TIM
MILLER
ASSOCIATES, INC.

10 North Street, Cold Spring, NY 10516 (843) 265-4400 265-4418 fax

August 1, 2016

President David H. Stolman, AICP, PP
Frederick P. Clark Associates, Inc.
350 Theodore Fremd Avenue

Rye NY, 10580

RE: Transportation Study for a Multi-Family Development
Project: Parth Knolls, LLC

Location: 87 Hawkes Avenue,

Ossining, NY 10562

Secfion: 80.20, Biock 1, Lot 15

Dear Mr. Stolman:

This letter responds to the your request to study the NYS Route 9A and Croton Dam
Road (NYS Route 134) intersection in relation to the proposed Parth Knolls, LLC
project.

Summary

As previously noted (Feb. 26, 2016 letter) using New York State Department of
Transportation data, average daily traffic on both NYS Route SA and NYS Route 134
has for the decade following 2003 declined by over one percent per year.

The NYS Route corridor south of US Route 9 overlap is recognized as an issue and
the New York State Department of Transportation has included the corridor in long
range plans (A Shared Vision for a Sustainable Region, September 4, 2013) and has
initiated work on some locations in Westchester County south of Ossining. At the
intersection of NYS Route SA and NYS Route 134, protected left turn movements
from NYS Route 9A were provided by the State. Such protected signal phase
improvements tend to improve safety at the cost of capacity.

Both of the above speak to the corridor being a known and long standing regional
issue that probably will continue for decades. The NYS Route 9A corridor is one of

several corridors providing major north-south access for residents of mulitiple
counties. ‘

The River Knolls traffic study once again confirmed what is already known and been
stated, that the intersection of NYS Route 9A and Croton Dam Road NYS Route 134
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is congested. Based on New York Department of Transportation historical data and
the delays in Table 1 the congested condition has likely existed for at least a decade.

Table 1 indicates there is no change in level of service as a result of the Parth Knolls
Project.

The traffic analysis indicated trip generation peak of 48 trips less than half the 100
vehicle trips to be considered a substantial increase under SEQRA. Thus the volume
itself is not significant and thus does not warrant the delay of the approval of this
project. The project is anticipated to add to the NYS Route 9A and Croton Dam Road
intersection 13 trips to the projected 3823 trips in the a.m. peak hour and 24 trips to
the 4034 projected in the p.m. peak hour. The projected trips at the subject
intersection is less than one quarter of 100 trips.

Analysis

This analysis utilizes the River Knolls traffic study to form the basis of the traffic as
there is only four months between the counts. To the exient possible, the Existing
Conditions are nearly the same in the River Knolls Build Condition taken as the No
Build Condition herein. Onto the River Knolls Build Condition, the Parth Knolls
project traffic added to form the Parth Knolls Build Condition. We note that the
background growth used in the River Knolls project at two percent per year is
conservatively high given that historically traffic is declining on both roads.

Attachment A contains the traffic volumes for all conditions.

Attachment B contains the level of service analysis for the Existing, No Build, and
Build Conditions. Since the River Knolls project is considered part of the No Build
Condition, their a.m. peak hour mitigation timing is included in the a.m. peak hour No
Build and Build Conditions. Attachment C has the level of service criteria.

As typically done in traffic analysis, the peak hour factors are unchanged and no
traffic is rerouted based on the congested condition. In actually both of these may

reduce the future peak flows more than the added project traffic to the intersection in
the future.
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Lane Group Weekday AM. Peak Hour Weekday PM Peak Hour
Intersection Direction - | Existing | No Buiid Build Existing | No Build Build
oad ;
Movement

NYS Route 9A and Croton Dam Road {(NYS Route 134 ) signalized
NYS Route 8A EB-L E(72.0)0.85 | E(74.3)0.86 | E{74.3)0.86 | F (83.5)0.86 | F(85.4)0.87 | F(85.4)0.87

EB-T C{21.8)0.86 | C (3350985 C(33.5 085 1 B(10.8) 041 | B(11.2)0.43 | B(11.2)0.43

EB-R A{8TI009 [B(11.0)010 | B(11.1)0.10 | A(88)0.14 | A(R.0)0.18 | A(S.0)0.18
NYS Route 9A WE - L F(213.7;0.98 |F (222.1)1.04 | F{222.1)1.04 | F (113.1) 0.82 | F (104.3} 0.80 | F (104.3; 0.20

WB-T.R" | B{18.2)048 | C(22.8)0.53 | C (228053 | F8.7 1.01 | F(F2.1)1.05 | F(74.5) 1.05

Croton Dam Rd| NB-L,T,R | E(74.6) 0.80 |F (104.4) 1.02| F (111.7) 1.04 | F (181.1) 1.18 | F (314.0) 1.50 | F (324.5) 1.52
Croton DamRd] $B-L, T,R | E(77.6) 0.81 | E{61.4) 0.81 | E(61.6)0.81 |F (104.7) 0.98 | F (125.4) 1.05| F (125.8) 1.05

Overall C 31.5) D (41.0) D (41.8} E (55.2) E (73.8) E (76.1)

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound.
L = left, R=right, T = through, {e.g. WB-L = Westbound left).

"Through-Right lane data shown.

If there are any question regarding why this project should not proceed based on the limited
oroject volumes at the intersection please contact me.

Sincerely,

James A. Garofalo, AICP CTP

Director of Transportation Division

TIM MILLER ASSOCIATES, INC.
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Figure 3: Existing PM Peak Hour Traffic
Parth Knolls LLC. 87 Hawkes Avenue

Town of Ossining, Westchester County, New York

Base Map: New York State Department of Transportation

source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015, Ossining Quadangle
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Figure 4: No Build AM Peak Hour Traffic

Parth Knolls LLC. 87 Hawkes Avenue

Town of Ossining, Westchester County, New York

Base Map: New York State Department of Transportation

source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015. Ossining Quadangle

po s oraig +U is u-turn velume Approx. Scale: 1 inch = 600 feet
Tim Milier Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 2654400 Fax (845) 265-4418
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W <¢ E Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation
source: JMC, River Knoll Traffic Study, Armonk, NY, Nov. 2015. Ossin_ing Quadangle
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N Figure 8: Site Distribution AM Peak Hour Traffic
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Figure 7: Site Distribution PM Peak Hour Traffic

X% outbound traffic
xx% inbound traffic

Parth Knolls LL.C. 87 Hawkes Avenue
Town of Ossining, Westchester County, New York

Fllo 15015 07217116
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Tim Miller Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418

Base Map: New York State Department of Transportation

Ossining Quadangle
Approx. Scale: 1 inch = 600 feet
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N Figure 9: Site Generated PM Peak Hour Traffic
Parth Knolis LLC. 87 Hawkes Avenue
W E Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation
Ossining Quadangle
Fi 15055 7 G Approx. Scale: 1 inch = 600 feet
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N Figure 10: Build AM Peak Hour Traffic
Parth Knolls LLLC. 87 Hawkes Avenue
W E Town of Ossining, Westchester County, New York
Base Map: New York State Department of Transportation

S Ossining Quadangie
Flio 15015 0772676 Approx. Scale: 1 inch = 600 feet
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Tim Milter Associates, Inc., 10 North Street, Cold Spring, New York 10516 (845) 265-4400 Fax (845) 265-4418
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ATTACHMENT B

Level of Service Analysis




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Lane Conﬁguratlons

Volume #yph):

Ideal Flow (vph
Lané Width {5

Grade (%)
Storage Length {ft

Storage Lgmes

:i—:(fb _

3567

1460

Confl. Bikes {#r

Peak Hour'Factor 094 0. 94

Total Lostiime (s)-

LeadlLag

Lead-Cag Optimize? ' Yes
Recall Mode None  Nene

InterSection SUmrmary e e DR aea

a.m. peak hour Existing Condition
TMA




Lanes, Volumes, Timings
1: Croton Dam Road & Route A

lockages: ()
Parkmg {#hr) )
Nid-Block Trafic (%)
Ad], Fiow (vph)
Shared Lane Iratfic (%
Lane Group Flow {vph)

Lélsjt T‘me Ad]USt ( s)
Total Lost stTime (s}

L 19 pami;
Recall Mode

TntErsectioniaUmmarymg e e R e S ey

a.m. peak hour Existing Condition
TMA Page 2




Lanes, Volumes, Timings
1: Croton Dam Road & Route SA

Area Type: Oth
Gycle Lengthi 1505

Splits and Phases: 1. Croton Dam Road & Route 9A

591 ) \b‘”"m
775 925 w31 s st
.*—
#ﬁs g6 ] {qas
275 a7 ¢ T i

a.m. peak hour Existing Condition

TMA Page 3




HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route SA

5d No of Lanes
Peak Hour Factor,

Capvehih
Arive On Brec
Sat Figw; vehih

VIC Ratio

Avail Cap(c.:a) ven]
HCM Platoon Ratio
Upstream Fiter (1)
U_m@_rm Delay (d), shveh
Incr Delay (a2 -shehi:
Initial Q Delay(d3), siveh
Shile BEckOMQ-26165%) vahil
LnGrp Delay(d),siveh
LnGrp LOS:
Approach Vol, vehth _
Approach Delay, Sven:
Approach LOS

Asssgned Phs
Phs Duration {G+Y+Re
Change Period (Y+Rc)s 7.
Max ‘Green Sering | (Gmax) 's.;.: 2
Max Q Clear Time (9_c+l

User approved lgnonng U Tumlng movement

a.m. pezk hour Existing Condition
TMA Page 4




HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

Volurie' (vehfh :
Number

Iniitial Q (Qb);ve
Ped-Blke Adj(A_pr)

Adi Sat Fiow, vehhn 1921 1938
AdjFlow Ratelvehh' : ;

Adj No. of Lanes
Peak HourFaciors

Cap. vehiR:
An ’i‘f? On Green

Sat Flow.venmn
Gm Volume {v), veh.’h
TSR

Q Serve(g _S), S
chle_Q,CIear(gL;j
Prop In Lane 0 54
Lane Gin Caplo) venmi i
VIC Ratlo{X)
Avail Caplc:al venih i Gl
HCM Platoon Ratlo .00 1.00
Upstream Filter((] 00
Jniform Delay (d), sfveh

ncr Delay{d2): siveh::

%ile BackOfQE 26165%)“\r‘ehfln
LnGrp Delay( ),5/veh

a.m. peak hour Existing Condition
TMA " Page 5




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

) Detector Phas

1800 1900' s 1900 1900

Lane Width #:
Grade (%)

Satd Flow (pen'n)
Right Tirnon:Red.
S td. FIQMBTOR)

Travel Time ()
Confl. Peds. (#hr)
Confl; Bikes #m); "
Feak Hour Factor
Growth Factor:
Heavy Vehicles (%)
Bus Blockages (#hi): 5
Parking (#hr)
Nid-Biock Tratic (5
Ad Flow (vph}

093 043
0% 7400%
5% 9%

093 093 083
100% L1005+ 100%
6%

F;ro{e=6ted Phases ”5 5' 2 - 1 ’ 1 6 8
Permxtted Phases

ébvitchzah’és'é"

310 310
AL

70
T8 0% .

Total Spht( s)

Total - Split(%
Yellow Time (s)
AIIJRed Jime:(s

27 0
8i0%::

None

None

None None

p.m. peak hour Existing Condition
TMA Page 8




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

; <

Lane Croupidiiin. - i D ARV
Lane Configurations
Volume (vohy
Ideal Flow (vphpl)
[zne Width {
Grade (% (%)
Storage'léngl
Stora e Lanes

P_a_riﬂfzg, (#ﬂlJ
Mid-Block ‘ e
Adj. Flow (vph) 123 165
Shared [ane Traffici (G);
Lane Group Fiow (vph)
Tum-Type. L'NA
Protected Phases 4
Pérhittad Phases
Detector Phase
Switch Phase
Mirimum Initial {(s)
Wm0 SpI ()
Total Spiit ()
Total Split'(%
Yellow Time (s)
Al-REd Time: : ek
Lost Tme AdJUSt {s) 0.0

p.m. peak hour Existing Condition
TMA Page 7




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Area Typgm -

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

Fa1 =2 : l\‘”‘m
27 o len s Izeflsis
f—
ﬁEﬁ&;ss 86 ‘ﬂqas
27 s ez s E B

p.m. peak hour Existing Condition

TMA Page 8




HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

Velume: (\rehr’h)J
Number

Inifial Q{GbYveh:
Ped-Bike AdJ(A {A_pbT)
Parking BusiAdj<os
Adj Sat Flow, veh/h/l
Adj Flow:Rate] Venm,
o of e

Cycle: Q:CIear(gﬁ)

Prop InLane

Lane Gro Caplo)venm v 10005
VIC Ra’uo(X) 0. 82 ‘i 00
Avall. Cap(c ‘a); veh/hi: T 238 T 1090
HCM Piatoon Ratro

'100

iricr Delay ] («_)J,re_f.ﬂ_w_
En tral Q Delay(d3) s/\reh

00

164'7

Approach Delay, Sive
Approach LCS

e 4‘6‘;%]:{'5'5*}%1&?- i _—:l’:ff} B ‘.«-:‘,'fr ;7 i o . e

e
Vi S

Asszgned Phs
PhE Diirzfion (GHY+Re
Change Period (Y+Rc)
Max Green S Settzng (Grnax)
Max Q C Clear Time (g

el

Green Extrime. {p

User approved :gnormg U-Turning movement

p.m. peak hour Existing Condition
T™A : Page 9




HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

Parking Bs, Adi vl 1.00
Adj Sat Fiow, vehfhlln ?888 1838
AdiFlowRate. veh/h. :

Ad] No of Lanes

Arive On Green
Sat Flow;ivehfn
Grp Volume(v), veh/h

Grp. Sat Fiow(s) vehmi
Q Serve(g_s ‘)7’T

Clear
Prop ]n Lane

Vi Rat:o()()

Uniform Delay (d), siveh
Incr Delay {2y siveh
initial Q Delay(d3),s/veh
%ile BackOTQ(=28165%)ve
LnGrp Delay(d)
LnGip LOS
Approach Vci veh/h

p.m. peak hour Existing Condition
TMA Page 10




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

LEnE Grolp s
Lane Corsﬁgurat[ons

19001900

Cane Width:(£
Grade (%) )

éﬁerag'e Lanes

Ta Taper.Length:{it);
Lane ULil, Facto

Satd Flow {pro
Flt Perm : 95
Satd F]ow (perm) 1538

3567

Satd. ?]ow?ﬁTCR) 1
Link Soeed {oighy

Link Distance (ft)

Condl. Peds. {#hr)
Confl: Bikes; (#/hr
Peak Hour Factor
Growih: Facto
Heavy Veh[cles
Bls'Blockages (#
Parking (#/hr)
Mid-Block Traffic ().
Adj. Flow (vp
Shared CaneTraffc %)
Lane Group Flow {vph)
TGm Type
Protected Phases

pim Y

Total Split( )
Total Spiit b
Yellow Time (s)
AR TITE (5.
Lost Time Adjust {s)
Total Lost Time (s
LeadlLag e
Le3d-Taq Oplimize?]
Recall Mode

None  None None

a.m. peak hour No Build Condition
TMA Page 11




Lanes, Volumes, Timings
1: Croton Dam Road & Route SA

1900 1900

Satd. Flow (perm) 1415 0
RightTim'on Rec

Satd. Flow (RTOR)
Link:-Speed {mph

Link sttance 3]

b

Corfl. Peds. (#nr)
Conil:Bikes () ,
Peak HogLEactor 084 084

Minimis ‘Sphtﬂ(s

Total Split (s)
ISl

a.m. peak hour No Build Condition
TMA Page 12




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Area Type Other
G

" User Entered Valde

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

a1 | =0
wisyildlan s S
-q—
ﬁ' ok ol 4\1. B8
05 [ 72 g B

a.m. peak hour No Buiid Conditicn
TMA Page 13




HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

initial Q (Qb)ve
Ped Blke AdJ(A _pr)

Sat Flow. vehh

Grp Volume(v), ), veh/h

Gro Sat Elowis) Vveh/i

Q Serve(g ), s

Cycle'Q Clear(g::

Prep In Lane B

cam:riler) :
Uniform Delay (d), siveh

Iner-Delay:(d2)sf

Initial Q Delay(dS)

%ile BackOIQ(E26165%),vehil

LnGrp Delay(d) shveh

A?ilg_@?iﬁhs
Phst Duratlon HRC
Change Period (Y+Rc)

MexX Green. ) Seffing (Gmax)-é'

User approved i ;gnonng U-Turning movement

a.m. peak hour Ng Build Condition
TMA

Page 14



HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

Adj Eloy Rate‘ venin

Adjprjg of Lanes

Arrive On Green
SatFlow;: ehJr o

n
VIC Ratlo{X}

Avall, |.Cap(c:

%ile: BackOfQ( 26‘1 65%) Ve

LnGmp Del ay(d ).siveh

Approach Vol veh/h
Approach ch Delaysiveh:
Approach LOS

a.m. peak hour No Build Condition
TMA

Page 15




Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Volume: l{\.r;:)h)l
Ideal Flow (vph
Lane Width (/)
Grade (%)

FitProfected; .
Satd Flow

Tao 3508 1659

3570

els) il it
Condl. Peds (#hr)
Canit Bikes (#hn)

Peak Hour Factor 093 093 093 093 093 093 093 “'0'93
Grow Eacior, 400%: IO 00% 0% 1 00% 10006 100 % A0
Heavy Veiricies (%) 0% 0% 3% 2% 5% 6%

Bus. Blockages (#hr).:
Parking {#hr)

Mid-Block.Traffic (%):
Adj Flow (vph)

Minimum Initial {s)
Minimum Split {5}
Total Split (s)
Total Split (%)L
Yeliow Time (s)

All-Red Tima |
Lost Time Adjust (s)

Total Lost Time (s

10071409
a0 7o
< 18.0% - 18.0%

92.0 ,_ 310 310 31,0
;}:20.7.% JH90T0: T
A0

None Min None  None

None

p.m. peak hour Ne Build Condition
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Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Storage Length.
Storage Lanes
Taper Length:(f):
Lane Ufil, Factor

Flt Protected:

Satd. Flow {prof)
Fit Permitied
Satd. Flow (perm)
Right Turm o Re
Satd. Flow (RTOR)

Link Speed {mphy:iv
Lmk Dis

Protected Phases
Permltted Phases#

Total Spit (s )"'
Total Spiit (% e
Yellow Time (s)

8
Lost - Time Adjust (s)
Total Lost:Time (s}
LeadiLag
Lead-Lag Optr
Recall Mode

Intersection:Summary:

p.m. peak hour No Build Cendition
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Lanes, Volumes, Timings
1. Croton Dam Road & Route 9A

AreaType Other
Cycle Length::15

Actuated Cycle Length: 147.7

-Q_c':“h'tjrdil:"lipgi §M§E1] Act-Uncoord

* - User Entered.Valli

Splits and Phases: 1. Croton Dam Road & Route 94

o1 P2 ‘ bﬂ'tM
27 s o2 s [FiEis1s ' ke
< “— <4
g5 o) g8
7 s [z T8o2's FEeils1 e |

p.m. peak hour Ne Build Condition
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HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

o v A s

T EBR: LB U e WE Ve T N R
r

oV ment: e e
Lane Configurations
Voiume (veh/‘ )
N“.’Pb?r -
Initial G{Qb), Ve
Ped-Bike Adj(A _pbT)
Parking Bus, Adi
Adj Sat ﬂ?‘f" vehin/
Adi Fiow Rate, Vel
Adj No. of Lanes

Peak Hour Fact g

Arrrve On Green
Sat Fiow. vehh
Grp Volume(v), vehh
Grp Sat Flow(s)veninii
 Serve(g_s), s
Cycle Q Clear(gc);
Prop In Lane
Lane G Cap(ciivel veh/h
ViC Ratlo(X)
Avail Cap(c.
HCM Platoon Raho
Ups’cream Fl[ter( )i
Uniform Dela_y_( ), siveh
iner Delay (d2); Sheh-
Initial Q Delay(dS) s!veh
%hile BackOfQ[26165%): vehiin
LnGrp Delay(d),siveh
LnGrpLCS i
Approach Vol, veh/h
Approach Delegy, shvet
Approach LOS

HCM201O Ctrl ey Sy
HCM 2010 LOS E

Notes :
User approved lgncnng U-Turning movement

e

B RREAT I
SR

p.m. peak hour No Build Condition
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HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route SA

Moveren
Lane Cenfigurations
Volume (veh/n)
Number

Initial Q (Qb), Vs
Ped-Bike Adj(A_

b

Adj Flow Rate::velvh
Adj No. of Lanes
Peak Hour
Percent Heavy Veh, %
Cap,vehih =
Arrive On Green
Sat Flow, veh/h“
Grp Volume(v), vehh
Grp Sat Flow(s),veh/hin""
Q Serve(g_s), s
Cycle Q Clear(gc),
Prop In Lane
Lane Gro-Cap(c
ViC Ratio(X)

Avail Cap(c.. a)

nitial Q Delay(d3) siveh
%ile BackCIQ(-26165%)vehin:
LnGrp Delay(
LnGrp LOS ="
Approach Vol, veh!h
Approach Delay. s sheh
Approach LOS

p.m. peak hour No Build Condition
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Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Lane Configurations
Volume (vph)
Ideal Flow (v
Lane Width
Grade (%)
Storage Length (it
Storage Lanes
Taper Length (ft) =7 - oo
Lane Ul Factor
Ped Bike Factor. -t 2o 00
Fri

Flt Protected 0 i
Satd. Flow (prof 08
Fit Permitted - 950 TR R TR SR

Satd. Flow (perm) 0 1538 3567 1460 0 »1313 3408 0 0 1288 0 0
Right Tum on Red.# [ i 0 i Yes : i
Satd. Flow (RTOR)
Link Spead (mph).
Link Distance (ft)

Travel Time (s) :-
Confl. Peds. (#/hr}
Conf.. Bikes (#fh

Peak Hour Factor 094 094 094 0 94
Growth Fagtor =% . 0% <= 1100% :.2100%:7400%; 2r:100%
Heavy Vehlc es (%) 9% 0% 3% 1%

Bus Blockages (#hr) -

Darkmg {fhn

Ad Flow (vph) ]
Shared Lane Traffic (%)

Turn Type
Protected Phases
Permitted Phases:
Deleclor Phase
Switch Phase T o
Minimum lnltal( s)

Minimum Split () >
Total Spitt (s)
Total Split (%) ;
Yellow Time (s )
All-Red Time (s
Lost Time Adjus
Total Lost Time (s},
Lead/Lag o _
Lead-Lag Optimize?. " . Ye
Recall Mode None

None Min Min ‘ ‘None

None  None None
Tntersattion.Summar T ;

a.m. peak hour Build Condition
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Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

e

Volume (vph) ,
ldeal Flow (vphpl)
Lane Width () -
Grade %) _
Storage Length (ff)
Storage Lanes
Taper Length (ft)
Lane UAil. Facfor
Ped Bike Factor
Flt Protected”
Satd. Flow (prot)
Fit Permitted -
Satd. Flow (perm}
Right Turn onR
Satd. Flow (RTOR}
Link Speed (mph)" o
Link Distance (ff)
Travel Time ()
Conil. Peds. (#hr)
Confl, Bikes (#hr
Peak Hour Factor
Growth Factor =i
Heavy Vehices %)
Bus Blockages {#hr).
Parking (#hr)
Mid-Biock Traffic (%) .~
Ad]. Flow {vph) 1
Shared Lane Traffic (%)= . -7
Lane Group Flow {vph)
Tum Type
Protected Phases
Permitted Phases”
Detector Phage
Switch Phase
Minimum lmt:al( )
Minimum Split (s) -
Total Split {s)
Total Split (%) .
Yellow Time (s}
All-Red Time (s)
Lost Time Adjust (s)
Total Lost Time (s)-
Lead/lag
Lead-Lag-Optimize? =
recall Mode

Tritersaction Summan

a.m. peak hour Build Cendition
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Lanes, Velumes, Timings
1: Croton Dam Road & Route 9A

Area Type: Other
Cycle Length: 140 :
Actuated Cycle Length 133 9
Natural Cycle 150 Y S
Control Type: Semi Act—u_n;:cord

‘ U_ser Entered Vaiie -

Spiits and Phases:  1: Croton Dam Road & Route 8A

\?gal Pz Q T opg
105 592 s [#Risss
<+ R é )

oS 55 g8
30s | e s Elss s

a.m. peak hour Build Condition
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HCM 2010 Signalized Intersection Summary
1: Croten Dam Road & Route 9A

Vaiume (vehfh 2
Number
Initiat Q (Qb); Vel
Ped-Bike Adj{A

Parking Bus, Adj
Adj Sat Flow, el

_pbT)

Adj Ne. cf Lanes
Peak Hotir Facto
Percent Heavy eh
Cap, vehfh
Arrive On Green
Sat Flow, veh/i
Grp Voiume(v), veh/h
Grp Sat Flow(s )veh.fh\
Q Serve(g_s), s

Cycie Q Clearg™c)
Propinlane
Lane Grp Cap(c); vehi
VfC Rat!o(X)

Hcmpatqoq_ééﬁa - 100 100 1, _' T "j'f 100 1.00 100 50
: ' AT ) 00: _4"?”1:‘1.‘-.-;0 Ooui%xﬂ 00
0.0

Uniform Delay (d), siveh
incr Delay {d2);'shve
Intial Q Dei ay(d3)
%ile BackOfQ{:267185%),veh/in
LnGrp Delay(d) s!veh
LnGrp LOS = 17
Approach Vol ve h
Approach Delay, sivar
Approach Los

28 11‘1'7 :

1 228

Assigned Phs ~
Phs Durafion (G+Y+Rc)
C“lange Period (Y +Rc)

HOM 2010 ,Ctr,lf.;tﬁ:e‘u
HCM 2010 LOS

s
User approved ignering U-Tuming movement,

a.m. peak hour Build Condition
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HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route SA

Numbe'r o
initia! Q (Qby,-vel
Ped-Bike Adj(A D
Parkmg Bus; Adj

Adj Flow Rat -veh/h
AcEJ No. of Lar_\es

Cap, vehfh -
Arrive On Green
Sat Flow. veh/h.
Grp Volumne(v), ve veh/h
Grp Sat Flow(s) Veh/afin:
Q Serve(g_s), s

Cyclé Q Clear(gis
Prop Inlane
Lane GFFJ Qap(:q).’.;_.
VIC Ratio(X)
Avail Cap(c_a): vehl]
HCM P!atoon Ratio

%ile BackORQ(26" :m )
LnGrp Delay{d),s/veh
LnGrp LOS .

Approach Vol veh!h

a.m. peak hour Build Condition
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L.anes, Volumes, Timings
1: Croton Dam Road & Route 9A

Lane Group i e g B U s ed
Lane Configurafions
Volume (vph)
ideal Flow
Lane Width (f):
Grade (%)
Storage Length
Storage Lanes
Taper Length (i
Lane Util. Factor
Bed Bike Factor
i
Flt Protected -
Satd. Flow (p
Fit Permitted P 08800 10:313
Satd. Flow {perm) 0 1762 3602 1546 O 1659 3570 Q0 0 579
Right Turn on Réd N ST

Satd. Flow (RTOR
Link Speed (mph);
Link Distance Rtis]
Travel Time {s)’
Confl. Peds. (#hr)
Confl. Bikes’ #hn

083 0

Peak HourFactor .23 . .
Growth Factor’| 100% 10 005 - 100% - 100%
Heavy Vehicies (% 0% 0% 5%
Bus Blockages'(#hr) 0 S0 0

Parking (#;’hr)ﬂ_m‘
Mid-Block Traffici(%): AR
Adi. Flow (Vph} 1,88

L2 27 34 48 89 138 56 2

Minimurn Initial (s) 3.0
Minimum Split s 0., 10,0
Totel Spiit (s) L 820 270 210
Total Split (%) 5 TR0 T E13% ) 18.0% e,
Yeliow Time (s) ., 20

Al-Red Time (s Y20

Lost Time Adjust ()

Total Lost Time (s Sl

Leadllag Lead a |

Lead-Lag Optimiz: Yes Ve s s Yes o Yes - Ye

Recall Mode None  None Min Min  None None Min None  None None

Intersection SUmmary

p.m. peak hour Build Condition
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Lanes, Volumes, Timings
1: Croton Dam Road & Route 9A

Lane Configurations

Volume {vph}: it
ideal Fiow (vph
Lane Width {ft
Grade (%)
Storage Length’|
Storage Lanes
Taper Length
Lane Util. Fact
Ped Bike Facto
Frt

Fit Protected
Satd. Flow {prof)
Flt Permitted
Satd. Flow (perm
Right Turn on Red
Satd. Fiow (RTOR)
Link Speed (mph
Link Distance (f})
Travel Time {
Confl. Peds. {#hr)
Conft. Bikes (#/hr
Peak Hour Factor

s}

P

Heavy Vehicles
Bus Blockages (#h
Parking {#hr)
Mid-Block Traffic:
Ady. Flow {vph)
Shared Lane Trafi¢ (%
Lane Group Flow (vph)
Tum Type - A
Protected Phases
Permitted Phases’,

Detector Phase 4
Switch Phase :
Minimum Initial (s) 3.0

Minimum Split {s)
Total Split {s)

Total Split (%)
Yellow Time (g)
All-Red Time (g
Lost Time Adjust (5)
Total Lost Tinle (5
Leadllag

Lead-Lag Optimizs?
Recall Mode

intersaction Stmrma

p.m. peak hour Build Ceondition
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Lanes, Volumes, Timings
1: Crofon Dam Road & Route 9A

Area Typer
Cyclg Length: 1502
Actuated Cycle Length:
Natural Cycle: 153,

Controf Type: Semi Act-Uncoord
*“User Entered Vall

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

o1

27s B

big

a3

27s

p.m. peak hour Build Condifion
TMA
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- Max Q CEear

HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

Adj Sat Flow, veh/h/ln )
Adj Flow Rate. ve
Adj No. of Lanes

Percent Heavy Veh, %
Cap, veh/h - 20
Arrive On Green

Sat Flow, véhihi
Grp Volume(v), vehlp
Grp Sat Flow(s)veh/i
QServe(gs) s
Cycle Q Clear(g:c);
Propinlane
Lane Grp Cap(¢ ) ‘
VIC Ratio (x)

Lt

Uniform Delay( ),
Incr Delay (d2) slv
Initial Q Delay(dS) sive
%ile BackOFQPE 26‘165%' v
LnGrp Delay(d), sfveh
LaGmpLCS '+
Approach Val, veh/h
Approach Delay, shie
Approach LOS

Tim i
ASSIQned Phs

Phs Duration (G+Y+Rc:)
Change Period {Y +Rc)
Max Green Settmg (Bmax)i's

Notes= -
User approved ignering U-Tuming movement,

p.m. peak hour Build Condition
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HCM 2010 Signalized Intersection Summary
1: Croton Dam Road & Route 9A

MoVement T s .

Lane Confi guratlens &>
Volume (vehff); e
Numder
Inifial Q (Qb); v
Fed-Bike Adj(A_pbT)
Parking Bus 0. 1.
Adj SatFow veh/h/n 1888 1938
Adj Flow Ratgé, vehih T
Adj No. of Lanes
Peak Hour Factar

Sat Flow, vehin
Grp Volume(”)myeh!h

Grp Sat Flow{s):ven/nin ..
Q Serve(g_s), s
Cycle Q Clear(gic),
Propinlane
Lane Grp Cap(c
VIC Ratio(¥)
Avail Cap(c.: a);vehh:
HCM Piatoon Ratio
Upstream Filter(l
Uniform Delay( ), siveh
fncr Delay (d2); sh
Initial @ Dela d3) sfveh
il BackOfQ(-26765%):ven

2.m. peak hour Build Conditicn
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ATTACHMENT C

Level of Sevice Criteria




Traffic: Performance Measures

Introduction

The Highway Capacity Manual® and the Synchro 8 Software® procedures document the methodoiogy
used for modeling levels of service, average vehicle delay, and volume -to-capacity rafics at both
signalized and unsignalized intersections. Level of service is @ measure of the operational quality of
an intersection; level of service A is 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 common movement(s) on an approach,

The Synchro 8 Software modeled results 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
caleulates average 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. Coniral delay alone is used fo characterize level of service for the entire
intersection or an approach. Controf delay and volume-to-capacity ratio are used fo
characterize level of service for a lane group. Delay quaniifies the increase in frave! time due
fo fraffic signal control. It is also a surrogate measure to driver discomfort and fuel
consumption. The volume-to-capacity ratio quantifies the degree to which a phase’s capacity
is ulifized by a fane group. The following paragraphs describe each level of service.

Level of service A describes operations with a control defay of 10 seconds per vehicle or less
and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned when the
volume-to-capacily rafio is low and either progression is exceptionally favorable or the cycle
length is very short. If it is due fo favorable progression, most vehicles arrive during the green
indication and travel through the intersection without stopping.

Level of service E describes operations with controf delzy between 10 and 20 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned
when the volume-fo-capacify ratio is low and gither progression is highly favorable or the cycle
length is short. More vehicles stop than with Leve! of service A.

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

Level of service D describes operations with controf deiay between 35 and 55 seconds per
vehicle and a volume-to-capacity ratio no greater than 1.0. This level is typically assigned

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




when the volume-to-capacity ratio is higher and either progression is ineffective or the cycle
length is long. Many vehicles stop and individual cycie faillures are noticeable.

Level of service E describes operations with contro! delay between 55 and 80 seconds per
vehicle and a volume-to-capacily ralio no greater than 1.0. This level is typically assigned
when 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 vehicle
or a volume-to-capacity ratic greater than 1.0. This level is lypically assigned when the
volume-to-capacity ratio is very high, progression is very poor, and the cycle length is long.
Most cycles fail to clear the queue.

A lane group can incur a delay fess than 80 seconds per vehicle when the volume-to-capacity
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 defay and volurme-fo-capacily ratio are
considered whern 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 level of service thresholds established for the autornobile mode at a
signalized intersection.®

SR

Volume-to-capacity

Average Control Delay Volume-to-capacity

(Seconds Per Vehicle) Ratio less than Ratio greater than
or equal to one one
Level of Service Level of Service

less than or equal to 10
greater than 10 and less than or equal to 20
greater than 20 and less than or equal to 35
greater than 35 and iess than or equal to 55
greater than 55 and less than or equal to 80

greater than 80 F F

' From Transportation Research Board of the National Academies, Highway Capacity Manual,
Washington D.C., Volume 3 page 18-6, Exhibit 18-4, 2010. Abbreviaticns and mathematical symbols

have been replaced for reader clarity. Table limited to lane groups (lane or group of lanes sharing a
comrmon movement),

m{ojO w3
T Tm{miTnim

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

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

% From Transportation Research Board of the Naticnal Academies, Highway Capacity Manual, Washington D.C.,
Volume 3 page 18-6, 201C. Abbreviations and mathematical symbols have been replaced for reader clarity.
“From NYS DOT, Highway Design Manual, Revision 62, April 13, 2011, (page 5-103) with
abbreviations replaced for reader clarity.




