TIM
MILLER
ASSOCIATES, INC.

10 North Street, Cold Spring, NY 10516 (845) 265-4400 265-4418 fox

September 6, 2016

Steven T. Cipoila

Fredrick P, Clark Associates, Inc.
350 Theodore Fremd Avenue
Rye, NY 10580

914-067-6615

Re: Parth Knolls, LLC Residential Project
Dear Steven,

The following is provided in response to your memo dated September 1, 2016 relative to
comments regarding traffic associated with the proposed Parth Knolls project at the
intersection of NYS Route 9A and NYS Route 134 in Ossining, NY.

FP Clark Comment 1: Site Traffic Distribution ~ Review of the site traffic distribution
llustrated that while 50 percent of the site traffic would arrive from the east on NYS Route
9A, only 40 percent would depart to the east on NYS Route 9A. The remaining 10 percent
would turn right from Kitchawan State Road and travel south on Croton Dam Road. The
Applicant should explain why there is this discrepancy. As stated at the bottom of page 2 of
the Applicant’s latest Response to Comments, “ no traffic is rerouted based upon the
congested condition.”

In our previous memorandum dated March 15, 2016, it was our assumption that 50 percent
of the departing site traffic would access NYS Route 9A eastbound at the NYS Route
9A/NYS Route 134 intersection. Using this assumption, it was estimated that a total of 15
and 26 vehicle trip ends generated by the proposed site would travel through this intersection

during the weekday morning and weekday afternoon peak hours, respectively.

- TMA Response 1: Our original analysis looked at a worst case scenario and did not
take info consideration the actual volume tuming distribution at Kitchaman State
Road and Croton Dam Road. Based on the existing equilibrium of the traffic network,
traffic was distributed for the July 2018 analysis. The increased conigestion caused
by No Build traffic was not considered in routing site traffic in that analysis.

The traffic distribution has been revised balancing the percent distributions to 50
percent in each direction by sending the two additional trips as requested to the NYS
Route 9A and NYS Route 134 interseciion. See attachment A for a complete set of
revised figures.




Mr. Cipolla, page 2
Sept. 8, 2018

FP Clark Comment 2: Capacity Analysis — Review of the SYNCHRO files indicates that
appropriate peak hour factors (PHF), pedestrians and heavy vehicle percentages were
utilized from the River Knoll Traffic Study. The capacity analysis table should be revised to
show the results from SYNCHRO not HCM 2010, A storage/queue analysis should be
conducted for this intersection and illustrated in a tabular format.

TMA Response 2: The model analysis has been updated to Synchro 9. See
Altachment B for a revised summary table showing the Synchro analysis. Attachment
C has the revised calculations. Attachment D has the level of setvice performanice
measures.

Aftachment E contains a queue analysis summary table, Due to the exisfing and
fufure congested condifions at this intersection, none of the these analysis Synchro,
HCM, or SimTraffic can accurately represent the queues, in particular it is
unreasonable to expect the models to shown gueus changes between the No Build
and Build Condifions given the minor change in volumes. Except for the low fraffic
volume on NYS Route 9A left tums, any mavements with level of service F should be
expected o have queuing,

What is clear in both the SYNCHRO and HCM analysis, is that adding feft turns from
northbound Croton Dam Road (NYS Route 134) to NYS Route 9A increases delay
substantially. However, Parth Knolis fraffic uses the Hawkes Avenue ramp and thus
does not contribute to this movement. Furthermore, adding two percent per year
background growth onfo the NYS Route 9A through traffic also contributes to
increased delays, although historically NYS Route 9A volumes are declining
according to New York State Department of Transportation data.

FP Clark Comment 3: There are the foliowing errors in the signal coding for this
intersection:

* The side roads should be Phase 3 not Phases 4 and 8.

® The vehicle extension and minimum gap should be 2 seconds for Phases 1 and 5.
° There are some minor errors in the detection iocation.

These errers were also found in the River Knoll Traffic Study. Also, the control type shouid
pe Fully Actuated-Uncoordinated not Semi Actuated-Uncoordinated. All of these errors do
not significantly change the results of the analysis; therefore, no action is needed.

TMA Response 3. These changes have been made fo the analysis although they

were indicated as not being significant. For example the detector location is not a
vanable in the HCM analysis’. HCM does not support non-NEMA phasing so for the
HCM analysis side roads could not be phase 3 as used in the revised Synchro
analysis. See Atlachments B and C for summary fable and Synchro analysis.

' Transportation Research Board of the National Academies, HCM 2010 the Highway Capacity
Manual, Volume 3 page 18-8,




Mr. Cipoila, page 3
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Fi Clark Comment 4: \When attempting to review the SimTrafic microscopic model, there
were fatal errors and we were unable fo run the simulation. The reascn for the fatal errors is
that the model is not properly scaled. The Applicant should provide a model that is
appropriately scaled.

TMA Response 4: The model is scaled fo the aerial photo undemeath. The link
length is not a varfable used in the HCM 2010 signalfized intersection analysis?,
Therefore inputting the link lengths had no effect on the HCM results, howsver it doss
impact the SimTraffic model which was not included as part of the study, The link
lengths have been extended fo extent to facilitate viewing in SimTraffic, although not
to the maximum link lengths.

FP Clark Comment 5: The Applicant should provide a reason for the departing site traffic
distribution used, revised capacity analysis tables, a storage/queue analysis table and a
- properly scaled madel. When these items are received, we can provice our findings.

TMA Response 5 We frust the above responses one fo four respond to your
commants,

should you have any problem viewing SimTraffic please call.

Sinceraly,

James Garofalo, AICP
Director Transportation Division
TIM MILLER ASSOCIATES, INC.

? Transportation Research Board of the National -Academies, HCM 201C the Highway Capacity
Manual, Volume 3 page 18-8.
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Figure 1: Site Location
Parth Knolls LLC. 87 Hawkes Avenue
F Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation
‘ Ossining Quadangle
Approx. Scale: 1 inch = 600 feat
Tim Miller Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845} 265-4400 Fax (845) 265-4418
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N Figure 2: Existing AM Peak Hour Traffic
Parth Knolls |.LC. 87 Hawkes Avenue
W E Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation
S source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015. Ossining Quadangle
) US is u_.turn Vo[ume Of 3 Approx. SCEIIE. 1 IhGh = 600 feet
Fila 15018 07721116

WiHawkes\Flgue 200 Tirm) Miller Associates, Inc., 10 North Strest, Coid Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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N Figure 3: Existing PM Peak Hour Traffic
Parth Knolls LLC. 87 Hawkes Avenue
W E Town of Ossining, Westchester County, New York
' . Base Map: New York State Department of Transportation
g source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015. Ossining Quadangle

U2 is u-turn volume of 2

Fila 15015 07/24/16
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Approx. Scale: 1 inch = 600 feat

Tim Millar Assoclates, Iirc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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N Figure 4: No Build AM Peak Hour Traffic

Parth Knolls L.LC. 87 Hawkes Avenue

W E Town of Ossining, Westchester County, New York

Base Map: New York State Department of Transportation
p source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015. Ossining Quadangle
Fila 16015 07/21/18 +J is u-turn volume Approx. Scale: 1 inch = 800 feet
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Tim Mitler Assoclates, Inc., 10 North Streel, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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N Figure 5. No Build PM Peak Hour Traffic
Parth Knolls LLC. 87 Hawkes Avenue
W E Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation
S source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015, Ossining Quadangle
Fils 15045 07/261 5 +U ES u_turn Volume AppI‘OX. SCE)]E)Z 1 ll’lCh = 600 fEEt
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Tim Milfer Associates, Inc., 10 North Sireet, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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N Figure 6: Site Distribution AM Peak Hour Traffic
) _ Parth Knolls LLC. 87 Hawkes Avenue
w E Xx% outbound traffic Town of Ossining, Westchester County, New York
xx% inbound traffic Base Map: New York State Department of Transportation
g Ossining Quadangle

File 15015 09701418 -
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Approx. Scale: 1 inch = 600 feet
Tim Miller Associates, Inc,, 10 North Street, Cold Spring, New York 10516 (848) 265-4400 Fax (845) 265-4418
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) , Parth Knolls LLC, 87 Hawkes Avenue
W L X7 outbotnd traffic Town of Ossining, Westchester County, New York
xx% inbound traffic

Base Map: New York State Department of Transportation
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Filo 15015 0905716 Approx. Scale: 1 inch = 600 feet
WitHawkas\Figure 7distibution PM.gdr
Tim Milfer Associates, Inc,, 10 North Sireel, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418




@ & b \ .
foNO - .
5] o4 & e @ | o
8 3 —0 3 <
g 1 Lm § <] — O "
g X | @ #
= 14 - J
g 2 g ]|z
o g ® W )
& S 4] "
@ <‘| i =) o X 4
= = L e
o ow & [ :
o =
fi=4 « 4 “I
] £ 2 ’

5 22— 0o F

Z

®
omo‘f?,, e g
. T Y —0 s
15 £ J— <
R R
2 o712
NG \\a
g .,

Kitchawan State Road

5.

N Figure 8: Site Generated AM Peak Hour Traffic

Parth Knolls LLC. 87 Hawkes Avenue

W 4¢ B Town of Ossining, Westchester County, New York

' Base Map: New York State Depariment of Transportation

Ossining Quadangle
Flle 15015 09/01/16 : Approx. Scale: 1 inch = 600 feet
WHawkes\Figure Bsite AM.cdr i
Tim Millsr Associates, Inc., 10 North Strest, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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N Figure 9: Site Generated PM Peak Hour Traffic

Parth Knolls LLC. 87 Hawkes Avenue
Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transporiation

Ossining Quadangle
File 16015 001716 Appl’OX. Scale: 1 inch = 600 feet
WiHawles\Figuro 9aita PM.odr
’ Tim Miller Assaciates, inc., 10 Narth Street, Cold Spring, New York 10516 {845) 265-4400 Fax (845) 265-4413
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N Figure 10: Build AM Peak Hour Traffic
Parth Knolls LL.C. 87 Hawkes Avenue

W ¢_—, E Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation

Ossining Quadangle
Flia 16015 0307718 Approx. Scale: 1 inch = 600 feet
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’ Tim Miller Associates, Inc., 10 North Streef, Cold Spring, New Yotk 10576 (845) 265-4400 Fax (845) 265-4418
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- ¢ . Parth Knolis LLC. 87 Hawkes Avenue
Town of Ossining, Westchester County, New York
o Base Map: New York State Department of Transportation

Ossining Quadangle
Flle 16015 09/01/16 Appl"OX. Scale: 1 inch = 600 feet_
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ATTACHMENT B

Level of Service Summary Table




Levels of Service (Delay in seconds per vehicle)

Volume to Capacity Ratio

L.ane Group Weekday A.M. Peak Hour Weekday PM Peak Hour
'“teésecﬁ"” Sﬁfggiﬁh_ Existing | No Buitd Bulld Existing | No Build Build
vad
-Movement
NYS Route 9A and Croton Dam Road (NYS Route 134 ) signalized
NYS Route BA EB-L E{72.5 071 |E{F@5.9072 | E(F5.9)072 | F(88.1)0,78 | F(89.1)0.79 | F(85.1)0.79
EB-T C@21.1)086 | C(33.9)0.05| C(33.5)0.95 | B(11.8)0.42 | B(12,2)0.44 | B (12.2) 0.44
EB-R A{81)0.00 |B(10.7)0.,10 | B(10.00.10 | A{Q.7)0.15 | B(10.1) 0.18 | B(10.1)0.18
NYS Route 9A WE - L. E (65.7) 0,17 |F{102.8) 0.40| F (102.8) C.40 | E(79.9)0.32 | F(81.4)0.37 | F(81.4)0.37
WB-T,R* | C(221)053 | C(27.8) .59 | C{27.7)0.60 | E*(67.3)1.06 | F (84.7) 1.10 | F (87.8) 1.1
Croton Dam Rd§ NB-L, T,R §F {(109.8) 1.03 |F (144.8) 1.16| F (155.8} 1,18 { F (517.8) 2.03 | F (887.3) 2.88| F (901.3) 2.91
CrotonDam Rd] SB-L, T.R [F{139.8) 1,13 | F(82.3)092 | F(84.5)0.94 }F {(171.0) 1.20 | F {207.1) 1.30| F (211.0) 1.31
Overall D {39.7) D (47.6) D (48.0) F (86.4) F(124.2) F ¢128.4)

NB = Nerthbound, S8 = Southbound, EB = Eastbound, WB = Westbound.
L = left, R=right, T = through, {e.g. WB-L = Westbound lefi}.

*Through-Right lane data shown,

* By Volume to Capacity ratic this is level of service is F.




ATTACHMENT C

Level of Sevice and Queuing
Calculations
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Queuing and Blocking Report
Route 9A and Rt 134

Intersection: 1: Croton Dam Reoad & Route 9A

Network Summary

~am, peak hour Existing Condition : SimTraffic Report
TMA Page 2




Timings
1: Croton Dam Road & Route 9A
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Queuing and _Blocking ﬁeport

Intersection: 1: Croton Dam Road & Route 8A
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TMA

Page 4




Timings
*1; Croton Dam Road & Route GA
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Queuing and Blocking Report

Intersection: 1: Croton Dam. Road & Route 9A
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Network Summary
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SimTraffic Report
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Timings
1. Croton Dam Road & Route 9A

JIEnE e

Lane Configurations ‘ A8
Trafiic Valima (vph) oo AT 4B
Future Volume (_vph} ) 1 163
Satd, Flow {proty - - .- 0 T8 co 00 659
Fll Permited ) 7 0.950 0,850
Sald Flow {pari): «- - -

B e SN0 SRR e X Sl 15

Growlh Factor S oow 0% foo fo0% 100% 100%"_'_,’100% “100%.”

oG 0% %

Heaiwy Vahlcigs 18
Bus Biockages (#
Parking G R e ke
Mid-Block Traffic (%) _ LB
Shared Lana Traffic(%).. - T T E
Lans Group Fiow (ypf) 0
EnterBloskad Intersstion™ - “iNa TR,
Lang Alignment — RNA

Madian Widthie) PR

Link Offsaf{#)
Crosawalk Wldih(ﬂ)
Two way Left Turp L

_ 1074

YRS
Prolected Phases
Parmitied Phages™ "~ .1
Cetacior Phase )
Switch Phage - L e T e
Minimur Initial (s) ) a0 e 100 100
Minimum Splits) = U000 AL D R0
Total Spi [5) ) 270 70§20 920
Total Spite 0 CIED% BLI% LB15%
ellow Time (s}
AlRgd Time 45).
Lost Time )
Total Lost Time-(s) ..+
Lead/Lag
Load:L ag Oplimiza? - . ioved Y Yas M
Racall Mode . None _ Hans
ActiffetGréani(a) . o T TR
DAz D
vigRato, R L 0T
Controf De!ay o A
Quels Delay o e U 00
Totat Delay 89 1
1gs.." S
Approach

Lead .VV_IILead” ) _,L.é@!
“i¥es - Yes T Yas i
) None_ Mone —  Min

AT 360 1546, v 02 4659 a0 0y

) Lefl Right RNA‘ '. Leﬂ Left -R\ght_r )

Loibse

083 %

100%

- B%

hee

1

e

50
S0

3.0

. bz

B4 e

VLeﬂ:_. .'

083

100%'_‘,
0%

s

T

Ledt .7

1093,
100%
5% _'

nght' ‘

098

5

0,837 0,83

100%  100%

CAde 102
15

© Perin: . NA

“50° 50

None  None

8% A%

Leﬂ: et R

093
100%
et

S TR [V
3O B0
CUR0T%20T%

iaxmum vic Rafior 2. 88 i
tntersaction Signal Celay: 124.2
Intarsection Capattty Ulilzafion 120.7%". .
Analysls Perled (min) 15

' In ersecilon LOS F ) o
ACU Vevel of Sevice H* = %

Splits and Phases:  1: Croton Darm Road & Route 9A

15-@1

“i}%DS

275

e

275

p.m. peak hour No Build Condition
THA

Page 7




Quetuing and Blocking Report

Intersection: 1: Groton Dam Road & Route 9A

irecti

Network Surnmary

p.m. peak hour No Build Condition
THA

SimTraffic Report
Page 8




Timings
1: Croton Dam Road & Rouie A

N Y N Y

TaEvome ety E 1 e g, S e R 1 R
Fulure Voluma {iph} A% w05 w3 w e M s ow 85 @ 07 62
Satd:-Flowtprot). 7 - e DY R3S 3887 (A0 00 AR 08 S ol T o e 0 4700 0

Flt Permilted ) 0.950 o bsesg o obyo4 ) oezd

Said. Flow perm); .0 0 11538 3587 480, o0 4813 sdos 0T 00 far -0 0 4dos D

Satd. Flow (RTOR) o o o 1

S OOR TG 0 004 0 08 e T
100% 100% 100%  100% _100%‘ 100%‘___
B R TR O 11 SHERE L SRR | SR

0 P 0 0 0

Growth Factor
Haavy Veligiés iy

Barking (nris s
Wid-Block Traffic (%) .

Shared Lane Trafiic, (%) -

Lane Group Flow {vph}

Efifer Blodkad Infersaction’.

Lang Afignment )
Madian'Widih{fty = . s

12 w2 0 o 0
JHo.o No s Ne "t tNo ot Mo TNo
Leﬂ Leit ~ Right ~ Left  Lsft  Right

Crodswalk) Wld!h{ﬂ)
Two way Left Tum Lane . e e e e e e
E05 08T Des T RS T s g o
of =i NA 77 e Perm T NARLT S Bem T NA LT T

SwitthiPhase T3 7Sl e R B g e e IR T T e g e e
Wintmern Iniflel (s) 38 30 00 100 30 0 100 50 50 50 50
Minimum:Split (s),- .- © S00 s 000 A0 ATOY e U0 0 e 100 410 L HY ER | IR
Total Spit () ) 0. 300 90 20 400 100 720 380 30 380 380

Total Splti%). 5 -0 Ctd% 2% 857% 65 % AN AW R A% A% 2% A %
Yelow Time {s) ) 50 50 50 50 50 50 50 4.0 40 ] 40 40
A|—REId T\me( ) RN, IV, R F y X ) TR By RS ) .

Losl Time Adjust (

Total.Lost Tima (s}

vie-Rafic: -
Control Dean
QiU Delay:
Total De\ay

LOS: b
Approach DeJay
Appioach [0S =

o ) Inlersachon LOS D
e B evebof Sefvlee’ G

fioh Capacity’ u, zailcn A08.B% -
Analysls Period {min) 15

Splits and Phases:  1: Croten Dam Road & Route 9A

Eé‘ 155} . ‘“‘6
3¢5 I%@zﬁfﬁén s

am, peak hour Bulld Condition
TMA Page 9




Queuing arnd Blecking Report

intersection: 1: Croton Dam Road & Route 9A

B B e T Z

Directions S;ved

Wakimi

Network Summary
Netivg

a.m. peak hour Build Condition
TMA

SimTraffic Report
Page 10




Timings
1. Croton Dam Road & Route 9A

A

e
LgngCQ_n_ﬁguraiions

. TR . 3

T N T RV A R I S 1 Iy

R T R - SR B < I I

SSRL /| N VI L [N
0314 0902

B R B | R IR 117 TN S

Satd, FIDW(RTOR)

Confl. Peds(#H7) +
Corl. Btkeﬂ#fhf) e e
Peak HouF Factar: o 083 R8s 083 L 08I 083 083 008
Growth Factor ) TOO% 100%

Heavy Vahidlas (%) .0 77 X :

417 0932083, "'.0-.93',
" 100% 100%
B TR 0%

“Lek nght Left Left nght
Wsdfzi W . : o | MRy
Link Offsaift)
Crosswalk Width{f:
TWG way Left Turn Lane ] o ] ] ]
TA0E006 0 086 102, 02 A0z
B R B 5
wPeims ONA L h L Pamie NA S

: 0 @e g0 . . 310
CAB0% ABRY% CBTE% T 207% A0T% o 20.7%
80 80 &0 40 40 40
Cegn R0 e B R

Tofal SbITt'-('?/J SR o
Yellow Time (s) 80
AlRB T sl - & R
Lost Time Adjust (s)
Total Lost TG ej o 7
LeadiLag Lead

LéAd-Lay Oplimiza?- LEYaYasi e
Recall Mode

Cyele Length: 150
Actuated Cycle Length: i47.7

intersection LOSF
S0 vevel of ServiceH T i

Splits and Phases:  1: Croton Dam Read 8 Routs 8A

ﬁ@'i
278
# j5)
2’5

p.m. peak hour Bulld Condifion
THA : Page 11




Queuing and Blocking Report

Intersection: 1: Croton Dam Road & Route 9A

pirecﬂons Served
i

p.m. peak hour Build Condition | SimTraffic Raport
TMA Page 12




ATTACHMENT D

Level of Service Criteria




Traffic: Performance Measures

Infroduction

The Highway Capacity Manual' and the Synchirc 8 Software? procedures document the mathodology
used for modeling levels of service, average vehicle dalay, and volume -fo-capagity ratios at both
signalized and unsignalized intersections. L.evel of service is a measure of the operational quality of
an intersection; level of service A iz the highest, most efficient level, and level of service F is the
lowest level. The operational quality of an intersection for the automobile mode is based on the
average amount of time vehicles are delayed. Levels of service are examined by 'lane group’, the set
of lanes allowing comman movement(s) on an approach.

The Synchro 8 Software modeled resulis apply to peak hour periods only. During off peak periods,
which is the majority of the time, drivers typically will find operations better than the modeled peak
hour periods. During peak periods the experience of individual drivers can vary, because the model
calculates averags delay.

Level of Service Criteria Signalized Intersections

When analyzing activity at signalized intersections, an understanding of the definition of level of
service for the Automobile mode is essential;

Automobile Mode

Level of service can be characterized for the entire intersection, each intersection approach,
and each lane group. Control delay alone is used to characterize level of service far the entire
intersection or an approach. Control delay and volume-io-capacity ratio are used fo
characterize levef of service for a lane group. Delay quantifies the increase in trave! time due
fo traffic signaf control. It is also a surrogate measure to driver discomfort and fuel
consumplion. The volume-fo-capacily ratic quantifies the degree fo which & phase’s capacity
is utilized by a lane group. The following paragraphs describe each leve! of service.

f.evel of service A describes operations with a control delay of 10 seconds per vehicle or less
and a volume-to-capacity ratic no greater than 1.0. This fevel is typically assigned when the
volume-to-capacily ratio is low and either progression is exceptionally favorable or the cycle
lenigth fs very shorl. If it is due fo favorable progression, most vehicles arrive during the green
indication and travel through the infersection without stopping.

Level of service B describes operations with control delay between 10 and 20 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0, This level js typically assigned
whern the volume-to-capacity ratio is low and efther progression is highly favarable or the cycle
length is short. More vehicles stop than with Level of service A.

Level of service C describes operations with control delay between 20 and 35 seconds per
vehicle and a volume-to-capacily ratio no greater than 1.0. This level is typically assigned
when progression is favorable or the cycle length is moderats. Individual cvcle failures (ie.,
one or more queusd vehicles are not able to depart as a result of depart as a result of
insufficient capacity during the cycle) may begin to appear at this level The number of
vehicles stopping is significant, although many vehicies still pass through the intersection
without stopping.

Level of service D describes operations with control delay between 35 and 55 seconds per
vehicle and a volumo-fo-capacity ratio no greater than 1.0. This level is typically assigned

! Transpertation Research Board of the National Academies, Highway Capagity Manual Washington D.G., 2010.
2 Synchro 8, Computer software, Trafficware, Sugar Land, Texas, 2011,




when the volume-to~capacity ratio is higher and either prograssion is ineffective or the cycle
length is long. Many vehicles stop and individual cycle failures are noticeable.

Level of service E describes opsrations with control delay between 55 and 80 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
whan the volume-to-capacity ratio is high, progression is unfavorable, and the cycle length is
long. Individual cycle failures are frequent,

Level of service F describes operations with control delay exceeding 80 seconds per vehicls
or a volume-to-capacity ratio greater than 1.0. This level is typically assigned when the
volume-to-capacify ratio is very high, progression is very poor, and the cycle length is long.
Most cycles fail to clear the queue.

A fane group can incur a delay less than 80 seconds per vehicle when the volume-to-capacily
ratio exceeds 1.0. This condition typically occurs when the cycle length is short, the signal
progression is favorable, or both. As a result, both the delay and volume-to-capacity ratio are
considered when lane group level of service is established. A ratio of 1.0 or more indicates
that cycle capacity is fully utilized and represents failure from a capacity perspective (just as
delay in excess of 80 seconds per vehicle represents failure from a delay perspective).

Exhibit 18-4 lists the leve! of service thresholds established for the automobile mode at a
signalized intersection.®

roups

Volume-to-capacity | Volume-to-capacit
?g:;gﬁgf;:ﬁ?éﬁi‘g Ratio less tﬁan ’ Ratio gre:a’uerF%[ﬁany
or equal to one one
Level of Service Level of Service
less than or equal to 10 A F
greater than 10 and less than or equal to 20 B F
greater than 20 and less than or equal to 35 C F
greater than 35 and less than or egual to 55 D F
greater than 55 and less than or equal tc 80 E F
greater than 80 F F

" From Transportation Research Board of the National Academies, Highway Capacity Manual,
Washington D.C., Volume 3 page 18-8, Exhibit 18-4, 2010. Abbreviations and mathematical symbels
have been replaced for reader clarity. Table limited to lane groups (lane or group of lanes sharing a
common movement).

The New York State Department of Transportation (NYS DOT) generally seeks in urban areas for a
level of service D or better (delay of 55 seconds or less for a signalized intersection) for all lane
groups howaver;

In some cases, it may be necessary to accept lavel of service E or F on individual
lane groups due to unreasonable costs or impacts associated with improving the level
of service.?

* From Transportation Research Board of the Naticnal Academles, Highway Capacity Manual, Washington D.C.,
Volume 3 page 18-, 2010. Abbreviations and mathematical symbols have been replaced for reader clarity.
"From NYS DOT, Highway Design_Manual, Revision 82, April 13, 2011, (page 5-103) with
abbreviations replaced for reader clarity,




ATTACHMENT E

Queueing Summary




Queue in Feet

Lane Group Weekday A.M. Peak Hour Weekday PM Peak Hour
. Approach ' .
Intersection | niection- | Existing | No Build Build | Existing | Mo Build Build
Road
Movement
NYS Route 9A and Croton Dam Road (NYS Route 134 ) signalized
NYS Route 8A EB-L 135 167 174 21 148 190
EB-T 737 1011 390~ 201 269 318
EB-T 672 882 392* 226 238 3086
EB-R 282 190 253 78 131 131
NYS Route 9A W8 - L 17 28 0 51 154 152
WB-T, 284 276 301 501 1854 1667
WB-T,R 251 254 300 515 1839 1492
Croton Dam Rd NB-L, T,R 466 481 367 250 561 537
Croton Dam Rd SB-L,T,R 978 429 498 1116 1131 069

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westhound.
L = left, R= right, T = through, (s.g. WB-L = Wastbound left}.

* based on Synchro analysis these should be comparable to No Build Cendition.




