include education (public school). prolice and f'rre protection. public rvorks, adnrinistration. etc. 'l'he

tvpe and extent of services furnLished by a municipality ofien reflect communitr size and

developmental densities. Iu examining the services u'hich will be pror ided b1.thc Borough and. hcnce

af]-ected b1' the proposed developrnent, it is apparcnt that the ol'cru,helming proportion of thc

n.runicipal services lLrrnished" the lacilities utilized, and the personnel rcquired. are involvecl in sel,ing

1he needs of the conlnlunity's resident popLrlation. Accordingly. and in recoglition of 1he fact tl'rat the

resident population is ultimately 1he predominant Llser and beneflciary o1'rnunicipal and school

services. the detemritlatiou of the population anticipated to be generated by the proposed mixe,cl-usc

redevclopment is an iniportant elerrent and determinant in the irnpact analysis.
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IMPACT ANALYSIS

Fiscal Impact

l'he fiscal impact resulting fioni the construction and occupancy of the proposed mixecl-use

reclevelopment contaitring 16,452 sqllare f-eet of commercial (retail) spacc n ith 40 employecs and 3 I 5

housing units with 548 residents, including 28 public school children. rnay now be cxamined in ternts

o1-the services provided to tlie Borough's residents and employees. 'fhe determination of the llscal

irnpact of the proposed redeveloprnent involves the use of an econonrctric rnodel which is a conrposite

o1'tw'o techniques generally referred to as tl-re "per capita ntultiplier rnethod" and the "proportional

valuatiort method". 1'he "proportional valuation method" is utilizccl llrst to assign a portion of total

municipal expenditures to tl.re resider-rtial (as opposed to non-residential) valuation in thr: BoroLrgh.

Municipal expenditure levels proportionately allocated to residential valuation are thcn e;<prcssccl in

lerms of per employee and per capita expenditures lbr the existing ernployment and population base.

School appropriations are expressedl on a per pupil basis. Once these prer employee. per capita and per

pupil expense ratios are deterrnined. the "per capita n-rultiplier methocl" anticipatcs addecl costs; f}om

the proposed developrnent bv applying increased ernployntent" popLrlation and stuclent enrollnrent to

thc current expense ratios.

Assumptions. Conditions and Oualifications

The preparation of a cost/revenue analysis. r,vhich rneasllres the overall and specilic inrpacts

rcstrlting fiom the development atrd occupanc)'of the proposed developnrent, nccessarily requires that

certair-r errpirical asslllnptions be ntade:

All dollars arc 2015 dollars--the flscal irnpact shonn reflects thc
lbrecasted inipact as if the dcvelopment were completed in 2015;

Other gromh or changcs (demographic/cconomic) occurring in
Garu'ood Boror"rgh during thc developmcnt phases o1-thc pro.f ect rnay
well have their olr'n irnpact on fiscal matters, but are not included
rvithin the scope o1- this stud,v ir-r order to crnpirically ilsscss tl-re direct
impact of the planr.red development;

l)

2)
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3) The "proportional verluation method" assLlmes that, over the long run.
current average operrrting costs furnish a reasonable estimate o1'luture
operating costs occasioned by growth. and that current levels of sen'ice.
relative to current population. are reasonably accurate indicators of
future service levels continued at the same relative scale. and:

4) 'I'he current distribution of expenditures among the various sectors of
municipal servicc will remain constant in the short tcrrn and will scn,e
as the primary indicator o1'the way in which additional expenditures
u'ill be subsectuentlv allocated.

Utilizing the afbredescribed rnethodology and assumptions. the ultin.rate in-rpact o1' thc

contpletion and occupancy o1'the proposed mixed-r-rse redevelopmcnt can be dctcnlinecl through ir

cost/revenue analysis of the major sources of the services and taxing bodies af-fected try the neu'

development. The primary sollrces o1'the services and taxes to bc allbcted are: a) the municipalitv:

b) the school district, and ; c) the Clounty.
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MUNTCIPAL IMPACI'

The flscal ell'ects anticiparted to result frorn the proposccl transit-oriented mixed-usc'

redevelopment containing 16,452 SQu?r€ f'eet of commercial space uith 40 employees ar:rd 315 neu

housing units. including the addition of 548 new residents. shall be analyzed in this section in terrns

o1 the added costs expected to be incurred by the municipality in providing the various serr,'ices

required by the development.

Municipal Costs

Insof-ar as the costs o1'the services now being provided by the conrmunity serve as the statistical

fbr'rndation fbr the costs to be generated b1' the proposed developnrent. an analysis r:rf cxisting

sen'ice/cost rclationships has been undertakcn. A summary o1'Ganvoc'rd Borough's currcnt (2015)

revenues and expenditures. as presenled in l'able 10. provides a usclul profilc lbr the determinatiot-t

of tl-re fiscal irnpact attributable to tl-re proposed developntent.

Befbre the data and relationships indicated in Table l0 may be utilizecl. certain adjustnrents

tnust be tnade to separate i1s residential and non-residcntial components. As may be seen in l-akrlc 1 0.

uon-residetitial properties in the llorough o1'Garr.l'ood, which includc Class 4a Commercial and Class

4b Industrial properties. represent 9.33 percent of all properties and 26.83 percent o1'the Borcr.rgh's

total assessed valuation. Given these distributions. 18.08 percent of the total current municipal

expenc'litures u'ould be assigned. in terms o1'cost/benefit (orcost generation). to thc non-residential

properties in Ganvood Borough. Of the Borough's current tax-sltpported appropriations of'

$5.998.427, 18.08 percent. or $1,084.516. u'ould be assigncd to thc llorough's 1405 non-residential

( comr.ncrcial/industrial) propcrties.

The Borough's residential properties. which arc represented by 1.307 Class 2 Resi,Jential anc'l

8 Class 4c apartment properties, reprresent 87.61 percent of the Borough's total propertiesr ancl 72.68

percent of the Borough's total ass,cssed valuation. and u'ould be assigned 80.15 perccnt of thc

Borough's total tax-supported costs. In this regard, $4.807,739 of thc Borough's total. tax-supportecl

local use appropriations of $5,998.427 would be attributed to residetrtial properties located rvithin thc

Borough of Garu,ood.
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TABLIi 9

MUNICIPAL DATA - 2OI5
GARWOOD BOROUGH. UNION COUNTY

A. Current Assessments:
Property Class

I Vacant Land
2 Residential
3a Farm-Regular
3b Farrn-Qualified
4a Commercial
4b hidustrial
4c Apartments
Summary
Residential (Class 2.3a and 4c)
Commerc ial/lndustrial
Vacant Land, Irarm-Q
'l'otal

Current Tax Structure:
Rate Per $100 (2015-16)
Municipal Pnrpose
Local School
County
'l'otal

C. Loccrl Use Appropriations:
Municipal Purposes Within CAPS
Statutory Expenditures
Other Operations
Capital Improvements
Debt Scrvice
Def-erred Charges
Reserve fbr Uncollected Taxcs
l'otal

D. Genersl Revenues - Locol (Js'e:

Rcvenue fr"om Propertl,' -l'axes (x;
Mi scellaneous Revenues
Surplus Revenues
Rcceipt o1' Delinquent l'axes
Total General Relenues

Note: Assessntent Ratio is 29.21 percent.
(*) Includes Library tax of $0.1 1 5 / $ 100

Assessnrcnt
$ 915.800
$ 133,517.300

$0
$0
$ 43,5 14,000

$ 6.s56"800
$ 2,092.000

$ 135.609.300

$ 50,070.800
$ 91 5.800
$ 1 86,595,900

Percent Parce,ls

E,

0.49
71 .56

0.00
0.00

23.32
i.51
1.12

72.68
26.83

0.49
100.00

4(t

1.307

0

0

119

2l
ti

r.31:;
140

4(t-

1,501

Tax Rate.

$3.21 :i

$4.221

$ 1 .861

$9.29:;

Amount_

$5,395.72ti
$ 630.13i'
$ 954.771

$ 15"00i)

$ 315.2891

$ 60.16€;

$ 400.00c1

$7 .77 | .091

Amount
s5.998.42?'
$ 949.r63
$ 598.5OCt

s ??5 0r)rl

s7 ,771 .091

Percent
34.57
45.41

20.02
100.00

Percent
74.76

3.10
1.04

l 3.61

0.1 8

4.83
100.00

Percent
77.19
12.21

7.70
2.89

100.00
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Non-Residential Costs - The 140 existing non-residential (cortrrnercial and industrial) parcels

in Garwood have a total estin'ratecl (2015) employment base of l.l00.iobs and were prer,:iousll'

calculated to generate $ I ,084,5 1 6 irr allocated, tax-supported. local usc costs. or $5 1 6 per crnployee.

Applying this non-residential cost l.actor of $516 per ernployee to the zl0 new jobs estinrated to be

generated by the new commercial space yields an allocated a local use cost of $20.640 (40 x li5 i6:
$20,640).

Residential Costs - When the resident-based, tax-supportcd ntunicipal appropriations of

$4,807.739 are allocated among the Borough's estimated year-encl 2015 residential populatrion of

4.575 residents. an average pr-r capita. tax-supported cost approltriation ol'$1.051 is deri','ed.

Concentrated. higher-density residcntial developntents, and particularly investor-ounecl and

prof-essionally managed it-tcome producing Class 4c (apartment) properties" whcre many services

(streets and road maintenance. snow removal. garbage collection. etc) are provided by the property

owner. will typically liave "marginra,l" costs that are approximatell'60 percent of the "a\/erag(t" pcr

capita costs, or approximately $631 per capita. Applying this marginal per capita cost allocation of

$63 1 to the 548 residents estirnated to reside u,ithin the proposed mixcd-use redevelopmcnt. yiclds an

allocated local use appropriation of 53215.790 (548 x $63 1 : $345.790 ). Cornbined with lhe calcr.rlated

nou-residential costs of $20,640, the residential costs of $345.790 yield a total. tax-supportcd.

allocated local use cost of $366.43C|.

Cost Allocations - The actual experience and distribLrtion o1'the municipalitl,'s cxpenditures

among its varic'rus budgetan contponr'nts provides a basis fbr the allocation of costs estirnated fbr thc

proposed ncw development. 'l'he i,rllocated costs would reflcct an annual allotment o1- estimated

appropriations predicated r"rpon Garrvood's existing levels of service and appropriations. Thc

cstimated tax-supported costs of $.166.430 anrount to 6.11 perccnt of the tax-supported nrr.rnicipal

appropriations that wor,rld be allocated to maintain the same level a1d qr-rality of 1-runicipll serr,iccs

to the Borottgh's existing residential and non-residcntial properties. 'l'he fbrecasted allocatiol takes

iuto account f-actors associated with the lower costs attributable to the compact and self:containccl

nature of the proposed mixed-use rerJer,elopment and the economies of scale and efliciencics inherent

in the addition o1'40 ernployees to an existing ernployment base of 2.100 employees and 548 persons

tcr an estimated existing population base of approxirnately 4,575 persons.
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SCHOOL SYSTEM IMPACT

The nurnber of public school sludents expected to be generated by the proposed mixed-Lrsc

redeveloprnent lurnishes tlie statislical basis lbr this element of the anticipated liscal impact. As

previously discr-rssed" the 283 "market" hor.rsing units would estimated to gcncratc 6 public school

children while the 32 "aflbrdable" housing units are estimated to gencratc 22 public school children.

Ibr a total of 28 school children. Educational services for these stuclcnts would be providcd Lrv the

Garwood Borough Scl-rool District. whicli lurnishes educational services fbr students in qraders K-8

aud has a "sending" relationship rvith the Clark 'fowr-rship School District lbr students in grades 9- 12.

Ganvood School District Costs

The fiscal impact resulting l'rom thc addition of the 28 new students to the Garwood Borough

School District has been statistically structured under the assumplion that all ncw stu,Cents u,erc

enrolled during 2014. -l-he 
costs anticipated lbrthe added enrollmcnt o1'28 students in tl.re s;chool

district have been estirnatcd on the brasis o 1'the actual reported per pup il appropriations fbr t he 20 1 5 - I 6

school 1'ear.

During the 2015-16 school year. the Garwood Borough School District anticipates a total

operating budget of $8.007.185, of whicl-r $7.402.118 (92.44 pcrccnt). is funded by proJrerly taxes.

Relative to the school district's anticipated enrollment, the current (2015-16) school district buLdgct8

eqllates to $ 1 5.63 9 per student. of vv'hicl-r $ 1 4,45 7 per student. is lirncled by tax revenues. Applf ing

the average tax-supported school clistrict cost of $14"457 to the 28 ncw stlldcnts estinated to bc

crrrolled. y'ields added tax-strpporterl school district costs amollnting ro $404,t100 (28 x $ 14.457 :
$401.800).
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COUNTY SERVICES IMPACT

A broad range of services are furnished by the Countl'governrnent, its agencies, ofllces, and

departments. 'l-hese services. which are provided and available to all ('ounty resider.rts without respecl

to municipality of residence, include the services of County Courts; Sheriff s ofl'ice: various hLealth.

saf'ety. and welfare progranrs: maintenance of County roads; County eclucation services: County parks;

recreational facilities: etc. Thc nalure of thc services provided by the ('or.rnty are such that its serr,'ice s.

facilities and operations are generally o1'countyr.vide use and bencllt. and the costs thercof are not

allotted and cannot be segregated on a r.nunicipality-by-rnunicipalit,v basis. 'l'herefbre. it is difllcLrlt

to specificalll'separate and deten-nine the actual measllre of benefit. and the costs attendant thereto.

received by Garwood Borough residents fiom Union Countl operations.
-l-he 

absence of a direct cost/beneflt relationship in the serviccs supplied by the Count,,'c1ocs

not preclude its analysis, but rather. focuses the correlations upon the actual manner in u'hich Countv

services are lurnished and fi-ranced. ;\lthor.rgh County services are provided to the general public.

thcse services are not flnanced by the population. but through the asscssment of a Cor-rnt1,'Tax uporr

property valuatiot-ts. A calculation of the estirnated Cour-rty costs and estimated County rcvenues

resr.rlting fiorn the proposed mixed-use redevelopmcnt in Garu.ood Borough may also be derivecl from

this bifirrcated relationship between costs and revenues.

Count)'Costs

County services are provided primarily. and in some instanccs exclusively. fbr ti-re benefit of-

Courrt,v residents with only a lirnitcd amount of services rendered to r-rcx-residential properties ancl

non-resident errployees. Becausc tlhe vast nra.ioritl,of Llnion Countl's services and associated costs

are flmished to and for the bencflt of Countv residents. only a nominal and indirect relatiorrship cxists

relative to t-ton-residential propertiers and the employ'ees thereof. O1-the total County appropriaLtions.

only those activities involved u,ith general government. public salet),. public r,vorks. and jLrdiciari'

could reasonably be perceived as providing a service/beneflt to non-residential propertie s erncl their

employees. These types o1'County rservices. which are provided 1br the.ioint benellt of rer;idents ancl

non-residents. account fbr approxiniately 43 percent of the total Cor-rnty expenditures rvhilc the
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remaining 57 percer-rt of Union County's expenditr,rrcs are furnishccl exclusively tbr the County"s

residential population.

Non-Residential Costs - hlthough the ma.joritl' ol- the C'()r.utt\''s tax-supportr.rl ctrsts arc

provided lbr the benefit of the County's residents. sonre portion o1' thc total tax-sr:pJrortcci

appropriations arc attributable to uon-resicicntial properties. During 201 5. approximatell'$32.2 million

o1'thc Countl"s tolaltax-sLtpportecl appropriations of $335.3 rrillion u'oulclbe allocated to the CoLrntl''s

commercial and industrial propcrties riith 182.250 estimated er.nplovces. yielding a non-residential

(cot'trmercial/industrial) cost lactor,rf $177 per comrnercial/industrial cmplol'ee. Appll,ing thi:; non-

residential cost lactor of $177 per cmplovce to the zl0 new emplovccs generatcd b1,thc corrrncrcial

space u'ithin thc mixed-use redevelopnrent l,ields an allocatcd a local Llsc cost of $7.080 (rl0 x $i177',

$7.080).

Residential Costs - Durir.rlt 2015. $2tt5.3 nrillion o1'Union Count\''s total tax-supJrortccl

expenditures of $335.3 nrillior-r woulcl be allocated to the ('ountv's lcsidential propcrties;. With an

estirrlated year-end 2015 population o1'558.740 pcrsons. the tax-supported rcsidcntial expenc'litures

rvould antollnt to $5 1 I 1or each of th,: Countl" s residcnts. Cor-rccntratcd rcsiclential clcvclofrmcn ts that

clo tlot require atr extension of County inliastrr-rcture u,ould be expccted to ha'n'e a "'marginal" adclccl

cost lllat is approxir-nately 60 percent o1'the "averagc" cost. or $307 per capita. Appll,irLg the

"rrarginal " per capita Couuty cost appropriation of $307 to tl.rc 548 ncri,'rcsidents estirnated to rcsiclc

u ithin the proposed ntixed-use redevclopmcnt indiciites an allocatcd ('or-rnty scn,ice cost apltropriation

ofS168.240(548x$307-$168.240). Giventherragnitr.rcleol'LJnionCounty'opcratiorrs.theabscncc

of'a direct cost/rer,'cnne basis fbr the provision o1'Countv serviccs. ancl thc lact that the iiclclecl

clcr eloptnetrt n'ould represent a non:rinal (0.10 perccnt) increase i1 tltc C'our-rtt,'s total popLrlatiop. it is

Lrrllikell' that Countl'costs u'ould increase proportionately. To thc contrar\,. it is probable tlt2t the

added developr-r.rent could sr.rbstantialll,be accomrnodated and servicccl b1'existing Cor-rnt.l facititics.

equipment. and personnel.
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ANNUAL REVENUES

The proposed mixed-use redevelopment is located on a propcrty that is within an area in the

Borough of Garwood that has been designated as an area in need of redevelopment. Pursuant to the

tertns of a proposed Financial Agreement between the redeveloper and the Borough, the redeveloper

will fbrm an urban renerval entity that is qualified to do business under the provisions of the Long

Term Tax Exemption Law, as set forth in |V.J.S.A. 10A:20-l et seq. In accordance with prcvisi,rns of

the Long Term fax Exemption Law, the redeveloper will prepare a proposed Financial Agreement that

would provide the Borough with an increased share of the total annual revenues generated by the

proposed redevelopment.

Current Revenues

The property that is the subject of this fiscal assessment involves a propor;al for the

redevelopment of a 5.2 + acre tract of land located at South Avcnue and Center Street that is

designated as Block 401, Lots 1 , 2. 4 and 5 on the Offrcial Tax Map o1'the Boroush of Garwood.

Assessed Valuation - The redevelopment site consists o1' a four (4) tax lots that have

combined assessed valuation of $2.509.100:

Proposed Redevelopment Property

Assessed Valuc

Block

401

401

401

401

Total

Lot

I
2

4

5

Land hnprovcments Tota.[

$ I ,14ti,400
$ 844,400

$ 417,300
$ 101 .000
$2,509.100

s 500,500 $ 645,900
$ 392,000 $ 452,400
$ 105,500 $ 311,900
s 34.300 $ 66.700
$1,032,300 $1,476,900

Current Properfy Tax Revenues - The property to be redeveloped, as indicated in the

preceding tabulation, has a total current assessment of $2,509,100. At the Borough's curr,Jnt general

tax rates, the existing use of the subject property would generate annual propertl'tax reverrues fbr the
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Borough of Garwood amounting to $80,618, along with property tax revenues of $105,()09 for the

Garwood School District and property tax revenues of $46,694 for lJnion County. The total property

tax revenues generated by the existin.g property amount Io $233 .221 and are attributable to tJre properly

taxes of $95,952 on the land assessment and taxes of Sl37 ,269 on the improvements. 'fhe annual

property tax revenues applicable to a current assessed valuation of $2,509,100 are summarized below:

Garrvood Redevelopment Property
Eltsting Propertv fax n

Land Imorovemcnts

Existing Assessment

Property Taxes/$100
Municipals $ 3.213
School District $ 4.221

Counrya $ 1.861
Total S 9.295

$ 1,032,300

$ 33,168
q 4? 57'l
q 1q?114

$ 95,952

$ 1,476,800

$ 47.4s0
$ 62,336
$ 27.483
s 137.26c)

Total

$2,509, [00

$ 80,t11 8

$ 105,909

$ 46.ti94
s233:)21

Financial Agreement With In-Lieu llayments

The proposed residential redevelopment on a property in the Borough o1'Garwood that is

within an area in need of redevelopment. Pursuant to the terms of a proposed Financial Agrer:mcnt

bctween the redeveloper and the Borough. the redeveloper will form an urban renewal entity ("En1ity")

that is qualified to do business undi:r the provisions of the New Jerscy laws providing for Payments

In Lieu (PILOT Payments), as set lbrth in N..I.S.A. 10A;20-1 et seq..1br the commercial space and

residential housing units to be rede.'reloped on the subject property.

The annual revenues that could be expected to be generated fron-r the residential rede,velopment

proposed fbr the subject property have been calculated to illustrate the Annr-ral Service Charges and

other payments to be paid to the Ilorough under the anticipated terms of a Financial .Agre,:ment

between the urban renewal entity anC the Borough of Garwood. Pursuant to the provisions of 1/.,lSl.

10A:20-l et seq., the annual payments may be calculated using the Annual Gross Revenue rnethod or

(at the option of the municipality, or when the annual gross revenue cannot be reasonably ascertiiined)

using the Project Cost method. To the extent that annual gross revenues the commercial. space and

rental apartments in the redeveloprnent plan can be readily calculatcd, the Annual Gros;s Revenne

rnethod has been utilized.

' Includes Library Tax of $0. I I 5i$ 100

a Includes Open Space Tax of $0.052/$100
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Annual Gross Revenue Method

The proposed redevelopment plan, consisting of 16,452 sqllarc fbet of commercial space and

315 multi-family, rental housing units, wor"rld be expected to generate Annual Gross Revenues

amounting to $8,805,180 when completed and occupied. The total (combined) An;nual (iross

Revenues amount to $8,805,180 and, pursuant to the terms of the redevelopment agreeme:nt. r,r,ith an

Annual Service Charge amounting to ten (10.0) percent, would generate Annual Servi,:e Charges

amounting to $880,518 during the I'rrst year of full occupancy:

Estimated Annual Gross Revenues
Ganvoocl Station Mixcd-Use Redevelopment

Non-Residential
Retail
Subtotal

Residential
Market
Affordable
Other Income
Subtotal

Totai

Size
(Sq Ft)
16,452
16,452

Monthly
Units Rsrl
283 52.,201
32 $ 837

$ 212
315

Total
AGIT

$7.250.460
8 311,776

$ 801.659
$8,363,995

$8.805. I 80

Annual
Svc Chg
10.0%

$ 44.128
$ 44,128

ASC
(0.10)

s725,046
$ 3 1,178

$ 80.166
$836,390

$880.518

Annual Gross Revenue
Per Sq Ft Aggregllc
$26.82 $ 441.28s
$26.82 $ 441.285

Annual
Rent5

s25,620
s 9.743

$ 2,545

Land Tax Credit - The completed redevelopment would be cstimated to generate an Annual

Service Charge of $880,518 that, net of land taxes of $95,952, would yield a net Annual Service

Charge of $784,566 on the improvements represented proposed rede velopment. After the land tax

credit,thenetAnnualServiceChargearnountsto$784"566, ofu,hichg5.0percent.or$745.338r,1'ou1l

be retained by the Borough of Garwood. Union Cor-rnty wor.rld be entitled to an annual payment that

anlounts to tlie remainder (5.0 percent) of the net Annual Service Charse" or $39.228.

' Annual Rent is Gross Potential Re't less three percent vacancy.
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Annual In-Lieu Payments - The completed mixed-use redevelopment, pursuant to the provisior-rs

of a Financial Agreement, could be expected to make'onet" annual in-lieu payments to the Borough

of Garwood and Union County amounting to $784,566. These payments would be distributed between

the Borough of Garwood ($745,338) and the County ($39,228) as detailed in the following tabulation:

Garwoorl Station Mixed-Use Redevelopment
Annual Service Charges and Administrative Fees

Annual Service Charse

Total
$784,556

Garwood Count),
$39,228$745,3 3 8

Total Annual Payments - With the inclusion of the land tax payments, which currentll'

amount to $95,952, the proposed residential redevelopment would be cxpected to generate lotal zrnnual

payments (PILOT revenues and land taxes) amounting to $880,518:

Proposed Mixed-Use Redevelopmcnt
Annual Revenues

Source

Annual Service Charge

Land Taxes

Total

Municipal

$745,33 g

$ 33,168

$778,506

School

$0
$43.573

$43,5 73

County

$39.228

$19.211

s58.439

Total

$784,5ti6

$ 95.9:t2

$880,5 t8

Annual Revenue Comparisons

The payments that the Borough of Garwood would retain ',vith the proposed tax abatr:ment

($778,506) areg.Ttimesthepropertytaxrevenues($80,618)thattheBoroughcurrentlyreceivesfrom

the existing property and are 1 .23 tinres the proper-ty tax revenues of $632,9606 that the Borgush ,,vogld

rcceive with Ordinary Applicable Taxes:

'Tlre proposed redeveloprnent., with a cornpleted project value of $67,442,049 and an estimated
assessment of $ 19,699,80, rvould generate municipal propefty tax reverrucs o1'$632,960 at the current
municipal property tax rate of $3.213 per $100 of assessed valuatiorr
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Existing Use
Proposed Redeveloprne!.!
Ordinary Taxes
PILOT payments
Allocated Costs

Garwoorl Station Mixed-Use Redevelopment
Annual llevenue Summary and Comparison

Borough of
Garwood

$ 80.61 8

$632,e60
$778,506
$366,430

As summarized in the preced:ing tabulation, the annual revenues that would be received by the

Borough of Garwood with a Financial Agreement providing lbr in-lieu payments are 9.7 tirnes thc

current municipal tax revenues of $80.618 and are 2.12 times the allocated municipal se:rvice oosts

of $366,430 Significantly, the annual revenues generated for the Borough of Garwood ($778,506)

and the local school district ($43,5;73) with the proposed tax-exemption amount to $822.079 and

exceed the combined municipal and school district costs of $771,2307 allocated to the proposed nrixed-

use redevelopment, notr.l'ithstanding the inclusion of 32 "affordable" housing units.

' Municipal service costs of $366,430 plLrs school district costs o1'$404,300 :$771,23Ct,
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FISCAL IMPACT OVERVIEW

In the preceding sections. the nature and magnitude of the proposed mixed-use redeveloprnent

in the Borough of Garwood relative to the existing community have been defined and quantifie,l. and

the prospective impact thereof upon the various services furnished by the municipality, school system

and County have been determined. 'fhe need for a variety of services, and the costs thereof. as a result

of the proposed redevelopment, were subsequently refined to illustrate the ultimate impact through

cost/revenue analysis.

The results of these analyses, as previously discussed, indicate that the completed

redevelopment would, with the proposed tax exemption, generate Annual Service Charges and land

taxes fbr the Borough of Garwood that amount to $778,506. The annual revenues generated fbr the

municipality with the proposed tax abatement are 9.7 times the current municipal tax revenues of

$80,618 and are 2.12 times the allocated municipal service costs ol'$366,430. Significantly, the

annual revenues generated for the Borough of Garwood and the local school district with the proposecl

tax-abatement ($822,079) also exceed the combined municipal and school district costs of $77 1 ,230

allocated to the mixed-use redevelopment, to yield an annual revenue surplus for municipal and school

operations.

Under Ordinary Applicable Taxes. the Borough of Garwood rvould receive only 3,1.6 percent

of the property tax revenues generated by the proposed redevelopn-rent. The utilizat.ion of the

provisions for tax-exemption would provide the Borough with 8t1.4 percent of the total annual

revellues generated (annual service charges and land taxes), and yield annual payments to the Borough

of Garwood amountins to $778.506.

Impact Summary

The foregoing analysis has demonstrated that, if the proposcd redevelopment had been irr

existence during 20l5,the annual municipal revenues expected to be generated would have amounted

to $778,506 and would fully offset the allocated tax-supported municipal costs $366,430 and resulted

in a municipal revenue surplus of $412.076. The existing costs allocations for municipal operations

provide one possible distribution of the estimated overall costs; but it is the overall cost esrimate. and
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not the specific distribution of this cost, that is the most reliable product of this analysis. The actual

and final determination of specific services, equipment, and manpowcr needs most appropriatel'y rests

with the various municipal and school authorities responsible for the provision of these services.

Similarly, the allocation and/or reallocation of newly realized revenue sources should nec:essarily be

reserved for those charged with the responsibility of managing these flscal resources.
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STRUCTURE TYPE/
BEDROOI,4S/

VALUE N"ENURE

5+ Units (Own),

AllValues

Below Median $185 361

Above li,4eCian $1 85,361

5+ Units (0wn), 2 BR

AlVaues

Belov,, lv'1ed an $226,552

Above lledran $226,552

5+ Units {0wn), 3 BR

A I Values

Below Median $226,552

Above Median $226 552

5+ Units (Rent), 0.1 BR

A lValues

Below Median $125 716

Above lr4edian $1 25,71 6

5+ Units (Rent), 2 BR

All Values

Belovv Median 5177,123

Above Median $177 )23
5+ Units (Rent), 3 BR

All Values

Belc,r fled an $173,CC4

Accve f,led an $173,004

2.4 Units, 0-1 BR

AilValues

Below fr4edian $123 574

Above lr4edian $1 23,574

2.4 Unils, 2 BR

AllValues

Belorv Med an $149,607

Above |\4edian $149,607

2'4 Units, 3 BR

All Values

Belcw Medlan $226 552

Abcve Median $226 552

2.4 Units,4.5 BR

Al Values

Belorr Median 5370,722

Abcve Median $37A,722

BR

1 197

1.171

1€i44

1.e94

1 102

Lt,bZ

2,469

2.ti2\

2.1A4

1 ,5,07

1.,:,/U

1 e44

2,:0 3

2,4 93

2 107

J.I CC

'1 Aaa

2,Cr4 3

r.c00

Lz.ZX

2.ei5 1

2 857

2.44A

3 529

3,6i65

3 :,BB

3.99 5

4 2:31

3 ei99

APPENDIX 1

Demographic il4ultipliers - Total population

STATEWIDE NEW JERSEY
TOTAL PERSONS AND PERSONS BY AGE c on tin ued

5.1 7 1 8.34

AGE

35.44 45.54

0.304

0.364

4 223

65.7.{ i 5+5 5.64

0 094

0137

0,036

0125

0167

0 069

0.530

0.47 4

0.605

u.vo /

0.951

0.984

0 009 0 070 0.569

c 053 0.083 0.285

0,085 0057 0Bss

0.1 90 0 098 A 077

0,113 0,100 0,093

4,237 0.097 0 061

0,353 0.1 B0 0,1 13

0 364 0.195 0.1 15

0,342 0.164 0.112

0.071 0 122

0.074 0,'131

0.064 0 105

0,213 0.471

0,301 0,655

4.124 0.283

0,485 0.320

0 520 0.324

0 41 9 0.3i2

0,537 0,481

0,588 0,s24

0,486 0 438

0,1 45 0.124

0 1 4Q. 0,097

0,1 50 0,1 59

0 294 0 191

0 290 0 164

0 301 A.243

0,332 0.243

0 412 0.2C4

0 250 0.282

0.1 59 4.21,4

0151 0-171

0.171 0 274

0 153 0 161

as21 0 i47

0.21 ,l 0. i 86

0.1 2it 0 053

0 103 0 011

0,151) 0.086

0.149 0284

a 26"?. 0,351

0 03ri 0 216

0 069 0.090

0,065 0.060

0,0i3 0 121

0.07rr C.041

c 02:2 0 000

0128 C0E8

0 087 0,133

0.11/ 0158

c 057 0 106

0 09i 0 063

0,08:z 0,052

0 101i 0,c75

0,2a7 0.323

0 265 0,478

0,147 0 1 65

0 431 0 973

0 392 1 242

0 470 0,702

0,1 79 0 288

0.151 0,259

c.2A7 0.318

0 250 0.453

0 311 0.603

0 158 0 300

1 137 A 5i7

1 064 0 587

1 212 0 568

0.747 A,278

0.650 0.282

0.847 0.274

0.940 a.477

0,939 0 497

0 940 0 456

0 199

0,246

0 151

0 654 0 363

0.7:B 0,269

0,588 0,460

a 221 0.112

0,141 0,111

0,304 0 1 13

0.217 0.157

0,200 0.1 44

0 235 0,169

0 109

0,'1 14

0,104

0 293 0 805 1 062

0 355 1 070 1,085

0228 0530 1038

0.384 0.749 1.141

0,474 0 965 1212

4 27 0 0.471 1 .C52

0,209 0 10 /

0 099 0 047

4322 0 170

0 036

0.021

0 052

0,623 0.527 0,216 C.19,1 0.162

4,744 0.557 0.073 0129 0.078

4 471 0 490 0,396 0270 0 268



APPE,NDIX 2

Dernographic N4ultiplier.s - pr.rblic School Chilch.en

PUBLIC SCH00L CHILDREN (pSC) (continued

STRUCTURE TYPE/
BEDROOI{S/

VALUE /TENURE

5+ Units (Own), 0'1 BR 
I

Arvaues I olrz
8e orv Median $129,835 I O I OZ

Above l,/edian $129,835 I O OSr

5. Units (Own), 2 BR 
Ir y'arLes I OOgg

Below lt'eo an $226,552 | O rOr

Above lled an$226,552 | O OgZ

5+ Units (own), 3 BR 
IAilvatues I o qoz

Be c,v liled:an $226,552 | O SSg

Aoo, e lved an 5226,552 I O Zgg

5+ Units (Rent), 0.1 BR 
I

ArValues I oooo

3e ow Meo ar $1 25,716 | O OOg

Above lrled an $125,716 I O OSt

5+ Units (Rent), 2 BR 
I

A lValues Q,275

Beiorv fledian $1 77,123 I O,,llZ

Alove Median $177 ,123 I O tt S

5+ Units (Rent), 3 BR 
]ALVatues I oogz

3: o,', ',1e j ar $ 173,004 | t .Ol

Above lr,1ed an 9173,0C4 I O SOO

I

2.J Ur ts, 0'1 BR

^.'/a,res I orco
Belo,', ','eoran $123,574 | O.Zll
Aoo.,et'/edian$123,574 I OZOq

2.4 Units, 2 BR 
IAlVarues I Oiaz

Below lr4edian $149,607 | O Stq
Above i,'eo an 5149 607 i O Zog

2.4 Units,3 BR 
IA|Vaiues I oou.t

Belorv lrlec,an $226,552 i O vqO

Aoove lr'ed,an 5226 SSZ I O qrZ

2'4 Units, 4.5 BR 
I

All vatues I osso
Beloil hleoian $370,722 | O lqZ

ruoLrv D!nvvL (JxAlrE

Junl0r
High School l.linh arhanl

(7'e) (10:12)

Elementary

0,100

0.13i

0 051

0 007

u.u0)

0 072

0 321

0,406

0 234

0 040

0 043

0 037

0 183

0 286

0 078

0.193

0,i01

0 225

V,]JY

v,r40

0 153

0.252

0 3fi0

0,1 41

0 306

0.i23

0,244

0 000

0.0'1 ri

0.000

0 013

0 013

0.013

0,068

0,1 34

0,000

0 012

0 015

0,009

0,051

0,081

0,0r I

4,229

0,251

0 208

0,052

0,044

0 060

0,074

0,084

0 064

0,171

0,244

0,094

0,143

0,2 56

0,000

0,008

0,01 5

0,000

0 018

4,424

0 00/

0 054

0 058

0 049

0,008

0,01 1

0.00 6

0,041

0 065

0 0'17

0 109

0,091

4 127

0 059

o 067

0 051

0,057

0,0 71

0.442

v, to

0,1 80

0,()7 4

0,'167

0,165

0,1 68

A,'J21

0.1 54

STATEWIDE NEW JERSEY
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APPENDIX 3

Trarrsit Oriented Development
Public School Children Multipliers

PLrblic School Children Ceneration from
in

Selected Transit-Oriented
New Jersey

Developnrents (TODs,t

PROJECT
rlBQEl!!

PU PIL
CIL\LBATl9l!

P ublic

Scltool
C lt i ltlren

I

PUPI L

M,-u_tf-uL_!-EB5_

Pultlic Scltool
t llltufL'1)

Nlultipliarr

t).0{l

(1.(l l

(i l) |

() I ()

0.0.J

0.0 2

0 t.r2

0r)I

1.) ,i -r

() 01

0.02

Loca( io n

\,Vc!l Nc\\, \'of i(

Ni:w,Iirlrr:wicli

&.(Jrrrslo',v|l

r\1r'Lui Jtln

-loLrllr ( )rangt

\,!'c,sL Nrrr,\'ork

V\i est Nerv \irr.k

\\t'sl Nrtrv v, ork

\,\rt.sl N|r! YOrl<

Nr:rv llrurrsrvlr k

Tenure

R(: r(,r

l<cr)ta l

R(inlJ I

li('f t;l

lici)la

RcirtaI

Renta I

IlcntI1

ilr'ir ta I

llcnt,rl

S IZE

Nttrnber
of

Units

I5,1

2 ()0

131

r05

'204

J02

212

) 4,1

)a

:11 5

2,1{J3

I 11r,t s lttrlt it rr ltool r rr rl r,t (J !,rlr31 1;t, 
' 
," rtrltritt 1i itoUs 1g 1tr ls

l'rL)i'|l(ll l) oril' i \(l si/f i rlr)rrrr,lL of rr,Ls rlr'rivcrl iroill tir(l (tcvclol)rr! oi (Lrc rrrlrcd(c(l lOl )S

CENTER [OR URI]AN POI-lCY RESLr\RCH



APPENDIX 4

Demcgraphic Multipliers - Affordable Housing

Household Sizr:, School-Age
Low- and Moderate-lncome

Children, and Public
Households (LMl) in

School Children for
New f ersey (2000)

All HousingTypcs and Bedroonrs

Singlc-family, Detached
2 BR

3 BR

4BR

Single-Family, Attached
2BR
]BR

5+ Units, Own
IBR
2 tlR

3 tlR

5+ [Jnits, Rent
IHR
2BR
3BR

L95
2,4t)

3.47

2.09

3.0s

folal
Persoirs

2l5

Sc/rool-Age

Lnilutetl

0.5 0

0.24
0.51

0. B3

0.35
0.86

0.07
0.21

0.60

0.1 6

0.68
137

ruDttc Scnoot

C/r(/drert

0,4 5

0.21

0.46
0.71

0.3 2

0,7 8

0.06
0. rB

0.54

0, l4
0.62
1.27

t.J /

1.76

2.51

1.61

z,/l)
?A,,

SaLtrcc

The Ne\v lertq' Corncil on Af/ordablc l1o{6ing (Co^fl) Urriionrr Haxing Alkrdabiliry Conrmlr {u|.lAC) lndicarc rhe fdlcrving
Cr-cupitlq' standards: 'A gulkr rhJll k:alfodr.ble lo a one+€{r4n horxelold; t me_lcdroonr unlt rhall bc afiofd.tble to a on€
rrvl ure{ral( lxrorr lrorLse{nrdr r t*otc,&.ori urrit srrafl be airut]rbre Io r fvct-prsorr houduid; I rhrec-bcdrmnl unit r]ull
Le rf(qdeLle ttr I forrr and ure{ralf prco hcraelrdd; anl a fourtredrocn rnll itall fi€ alfcrd,rb]e to a riy-pe11on lrolsehdd.,
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Exhibit B 
   



Garwood Station
Garwood, NJ
Date: 4/18/2016

t Description
Within 1000 Elevator Year Total COAH SAC Data SAC Total BR Per SAC

Development Address Town FT of Transit Served Type Built Units Units 2015-2016 Source Per Unit Stud. 1BR 2BR 3BR BRs Unit Per BR
0 Subject Property Park Ridge Transit Garwood Yes Low-Rise Proposed 315 31.5 28 Proposed Development 0.089 14 198 96 7 425 1.35    0.066

Nearby Properties

1 Garwood Lofts 710 North Avenue Garwood Yes Yes Low-Rise 2009 50 0 2

4-6-16 email from Teresa 
Quigley-Garwood schools K-8 
(2 students). 4-12-16 
response for ALJ High School 
(0 students) 0.040 0 50 0 0 50 1.00    0.040

2 Stephanie Gardens 54 Third Avenue Garwood No No Low-Rise 1973 36 0 0

4-6-16 email from Teresa 
Quigley-Garwood schools K-8 
(0 students). 4-12-16 
response for ALJ High School 
(0 students) 0.000 4 32 4 0 44 1.22    0.000

3 Cranford Crossing 2 South Avenue West Cranford Yes Yes Low-Rise 2007 50 0 0
3-3-16 email from Karen 
Durana, BOE Secretary 0.000 0 6 44 0 94 1.88    0.000

4 Riverfront at Cranford Station 105 Chestnut St. Cranford Yes Yes Low-Rise 2014 108 19 0
3-9-16 e-mail from Karen 
Durana, BOE Secretary 0.000 0 27 81 0 189 1.75    0.000

Total Nearby Units 244 Avg. SAC Per Unit for Nearby Properties 0.008 Avg. SAC Per BR for Nearby Properties 0.005
TOD Properties

5 Avalon at Rutherford Station 201 Railroad Ave East Rutherfo Yes Yes Low-Rise 2006 108 0 4

2-29-16 fax from 
Superintendent's office at 
East Rutherford BOE 0.037 0 47 61 0 169 1.56    0.024

6
Highlands at Morristown 
Station 10 Lafayette Ave. Morristown Yes Yes Low-Rise 2009 217 4 5

3-21-16 e-maiil from Pat 
Giacomaro, Admin Asst BOE 0.023 0 137 80 0 297 1.37    0.017

7 Fair Lawn Promenade Route 208 Fair Lawn Yes Yes Low-Rise 2015 150 0 4

3-11-16 email from Sandy 
Logan, Secretary to 
Superintendent 0.027 0 25 121 4 279 1.86    0.014

Total TOD Units 475 Avg.  SAC Per Unit for TOD Properties 0.027 Avg. SAC Per BR for TOD Properties 0.017
Non-TOD Nearby Properties

8 Lamberts Mill Village 333 Spruce Mill Lane Westfield No No Garden 1992 332 0 0
03-31-16 email from Lisa 
Bertone, BOE secretary 0.000 0 145 116 71 590 1.78    0.000

9 Woodmont Station at Cranford 555 South Avenue EasCranford No Yes Low-Rise 2015 163 24 17
3-9-16 e-mail from Karen 
Durana, BOE Secretary 0.104 0 72 70 21 275 1.69    0.062

Total Non-TOD Units 495    Avg. SAC Per Unit for Non-TOD Propertie 0.034    Avg. SAC Per BR for Non-TOD Prop. 0.020    

School Age Children Survey

Public School Children ("SAC") Year 2015-2016 Bedroom Distribution (Source: Costar)

1 8/30/2016



 
 
 
 
 
 
 
 
 

Exhibit C 
   



Garwood Station
Garwood, NJ
Date: 8/22/2016

Year Total Total BR Per Total Units Total BR Floor
Development Address Town Built Units Stud. 1BR 2BR 3BR BRs Unit Acres Units Per Acre BR Per Acre Levels
Subject Property South Ave./Center St. Garwood Proposed 315 14 198 96 7 425 1.35    5.286 315 59.6 425 80.4 4.0

Nearby Properties
1 Cranford Crossing 2 South Avenue West Cranford 2007 50 0 6 44 0 94 1.88    0.81 50 61.7 94 116.0 4.0
2 Riverfront at Cranford Station 105 Chestnut St. Cranford 2014 108 0 27 81 0 189 1.75    2.77 108 39.0 189 68.2 4.0

3 Woodmont Station at Cranford 555 South Avenue East Cranford 2015 163 0 72 70 21 275 1.69    5.05 163 32.3 275 54.5 4.0

TOD Properties
1 Avalon at Rutherford Station 201 Railroad Ave E. Rutherford 2006 108 0 47 61 0 169 1.56    1.43 108 75.5 169 118.2 4.5

2
Highlands at Morristown 
Station 10 Lafayette Ave. Morristown 2009 217 0 137 80 0 297 1.37    2.97 217 73.1 297 100.0 5.0

3 Fanwood Crossings Phase I 250-256 South Avenue Fanwood 2012 24 0 16 8 0 32 1.33    0.40 24 60.0 32 80.0 4.0

4
Montclair Residences at Bay 
Street Station 11 Pine Street Montclair 2009 163 7 107 49 0 212 1.30    2.95 163 55.3 212 71.9 4.0

5 AVE Union 1070 Morris Avenue Union 2007 226 0 119 107 0 333 1.47    3.3 226 68.5 333 100.9 4.0
6 Waldwick Station Zazzetti Street Waldwick 2016 111 6 74 31 0 142 1.28    1.98 111 56.1 142 71.7 4.0

Density Comparison

Density (Source: CoStar/NJTaxmaps.com)Bedroom Distr. (Source: Costar)Property Decription

1 8/22/2016
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INTRODUCTION 

This Traffic Impact Study was prepared to investigate the potential impacts of the proposed mixed-use 

development on the adjacent roadway network.  The subject property is comprised of multiple lots located 

along South Avenue in the Borough of Garwood, Union County, New Jersey.  The subject site is located at the 

northwest quadrant of the intersection of South Avenue and Center Street.  The site location is shown on 

appended Figure 1.   

The project is located on Block 401, Lots 1, 2, 4, and 5 as depicted on the Borough of Garwood Tax Map.  

The subject property has approximately 780 feet of frontage along South Avenue and currently contains 

industrial uses.  Existing access is provided via two (2) driveways along South Avenue.  Under the proposed 

development program, a 16,858 square-foot retail building and a three (3)-story residential building with 315 

dwelling units would be constructed on the subject site.  Access to the subject site is proposed via one (1) full-

movement driveway and one (1) egress-only driveway along South Avenue.  

METHODOLOGY 

Stonefield Engineering & Design, LLC has prepared this Traffic Impact Study in accordance with the 

recommended guidelines and practices outlined by the Institute of Transportation Engineers (ITE) within 

Transportation Impact Analyses for Site Development.  A detailed field investigation was performed to assess 

the existing conditions of the adjacent roadway network.  A data collection effort was completed to identify 

the existing traffic volumes at the study intersections to serve as a base for the traffic analyses.  Capacity 

analysis, a procedure used to estimate the traffic-carrying ability of roadway facilities over a range of defined 

operating conditions, was performed using the 2010 Highway Capacity Manual (HCM) and the Synchro 9 

Software for all study conditions to assess the roadway operations.  

For an unsignalized intersection, Level of Service (LOS) A indicates operations with delay of less than 10 

seconds per vehicle, while LOS F describes operations with delay in excess of 50 seconds per vehicle.  For a 

signalized intersection, LOS A indicates operations with delay of less than 10 seconds per vehicle, while LOS F 

describes operations with delay in excess of 80 seconds per vehicle.  The Technical Appendix contains the 

Highway Capacity Analysis Detail Sheets for the study intersections analyzed in this assessment.  The traffic 

signal timing utilized within the signalized analysis is based on field recordings and timing directives provided by 

the New Jersey Department of Transportation (NJDOT). 
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2015 EXISTING CONDITION 

EXISTING ROADWAY CONDITIONS 

The proposed mixed-use development is located along South Avenue in the Borough of Garwood, Union 

County, New Jersey.  The subject site is located at the northwest quadrant of the signalized intersection of 

South Avenue with Center Street. The subject property is designated as Block 401, Lots 1, 2, 4, and 5 as 

depicted on the Borough of Garwood Tax Map.  The subject site has approximately 780 feet of frontage along 

South Avenue.  Land uses in the area are predominantly residential with commercial uses located along North 

Avenue and South Avenue.   

South Avenue (Union County Route 610) is classified as an Urban Minor Arterial with a general east-west 

orientation and is under the jurisdiction of Union County.  Along the site frontage, the roadway provides one 

(1) lane of travel in each direction and has a posted speed limit of 35 mph.  Sidewalk and curb are provided 

along both sides of the roadway, shoulders are not provided, and on-street parking is not permitted along the 

site frontage.  The pavement surface and roadway striping appear to be in good condition.  South Avenue 

provides mobility within Garwood and surrounding municipalities for primarily commercial uses along its length. 

Center Street is a local roadway with a general north-south orientation and is under the jurisdiction of the 

Borough of Garwood.  North of North Avenue, the roadway is designated as Walnut Street.  The roadway 

generally provides one (1) lane of travel in each direction; however, two (2) lanes in each direction are provided 

between North Avenue (NJSH Route 28) and South Avenue.  Center Street has a posted speed limit of 25 

mph.  The pavement surface and roadway striping appear to be in good condition.  Center Street provides an 

underpass traversing the New Jersey Transit Raritan Valley Line and provides the only connection between 

North Avenue and South Avenue within the Borough of Garwood. 

South Avenue intersects Center Street to form a signalized four (4)-leg intersection controlled by a four 

(4)-phase traffic signal.  Each approach to the intersection provides one (1) exclusive left-turn lane and one (1) 

shared through/right-turn lane.  Crosswalks and pedestrian signal heads are provided at all approaches of the 

intersection.  

EXISTING TRAFFIC VOLUMES 

Manual turning movement counts were collected during the typical weekday morning, weekday evening, 

and Saturday midday time periods to evaluate existing traffic conditions and identify the specific hours when 

traffic activity on the adjacent roadways is at a maximum and could be potentially impacted by the development 

of the site.  Turning movement counts were collected at the signalized intersection of South Avenue and Center 

Street.  Specifically, manual turning movement counts were conducted on the following dates: 
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 Wednesday, March 18, 2015, from 7:00 a.m. to 9:00 a.m. and from 4:00 p.m. to 7:00 p.m. 

 Saturday, March 21, 2015, from 11:00 a.m. to 2:00 p.m. 

The traffic volume data was collected and analyzed to identify the design peak hour in accordance with 

HCM and ITE guidelines.  The study time periods have been chosen as they are representative of the peak 

periods of both the adjacent roadway network and the proposed mixed-use development.  Based on the review 

of the count data the weekday morning peak hour occurred from 8:00 a.m. to 9:00 a.m., the weekday evening 

peak hour occurred from 5:00 p.m. to 6:00 p.m., and the Saturday midday peak hour occurred from 11:30 a.m. 

to 12:30 p.m.  The 2015 Existing weekday morning, weekday evening, and Saturday midday peak hour volumes 

are summarized on appended Figure 2. 

EXISTING LOS/CAPACITY ANALYSIS 

A Level of Service and Volume/Capacity analysis was conducted for the 2015 Existing Condition during the 

weekday morning, weekday evening, and Saturday midday peak hours at the study intersection and is 

summarized on appended Table A.1.  Under the existing condition, the signalized intersection of South 

Avenue and Center Street is calculated to operate at overall Level of Service D or better during the study peak 

hours.  All movements are calculated to operate at Level of Service D or better, with the exception of the 

Center Street northbound through/right-turn and southbound left-turn movements at South Avenue which 

operate under capacity constraints during the weekday evening peak hour.   

2018 NO-BUILD CONDITION 

BACKGROUND GROWTH 

The 2015 traffic volume data was grown to a future horizon year of 2018, which is a conservative estimate 

for when the proposed mixed-use development is expected to be fully constructed.  In accordance with 

industry guidelines, the existing traffic volumes at the study intersections were increased by 1.5% annually for 

three (3) years.  The 1.5% background growth rate was obtained from the NJDOT Annual Background Growth 

Rate Table. 

OTHER PLANNED DEVELOPMENT PROJECTS 

To evaluate the future traffic conditions, it is important to consider the potential site-generated traffic of 

other planned development projects that could further influence the traffic volume at the study intersections.  

Other planned development projects include those that are in the entitlement process or have recently been 

approved for building permits in proximity to the proposed development.  Based on consultations with the 

Borough of Garwood’s Administrator/Municipal Clerk, a mixed-use development located at 325-331 South 

Avenue is under construction and would comprise twelve (12) residential dwelling units above existing 
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storefronts. Based on the trip generation characteristics of this development, the application of the NJDOT 

annual growth rate would be adequate to account for the site-specific growth associated with this project.     

2018 NO-BUILD TRAFFIC VOLUMES 

The background growth rate was applied to the 2015 Existing Condition Traffic Volumes to calculate the 

2018 No-Build Condition Traffic Volumes for the weekday morning, weekday evening, and Saturday midday 

peak hours.  These volumes are summarized on appended Figure 3. 

2018 NO-BUILD LOS/CAPACITY ANALYSIS 

A Level of Service and Volume/Capacity analysis was also conducted for the 2018 No-Build Condition 

during the weekday morning, weekday evening, and Saturday midday peak hours at the study intersection and 

is summarized on appended Table A.1.  All movements in the study network are calculated to operate 

generally consistent with the findings of the 2015 Existing Condition. 

2018 BUILD CONDITION 

The site-generated traffic volume of the proposed mixed-use development was estimated to identify the 

potential impacts of the project.  For the purpose of this analysis, a complete project “build out” is assumed 

within three (3) years of the preparation of this study.   

TRIP GENERATION 

Trip generation projections for the proposed mixed-use development were prepared utilizing the following 

land uses published by the Institute of Transportation Engineers (ITE) in Trip Generation Manual, 9th Edition: 

Land Use 820:  “Shopping Center” for the 16,858 square feet of retail space and Land Use Code 220:  

“Apartment” for the 315 proposed dwelling units.  Table 1 summarizes the weekday morning, weekday 

evening, and Saturday midday trip generation volumes associated with the proposed development. 

TABLE 1 – PROPOSED TRIP GENERATION  

 
Weekday Morning 

Peak Hour 
Weekday Evening 

Peak Hour 
Saturday Midday 

Peak Hour 
Land Use Enter Exit Total Enter Exit Total Enter Exit Total 

315 Dwelling Units 
Land Use 220 32 129 161 127 68 195 82 82 164 

16,858 SF Retail 
Land Use 820 33 20 53 87 95 182 143 132 275 

Total 65 149 214 214 163 377 225 214 439 
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Based on data published by the US Census Bureau, approximately 21% of residents in Garwood and the 

neighboring communities of Cranford and Westfield proximate to their respective NJ Transit Rail Stations use 

public transportation or modes other than passenger vehicles to commute to work.  The location of the 

proposed development is particularly suited to provide transit options for its occupants and patrons as two (2) 

NJ Transit Bus Routes operate in the nearby vicinity and the NJ Transit Raritan Valley Line Garwood Station 

is located proximate to the site.  These routes provide connection to multiple areas in New Jersey including 

Hunterdon County, Somerset County, Dunellen, Plainfield, Scotch Plains, Westfield, Cranford, Union, 

Elizabeth, Newark, as well as New York City.  Additionally, as stated within Effects of Transportation Demand 

Management (TDM) and Transit on Trip Generation published by ITE, mixed-use developments located within a 

quarter mile of a transit center or light rail station would be expected to have a 15% vehicle trip reduction due 

to transit use.  Accordingly, a 15% vehicle trip reduction due to transit has been incorporated and is summarized 

in Table 2. 

Chapter 6 of ITE’s Trip Generation Handbook, 3rd Edition, states that internally captured trips can be a 

component in the travel patterns at multi-use developments, such as the one proposed.  When combined 

within a single development, individual land uses tend to interact and thus, attract a portion of each other’s trip 

generation, such as a resident visiting the retail shopping areas.  Utilizing the published data, internal trips were 

calculated between the retail and residential uses during the weekday morning, evening, and Saturday midday 

peak hours.  It is noted that the Trip Generation Handbook does not have published data for the weekday 

morning and Saturday midday peak hours.  However, it is logical that an interaction equal or greater than 

experienced during the weekday evening peak period would occur during the Saturday midday peak period.  

As such, the weekday evening rates have been utilized for the Saturday midday peak hour.  The internal capture 

portion of the site-generated traffic is shown in Table 2. 

As stated within Chapter 10 of ITE’s Trip Generation Handbook, there are instances when the total 

number of external trips generated by a site is different from the amount of new traffic added to the street 

system by the generator.  Shopping centers are specifically located on or adjacent to busy streets to attract 

motorists already on the roadway.  Therefore, the proposed site would be expected to attract a portion of its 

retail trips from the traffic passing the site on the way from an origin to an ultimate destination.  These trips 

do not add new traffic to the adjacent roadway system and are referred to as pass-by trips.  Based upon the 

published ITE data for Land Use 820:  “Shopping Centers,” approximately 34% of the external site-generated 

retail traffic during the weekday evening peak hour and approximately 26% during the Saturday midday peak 

hour is expected to be comprised of pass-by traffic.  Per the ITE methodology, the net external trips (ITE trip 

generation less transit trips and internal trips) were used to calculate the pass-by trips. 



 
 
STONEF IELD ENGINEERING & DES IGN, LLC  PROPOSED MIXED-USE DEVELOPMENT 

 GARWOOD, NEW JERSEY 

6 

The following table summarizes the total trip generation for the proposed development in terms of newly 

generated external site-generated trips (New), pass-by external site-generated trips (Pass-by), site-generated 

trips accomplished via transit, and internally captured site-generated traffic. 

TABLE 2 – PROPOSED TRIP GENERATION – NEW, PASS-BY, TRANSIT, & INTERNAL TRIPS 

 
 

 Weekday Morning 
Peak Hour 

Weekday Evening 
Peak Hour 

Saturday Midday 
Peak Hour 

Code Land Use Amount Enter Exit Total Enter Exit Total Enter Exit Total 
220 Apartment 315 DU 32 129 161 127 68 195 82 82 164 
820 Shopping Center 16,858 SF 33 20 53 87 95 182 143 132 275 

ITE Trip Generation Total 65 149 214 214 163 377 225 214 439 
Internal Capture Trip Reduction -2 -2 -4 -33 -33 -66 -48 -48 -96 

15.0% Transit Trip Reduction -10 -22 -32 -28 -19 -47 -26 -24 -50 
Pass-By Trip Reduction -- -- -- -29 -29 -58 -34 -34 -68 

Total New Vehicular Trips 53 125 178 124 82 206 117 108 225 

 

At the site driveways, the calculated number of pass-by trips is shown as a negative number at the through 

movement as the vehicles are temporarily diverted from the through travel stream into and out of the site 

access point.  The internal trips are internal to the site and therefore not shown on the adjacent roadway 

network.  

It should be noted that approximately 183,100 square feet of industrial uses existed on the subject property 

for many years.  Therefore, it is important to consider the net change in site trip generation.  The trip 

generation rates associated with Land Use 110:  “General Light Industrial” was cited for the existing uses.  

Table 3 shows a comparison of the ITE Trip Generation for the existing uses and the proposed development.  

Please note: the following analysis conservatively does not incorporate an existing trip credit.   

TABLE 3 – ANTICIPATED TRIP GENERATION DIFFERENCE 

 Weekday Morning  
Peak Hour 

Weekday Evening  
Peak Hour 

Saturday Midday 
Peak Hour 

Land Use Enter Exit Total Enter Exit Total Enter Exit Total 

Existing 183,100 SF 
Industrial  
Land Use 110 

148 20 168 21 157 178 12 14 26 

Proposed Development 53 125 178 124 82 206 117 108 225 

Difference -95 105 10 103 -75 28 105 94 199 

TRIP ASSIGNMENT/DISTRIBUTION 

The trips generated by the proposed development have been assigned to the adjacent roadway system 

based on the existing travel patterns along the adjacent roadway network, the location of major arterial 

roadways, and the access management plan of the site.  The “New” Residential Traffic Volumes are illustrated 
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on Figure 4, the “New” Retail Traffic Volumes are illustrated on Figure 5, the “Pass-by” Retail Traffic 

Volumes are illustrated on Figure 6, and the Total Site-Generated Traffic Volumes expected to access the site 

have been summarized on Figure 7. 

2018 BUILD TRAFFIC VOLUMES 

The site-generated trips were added to the 2018 No-Build Volumes to calculate the 2018 Build Volumes 

and are shown on appended Figure 8. 

2018 BUILD LOS/CAPACITY ANALYSIS 

A Level of Service and Volume/Capacity analysis was also conducted for the 2018 Build Condition during 

the weekday morning, weekday evening, and Saturday midday peak hours at the study intersection and site 

driveways.  The appended Table A.1 compares the Existing, No Build, and Build Conditions Level of Service 

and delay values.  With the addition of site-generated traffic, all movements within the study network are 

calculated to operate generally consistent with the findings of the No-Build Condition. 

The southbound approach of the proposed full-movement driveway along South Avenue is calculated to 

operate at Level of Service D or better during all peak hours studied.  All other site driveway movements are 

calculated to operate at Level of Service C or better during the peak hours studied. 

SITE CIRCULATION/PARKING SUPPLY 

A review was conducted of the proposed mixed-use development using the Site Plan (Sheet A1.1), dated 

March 23, 2016 prepared by Russo Development.  In completing this review, particular attention was focused 

on the site access, circulation, and parking supply.  Under the proposed development program, a four (4) story 

multi-use building containing 16,858 square feet of retail and 315 dwelling units would be constructed at the 

subject property.  Access is proposed via one (1) full-movement driveway and one (1) egress-only driveway 

along South Avenue.   

The subject site will be served by a 457-stall parking garage and adjacent ground floor parking containing 

64 stalls for a total of 521 parking stalls.  Both parking areas are accessed via a common driveway off South 

Avenue.  There are 99 stalls (64 stalls within the ground floor lot adjacent to the parking garage and 35 stalls 

on the ground floor of the parking garage) that would be reserved for on-site retail and visitor use.  Also, 370 

stalls within the parking garage would be reserved for resident use only, which complies with the proposed 

redevelopment plan’s requirement.  The final 52 parking spaces in the garage would be made available to 

commuter parking. 
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Regarding the parking requirements for the development, the Borough of Garwood’s proposed 

redevelopment plan requires 1 parking per studio and 1-bedroom dwelling, 1.25 spaces per 2-bedroom unit, 2 

spaces per 3-bedroom unit and three (3) parking stalls per 1,000 square feet of retail space.  For the proposed 

development consisting of 315 total dwelling units and 16,858 square feet of retail space, this equates to 419 

required parking stalls.  As such, the proposed parking supply of 521 stalls would be sufficient to accommodate 

the Borough of Garwood’s parking requirement.  The parking stalls would be 8.5 feet wide and 18 feet deep 

and in accordance with industry standards.  

CONCLUSIONS 

This report was prepared to examine the potential traffic impact of the proposed mixed-use development.  

The analysis findings, which have been based on industry-standard guidelines, indicate that the proposed 

development would not have a significant impact on the traffic operations of the adjacent roadway network.  

The site driveways and on-site layout have been designed to provide for effective access to and from the subject 

property and the parking supply would be sufficient to support this project.   

S:\2015\S-15054 Russo Garwood (South Avenue)\Reports\2015-05 TIS\2015-05-15 Traffic Impact Study.docx 



TECHNICAL APPENDIX

A1



LEVEL OF SERVICE/AVERAGE CONTROL DELAY CRITERIA

A2



LEVEL OF SERVICE /AVERAGE CONTROL DELAY CRITERIA 

 
 
The ability of a roadway to effectively accommodate traffic demand is determined through an 
assessment of the volume-to-capacity ratio, delay and Level of Service of the lane group and/or 
intersection.  The volume-to-capacity ratio is the ratio of traffic flow rate to capacity for a given 
transportation facility.  As defined within the Highway Capacity Manual 2010 (HCM 2010), 
intersection delay is the total additional travel time experienced by drivers, passengers, or 
pedestrians as a result of control measures and interaction with other users of the facility, 
divided by the volume departing from the corresponding cross section of the facility.    Level of 
service is a qualitative measure describing operational conditions within a traffic stream, based 
on service measures such as speed and travel time, freedom to maneuver, traffic interruptions, 
comfort and convenience. 
 
For an unsignalized intersection, LOS A indicates operations with delay less than 10 seconds per 
vehicle, while LOS F describes operations with delay in excess of 50 seconds per vehicle.  For a 
signalized intersection, LOS A indicates operations with delay less than 10 seconds per vehicle 
and LOS F denotes operations with delay in excess of 80 seconds per vehicle. 
 

 
 Level Of 

Service 
(LOS) 

Signalized Delay Range 
(average control delay in 

sec/veh) 

Unsignalized Delay Range 
(average control delay in 

sec/veh) 

 

 
A 

 
<=10 <=10 

 

B >10 and <=20 >10 and <=15 

 

 
C 

 
>20 and <=35 >15 and <=25 

 

D 
 

>35 and <=55 >25 and <=35 

 

E 
 

>55 and <=80 >35 and <=50 

 

F 
 

>80 >50 

 
Source:  Highway Capacity Manual 2010  
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 1
Site Location Map

SITE

A6



  

not to scale

Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 2
2015 Existing Traffic 
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 3
2018 No-Build Traffic 
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 4
"New" Residential Traffic 
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 5
"New" Retail Traffic 
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 6
"Pass-By" Retail Traffic 
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 7
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Proposed Mixed-Use Development
400 South Avenue

Borough of Garwood, Union County, New Jersey
Traffic Impact Study

FIGURE 8
2018 Build Traffic Volumes
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HCM 2010 Signalized Intersection Summary 2015 Existing
2: Center Street & South Avenue AM Peak Hour

Stonefield Engineering & Design Synchro 9 Report
EXAM.syn 11/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 216 411 19 34 336 119 42 284 10 128 235 84
Future Volume (veh/h) 216 411 19 34 336 119 42 284 10 128 235 84
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 10 0 0 0 0 0 8 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 232 442 20 37 361 128 45 305 11 138 253 90
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 409 852 36 377 570 202 279 496 15 295 492 175
Arrive On Green 0.09 0.48 0.48 0.04 0.43 0.43 0.27 0.27 0.27 0.07 0.36 0.36
Sat Flow, veh/h 1774 1769 80 1774 1314 466 1033 1858 67 1774 1366 486
Grp Volume(v), veh/h 232 0 462 37 0 489 45 0 316 138 0 343
Grp Sat Flow(s),veh/h/ln 1774 0 1849 1774 0 1780 1033 0 1925 1774 0 1852
Q Serve(g_s), s 8.7 0.0 21.7 1.4 0.0 26.8 4.5 0.0 18.0 6.8 0.0 18.2
Cycle Q Clear(g_c), s 8.7 0.0 21.7 1.4 0.0 26.8 10.9 0.0 18.0 6.8 0.0 18.2
Prop In Lane 1.00 0.04 1.00 0.26 1.00 0.03 1.00 0.26
Lane Grp Cap(c), veh/h 409 0 887 377 0 772 279 0 512 295 0 667
V/C Ratio(X) 0.57 0.00 0.52 0.10 0.00 0.63 0.16 0.00 0.62 0.47 0.00 0.51
Avail Cap(c_a), veh/h 426 0 886 483 0 772 279 0 511 328 0 667
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.67 0.00 0.67
Uniform Delay (d), s/veh 19.9 0.0 23.5 20.1 0.0 27.7 40.3 0.0 41.2 30.7 0.0 31.4
Incr Delay (d2), s/veh 1.6 0.0 2.2 0.1 0.0 3.9 1.2 0.0 5.5 0.8 0.0 1.9
Initial Q Delay(d3),s/veh 0.0 0.0 1.9 0.0 0.0 0.0 0.0 0.0 4.6 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.4 0.0 13.9 0.7 0.0 14.0 1.4 0.0 12.3 3.4 0.0 9.6
LnGrp Delay(d),s/veh 21.6 0.0 27.6 20.2 0.0 31.6 41.6 0.0 51.3 31.5 0.0 33.3
LnGrp LOS C C C C D D C C
Approach Vol, veh/h 694 526 361 481
Approach Delay, s/veh 25.6 30.8 50.1 32.8
Approach LOS C C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 11.8 39.2 8.1 65.9 51.0 13.8 60.2
Change Period (Y+Rc), s 3.0 6.0 3.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 10.0 32.0 10.0 53.0 45.0 12.0 53.0
Max Q Clear Time (g_c+I1), s 8.8 20.0 3.4 23.7 20.2 10.7 28.8
Green Ext Time (p_c), s 0.0 3.6 0.0 6.8 4.8 0.1 6.5

Intersection Summary
HCM 2010 Ctrl Delay 32.9
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary 2015 Existing
2: Center Street & South Avenue PM Peak Hour

Stonefield Engineering & Design Synchro 9 Report
EXPM.syn 11/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 180 421 61 89 472 154 34 296 50 192 302 99
Future Volume (veh/h) 180 421 61 89 472 154 34 296 50 192 302 99
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 189 443 64 94 497 162 36 312 53 202 318 104
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 351 822 119 458 679 221 148 295 50 171 414 135
Arrive On Green 0.07 0.52 0.52 0.06 0.50 0.50 0.18 0.18 0.18 0.06 0.30 0.30
Sat Flow, veh/h 1774 1592 230 1774 1346 439 961 1615 274 1774 1399 458
Grp Volume(v), veh/h 189 0 507 94 0 659 36 0 365 202 0 422
Grp Sat Flow(s),veh/h/ln 1774 0 1822 1774 0 1785 961 0 1889 1774 0 1857
Q Serve(g_s), s 5.8 0.0 21.5 2.8 0.0 33.4 4.1 0.0 21.0 7.0 0.0 23.8
Cycle Q Clear(g_c), s 5.8 0.0 21.5 2.8 0.0 33.4 14.9 0.0 21.0 7.0 0.0 23.8
Prop In Lane 1.00 0.13 1.00 0.25 1.00 0.15 1.00 0.25
Lane Grp Cap(c), veh/h 351 0 940 458 0 900 148 0 345 171 0 549
V/C Ratio(X) 0.54 0.00 0.54 0.21 0.00 0.73 0.24 0.00 1.06 1.18 0.00 0.77
Avail Cap(c_a), veh/h 429 0 940 556 0 900 148 0 345 171 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.46 0.00 0.46
Uniform Delay (d), s/veh 18.1 0.0 18.7 13.6 0.0 22.4 49.6 0.0 47.0 40.7 0.0 36.9
Incr Delay (d2), s/veh 1.3 0.0 2.2 0.2 0.0 5.2 3.9 0.0 64.6 106.9 0.0 4.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.9 0.0 11.3 1.4 0.0 17.6 1.2 0.0 17.1 9.3 0.0 12.9
LnGrp Delay(d),s/veh 19.3 0.0 20.9 13.8 0.0 27.6 53.5 0.0 111.6 147.6 0.0 41.7
LnGrp LOS B C B C D F F D
Approach Vol, veh/h 696 753 401 624
Approach Delay, s/veh 20.5 25.9 106.4 76.0
Approach LOS C C F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 27.0 9.7 65.3 40.0 11.0 64.0
Change Period (Y+Rc), s 6.0 6.0 3.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 7.0 21.0 13.0 53.0 34.0 13.0 53.0
Max Q Clear Time (g_c+I1), s 9.0 23.0 4.8 23.5 25.8 7.8 35.4
Green Ext Time (p_c), s 0.0 0.0 0.1 9.2 3.4 0.2 7.4

Intersection Summary
HCM 2010 Ctrl Delay 50.1
HCM 2010 LOS D
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HCM 2010 Signalized Intersection Summary 2015 Existing
2: Center Street & South Avenue SAT Peak Hour

Stonefield Engineering & Design Synchro 9 Report
EXSAT.syn 11/3/2015

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 174 438 50 93 387 205 28 192 36 191 260 110
Future Volume (veh/h) 174 438 50 93 387 205 28 192 36 191 260 110
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 179 452 52 96 399 211 29 198 37 197 268 113
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 304 765 88 386 524 277 252 413 77 373 469 198
Arrive On Green 0.06 0.47 0.47 0.05 0.46 0.46 0.26 0.26 0.26 0.08 0.36 0.36
Sat Flow, veh/h 1774 1641 189 1774 1148 607 998 1588 297 1774 1295 546
Grp Volume(v), veh/h 179 0 504 96 0 610 29 0 235 197 0 381
Grp Sat Flow(s),veh/h/ln 1774 0 1829 1774 0 1756 998 0 1885 1774 0 1841
Q Serve(g_s), s 6.8 0.0 25.8 3.6 0.0 36.7 3.1 0.0 13.4 10.0 0.0 21.1
Cycle Q Clear(g_c), s 6.8 0.0 25.8 3.6 0.0 36.7 11.2 0.0 13.4 10.0 0.0 21.1
Prop In Lane 1.00 0.10 1.00 0.35 1.00 0.16 1.00 0.30
Lane Grp Cap(c), veh/h 304 0 853 386 0 802 252 0 490 373 0 667
V/C Ratio(X) 0.59 0.00 0.59 0.25 0.00 0.76 0.12 0.00 0.48 0.53 0.00 0.57
Avail Cap(c_a), veh/h 304 0 853 403 0 802 252 0 490 373 0 667
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.57 0.00 0.57
Uniform Delay (d), s/veh 23.1 0.0 25.0 18.8 0.0 28.7 42.3 0.0 39.7 31.2 0.0 32.6
Incr Delay (d2), s/veh 3.0 0.0 3.0 0.3 0.0 6.7 0.9 0.0 3.3 0.8 0.0 2.0
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.5 0.0 13.7 1.7 0.0 19.3 0.9 0.0 7.4 1.2 0.0 11.1
LnGrp Delay(d),s/veh 26.1 0.0 27.9 19.1 0.0 35.4 43.2 0.0 43.1 32.0 0.0 34.6
LnGrp LOS C C B D D D C C
Approach Vol, veh/h 683 706 264 578
Approach Delay, s/veh 27.5 33.2 43.1 33.7
Approach LOS C C D C

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 3 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 39.0 9.8 65.2 52.0 11.0 64.0
Change Period (Y+Rc), s 3.0 6.0 3.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 10.0 33.0 8.0 58.0 46.0 8.0 58.0
Max Q Clear Time (g_c+I1), s 12.0 15.4 5.6 27.8 23.1 8.8 38.7
Green Ext Time (p_c), s 0.0 4.0 0.0 9.3 4.4 0.0 7.7

Intersection Summary
HCM 2010 Ctrl Delay 32.8
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary 2018 No-Build
2: Center Street & South Avenue AM Peak Hour

Stonefield Engineering & Design Synchro 9 Report
NBAM.syn 3/3/2016

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 226 430 20 36 351 124 44 297 10 133 246 88
Future Volume (veh/h) 226 430 20 36 351 124 44 297 10 133 246 88
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 10 0 0 0 0 0 8 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 243 462 22 39 377 133 47 319 11 143 265 95
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 450 1047 47 414 636 224 208 399 11 232 427 153
Arrive On Green 0.08 0.60 0.60 0.49 0.49 0.49 0.21 0.21 0.21 0.08 0.31 0.31
Sat Flow, veh/h 1774 1764 84 908 1316 464 1017 1862 64 1774 1363 488
Grp Volume(v), veh/h 243 0 484 39 0 510 47 0 330 143 0 360
Grp Sat Flow(s),veh/h/ln 1774 0 1848 908 0 1781 1017 0 1926 1774 0 1851
Q Serve(g_s), s 8.2 0.0 17.9 3.1 0.0 25.6 5.2 0.0 20.5 7.7 0.0 20.9
Cycle Q Clear(g_c), s 8.2 0.0 17.9 7.7 0.0 25.6 13.5 0.0 20.5 7.7 0.0 20.9
Prop In Lane 1.00 0.05 1.00 0.26 1.00 0.03 1.00 0.26
Lane Grp Cap(c), veh/h 450 0 1097 414 0 861 208 0 416 232 0 580
V/C Ratio(X) 0.54 0.00 0.44 0.09 0.00 0.59 0.23 0.00 0.79 0.62 0.00 0.62
Avail Cap(c_a), veh/h 481 0 1103 469 0 873 251 0 493 244 0 666
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.62 0.00 0.62
Uniform Delay (d), s/veh 16.9 0.0 14.8 25.2 0.0 23.4 47.6 0.0 47.3 35.5 0.0 36.6
Incr Delay (d2), s/veh 1.0 0.0 1.3 0.5 0.0 3.0 0.5 0.0 7.4 2.7 0.0 0.9
Initial Q Delay(d3),s/veh 0.0 0.0 1.1 0.0 0.0 0.0 0.0 0.0 12.8 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.1 0.0 11.8 0.9 0.0 13.5 1.5 0.0 14.4 3.9 0.0 10.7
LnGrp Delay(d),s/veh 18.0 0.0 17.2 25.7 0.0 26.4 48.2 0.0 67.5 38.2 0.0 37.5
LnGrp LOS B B C C D E D D
Approach Vol, veh/h 727 549 377 503
Approach Delay, s/veh 17.5 26.4 65.1 37.7
Approach LOS B C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 7 8
Phs Duration (G+Y+Rc), s 12.6 31.8 80.6 44.4 13.3 67.3
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 10.0 32.0 68.0 45.0 12.0 53.0
Max Q Clear Time (g_c+I1), s 9.7 22.5 19.9 22.9 10.2 27.6
Green Ext Time (p_c), s 0.0 3.3 8.2 4.9 0.1 7.2

Intersection Summary
HCM 2010 Ctrl Delay 32.8
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary 2018 No-Build
2: Center Street & South Avenue PM Peak Hour

Stonefield Engineering & Design Synchro 9 Report
NBPM.syn 3/3/2016

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 188 440 64 93 494 161 36 310 51 200 316 104
Future Volume (veh/h) 188 440 64 93 494 161 36 310 51 200 316 104
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 198 463 67 98 520 169 38 326 54 211 333 109
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 331 955 138 442 678 220 134 296 49 171 414 135
Arrive On Green 0.07 0.60 0.60 0.50 0.50 0.50 0.18 0.18 0.18 0.06 0.30 0.30
Sat Flow, veh/h 1774 1592 230 870 1348 438 944 1621 269 1774 1399 458
Grp Volume(v), veh/h 198 0 530 98 0 689 38 0 380 211 0 442
Grp Sat Flow(s),veh/h/ln 1774 0 1822 870 0 1785 944 0 1890 1774 0 1856
Q Serve(g_s), s 5.9 0.0 18.9 8.2 0.0 35.9 4.5 0.0 21.0 7.0 0.0 25.3
Cycle Q Clear(g_c), s 5.9 0.0 18.9 16.0 0.0 35.9 16.8 0.0 21.0 7.0 0.0 25.3
Prop In Lane 1.00 0.13 1.00 0.25 1.00 0.14 1.00 0.25
Lane Grp Cap(c), veh/h 331 0 1093 442 0 899 134 0 345 171 0 549
V/C Ratio(X) 0.60 0.00 0.48 0.22 0.00 0.77 0.28 0.00 1.10 1.24 0.00 0.81
Avail Cap(c_a), veh/h 407 0 1093 442 0 899 134 0 345 171 0 549
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.36 0.00 0.36
Uniform Delay (d), s/veh 19.3 0.0 13.0 20.6 0.0 23.1 51.2 0.0 47.0 40.7 0.0 37.4
Incr Delay (d2), s/veh 1.7 0.0 1.5 1.2 0.0 6.2 1.1 0.0 78.4 123.7 0.0 3.3
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.0 0.0 9.9 2.1 0.0 19.2 1.2 0.0 18.4 10.1 0.0 13.4
LnGrp Delay(d),s/veh 21.0 0.0 14.5 21.8 0.0 29.3 52.3 0.0 125.4 164.5 0.0 40.7
LnGrp LOS C B C C D F F D
Approach Vol, veh/h 728 787 418 653
Approach Delay, s/veh 16.3 28.4 118.8 80.7
Approach LOS B C F F

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 27.0 75.0 40.0 11.1 63.9
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 7.0 21.0 69.0 34.0 13.0 53.0
Max Q Clear Time (g_c+I1), s 9.0 23.0 20.9 27.3 7.9 37.9
Green Ext Time (p_c), s 0.0 0.0 12.1 3.1 0.2 7.7

Intersection Summary
HCM 2010 Ctrl Delay 52.8
HCM 2010 LOS D
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HCM 2010 Signalized Intersection Summary 2018 No-Build
2: Center Street & South Avenue SAT Peak Hour

Stonefield Engineering & Design Synchro 9 Report
NBSAT.syn 3/3/2016

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 182 458 52 97 405 214 29 201 38 200 272 115
Future Volume (veh/h) 182 458 52 97 405 214 29 201 38 200 272 115
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 188 472 54 100 418 221 30 207 39 206 280 119
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 388 1033 118 476 626 331 131 275 52 252 357 152
Arrive On Green 0.06 0.63 0.63 0.55 0.55 0.55 0.17 0.17 0.17 0.08 0.28 0.28
Sat Flow, veh/h 1774 1642 188 873 1148 607 982 1586 299 1774 1292 549
Grp Volume(v), veh/h 188 0 526 100 0 639 30 0 246 206 0 399
Grp Sat Flow(s),veh/h/ln 1774 0 1830 873 0 1756 982 0 1885 1774 0 1840
Q Serve(g_s), s 5.7 0.0 19.0 8.5 0.0 33.1 3.7 0.0 15.8 10.0 0.0 25.5
Cycle Q Clear(g_c), s 5.7 0.0 19.0 16.8 0.0 33.1 16.2 0.0 15.8 10.0 0.0 25.5
Prop In Lane 1.00 0.10 1.00 0.35 1.00 0.16 1.00 0.30
Lane Grp Cap(c), veh/h 388 0 1152 476 0 957 131 0 327 252 0 508
V/C Ratio(X) 0.48 0.00 0.46 0.21 0.00 0.67 0.23 0.00 0.75 0.82 0.00 0.79
Avail Cap(c_a), veh/h 392 0 1152 476 0 957 216 0 490 252 0 667
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.46 0.00 0.46
Uniform Delay (d), s/veh 16.5 0.0 12.2 19.4 0.0 20.7 56.0 0.0 49.9 42.9 0.0 42.5
Incr Delay (d2), s/veh 0.9 0.0 1.3 1.0 0.0 3.7 0.9 0.0 3.5 9.4 0.0 2.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 2.8 0.0 9.9 2.2 0.0 17.0 1.0 0.0 8.5 3.0 0.0 13.3
LnGrp Delay(d),s/veh 17.5 0.0 13.5 20.4 0.0 24.3 56.8 0.0 53.4 52.3 0.0 44.7
LnGrp LOS B B C C E D D D
Approach Vol, veh/h 714 739 276 605
Approach Delay, s/veh 14.6 23.8 53.8 47.3
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 28.1 85.9 41.1 10.7 75.2
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 10.0 33.0 69.0 46.0 8.0 58.0
Max Q Clear Time (g_c+I1), s 12.0 18.2 21.0 27.5 7.7 35.1
Green Ext Time (p_c), s 0.0 3.9 12.1 4.3 0.0 9.6

Intersection Summary
HCM 2010 Ctrl Delay 30.6
HCM 2010 LOS C
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HCM 2010 Signalized Intersection Summary 2018 Build
2: Center Street & South Avenue AM Peak Hour

Stonefield Engineering & Design Synchro 9 Report
BAM.syn 3/4/2016

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 245 474 43 36 365 124 53 297 10 133 246 104
Future Volume (veh/h) 245 474 43 36 365 124 53 297 10 133 246 104
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 10 0 0 0 0 0 8 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 263 510 46 39 392 133 57 319 11 143 265 112
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93 0.93
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 441 1002 85 365 634 215 196 401 11 232 407 172
Arrive On Green 0.09 0.60 0.60 0.48 0.48 0.48 0.21 0.21 0.21 0.08 0.31 0.31
Sat Flow, veh/h 1774 1684 152 849 1331 452 1002 1862 64 1774 1294 547
Grp Volume(v), veh/h 263 0 556 39 0 525 57 0 330 143 0 377
Grp Sat Flow(s),veh/h/ln 1774 0 1836 849 0 1783 1002 0 1926 1774 0 1841
Q Serve(g_s), s 9.0 0.0 21.9 3.5 0.0 26.9 6.6 0.0 20.5 7.7 0.0 22.3
Cycle Q Clear(g_c), s 9.0 0.0 21.9 11.4 0.0 26.9 16.2 0.0 20.5 7.7 0.0 22.3
Prop In Lane 1.00 0.08 1.00 0.25 1.00 0.03 1.00 0.30
Lane Grp Cap(c), veh/h 441 0 1088 365 0 849 196 0 418 232 0 579
V/C Ratio(X) 0.60 0.00 0.51 0.11 0.00 0.62 0.29 0.00 0.79 0.62 0.00 0.65
Avail Cap(c_a), veh/h 462 0 1094 415 0 862 237 0 493 245 0 663
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.60 0.00 0.60
Uniform Delay (d), s/veh 17.8 0.0 15.8 27.7 0.0 24.3 49.3 0.0 47.2 35.4 0.0 37.0
Incr Delay (d2), s/veh 1.9 0.0 1.7 0.6 0.0 3.4 0.8 0.0 7.2 2.5 0.0 1.1
Initial Q Delay(d3),s/veh 0.0 0.0 1.2 0.0 0.0 0.0 0.0 0.0 12.6 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 4.6 0.0 14.1 0.9 0.0 14.2 1.8 0.0 14.4 3.8 0.0 11.4
LnGrp Delay(d),s/veh 19.7 0.0 18.8 28.2 0.0 27.7 50.1 0.0 67.0 37.9 0.0 38.1
LnGrp LOS B B C C D E D D
Approach Vol, veh/h 819 564 387 520
Approach Delay, s/veh 19.1 27.7 64.5 38.0
Approach LOS B C E D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 7 8
Phs Duration (G+Y+Rc), s 12.6 31.9 80.5 44.5 14.1 66.4
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 10.0 32.0 68.0 45.0 12.0 53.0
Max Q Clear Time (g_c+I1), s 9.7 22.5 23.9 24.3 11.0 28.9
Green Ext Time (p_c), s 0.0 3.4 9.2 5.0 0.1 8.0

Intersection Summary
HCM 2010 Ctrl Delay 33.2
HCM 2010 LOS C
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SimTraffic Performance Report 2018 Build
AM Peak Hour

Stonefield Engineering & Design SimTraffic Report
S:\2015\S-15054 Russo Garwood (South Avenue)\Analyses\Synchro\2016-03 TIS\SYN\AM\BAM.syn 3/4/2016

5: South Avenue & Main Entrance Performance by lane 

Lane EB EB WB SB All
Movements Served L T TR LR
Denied Del/Veh (s) 0.0
Total Del/Veh (s) 1.7 0.7 2.6 15.9 2.6

6: South Avenue & Egress-Only Driveway Performance by lane 

Lane EB WB SB All
Movements Served T T LR
Denied Del/Veh (s) 0.0
Total Del/Veh (s) 0.9 0.5 12.5 1.0

Total Zone Performance 

Denied Del/Veh (s) 0.1
Total Del/Veh (s) 458.2

A22



HCM 2010 Signalized Intersection Summary 2018 Build
2: Center Street & South Avenue PM Peak Hour

Stonefield Engineering & Design Synchro 9 Report
BPM.syn 3/4/2016

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 200 467 76 93 532 161 59 310 51 200 316 134
Future Volume (veh/h) 200 467 76 93 532 161 59 310 51 200 316 134
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 211 492 80 98 560 169 62 326 54 211 333 141
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95 0.95
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 307 938 153 411 686 207 110 296 49 171 382 162
Arrive On Green 0.07 0.60 0.60 0.50 0.50 0.50 0.18 0.18 0.18 0.06 0.30 0.30
Sat Flow, veh/h 1774 1564 254 837 1375 415 916 1621 269 1774 1293 548
Grp Volume(v), veh/h 211 0 572 98 0 729 62 0 380 211 0 474
Grp Sat Flow(s),veh/h/ln 1774 0 1818 837 0 1790 916 0 1890 1774 0 1841
Q Serve(g_s), s 6.3 0.0 21.1 8.9 0.0 39.6 5.9 0.0 21.0 7.0 0.0 28.1
Cycle Q Clear(g_c), s 6.3 0.0 21.1 18.5 0.0 39.6 21.0 0.0 21.0 7.0 0.0 28.1
Prop In Lane 1.00 0.14 1.00 0.23 1.00 0.14 1.00 0.30
Lane Grp Cap(c), veh/h 307 0 1091 411 0 894 110 0 345 171 0 544
V/C Ratio(X) 0.69 0.00 0.52 0.24 0.00 0.82 0.57 0.00 1.10 1.24 0.00 0.87
Avail Cap(c_a), veh/h 375 0 1091 411 0 894 110 0 345 171 0 544
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.25 0.00 0.25
Uniform Delay (d), s/veh 21.5 0.0 13.4 22.2 0.0 24.3 55.3 0.0 47.0 40.7 0.0 38.4
Incr Delay (d2), s/veh 3.9 0.0 1.8 1.4 0.0 8.1 6.6 0.0 78.4 119.1 0.0 4.2
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.7 0.0 11.0 2.2 0.0 21.5 2.2 0.0 18.4 9.9 0.0 14.9
LnGrp Delay(d),s/veh 25.4 0.0 15.2 23.6 0.0 32.4 61.8 0.0 125.4 159.8 0.0 42.6
LnGrp LOS C B C C E F F D
Approach Vol, veh/h 783 827 442 685
Approach Delay, s/veh 18.0 31.4 116.5 78.7
Approach LOS B C F E

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 27.0 75.0 40.0 11.6 63.4
Change Period (Y+Rc), s 6.0 6.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 7.0 21.0 69.0 34.0 13.0 53.0
Max Q Clear Time (g_c+I1), s 9.0 23.0 23.1 30.1 8.3 41.6
Green Ext Time (p_c), s 0.0 0.0 13.4 2.1 0.2 6.8

Intersection Summary
HCM 2010 Ctrl Delay 53.1
HCM 2010 LOS D
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SimTraffic Performance Report 2018 Build
PM Peak Hour

Stonefield Engineering & Design SimTraffic Report
S:\2015\S-15054 Russo Garwood (South Avenue)\Analyses\Synchro\2016-03 TIS\SYN\PM\BPM.syn 3/4/2016

5: South Avenue & Main Entrance Performance by lane 

Lane EB EB WB SB All
Movements Served L T TR LR
Denied Del/Veh (s) 0.1
Total Del/Veh (s) 4.8 0.9 3.7 29.4 4.1

6: South Avenue & Egress-Only Driveway Performance by lane 

Lane EB WB SB All
Movements Served T T LR
Denied Del/Veh (s) 0.0
Total Del/Veh (s) 1.1 0.8 16.3 1.1

Total Zone Performance 

Denied Del/Veh (s) 1.0
Total Del/Veh (s) 558.5
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HCM 2010 Signalized Intersection Summary 2018 Build
2: Center Street & South Avenue SAT Peak Hour

Stonefield Engineering & Design Synchro 9 Report
BSAT.syn 3/4/2016

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations
Traffic Volume (veh/h) 199 493 66 97 435 214 48 201 38 200 272 156
Future Volume (veh/h) 199 493 66 97 435 214 48 201 38 200 272 156
Number 7 4 14 3 8 18 5 2 12 1 6 16
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Parking Bus, Adj 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Adj Sat Flow, veh/h/ln 1863 1863 1900 1863 1863 1900 1863 1937 1900 1863 1937 1976
Adj Flow Rate, veh/h 205 508 68 100 448 221 49 207 39 206 280 161
Adj No. of Lanes 1 1 0 1 1 0 1 1 0 1 1 0
Peak Hour Factor 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97 0.97
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 325 955 128 395 597 295 144 333 63 299 361 207
Arrive On Green 0.06 0.59 0.59 0.51 0.51 0.51 0.21 0.21 0.21 0.08 0.31 0.31
Sat Flow, veh/h 1774 1609 215 834 1179 581 944 1586 299 1774 1156 664
Grp Volume(v), veh/h 205 0 576 100 0 669 49 0 246 206 0 441
Grp Sat Flow(s),veh/h/ln 1774 0 1825 834 0 1760 944 0 1885 1774 0 1820
Q Serve(g_s), s 6.9 0.0 23.8 10.3 0.0 38.4 6.3 0.0 15.1 10.0 0.0 27.9
Cycle Q Clear(g_c), s 6.9 0.0 23.8 23.1 0.0 38.4 21.2 0.0 15.1 10.0 0.0 27.9
Prop In Lane 1.00 0.12 1.00 0.33 1.00 0.16 1.00 0.37
Lane Grp Cap(c), veh/h 325 0 1083 395 0 892 144 0 396 299 0 568
V/C Ratio(X) 0.63 0.00 0.53 0.25 0.00 0.75 0.34 0.00 0.62 0.69 0.00 0.78
Avail Cap(c_a), veh/h 325 0 1083 395 0 892 191 0 490 299 0 659
HCM Platoon Ratio 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Upstream Filter(I) 1.00 0.00 1.00 1.00 0.00 1.00 1.00 0.00 1.00 0.32 0.00 0.32
Uniform Delay (d), s/veh 21.1 0.0 15.4 25.5 0.0 24.9 55.2 0.0 45.6 38.2 0.0 39.6
Incr Delay (d2), s/veh 3.9 0.0 1.9 1.5 0.0 5.8 1.4 0.0 1.6 2.1 0.0 1.7
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/ln 3.7 0.0 12.6 2.5 0.0 20.0 1.7 0.0 8.0 2.2 0.0 14.4
LnGrp Delay(d),s/veh 25.1 0.0 17.2 27.0 0.0 30.7 56.6 0.0 47.2 40.4 0.0 41.3
LnGrp LOS C B C C E D D D
Approach Vol, veh/h 781 769 295 647
Approach Delay, s/veh 19.3 30.2 48.8 41.0
Approach LOS B C D D

Timer 1 2 3 4 5 6 7 8
Assigned Phs 1 2 4 6 7 8
Phs Duration (G+Y+Rc), s 13.0 32.7 81.3 45.7 11.0 70.3
Change Period (Y+Rc), s 3.0 6.0 6.0 6.0 3.0 6.0
Max Green Setting (Gmax), s 10.0 33.0 69.0 46.0 8.0 58.0
Max Q Clear Time (g_c+I1), s 12.0 23.2 25.8 29.9 8.9 40.4
Green Ext Time (p_c), s 0.0 3.4 13.2 4.5 0.0 9.0

Intersection Summary
HCM 2010 Ctrl Delay 31.8
HCM 2010 LOS C
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Sim Traffic Report 2018 Build
SAT Peak Hour

Stonefield Engineering & Design SimTraffic Report
C:\Users\avillari\Desktop\BSAT.syn 3/4/2016

5: South Avenue & Main Entrance Performance by lane 

Lane EB EB WB SB All
Movements Served L T TR LR
Denied Del/Veh (s) 0.1
Total Del/Veh (s) 5.4 0.7 2.9 24.8 3.7

6: South Avenue & Egress-Only Driveway Performance by lane 

Lane EB WB SB All
Movements Served T T LR
Denied Del/Veh (s) 0.0
Total Del/Veh (s) 0.9 0.7 13.9 1.0

Total Zone Performance 

Denied Del/Veh (s) 0.9
Total Del/Veh (s) 201.0
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