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Analyst JBB Highway/Directicn of Travel Northbound

Agency or Company Coler & Colantonio, Inc. From/To Route I-93 South of F.B.P.
Date Performed 11/21/08 Jurisdiction Braintree

Analysis Time Pericd AM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

Pak-Hour FactorF'H -

veh/day %Trucks and Buses, Py 12
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain; Leve!
DDHY = AADT xKx D veh/h Grade %  Length mi

Driver type adjustment 1.00 Up/Down %

Lane Width 2.0 ft f mih
LW
Ri-Shoulder Lat. Clearance 6.0 ft )
. fLC mith
Interchange Density 0.50 I/mi -
fo mi/h
Number of Lanes, N 4
) f mi/h
FFS (measured) 58.3 mi/h N
Base free-flow Speed, BFFS mith FFS 56.3 mith
Design (N} ’
Operational (L OS) Design LOS
=(Vor DDHV}/{PHF x N x f
vp=(Vor P/ (PHE XN Xy X 2121 pe/h/in v,={V or DDHV) / (PHF x N x f,,, X
f) t pe/h
S 54.8 mith P mih
D=v_ /8 38.7 c/mifin
0§ E P D=v,/8 pe/mifln

- Number of lanes S - Speed

N .
V- Hourl | _ D - Densi Ep, - Exhibits23-8, 23-10 f - Exhibit 23-4
- - Dens
outly voime v E. - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P ) f - Page 23-12 fy, - Exhibit 23-8
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, Vo~ Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHY - Directional design hour volume
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Analyst JBB Highway/Direction of Travel Northbound

Agency or Company Coler & Colanionio, Inc. From/To Route 1-93 South of F.B.P.
Date Performed 11/21/08 Jurisdiction Braintree

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  South Coagst Rail ‘

# Oper.{LOS)

OWEIApL

Volume, V 5310 veh/h

AADT veh/day %Trucks and Buses, P, 7
-|Peak-Hr Prop. of AADT, K %RAVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHV = AADT xKx D veh/h Grade % Length mi

Driver

pe adjustment 1.00 Up/Down %

1.2

fryy = V1+PL(Er - 1) + PR(Eq - 1)] 0.966

Lane Width i 12.0 ft T mith
Ri-Shoulder Lat. Clearance 6.0 - ft .
fc mi‘h
Interchange Density 0.50 ¥Ymi .
fio mi‘h
Number of Lanes, N 4 . _
FFS (measured) 58.3 mith N mi/h
Base free-flow Speed, BFFS ' mi/h FFS 58.3 mi/h
Design (N}
Operational (LOS) Desian LOS
. |Design
v_ = (V or DDHV) / (PHF x N x f,o, x 9
h 1431 pe/hin v, = (V or DDHV) / (PHF x N x f,,,, x
f) £) pc/h
5 58.3 mi/h g : o
m
D=vplS 24.5 pe/mifln Dev /S , i/ "
LOS c ' pemyn
e; ks
N - Number of lanes S - Speed
Mt 5 Dg o E, - Exhibits23-8, 23-10 f,, - Exhibit 23-4
- Hourly volu -
i R T E, - Exhibits 23-8, 23-10, 23-11 f., - Exhibit 23-5
Vp oW rate ree-lioW spee f - Page 23-12 ., - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P N

LOS, S, FFS, Vp© Exhibits 23-2, 23-3 fp - Exhibit 23-7

DDHYV - Directional design hour volume
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Flor Rats £pehftn)

Southbound

Agency or Company Coler & Colantonio, Inc. From/To Route 1-93 South of F.B.P.
Date Performed 11/21/08 Jurisdiction Braintree
Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

Volume,V & . . vhh ak-Hour Factor, PHF T 0.95
AADT veh/day %Trucks and Buses, P; 7
Peak-Hr Prop. of AADT, K %RVs, Pg 7]
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi

Driver type adj 1.00 Up/Down %

Lane Width 2.0 ft

. fLw mith
Rt-Shoulder Lat. Clearance 6.0 ft .
ch mi/h
Interchange Density 0.50 I/mi )
fio mith
Number of Lanes, N 4
- f mi‘h
FFS (measured) 59.0 mi/h N _

Operational (LOS)

Design LOS
Vp=(V or DDHV) /(PHE X N X fyyy x pe/h/in v = ?v or DDHV} / (PHF x Nx T, X
fp) fp) pe/h
A 59.0 mih P mith
D=v,/S 23.5 pc/mifin D=v /S pc/mif/in
LOS ¢ 4

Required Number of Lanes, N

FAcior:] Hon

N -N f 5 - Speed
v H”m Ier > anes 5 Dp ee_ty Er, - Exhibits23-8, 23-10 fyy - Exhibit 23-4
- Hourly volume - Densi g o
E- - Exhibits 23-8, 23-10, 23-11 1, ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T LC X, I_i
e . f. - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHV - Directional design hour volume P )

Copyright @ 2005 University of Florida, All Rights Reserved HCS+™  Varsion 5.1 Generated: 1/28/2009 2:39 PM
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z o PN [— 7 < 4
T etwsuseln oo | oo | - Application Input. Oupu
E A BStih_| 7~ N e o Operational {LOS) FFS, b, v 105, 5D
5o s e e =~ ] A7
: - * esign {v , LOS, Vo 5
P . . r
- “Js"‘?;?’ v aa 5 - S Planning {(L0S) FFS, N, AADT 10S, S,
] - - - - i
£ A VS > L Planning {fl) FFS. LOS, BADT N,SD
- N TS e Plamming {v.) FFS LOS, ¥ v 5. 0
= 1] 440 300 1200 1600 2008 . 2400
Flow Rste {pethitn)
Analys JBB Highway/Direction f Travel Southbound
Agency or Company Coler & Colantonio, Inc. Frem/To Route 1-93 South of F.B.F.
Date Performed 11/21/08 Jurisdiction Braintree
Analysis Time Period PM Peak Hour Analysis Year 2008
Project Description  South Coast Rail

& Planning Data

IZ Oper.(LOS)

Volume, V 7255 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Py o
Peak-Hr Direction Prop, D : General Terrain: Level
DDHV = AADT x K x D veh/h “Grade % Length mi

Driver type adjustment 1.00 Up/Down %

E; 1.5 -y = VI+PHEr- )+ PeEp-1))  0.966
Lane Width 12.0 ft oy mith
Ri-Shoulder Lat. Clearance 6.0 ft £ .

LC mi‘h
Interchange Density 0.50 I/mi ‘ h
Number of Lanes, N 4 f'D mf
FFS (measured) 59.0 mifh N mi/h
Base free-flow Speed, BFFS mifh FFS 59.0 mi/h

' Design (N)
Operational (LOS) " IDesian LOS
v_ = (V or DDHV) / (PHF x N x f.5, X oslgn
P 1935 pehin v_=(V or DDHV}/ (PHF x Nx f ,,, X

o) fp) HY pc/h
[ 579 mi/h P "
D=v,/S 33.4 pomin 17 m’/ "
LOS D % pe/miin

Required Number of Lanes, N

N - Number of lanes S - Speed

V - Hourl | D - Density Eg, - Exhibits23-8, 23-10 fLW - Exhibit 23-4
- Hourly volume - Densi s o,
E+ - Exhibits 23-8, 23-10, 23-11 fn-E -
v_ - Flow rate FFS - Free-flow speed 7~ =xnibvs Lo - Exhibit 23-5
P . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, v, - Exhibits 23-2,23-3 - Exhibit 23-7

DDHYV - Directionat design hour volume
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Flov: Rete {pcfhitn)
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Analyst JBB nghway/Dlrectlon of Travel Northbound

Agency or Company Coler & Colantonio, Inc. From/To Route {-93 South of Route 3
Date Performed 11/21/08 Jurisdiction Braintree

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Descnptton South Coast Rail

Volume V 5955 vehrh
AADT veh/day
Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D

DDHV = AADT x Kx D veh/h
Driver type adjustment 1.00

Lane Width

Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi
Number of Lanes, N 4

FFS (measured) 66.0 mifh
Base free-ﬂow Speed, BFFS mifh

Operational (LOS)
v, = (V or DDHV) / (PHF x N x f,,,, %

1628 pe/nfin
fp)
S 65.7 mifh
D= Vo /8 24.8 pe/mifin
LOS C

S - Speed

D - Density

FFS - Free-flow speed

BFFS - Base free-flow speed

N - Number of lanes
V - Hourly volume

v_ - Flow rate

]
LOS - Level of service

DDHY - Directional design hour volume

# Des.(N)

Peak-Hour Factor, PHF 0.96
%Trucks and Buses, P 10
%RVs, Py o
General Terrain: Leve!
Grade % Length mi

Up/Down %

T mi/h
fle mi‘h
fio mifh
fy mi‘h
FFS 66.0 mith
Design (N)

Design LOS

Vo= (V or DDHV) / (PHF x N x f,, x porh
fp)

mith

D= Vo /5 pc/mifin

Requwed Number of Lanes N

Ep - Exhibits23-8, 23-10

E; - Exhibits 23-8, 23-10, 23-11

fp - Page 23-12

LOS, S, FFS, v, - Exhibits 23-2, 23-3

f,y - Exhibit 23-4
f - Exhibit 23-5
f,, - Exhibit 23-6

N
f,p - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

Analyst
Agency or Company
Date Performed

Analysis Time Period

JBB

Coler & Colantonie, Inc.
11/18/2008

PM Peaak Hour

£ 7 s —, ! < I o .
£ e o [ @fm—:_ T Application Inpust Output
E f g5rih |~ 4 L1A50 “';&QQ.: . Operational (LOS) FFS, N, vy 105, 5. D
& o comin { - e N Design {N) FFS, LOS, v, N,5D
z snit’ |7 Pl T Design {1 FFS, LOS, N WS, D
& ISh a8y | Be c - T I e oV Y >
5’ 5 7 y P = = Planning {LOS) FFS, N, AADT 05,5 D

i ’ - L~ Flanning {0 FFS, LOS, ARDT N.5D
£ 40 Py VA -4 et - ;
© 3 AR T - Planning {w.) FFS, LOS. N v 50
g 0 QSE} '&ﬁ» 'ﬁ:“}‘f T 9‘,‘-2.‘?’515&(@# 9% r
= e 100 200 1200 1600 2600 20

Flow Rate {pefhit)

From/To
Jurisdiction
Analysis Year

Northbound
Route 1-93 South of Route 3
Braintree

2008

Project Description  South Coast Rail

per.(LOS

Volume, V
AADT

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prep, D
DDHV = AADT x Kx D
Driver t djust t

Lane Width
Rt-Shoulder Lat. Clearance
interchange Density
Number of Lanes, N

FFS (measured)

Si

Operational (LOS)
Vi, = (V or DDHV) / (PHF x N

fp)

- Number of lanes
- Hourly volume
- Flow rate

LOS - Level of service

Base free-flow Speed, BFFS

)

4755 veh/h
veh/day
veh/h

1.00

12.0 ft
6.0 ft
0.50 I/mi
4
66.0 mi‘h
mi/h

XX
W™ 1275 pe/hin
66.0 mi/h
19.3 pc/mifin
C

S - Speed
D - Density

FFS - Free-flow speed

BFFS - Base free-flow speed

DDHYV - Directional design hour volume

Des.(N)

Peak-Hour Factor, PHF

%Trucks and Buses, P
%RVs, Py
General Terrain:
Grade %  Length
Up/Down %

Required Number of Lanes, N

Ep - Exhibits23-8, 23-10
E; - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12

Design LOS
v_=(V or DDHV)/ (PHF x N xf_, x
fp ( )/ HY och
o)
mi/h
D= vp/ S pe/mi/in

LOS, S, FFS, Vp - Exhibits 23-2, 23-3

mith
mi/h
mith
mifh
mifh

fL - Exhibit 23-4
f_, - Exhibit 23-5
- Exhibit 23-6
f,5 - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET
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Flow Rate {pefhilny

Analyst JBB Highway/Direction of Travel Southbound

Agency or Company Coler & Colantonio, Inc. From/To Route 1-93 South of Route 3
Date Performed 11/21/08 Jurisdiction Braintree

Analysis Time Pericd AM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

olum, v h/h T _
AADT veh/day %Trucks and Buses, Py 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leval
DDHV = AADT x K x D veh/h Grade % Length mi

Driver type adjustment 1.00 Up/Down %

ieS AdiandEES

1.5 Ty = V{14P{(Ey - 1) + PRiEq - 1] 0.976

o mi/h
Rt-Shoulder Lat. Clearance 6.0 ft. .

fie mi/h
Interchange Density 0.50 I/mi .

fio mish
Number of Lanes, N 4

. f mi/h

FFS (measured) 64.0 mith N

FFS . 64.0 mith

Base free-flow Speed, BFFS mi‘h

ﬁf@ ] ﬁe"ﬁw;eﬂ'—v:s : ]
Design (N)
Operational (LOS} Desian LOS
v_ = (V or DDHV) / (PHF x N x f,,, X g
P 1845 pe/hvin v_ = (V or DDHV)/ (PHF x N xf,,,, x
f) fF; pc/h
S 62.7 mi‘h P h
mi
D=v,/8 29.4 pe/mifin D=v /S /il
= 1
LOS D P pe/myin

N - Number of lanes S - Speed

! E,, - Exhibits23-8, 23-10 f, - Exhibit 23-4
V. - Hourly volume D -Density E. - Exhibits 23-8, 23-10, 23-11 1, - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T ’ ’ LC o
p . f. - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p

LOS, S, FFS, Vo - Exhibits 23-2, 23-3 fin - Exhibit 23-7

DDHY - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

z

g . N ¥ - ' 4
g o s Sy m-‘%;n"f-;- — /‘-— —_— -i1it o~ b . Application Input Ouiput
ER Bl |7 NN e N Operational (LOS)  FFS, M, 1055, D
o sgmiml e R ,%:‘“ﬁ\ Design {N} FFS, L0S, v, M, 5D
S S rLLL Design {v,) FFS,LOS, N . 5. D
a T bed - b r r I"l 4
=0 “'Sﬁ—%g\f’ G  E Phrning (L0S)  FFS, I, AADT 05,5, D
9 s - -~ L~ Planning {) FFS, LOS, AADT N.5D
= 1 ;?b“ o g L R
- N I e Ly o Planning v} FFS, LOS, N v, 5D
E " é?} «%@& Al A s 7% -
= e 100 200 1200 1600 2000 200

How Rate (pelht)

ik,

Analyst JBB Highway/Direction of Travel Southbound

Agency or Company Coler & Colantonio, Inc. From{To Route I-93 South of Route 3
Date Performed 11/21/08 Jurisdiction Braintree

Analysis Time Pericd PM Peak Hour Analysis Year 2008

Project Description  South Coast Rail
%O LOS)

Volume, V 7375 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %

fw mith
Rt-Shoulder Lat. Clearance 6.0 ft .
. fLC mi‘h
Interchange Density o.50 I/mi .
. fio : mi‘h
Number of Lanes, N 4
. fy mi‘h
FFS (measured) 84.0 mi‘h
FFS 64.0 mi‘h

Base free-flow Speed, BFFS mi/h

Operational (LOS)

Design LOS
v, = (V or DDHV) / (PHF x N x fy, X g
k 1948 pe/h/in v, =(V or DDHV)/ (PHF x N xf,, x
fo) . pc/h
f)
S 61.5 mi/h P mivh
[
D=v,/S 31.7 c/mifin
P g D=v,/8 pe/mifin

LOS D

Required Number of Lanes, N

Gicssary = Eeclortocae
N - Number of lanes S - Speed
V- Hourly vol b Dp . Ep, - Exhibits23-8, 23-10 f y - Exhibit 23-4
- Hourly volum - Dens
y Voume ensity E.. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed .
P ) f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p

LOS, S, FFS, v, - Exhibits 23-2, 23-3  f,;, - Exhibit 23-7

DDHV - Directional design hour volume

Copyright © 2005 University of Florida, All Rights Reserved HCS+™  version 5.1 Generated: 1/28/2008 2:32 PM




BASIC FREEWAY SEGMENTS WORKSHEET

& |
N

:'-"::.? LF o 3| FRS = 75 mith 1 .
£ frieFlonShued FFS - Jonin ——— "_@/"mﬂ‘“_:- 7 Application Input Qutput
2 Gsmih_| - I R ey - Operational (LOS) FFS, M, vy L0S, 5. D
s camin 1 - T e Y Design {N} FFS. LOS, v NS5 D
3 SE i s ” 158 -] - ; !
3 o E S T8 TN Design () FFS, LOS, N %S, 0
:;!t, 50 & - P I = Planning (LOS) FES, M, AADT L05,5 D
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@ o & A~ T r r s
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Feow Rete {pcthitn)

Analyst JBC . Highway/Directicn of Travel Northbound

Agency or Company Coler & Colantonio, Inc. From/To Route 24 Souih of Route 1-93
Date Performed 11/18/08 Jurisdiction Randolph

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description  South Coast Rait

% Oper.(LOS) = Des.(N)

Volume, V 5102 veht/h Peak-Hour Factor, PHF 0.89
AADT veh/day %Trucks and Buses, P 16

-iPeak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Levef
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %

Lane Width - 12.0 i

: fw mi/h

Rt-Shoulder Lat. Clearance 6.0 ft .
fe mi‘h

Interchange Density 0.50 tfmi .
fio mifh

Number of Lanes, N 3 f .
FFS (measured) 63.9 mifh N mih
FFS 63.9 mi/h

Operational {LOS)

Design LOS

v, = (V or DDHV) / (PHF x N f,, X et

P 2064 pe/hfln v, = {V or DDHV} / (PHF x N x f,,, x
fp) : fp) pcih
8 59.5 mi/h P .
: . ] mi‘h
D=v,/S 34.7 pe/mifln Dev /S : il
= mifin

LOS D P ‘ p

Required Number of Lanes, N

N - Number of lanes S - Speed

Vv - Hourl | D - Densi ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
- Hourly volume - Dens
y ensity E. - Exhibits 23-8, 23-10, 23-11 f , - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
p . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, vy - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
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_nput Juiput
FFS, N, v, L0S, S, D
FFs. LOS, Y MN35D
FFS LOS N %50
FFS, W, AADT L05,5D
FFS. LOS, AADT M5D
FF3 LOS, M vy 5. D

Analyst

Agency or Company
Date Performed
Analysis Time Period

g " LeFlon Siued| FRS e 26 | ¢ 2 a4 .
s ™ 70 wiih PR .:1@:!—‘- e - M
E_ esndin_| - N R gt s Operational (LOS)
Y™ samin ] . T — Design {N)
3 S5 tith R4 - 1758 \ Design {ip)
5 2 B - o .
-4 ® . SL&?’ 7 /9 g -t s Planning {LOS)
4 3 i - - L -7 Planning {t)
£ 0 ‘;\J"‘_ & i Ve ol
o Vol e o Planning (¥}
E o & gf P MY 4
= e 140 200 1200 1600 2000 2400

Flow Rete {pcfhf’lrlj

JBB nghwalelrecnon of Travel
Coler & Colantonio, Inc. From/To

11/18/08 Jurisdiction

PM Peak Hour Analysis Year

Northbound

Route 24 South of Route 1-93
Randolph

2008

Project Description  South Coast Rail

Oper.(LOS)

AT

Volume, V
AADT

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT x K x D
Driver

pe adjustment

Lane Width

Rt-Shoulder Lat. Clearance
Interchange Density
Number of Lanes, N

FFS (measured)

Base free-flow Speed, BFFS

Operational (LOS)
v, = (V or DDHV) / (PHF x N x f,,, x

f)

N - Number of lanes
V- Hourly volume

- Flow rate

v
p

Peak-our Factor, PHF

veh/h

veh/day %Trucks and Buses, P
%RVs, Py
General Terrain:

veh/h Grade % Length

Up/Down %

ft

fLW
6.0 ft

fLC
0.50 Ymi
3 f[D

f
63.9 N

998 pe/hfln
63.9 mi‘h
15.6 pc/mi/in
B

S - Speed
D - Density

FFS - Free-flow speed

Design LOS
fo)

D=V /S

Reqmred Number of Lanes, N

Ep, - Exhibits23-8, 23-10
E, - Exhibits 23-8, 23-10, 23-11

Vo= {V or DDHV) / (PHF x N x f,,, X

mifh
mi‘h
mi/h
mi/h

63.9 mi‘h

pc/h

mi/h
pe/mifin

f w - Exhibit 23-4

f, . - Exhibit 23-5

f,, - Exhibit 23-6

LOS

- Level of service

BFFS - Base free-flow speed

fp - Page 23-12

DDHYV - Directional design hour volume

LOS, S, FFS, vy Exhibits 23-2, 23-3

f,5 - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

= 8 - ; =

Z s gl @=%$% “,“: —_ “—/‘14'{ - ’ Application Input Cuitput
= it AT — = o . a :

L s _| 7 A1 it e Operational L0S)  FES, N, v, 108, 5, D
A B Sl i

5 o ssm;: t:, < #% Design i) FFS, LOS, v, N,5D
9 e i — - _&\ Design {u,) FFS.LOS. N vy 5 0
2w P 4 —* =3 Plenning {LOS) FFS, 1, AADT 10S, 5. D
a ’ - - L=~ Planning (i) FFS, LDS, ARDT M50
£ 0 j-;_ S et e |

= S NP L o Planning {v.} FFS, LOS, N v, 50
g 0 aéf @ﬁg‘ @'é” "-3@??' aﬁﬁl‘ﬁ}“’ 9% =

= g 100 200 1200 1600 2000 200

Flow Rate {pefhfin)

i )
3

|Analyst JBB Highway/Direction of Travel Southbound
Agency or Company Coler & Colanionio, Inc. From/To Route 24 South of Route 1-93
Date Performed 11/18/08 Jurisdiction Randolph
Analysis Time Pericd AM Peak Hour : Analysis Year 2008
Project Description South Coast Rail
I# Oper.(LOS) [E Des.(N) * £ Planning Data

e e

Volume, V . 3400 . B vehh . Pea -ur Factor, PHF 0,93
AADT veh/day %Trucks and Buses, P 7
Peak-Hr Prop. of AADT, K %RVs, Pg 4]
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV =AADTxKxD veh/h Grade % Length mi
Driver 1.00 Up/Down %

fp 1.00 Eq 1.2
= 1.5 foy = V[1+P7(Eq - 1) + Pa(Eq - 1] 0.966

= Calc Speed Adiand EE

ne Width 12.0 ft £ )
. Lw mi/h
Ri-Shoulder Lat. Clearance 6.0 ft .
flc mi‘h
Interchange Density 0.50 l/mi )
fio mi‘h
Number of Lanes, N 3
. fyy mih
FFS (measured) 65.8 mi/h
mi/h FFS 65.8 mi/h

{Operational {LOS) Desian LOS
v, = (V or DDHV} / (PHF x N f,5, X s
P 1261 pc/h/in v_=(V or DDHV)/ (PHF x N x f,, x
f) fF; pc/h
$ 65.8 mi/h P _
D=v_ /8 19.2 pc/mi/in S mi/m
P ’ D=v,/$ pe/mifin

LOS #

Required Number of Lanes, N

N - Number of lane S -Speed
) H”m Ie S o Dpee_w E., - Exhibits23-8, 23-10 £, - Exhibit 23-4
- Hourly volume - Densi L .
. E-. - Exhibits 23-8, 23-10, 23-11 f . - Exhibit 23-5
v - Flow rate FFS - Free-flow speed T Lg - =Xl 3
P ) f - Page 23-12 f,, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, 8, FFS, Vp - Exhibits 23-2, 23-3 f5 - Exhibit 23-7

DDHY - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

= B - —7 Va >
£ _ eiaed e = — o b " ! Application nput. Queput
A Bsnih | 7 A Tk N Operationd) L0S)  FFS, B, 1055, D
E 5 ggg::} 5 - - ;ﬁﬁ%a\ DESf_gn M FFS, LOS, Yy N.5D
% AR YA — T Design {ug) FFS, 105 N WS D
¥ & [ P L — Planning {LOS) FFS, N, AADT 10,8, D
AN 0 S o W = et mimir hap
M P g &, 105
= T 100 200 1200 1600 2000 2400
Flow Rate {peth/in}
Analyst JBB Highway/Direction of Travel Southbound
Agency or Company Coler & Colantonio, Ine. From/To Route 24 South of Route 1-93
Date Performed 11/18/08 Jurisdiction Randoiph
Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description

South Coast Rail

[£ Oper.(LOS

Volume, V

AADT

Peak-Hr Prop. of AADT, K
Peak-Hr Direction Prop, D

DDHV = AADT xK x D
Driver type adjustment
s

Lane Width
Rt-Shoulder Lat. Clearance
Interchange Density
Number of Lanes, N

FFS (measured)

Operationat (LOS)
Vp = (V or DDHV}/ (PHF x N x £, x

fp)

N - Number of lanes
V - Hourly volume
Vo - Flow rate

LOS - Level of service

veh/h
veh/day

6110

veh/h

12.0 ft
6.0 ft
0.50 I/mi
3

65.8 mih

141 pc/h/in
58.1 mi‘h
36.2 pe/mifin
E

S - Speed

D - Density

FFS - Free-flow speed

BFFS - Base free-fiow speed

DDHY - Directional design hour volume

es (N)

...“i.“ =

Pk-Hour Factor, HF
%Trucks and Buses, P
%RVs, PFl

General Terrain:
Grade %

Length

Design LOS

fp)
s

D= vpl S

Required Number of Lanes, N

Ep, - Exhibits23-8, 23-10
E; - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12

v, = (V or DDHV) / (PHF x N x Ty, X

LOS, 8, FFS, v, - Exhibits 23-2,

mi/h
mi/h
mi/h
mi/h
mi‘h

pc/h

mi‘h
" pc/mifin

f Ly - Exhibit 23-4
- Exhibit 23-5

fLC

fy, - Exhibit 23-6

23-3  f, - Exhibit23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

= M — 7 e -
E _ pLien Sines ﬁ'%::% — =T ;‘f@ﬂ—u Sdo 27 ’ Application Input Qutput
R Bs0in |7 T ey = Opurational (10S)  EFS, N, v, L0S, S, D
Y Gl - z 7 R P Design {N) FFS. LOS, v, N,5.D
g i - A =Y Design ;) FFS, LOS, N % 5. D
=0 A2 P -4 =2 Plarning {10S) FFS, ¥, AADT L0S, S, D
2 " ’?.i m;@s\ i - | - Flanning-{%) FFS, LOS, ARDT N, 5D
2 S e T i Planning {v FFS, LOS, N v, 5D
g R A v
= g 160 200 1200 1600 00 2400

Flowe Rate {pe/hiln)

or S mations.——— =
Analyst JBE Highway/Direction of Travel Northbound
Agency or Company Coler & Colantonio, Inc. From/To Route 24, South of Pond St.
Date Performed 11/21/08 Jurisdiction Avon
Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description  South Coast Rail
¥ Oper.(LOS)

Des.(N) : Planning Data

e

olume, " ' 5355 veh/h Peak-Hour Factor, PHF 0.99

AADT veh/day %Trucks and Buses, PT i0
Peak-Hr P_rop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKxD veh/h Grade % Length mi

- |Dri D j

djust t 1.00 Up/Down %

1.00 En 1.2

Lane Width 12.0 ft

fiw mi/h
Ri-Shoulder Lat. Clearance 6.0 ft .
ch mi/h
Interchange Density 0.50 Ifmi .
le mi‘h
Number of Lanes, N 3
. f mi‘h
FFS (measured) 66.4 : mi/h N
66.4 mi‘h

Qperational (LOS) Design LOS
v, = (V or DDHV) / (PHF x N x .5, X 9
P . 1893 - po/hiin v_ = (V or DDHV) / (PHF x N x f,, x
k) fF; pc/h
S 64.0 mih P "
mi
D=v /8 29.6 pc/mifin
o _ .
LoS D D= vp/ S pc/mifin

Required Number of Lanes, N

Gl = = Eac D
N - Number of lanes S - Speed
v Ier i -, Dp o E., - Exhibits23-8, 23-10 £,y - Exhibit 23-4
- Hourly volume - Densi , o
E-. - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed 1 - Exhibits 238 Le x_i_l
? . f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

L . LOS, S, FFS, v_ - Exhibits 23-2, 23-3 fp - Exhibit 23-7
DDHV - Directional design hour volume L
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BASIC FREEWAY SEGMENTS WORKSHEET

=23

&

Analyst

= e ra L Te : < a7
E . Frie-Flo Sjyzed Uﬁ-‘%ﬁ%’- A — s A Application Input Dutput
E_ f BSmih |/ s 7T Bt - Oprrational {LOS] FFS, N, 1, LOS, S, D
& 6anil p T T — e Design (N) FFS, LOS, v N5 D
g CIT z e SN Design v} FFS, L0S, N ¥ S, D
A . | r r .
2 e 5.2 VRN e s Plaring {LOS) FFS, N, ARDT 105, 5, D
7 v - - |~ Planning {11 FFS, LOS, ASDT N, 5D
= 19 3_‘:%\“/ P 4 e — s
- > R e Planning {.) FFS. LOS, W v, 5D
E % £ 5 7 e : s
= e 160 a0 1200 1600 2000 2400

Frowz Rere {peihiin)

No
Agency or Company Coler & Colantonio, Ine. From/To Route 24, South of Pond St.
Date Performed 11/21/08 Jurisdiction Avon
Analysis Time Period PM Peak Hour Analysis Year 2008

rthbound

i

Project Description  South Coast Rail

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT xKx D
ver type adjustment

Sral ]

Lane Width

Rt-Shoulder Lat. Clearance 6.0
Interchange Density 0.50
Number of Lanes, N 3
FFS (measured) 70.0

Base free-flow Speed, BFFS

Operational (LOS}
v, = {V or DDHV) / (PHF x N x f,, X

1184
fp)
S 70.0
D=v, /S 16.9
LOS B

S -Spee

DDHYV - Directional design hour volume

N

V - Hourly volume D - Density

vV, - Flow rate FFS - Free-flow speed

LOS - Level of service BFFS - Base free-flow speed

Peak-Hour Factor, PH

veh/day %Trucks and Buses, P
%RVs, Py 0
General Terrain: Leve!
veh/h Grade % Length mi
p/Down %

ft fLW
fle

I/mi
fio

mith f

mith FFS 70.0
Design (N)
Design LOS

pe/h/in v, = {(V or DDHV} / (PHF x N x fH\'r X
f

mi‘h p)

fmif}
pc/mifin D= v, /s

Required Numbe

rof Lanes, N

E - Exhibits23-8, 23-10

E; - Exhibits 23-8, 23-10, 23-11

fp - Page 23-12

LOS, 8, FFS, v, - Exhibits 23-2, 23-3

pc/h

mi‘h
pc/mifin

f - Exhibit 23-4
fy . - Exhibit 23-5
fy, - Exhibit 23-6
fyp, - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

,’_E: &{' s - ra 7 -
£ _0 preFnsheeq HS.~ %mﬁ I el W Application Input Crutput
E ! BSnith |~ o G ] -] Cperational (LOS) FFS, M, v, L05, 5, D
rr Sonih 1 - s - fﬁﬂ_“"_‘::i‘”‘*“‘x( Besign {N) FFS, LOS, v, N5 D
g e —_—_—-——, W FEIN Design {r) FFS, LOS, N 7 $,D

§ & -% — PR = - Planning {LOS) FFS, N, RADT 05,5 D

i d -7 L~ Plannitg {f) FFS, LOS, ARDT N.5D

& Al 5 y—i Q £ o i - = y . ; |

o qar B - 4 ' 9

§ . ég} ‘\%@, @ﬁ_ B . v&,ﬁ“};g, Planning {v,) FFS, LOS, N Yy 5 B
= 0 440 209 1200 1600 2000 2408

Flow Rate {pefhils)

Analyst JBB nghway/Dlrectlon of Travel Southbound
Agency or Company Coler & Colantonio, Inc. From/To Route 24, South of Pond St.
Date Performed 11/21/08 Jurisdiction Avon
Analysis Time Period AM Peak Hour Analysis Year 2008

Project Descrlptmn South Coast Rail

Volume, V 3075 veh/h Peak-Hour Factor, PHF 097
AADT veh/day %Trucks and Buses, P [+]
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %

Lane Width 12.0 ft )

fw mi/h
Rt-Shoulder Lat. Clearance 6.0 ft .

fic mi/h
Interchange Density 0.50 Hmi ‘ )

fio . mih
Number of Lanes, N 3

. . -y mith

FFS (measured) 67.1 mi‘h
Base free-ﬂow Speed, BFFS mi/h FFS 67.1 mi/h

Design (N}
Operational (LOS) b

Design LOS

=(V or DDHV) / {(PHF x N x f,, x
1104 pe/b/in v = {V or DDHV) / (PHF x N x f,, x
f) fp) pe/h
S 67.1 mi‘h . h
D=v,/§ 16.5 pomitn | WS m'j "
= pc/mi/in

LOS B

Reqmred Number of Lanes N

- Number of lan S - Speed
V - Hourl | °s D Dp ity Eg - Exhibits23-8, 23-10 f .y - Exhibit 23-4
- Hourly volume - Densi L o
E_ - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T e x- ]_l
P . f - Page 23-12 f, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed - [P

LOS, S, FFS, V- Exhibits 23-2, 23-3 f, - Exhibit 23-7

DDHYV - Directional design hour volume
GCopyright ® 2005 University of Florida, All Rights Reserved HCS+™  Version 5.1 Generated: 1/28/2008 2:13 PM




BASIC FREEWAY SEGMENTS WORKSHEET

Analyst

Agency or Company
Date Performed
Analysis Time Period

JBB

Coler & Colantonio, Inc.
11/21/08

PM Peak Hour

Highway/Direction of Travel
From/To

Jurisdiction

Analysis Year

Southbound
Route 24, South of Pond St.
Avon

2008

= 50 7 Fa -
- FrioFlo Siked| FRE s JB raigh | i jeai D
3 W 7 T4t Applicalicn gt gy
H Gsih | 7 ] e - Operational (10S)  FFS, B, v, 10S,5 D
" SOt - _ M*&Kf Design {Nj FFS, LOS, v, N,5D
3 1w . Dslﬁ.ﬂ,.:?kt\ Design {i,) FFS, LOS, N %S, D
2% é‘?" 7 1= = Planning {LOS) FFS, M, AADT L0S, 5. D
2 d - Lo~ Planning {f FFS, LOS, AADT N.5D
& a0 “-4-—-?@\»?—'—"—':-.;\;.—" =
o o Planning {u} FFS LOS, N .50
M ,@ I A L ""
= 400 500 1200 1600 2000 2400

Feow: Rate {pefhiln)

Project Description  South Coast Rail

[ Qper.(LOS)

Volume, V

Lane Width

Base free-flow Speed, BFFS

Operational {LOS}

N - Number of lanes

6010 veh/h
AADT veh/day
Peak-Hr Prop. of AADT, K
Peak-Hr Direction Prop, D
DDHV AADT xKx D veh/h

12.0 ) ft

Rt-Shoulder Lat. Clearance 6.0 fi

Interchange Density 0.50 I/mi

Number of Lanes, N 3

FFS (measured) 67.1 mi‘h
mi/h

Vp= = (V or DDHV}/ (PHF x N x f, x 2117 oo/hin
fp)
s 60.5 mi/h
D= Vo /8 35.0 pc/mifin
LOS E '

S - Speed

V - Hourly volume D - Density
Vo - Flow rate FFS - Free-flow speed
LOS BFFS - Base free-flow speed

DDHYV - Directional design hour volume

- Level of service

Peak-Hour Factor, PHF
%Trucks and Buses, P,
%RVs, Py

General Terrain:

Grade % Length

Required Number of Lanes, N

Ep, - Exhibits23-8, 23-10

E; - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12
LOS, S, FFS, Vp©

i Planning Data

fw mi/h
flo mi‘h
fo mi‘h
fiy mi‘h
FFS 67.1 mith
Design (N)
Design LOS
f): (V or DDHV) / (PHF x N x f,, x poh
P
mith

D= vy /S pc/mifin

Exhibits 23-2,

f - Exhibit 23-4

f,c - Exhibit 23-5

f,, - Exhibit 23-6
23-3 i, - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

z¥ ' , 7 T

g ol ey Eﬁ"%%:%:’:“ ik e W Application Input Quipuy

g sk |7 AT e N Operational (LOS)  FFS, v 05, 5, D

< BOnlh i A Design {N} FFS, LS, v, MS5D

g eIy N Design {y,) FFS, LOS, N S D

= 5 S—T174 e 1= = Planning {L0S) FFS, N, AADT 05,5, D
1 - - = Planning (] FFS, LOS, ARDT N5 D

£ 4 ;t-;,__ O S R - !

£ AT S g Planning { FFS, LOS, N v, 5 O

3] SF T e | Panig ) 2

= 10 200 1200 1600 2000 2400

Analyst ' JBB Highway/Direction of Travel Northbound
' Agency or Company Coler & Colanionio, Inc. From/To Route 24 North of Route 123
Date Performed 11/21/08 Jurisdiction ' Brockion
Analysis Time Period AM Peak Hour Analysis Year 2008
Project Description  South Coast Hail

[ Oper.(LOS)

olu . 4 ] Peak-Hour Factor, “ ) .97

AADT veh/day %Trucks and Buses, P, - 10
Peak-Hr Prop. of AADT, K . %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D : veh/h Grade %  Length mi

Driver type adjustment 1.00 Up/Down %

P i3

Lane Width 12.0 ft

fiw mih
Rt-Shoulder Lat. Clearance 6.0 ft .
f|_c mi‘h
Interchange Density 0.50 /i ¢ o
mi
Number of Lanes, N 3 ID
. f mi‘h
FFS (measured) 67.1 mith N

Design (N)
Operational (LOS) Design LOS
= (V or DDHV) / (PHF x N x f,, X
v, = (Vor VAPHEXN Xy X oeo po/h/in - |v,=(V or DDHV) / (PHF x N x f.,, X
p . o)
S 63.7 mih P mi/h
Dov /S 306  pc/mifin
o p D=v /8 pc/mifln
LOS ' b i

N - Number of lanes S - Speed

. EH - Exhibits23-8, 23-10 fLW - Exhibit 23-4
V. -Hourly volume D -Density E.. - Exhibits 23-8, 23-10, 23-11 f .. - Exhibit 23-5
= =t] - ] - = DI "
v_ - Flow rate FFS - Free-flow speed T LC
p _ f - Page 23-12 f,, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, Vo Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
Copyright @ 2005 University of Florida, All Rights Reserved HCS+™  version 5.1 Generated: 1/28/2009 2:03 PM




BASIC FREEWAY SEGMENTS WORKSHEET

Northbound

g M Flow Speed] EES = 75 ik ‘ e 1
z n O e e [~ — ',]w_h P Application Input Qutput
¥ ! a5 | AR T et - Operational (LOS) FFS, N, v 105, 5D
& G0 ] - O e g Design () FFS, LOS, v M, 5D
5 o Ssmin” 7 2 T - p
5 ] el — 2] _E___::\ Design {#,) FFS, LOS, N % 5, 0
- g’ v -5 = =3 Planning {LOS) FFS, N, AADT L0S, S, D
& 1 e - L~ Planning &) FFS, 10S, AADT NS D
£ A0 &)‘“§‘\ pa - Lo .
2 v e Planning {#,) FFS, LOS, N ¥ 5. D
E’ m §>£ o ¥ fsg“rT“ e

L3 440 200 1200 1600 2000 2408

Volume, V veh/h

AADT veh/day
. |Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D

DDHV = AADTxKxD veh/h

Driver type adjustment

Lane Wld'[h

Rt-Shoulder Lat. Clearance 6.0 ft
Interchange Density 0.50 I/mi

Number of Lanes, N 3
FFS (measured)
Base free-flow Speed, BFFS

Operational (LOS})

v_=(V or DDHV) / (PHF x N x f_,, x

fp) ( )/ T 1972 pe/hvin
p

S 67.1 mi/h
D= A /8 17.5 pc/mifin
LOS B

S -Speed
D - Density

N Number of lanes

V' - Hourly volume
Vo - Flow rate FFS - Free-flow speed

LOS BFFS - Base free-flow speed
DDHV - Directional design hour volume

- Level of service

Peak-Hour Factor, PHF 0.95

%Trucks and Buses, P, 5

%RVs, Py 0

General Terrain: Level

Grade % Length mi
Up/Down %

67.1

Design LOS
Vo= {V or DDHV) / (PHF x N x f,,, x
fp)

D= A 18
Heqwred Number of Lanes, N

Eg - Exhibits23-8, 23-10
E; - Exhibits 23-8, 23-10, 23-11 fic
fp - Page 23-12

LOS, S, FFS, v, - Exhibits 23-2, 23-3

Analyst JBB nghwalelrectlon of Travel
Agency or Company Coler & Colantonio, Inc. From/To Route 24 North of Route 123
Date Performed 11/21/08 Jurisdiction Broekion
Analysis Time Period PM Peak Hour Analysis Year 2008
Project Descrlptlon South Coast Rail
[ Oper.{LOS) es.(N) = Planning Data

mi/h
mith
mi/h
mi‘h
mi/h

pc/h

mi‘h
pe/mifin

fy - EXhibit 23-4
- Exhibit 23-5
f,, - Exhibit 23-6

f,, - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

3 ? ) ~—,.-/-f o 2 Application _npit_ Quiput
?g_ " ;g::::: f, I ;1@10;;&' — 5 o] - Cperational {LOS) FFS My 105, 5.D
o G < n %ﬁ: Design N} FFS, LOS, v, MN.5.D
i ,. T ‘;‘“ T — - ’_E,._::\ Design ) FFS. LOS, N ¥ 5 D
E‘ i3 ‘sﬁ, G PE 1= o Plann{ng (Los) FFS. N, ARDT Los, 5. D
N 0 AP G W s N | 1+ S
= e A0 200 1200 1600 2000 200

Flow Pate {peth/t)

Site Information

Analyst JBB Hiwaleirection of Travel

e

Southboun

Agency or Company Coler & Colantonio, Inc. From/To Route 24 North of Route 123
Date Performed 11/21/08 Jurisdiction Brockton

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description South Coast Rail

¥ Oper.{LOS)

Volume, 20 velh ' . Peak- ourFactr, PHF 0.95
AADT veh/day %Trucks and Buses, P; 8
Peak-Hr Prop. of AADT, K %RVs, Py e}
Peak-Hr Direction Prop, D General Terrain: Level
DDHV =AADT xKxD veh/h Grade % Length mi

Driver adjustment 1.00 Up/Down %

=
E:Flow

8

Lane Width 12.0 ft f mih
Lw

Rt-Shoulder Lat. Clearance 6.0 ft ]
fLC mi/h

Interchange Density 0.50 /i .
fp mi‘h

Number of Lanes, N 3 ) _

FFS {measured) 69.3 mi‘h N mith

Base free-flow Speed, BFFS mi/h FFS 69.3 mi/h
Design (N}

Qperational (LOS) Desian LOS

v, = (V or DDHV) / (PHF x N x f, X g

P 858 pc/hin v, = (V or DDHV) / (PHF x N x fi,, x
) £y pc/h
S 69.3 mi‘h P h
mi
D=v /S 124 c/mifn
oS B8 P D=v,/S pc/mifin

Required Number of Lanes, N

—N ber of lane: S - Speed
v H”m ler | anes 5 Dp ! E., - Exhibits23-8, 23-10 f\ - Exhibit 23-4
- e - Dens
ourty volim v E.. - Exhibits 23-8, 23-10, 23-11 f. . - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
? , f - Page 23-12 f, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, 8, FFS, v, - Exhibits 23-2,23-3 ;- Exhibit 23-7

DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

— 8 — > -

£ A 7 7

E [efepeiBelab o P 1 Application Input Gueput
E_ it BEiid |~ T | s Operational (LOS) FFS, M, v 105, 5D
< o S0aill ” ATt Design {} FFS, L0S, v, N.5D
3 ssmin | 7 R N ’%\ Design f7,) FFS, LOS, N .5 D
-2 lsA_grr | B 52 R B s Planning {LOS) FFS, b, AADT 10S, S, D
T 2 ot L 2T i S Planning {t) FFS. 105, AADT  N.5D

P Y - A L hing { . LOS, :
E’m Qé?a&;f}’ @ﬁ.&&, @{%,’ _ﬁ@‘%ﬁ Plen g{p} FFS. LOS, N Vo 5 D
= e 160 200 1200 14600 2000 2400

Flowe Rate {pefhin)

T : ;
2enNeral EMation i SHEHRIOHNAUO! = s
Analyst JBB Highway/Direction of Trave! Southbound

Agency or Gompany Coler & Colantonio, Inc. From/To FRoute 24 Norith of Route 123
Date Performed 11/21/08 Jurisdiction Brockion
Analysis Time Pericd PM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

Planning Data

Vlue, Vv . Peak-Hou Factor, PHF ,
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Directien Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi

p/Down %

E 1.5 Ty = W+PH{Er- 1) + P{Eqp - 1] 0.980

Lane Width 12.0

fw mifh
Rt-Shoulder Lat. Clearance 6.0 ft .

flc mi/h
Interchange Density : 0.50 I/mi .

f|D mi‘h
Number of Lanes, N 3 ; )
FFS (measured) 69.3 mith N mih
Base free-flow Speed, BFFS mi/h FFS 69.3 mifh

Operationai (LOS) Design LOS
1
= (V or DDHV) / (PHF x N x f.,,, X
Vo= (V or DDV} F(PHE x Nxfy X g polhin  |v.= (V or DDHV) / (PHF x N x f.,, X
f) fp) pcih
mi
D=v /S 285 .  polmifn
p P D=v /$ pe/mifin
LOS D P

Required Number of Lanes, N

T

ilortocation—

N - Number of lanes S - Speed

V- Hourly vor D - Density E - Exhibits23-8, 23-10 fLy - Exhibit 23-4
- Hourly volume - Densi . .
- Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed Ey Lo x.l_l
P i f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, §, FFS, V- Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
Copyright @ 2005 University of Florida, All Rights Reserved HCS+ ™ Version 5.1 Generated: 1/28/2008 2:05 PM




BASIC FREEWAY SEGMENTS WORKSHEET

= 8 - 7 Va T -
E Froe s S HR et = — T ' Application Input Quiput
ER GSmib_| 7 B R BN T Oporational LOS)  FFS, N, v, 105, 5, D
© w 6Ok s Jﬁﬂ_"':::ﬁ( Design {) FFS.LOS,v, N, 5 D
il SE toith s ~ 1550 .—’X\\ Design {v,) FFS LOS, N wS$ D
& 084 Br' c.r [ W s, ﬂ p g y ™

= W & 7 i = 2 Plaring {L0S) FFS, b, AADT 105, 5D
A a ’ - - L~ Planning ) FFS, LOS, ASDT M50
=L A0 . :‘}___ *@Q ........... o 2 - N

o ¢ A e - Plarming { FFS. LOS, N v, 5 0
N S P 14 -

= e A0 300 1200 1600 2000 2400

Analyst JBB Highway/Direction of Travel Northbound

Agency or Company Coler & Colantonio, inc. From/To Route 24 North of Route 1-495
Date Performed 11/21/08 Jurisdiction Raynham

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description South Coast Rail

Z Oper.(LOS) : [ Planning Data

Volume, V 5260 Peakr Factor, PF 0.96
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length mi

djustment 1.00 Up/Down %

P En . 1.2
fryy = W1+P7(Ex - 1) + PRiEqQ - 1] 0.971

12.0 ft - mith

Rt-Shoulder Lat. Clearance 6.0 ft i .
. . Lc mi/h

interchange Density 0.50 I/mi .
fio mi/h

Number of Lanes, N 3 ; .
FFS (measured) 66.8 mish N mith
FFS 66.8 mi/h

Base free-flow Speed, BFF

.61-‘:%_'\“5

S : mi/h

Operational (LOS) Desian LOS
v_={V or DDHV) / (PHF x N x f,5, x g
P 1881 pc/hiin v_=(V or DDHV) / (PHF x N x f,,,, x
f) fp) pc/h
S 64.5 mi/h P ik
. i
D=v /S 292 pc/mi/in
P D=v /S ifl
LOS D P po/mifin

| - ber of lane: S - Speed |
\'j H”m Ier °| ® 5 Dpee_ty E, - Exhibits23-8, 23-10 f - Exhibit 23-4
- Hourly volurne - Densi o .
: E._. - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T ic !
P ) : f - Page 23-12 fyy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, v, - Exhibits 23-2,23-3  f,y, - Exhibit 23-7

DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

= & — 7 — —T

R St k7 o e NP Jpplicgion _input Ouput

B st |7 T et N Oporational (10S)  FFS, B, v, 05,5, D
™ E0aih - B T Design () FFS, LOS, v, M.5,D

3 T A i *‘f"':.\ Design () FFS, LOS, N 5D

2 & ‘gg. 7 PR y o Planning {LOS) FFS, B, AADT 055D

£ . 3-——&, m_}% e - o e - g}annjng {#) :;g, tgg, ﬁADT M5 D

L) oA -

g . Qg} o fé},'f}*' S @g%. R @_‘&}ﬁ, anning {v) . LOS, e 5. D

= e 49 20D 1200 1400 2000 2400

Flow Pate 4pefhils)

Analyst JBB Highway/Direction of Travel Northbound

Agency or Company Coler & Colantonio, Inc. From/Te Route 24 North of [-495
Date Performed 11/21/08 . Jurisdiction Raynham

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  South Coast Hail

Volume, V "~ 3435 vehh Peak-Hour Factor, PHF _ 0.95
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K ’ %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHVY = AADT xKx D veh/h Grade % Length mi

Driver type adjustment 1.00 Up/Down %

=

E; 1.5 fpy = VI1+P1{Er - 1) + PR(ER - 1] 0.971

BE

Lane Width 12.0 ft £ mih
) Lw
Rt-Shoulder Lat. Clearance 6.0 ft £ mith
Interchange Density 0.50 Ifmi L .
fio mi/h
Number of Lanes, N 3 ¢ .
FFS (measured) 66.8 | mivh N mi/h
Base free-flow Speed, BFFS mith FFS 66.8 mi/h
Design (N}
Operational (LOS) Desian LOS
v_=(V or DDHV) / (PHF x N x X g
R 1241 pe/h/in v_ = (V or DDHV) / (PHF x N x f,,, X
i) R pc/h
p f)
S 66.8 mi/fh r "
mi
D= vy /8 18.6 pc/mifin D=v /S I/ i
LOS c =Vp pc/mifin

N - Number of lanes S - Speed

v - Hour | D - Density Eg - Exhibits23-8, 23-10 fLW - Exhibit 23-4
- Hourly volume - Densi - "
E.. - Exhibits 23-8, 23-10, 23-11 f ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed T Lo - Exhibi
P . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p

LOS, S, FFS, Vp' - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHV - Directional design hour volume _
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BASIC FREEWAY SEGMENTS WORKSHEET

i

= 5 - - e e ——~
g [refrSigESelarb | A — Tetme o Application Input Qutput
ER b |7 AT - Oponational {LOS)  FFS, B, v, 105,5 D
<o soui < . T - Design {N) FFS, LOS, v, N,5D
3 o 8 N Design {1} FFS, LOS. N vy 5. D
3 S—177 o 1= =3 Plaryting {LOS) FFS, N, BADT L0S, S, D
) A i e e LT Planning {1) FF5, LOS, AADT N5D
A AT I T L A W Planning {v,) FFS, L0, M v 5 B
- - r . 2
g ST o T o 3 y
= o 10 200 1200 1600 2000 2400

Flonw Rate {pethiln)

Analyst JBB Highway/Direction of Travel

Agency or Company Coler & Colantonio, Inc. From/To Route 24 North of I-495
Date Performed 11/21/08 Jurisdiction Raynham

Analysis Time Period AM Peak Hour Analysis Year 2008

Southbound

Volume, '
AADT
Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT xKxD
Driver type adjustment

Lane Width

Rt-Shoulder Lat. Clearance
Interchange Density
Number of Lanes, N

FFS (measured)

Operaticnal (LOS)

£)

V - Hourly volume
Vo - Flow rate
LOS - Level of service

Vp= {V or DDHV) / (PHF x N x f, x

DDHYV - Directional design hour velume

Project Description  South Coast Rail

Peak-Hour Factor, PHF

veh/h

veh/day %Trucks and Buges, P
%RVs, Pg
General Terrain:
veh/h Grade % Length
1.00 Up/Down %

;20'0 ';: f mih
' fic mith
0.50 /'mi .
3 le mi/h
63.0 mi/h n mih
mith FFS 63.0 mi/h
Design (N}
Design LOS
949 pc/h/in :F; = {V or DDHV) / (PHF x N xf,,, x oclh
63.0 mi/h P "
mi
15.1 c/mifln
5 P D= vy /8 pc/mi/in

S - Speed

D - Density

FFS - Free-flow speed

BFFS - Base free-flow speed.

Ep, - Exhibits23-8, 23-10

fp - Page 23-12

Required Number of Lanes, N

E; - Exhibits 23-8, 23-10, 23-11

LOS, S, FFS, Vp- Exhibits 23-2, 23-3

f, - Exhibit 23-4
.« - Exhibit 23-5
fy - Exhibit 23-6

f,p - Exhibit 23.7
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BASIC FREEWAY SEGMENTS WORKSHEET

2

2 o Sisod] FRS = 76 i ! < ’

£ 2 sl o S L e — L l Application Input Quiput
3 BEmiH | £ AT Rt - Operational (LOS) FFS, I, v 105, 5 D
< B0rid s T E— . Yol Design {N} FFS, LOS, v, N 5D
3 e ey N Design {y;) FFS, LOS, N 45D
= 6 S = 1= s Plenning {LOS) FFS, N, AADT L0S, S. D
2 " ;;-i o L - - b Planhing {MJ]I FFS, LOS, ARDT N.5D

o v T et ” M Planming {¢ FFS, LOS, N v.5.D
g % q‘g} *&f) ‘1‘5’.,?}’ ?é‘t% &3@*%’“ 9% L.

= e 400 200 200 1400 2000 2400

Fiov Rate {pefhiln)

Analyst JBB Highway/Direction of Travel Southbound

Agency or Company Coler & Colantonio, Inc. From/To Route 24 North of 1-495
Date Performed 11/21/08 Jurisdiction Raynham

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

e Oper.(LOS) =t Des.(N)

‘Elow: = R i = e e :

Volume, V 4755 veh'h Peak-Hour Factor, PHF 098

AADT veh/day %Trucks and Buses, P 6

Peak-Hr Prop. of AADT, K %RVs, Py o

Peak-Hr Direction Prop, D General Terrain: Level

DDHY = AADT xKx D veh/h Grade % Length mi
n/Down %

Driver type adjustment 1.00 b

f 1.00 Ep 1.2
E; 1.5 frpy = VI1+PL{EL - 1)+ Pr(Eg - 1] 0.971

Lane Width : 12.0 ft - mih
Rit-Shoulder Lat. Clearance 6.0 ft .
fle mi/h
interchange Density 0.50 I/mi i
fio mi‘h
Number of Lanes, N 3
. tn mi/h
FFS (measured) 63.0 mi‘h
mith FFS 63.0 mith

Base free-flow Speed, BFFS

1 - |Peésigr 5
Design (N}
Operational (LOS) Desian LOS
|
v_=(V or DDHV) / (PHF x N x f o, X 9
p 1666 pe/hiin v_=(V or DDHV) / (PHF x N x f,,, x
o) fp) pc/h
8 62.8 mith P "
mi.
D=v /8 26.5 c/mi/in
P P D=v. /S pe/mifin

LOS D . P

Required Number of Lanes, N

N - Number of lanes S - Speed

V- Hourly vol D - Density Epy, - Exhibits23-8, 23-10 fLw - Exhibit 23-4
- Hourly volume - Densi o .
- Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed ET At c ) _I
P ) f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, §, FFS, Vp- Exhibits 23-2, 23-3 fp - Exhibit 23-7

DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

Analyst
Agency or Company
Date Performed

Analysis Time Period

= a0 B - 7 Val X

E ol S ﬂ'%ﬁ% - — Tame e T Applicalion Input Cukput
R Gsuih |7 7 G e ] - Operational (LOS)  FFS, N, v 10S, S, D
z B5 0 » o P

s Gonih - —— Design {N) FFS. LOS,v N.S.D
3 4 A B S8 2T Design fy;} FFS, LOS, N v 5.0
= 5 ST v =+ e Planning {LOS} FFS, N, AADT 105, S, D
@ o 1 - - - Planning M) FFS, LOS, AADT N.5D
£ 1 o Tl BN ot . .

o v BT - Planning {¢.) FFS, LOS, M v. 5D
.08 A T . 3% v

= 100 208 1200 1600 2000 2400

Flow Rate fpethitn)

. Site infornatic -
JBC Highway/Direction of Travel
Coler & Colantonio, Inc. From/To
11/18/2008 Jurisdiction
AM Peak Hour Analysis Year

Northbound
Route 24 North of Route 44
Taunton

2008

Volu
AADT

Base

f p)
S
D= Vo
LOS

Lane Width
Rt-Shoulder Lat. Clearance
interchange Density
Number of Lanes, N

FFS {measured)

free-flow Speed, BFFS

Operational {LOS)
Vo= (V or DDHV) / (PHF x N x f,, x

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT x Kx D
Driver

pe adjustment

/8

N - Number of lanes

V' - Hourly volume
v, - Flow rate
LOS - Level of service

DDHYV - Directional design hour volume

= DeS-N)

) -aou acr, PHF

3930 veh/h
veh/day %Trucks and Buses, P
%RVs, Py
: General Terrain:
veh/h Grade %  Length
1.00 Up/Down %

2.0 fw mi/h
6.0 ft fLe mih
0.50 I/mi .
2 le mi/h
71.0 mi/h " mi/h
mi/h FFS 71.0 mith
Design (N)
Design LOS
2137 pc/h/in Vo= (VorDDHV) / (PHF x Nxf, x oc/h
: f
62.1 mi/h o) )
. S mi‘h
34.4 pc/mifin ]
D D= vp/ S pc/mifln

Required Number of Lanes, N

S - Speed

D - Density

FFS - Free-flow speed

BFFS - Base free-flow speed

Ep, - Exhibits23-8, 23-10
E; - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12

LOS, §, FFS, Vp - Exhibits 23-2,

fLy - Exhibit 23-4
f_ - Exhibit 23-5
f,, - Exhibit 23-6

23-3  fy- Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

_".‘:: -] 7 e i A -

E y Fipe-Flot Slazed] FRS = %:‘n‘ﬁ:— — - — -4 Application Input Qutpu
g aSqih | 7 T Eﬁi“‘*:: - - Opsrational (LOS)  FFS, N, v, L0S, 5, D
o= B0 2 0 e Destgn N} FFS, [0S, v N5D

e B wrea — g p

3 e ewN Design (i) FFS, LOS, N w5 D
z 5 S 7° PR = e Planning {LOS) FFS, N, AADT 05,5 b
2 ’ . L |~ Planning {1 FFS. LOS, AADT N.5D
< 40 — fva&*-ﬁ- -

s > pe e Planning (v, FFS.LOS, N v, 50
2 &P M’}“ $ ‘W’ 2T r

= e 100 300 1200 1500 2000 2400

Flow Rate {peshiin)

Northbound

Analyst JBC H:ghway/Dlrectlon of Travel

Agency or Company Coler & Colanionio, Inc. From/To Route 24 North of Route 44
Date Performed 11/19/2008 Jurisdiction Taunton

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Descnptlon South Coast Rail

Planning Data

eak-Hour actor, PHF ) 0.93

Volume, V 2475

AADT veh/day %Trucks and Buses, P, 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADT x Kx D veh/h Grade % Length mi
Drwert pe_ adj ustment 1.00 Up/Down %

f 1.00 Ep 1.2
£y _1I[1+PT(ET-1)+P {ER 1] 0.952

Lane Wldth 12.0 ft f mi/h
Lw

Rt-Shoulder Lat. Clearance 6.0 ft £ mith
Interchange Density 0.50 mi Lc .

fin mith
Number of Lanes, N 2 ¢ _
FFS (measured) 71.0 mith N mifh
Base froe-flow Speed, BFFS mith FFS 71.0 mith

Design (N}
Operational (LOS) Desian LOS
v, = (V or DDHY) / (PHF x N xf,y, X g

1397 pc/h/in Vo= (Vor DDHV) / (PHF x Nx f, x
f) 0 pc/h
8 70.9 mi/h FF,’ "
mi
D= Vo /8 19.7 pe/mifin D=v, /s il
= mi/in

LOS C P

Hequnred Number of Lanes N

N - Number of lanes S - Speed
U oo 5 Dp N E., - Exhibits23-8, 23-10 f \ - Exhibit 23-4
- Hourly volume - Density . .
E.. - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T ! Lc X. '.} 5
p ) f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

.08, 8, FFS, V- Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
Copyright © 2005 University of Florida, All Rights Reserved
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£ 81— - 7 7 R
g . oo e E"%;’({:—:— —,‘v— — ,:(—m__ = A7 Application Inpui Quiput
P ssuit |7 AT e N Oporational {L0S) ~ FFS, M, v, 05,5, D
o b sonih, - ﬁr_ﬁ%;\\ Dasign 1) FFS, LOS, v, N, 5D
o Sl - - % Design ;) FFS, LOS, N WS D
& 2 > > " g (L
2w USA e | B . EVEREI N R s oS Plenning {LOS) FFS, M, AADT L0S, 5, D
S a o - - | - Planning (%) FFS, LOS, ARDT N.5D
£ # e S L e Ly el ol
- o - A T Planning {¢,} FFS, LOS N v, 50

_ g 30 Q.é?} o ,@j}, Egg‘*_"":‘ &_‘::,?‘-j-‘ﬁi'&“ g ¥p L
= 440 200 120 1600 2000 2100

Flow Rete {pefhiln)

Gepneral nat . : FEa AL QO

Analyst JBC Highway/Direction of Travel Southbound

Agency or Company Coler & Colantonio, inc. From/To Route 24 Norih of Route 44
Date Performed 11/19/2008 Jurisdiction Taunton

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description  South Coast Rait

Oper.{LOS)

olue, . B 21 ” “veh/h eak-Hour Facor, PHF 0.96
AADT veh/day %Trucks and Buses, P 11
Peak-Hr Prop. of AADT, K %RVs, Pg 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV =AADT xKx D veh/h Grade % Length mi

n %

pe adjustment 1.00 Up/D

f
Rt-Shoulder Lat. Clearance 6.0 ft ; mith
Interchange Density 0.50 I/mi e .
fio mi/h
Number of Lanes, N 2
. f mi/h
FFS {measured) 69.7 mifh N
Base free-flow Speed, BFFS mith FFS 69.7 mi/h
Design {N)
Operational (LOS) Desian LOS
v, = (V or DDHV) / (PHF x Nx Ty, X 9
P 1159 pc/h/in v,= (V or DDHV) / (PHF x N x f, x
f) ) pc/h
S 69.7 mi/h P "
mi
D=v /S 16.6 /mifIn
LOS i B - D=v,/S pe/mifin

Required' Number of Lanes, N

N - Number of lanes S . Speed o .
V- Hourl | D - Density Eg - Exhibits23-8, 23-10 f . - Exhibit 23-4
- Hourly volume - Densi . .
E. - Exhibits 23-8, 23-10, 23-11 f -~ - Exhibit 23-
v_ - Flow rate FFS - Free-flow speed T I g ™ =X 35
P . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

" |LOS, §, FFS, Vo~ Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHY - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

Analyst

Agency or Company
Date Performed
Analysis Time Period

Flow Rate {pefhiin)

JBC

Coler & Colantonio, Inc.
11/19/2008

PM Peak Hour

z o . 7 7 T
E oo e @‘%ﬁﬁ% e e 7 Application Input Ouiput
R G5t |7 AR ~ Cporational (LOS}  FFS, B, v, L0, S, D
S G ” DR " et . Ml Design (V) FFS, LOS, v, N5 D

: ’ - .
g ssnit’ | _ — N Design {r) FFs, 105, N 45,
2w USL§; i = = =% Plarming {LOS) FFS, N, ARDT 105, S, D
£ &Y " i « 0l T - Plarming () FFS, LOS, ASDT N.5D
T . ? pe - Planning G, FFS, LOS, N v 5.0
Bl & e et 1% r
= 100 200 1200 1500 2000 2400

nghway/Dlrectlon of Travel
From/To

Jurisdiction

Analysis Year

Southbound
Route 24 North of Route 44
Taunton

2008

Project Description  South Coast Hail

¥ Oper.(LOS

VoEume V
AADT
Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV = AADT xKxD
Drlvert pe adjustment

Lane Wldth

Rt-Shoulder Lat. Clearance

Interchange Density
Number of Lanes, N

FFS (measured)

Base free-flow Speed BFFS

Operational (LOS)

N - Number of lanes
V - Hourly volume
vp - Flow rate

LOS - Level of service

= vehih

3860
veh/day
veh/h
1.00

12.0 ft

6.0 it

0.50 V/mi

2

69.7 mi/h
mi/h

v, = (Vor DDHV) / (PHF x N x f,,, x 2088 pc/h/ln‘
f)

S 62.8 mi/h
D=v, /8 332 pc/mifin
LOS D

S - Speed

D - Density

FFS - Free-flow speed
BFFS - Base free-flow speed
DDHYV - Directional design hour volume

~ Peak-Hour Factor, PHF
%Trucks and Buses, P,
%RVs, Py

General Terrain:

Grade % Length

Up/Down %

Design LOS
fp)

D= vy /s
Required Number of Lanes, N

Eg - Exhibits23-8, 23-10
E, - Exhibits 23-8, 23-10, 23-11
fp - Page 23-12

=(V or DDHV) / (PHF x N x f,, x

LOS, S, FFS, v, - Exhibits 23-2,

% Planning Data

mi‘h
mi‘h
mi‘h
mi/h

69.7 mi/h

pc/h
mi/h
pe/mifin

. - Exhibit 23-4
f, .- Exhibit 23-5
f - Exhibit 23-6

23-3  f - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

Flow Rate {peth/in)

i

nalyst

JBC
Agency or Company Coler & Colantonio, Inc.
Date Performed 11/18/2008
Analysis Time Period AM Peak Hour

= & 7 g 7
£ , e e ] .
E  [efesedqiseRmn o S e P Application Input Quiput
3N ssmin |7 AR e Oporational (LOS)  FFS, N, v, 108, 5, D
“ B0 i PN M R g P Design {N) FFS. LOS, v N.5.D
h “r _‘__hb- T r p ' a
3 S5 i s ~ i \\ Design {v,

; ! L gn v} FFS. LOS, N ¥ 5D
E" o s R‘%&?’ ,E < " o =R~ Tﬁ% Planning (LOS) FFS, M, AADT LOS, 8. D
£ 0 5Y ;?N P L L -~ Planning {0 , FFS, LOS, AADT M.5D

L ST ST TR T Blanning v FFS, LOS, N v, 5D
g " ‘:,ég} \%@2 '!??,.é’ 'ﬁ\"é«% e.g,ﬁ’l‘?&“ : g &) id
= e 100 200 200 1600 2000 2400

Northbound
From/To Route 24 South of Route 140
Jurisdiction Tauniton
Analysis Year 2008

Project Description  South Coast Rail

[ Oper.{LOS)

AADT " veh/day
Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D

DDHV = AADT x Kx D veh/h

pe adjustment

B,

Lane Width

Rt-Shoulder Lat. Clearance 6.0 ft

Interchange Density 0.50 Ifmi

Number of Lanes, N 2

FFS (measured} 70.1 mi/h
FS mi/h

Operational (LOS)
Vo= {V or DDHV) / (PHF x N x fi,, x

611 pc/h/in
fp)‘ )
S 70.1 mi‘h
D= vp/ S 87 pe/mifin
LOS A
N - Number of lanes S - Speed
V - Hourly velume D - Density
vy - Flow rate FFS - Free-flow speed
LOS - Level of service BFES - Base free-flow speed

DDHYV - Directional design hour volume

= P

%Trucks and Buses, P; g

%RVs, Py o

General Terrain: Leve!

Grade % Length mi
Up/Down %

70.1

Design LOS
v, = (V or DDHV) / (PHF x N x f,,,, x

f)

D=vp/S

E - Exhibits23-8, 23-10

E; - Exhibits 23-8, 23-10, 23-11

fp - Page 23-12

LOS, 8, FFS, v, - Exhibits 23-2, 23-3

lanning Data

pc/h

mi/h
pe/mifin

fy - Exhibit 23-4
f - Exhibit 23-5
f, - Exhibit 23-6

5 - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

= 8 —— v T
) 2 proeF e Sipeq HS - Jo il — " — @i@ﬂ_h_:_ e Application Input Output
E_ ! asmih_| 7 Hid IR % - Operational (LOS)  ~ FFS, B, v, 105, 8D
< aomiih_1 ~ T — e Design () FFS, LOS, v N.5D
8 ssuit’ | 7 T Bed s Design f1,) FFS, L0S, N % 5, D
" i i ) r 'y ,
= % A P P Plarning (L0S) ~ FFS, N, AADT 108, 5, D
& .s% LT | L~ Planning i) FFS, LOS, AADT N.5D
< S T Y 1 | elanning fu,) FFS, L0S, N Wy 5 D

0~ r ' 2
g & ¢ T o : r
= L G 200 1200 1600 200 208

Flow Rate {pefhiin)

L Lt 2 £ i At i i tely L =

Analyst JBC Highway/Direction of Travel Northbound

Agency or Company Coler & Colanitonio, inc. From/To Route 24 Sotith of Route 140
Date Performed 11/18/2008 Jurisdiction Taunton

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

[ Des.(N) Planning Data

veh/h

veh/day %Trucks and Buses, P 5
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Levef
DDHY = AADTxKxD veh/h Grade % Length mi
Driver type adjusiment _ 1.00 Up/Down %
f 1.00 Eg 1.2
E; 1.5 finy = 114P(Ep - 1) + PR(Eg - )] 0.976

A s o

Lane Width . 12.0 ft f mif
LW ) ilh
Rt-Shoulder Lat. Clearance 6.0 ft £ )
LC mi‘h
interchange Density 0.50 i/mi .
fis mi/h
Number of Lanes, N 2 ‘
; fy mifh
FFS (measured) 70.1 mi/h
Base free-flow Speed, BFFS
o "E*"_}’;? = T
: Design (N}
Operational (LOS) Desian LOS
n
v_ = (V or DDHV) / (PHF x N x f,,, X esig
f") 715 pe/hvin v, = (V or DDHV} / (PHF x N x fy, x oo
P . f
S 70.1 mi/h o) "
m
D= Vo /8 10.2 pc/mi/in Dev /S I )
LOS A =V pc/mi/in

Required Number of Lanes, N

P e o e

iEactortocation—

N - Number of lane S - Speed ‘
M S Dpns,ty E,, - Exhibits23-8, 23-10 f,, - Exhibit 23-4
- Hourly volume - Densi L -
- ts 23-8, 23-10, 23-11 f~-E t 23-
v_ - Flow rate FFS - Free-flow speed Ey - Exhibits 23-8, 23 g - Exhibit 23-5
P ' f, - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, §, FFS, Vo - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
Gopyright @ 2005 University of Florida, All Rights Reserved HCS+™  version 5.1 Generated: 1/28/2009 1:46 PM




BASIC FREEWAY SEGMENTS WORKSHEET

zH ol 7 T

E % s fosSizsd =B A — - @%ﬂ—_ LT Application Input Quiput
g B5mih_| 7 BN s N Operational £OS]  FFS, M,y 105, 5. D
& 58 s W 7! el Design () FFS. LOS, v N.5.D

w B 7 P
3 S5l < s 7 R\ Desian &

; : - "~ gn {u) FF5, 105 N LR
% 5 L = e T Planning {LOS) FFS, N, AADT 05, S, D
@ Q'% i e - — Planning {0 FFS, LOS, ARDT N.5D
s <oy 3@ e st " Planning {.) FPS LOS, N v 50

"l N~ e " 'r

Pl £ s o e : .

= 400 200 1200 1600 2000 2100

How Rt {pethits)

Gien - ; = T = =

Analyst JBC Highway/Direction of Travel Southbound

Agency or Gompany Coler & Colantonio, Inc. From/To Route 24 South of Route 140
Date Performed 11/18/2008 Jurisdiction Taunton

Analysis Time Pericd AM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

& i Des.(N)

ak-Hr actor, PHF '

AADT %Trucks and Buses, P [}
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHY = AADT xKxD veh/h Grade %  Length mi

Driver type adjustment 1.00 Up/Down %

ane Width 12.0 it

fu mi/h
Rt-Shoulder Lat. Clearance 6.0 it :
fle mifh
Interchange Density 0.50 Vmi .
fio mith
Number of Lanes, N 2 ; _
FFS (measured) 70.0 mifh N mith
FFS 70.0 _ mifh

Base free-flow Speed, BFF mi/h

Operational (L OS) i
Design LOS
v_ = (V or DDHV)}/(PHF x N xf,, x
P 770 pe/hiln v_=(V or DDHV) / (PHF x Nx f, x
k) fp) pc/h
S 70.0 mish sf "
mi

D=v./S 11.0 c/mifin

p peimi D=v. /S8 po/mifin
LOS A P

N - Number of lan S - Speed
M |e o o S Dp ; E., - Exhibits23-8, 23-10 F, - Exhibit 23-4
- Hourly volume - Density " .
E. - Exhibits 23-8, 23-10, 23-11 f ~ - Exhibit 23-5
v_ - Flow rate ‘ FFS - Free-flow speed - T L& _I, I
P . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p

LOS, S, FFS, vy - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
Copyright ® 2005 University of Florida, A% Rights Reserved HCS+™ version 5.1 Generated: 1/28/2009 1:46 PM




BASIC FREEWAY SEGMENTS WORKSHEET

z

= ] il 7 i

i s fassinat FSaTmlL | — o — e ’ Applicaiion Input Quiput
R gsnih |7 AT e NG Oporational (LOS)  FFS, N, v, 05,5, D
< smin ] - B T — - e Design () FFS. LOS,v, N, 5D
g e N Design ) FFS, L0S, N % $ D
E" ) “%é}’ - i = e Planning (LOS) FFS, b, AADT 05, 5. D
5 s - - |, - Planning & FFS, LOS, ARDT N.5D
:a LI A

o YA b Plarning {r,) FFS, LOS. N v, 5. D
g » qéf‘} o '@f}" ST ag?‘l“ei}"“’ 9 % i

= T 40 200 1200 1600 2000 2400

Flow Rate {pethiln)

Analyst JBC Highway/Direction of Travel Southbound

Agency or Company Coler & Colantonio, inc. From/To Route 24 South of Route 140
Date Performed 11/18/2008 Jurisdiction Taunton

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

Des.(N) ' : Planning Data

Volume, V 2875 veh/h Peak-Hour Factor, PHF 0.94

AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K : %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Leve!
DDHV = AADTxKx D veh/h Grade %  Length mi

pe adjustment Up/Down %

Rt-Shoulder Lat. Clearance 6.0 ft .
fLC mi‘h
interchange Density 0.50 i/mi .
f|D mi‘h
Number of Lanes, N 2
. f mi/h
FFS (measured) 70.0 mi/h N :
Base free-flow Speed, BFFS mith FFS 70.0 mifh
Design_(N)
Operational (LOS) Desian LOS
Iv_= (v or DDHV) / (PHF X N xf,,, X g
P 1560 pc/h/in Vo= (V or DDHV)/ (PHF x Nx f,, X
f) £y pc/h
S 69.6 mi‘h P .
. ] mi‘h
D=v_ /8§ 22.4 pc/mi/in .
P D=v /S pc/mifin
c P
- Number of lanes - S - Speed
V. - Hourly volume 5 Depnsity Ep, - Exhibits23-8, 23-10 fLw - Exhibit 23-4
- volum - " .
v, - Flow raie FFS - Free-flow speed ;ET -PEXhIt;t:' i:'B' 23-10, 23-11 :LC EEEh;TtE:;s:
: - Page 23- - Ex -
LOS - Level of service BFFS - Base free-flow speed | P g N ™I

LOS, 8, FFS, v, - Exhibits 23-2,23-3  fi, - Exhibit 23-7

DDHY - Directional design hour volume
Copyright @ 2005 University of Florida, All Rights Reserved HCS+™  version 5.1 Generated: 1/28/2000 1:47 PM




BASIC FREEWAY SEGMENTS WORKSHEET

= I - = e ——
£ » el e A — e L 7 ’ Appication lnput Quiput
E Bnih | 7 AR Y Ry P Operational L0S)  FFS, N, v 105, S, D
iy Garih _ ~ I —— Besign (N} FFS, LOS, v, N.5D
3 R — 22 SN Design {p) FFS, LOS, N vy $. D
5 5 Q.?g} — 2 e = " Planning {LOS} FFS, N, ARDT 108, 3,D
i - - - Planning () FFS, LOS, AADT N.5D
= 4 5}““ el i s g e .
% P gj& %@3&}' @@f e o P - Planning {x,) FFS. LOS, N U 5. D
= 30 o K LAL
= 190 200 1200 1400 2000 2400

Flew Rate fpethiln)

Analyst JBC Highway/Direction of Travel Eastbound

Agency or Company Coler & Colantonio, Inc. From/To Houte 140 South of Route 24
Date Performed 11/19/08 Jurisdiction Taunton

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description  South Coast Rait
J# Oper.(LOS)

e e

Volume, V ' 830 "~ veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Py 2}
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade % Length - mi

Driver type adjustment _ 1.00 Up/Down %

Rt-Shoulder Lat. Clearance 6.0 ft .
fc mith
Interchange Density 0.50 I/mi )
fID mi/h
Number of Lanes, N 2 ¢ .
FFS (measured) 65.0 mi/h N mi/h
Base free-flow Speed, BFFS mith FFS 65.0 mi/h

Operational (L OS) .
Design LOS
v =(Vor DDHV)/ (PHF x N x f;,, x
R 469 pc/hin v, = (V or DDHV) / (PHF x N x fiy x
f) 0 pc/h
S 65.0 mi/h P "
m
D=v,/§ 7.2 pomiin |2 ' '/ y
= pc/mifin
LOS A P

Required Number of Lanes, N

N - Number cf lanes S - Speed » o
. Ep, - Exhibits23-8, 23-10 f v - Exhibit 23-4
V - Hourly volume D - Density . .
E; - Exhibits 23-8, 23-10, 23-11 f o - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed .
p . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, v, - Exhibits 23-2,23-3  f, - Exhibit 23-7

DDHYV - Directional design hour volume
Copyright © 2005 University of Florida, All Rights Reserved HCS«™  version 5.1 Generated: 1/28/2008 1:42 PM




BASIC FREEWAY SEGMENTS WORKSHEET

H
N

=

40 P T A
é"g}"%@& @Vq}jﬂ}' & Qéﬁ%‘“\, . éﬁj‘?’“f -

Application

Operational (LOS)
Design {N)
Design {v;)
Planning (LOS)
Planning {8
Planning {,}

nput. Ouiput
FFS, N, v, L0S, 8, D
FFS. L0S, v, N.5.D
FF5 LOS,N w50
FFS, N, AADT LOS 5D
FFS, LOS, ARDT NS D
FFS. LOS. N Vi 5. D

LI} 400 200 1200 1600 2000
Flone Rste: (po/hiis)

naiyst . JBC

Average Passenger-Car Speed (i)
&
I;n- o |5
PEE
==
=
K,
N
\
3
\
bt
i N
NG
5
e S

2408

Highway/Direction of Travel Easrbound
Agency or Company Coler & Colantonio, Inc. From/To Route 140 South of Route 24
Date Performed 11/19/08 Jurisdiction Taunton
Analysis Time Pericd PM Peak Hour Analysis Year 2008
Project Description  South Coast Rail

Oper.(LOS)

lume, V 1740 veh/h
AADT veh/day

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHV AADT xKxD veht/h

Lane Width 12.0 ft

Rt-Shoulder Lat. Clearance 6.0 ft
interchange Density 0.50 I/mi-
Number of-Lanes, N 2

FFS (measured) 65.0 mi/h

Base free—flow Speed BFFS mish

Operational (LOS)
= (V or DDHV) / (PHF x N x f,,

924 pe/h/in
fp)
S 65.0 mi/h
D=v, /8 14.2 pe/mifin
LOS B
N - Number of lanes S - Speed
V - Hourly volume D - Density
vy - Flow rate FFS - Free-flow speed
LOS -Level of service BFFS - Base free-flow speed

DDHYV - Directional design hour volume

= Des.(N)

Peak-Hour Facl

tor, PHF

%Trucks and Buses, P

%RVs, Py

General Terrain:

Grade %

Design (N)

fp - Page 23-12

Up/Down %

Ep, - Exhibits23-
E, - Exhibits 23-8, 23-10, 23-11

Length

Design LOS
= (V or DDHV)/ (PHF x N xf_,, x
) ( M ( Y oo/
o
mi‘h
D=v,/8 " pc/mifin

Reqwred Number of Lanes, N

8, 23-10

LOS, §, FFS, v, - Exhibits 23-2,23-3  f, - Exhibit 23-7

65.0 mifh

f_y - Exhibit 23-4
f, . - Exhibit 23-5
f,, - Exhibit 23-6
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_BASIC FREEWAY SEGMENTS WORKSHEET

z 9T Foe Spaeel FES = 25 iy i 7 i
h= " Tt St Tonih —,“- — g rf.%uu‘“ = Application Input Output
E f gsmih |~ T REED o) - Operational {LOS) FFS, N, v L0S, S O
< Samifl_ ~ B —— Y Dasign (N} FFS, LOS, v, N 5D
3 R A S Design (v,) FFS, LOS, N w50 ||
2 5 A I P P = Planning (LOS) FFS, B, AADT LS, 5. 0
£ a0 S T o L~ Plannitng (M) FFS, LOS, ASDT M.SD
2 v B A - Plenning (v} FFS. LOS, N v.,5D
E* “ Qéf? ﬁ&@» -@f}“ ,@\\‘gj‘% 5 e 3% P
= g 100 200 1200 1600 2000 260

Flove Rate {pefhiin)

£

Analyst - JBC Highway/Direction of Travel Westbound

Agency or Company Coler & Colantonio, Inc. From/To Route 140 South of Route 24
Date Performed 11/18/2008 Jurisdiction Taunton

Analysis Time Period AM Peak Hour " Analysis Year 2008

Project Description  South Coast Rail

2z Planning Data

T

% Oper.(LOS

Eloiz] —
Volume, V our Factor, PHF

AADT veh/day %Trucks and Buses, P G

Peak-Hr Prop. of AADT, K %AVs, Py 0

Peak-Hr Direction Prop, D General Terrain: Level

DDHVY = AADT x Kx D veh/h Grade % Length mi

Driver type adjustment 1.00 Up/Down %

o ‘ 1.00 1.2
Er 1.5 = W[1+P{Eq - 1) + P(Eg - 1] 0.971
Lane Width 12.0 ft ) f mih
Lw
Ri-Shoulder Lat. Clearance 6.0 ft i mih
Interchange Density 0.50 I/mi e )
fID mi/h
Number of Lanes, N 2 ; ]
FFS (measured) 66.8 mi/h N : mi/h
Base free-flow Speed, BFFS mi‘h FFS 66.8 mi/h
Operational (LOS) .
v_ = (V or DDHV) / (PHF x N x ., x Design LOS
P W 883 pefivin (v, =(V or DDHV) / (PHF x N x fy,, X
fp) £) pch
[ 66.8 mi/h P ,
. ] mi‘h
D=v /S 13.2 pe/mi/in . .
P D=v /S pe/mifin
LOS B ?

Required Number of Lanes, N

1ctor-o: BF

N - Number of lanes S - Speed

V- Hourly vol D - Density Eg- Exhibits23-8, 23-10 f, - Exhibit 23-4
- rly volume - Densi '
Uy ¥ E, - Exhibits 23-8, 23-10, 23-11 f,; - Exhibit 23-5
v_ - Fiow rate FFS - Free-flow speed )
P . f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, 5, FFS, v, - Exhibits 23-2, 23-3 fipy - Exhibit 23-7

DDHY - Directional design hour volume
Gopyright € 2005 University of Florida, AR Rights Reserved HGS+™  varsion 5.1 Generated: 1/28/2003 1:43 PM




BASIC FREEWAY SEGMENTS WORKSHEET

Flow Rate 4pefhiln)

Analyst

Agency or Company Coler & Colantonio, Inc.
Date Performed 11/18/2008
Analysis Time Pericd PM Peak Hour

z® 7 7 T

= 0 pefispeg S Lo — 2 L 7 Applicztion input Cuuiput
E gnin | - N Y R - Operational (LOS)  FES, B, L0S, S, D
) sBnil - i e Design () FFS, LOS, v, NS D
g Jo s T TN Design (1) FFS, LOS, M 5,0
o w— i 5 = e Planning {LOS) FFS, N, AADT 108, S, D
2 10 .?ﬁ_ :__;w - P k-7 Planrting ) FFS, LOS, ARDT N 5D

o ST e = Planning {&,} FES, LOS, N v. 5D
g W q,é;?? & 5% o8 &3@‘?{‘ 1% -

= e 400 200 200 1600 2000 2100

nghwayf'D|rect|on of Travel Westhound

From/To FRoute 140 South of Route 24
Jurisdiction Taunton

Analysis Year 2008

Project Description  South Coast Rail

I¥ Oper. (LOS)

Volume, V 1060 veh/h

AADT veh/day

Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D

DDHV = AADTx K xD veh/h
1.00

Dnvert pe adj ustment

Lane Width

Rt-Shoulder Lat. Clearance
Interchange Density
Number of Lanes,_ N 2
FFS (measured)

Base free-flow Speed BFFS

Operational (LOS}

V= (Vor pDHV) H{PHF x Nxfg, x 593 oc/hvin
o) |

S 66.8 mi/h
D= vy /S 8.9 pc/mi/in
LOS A

S Speed
D - Density
FFS - Free-flow speed

N - Number of lanes
V - Hourly velume
vt Flow rate

LOS
DDHYV - Directional design hour volume

- Level of service BFFS - Base free-flow speed

I Des.(N)

Peak-

Design (N)
Design LOS
=(VorDDHV) / (PHF x Nx T, x
o)
mith
D= Vo /S pc/mifin

Requured Number of Lanes, N

I Planning Data

our Fag;t;wrw,wﬁH

0.92
%Trucks and Buses, P, 6
%RVs, Py 0
General Terrain: Leve!
Grade % Length mi
Up/Down %

fie rith
fio mi‘h
fy mith
FFS 66.8 mi‘th

Ep, - Exhibits23-8, 23-10 fiyy - Exhibit 23-4
E, - Exhibits 23-8, 23-10, 23-11 1 - Exhibit 23-5
fp - Page 23-12 fy - Exhibit 23-6
LOS, 8, FFS, v, - Exhibits 23-2,23-3  f, - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

= 8 i 7 / - -
Z e losspeed RS = L. ——— 1 ,1W A 1 Application Input Output
g L BSmih_| IR T Wt s Operationd (LOS) - EFS, N, L0S, 5 D
g gamih 1 s i e, Design {N) FFS, LOS, v #,5D
-] Py 7 - = ! . p

19 15 Ls‘r’i-“—'-‘-h v G 9'13?' &\ Design v} . FFS,LOS, N % 5D
a‘ & > P P s Planning {LOS) FFS, N, AADT L0S, S D
2 ’ - -~ L~ Platiing 1) FFS, LOS, AADT M.S.D
£ 0 ;1}._. R SR A | Col
o 7T A D\ -7 Planning {¥ FFS, LOS, N v, 50
g 2 eg} «%‘§§ £ '%"?{f s,g\"s‘ﬁ;'“/ A T
= 400 200 1200 1600 200 2400

Flove Pste {pcl’hﬂﬂ]

Analyst JBC Highway/Direction of Travel

Agency or Company Coler & Colantonio, Inc. From/To ggute 140 North of Hathaway
Date Performed 11/18/2008 Jurisdiction New Bedford -

Analysis Time Pericd AM Peak Hour Analysis Year 2008

Northbound

Project Descnptlon South Coast Rail

Votume" v
AADT
Peak-Hr Prop. of AADT, K .

Peak-Hr Direction Prop, D
DDHV = AADT x Kx D
pe a'ustment

Lane Wldth }

es.(N)

Peak-Hour Faor, PHF

veh/day %Trucks and Buses, P
O/oRVS, PR
General Terrain:
veh/t Grade % Length
Up/Down %

DDHY - Directional design hour volume

12.0 ft .
fw mifh
Rt-Shoulder Lat. Clearance 6.0 ft }
fle mi‘h
Interchange Density 0.50 I/mi ; -
Number of Lanes, N 2 f'D mf
FFS (measured) 69.3 mith N mih
Base free-flow Speed, BFFS mi/h FFS 69.3 mith
Design (N)
Operational {LOS) Desian LOS
v_ = (V or DDHV) / (PHF x N x .o, x es19
: 1120 pe/h/in = (V or DDHV) / (PHF x N x fi,,,
fp) £) pe/h
S 69.3 mi/h P o
i
D =vpf S 16.2 pe/mifin D v, /s m/ ”
= pc/mifin
LOS B
Requwed Number of Lanes, N
N - Number of lane S - Speed
"o ]e' Olum S : Dp ; E,, - Exhibits23-8, 23-10 f,, - Exhibit 23-4
- Hourly volume - Density o o
v, - Flow rate FFS - Free-flow speed ET -PEXhIt;;s 12:-8' 2310, 231 :LC -EE;I?::;Z;:
- Page 23- - Ex -
LOS - Level of service BFFS - Base free-flow speed P 9 N ™!

LCS, S, FFS, Vp© Exhibits 23-2,

Planning Data

23-3  fg, - Exhibit23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

g

= : R — —
z oSz e = — P 1 Application _nput_ Quuiput
E u 85mih | /£ i IREEE o - Operstional (LOS) " FFS,N, 10 105, S D
< somil 2 . ,ﬁrmm el Design {N) FFS. LOS, v, M, 5D
g e — R Design {v;) FES, LOS,N % 5D
g9 e@; 7 P 1= o | Planning (LOS) FFS, N, AADT 105, 5, D
% i 5;-- s A‘“‘;&‘“ ’ "m = - I - Plann!ng {0 gg IL_iZlS, AADT N.5D
E, ) P 6‘%‘3} @? @f}” S ’&& S i ﬁ}“_, - Planning {v,} . LOS, N W 5. 0
= 400 300 1200 1600 2008 2400
Fbowe Rate {pehiin)

GenemaLiniormation —— el gtion. = ——
Analyst JBC Highway/Direction of Travel Northbound
|Agency or Cempany Coler & Colantonio, Inc. From/Teo g:;ute 140 North of Hathaway
Date Performed 11/18/2008 Jurisdiction New Bedford
Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  Scuth Coast Rail
Oper.(LOS)

Des.(N)

Volume, V 2085 vehh

Peak-Hour Facter, PHF
AADT veh/day %Trucks and Buses, P 8
Peak-Hr Prop. of AADT, K %RVs, Py o
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKxD veh/h Grade %  Length mi

Up/Down %

Driver type adjustment

fp 1.00 Eg 1.2

E; 1.5 fy = VI1+PH{Eq - 1) + PR(Eg - 1)] 0.962

Lane Width 12.0 ft fiy mih

Rt-Shouider Lat. Clearance 6.0 ft . .
o mi/h

Interchange Density 0.50 1/mi )
fio mi/h

Number of Lanes, N 2 f '

FFS (measured) 69.3 mi/h N iy

Operational (LOS) i
Design LOS

=(VorDDHV)/(PHF x Nx f
vo=( VAPHEXNxhyx g po/hvin v, = (V or DDHV) / (PHF x Nx f,, x
fp) fp) pc/h
S 69.3 mi/h P mi/h
D=v /S 16.6 pc/mi/in i
- b 5 D=v,/8S pe/mi/in

Required Number of Lanes, N

N - Number of lanes S - Speed

V- Hourly vai D - Densi Ep - Exhibits23-8, 23-10 f,y - Exhibit 23-4
- rly volume - Densi
oirly YOl Sty E.. - Exhibits 23-8, 23-10, 23-11 f,., - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed o
P . f. - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

. LOS, S, FFS, v_ - Exhibits 23-2, 23-3 f,p - Exhibit 23-7
DDHYV - Directional design hour volume _ P
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BASIC FREEWAY SEGMENTS WORKSHEET

= 8- e e .
z \ el Specd FRS = %;nﬂﬁ:_ — A — e 1 Application . Input Chutput
¥ BB |+ T T Rt - Operational 108} FFS, M, v, 05,5 D
@ GOgnih - M T R—— - PN Design {N) FFS, LOS, v, M. 5D
%; wsﬁ_f;m"h — 4 — - D:ﬁjg - _'s“"'::\ Design fr) FFS, LOS. N W50
£ 50 S i > e Plarming {LOS} FFS, N, ARDT L0S,5 D
2 * - -~ Lo Planning ) FFS, LOS, AADT N.5D

o Y B e Planning ) FFS, LOS, N v,5. D
g E) Qée} o g ‘é@&'r i 1% T

= e 400 200 1200 1480 2000 2000

Analyst JBC o nghway/Dlrectlon of Travel Southbound

Agency or Company Coler & Colantonio, Inc. From/To ggute 140 North of Hathaway
Date Performed 11/18/2008 Jurisdiction New Bedford
Analysis Time Period AM Peak Hour Analysis Year 2008
Project Description  South Coast Rail
[ Oper.(LOS) : Plannlng Data
Volme, V T T 2160 veh/h ] Peak Hour Factor PHF 593 T
AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py I}
Peak-Hr Direction Prop, D General Terrain; Level
DDHYV = AADT x K x D vehvh Grade % Length mi

Driver type adjustment 1.00 Up/Down %

f 1.00 EH 1.2

Lane Width . 2.0 ft i mifh
Lw
Rt-Shoulder Lat. Clearance 6.0 ft .
ch mi/h
Interchange Density 0.50 Vmi .
f|D ml/h
Number of Lanes, N 2
. f mi/h
FFS (measured) 62.2 mi/h N
Base free- ﬂow Speed BFFS mith FFS 62.2 mi/h
Design (N}
Operational {LOS) ,
Design LOS
v_={V or DDHV)/ (PHF x N x fHV x
P 1196 pc/h/in Vo= (V or DDHV)}/ (PHF x N x f,, x
fp) 0) pc/h
S 62.2 mi/h é’ i
m
D= vp/ S 18.2 pe/mi/in D v, /S ]/ "
: = pc/mifin
LOS C

F{equured Number of Lanes, N

N - Number of {anes

S - Speed - i
_ Ep - Exhibits23-8, 23-10 Fy - EXhibit 23-4
V. - Hourly volume D -Density E. - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
- Exhibi -8, 23-10, 23- - Exhibit 23-
v - Flow rate FFS - Free-flow speed T Lc
P _ f -Page 23-12 f,, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, V- Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHY - Directional design hour volume
Copyright @ 2005 University of Florida, All Rights Reserved HCS+™  version 5.1 Generated: 1/28/2008 1:29 PM




BASIC FREEWAY SEGMENTS WORKSHEET

% % Fron-Flow Spyeed] Eﬁs.=ﬁmfil_.ci_._‘_ ._,{‘__{ a 7 ’ Application, npw_ Ouipit.
i iy 7 7 @m:ﬁ% - Oporational (LOS)  FFS, N, v, 105, S, D
& somi_ PN M [ e v P Design {N) FFS. LOS, v, M,S.D
8 N — L e Design &) FFS, LOS, N %5 D
2 X A e anning /LOS, .S,

% ‘;’: Q@i@) 2 s 3 . @‘{%'5\.- e - Planning {¢,) FFS, LOS, N ¥y 5, D
= e 00 200 1200 1600 2000 2400

Flow Rate {pefhitn)

Southbound

Analys

Agency or Company Coler & Colantonio, inc. From/To ggute 140 North of Hathaway
Date Performed - 11/18/2008 Jurisdiction New Bedford

Analysis Time Period PM Peak Hour Analysis Year 2008

Project Description  Scuth Coast Rail
= Oper.(LOS)

Volume, V 2225 veh/h Peak-Hour Factor, PHF 0.95
AADT veh/day %Trucks and Buses, P 4
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %

Lane Width 12.0 ft

Rt-Shoulder Lat. Clearance 6.0 ft ::Z mi/h
Interchange Density 0.50 I/mi f mifh
Number of Lanes, N 2 P .

FFS {measured) 62.2 mith T mi/h

Design (N)

Design LOS
1194 pc/h/in Vo= (V or DDHV) / (PHF x N x f,,, x oo
f
62.2 mi‘h P .
19.2 c/mifl S mih
. n
P D=v,/S pe/mifin

- Number of lanes S - Speed

\I\: Hourly vol D - Densi Ep - Exhibits23-8, 23-10 - fLy - Exhibit 23-4
- - Densi
ourly votdme v E. - Exhibits 23-8, 23-10, 23-11 f, - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P . f - Page 23-12 fy - Exhibit 23-6
LOS - Level of service _ BFFS - Base free-flow speed P

LOS, 8, FFS, v, - Exhibits 23-2,23-3  fy - Exhibit 23-7

DDHY - Directional design hour volume
Copyright © 2005 University of Florida, All Rights Reserved HCS+™ version 5.1 Generated: 1/28/2008 1:20 PM




BASIC FREEWAY SEGMENTS WORKSHEET

= & e = v . = —
£ » FEF[LESM&:%;:% A ek S I Application _nput. Output
!;_ B5niih_| 4 BT T ] - Operational {LOS) FES, N, 05,5 D
Y souih_ _z N m&f Design {4} FFS, LOS. v, N, 5D
3 T e ST Design {ip) FFS, LOS, N 5D
¥ & & K e 1= i Planning {LOS) FFS, N, AADT 05,5, D
F » ;*:;___; YA - /-\{.\ =7 e g{ann[ng # ;:g tgﬁs, ﬁRDT NS D
g., ) Qg} @@2 @q}_‘ i ‘:‘*@% i qés?‘}g,- anning {¥,} . LOS, v 5.0
= e 100 200 1um 1400 2000 2400

Flow Rate {pefhfin)

General inforiy; = - |SiteInformation =

Analyst JBB Highway/Direction of Travel Northbound

Agency or Gompany Coler & Colantonio, Inc. From/To Route 24 at Freetown Line
Date Performed 11/19/08 Jurisdiction Falf River

Analysis Time Period AM Peak Hour Analysis Year 2008

Project Description  South Coast Rail

[ Planning Data

Peak-Hou Factor, PHF

Volume, V

AADT veh/day %Trucks and Buses, P 6
Peak-Hr Prop. of AADT, K %RVs, Py I}
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT xKx D veh/h Grade %  length mi

Driver type adjustment 1.00 Up/Down %

1.00 = 1.2

Lane Width

fLw mi/h
RAt-Shoulder Lat. Clearance 6.0 ft £ mivh
interchange Density 0.50 i/mi e .
N fio mifh
umber of Lanes, N 2 f .
FFS (measured) 70.8 mith N mi/h
Base free-flow Speed, BFFS mi/h FFS 70.8 mifh
LOS and Performance D :
Design {N)
Operational (LOS) Desi n LOS
v, = (V or DDHV) / (PHF X N x fy, X 9
. 1162 pe/h/in vy = (Vor DDHV) / (PHF x N x f,, X
fp) pe/h
f)
S 70.8 mi‘h P "
mi
D=v /8§ . i
A 16.4 pe/mifin Dov /S —
LOS B P

N - Number of lanes S - Speed
vV - Hourl | D Dp ity Eg- Exhibits23-8, 23-10 f y - Exhibit 23-4
- Hourly volume - Densi Y o
- Exhibits 23-8, 23-10, 23-11 f ~-Exh -
v_ - Flow rate FFS - Free-flow speed £+ - Exhibits Le” =X Il.m 23-5
P ) f, - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, 8, FFS, v, - Exhibits 23-2,23-3  fi - Exhibit 23-7

DDHY - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

= & 7 7 T
E 0 o S 1S » ;zm::: — " — .ma“‘ A L7 Application Input Quiput
E B5rih | £ RN Y s Opsrational (108}~ FFS, M, v, L0S, S, D
Y 60 iy s T —— e Design (N} FFS, LOS, v N.5D
3 it z DS SN Design ) Fes, LS, N %3, D
i " 4 bd - r 'r l"' 4
2 T T e B e Ea Ea Planning {L0S) FFS, N, AADT 105, S, D
2 ’ - -~ | - Planning {t1) FFS, LOS, ARDT N.5 D
< 40-————-==——|' 5‘)‘_ S \i\?":"—\;\ i Ed .
o Y ra A 5 -
7 g ) - g} 9 S§ @;@, . “ﬁ}" » e w}@, Plarming {4} FFS, LOS, N W 5. D
= e 160 200 20 160 2000 2400
Flow: Rate {pc!hfln)
Analyst JBB nghwanyirecmn of Travel Northbound
Agency or Company Coler & Colantonio, Inc. From/To Route 24 at Freetown Line
Date Performed 11/19/08 Jurisdiction Fall River
Analysis Time Period PM Peak Hour Analysis Year 2008

Project Descnptlon South Coast Rail

Des.(N)

veh/h Peak-Hol A Factor, PHF

veh/day %Trucks and Buses, P 3
Peak-Hr Prop. of AADT, K ‘ %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D ’ veh/h Grade % Length mi

Driver type ad'ustment 1.00 Up/Down %

Lane Width 120 ft . -
Lw
Ri-Shoulder Lat. Clearance 6.0 : ft .
fc mi/h
interchange Density 0.50 i/mi )
fin mi/h
Number of Lanes, N 2
: . fy mi/h
FFS (measured) 70.8 mi‘h
Base free-flow Speed BFFS mi/h FFS 0.8 mifh
De3|gn (N}
Operational {LOS}) .
. Design LOS
v, = (V or DDHV}/ (PHF x N xf_,, x
P 1115 pe/h/ln Vo= (V or DDHV) / (PHF x N x f,, X
S 70.8 mi/h P )
. S mifh
D= vy /S 15.7 pc/mifin : .
LOS B D=v, /S pc/mifln

Required Number of Lanes, N

N - Numberof lanes S - Speed

v - Hourly vol D - Densit Ep - Exhibits23-8, 23-10 f . - Exhibit 23-4
- Hourly volume - Density . Qs
E. - Exhibits 23-8, 23-10, 23-11 f, ~ - Exhibit 23-
v_ - Flow rate FES - Free-flow speed 7=l 8 g - Exhibit 23-5
P ) f - Page 23-12 f,, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, vy - Exhibits 23-2, 23-3 fip - Exhibit 23-7

DDHYV - Directional design hour volume
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BASIC FREEWAY SEGMENTS WORKSHEET

:'_E_: & ﬁ - N 7 Fal E -

o [refesmeqiSenh o el Application Input Output

S ?B BEMEn |- I N Y i - Opzrationa) (LOS) FFS, I, v 05,5 D

s 8onin 3 < _ 135;7‘*% Design {1} FFS, LOS, v, N, 5D

¥, Snil o280 T Design fu;) FFS, LOS, N Y §, 0
L] - £ ] 't p‘ r

% 5 L6 "és;‘“" B B e Planning {LOS) FFS, B, AADT L0S, S, D

2 i - -~ Lo~ Planning i) FFS, LOS, ARDT N, 5D

£ i 5‘)&—-‘-&?@ W = N

o ; Y W ™ s Planning (e FFS, LOS, N .50

o & o8 Al L r

= 10 200 1200 1600 2000 2900

__.W @ . Tile] e

Analyst JBB Highway/Direction of Travel Southbound

Agency or Company Coler & Colanionio, Inc. From/To Route 24 at Freetown Line
Date Performed 11/19/08 Jurisdiction Fall River

Analysis Time Period AM Peak Hour ' Analysis Year 2008

Volume, V
AADT
Peak-Hr Prop. of AADT, K

Peak-Hr Direction Prop, D
DDHY = AADT x Kx D
Driver type adjustment

Lane Width

Rt-Shoulder Lat. Clearance
Interchange Density
Number of Lanes, N

FFS (measured)

Operational (LOS)
v, = (Vor DDHV) / (PHF x N x f, x

fp)
S
D =vp/ S
LOS

N - Number of lanes

V - Hourly volume

vp - Flow rate

LOS - Level of service

Project Description . South Coast Rail

veh/h Peak-Hour Factor, PHF 0.92
veh/day %Trucks and Buses, P 7
%RVs, Py 0
General Terrain: Level
veh/h Grade %  Length mi
1.00 Up/Down %

fpy = W1+P£(Ex - 1) + PR(Eq - 1]

. 2 ™ mi/h
0 flc mi/h
0.50 i/mi _
2 f|D mi/h
62.5 mi/h gy mih
mi‘h FFS 62.5 mi‘h
Design (N
Design LOS
996 c/h/In v = (VorDDHV)/(PHF xNxf, x
62.5 mi‘h P )
15.9 e mi/h
. I
5 P D=v,/S pe/mifn
Required Nu

S - Speed
D - Density

E - Exhibits23-8, 23-10

alc Speed-Ad] =

# Planning Data

fy - Exhibit 23-4
f, ¢ - Exhibit 23-5

FFS - Free-flow speed
BFFS - Base free-flow speed

E; - Exhibits 23-8, 23-10, 23-11

fp - Page 23-12 f, - Exhibit 23-6

DDHV - Directional design hour volume

LOS, 8, FFS, V- Exhibits 23-2, 23-3

f,p, - Exhibit 23-7
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BASIC FREEWAY SEGMENTS WORKSHEET

s
N
N

F  [ueflorSped ﬁ“—%ﬂ% — L ’ Application Input Quiipit
g_ 70 gsmibh_ |/ r G150 ] s Operationat (LOS) FFS, N, v, 05,5 D
a 6ol - m%’ Design () FFS, LOS, v, M. 5D
g L e o o e S Design (/) FFS, LOS, N % 5,0
2 o S = =5 ot Planning {LOS) FFS, N, AADT 105, 5. D
# ¢ - - | -~ Pianning ) FF3. LOS, ARDT N, 5D
£ 10 %@m e Yo ponct :
= R e - Planning {u FF3,. LOS, ¥ .50
N P Uil S | = :
Y 40 20 1200 1600 2000 2400

Flow: Rate {pethiin)

s = i HOERIAlIG
Analyst JBB Highway/Direction of Travel Southbound
Agency or Company Coler & Colantonio, Inc. From/To Route 24 at Freetown Line
Date Performed 11/19/08 Jurisdiction Fall River
Analysis Time Period PM Peak Hour Analysis Year 2008
Project Description  South Goast Rail
¥ Oper.{LOS) [ Des.(N) [ Planning Data

TS

Volumem\! - 2530 veh/h - Peak-Hour Factor, PHF 0.93

AADT veh/day %Trucks and Buses, P; 6
Peak-Hr Prop. of AADT, K %RVs, Pp 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADTxKxD veh/h Grade % Length mi

f
Rt-Shoulder Lat. Clearance 6.0 it ¢ ]
; . LC mi/h
interchange Density 0.50 Kmi )
fio mi/h
Number of Lanes, N 2
: fy mih
FFS {measured) 62.5 mifh
FFS 62.5 mi/h

Base free-flow Speed, BFFS mi‘h

35 formance N

QOperational (LOS) .
v_=(V or DDHV} / (PHF x N x .o, X Design LOS
P W7o 1434 pc/hin v_ = (V or DDHV) / (PHF x N x f.,, X
i) fF; pc/h
S 62.5 mi/h P .
. S mi/h
D=v /S 22.9 pe/mi/ln : : .
P D=v /S pe/mifin
LOS c P

N - Number of lanes S - Speed

V- Hourly vol D - Densi Ep - Exhibits23-8, 23-10 f,y - Exhibit 23-4
- me - Den
ouTly Vol St E.- - Exhibits 23-8, 23-10, 23-11 f, . - Exhibit 23-5
v, - Flow rate FFS - Free-flow speed o
P ] f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P

LOS, S, FFS, v, - Exhibits 23-2,23-3 1,5 - Exhibit 23-7

DDHYV - Directional design hour volume
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EEDF Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
& B - I W Design (M) FFS, LOS, v M5D
g St ‘ I Design () FFS, L0S, i -
T 7 b = il r r [~
% " A =5 A B Planning (LOS) FFS, N, RADT L0S, 5, D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fioue Rate {pefhin)
General Information [Site Information
Analyst RMA Highway/Direction of Travel Northbound
Agency or Company From/To Route 24 North of Route 140
Date Performed 04-30-09 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 3795 veh/h Peak-Hour Factor, PHF 0.97
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
; . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 3
. N mi/h
FFS (measured) 71.0 mi/h
Base free-flow Speed, BFFS mi/h FFS 71.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
f") 1369 pc/h/in V= (V or DDHV) / (PHF x N x f,,, "
c
p . f ) p
S 71.0 mi/h P )
. mi/h
D=v, /'S 19.3 pc/mi/in .
D= vy /S pc/mi/ln
LOS C .
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
] ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V. - Hourly volume D - Density . .
E - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P _ f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p o o
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
Copyright © 2005 University of Florida, All Rights Reserved HCS+™  version 5.21 Generated: 7/9/2009 10:33 AM
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gms Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
S e omin < _ Féﬁr.u_“l"“‘_‘_:::lm{ Design (M) FFS, LOS, v, N5D
g I . — NN Design i) FFS, LOS, M -
= W ST ” = " Planning [LOS) FFS, I, RADT 05,5 D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g ] Q‘ﬁ}ﬁ_\“‘ﬁ/ A 9% F
= L] 400 300 1200 1600 200 2400
Fhowe Ptz {pefhiin]
General Information [Site Information
Analyst RMA Highway/Direction of Travel Northbound
Agency or Company From/To Route 24 North of Route 140
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 2060 veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 3
. fu mi/h
FFS (measured) 71.0 mi/h
Base free-flow Speed, BFFS mi/h FFS 71.0 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
fp) 775 pc/h/in v, = (V or DDHV) / (PHF x N f,,, x "
C
p . ) P
S 71.0 mi/h P )
. mi/h
D=v /S 10.9 pc/milin .
p D=v_ /S pc/mi/ln
LOS A P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
) ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V- Hourly volume D - Density o o
E - Exhibits 23-8, 23-10, 23-11 fLC - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P , f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . .
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gms Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
& B - I W Design (M) FFS, LOS, v M5D
g St ‘ I Design () FFS, L0S, i -
T 7 b = il r r [~
% " A =5 A B Planning (LOS) FFS, N, RADT L0S, 5, D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fhowe Ptz {pefhiin]
General Information [Site Information
Analyst RMA Highway/Direction of Travel Southbound
Agency or Company From/To Route 24 North of Route 140
Date Performed Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 1860 veh/h Peak-Hour Factor, PHF 0.96
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 3
. fu mi/h
FFS (measured) 69.7 mi/h
Base free-flow Speed, BFFS mi/h FFS 69.7 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
fp) 678 pc/h/in v, = (V or DDHV) / (PHF x N f,,, x "
C
p . ) P
S 69.7 mi/h P .
. mi/h
D=v /S 9.7 pc/milin .
p D=v_ /S pc/mi/ln
LOS A P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
) ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V- Hourly volume D - Density o o
E - Exhibits 23-8, 23-10, 23-11 fLC - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P , f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . .
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
gms Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
S e omin < _ Féﬁr.u_“l"“‘_‘_:::lm{ Design (M) FFS, LOS, v, N5D
g I . — NN Design i) FFS, LOS, M -
= W ST ” = " Planning [LOS) FFS, I, RADT 05,5 D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fioue Rate {pefhin)
General Information [Site Information
Analyst RMA Highway/Direction of Travel Southbound
Agency or Company From/To Route 24 North of Route 140
Date Performed Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 3910 veh/h Peak-Hour Factor, PHF 0.98
AADT veh/day %Trucks and Buses, Py 10
Peak-Hr Prop. of AADT, K %RVs, P 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
. . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 3
. fu mi/h
FFS (measured) 69.7 mi/h
Base free-flow Speed, BFFS mi/h FFS 69.7 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
fp) 1396 pc/h/in Vo = (V or DDHV) / (PHF x N x f,,,, X "
C
p . ) P
S 69.7 mi/h P .
. mi/h
D=v /S 20.0 pc/milin .
p D=v_ /S pc/mi/ln
LOS C P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
) ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V- Hourly volume D - Density o o
E - Exhibits 23-8, 23-10, 23-11 fLC - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P , f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed P . .
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY SEGMENTS WORKSHEET
gms Fliie Spaed) FFS = 75 miit d - 17
E 0 e e ™ — 1 s P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
& B - I W Design (M) FFS, LOS, v M5D
g St ‘ I Design () FFS, L0S, i -
T 7 b = il r r [~
% " A =5 A B Planning (LOS) FFS, N, RADT L0S, 5, D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fioue Rate {pefhin)
General Information [Site Information
Analyst RMA Highway/Direction of Travel Northbound
Agency or Company From/To Route 24 North of Route 79
Date Performed 04-30-09 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 1835 veh/h Peak-Hour Factor, PHF 0.90
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
; . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 3
. N mi/h
FFS (measured) 70.8 mi/h
Base free-flow Speed, BFFS mi/h FFS 70.8 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
fp) 714 pc/h/in V, = (V or DDHV) / (PHF x N x fi,, X "
c
p . f ) p
S 70.8 mi/h P )
. mi/h
D=v, /'S 10.1 pc/mi/in .
D=v_ /S pc/mi/ln
LOS A P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
] ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V. - Hourly volume D - Density . .
E - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P _ f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p o o
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY WORKSHEET Page 1 of 1

BASIC FREEWAY SEGMENTS WORKSHEET
EEDF Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
& B - I W Design (M) FFS, LOS, v M5D
s S 4 4 -”F?“Qﬁ\\\ Design () FFS, LOS, N 05 0
T 7 b = il r r [~
% " A =5 A B Planning (LOS) FFS, N, RADT L0S, 5, D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fioue Rate {pefhin)
General Information [Site Information
Analyst RMA Highway/Direction of Travel Northbound
Agency or Company From/To Route 24 North of Route 79
Date Performed 04-30-09 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 1610 veh/h Peak-Hour Factor, PHF 0.86
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
; . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 2
. N mi/h
FFS (measured) 70.8 mi/h
Base free-flow Speed, BFFS mi/h FFS 70.8 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
f") 983 pc/h/in v, = (V or DDHV) / (PHF x N fy,,, x "
c
p . f ) p
S 70.8 mi/h P )
. mi/h
D=v, /'S 13.9 pc/mi/in .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
] ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V. - Hourly volume D - Density . .
E - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P _ f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p o o
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY SEGMENTS WORKSHEET
35{'5 Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
& B - I W Design (M) FFS, LOS, v M5D
g St ‘ I Design () FFS, L0S, i -
T 7 b = il r r [~
% " A =5 A B Planning (LOS) FFS, N, RADT L0S, 5, D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fioue Rate {pefhin)
General Information [Site Information
Analyst RMA Highway/Direction of Travel Southbound
Agency or Company From/To Route 24 North of Route 79
Date Performed 11/21/08 Jurisdiction
Analysis Time Period AM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 1430 veh/h Peak-Hour Factor, PHF 0.92
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
; . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 2
. N mi/h
FFS (measured) 62.5 mi/h
Base free-flow Speed, BFFS mi/h FFS 62.5 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
vy = (V or DDHV) / (PHF x N x f,,,, X
) 816 pc/h/in Vo = (V or DDHV) / (PHF x N x f,, X "
c
p . f ) p
S 62.5 mi/h P )
. mi/h
D=v, /'S 13.1 pc/mi/in .
D=v_ /S pc/mi/ln
LOS B P
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
] ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V. - Hourly volume D - Density . .
E - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P _ f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p o o
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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BASIC FREEWAY SEGMENTS WORKSHEET
EEDF Fliie Spaed) FFS = 75 miit d - 17
£ 0 e e ™ — 1 e P Application Input Qutput
E ! BEnnh_| £ i RIE “;—% L Operational (LOS) FFS, M, w, oS, 5 D
& B - I W Design (M) FFS, LOS, v M5D
s S 4 4 -”F?“Qﬁ\\\ Design () FFS, LOS, N 05 0
T 7 b = il r r [~
% " A =5 A B Planning (LOS) FFS, N, RADT L0S, 5, D
E W Qﬁ’_ o i s - - e - Planning (fl) FF5, LOS, AADT N5 D
= Y ¥ ATl i Blanning e} FFS, LOS, N v, 5 0
g W Q‘ﬁ}ﬁ_\“‘ﬁ/ i Y ol 9% L
= L] 400 300 1200 1600 200 2400
Fioue Rate {pefhin)
General Information [Site Information
Analyst RMA Highway/Direction of Travel Southbound
Agency or Company From/To Route 24 North of Route 79
Date Performed 04-30-09 Jurisdiction
Analysis Time Period PM Peak Hour Analysis Year 2008 Existing
Project Description  South Coast Rail
[V Oper.(LOS) [ Des.(N) [ Planning Data
Flow Inputs
\Volume, V 2390 veh/h Peak-Hour Factor, PHF 0.93
AADT veh/day %Trucks and Buses, P 10
Peak-Hr Prop. of AADT, K %RVs, Py 0
Peak-Hr Direction Prop, D General Terrain: Level
DDHV = AADT x Kx D veh/h Grade % Length mi
Driver type adjustment 1.00 Up/Down %
Calculate Flow Adjustments
fp 1.00 Er 1.2
E; 1.5 fry = VI1+P1(Eq - 1) + P(Eg - 1)] 0.952
Speed Inputs Calc Speed Adj and FFS
Lane Width 12.0 ft :
fow mi/h
Rt-Shoulder Lat. Clearance 6.0 ft f .
; . LC mi/h
Interchange Density 0.50 I/mi .
fo mi/h
Number of Lanes, N 2
. N mi/h
FFS (measured) 62.5 mi/h
Base free-flow Speed, BFFS mi/h FFS 62.5 mi/h
LOS and Performance Measures Design (N)
Design (N)
Operational (LOS) .
Design LOS
v, = (V or DDHV) / (PHF x N x f,,, X
f") 1349 pc/h/in V= (V or DDHV) / (PHF x N x f,,, "
c
p . f ) p
S 62.5 mi/h P )
. mi/h
D=v, /'S 21.6 pc/mi/in .
D= vy /S pc/mi/ln
LOS C .
Required Number of Lanes, N
Glossary Factor Location
N - Number of lanes S - Speed o o
] ER - Exhibits23-8, 23-10 fLw - Exhibit 23-4
V. - Hourly volume D - Density . .
E - Exhibits 23-8, 23-10, 23-11 f, ¢ - Exhibit 23-5
v_ - Flow rate FFS - Free-flow speed o
P _ f - Page 23-12 fy, - Exhibit 23-6
LOS - Level of service BFFS - Base free-flow speed p o o
o ) LOS, S, FFS, v, - Exhibits 23-2, 23-3 fip - Exhibit 23-7
DDHYV - Directional design hour volume P
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HCM Unsignalized Intersection Capacity Analysis

3: EIm St & Route 138

Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4
Volume (veh/h) 90 30 30 10 15 25 25 1145 15 0 365 40
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.84 0.68 0.68 0.68 091 0.91 091 0.89 0.89 0.89
Hourly flow rate (vph) 107 36 36 15 22 37 27 1258 16 0 410 45
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 1802 1762 433 1808 1776 1266 455 1275

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 1802 1762 433 1808 1776 1266 455 1275

tC, single (s) 71 65 6.2 71 6.6 6.2 4.1 41

tC, 2 stage ()

tF (s) 35 4.0 33 35 41 33 22 22

p0 queue free % 0 56 94 61 71 82 97 100

M capacity (veh/h) 39 82 621 38 75 204 1095 552

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 179 74 1302 455

Volume Left 107 15 27 0

Volume Right 36 37 16 45

cSH 55 85 1095 552

Volume to Capacity 3.26 0.87 0.03 0.00

Queue Length 95th (ft) Er 115 2 0

Control Delay (s) Er 1491 1.0 0.0

Lane LOS F F A

Approach Delay (s) Er 1491 10 0.0

Approach LOS F F

Intersection Summary

Average Delay 894.7

Intersection Capacity Utilization 103.0% ICU Level of Service G

Analysis Period (min) 15

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Easton\FIELD CHECKED-2-12-09\EASTON_AM_062309.syn
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HCM Unsignalized Intersection Capacity Analysis

10: Lincoln Street & Main Street

Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4

Volume (veh/h) 5 430 15 135 100 55 5 55 440 80 35 5
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 091 091 091 0.87 0.87 0.87 0.80 0.80 0.80 0.87 0.87 0.87
Hourly flow rate (vph) 5 473 16 155 115 63 6 69 550 92 40 6
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 115 489 975 917 481 983 957 147
VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 115 489 975 917 481 983 957 147
tC, single (s) 41 41 73 65 62 71 6.7 62
tC, 2 stage ()

() 22 22 37 40 33 35 41 33
pO0 queue free % 100 85 9% 70 6 0 81 99
M capacity (veh/h) 1487 1064 163 231 585 9 208 906
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 495 333 625 138

Volume Left 5 155 6 92

Volume Right 16 63 550 6

cSH 1487 1064 490 14

Volume to Capacity 0.00 0.15 128  10.04

Queue Length 95th (ft) 0 13 648 Err

Control Delay (s) 0.1 50 1640 Err

Lane LOS A A F F

Approach Delay (s) 0.1 50 1640 Err

Approach LOS F F

Intersection Summary

Average Delay 932.5

Intersection Capacity Utilization 90.1% ICU Level of Service E

Analysis Period (min) 15

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Easton\FIELD CHECKED-2-12-09\EASTON_AM_062309.syn
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HCM Unsignalized Intersection Capacity Analysis

11: Lincoln Street & Barrows Street

Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations g B & &4

Volume (veh/h) 135 445 0 0 110 0 0 0 5 0 0 65
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.96 0.96 0.92 0.92 0.88 0.88 0.88 0.88 0.88 0.92 0.92 059
Hourly flow rate (vph) 141 464 0 0 125 0 0 0 6 0 0 110
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 125 464 980 870 464 875 870 125
VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 125 464 980 870 464 875 870 125
tC, single (s) 41 41 71 65 62 71 65 62
tC, 2 stage ()

tF () 22 22 35 4.0 33 35 4.0 33
p0 queue free % 90 100 100 100 99 100 100 88
cM capacity (veh/h) 1462 1098 187 262 599 249 262 928
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 604 125 6 110

Volume Left 141 0 0 0

Volume Right 0 0 6 110

cSH 1462 1700 599 928

Volume to Capacity 0.10 0.07 0.01 0.12

Queue Length 95th (ft) 8 0 1 10

Control Delay (s) 26 0.0 111 9.4

Lane LOS A B A

Approach Delay (s) 26 0.0 11 94

Approach LOS B A

Intersection Summary

Average Delay 31

Intersection Capacity Utilization 48.2% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

12: Union Street & Route 138

Existing Condition - AM Peak Hour

YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations B g
Volume (veh/h) 60 85 1010 235 70 335
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.89 0.89 081 0.81
Hourly flow rate (vph) 68 97 1135 264 86 414
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 1853 1267 1399
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 1853 1267 1399
tC, single (s) 6.4 6.2 41
tC, 2 stage ()
tF (s) 35 33 22
pO0 queue free % 0 52 82
cM capacity (veh/h) 68 203 485
Direction, Lane # WB1 NB1 SB1
Volume Total 165 1399 500
Volume Left 68 0 86
Volume Right 97 264 0
cSH 111 1700 485
Volume to Capacity 148 0.82 0.18
Queue Length 95th (ft) 298 0 16
Control Delay (s) 3293 0.0 52
Lane LOS F A
Approach Delay (s) 3293 0.0 5.2
Approach LOS F
Intersection Summary
Average Delay 275
Intersection Capacity Utilization 92.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

17: Elm Street & Main Street

Existing Condition - AM Peak Hour

YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations B g
Volume (vehrh) 40 15 140 90 45 140
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.86 0.86 0.73 0.73
Hourly flow rate (vph) 45 17 163 105 62 192
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 530 215 267
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 530 215 267
tC, single (s) 65 6.3 41
tC, 2 stage ()
tF (s) 36 34 22
p0 queue free % 90 98 95
cM capacity (veh/h) 475 812 1296
Direction, Lane # WB1 NB1 SB1
Volume Total 62 267 253
Volume Left 45 0 62
Volume Right 17 105 0
cSH 536 1700 1296
Volume to Capacity 0.12 0.16 0.05
Queue Length 95th (ft) 10 0 4
Control Delay (s) 12.6 0.0 22
Lane LOS B A
Approach Delay (s) 12.6 0.0 22
Approach LOS B
Intersection Summary
Average Delay 23
Intersection Capacity Utilization 36.1% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

47: Roosevelt Circle & Route 138

Existing Condition - AM Peak Hour

N
Movement EBL  EBR NBL NBT  SBT  SBR
Lane Configurations 4 b

Volume (vehth) 10 0 5 830 480 5
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 1n 0 5 902 522 5
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 856

pX, platoon unblocked 0.66

VC, conflicting volume 1438 524 527

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 1405 524 527

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 22

pO0 queue free % 89 100 99

cM capacity (veh/h) 101 553 1040

Direction, Lane # EB1 NB1 SB1

Volume Total 1 908 527

Volume Left 11 5 0

Volume Right 0 0 5

CSH 101 1040 1700

Volume to Capacity 0.11 0.01 031

Queue Length 95th (ft) 9 0 0

Control Delay (s) 451 0.1 0.0

Lane LOS E A

Approach Delay (s) 45.1 0.1 0.0

Approach LOS E

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 57.7% ICU Level of Service
Analysis Period (min) 15
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Lanes, Volumes, Timings
1: Main Street & Rte 138

Existing Condition - PM Peak Hour

N R Y Y
Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations N + 4 N AL LS N A

Volume (vph) 165 180 200 70 325 80 195 375 45 125 520 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 1n 12 1u 1 1 12 1 1u 12 1 u
Storage Length (ft) 150 230 90 140 140 40 115 150
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ff 25 25 25 25 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 35 40 40

Link Distance (ft) 1725 3218 4952 2928

Travel Time (s) 26.1 62.7 84.4 49.9

Peak Hour Factor 0.82 0.82 0.82 0.85 0.85 0.85 0.90 0.90 0.90 0.89 0.89 0.89
Heavy Vehicles (%) 2% 1% 2% 1% 1% 2% 2% 5% 0% 4% 3% 2%
Shared Lane Traffic (%)

Lane Group Flow (vph) 201 220 244 82 476 0 217 467 0 140 859 0
Turn Type Prot Perm Prot Prot Prot

Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8

Detector Phase 3 8 8 7 4 1 6 5 2

Switch Phase

Minimum Initial (s) 70 70 70 70 7.0 70 150 7.0 15.0
Minimum Split (s) 120 120 120 120 21.0 120 210 120 200

Total Split (s) 140 35.0 35.0 140 35.0 0.0 15.0 33.0 0.0 15.0 33.0 0.0
Total Split (%) 144% 36.1% 36.1% 144% 361% 0.0% 155% 340% 0.0% 155% 34.0%  0.0%
Maximum Green (s) 9.0 30.0 30.0 9.0 30.0 10.0 28.0 10.0 280

Yellow Time (s) 40 4.0 40 40 40 4.0 40 40 40

All-Red Time (s) 10 10 1.0 10 10 10 10 10 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 50 5.0 5.0 50 5.0 4.0 5.0 5.0 4.0 5.0 50 4.0
Lead/Lag Lead Lag lag  Lead Lag Lead Lag lead  Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 20 20 20 20 20 20 40 20 40

Recall Mode None  None None None  None None Min None Min

Walk Time (s) 5.0 5.0

Flash Dont Walk (s) 110 110

Pedestrian Calls (#/hr) 0 0

vic Ratio 1.01 051 043 048 0.72 0.98 043 0.69 0.78

Control Delay 107.0 336 67 458 353 958 225 543 286

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 107.0 336 6.7 458 353 958 225 543 286

Queue Length 50th (ft) ~113 105 0 41 114 ~115 93 70 184

Queue Length 95th (ft) #231 157 41 84 153 #275 149 #160 21

Internal Link Dist (ft) 1645 3138 4872 2848

Turn Bay Length (ft) 150 230 90 140 115

Base Capacity (vph) 199 682 7471 195 1275 221 1159 217 1185
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 101 032 033 042 0.37 0.98 0.40 0.65 072
Intersection Summary

Area Type: Other

Cycle Length: 97

Actuated Cycle Length: 80.5

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

1. Main Street & Rte 138

Splits and Phases:

HCM Signalized Intersection Capacity Analysis
1: Main Street & Rte 138

Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations 5 + 4 LS N A LS

Volume (vph) 165 180 200 70 325 80 195 375 45 125 520 245
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 1 12 1n 1 1n 12 1 1n 12 1n 1n
Total Lost time (s) 50 5.0 50 50 5.0 5.0 50 5.0 50

Lane Util. Factor 1.00 1.00 100 100 095 100 095 100 095

Frt 1.00 1.00 0.85 1.00 0.97 1.00 0.98 1.00 0.95

Fit Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1770 1818 1583 1728 3346 1770 3287 1736 3235

Fit Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm 1770 1818 1583 1728 3346 1770 3287 1736 3235
Peak-hour factor, PHF 0.82 08 08 08 08 08 090 09 09 089 089 0.89
Adj. Flow (vph) 201 220 244 82 382 94 217 417 50 140 584 275
RTOR Reduction (vph) 0 0 187 0 26 0 0 £ 0 0 55 0
Lane Group Flow (vph) 201 220 57 82 450 0 217 458 0 140 804 0
Heavy Vehicles (%) 2% 1% 2% 1% 1% 2% 2% 5% 0% 4% 3% 2%
Turn Type Prot Perm Prot Prot Prot

Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8

Actuated Green, G (s) £ 19.1 191 64 16.4 101 265 95 259

Effective Green, g (s) 9.1 19.1 19.1 6.4 16.4 101 26.5 95 25.9

Actuated g/C Ratio 011 023 023 0.08 0.20 0.12 033 0.12 032
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s 20 20 20 20 20 20 40 20 40

Lane Grp Cap (vph) 198 426 371 136 673 219 1069 202 1028

Vis Ratio Prot €011  c0.12 0.05 ¢c0.13 0.12 0.14 0.08 c0.25

v/s Ratio Perm 0.04

vic Ratio 1.02 052 0.15 0.60 0.67 0.99 043 0.69 078

Uniform Delay, d1 36.2 212 248 363 30.0 357 216 346 252
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 67.9 0.4 0.1 51 20 58.0 04 8.0 42

Delay (s) 104.1 216 249 414 320 936 219 426 294

Level of Service F C C D C F C D C
Approach Delay (s) 49.7 334 4.7 313
Approach LOS D C D o}
Intersection Summary

HCM Average Control Delay 39.1 HCM Level of Service D

HCM Volume to Capacity ratio 0.89

Actuated Cycle Length (s) 815 Sum of lost time (s) 25.0

Intersection Capacity Utilization 70.4% ICU Level of Service (c)

Analysis Period (min) 15

¢ Critical Lane Group

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Easton\FIELD CHECKED-2-12-09\EASTON_PM_062309.syn

Page 1

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Easton\FIELD CHECKED-2-12-09\EASTON_PM_062309.syn

Page 2




Lanes, Volumes, Timings
2: Belmont St (Rt. 123) & Route 138

Existing Condition - PM Peak Hour

N R Y Y
Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & 5 S ERy S

Volume (vph) 30 25 70 485 35 165 25 365 290 205 580 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 10 1 12 12 1 12 12 1 12
Storage Length (ft) 0 0 100 0 0 0 200 0
Storage Lanes 0 0 1 0 1 0 1 0
Taper Length (ff 25 25 25 25 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 45 45

Link Distance (ft) 387 2550 908 853

Travel Time (s) 59 38.6 138 129

Peak Hour Factor 0.89 0.89 0.89 0.88 0.88 0.88 0.93 0.93 0.93 091 091 091
Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 0% 4% 1% 5% 3% 0%
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 141 0 551 228 0 0 731 0 0 895 0
Turn Type Perm Perm Perm Perm

Protected Phases 3 3 1 1
Permitted Phases 3 3 1 1

Detector Phase 3 3 3 3 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 140 140 140 140 13.0 13.0 130 130

Total Split (s) 36.0 36.0 0.0 36.0 36.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0
Total Split (%) 50.7% 50.7% 0.0% 50.7% 50.7%  0.0% 49.3% 49.3%  0.0% 49.3% 49.3%  0.0%
Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 30.0 30.0 30.0

Yellow Time (s) 40 4.0 40 40 4.0 40 40 40

All-Red Time (s) 20 20 20 20 10 10 10 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 40 6.0 6.0 4.0 5.0 5.0 4.0 5.0 50 4.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 40 4.0 40

Recall Mode None  None None  None None  None None  None

vic Ratio 0.19 1.02 0.29 053 1.05

Control Delay 7.0 69.0 4.6 9.8 66.4

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 7.0 69.0 46 98 66.4

Queue Length 50th (ft) 16 ~247 10 63 ~228

Queue Length 95th (ft) 46 #427 46 110 #342

Internal Link Dist (ft) 307 2470 828 73

Turn Bay Length (ft) 100

Base Capacity (vph) 754 538 7 1391 856
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.19 1.02 0.29 053 1.05
Intersection Summary

Area Type: Other

Cycle Length: 71

Actuated Cycle Length: 71

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

~ Volume exceeds capacity, queue is theoretically infinite.

Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

2: Belmont St (Rt. 123) & Route 138

ol
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HCM Signalized Intersection Capacity Analysis
2: Belmont St (Rt. 123) & Route 138

Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & b 4B 4B

Volume (vph) 30 25 70 485 35 165 25 365 290 205 580 30
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 14 12 10 1 12 12 1 12 12 1n 12
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 1.00 1.00 1.00 0.95 0.95

Frt 0.92 1.00 0.88 0.94 0.99

Fit Protected 0.99 0.95 1.00 1.00 0.99

Satd. Flow (prot) 1851 1668 1583 3178 3315

Fit Permitted 0.89 072 1.00 0.90 0.60

Satd. Flow (perm 1677 1273 1583 2867 2016
Peak-hour factor, PHF 0.89 089 089 08 08 088 093 093 093 091 091 091
Adj. Flow (vph) 34 28 9 551 40 188 27 392 312 225 637 33
RTOR Reduction (vph) 0 46 0 0 109 0 0 180 0 0 4 0
Lane Group Flow (vph) 0 95 0 551 119 0 0 551 0 0 891 0
Heavy Vehicles (%) 0% 0% 0% 1% 0% 2% 0% 4% 1% 5% 3% 0%
Turn Type Perm Perm Perm Perm

Protected Phases 3 3 1 1
Permitted Phases 3 3 1 1

Actuated Green, G (s) 30.0 30.0 30.0 30.0 30.0

Effective Green, g (s) 30.0 30.0 30.0 30.0 30.0

Actuated g/C Ratio 0.42 042 0.42 042 042
Clearance Time (s) 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s 4.0 40 4.0 4.0 4.0

Lane Grp Cap (vph) 709 538 669 1211 852

Vis Ratio Prot 0.08

v/s Ratio Perm 0.06 c0.43 0.19 c0.44

vic Ratio 0.13 102 0.18 045 1.05

Uniform Delay, d1 126 205 128 147 205
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 45.1 0.2 0.4 435

Delay (s) 127 656 130 15.0 64.0

Level of Service B E B B E
Approach Delay (s) 127 50.2 15.0 64.0
Approach LOS B D B E
Intersection Summary

HCM Average Control Delay 429 HCM Level of Service D

HCM Volume to Capacity ratio 1.04

Actuated Cycle Length (s) 71.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 90.4% ICU Level of Service E

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
6: Roche Brothers Way & Route 138

Existing Condition - PM Peak Hour

N R Y Y
Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR 29
Lane Configurations 3 4 & ERy S

Volume (vph) 85 0 270 1 0 0 175 425 5 5 720 130

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 1 12 12 12 1n 1 1u 12 12 12

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ff 25 25 25 25 25 25 25 25

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 30 30 30 30

Link Distance (ft) 635 332 1623 2417

Travel Time (s) 144 75 36.9 54.9

Confl. Peds. (#/hr) 25 50 15 25 10 25 40 30

Peak Hour Factor 0.90 0.90 0.90 0.25 0.25 0.25 0.82 0.82 0.82 0.90 0.90 0.90

Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 1% 4% 0% 0% 2% 1%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 94 300 0 4 0 0 731 0 0 950 0

Turn Type Perm pm+ov  Perm pm+pt Perm

Protected Phases 4 1 8 1 6 2 &)
Permitted Phases 4 4 8 6 2

Detector Phase 4 4 1 8 8 1 6 2 2

Switch Phase

Minimum Initial () 6.0 6.0 6.0 6.0 6.0 6.0 100 100 100 70
Minimum Split (s) 210 210 11.0 210 21.0 110 21.0 21.0 210 220
Total Split (s) 250 25.0 190 250 250 0.0 19.0 75.0 0.0 56.0 56.0 0.0 220
Total Split (%) 205% 205% 156% 205% 20.5% 0.0% 15.6% 61.5%  0.0% 45.9% 45.9%  0.0% 18%
Maximum Green (s) 200 20.0 140 200 20.0 140 69.0 50.0 50.0 20.0
Yellow Time (s) 40 4.0 4.0 40 4.0 4.0 4.0 4.0 4.0 20
All-Red Time (s) 10 10 10 10 10 10 20 20 20 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 50 5.0 50 50 50 4.0 5.0 6.0 40 6.0 6.0 40
Lead/Lag Lead Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 20 20 20 20 20 20 20 20 20 20
Recall Mode None  None None None  None None Min Min Min None
Walk Time (s) 7.0
Flash Dont Walk (s) 13.0
Pedestrian Calls (#/hr) 0
vic Ratio 036 048 0.02 0.55 0.69

Control Delay 252 5.0 20.0 72 15.8

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 252 50 20.0 72 158

Queue Length 50th (ft) 25 0 1 48 118

Queue Length 95th (ft) 73 45 2 87 208

Internal Link Dist (ft) 555 252 1543 2337

Turn Bay Length (ft) 100

Base Capacity (vph) 580 832 538 1969 2985

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 016 036 0.01 0.37 0.32

Intersection Summary

Area Type: Other

Cycle Length: 122

Actuated Cycle Length: 51

Natural Cycle: 80

Control Type: Actuated-Uncoordinated

Splits and Phases:

6: Roche Brothers Way & Route 138

B o
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HCM Signalized Intersection Capacity Analysis
6: Roche Brothers Way & Route 138

Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations 3 4 & S K

Volume (vph) 85 0 210 1 0 0 175 425 5 5 720 130
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 1 12 12 12 1 1 1n 12 12 12
Total Lost time (s) 5.0 5.0 5.0 6.0 6.0

Lane Util. Factor 100 100 1.00 0.95 0.95

Frpb, ped/bikes 1.00 0.94 1.00 1.00 0.99

Flpb, ped/bikes 0.95 1.00 0.96 1.00 1.00

Frt 1.00 0.85 1.00 1.00 0.98

Fit Protected 0.95 1.00 0.95 0.99 1.00

Satd. Flow (prot) 1714 1454 1725 3331 3434

Fit Permitted 0.76 1.00 0.70 054 0.95

Satd. Flow (perm 1363 1454 1264 1816 3262
Peak-hour factor, PHF 0.90 0.90 0.90 025 0.25 0.25 0.82 0.82 0.82 0.90 0.90 0.90
Adj. Flow (vph) 94 0 300 4 0 0 213 518 6 6 800 144
RTOR Reduction (vph) 0 0 218 0 0 0 0 0 0 0 12 0
Lane Group Flow (vph) 0 94 82 0 4 0 0 731 0 0 938 0
Confl. Peds. (#/hr) 25 50 15 25 10 25 40 30
Heavy Vehicles (%) 0% 0% 1% 0% 0% 0% 1% 4% 0% 0% 2% 1%
Turn Type Perm pm+ov  Perm pm+pt Perm

Protected Phases 4 1 8 1 6 2
Permitted Phases 4 4 8 6 2

Actuated Green, G (s) 7.7 142 7.7 33.1 216

Effective Green, g (s) 7 142 7 331 216

Actuated g/C Ratio 0.15 0.27 0.15 0.64 042
Clearance Time (s) 5.0 50 5.0 6.0 6.0

Vehicle Extension (s 2.0 20 2.0 20 20

Lane Grp Cap (vph) 203 539 188 1351 1360

vis Ratio Prot 0.02 €0.07

Vis Ratio Perm €007  0.04 0.00 0.28 €0.29

vic Ratio 0.46 0.15 0.02 055 0.69

Uniform Delay, d1 202 142 188 52 124
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.6 0.0 0.0 0.2 12

Delay (s) 208 143 18.8 54 135

Level of Service c B B A B
Approach Delay (s) 158 18.8 5.4 135
Approach LOS B B A B
Intersection Summary

HCM Average Control Delay 11 HCM Level of Service B

HCM Volume to Capacity ratio 0.65

Actuated Cycle Length (s) 51.8 Sum of lost time (s) 17.0

Intersection Capacity Utilization 68.3% ICU Level of Service C

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
1: Main Street & Rte 138

Existing Condition - AM Peak Hour

N R Y Y
Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations N + 4 N AL LS N A

Volume (vph) 345 330 170 30 130 110 105 665 45 65 285 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 1n 12 1u 1 1 12 1 1u 12 1 u
Storage Length (ft) 150 230 90 140 140 40 115 150
Storage Lanes 1 1 1 0 1 1 1 0
Taper Length (ff 25 25 25 25 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 35 40 40

Link Distance (ft) 1725 3218 4949 2928

Travel Time (s) 26.1 62.7 84.4 49.9

Peak Hour Factor 0.89 0.89 0.89 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0.88 0.88
Heavy Vehicles (%) 11% 1% 4% 10% 6% 6% 4% 5% 2% 5% 3% 2%
Shared Lane Traffic (%)

Lane Group Flow (vph) 388 371 191 34 213 0 114 72 0 74 392 0
Turn Type Prot Perm Prot Prot Prot

Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8

Detector Phase 3 8 8 7 4 1 6 5 2

Switch Phase

Minimum Initial (s) 70 70 70 70 7.0 70 150 7.0 15.0
Minimum Split (s) 120 21.0 210 120 23.0 120 230 120 210

Total Split (s) 140 35.0 35.0 140 35.0 0.0 15.0 33.0 0.0 15.0 33.0 0.0
Total Split (%) 144% 36.1% 36.1% 144% 361% 0.0% 155% 340% 0.0% 155% 34.0%  0.0%
Maximum Green (s) 9.0 30.0 30.0 9.0 30.0 10.0 28.0 10.0 280

Yellow Time (s) 40 4.0 40 40 40 4.0 40 40 40

All-Red Time (s) 10 10 1.0 10 10 10 10 10 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 50 5.0 5.0 50 5.0 4.0 5.0 5.0 4.0 5.0 50 4.0
Lead/Lag Lead Lag lag  Lead Lag Lead Lag lead  Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes

Vehicle Extension (s) 20 20 20 20 20 20 40 20 40

Recall Mode None  None None None  None None Min None Min

Walk Time (s) 7.0 7.0

Flash Dont Walk (s) 8.0 8.0

Pedestrian Calls (#/hr) 0 0

vic Ratio 187 0.62 0.30 021 0.36 054 0.74 0.38 0.38

Control Delay 4380 316 55 420 156 483 303 436 227

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 438.0 316 55 420 156 483 303 436 227

Queue Length 50th (ft) ~337 185 0 17 33 58 183 38 78

Queue Length 95th (ft) #576 294 46 49 63 #142 302 86 134

Internal Link Dist (ft) 1645 3138 4869 2848

Turn Bay Length (ft) 150 230 90 140 115

Base Capacity (vph) 207 771 768 202 1371 245 1308 243 1324
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 187 0.48 0.25 017 0.20 0.47 059 0.30 0.30
Intersection Summary

Area Type: Other

Cycle Length: 97

Actuated Cycle Length: 76.4

Natural Cycle: 90

Control Type: Actuated-Uncoordinated

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

1. Main Street & Rte 138

Splits and Phases:

HCM Signalized Intersection Capacity Analysis
1: Main Street & Rte 138

Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations 5 + 4 LS N A LS

Volume (vph) 345 330 170 30 130 110 105 665 45 65 285 60
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 1 12 1n 1 1n 12 1 1n 12 1n 1n
Total Lost time (s) 50 5.0 50 50 5.0 5.0 50 5.0 50

Lane Util. Factor 1.00 1.00 100 100 095 100 095 100 095

Frt 1.00 1.00 0.85 1.00 0.93 1.00 0.99 1.00 0.97

Fit Protected 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1626 1818 1553 1586 3066 1736 3298 1719 3305

Fit Permitted 0.95 1.00 1.00 0.95 1.00 0.95 1.00 0.95 1.00

Satd. Flow (perm 1626 1818 1553 1586 3066 1736 3298 1719 3305
Peak-hour factor, PHF 0.89 089 089 08 08 088 092 092 092 08 088 0.88
Adj. Flow (vph) 388 371 191 34 148 125 114 723 49 74 324 68
RTOR Reduction (vph) 0 0 131 0 95 0 0 5 0 0 18 0
Lane Group Flow (vph) 388 371 60 34 178 0 114 767 0 74 374 0
Heavy Vehicles (%) 11% 1% 4% 10% 6% 6% 4% 5% 2% 5% 3% 2%
Turn Type Prot Perm Prot Prot Prot

Protected Phases 3 8 7 4 1 6 5 2
Permitted Phases 8

Actuated Green, G (s) 67 249 249 39 191 6.9 241 6.4 236

Effective Green, g (s) 9.7 249 24.9 39 191 6.9 241 6.4 23.6

Actuated g/C Ratio 0.12 031 031 0.05 0.24 0.09 0.30 0.08 0.30
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s} 20 20 20 20 20 20 40 20 40

Lane Grp Cap (vph) 199 571 488 78 738 151 1002 139 984

Vis Ratio Prot c0.24  ¢0.20 0.02 0.06 c0.07  c0.23 0.04 011

v/s Ratio Perm 0.04

vic Ratio 195 0.65 0.12 0.44 0.24 0.75 077 053 0.38

Uniform Delay, d1 348 234 194 366 243 354 250 35.0 221
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 445.2 19 0.0 14 0.1 17.2 38 20 03

Delay (s) 480.0 254 194 38.0 243 525 288 37.0 224

Level of Service F C B D C D C D C
Approach Delay (s) 209.9 258 319 247
Approach LOS F C [ C
Intersection Summary

HCM Average Control Delay 94.7 HCM Level of Service F

HCM Volume to Capacity ratio 0.82

Actuated Cycle Length (s) 79.3 Sum of lost time (s) 10.0

Intersection Capacity Utilization 68.6% ICU Level of Service (c)

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

2: Belmont St (Rt. 123) & Route 138

Existing Condition - AM Peak Hour

N R Y Y
Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & 5 S ERy S

Volume (vph) 10 15 5 235 15 180 15 645 410 175 265 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 14 12 10 1 12 12 1 12 12 1 12
Storage Length (ft) 0 0 100 0 0 0 200 0
Storage Lanes 0 0 1 0 1 0 1 0
Taper Length (ff 25 25 25 25 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 45 45 45 45

Link Distance (ft) 387 2550 980 856

Travel Time (s) 59 38.6 148 130

Peak Hour Factor 072 072 072 0.82 0.82 0.82 0.93 0.93 0.93 0.92 0.92 0.92
Heavy Vehicles (%) 13% % 0% 3% 15% 13% 0% 3% 3% 5% 4% 0%
Shared Lane Traffic (%)

Lane Group Flow (vph) 0 42 0 287 238 0 0 1151 0 0 483 0
Turn Type Perm Perm Perm Perm

Protected Phases 3 3 1 1
Permitted Phases 3 3 1 1

Detector Phase 3 3 3 3 1 1 1 1

Switch Phase

Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0
Minimum Split (s) 140 140 140 140 13.0 13.0 130 130

Total Split (s) 36.0 36.0 0.0 36.0 36.0 0.0 35.0 35.0 0.0 35.0 35.0 0.0
Total Split (%) 50.7% 50.7% 0.0% 50.7% 50.7%  0.0% 49.3% 49.3%  0.0% 49.3% 49.3%  0.0%
Maximum Green (s) 30.0 30.0 30.0 30.0 30.0 300 30.0 30.0

Yellow Time (s) 40 4.0 40 40 4.0 40 40 40

All-Red Time (s) 20 20 20 20 10 10 10 1.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 40 6.0 6.0 4.0 5.0 5.0 4.0 5.0 50 4.0
Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 40 4.0 40

Recall Mode None  None None  None None  None None  None

vic Ratio 0.08 068 043 0.74 1.48dl

Control Delay 117 26.2 10.1 147 15.6

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 17 262 10.1 147 15.6

Queue Length 50th (ff) 9 91 30 128 60

Queue Length 95th (ft) 20 142 64 265 132

Internal Link Dist (ft) 307 2470 900 776

Turn Bay Length (ft) 100

Base Capacity (vph) 848 656 790 1691 964
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.05 0.44 0.30 0.68 050
Intersection Summary

Area Type: Other

Cycle Length: 71

Actuated Cycle Length: 59.4

Natural Cycle: 45

Control Type: Actuated-Uncoordinated

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

Splits and Phases:

2: Belmont St (Rt. 123) & Route 138

ol

[—
= o3
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HCM Signalized Intersection Capacity Analysis

2: Belmont St (Rt. 123) & Route 138

Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & 5 B S K

Volume (vph) 10 15 5 235 15 180 15 645 410 175 265 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 14 12 10 1 12 12 1 12 12 1n 12
Total Lost time (s) 6.0 6.0 6.0 5.0 5.0

Lane Util. Factor 1.00 100 100 0.95 0.95

Frt 0.98 1.00 0.86 0.94 1.00

Fit Protected 0.98 0.95 1.00 1.00 0.98

Satd. Flow (prot) 1807 1636 1398 3192 3275

Fit Permitted 0.88 073 1.00 0.95 055

Satd. Flow (perm 1617 1256 1398 3023 1848
Peak-hour factor, PHF 0.72 072 072 082 08 08 093 093 093 092 092 0.92
Adj. Flow (vph) 14 21 7 287 18 220 16 694 441 190 288 5
RTOR Reduction (vph) 0 5 0 0 83 0 0 123 0 0 1 0
Lane Group Flow (vph) 0 37 0 287 155 0 0 1028 0 0 482 0
Heavy Vehicles (%) 13% % 0% 3% 15% 13% 0% 3% 3% 5% 4% 0%
Turn Type Perm Perm Perm Perm

Protected Phases 3 3 1 1
Permitted Phases 3 3 1 1

Actuated Green, G (s) 199 199 199 281 281

Effective Green, g (s) 19.9 19.9 19.9 281 281

Actuated g/C Ratio 0.34 0.34 0.34 048 048
Clearance Time (s) 6.0 6.0 6.0 5.0 5.0

Vehicle Extension (s 4.0 40 4.0 4.0 4.0

Lane Grp Cap (vph) 545 424 472 1440 880

Vis Ratio Prot 011

v/s Ratio Perm 0.02 €0.23 c0.34 0.26

vic Ratio 0.07 0.68 033 071 Lagdl

Uniform Delay, d1 133 16.8 146 123 10.9
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 46 0.6 18 09

Delay (s) 133 214 151 141 118

Level of Service B C B B B
Approach Delay (s) 133 186 141 11.8
Approach LOS B B B B
Intersection Summary

HCM Average Control Delay 146 HCM Level of Service B

HCM Volume to Capacity ratio 0.70

Actuated Cycle Length (s) 59.0 Sum of lost time (s) 11.0

Intersection Capacity Utilization 77.0% ICU Level of Service D

Analysis Period (min) 15

dl Defacto Left Lane. Recode with 1 though lane as a left lane.

¢ Critical Lane Group
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Lanes, Volumes, Timings

6: Roche Brothers Way & Route 138

Existing Condition - AM Peak Hour

N R Y Y

Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR 29
Lane Configurations 3 4 & ERy S

Volume (vph) 75 0 60 5 0 5 175 915 0 0 310 85

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 1 12 12 12 1n 1 1u 12 12 12

Storage Length (ft) 0 100 0 0 0 0 0 0

Storage Lanes 0 1 0 0 0 0 0 0

Taper Length (ff 25 25 25 25 25 25 25 25

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 30 30 30 30

Link Distance (ft) 635 332 1623 2417

Travel Time (s) 144 75 36.9 54.9

Peak Hour Factor 0.82 0.82 0.82 0.63 0.63 0.63 0.85 0.85 0.85 0.84 0.84 0.84

Heavy Vehicles (%) 4% 0% 6% 2% 0% 3% 3% 3% 0% 0% 4% 6%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 91 73 0 16 0 0 1282 0 0 470 0

Turn Type Perm pm+ov  Perm pm+pt Perm

Protected Phases 4 1 8 1 6 2 9
Permitted Phases 4 4 8 6 2

Detector Phase 4 4 1 8 8 1 6 2 2

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 100 100 10.0 7.0
Minimum Split (s) 210 21.0 11.0 210 21.0 110 210 21.0 210 220
Total Split (s) 250 25.0 19.0 250 25.0 0.0 19.0 75.0 0.0 56.0 56.0 0.0 220
Total Split (%) 205% 205% 156% 20.5% 20.5% 0.0% 15.6% 61.5%  0.0% 45.9% 45.9%  0.0% 18%
Maximum Green (s) 20.0 20.0 140 20.0 20.0 140 69.0 50.0 50.0 20.0
Yellow Time (s) 40 4.0 40 40 40 4.0 40 40 40 20
All-Red Time (s) 10 10 1.0 10 10 10 2.0 20 20 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 50 5.0 5.0 50 5.0 4.0 5.0 6.0 4.0 6.0 6.0 4.0
Lead/Lag Lead Lead lag lag

Lead-Lag Optimize? Yes Yes Yes Yes

Vehicle Extension (s) 20 20 20 20 20 20 20 20 20 20
Recall Mode None  None None None  None None Min Min Min None
Walk Time (s) 7.0
Flash Dont Walk (s) 130
Pedestrian Calls (#/hr) 0
vic Ratio 0.42 0.15 0.07 0.69 023

Control Delay 346 7.0 224 85 83

Queue Delay 0.0 0.0 0.0 0.0 0.0

Total Delay 346 7.0 224 85 83

Queue Length 50th (ft) 30 0 3 116 47

Queue Length 95th (ft) 86 26 14 178 74

Internal Link Dist (ft) 555 252 1543 2337

Turn Bay Length (ft) 100

Base Capacity (vph) 455 671 485 2365 2741

Starvation Cap Reductn 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced v/c Ratio 0.20 011 0.03 054 017

Intersection Summary

Area Type: Other

Cycle Length: 122

Actuated Cycle Length: 64.1

Natural Cycle: 100

Control Type: Actuated-Uncoordinated

Splits and Phases:

6: Roche Brothers Way & Route 138
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HCM Signalized Intersection Capacity Analysis
6: Roche Brothers Way & Route 138

Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations g & 4B 4B

Volume (vph) 75 0 60 5 0 5 175 915 0 0 310 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 1 12 12 12 1 1 1n 12 12 12
Total Lost time (s) 5.0 5.0 5.0 6.0 6.0

Lane Util. Factor 100 100 1.00 0.95 0.95

Frt 1.00 0.85 0.93 1.00 0.97

Fit Protected 0.95 1.00 0.98 0.99 1.00

Satd. Flow (prot) 1736 1473 1686 3361 3345

Fit Permitted 0.75 1.00 083 0.72 1.00

Satd. Flow (perm 1365 1473 1440 2455 3345
Peak-hour factor, PHF 0.82 08 082 063 063 063 08 085 085 084 084 084
Adj. Flow (vph) 91 0 73 8 0 8 206 1076 0 0 369 101
RTOR Reduction (vph) 0 0 58 0 7 0 0 0 0 0 16 0
Lane Group Flow (vph) 0 91 15 0 9 0 0 1282 0 0 454 0
Heavy Vehicles (%) 4% 0% 6% 2% 0% 3% 3% 3% 0% 0% 4% 6%
Turn Type Perm pm+ov  Perm pm+pt Perm

Protected Phases 4 1 8 1 6 2
Permitted Phases 4 4 8 6 2

Actuated Green, G (s) 85 132 85 46.4 36.7

Effective Green, g (s) 85 132 85 46.4 36.7

Actuated g/C Ratio 0.13 020 0.13 0.70 056
Clearance Time (s) 5.0 5.0 5.0 6.0 6.0

Vehicle Extension (s 20 20 20 20 20

Lane Grp Cap (vph) 176 407 186 1793 1863

Vis Ratio Prot 0.00 €0.05 0.14

v/s Ratio Perm €0.07 0.01 0.01 c0.45

vic Ratio 052 0.04 0.05 072 024

Uniform Delay, d1 26.8 212 252 58 75
Progression Factor 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 11 0.0 0.0 11 00

Delay (s) 219 212 252 70 75

Level of Service C C C A A
Approach Delay (s) 249 252 7.0 75
Approach LOS Cc c A A
Intersection Summary

HCM Average Control Delay 8.8 HCM Level of Service A

HCM Volume to Capacity ratio 0.68

Actuated Cycle Length (s) 65.9 Sum of lost time (s) 11.0

Intersection Capacity Utilization 63.2% ICU Level of Service B

Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis

3: EIm St & Route 138

Existing Condition - PM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4
Volume (veh/h) 60 15 30 20 45 35 55 575 25 20 875 150
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.85 0.85 0.85 0.86 0.86 0.86 0.88 0.88 0.88 0.85 0.85 0.85
Hourly flow rate (vph) 7l 18 35 23 52 41 62 653 28 24 1029 176
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 2024 1972 1118 2001 2046 668 1206 682

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 2024 1972 1118 2001 2046 668 1206 682

tC, single (s) 71 65 6.2 71 6.5 6.2 4.1 41

tC, 2 stage ()

tF (s) 35 4.0 33 35 4.0 33 22 22

p0 queue free % 0 68 86 12 0 91 89 97

cM capacity (veh/h) 0 55 250 26 49 457 579 920

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 124 116 744 1229

Volume Left 71 23 62 24

Volume Right 35 41 28 176

cSH 0 57 579 920

Volume to Capacity Emr 2.03 0.11 0.03

Queue Length 95th (ft) Er 281 9 2

Control Delay (s) Er 6347 3.0 1.0

Lane LOS F F A A

Approach Delay (s) Err 6347 3.0 1.0

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 81.1% ICU Level of Service D

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

10: Lincoln Street & Main Street

Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4

Volume (veh/h) 5 215 25 365 385 90 15 40 185 70 65 10
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.85 0.85 0.85 0.86 0.86 0.86 0.89 0.89 0.89 0.93 0.93 0.93
Hourly flow rate (vph) 6 253 29 424 448 105 17 45 208 5 70 1
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 448 282 1674 1576 268 1651 1643 500
VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 448 282 1674 1576 268 1651 1643 500
tC, single (s) 41 41 72 65 62 72 65 62
tC, 2 stage ()

() 22 22 36 40 33 36 40 33
pO0 queue free % 99 67 0 38 73 0 0 98
M capacity (veh/h) 1123 1286 0 73 769 2 66 575
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 288 977 210 156

Volume Left 6 424 17 75

Volume Right 29 105 208 1

cSH 1123 1286 0 35

Volume to Capacity 0.01 0.33 Err 451

Queue Length 95th (ft) 0 36 Err Err

Control Delay (s) 0.2 65 Err Err

Lane LOS A A F F

Approach Delay (s) 0.2 65 Err Err

Approach LOS F F

Intersection Summary

Average Delay Err

Intersection Capacity Utilization 94.6% ICU Level of Service F

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

11: Lincoln Street & Barrows Street

Existing Condition - PM Peak Hour

HCM Unsignalized Intersection Capacity Analysis

12: Union Street & Route 138

Existing Condition - PM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations g B & &4

Volume (veh/h) 60 230 0 0 405 5 10 5 15 0 0 165
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.84 0.84 0.92 0.92 0.89 0.89 0.92 0.92 0.92 0.89 0.92 0.89
Hourly flow rate (vph) n 274 0 0 455 6 1 5 16 0 0 185
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 461 274 1060 877 274 894 875 458
VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 461 274 1060 877 274 894 875 458
tC, single (s) 41 41 71 65 62 71 65 62
tC, 2 stage ()

tF () 22 22 35 4.0 33 35 4.0 33
p0 queue free % 94 100 92 98 98 100 100 69
cM capacity (veh/h) 1111 1289 133 268 765 242 269 607
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 345 461 33 185

Volume Left 71 0 1 0

Volume Right 0 6 16 185

cSH 1111 1700 265 607

Volume to Capacity 0.06 0.27 0.12 031

Queue Length 95th (ft) 5 0 10 32

Control Delay (s) 23 0.0 205 135

Lane LOS A [ B

Approach Delay (s) 23 0.0 205 135

Approach LOS [ B

Intersection Summary

Average Delay 39

Intersection Capacity Utilization 57.7% ICU Level of Service B

Analysis Period (min)

15
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YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations B g
Volume (veh/h) 165 115 505 145 120 895
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.80 0.80 0.84 0.84 0.92 0.92
Hourly flow rate (vph) 206 144 601 173 130 973
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 1921 688 774
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 1921 688 74
tC, single (s) 6.4 6.2 41
tC, 2 stage ()
tF (s) 35 33 22
pO0 queue free % 0 68 85
cM capacity (veh/h) 63 448 846
Direction, Lane # WB1 NB1 SB1
Volume Total 350 774 1103
Volume Left 206 0 130
Volume Right 144 173 0
cSH 98 1700 846
Volume to Capacity 359 0.46 0.15
Queue Length 95th (ft) Err 0 14
Control Delay (s) Err 0.0 44
Lane LOS F A
Approach Delay (s) Err 0.0 44
Approach LOS F
Intersection Summary
Average Delay 1573.6
Intersection Capacity Utilization 115.3% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

17: Elm Street & Main Street

Existing Condition - PM Peak Hour

YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations B g
Volume (veh/h) 120 95 150 50 35 160
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.84 0.84 0.92 0.92 0.95 0.95
Hourly flow rate (vph) 143 13 163 54 37 168
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 432 190 27
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 432 190 217
tC, single (s) 6.4 6.2 41
tC, 2 stage ()
tF (s) 35 33 22
p0 queue free % 75 87 97
cM capacity (veh/h) 565 854 1364
Direction, Lane # WB1 NB1 SB1
Volume Total 256 a7 205
Volume Left 143 0 37
Volume Right 113 54 0
cSH 664 1700 1364
Volume to Capacity 0.39 0.13 0.03
Queue Length 95th (ft) 45 0 2
Control Delay (s) 138 0.0 16
Lane LOS B A
Approach Delay (s) 138 0.0 16
Approach LOS B
Intersection Summary
Average Delay 5.7
Intersection Capacity Utilization 43.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

48: Roosevelt Circle & Route 138

Existing Condition - PM Peak Hour

N
Movement EBL  EBR NBL NBT  SBT  SBR
Lane Configurations b

Volume (vehth) 5 10 30 530 770 20
Sign Control Stop Free  Free

Grade 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 5 1 33 576 837 22
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None  None

Median storage veh)

Upstream signal (ft) 853

pX, platoon unblocked 0.85

VC, conflicting volume 1489 848 859

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 1487 848 859

tC, single (s) 6.4 6.2 41

tC, 2 stage (s)

tF (s) 35 33 22

pO0 queue free % 95 97 96

cM capacity (veh/h) 112 361 782

Direction, Lane # EB1 NB1 SB1

Volume Total 16 609 859

Volume Left 5 33 0

Volume Right 11 0 22

cSH 207 782 1700

Volume to Capacity 0.08 0.04 051

Queue Length 95th (ft) 6 3 0

Control Delay (s) 239 11 0.0

Lane LOS C A

Approach Delay (s) 239 11 0.0

Approach LOS C

Intersection Summary

Average Delay 0.7

Intersection Capacity Utilization 62.4% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
4: Ferry Street & Ponta Delgada

2008 Existing Condition - AM Peak Hour

R N
Movement EBL EBR NBL NBR SWL __ SWR
Lane Configurations W W
Volume (veh/h) 245 45 10 60 25 160
Sign Control Stop Free Free
Grade 1% 1% 1%
Peak Hour Factor 0.90 0.90 0.62 0.62 0.78 0.78
Hourly flow rate (vph) 21 50 16 97 32 205
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 264 135 237
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 264 135 237
1C, single (s) 6.4 6.2 41
1C, 2 stage (s)
tF(s) 35 33 22
p0 queue free % 62 95 99
cM capacity (veh/h) 719 920 1342
Direction, Lane # EB1 NB1 SW1
Volume Total 322 13 237
Volume Left 212 16 0
Volume Right 50 0 205
cSH 744 1342 1700
Volume to Capacity 0.43 0.01 0.14
Queue Length 95th (ft) 55 1 0
Control Delay (s) 135 12 0.0
Lane LOS B A
Approach Delay (s) 135 12 0.0
Approach LOS B
Intersection Summary
Average Delay 6.7
Intersection Capacity Utilization 41.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
7: Anawan Street & Ponta Delgada

2008 Existing Condition - AM Peak Hour

N Y N Y
Movement EBL EBT EBR WBL _WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & &4 & &

Volume (veh/h) 0 20 0 35 10 5 5 10 290 20 150 20
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.64 0.64 0.64 0.72 0.72 0.72 091 091 091 0.87 087 087
Hourly flow rate (vph) 0 31 0 49 14 7 5 1n 319 23 1mn 2
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 425 571 184 421 423 170 195 330

VC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 425 571 184 421 423 170 195 330

C, single (s) 71 66 62 71 65 62 41 41

1C, 2 stage (s)

1F(s) 35 41 33 35 4.0 33 22 22

p0 queue free % 100 92 100 90 97 99 100 98

cM capacity (veh/h) 518 404 864 501 514 879 1390 1213

Direction, Lane # EB1 _WB1 NB1 SB1

Volume Total 31 69 335 218

Volume Left 0 49 5 23

Volume Right 0 7 319 23

cSH 404 526 1390 1213

Volume to Capacity 0.08 0.13 0.00 0.02

Queue Length 95th (ft) 6 11 0 1

Control Delay (s) 147 129 02 1.0

Lane LOS B B A A

Approach Delay (s) 147 129 02 10

Approach LOS B B

Intersection Summary

Average Delay 25

Intersection Capacity Utilization 37.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
9: Central Street & Davol Street

2008 Existing Condition - AM Peak Hour

N Y N Y
Movement EBL EBT EBR WBL _WBT _WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4B 4 3

Volume (veh/h) 0 0 0 70 100 130 0 300 0 0 440 80
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.25 0.25 0.25 0.76 0.76 0.76 0.86 0.86 0.86 0.80 0.80 0.80
Hourly flow rate (vph) 0 0 0 92 132 m 0 349 0 0 550 100
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VvC, conflicting volume: 1186 949 600 949 999 349 650 349

VC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 1186 949 600 949 999 349 650 349

1C, single (s) 71 65 62 71 65 62 41 41

1C, 2 stage (s)

1F () 35 4.0 33 35 4.0 33 22 22

pO queue free % 100 100 100 61 46 75 100 100

cM capacity (veh/h) 72 263 505 238 242 690 946 1221

Direction, Lane # WB1 WB2 NB1 SB1

Volume Total 158 237 349 650

Volume Left 92 0 0 0

Volume Right 0 171 0 100

cSH 240 455 946 1700

Volume to Capacity 0.66 0.52 0.00 0.38

Queue Length 95th (ft) 103 73 0 0

Control Delay (s) 45.0 212 0.0 0.0

Lane LOS E C

Approach Delay (s) 30.7 0.0 0.0

Approach LOS D

Intersection Summary

Average Delay 8.7

Intersection Capacity Utilization 43.7% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
10: Anawan Street & Davol Street

2008 Existing Condition - AM Peak Hour

N Y N Y
Movement EBL EBT EBR WBL _WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & &4 & &

Sign Control Stop Stop Stop Stop

Volume (vph) 35 130 170 25 30 20 10 140 70 220 275 30
Peak Hour Factor 0.94 0.94 0.94 0.76 0.76 0.76 0.84 0.84 0.84 081 081 081
Hourly flow rate (vph) 37 138 181 33 39 26 12 167 83 212 340 37
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 356 99 262 648

Volume Left (vph) 37 33 12 272

Volume Right (vph) 181 26 83 37

Hadj (s) 004 002 017 007

Departure Headway (S) 6.8 76 6.6 6.2

Degree Utilization, x 0.67 0.21 0.48 112

Capacity (veh/h) 513 419 515 569

Control Delay (s) 225 12.6 155 98.7

Approach Delay (s) 225 126 155 98.7

Approach LOS © B © F

Intersection Summary

Delay 56.6

HCM Level of Service F

Intersection Capacity Utilization 71.0% ICU Level of Service (o}

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

29: Turner Street & Davol Street NB

2008 Existing Condition - AM Peak Hour

SR B
Movement WBL __ WBR NBT NBR SBL SBT
Lane Configurations 4 A
Volume (veh/h) 0 45 670 155 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.68 0.68 0.91 0.91 0.92 0.92
Hourly flow rate (vph) 0 66 736 170 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 821 453 907
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 821 453 907
1C, single (s) 6.8 71 41
1C, 2 stage (s)
tF(s) 35 34 22
p0 queue free % 100 88 100
cM capacity (veh/h) 316 535 759
Direction, Lane # WB1 NB1 NB2
Volume Total 66 491 416
Volume Left 0 0 0
Volume Right 66 0 170
cSH 535 1700 1700
Volume to Capacity 0.12 0.29 0.24
Queue Length 95th (ft) 11 0 0
Control Delay (s) 127 0.0 0.0
Lane LOS B
Approach Delay (s) 127 0.0
Approach LOS B
Intersection Summary
Average Delay 09
Intersection Capacity Utilization 33.5% ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
30: Pearce Street & North Davol Street

2008 Existing Condition - AM Peak Hour
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SR B )
Movement WBL __ WBR NBT NBR SBL SBT
Lane Configurations 4 4
Volume (veh/h) 0 75 715 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.91 0.91 0.92 0.92
Hourly flow rate (vph) 0 82 786 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 475
pX, platoon unblocked
VC, conflicting volume 786 393 786
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 786 393 786
1C, single (s) 6.8 6.9 41
1C, 2 stage (s)
tF(s) 35 33 22
p0 queue free % 100 87 100
M capacity (veh/h) 333 609 842
Direction, Lane # WB1 NB1 NB2
Volume Total 82 393 393
Volume Left 0 0 0
Volume Right 82 0 0
cSH 609 1700 1700
Volume to Capacity 013 0.23 0.23
Queue Length 95th (ft) 12 0 0
Control Delay (s) 118 0.0 0.0
Lane LOS B
Approach Delay (s) 118 0.0
Approach LOS B
Intersection Summary
Average Delay 11
Intersection Capacity Utilization 31.1% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
85: Davol St. SB & U-Turn to SB U-turn to SB Davol St

2008 Existing Condition - AM Peak Hour

tr«wd ¢t
Movement NBT NBR SBL SBT SWL __ SWR
Lane Configurations +4 %
Volume (veh/h) 0 0 0 720 20 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.86 0.86 0.75 0.75
Hourly flow rate (vph) 0 0 0 837 21 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 0 419 0
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 0 419 0
1C, single (s) 41 71 6.9
1C, 2 stage (s)
tF(s) 22 36 33
p0 queue free % 100 95 100
cM capacity (veh/h) 1636 533 1091
Direction, Lane # SB1 SB2 SwW1
Volume Total 419 419 2
Volume Left 0 0 27
Volume Right 0 0 0
cSH 1700 1700 533
Volume to Capacity 0.25 0.25 0.05
Queue Length 95th (ft) 0 0 4
Control Delay (s) 0.0 0.0 121
Lane LOS B
Approach Delay (s) 0.0 121
Approach LOS B
Intersection Summary
Average Delay 04
Intersection Capacity Utilization 46.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
88: Davol St. NB & U-turn to NB Davol St

2008 Existing Condition - AM Peak Hour

n t s
Movement NBL NBT SBT SBR NEL NER
Lane Configurations 4
Volume (veh/h) 0 710 0 0 110 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.90 0.90 0.92 0.92 0.72 0.72
Hourly flow rate (vph) 0 789 0 0 153 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 0 394 0
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 0 394 0
1C, single (s) 41 6.8 6.9
1C, 2 stage (s)
tF(s) 22 35 33
p0 queue free % 100 74 100
M capacity (veh/h) 1636 585 1091
Direction, Lane # NB1 NB2 NE1
Volume Total 394 394 153
Volume Left 0 0 153
Volume Right 0 0 0
cSH 1700 1700 585
Volume to Capacity 0.23 0.23 0.26
Queue Length 95th (ft) 0 0 26
Control Delay (s) 0.0 0.0 133
Lane LOS B
Approach Delay (s) 0.0 133
Approach LOS B
Intersection Summary
Average Delay 22
Intersection Capacity Utilization 51.3% ICU Level of Service
Analysis Period (min) 15
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Lanes, Volumes, Timings
24: President Avenue & Davol Street SB

2008 Existing Condition - PM Peak Hour

N Y
Lane Group EBL EBT EBR WBL __WBT _WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b % 4 b

Volume (vph) 0 0 0 33 5 0 0 0 0 510 500 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 10 12 12 12 12 12 12 12 12

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 30 30 30 30

Link Distance (ft) 238 272 1959 1114

Travel Time (s) 54 6.2 445 253

Peak Hour Factor 0.38 0.38 0.38 0.85 0.85 0.85 0.92 0.92 092 0.90 0.90 0.90

Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 3% 0%

Shared Lane Traffic (%) 49%

Lane Group Flow (vph) 0 0 0 198 196 0 0 0 0 0 1123 0

Tum Type Perm Perm

Protected Phases 2 6 4 9
Permitted Phases 6 4

Detector Phase 2 6 6 4 4

Switch Phase

Minimum Initial () 4.0 120 120 120 120 7.0
Minimum Split (s) 10.0 180 18.0 180 180 140
Total Split (s) 0.0 16.0 0.0 20.0 20.0 0.0 00 00 0.0 25.0 250 0.0 140
Total Split (%) 00% 213% 00% 267% 26.7% 0.0% 00% 00% 00% 333% 333% 0.0% 19%
Maximum Green (s) 10.0 140 140 19.0 19.0 11.0
Yellow Time (s) 4.0 4.0 4.0 40 4.0 3.0
All-Red Time (s) 20 20 20 20 20 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 40 40 40 6.0 6.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min Min C-Max  C-Max None
Walk Time (s) 5.0
Flash Dont Walk (s) 6.0
Pedestrian Calls (#/hr) 5
vic Ratio 0.52 0.48 058

Control Delay 356 343 15.2

Queue Delay 15 17 0.0

Total Delay 372 36.1 15.2

Queue Length 50th (ft) 96 95 148

Queue Length 95th (ft) 152 150 #395

Internal Link Dist (ft) 158 192 1879 1034

Turn Bay Length (ft)

Base Capacity (vph) 391 419 1945

Starvation Cap Reductn 78 107 0

Spillback Cap Reductn 0 0 0

Storage Cap Reductn 0 0 0

Reduced vic Ratio 0.63 0.63 058

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 5 (79), Referenced to phase 4:SBTL, Start of Green

Natural Cycle: 80

Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 24 President Avenue & Davol Street SB

ot
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HCM Signalized Intersection Capacity Analysis
24: President Avenue & Davol Street SB

2008 Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL __WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b % 4 b
Volume (vph) 0 0 0 330 5 0 0 0 0 510 500 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 10 12 12 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0
Lane Util. Factor 0.95 0.95 0.95
Frt 1.00 1.00 1.00
Fit Protected 0.95 0.95 098
Satd. Flow (prot) 1600 1722 3452
Fit Permitted 095 095 0.98
Satd. Flow (perm] 1600 1715 3452
Peak-hour factor, PHF 038 0.38 0.38 0.85 0.85 0.85 0.92 0.92 0.92 0.90 0.90 0.90
Adj. Flow (vph) 0 0 0 388 6 0 0 0 0 567 55 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 0 0 198 196 0 0 0 0 0 123 0
Heavy Vehicles (%) 0% 0% 0% 0% 0% 0% 0% 0% 0% 1% 3% 0%
Turn Type Perm Perm
Protected Phases 2 6 4
Permitted Phases 6 4
Actuated Green, G (s) 179 179 399
Effective Green, g (s) 179 179 399
Actuated g/C Ratio 0.24 0.24 053
Clearance Time (s) 6.0 6.0 6.0
Vehicle Extension (s 30 30 30
Lane Grp Cap (vph) 382 409 1836
Vis Ratio Prot
vis Ratio Perm €0.12 011 033
vic Ratio 0.52 0.48 0.61
Uniform Delay, d1 248 245 122
Progression Factor 128 129 1.00
Incremental Delay, d2 12 09 15
Delay (s) 330 325 137
Level of Service C C B
Approach Delay (s) 0.0 327 0.0 137
Approach LOS A C A B
Intersection Summary
HCM Average Control Delay 187 HCM Level of Service B
HCM Volume to Capacity ratio 0.58
Actuated Cycle Length (s) 75.0 Sum of lost time (s) 17.2
Intersection Capacity Utilization 48.6% ICU Level of Service A
Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
27: President Avenue & Davol Street NB

2008 Existing Condition - PM Peak Hour

N Y

Lane Group EBL EBT EBR WBL __WBT _WBR NBL NBT NBR SBL SBT SBR

Lane Configurations 44 +4 4 44 [d

Volume (vph) 35 475 0 0 270 340 65 580 280 0 0 0

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 un 12 12 il 12 12 il 12 12 12 12

Storage Length (ft) 0 0 0 165 0 125 0 0

Storage Lanes 0 0 0 1 0 1 0 0

Taper Length (ft) 25 25 25 25 25 25 25 25

Right Turn on Red No No No No

Link Speed (mph) 30 30 30 30

Link Distance (ft) 272 959 475 333

Travel Time (s) 6.2 218 10.8 76

Peak Hour Factor 0.92 0.92 0.92 0.89 0.89 0.89 0.87 0.87 087 0.92 092 092

Heavy Vehicles (%) 3% 1% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 554 0 0 303 382 0 742 322 0 0 0

Tum Type pm+pt Perm  Perm Perm

Protected Phases 5 2 6 3 9
Permitted Phases 2 6 3 3

Detector Phase 5 2 6 6 3 3 3

Switch Phase

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0
Minimum Split (s) 110 110 110 110 110 110 110 10.0
Total Split (s) 120 30.0 0.0 0.0 18.0 18.0 35.0 35.0 35.0 0.0 0.0 0.0 10.0
Total Split (%) 16.0% 40.0%  0.0%  0.0% 24.0% 24.0% 46.7% 46.7% 46.7% 00% 00% 0.0% 13%
Maximum Green (s) 7.0 25.0 130 13.0 30.0 30.0 30.0 7.0
Yellow Time (s) 3.0 3.0 3.0 30 30 3.0 3.0 3.0
All-Red Time (s) 20 20 20 20 20 20 20 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 00 00 0.0 0.0 0.0 0.0 00 00

Total Lost Time (s) 5.0 5.0 4.0 4.0 5.0 5.0 50 50 50 40 40 4.0

Lead/Lag Lead Lag Lag

Lead-Lag Optimize? Yes Yes Yes

Vehicle Extension (s) 3.0 3.0 3.0 30 30 30 30 3.0
Recall Mode None  C-Max C-Max C-Max  None  None  None Ped
Walk Time (s) 4.0
Flash Dont Walk (s) 3.0
Pedestrian Calls (#/hr) 1
vic Ratio 0.42 021 057 0.68 063

Control Delay 155 15.7 228 253 211

Queue Delay 0.2 0.0 0.0 0.0 0.0

Total Delay 157 157 228 253 211

Queue Length 50th (ft) 34 45 132 156 126

Queue Length 95th (i) 135 82  #252 77 1713

Internal Link Dist (ft) 192 879 395 253

Turn Bay Length (ft) 165 125

Base Capacity (vph) 1315 1442 667 1376 646

Starvation Cap Reductn 250 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0

Reduced vic Ratio 0.52 021 0.57 0.54 0.50

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75
Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green, Master Intersection
Natural Cycle: 65
Control Type: Actuated-Coordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: _ 27: President Avenue & Davol Street NB
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HCM Signalized Intersection Capacity Analysis
27: President Avenue & Davol Street NB

2008 Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL __WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 +4 [d 44 4

Volume (vph) 35 475 0 0 270 340 65 580 280 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 1n 12 12 il 12 12 ilil 12 12 12 12
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 0.95 0.95 1.00 0.95 1.00

Frt 1.00 1.00 0.85 1.00 0.85

Fit Protected 1.00 1.00 1.00 0.99 1.00

Satd. Flow (prot) 3439 3455 1599 3441 1615

Fit Permitted 091 1.00 1.00 0.99 1.00

Satd. Flow (perm] 3149 3455 1599 3441 1615

Peak-hour factor, PHF 092 0.92 0.92 0.89 0.89 0.89 0.87 0.87 0.87 092 092 092
Adj. Flow (vph) 38 516 0 0 303 382 75 667 322 0 0 0
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 554 0 0 303 382 0 742 322 0 0 0
Heavy Vehicles (%) 3% 1% 0% 0% 1% 1% 0% 1% 0% 0% 0% 0%
Tum Type pm#pt Perm  Perm Perm

Protected Phases 5 2 6 3

Permitted Phases 2 6 3 3

Actuated Green, G (s) 313 313 313 237 237

Effective Green, g (s) 313 313 313 237 237

Actuated g/C Ratio 0.42 0.42 0.42 032 032

Clearance Time (s) 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s 30 30 30 30 30

Lane Grp Cap (vph) 1314 1442 667 1087 510

Vis Ratio Prot 0.09

vis Ratio Perm 0.18 c0.24 0.22 0.20

vic Ratio 0.42 021 057 0.68 0.63

Uniform Delay, d1 154 140 16.7 224 219

Progression Factor 0.87 1.00 1.00 1.00 1.00

Incremental Delay, d2 02 03 36 18 25

Delay (s) 136 143 203 242 245

Level of Service B B c C C

Approach Delay (s) 136 176 243 0.0
Approach LOS B B C A
Intersection Summary

HCM Average Control Delay 19.7 HCM Level of Service B

HCM Volume to Capacity ratio 0.62

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 200

Intersection Capacity Utilization 65.6% ICU Level of Service (!

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
35: President Avenue & North Main Street

2008 Existing Condition - PM Peak Hour

o L, 3 o v Ly A o L ¥ ¥
Lane Group EBL EBT EBR WBL __WBT _WBR NEL NET NER SWL __SWT _ SWR 22
Lane Configurations % T % T & &
Volume (vph) 110 530 110 55 405 55 110 240 70 145 180 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 16 12 12 16 12 12 16 12 12 16 12
Storage Length (ft) 0 0 125 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Right Turn on Red No Yes Yes Yes
Link Speed (mph) 30 30 30 30
Link Distance (ft) 959 1952 265 1409
Travel Time (s) 218 44.4 6.0 320
Peak Hour Factor 0.90 0.90 0.90 0.85 0.85 0.85 0.92 0.92 092 0.96 0.96 0.96
Heavy Vehicles (%) 3% 1% 3% 5% 1% 2% 1% 1% 0% 1% 2% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 2 0 0 0
Parking (#/hr) 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 122 711 0 65 541 0 0 457 0 0 428 0
Tum Type Perm Perm Perm Perm
Protected Phases 1 1 3 3 2
Permitted Phases 1 1 3 3
Detector Phase 1 1 1 1 3 3 3 3
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 100
Minimum Split (s) 20.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0 220
Total Split (s) 39.0 39.0 0.0 39.0 39.0 00 29.0 29.0 0.0 29.0 29.0 0.0 220
Total Split (%) 433% 433% 0.0% 433% 433% 00% 322% 322% 0.0% 322% 322%  0.0% 24%
Maximum Green (s) 35.0 35.0 35.0 35.0 25.0 25.0 25.0 25.0 19.0
Yellow Time (s) 30 30 30 30 30 30 30 30 30
All-Red Time (s) 1.0 1.0 10 10 10 10 10 10 0.0
Lost Time Adjust (s) 0.0 00 0.0 00 00 00 00 00 0.0 00 00 00
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 40 40 4.0 4.0
Lead/Lag Lead Lead Lead Lead Lag
Lead-Lag Optimize? Yes  Yes Yes  Yes Yes
Vehicle Extension (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 3.0
Recall Mode Min Min Min Min None  None None  None None
Walk Time (s) 100
Flash Dont Walk (s) 9.0
Pedestrian Calls (#/hr) 15
vic Ratio 0.49 0.72 0.55 0.54 0.79 0.89
Control Delay 241 220 381 168 342 457
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 241 220 381 16.8 342 457
Queue Length 50th (ft) 30 203 16 134 160 157
Queue Length 95th (ff) #133  #581 #94 328 #462 #467
Internal Link Dist (ft) 879 1872 185 1329
Turn Bay Length (ft) 125
Base Capacity (vph) 264 1046 127 1062 580 483
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 046 068 051 051 0.79 0.89
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 70.6
Natural Cycle: 100
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: _ 35: President Avenue & North Main Street
1_. el ‘ﬁ o3
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HCM Signalized Intersection Capacity Analysis
35: President Avenue & North Main Street

2008 Existing Condition - PM Peak Hour

o L, 3 o v Ly A o L ¥ ¥
Movement EBL EBT EBR WBL __WBT _ WBR NEL NET NER SWL _SWT _ SWR
Lane Configurations % T % T & &
Volume (vph) 110 530 110 55 405 55 110 240 70 145 180 85
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 16 12 12 16 12
Total Lost time (s) 40 40 40 40 4.0 40
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.97 1.00 0.98 0.98 097
Fit Protected 095 1.00 0.95 1.00 0.99 098
Satd. Flow (prot) 1752 2070 1719 2001 2061 2027
Fit Permitted 028 1.00 0.14 1.00 0.76 0.64
Satd. Flow (perm] 523 2070 250 2091 1587 1312
Peak-hour factor, PHF 0.90 0.90 0.90 0.85 0.85 0.85 0.92 0.92 0.92 096 096 096
Adj. Flow (vph) 122 589 122 65 476 65 120 261 76 151 188 89
RTOR Reduction (vph) 0 0 0 0 5 0 0 7 0 0 10 0
Lane Group Flow (vph) 122 711 0 65 536 0 0 450 0 0 418 0
Heavy Vehicles (%) 3% 1% 3% 5% 1% 2% 1% 1% 0% 1% 2% 1%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 2 0 0 0
Parking (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 1 1 3 3
Permitted Phases 1 1 3 3
Actuated Green, G (s) 335 335 335 335 255 255
Effective Green, g (s) 335 335 335 335 255 255
Actuated g/C Ratio 0.46 0.46 0.46 0.46 035 035
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s 5.0 5.0 5.0 5.0 6.0 6.0
Lane Grp Cap (vph) 240 950 115 960 554 458
Vis Ratio Prot c0.34 0.26
Vis Ratio Perm 0.23 0.26 0.28 c0.32
vic Ratio 051 0.75 0.57 0.56 081 091
Uniform Delay, d1 139 16.3 144 144 216 227
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 35 39 101 12 104 242
Delay (s) 174 20.2 245 156 320 469
Level of Service B C C B [ D
Approach Delay (s) 19.8 16.5 320 469
Approach LOS B B C D
Intersection Summary
HCM Average Control Delay 263 HCM Level of Service C
HCM Volume to Capacity ratio 0.82
Actuated Cycle Length (s) 730 Sum of lost time (s) 140
Intersection Capacity Utilization 85.4% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings

24: President Avenue & Davol Street SB

2008 Existing Condition - AM Peak Hour

N Y
Lane Group EBL EBT EBR WBL __WBT _WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b % 4 b

Volume (vph) 0 10 15 375 15 0 0 0 0 405 450 5

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 12 12 12 10 12 12 12 12 12 12 12 12

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 30 30 30 30

Link Distance (ft) 238 272 1959 1114

Travel Time (s) 54 6.2 445 253

Peak Hour Factor 0.57 0.57 0.57 0.88 0.88 0.88 0.92 0.92 092 088 0.88 0.88

Heavy Vehicles (%) 0% 0% 0% 2% 0% 0% 0% 0% 0% 2% 1% 0%

Shared Lane Traffic (%) 48%

Lane Group Flow (vph) 0 44 0 222 221 0 0 0 0 0 977 0

Tum Type Split Perm

Protected Phases 2 6 6 4 9
Permitted Phases 4

Detector Phase 2 6 6 4 4

Switch Phase

Minimum Initial () 4.0 120 120 120 120 7.0
Minimum Split (s) 10.0 180 18.0 180 180 140
Total Split (s) 0.0 16.0 0.0 20.0 20.0 0.0 00 00 0.0 25.0 250 0.0 140
Total Split (%) 00% 213% 00% 267% 26.7% 0.0% 00% 00% 00% 333% 333% 0.0% 19%
Maximum Green (s) 10.0 140 140 19.0 19.0 11.0
Yellow Time (s) 4.0 4.0 4.0 40 4.0 3.0
All-Red Time (s) 20 20 20 20 20 0.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 4.0 6.0 4.0 6.0 6.0 4.0 40 40 40 6.0 6.0 4.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None Min Min C-Max  C-Max None
Walk Time (s) 5.0
Flash Dont Walk (s) 6.0
Pedestrian Calls (#/hr) 5
vic Ratio 0.25 0.71 0.66 057

Control Delay 214 56.5 525 19.6

Queue Delay 0.0 0.1 0.9 0.0

Total Delay 214 56.6 534 19.6

Queue Length 50th (ft) 8 122 121 m

Queue Length 95th (ft) 18 #203 187 #384

Internal Link Dist (ft) 158 192 1879 1034

Turn Bay Length (ft)

Base Capacity (vph) 256 320 345 1729

Starvation Cap Reductn 0 2 24 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced vic Ratio 017 0.70 0.69 057

Intersection Summary

Area Type: Other

Cycle Length: 75
Actuated Cycle Length: 75

Offset: 5 (7%), Referenced to phase 4:SBTL, Start of Green

Natural Cycle: 65
Control Type: Actuated-Coordinated

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: 24 President Avenue & Davol Street SB
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HCM Signalized Intersection Capacity Analysis
24: President Avenue & Davol Street SB

2008 Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL __WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b % 4 b

Volume (vph) 0 10 15 375 15 0 0 0 0 405 450 5
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 12 12 10 12 12 12 12 12 12 12 12
Total Lost time (s) 6.0 6.0 6.0 6.0

Lane Util. Factor 1.00 0.95 0.95 0.95

Frt 0.92 1.00 1.00 1.00

Fit Protected 1.00 0.95 0.96 098

Satd. Flow (prot) 1748 1569 1694 3473

Fit Permitted 1.00 0.95 0.96 098

Satd. Flow (perm] 1748 1569 1694 3473
Peak-hour factor, PHF 057 0.57 0.57 0.88 0.88 0.88 0.92 0.92 0.92 0.88 0388 0388
Adj. Flow (vph) 0 18 2% 42 17 0 0 0 0 460 511 6
RTOR Reduction (vph) 0 24 0 0 0 0 0 0 0 0 1 0
Lane Group Flow (vph) 0 20 0 222 221 0 0 0 0 0 976 0
Heavy Vehicles (%) 0% 0% 0% 2% 0% 0% 0% 0% 0% 2% 1% 0%
Turn Type Split Perm

Protected Phases 2 6 6 4
Permitted Phases 4

Actuated Green, G (s) 44 149 149 325

Effective Green, g (s) 44 149 149 325

Actuated g/C Ratio 0.06 0.20 0.20 043
Clearance Time (s) 6.0 6.0 6.0 6.0

Vehicle Extension (s 30 30 30 30

Lane Grp Cap (vph) 103 312 337 1505

Vis Ratio Prot 0.01 c0.14 0.13

vis Ratio Perm 028

vic Ratio 0.19 071 0.66 065

Uniform Delay, d1 336 280 217 16.8
Progression Factor 1.00 153 153 100
Incremental Delay, d2 09 73 45 22

Delay (s) 345 503 469 189

Level of Service C D D B
Approach Delay (s) 345 486 0.0 189
Approach LOS C D A B
Intersection Summary

HCM Average Control Delay 284 HCM Level of Service C

HCM Volume to Capacity ratio 0.63

Actuated Cycle Length (s) 75.0 Sum of lost time (s) 232

Intersection Capacity Utilization 51.8% ICU Level of Service A

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
27: President Avenue & Davol Street NB

2008 Existing Condition - AM Peak Hour

HCM Signalized Intersection Capacity Analysis
27: President Avenue & Davol Street NB

2008 Existing Condition - AM Peak Hour

2N et NN e N Y
Lane Group EBL EBT EBR WBL __WBT _WBR NBL NBT NBR SBL SBT SBR Movement EBL EBT EBR WBL __WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 44 +4 4 44 [d Lane Configurations 44 +4 [d 44 4

Volume (vph) 30 385 0 0 310 190 80 440 270 0 0 0 Volume (vph) 30 385 0 0 310 190 80 440 270 0 0 0
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 un 12 12 il 12 12 il 12 12 12 12 Lane Width 12 1n 12 12 il 12 12 ilil 12 12 12 12
Storage Length (ft) 0 0 0 165 0 125 0 0 Total Lost time (s) 5.0 5.0 5.0 5.0 5.0

Storage Lanes 0 0 0 1 0 1 0 0 Lane Util. Factor 0.95 095  1.00 095 100

Taper Length (ft) 2% 2 2 25 25 2 2 2% Fit 1.00 100 085 100 085

Right Turn on Red No No No No Fit Protected 1.00 1.00 1.00 0.99 1.00

Link Speed (mph) 30 30 30 30 Satd. Flow (prot) 3382 3388 1568 3372 1583

Link Distance (ft) 272 959 475 333 Flt Permitted 091 1.00 1.00 0.99 1.00

Travel Time (s) 6.2 218 108 76 Satd. Flow (perm] 3079 3388 1568 3372 1583

Peak Hour Factor 0.82 0.82 0.82 0.88 0.88 0.88 0.92 092 092 0.92 0.92 092 Peak-hour factor, PHF 082 0.82 0.82 0.88 0.88 0.88 0.92 0.92 0.92 092 092 092
Heavy Vehicles (%) 13% 2% 0% 0% 3% 3% 1% 3% 2% 0% 0% 0% Adj. Flow (vph) 37 470 0 0 352 216 87 478 293 0 0 0
Shared Lane Traffic (%) RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 0 507 0 0 352 216 0 565 293 0 0 0 Lane Group Flow (vph) 0 507 0 0 352 216 0 565 293 0 0 0
Turn Type pm+pt Perm  Perm Perm Heavy Vehicles (%) 13% 2% 0% 0% 3% 3% 1% 3% 2% 0% 0% 0%
Protected Phases 5 2 6 3 9 Tum Type pmpt Perm  Perm Perm

Permitted Phases 2 6 3 3 Protected Phases 5 2 6 3

Detector Phase 5 2 6 6 3 3 3 Permitted Phases 2 6 3 3

Switch Phase Actuated Green, G (5) 342 32 42 208 208

Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 7.0 Effective Green, g (s) 342 342 342 208 208

Minimum Split (s) 110 110 10 110 110 110 110 100 Actuated g/C Ratio 046 046 046 028 028

Total Split(5) 20 30 00 00 180 180 350 350 350 00 00 00 100 Clearance Time (s) 50 50 50 50 50

Total Split (%) 160% 400% 00% 00% 240% 240% 467% 467% 467% 00% 00% 00%  13% Vehicle Extension (5) 20 30 30 30 30

Maximum Green (s) 70 250 130 130 300 300 300 7.0 Lane Grp Cap (vph) Ta0a 545 115 95 430

Yellow Time (5) 30 30 30 30 30 30 30 30 Vis Ratio Prot 010

All-Red Time (s) 20 20 20 20 20 20 20 00 Vis Ratio Perm 0.6 014 017 c019

Lost Time Adjust (s) 00 00 00 00 00 00 00 00 00 00 00 00 vic Ratio 036 023 030 080 087

Total Lost Time () 5.0 5.0 40 40 5.0 5.0 5.0 5.0 5.0 40 4.0 4.0 Uniform Delay, d1 133 124 129 235 240

Leadllag Lead Lag Lag Progression Factor 123 100 100 100 100

Lead-Lag Optimize? Yes Yes  Yes Incremental Delay, d2 0.1 0.3 11 11 38

Vehicle Extension (s) 3.0 3.0 30 30 30 3.0 3.0 3.0 Delay (s) 165 127 140 246 279

Recall Mode None  C-Max C-Max C-Max  None  None  None Ped Level of Service B B B c c

Walk Time () 40 Approach Delay (5) 165 132 257 00

Flash Dont Walk (s) 30 Approach LOS B B c A
Pedestrian Calls (#/hr) 1 _

vic Ratio 036 023 030 060 067 Intersection Summary

Control Delay 18.9 143 16.2 256 309 HCM Average Control Delay 19.6 HCM Level of Service B

Queue Delay 02 0.0 0.0 0.1 0.0 HCM Volume to Capacity ratio 0.48

Total Delay 19.2 14.3 16.2 257 309 Actuated Cycle Length (s) 75.0 Sum of lost time (s) 200

Queue Length 50th (ft) 36 50 61 119 120 Intersection Capacity Utilization 50.3% ICU Level of Service A

Queue Length 95th (ft) 154 91 128 142 170 Analysis Period (min) 15

Internal Link Dist (ft) 192 879 395 253 ¢ Critical Lane Group

Turn Bay Length (ft) 165 125

Base Capacity (vph) 1405 1546 715 1348 633

Starvation Cap Reductn 346 0 0 0 0

Spillback Cap Reductn 0 0 0 126 0

Storage Cap Reductn 0 0 0 0 0

Reduced vic Ratio 0.48 0.23 0.30 0.46 0.46

Intersection Summary

Area Type: Other

Cycle Length: 75

Actuated Cycle Length: 75

Offset: 0 (0%), Referenced to phase 2:EBTL and 6:WBT, Start of Green, Master Intersection
Natural Cycle: 60

Control Type: Actuated-Coordinated

Splits and Phases: _27: President Avenue & Davol Street NB

=~ o2

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Fall River\Field Check 2-12-09\EX_AM.syn Page 3 \\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Fall River\Field Check 2-12-09\EX_AM.syn Page 4




Lanes, Volumes, Timings

35: President Avenue & North Main Street 2008 Existing Condition - AM Peak Hour

o L, 3 o v Ly A o L ¥ ¥
Lane Group EBL EBT EBR WBL __WBT _ WBR NEL NET NER SWL __SWT _ SWR 22
Lane Configurations % T % 4 & &
Volume (vph) 130 460 65 50 320 65 95 180 70 100 155 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 16 12 12 16 12 12 16 12 12 16 12
Storage Length (ft) 0 0 125 0 0 0 0 0
Storage Lanes 1 0 1 0 0 0 0 0
Taper Length (ft) 25 25 25 25 25 25 25 25
Right Turn on Red No Yes Yes Yes
Link Speed (mph) 30 30 30 30
Link Distance (ft) 959 1952 265 1409
Travel Time (s) 218 44.4 6.0 320
Peak Hour Factor 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 087 0.75 0.75 0.75
Heavy Vehicles (%) 2% 2% 3% 0% 2% 0% 9% 6% 9% 6% 3% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 2 0 0 0
Parking (#/hr) 5
Shared Lane Traffic (%)
Lane Group Flow (vph) 149 604 0 57 443 0 0 396 0 0 440 0
Tum Type Perm Perm Perm Perm
Protected Phases 1 1 3 3 2
Permitted Phases 1 1 3 3
Detector Phase 1 1 1 1 3 3 3 3
Switch Phase
Minimum Initial (s) 8.0 8.0 8.0 8.0 8.0 8.0 8.0 8.0 100
Minimum Split (s) 120 120 120 120 120 120 120 120 220
Total Split (s) 39.0 39.0 0.0 39.0 39.0 00 29.0 29.0 0.0 29.0 29.0 0.0 220
Total Split (%) 433% 433% 0.0% 433% 433% 00% 322% 322% 0.0% 322% 322%  0.0% 24%
Maximum Green (s) 35.0 35.0 35.0 35.0 25.0 25.0 25.0 25.0 19.0
Yellow Time (s) 30 30 30 30 30 30 30 30 30
All-Red Time (s) 1.0 1.0 10 10 10 10 10 10 0.0
Lost Time Adjust (s) 0.0 00 0.0 00 00 00 00 00 0.0 00 00 00
Total Lost Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 40 40 4.0 4.0
Lead/Lag Lead Lead Lead Lead Lag
Lead-Lag Optimize? Yes  Yes Yes  Yes Yes
Vehicle Extension (s) 5.0 5.0 5.0 5.0 6.0 6.0 6.0 6.0 3.0
Recall Mode Min Min Min Min None  None None  None None
Walk Time (s) 100
Flash Dont Walk (s) 9.0
Pedestrian Calls (#/hr) 15
vic Ratio 0.51 0.66 0.34 0.48 0.69 077
Control Delay 22.8 199 212 159 284 322
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 22.8 199 212 159 284 322
Queue Length 50th (ft) 36 160 13 102 127 147
Queue Length 95th (ff) 129 399 58 265 #373 #335.
Internal Link Dist (ft) 879 1872 185 1329
Turn Bay Length (ft) 125
Base Capacity (vph) 355 1114 206 1119 577 574
Starvation Cap Reductn 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0
Reduced vic Ratio 042 054 028 040 0.69 0.77
Intersection Summary
Area Type: Other
Cycle Length: 90
Actuated Cycle Length: 67.1
Natural Cycle: 90
Control Type: Actuated-Uncoordinated
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.
Splits and Phases: _ 35: President Avenue & North Main Street
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HCM Signalized Intersection Capacity Analysis
35: President Avenue & North Main Street

2008 Existing Condition - AM Peak Hour

o L, 3 o v Ly A o L ¥ ¥
Movement EBL EBT EBR WBL __WBT _ WBR NEL NET NER SWL _SWT _ SWR
Lane Configurations % T % 4 & &
Volume (vph) 130 460 65 50 320 65 95 180 70 100 155 75
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 12 16 12 12 16 12 12 16 12 12 16 12
Total Lost time (s) 40 40 40 40 4.0 40
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00
Frt 1.00 0.98 1.00 0.97 0.97 097
Fit Protected 095 1.00 0.95 1.00 0.99 0.99
Satd. Flow (prot) 1770 2069 1805 2064 1923 1966
Fit Permitted 035 1.00 0.20 1.00 0.76 0.74
Satd. Flow (perm] 659 2069 382 2064 1478 1467
Peak-hour factor, PHF 087 0.87 0.87 0.87 0.87 0.87 0.87 0.87 0.87 075 075 075
Adj. Flow (vph) 149 529 75 57 368 75 109 207 80 133 207 100
RTOR Reduction (vph) 0 0 0 0 7 0 0 9 0 0 10 0
Lane Group Flow (vph) 149 604 0 57 436 0 0 387 0 0 430 0
Heavy Vehicles (%) 2% 2% 3% 0% 2% 0% 9% 6% 9% 6% 3% 6%
Bus Blockages (#/hr) 0 0 0 0 0 0 0 0 2 0 0 0
Parking (#/hr) 5
Turn Type Perm Perm Perm Perm
Protected Phases 1 1 3 3
Permitted Phases 1 1 3 3
Actuated Green, G (s) 297 297 29.7 29.7 258 258
Effective Green, g (s) 29.7 29.7 29.7 29.7 2538 25.8
Actuated g/C Ratio 043 043 043 0.43 037 037
Clearance Time (s) 4.0 4.0 4.0 4.0 4.0 4.0
Vehicle Extension (s 5.0 5.0 5.0 5.0 6.0 6.0
Lane Grp Cap (vph) 282 887 164 885 550 546
Vis Ratio Prot c0.29 0.21
Vis Ratio Perm 0.23 0.15 0.26 c0.29
vic Ratio 053 0.68 0.35 0.49 0.70 079
Uniform Delay, d1 14.6 16.0 133 143 185 193
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 34 28 27 0.9 6.0 9.1
Delay (s) 180 188 16.0 152 245 284
Level of Service B B B B C C
Approach Delay (s) 18.6 153 245 284
Approach LOS B B C [
Intersection Summary
HCM Average Control Delay 21.0 HCM Level of Service C
HCM Volume to Capacity ratio 0.73
Actuated Cycle Length (s) 69.3 Sum of lost time (s) 138
Intersection Capacity Utilization 70.0% ICU Level of Service ©
Analysis Period (min) 15

¢ Critical Lane Group
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HCM Unsignalized Intersection Capacity Analysis
4: Ferry Street & Ponta Delgada

2008 Existing Condition - PM Peak Hour

R N
Movement EBL EBR NBL NBR SWL __ SWR
Lane Configurations W W
Volume (veh/h) 145 30 15 15 25 255
Sign Control Stop Free Free
Grade 1% 1% 1%
Peak Hour Factor 0.89 0.89 0.91 0.91 0.74 0.74
Hourly flow rate (vph) 163 34 16 16 34 345
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 256 206 378
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 256 206 378
1C, single (s) 6.4 6.2 41
1C, 2 stage (s)
tF(s) 35 33 22
p0 queue free % 78 9% 99
cM capacity (veh/h) 725 839 1191
Direction, Lane # EB1 NB1 SW1
Volume Total 197 33 378
Volume Left 163 16 0
Volume Right 34 0 345
cSH 742 1191 1700
Volume to Capacity 0.26 0.01 0.22
Queue Length 95th (ft) 27 1 0
Control Delay (s) 116 41 0.0
Lane LOS B A
Approach Delay (s) 116 41 0.0
Approach LOS B
Intersection Summary
Average Delay 40
Intersection Capacity Utilization 40.3% ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
7: Anawan Street & Ponta Delgada

2008 Existing Condition - PM Peak Hour
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N Y N Y
Movement EBL EBT EBR WBL _WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & &4 & &

Volume (veh/h) 0 25 5 65 0 5 0 10 155 35 215 10
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.70 0.70 0.70 0.67 0.67 0.67 091 091 091 078 078 078
Hourly flow rate (vph) 0 36 7 97 0 7 0 1n 170 45 276 13
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 475 553 282 493 474 96 288 181

VC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 475 553 282 493 474 96 288 181

C, single (s) 71 66 62 71 65 62 41 41

1C, 2 stage (s)

1F(s) 35 41 33 35 4.0 33 22 22

p0 queue free % 100 91 99 78 100 99 100 97

cM capacity (veh/h) 487 419 762 442 476 966 1285 1388

Direction, Lane # EB1 _WB1 NB1 SB1

Volume Total 43 104 181 333

Volume Left 0 97 0 45

Volume Right 7 7 170 13

cSH 453 460 1285 1388

Volume to Capacity 0.09 0.23 0.00 0.03

Queue Length 95th (ft) 8 22 0 3

Control Delay (s) 138 151 0.0 13

Lane LOS B C A

Approach Delay (s) 138 151 0.0 13

Approach LOS B [

Intersection Summary

Average Delay 39

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
9: Central Street & Davol Street

2008 Existing Condition - PM Peak Hour

N Y N Y
Movement EBL EBT EBR WBL _WBT _WBR NBL NBT NBR SBL SBT SBR
Lane Configurations 4B 4 3
Volume (veh/h) 0 0 0 120 110 255 5 310 0 0 440 115
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.25 0.25 0.25 0.86 0.86 0.86 0.78 0.78 078 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 0 140 128 297 6 397 0 0 489 128
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 1323 963 553 963 1027 397 617 397
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 1323 963 553 963 1027 397 617 397
1C, single (s) 71 65 62 71 65 62 41 41
1C, 2 stage (s)
1F () 35 4.0 33 35 4.0 33 22 22
pO queue free % 100 100 100 40 45 55 99 100
cM capacity (veh/h) 41 256 537 234 231 657 973 12
Direction, Lane # WB1 WB2 NB1 SB1
Volume Total 203 360 404 617
Volume Left 140 0 6 0
Volume Right 0 297 0 128
cSH 233 495 973 1700
Volume to Capacity 0.87 0.73 0.01 0.36
Queue Length 95th (ft) 177 149 0 0
Control Delay (s) 749 294 02 0.0
Lane LOS F D A
Approach Delay (s) 458 02 0.0
Approach LOS E
Intersection Summary
Average Delay 164
Intersection Capacity Utilization 51.6% ICU Level of Service A

Analysis Period (min)

15
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HCM Unsignalized Intersection Capacity Analysis
10: Anawan Street & Davol Street

2008 Existing Condition - PM Peak Hour

N Y N Y
Movement EBL EBT EBR WBL _WBT _ WBR NBL NBT NBR SBL SBT SBR
Lane Configurations & &4 & &
Sign Control Stop Stop Stop Stop
Volume (vph) 110 85 50 95 40 55 5 150 85 170 355 35
Peak Hour Factor 087 0.87 0.87 0.76 0.76 0.76 0.94 0.94 0.94 0.85 0.85 085
Hourly flow rate (vph) 126 98 57 125 53 7 5 160 90 200 418 41
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total (vph) 282 250 255 659
Volume Left (vph) 126 125 5 200
Volume Right (vph) 57 72 920 41
Hadj (s) 001 006 -019 004
Departure Headway (S) 74 74 7.1 6.7
Degree Utilization, x 058 0.51 0.50 122
Capacity (veh/h) 463 450 473 534
Control Delay (s) 199 180 171 1363
Approach Delay (s) 199 180 171 1363
Approach LOS © © © F
Intersection Summary
Delay 721
HCM Level of Service F
Intersection Capacity Utilization 70.0% ICU Level of Service (o}

Analysis Period (min)

15
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HCM Unsignalized Intersection Capacity Analysis

29: Turner Street & Davol Street NB

2008 Existing Condition - PM Peak Hour

SR B
Movement WBL __ WBR NBT NBR SBL SBT
Lane Configurations 4 A
Volume (veh/h) 0 60 785 115 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.56 0.56 0.90 0.90 0.92 0.92
Hourly flow rate (vph) 0 107 872 128 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 936 500 1000
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 936 500 1000
1C, single (s) 6.8 6.9 41
1C, 2 stage (s)
tF(s) 35 33 22
p0 queue free % 100 79 100
cM capacity (veh/h) 267 516 700
Direction, Lane # WB1 NB1 NB2
Volume Total 107 581 419
Volume Left 0 0 0
Volume Right 107 0 128
cSH 516 1700 1700
Volume to Capacity 0.21 0.34 0.25
Queue Length 95th (ft) 19 0 0
Control Delay (s) 138 0.0 0.0
Lane LOS B
Approach Delay (s) 138 0.0
Approach LOS B
Intersection Summary
Average Delay 13
Intersection Capacity Utilization 35.7% ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
30: Pearce Street & North Davol Street

2008 Existing Condition - PM Peak Hour
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SR B )
Movement WBL __ WBR NBT NBR SBL SBT
Lane Configurations 4 4
Volume (veh/h) 0 70 855 0 0 0
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.67 0.67 0.86 0.86 0.92 0.92
Hourly flow rate (vph) 0 104 994 0 0 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 475
pX, platoon unblocked
VC, conflicting volume 994 497 994
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 994 497 994
1C, single (s) 6.8 6.9 41
1C, 2 stage (s)
tF(s) 35 33 22
p0 queue free % 100 80 100
M capacity (veh/h) 245 521 704
Direction, Lane # WB1 NB1 NB2
Volume Total 104 497 497
Volume Left 0 0 0
Volume Right 104 0 0
cSH 521 1700 1700
Volume to Capacity 0.20 0.29 0.29
Queue Length 95th (ft) 19 0 0
Control Delay (s) 136 0.0 0.0
Lane LOS B
Approach Delay (s) 136 0.0
Approach LOS B
Intersection Summary
Average Delay 13
Intersection Capacity Utilization 34.6% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
85: Davol St. SB & U-Turn to SB U-turn to SB Davol St

2008 Existing Condition - PM Peak Hour

tr«wd ¢t
Movement NBT NBR SBL SBT SWL __ SWR
Lane Configurations +4 %
Volume (veh/h) 0 0 0 735 20 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.92 0.50 0.50
Hourly flow rate (vph) 0 0 0 799 40 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 0 399 0
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 0 399 0
1C, single (s) 41 7.0 6.9
1C, 2 stage (s)
tF(s) 22 36 33
p0 queue free % 100 93 100
cM capacity (veh/h) 1636 558 1091
Direction, Lane # SB1 SB2 SwW1
Volume Total 399 399 40
Volume Left 0 0 40
Volume Right 0 0 0
cSH 1700 1700 558
Volume to Capacity 0.23 0.23 0.07
Queue Length 95th (ft) 0 0 6
Control Delay (s) 0.0 0.0 12.0
Lane LOS B
Approach Delay (s) 0.0 12.0
Approach LOS B
Intersection Summary
Average Delay 06
Intersection Capacity Utilization 50.4% ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
88: Davol St. NB & U-turn to NB Davol St

2008 Existing Condition - PM Peak Hour
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n t s
Movement NBL NBT SBT SBR NEL NER
Lane Configurations 4 %
Volume (veh/h) 0 825 0 0 75 0
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.89 0.89 0.92 0.92 0.89 0.89
Hourly flow rate (vph) 0 927 0 0 84 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 0 463 0
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 0 463 0
1C, single (s) 41 6.9 6.9
1C, 2 stage (s)
tF(s) 22 35 33
p0 queue free % 100 84 100
M capacity (veh/h) 1636 525 1091
Direction, Lane # NB1 NB2 NE1
Volume Total 463 463 84
Volume Left 0 0 84
Volume Right 0 0 0
cSH 1700 1700 525
Volume to Capacity 0.27 0.27 0.16
Queue Length 95th (ft) 0 0 14
Control Delay (s) 0.0 0.0 132
Lane LOS B
Approach Delay (s) 0.0 132
Approach LOS B
Intersection Summary
Average Delay 11
Intersection Capacity Utilization 54.5% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Narrows St & South Main St

2008 Existing Conditions - AM Peak Hour

S T T
Movement EBL EBR NBL NBT SBT SBR
Lane Configurations 4 B
Volume (veh/h) 120 10 10 165 185 85
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.82 0.82 0.75 0.75 0.79 0.79
Hourly flow rate (vph) 146 12 13 220 234 108
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 535 288 342
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 535 288 342
1C, single (s) 65 6.4 42
1C, 2 stage (s)
tF(s) 36 35 23
p0 queue free % 70 98 99
cM capacity (veh/h) 485 710 1174
Direction, Lane # EB1 NB1 SB1
Volume Total 159 233 342
Volume Left 146 13 0
Volume Right 12 0 108
cSH 498 1174 1700
Volume to Capacity 0.32 0.01 0.20
Queue Length 95th (ft) 34 1 0
Control Delay (s) 15.6 06 0.0
Lane LOS C A
Approach Delay (s) 15.6 06 0.0
Approach LOS C
Intersection Summary
Average Delay 35
Intersection Capacity Utilization 30.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

5: Copicut Road & South Main St

2008 Existing Conditions - AM Peak Hour

T x o ¥
Movement WBL __ WBR NET NER SWL SWT
Lane Configurations W b 4
Volume (veh/h) 5 5 170 0 5 200
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.56 0.56 0.72 0.72 0.81 0.81
Hourly flow rate (vph) 9 9 236 0 6 247
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 495 236 236
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 495 236 236
1C, single (s) 6.4 6.3 41
1C, 2 stage (s)
tF(s) 35 34 22
p0 queue free % 98 99 100
M capacity (veh/h) 535 74 1343
Direction, Lane # WB1 NE1 SwW1
Volume Total 18 236 253
Volume Left 9 0 6
Volume Right 9 0 0
cSH 633 1700 1343
Volume to Capacity 0.03 0.14 0.00
Queue Length 95th (ft) 2 0 0
Control Delay (s) 109 0.0 02
Lane LOS B A
Approach Delay (s) 109 0.0 02
Approach LOS B
Intersection Summary
Average Delay 05
Intersection Capacity Utilization 24.5% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
7: South Main St & Route 24 SB Off-Ramp

2008 Existing Conditions - AM Peak Hour

A LA N Y
Movement EBL EBT _WBT _ WBR SBL SBR
Lane Configurations W
Volume (veh/h) 70 245 225 350 25 55
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.87 0.87 0.91 091
Hourly flow rate (vph) 82 288 259 402 21 60
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 259 913 460
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 259 913 460
1C, single (s) 42 6.6 6.4
1C, 2 stage (s)
tF(s) 23 36 35
p0 queue free % 93 90 89
cM capacity (veh/h) 1266 269 558
Direction, Lane # EB1 WB1 SB1
Volume Total 371 661 88
Volume Left 82 0 27
Volume Right 0 402 60
cSH 1266 1700 418
Volume to Capacity 0.07 0.39 021
Queue Length 95th (ft) 5 0 20
Control Delay (s) 23 0.0 15.9
Lane LOS A C
Approach Delay (s) 23 0.0 159
Approach LOS C
Intersection Summary
Average Delay 20
Intersection Capacity Utilization 64.8% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

17: South Main St & Route 24 NB Off-Ramp

2008 Existing Conditions - AM Peak Hour

- N ¢ TN 7
Movement EBT EBR WBL __ WBT NBL NBR
Lane Configurations b 4 W
Volume (veh/h) 160 75 85 500 75 280
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.82 0.82 0.88 0.88 0.80 0.80
Hourly flow rate (vph) 195 91 97 568 94 350
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 195 1002 241
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 195 1002 241
1C, single (s) 42 65 65
1C, 2 stage (s)
tF(s) 23 36 35
p0 queue free % 923 62 53
M capacity (veh/h) 1331 244 742
Direction, Lane # EB1 WB1 NB1
Volume Total 287 665 444
Volume Left 0 97 94
Volume Right 91 0 350
cSH 1700 1331 519
Volume to Capacity 017 0.07 0.86
Queue Length 95th (ft) 0 6 226
Control Delay (s) 0.0 19 405
Lane LOS A E
Approach Delay (s) 0.0 19 405
Approach LOS E
Intersection Summary
Average Delay 138
Intersection Capacity Utilization 75.4% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
21: Ridge Hill Rd & South Main St

2008 Existing Conditions - AM Peak Hour

T Y T S R e S A S
Movement SEL SET SER NWL  NWT _ NWR NEL NET NER SWL _SWT _SWR
Lane Configurations & &4 & &
Volume (veh/h) 15 5 130 15 0 5 30 390 20 15 440 5
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.76 0.76 0.76 0.59 0.59 0.59 0.84 0.84 0.84 095 0.95 0.95
Hourly flow rate (vph) 20 7 17 25 0 8 36 464 24 16 463 5
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 1053 1057 466 1219 1048 476 468 488
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 1053 1057 466 1219 1048 476 468 488
1C, single (s) 71 70 62 713 65 64 42 42
1C, 2 stage (s)
1F () 35 44 33 37 4.0 35 23 23
p0 queue free % 90 9% 71 73 100 98 97 98
cM capacity (veh/h) 195 i 595 96 219 544 1038 1045
Direction, Lane # SE1 NW1 NE1 SW1
Volume Total 197 34 524 484
Volume Left 20 25 36 16
Volume Right 171 8 24 5
cSH 463 121 1038 1045
Volume to Capacity 0.43 0.28 0.03 0.02
Queue Length 95th (ft) 52 27 3 1
Control Delay (s) 184 46.1 1.0 04
Lane LOS [ E A A
Approach Delay (s) 184 46.1 10 04
Approach LOS C E
Intersection Summary
Average Delay 48
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
30: South Main St & High Street

2008 Existing Conditions - AM Peak Hour

NN
Movement NBL NBT NBR SBL SBT SBR SEL SET SER _ NWL NWT NWR
Lane Configurations & &4 & &

Volume (veh/h) 5 385 0 5 470 5 0 0 0 5 0 10
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.93 0.93 0.93 0.97 0.97 0.97 0.25 0.25 025 0.64 064 064
Hourly flow rate (vph) 5 414 0 5 485 5 0 0 0 8 0 16
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 490 414 938 922 487 922 925 414
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 490 414 938 922 487 922 925 414
C, single (s) 41 51 71 6.5 6.2 73 65 64
1C, 2 stage (s)

1F(s) 22 31 35 40 33 37 40 35
PO queue free % 100 99 100 100 100 97 100 97
cM capacity (veh/h) 1084 768 238 269 585 234 268 607
Direction, Lane # NB1 SB1 SE1 NW1

Volume Total 419 495 0 23

Volume Left 5 5 0 8

Volume Right 0 5 0 16

cSH 1084 768 1700 396

Volume to Capacity 0.00 0.01 0.00 0.06

Queue Length 95th (ft) 0 1 0 5

Control Delay (s) 02 02 0.0 147

Lane LOS A A A B

Approach Delay (s) 02 02 0.0 147

Approach LOS A B

Intersection Summary

Average Delay 05

Intersection Capacity Utilization 37.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
2: Narrows St & South Main St

2008 Existing Conditions - PM Peak Hour

Movement

Lane Configurations
Volume (veh/h)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume:
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol
1C, single (s)

1C, 2 stage (s)

tF(s)

p0 queue free %

cM capacity (veh/h)

Direction, Lane #
Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

Intersection Summary

R

EBL EBR NBL

110 15 25
Stop

0%
0.82 0.82 0.89
134 18 28

659 305 358
659 305 358
65 6.3 4.1
36 34 22

412 712 1212
EB1 NB1 SB1

t 4 v

NBT SBT SBR

4 B
265 240 100

0.89 0.95 0.95
298 253 105

None  None

152 326 358

18 0 105
434 1212 1700
0.35 0.02 021

39 2 0
w7 09 0.0
[ A

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

48.4%
15

ICU Level of Service
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HCM Unsignalized Intersection Capacity Analysis
5: Copicut Road & South Main St

2008 Existing Conditions - PM Peak Hour

SR B )
Movement WBL __ WBR NBT NBR SBL SBT
Lane Configurations b 4
Volume (veh/h) 5 10 270 5 5 250
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.46 0.46 0.93 0.93 0.73 0.73
Hourly flow rate (vph) 1n 22 290 5 7 342
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 649 293 296
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 649 293 296
1C, single (s) 6.4 6.3 41
1C, 2 stage (s)
tF(s) 35 34 22
p0 queue free % 98 97 99
M capacity (veh/h) 435 721 12717
Direction, Lane # WB1 NB1 SB1
Volume Total 33 296 349
Volume Left 11 0 7
Volume Right 22 5 0
cSH 591 1700 1277
Volume to Capacity 0.06 017 0.01
Queue Length 95th (ft) 4 0 0
Control Delay (s) 114 0.0 02
Lane LOS B A
Approach Delay (s) 114 0.0 02
Approach LOS B
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 21.2% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
7: South Main St & Route 24 SB Off-Ramp

2008 Existing Conditions - PM Peak Hour

A LA N Y
Movement EBL EBT _WBT _ WBR SBL SBR
Lane Configurations q s W
Volume (veh/h) 95 265 295 250 110 35
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.88 0.88 0.94 0.94 0.79 0.79
Hourly flow rate (vph) 108 301 314 266 139 44
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None  None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 314 964 447
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VCu, unblocked vol 314 964 447
1C, single (s) 42 65 6.3
1C, 2 stage (s)
tF(s) 23 36 34
p0 queue free % 91 45 92
cM capacity (veh/h) 1213 254 589
Direction, Lane # EB1 WB1 SB1
Volume Total 409 580 184
Volume Left 108 0 139
Volume Right 0 266 44
cSH 1213 1700 294
Volume to Capacity 0.09 0.34 0.62
Queue Length 95th (ft) 7 0 97
Control Delay (s) 28 0.0 35.6
Lane LOS A E
Approach Delay (s) 28 0.0 35.6
Approach LOS E
Intersection Summary
Average Delay 6.6
Intersection Capacity Utilization 68.2% ICU Level of Service
Analysis Period (min) 15

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Freetown\EX_PM_FREETOWN.syn

Page 3

HCM Unsignalized Intersection Capacity Analysis

17: South Main St & Route 24 NB Off-Ramp

2008 Existing Conditions - PM Peak Hour

- N ¢ TN 7
Movement EBT EBR WBL __ WBT NBL NBR
Lane Configurations b 4 W
Volume (veh/h) 280 95 50 470 85 340
Sign Control Free Free Stop
Grade 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.94 0.94 0.95 0.95
Hourly flow rate (vph) 329 112 53 500 89 358
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 329 992 385
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 329 992 385
1C, single (s) 41 6.6 6.2
1C, 2 stage (s)
tF(s) 22 36 33
p0 queue free % 9% 64 46
M capacity (veh/h) 1219 246 662
Direction, Lane # EB1 WB1 NB1
Volume Total 441 553 447
Volume Left 0 53 89
Volume Right 112 0 358
cSH 1700 1219 495
Volume to Capacity 0.26 0.04 0.90
Queue Length 95th (ft) 0 3 258
Control Delay (s) 0.0 12 493
Lane LOS A E
Approach Delay (s) 0.0 12 493
Approach LOS E
Intersection Summary
Average Delay 158
Intersection Capacity Utilization 83.7% ICU Level of Service
Analysis Period (min) 15

\\Mabos\projects\10111.00\tech\Traffic_Analysis_T26\Traffic\Synchro\Freetown\EX_PM_FREETOWN.syn

Page 4




HCM Unsignalized Intersection Capacity Analysis
21: Ridge Hill Rd & South Main St

2008 Existing Conditions - PM Peak Hour

T Y T S R e S A S
Movement SEL SET SER NWL  NWT _ NWR NEL NET NER SWL _SWT _SWR
Lane Configurations & &4 & &
Volume (veh/h) 10 0 80 35 0 15 35 530 30 5 405 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.92 0.92 0.92 0.86 0.86 0.86 0.92 0.92 0.92 087 087 0.87
Hourly flow rate (vph) 1n 0 87 41 0 1w 38 576 33 6 466 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VvC, conflicting volume: 1163 1162 466 1232 1145 592 466 609
VC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 1163 1162 466 1232 1145 592 466 609
1C, single (s) 72 65 62 72 65 62 41 41
1C, 2 stage (s)
1F () 36 4.0 33 36 4.0 33 22 22
p0 queue free % 93 100 85 66 100 97 97 99
cM capacity (veh/h) 153 189 599 120 193 510 1106 980
Direction, Lane # SE1 NW1 NE1 SW1
Volume Total 98 58 647 471
Volume Left 1 41 38 6
Volume Right 87 17 3 0
cSH 452 156 1106 980
Volume to Capacity 0.22 0.37 0.03 0.01
Queue Length 95th (ft) 20 39 3 0
Control Delay (s) 151 411 09 02
Lane LOS [ E A A
Approach Delay (s) 151 411 09 02
Approach LOS C E
Intersection Summary
Average Delay 36
Intersection Capacity Utilization 67.4% ICU Level of Service C

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

30: South Main St & High St.

2008 Existing Conditions - PM Peak Hour

NN
Movement NBL NBT NBR SBL SBT SBR SEL SET SER _ NWL NWT NWR
Lane Configurations & &4 & &

Volume (veh/h) 0 535 10 15 410 5 0 0 0 0 0 10
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.91 0.91 0.91 0.93 0.93 0.93 0.25 0.25 025 0.83 083 083
Hourly flow rate (vph) 0 588 11 16 441 5 0 0 0 0 0 12
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 446 599 1081 1075 444 1069 1072 593
VC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 446 599 1081 1075 444 1069 1072 593
C, single (s) 41 42 71 65 6.2 74 65 62
1C, 2 stage (s)

1F(s) 22 23 35 40 33 35 40 33
PO queue free % 100 98 100 100 100 100 100 98
cM capacity (veh/h) 125 954 190 218 618 198 219 509
Direction, Lane # NB1 SB1 SE1 NW1

Volume Total 599 462 0 12

Volume Left 0 16 0 0

Volume Right 11 5 0 12

cSH 1125 954 1700 509

Volume to Capacity 0.00 0.02 0.00 0.02

Queue Length 95th (ft) 0 1 0 2

Control Delay (s) 0.0 05 0.0 122

Lane LOS A A B

Approach Delay (s) 0.0 05 0.0 122

Approach LOS A B

Intersection Summary

Average Delay 04

Intersection Capacity Utilization 44.0% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

2: Jones St & Mt Pleasant St

2008 Existing Condition - AM Peak Hour

HCM Unsignalized Intersection Capacity Analysis
9: Tarkiln Hill Rd & Kings Highway

2008 Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & 3 4 & B

Volume (veh/h) 0 5 0 170 10 530 0 70 220 175 185 5
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.88 0.88 0.88 0.82 0.82 0.82 0.94 0.94 0.94 0.83 0.83 0.83
Hourly flow rate (vph) 0 6 0 207 12 646 0 74 234 211 223 6
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 1492 956 226 839 842 191 229 309

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 1492 956 226 839 842 191 229 309

tC, single (s) 71 6.7 6.2 72 6.8 6.2 4.1 41

tC, 2 stage ()

tF (s) 35 42 33 36 42 33 22 22

p0 queue free % 100 97 100 13 95 23 100 83

M capacity (veh/h) 20 200 818 238 229 843 1351 1235

Direction, Lane # EB1 WB1 WB2 NB1 SB1 SB2

Volume Total 6 220 646 309 211 229

Volume Left 0 207 0 0 211 0

Volume Right 0 0 646 234 0 6

cSH 200 237 843 1351 1235 1700

Volume to Capacity 0.03 0.92 0.77 0.00 017 0.13

Queue Length 95th (ft) 2 200 189 0 15 0

Control Delay (s) 236 84.4 218 0.0 85 0.0

Lane LOS C F [ A

Approach Delay (s) 236 317 0.0 4.1

Approach LOS C E

Intersection Summary

Average Delay 213

Intersection Capacity Utilization 63.4% ICU Level of Service B

Analysis Period (min) 15
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Movement

Lane Configurations
Volume (vehth)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

pO0 queue free %

cM capacity (veh/h)

Direction, Lane #
Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

Intersection Summary

SR
EBL EBR  NBL

10 20 10

082 08 083

0.82
1475 800 833

1469 800 833
6.4 6.2 41

35 33 22
89 94 99
13 380 808

EB1 NB1 SB1

t s

NBT _ SBT _ SBR

083 090 090
651 767 67

None  None

393 611

37 663 833
24 0 67
213 808 1700
017 001 049
254 0.4 0.0

254 0.4 0.0

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

0.8
50.0%
15

ICU Level of Service
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HCM Unsignalized Intersection Capacity Analysis

16: Park Ave. & Church St

2008 Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & B g

Volume (veh/h) 0 65 130 20 0 45 0 400 20 10 185 0
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 078 0.78 078 0.84 0.84 0.84 0.85 0.85 0.85 0.76 0.76 0.76
Hourly flow rate (vph) 0 83 167 24 0 54 0 471 24 13 243 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 176

pX, platoon unblocked 0.93 0.93 0.93 0.93 0.93 0.93

VC, conflicting volume 806 764 243 960 752 482 243 494

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 751 706 144 918 693 482 144 494

tC, single (s) 71 65 6.3 71 6.5 6.2 4.1 41

tC, 2 stage ()

tF (s) 35 4.0 34 35 4.0 33 22 22

p0 queue free % 100 75 80 84 100 91 100 99

cM capacity (veh/h) 275 330 818 150 338 588 1345 1080

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 250 n 494 257

Volume Left 0 24 0 13

Volume Right 167 54 24 0

cSH 548 310 1700 1080

Volume to Capacity 0.46 0.25 0.29 0.01

Queue Length 95th (ft) 59 24 0 1

Control Delay (s) 17.0 205 0.0 05

Lane LOS C C A

Approach Delay (s) 17.0 205 0.0 05

Approach LOS C C

Intersection Summary

Average Delay 5.5

Intersection Capacity Utilization 47.5% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

17: Irvington Street & Church Street

2008 Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & g B

Volume (veh/h) 5 0 5 25 0 20 5 260 0 0 325 10
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.75 0.75 0.75 0.79 0.79 0.79 0.85 0.85 0.85 0.77 077 077
Hourly flow rate (vph) 7 0 7 32 0 25 6 306 0 0 422 13
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 72 746 429 753 753 306 435 306

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 772 746 429 753 753 306 435 306

tC, single (s) 71 65 62 72 6.5 6.2 4.1 41

tC, 2 stage (s)

tF (s) 35 4.0 33 36 40 33 22 22

pO0 queue free % 98 100 99 90 100 97 99 100

cM capacity (veh/h) 307 342 631 314 339 739 1135 1266

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 13 57 312 435

Volume Left 7 32 6 0

Volume Right 7 25 0 13

CSH 413 422 1135 1700

Volume to Capacity 0.03 0.14 0.01 0.26

Queue Length 95th (ft) 2 12 0 0

Control Delay (s) 14.0 149 0.2 0.0

Lane LOS B B A

Approach Delay (s) 14.0 149 0.2 0.0

Approach LOS B B

Intersection Summary

Average Delay 13

Intersection Capacity Utilization 27.8% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
32: Coggeshall Street & North Front St

2008 Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & &

Volume (veh/h) 50 375 45 85 305 50 25 60 45 0 0 0
Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 0.89 0.89 0.89 0.84 0.84 0.84 0.86 0.86 0.86 0.92 0.92 0.92
Hourly flow rate (vph) 56 421 51 101 363 60 29 70 52 0 0 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 546 443

pX, platoon unblocked 0.98 0.92 0.93 0.93 0.92 0.93 0.93 0.98
VC, conflicting volume 423 472 1154 1184 447 1241 1180 393
VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 397 382 1073 1105 355 1167 1100 367
tC, single (s) 41 41 72 65 6.3 71 65 62
tC, 2 stage ()

tF () 22 22 36 40 34 35 4.0 33
p0 queue free % 95 91 82 59 92 100 100 100
cM capacity (veh/h) 1124 1082 160 168 620 90 172 667
Direction, Lane # EB1 WB1 NB1

Volume Total 528 524 151

Volume Left 56 101 29

Volume Right 51 60 52

cSH 1124 1082 222

Volume to Capacity 0.05 0.09 0.68

Queue Length 95th (ft) 4 8 108

Control Delay (s) 14 25 50.0

Lane LOS A A E

Approach Delay (s) 14 25 50.0

Approach LOS E

Intersection Summary

Average Delay 8.0

Intersection Capacity Utilization 53.4% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

54: driveway & Purchase St

2008 Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & g B

Volume (veh/h) 0 0 10 235 5 35 0 215 0 0 250 0
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92 0.92
Hourly flow rate (vph) 0 0 1n 255 5 38 0 234 0 0 212 0
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft) 830

pX, platoon unblocked

VC, conflicting volume 546 505 212 516 505 234 272 234

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 546 505 212 516 505 234 212 234

tC, single (s) 71 65 62 71 6.5 6.2 4.1 41

tC, 2 stage (s)

tF (s) 35 40 33 35 40 33 22 22

p0 queue free % 100 100 99 45 99 95 100 100

cM capacity (veh/h) 423 469 767 463 469 805 1292 1334

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 1 299 234 272

Volume Left 0 255 0 0

Volume Right 1n 38 0 0

cSH 767 489 1292 1700

Volume to Capacity 0.01 0.61 0.00 0.16

Queue Length 95th (ft) 1101 0 0

Control Delay (s) 9.8 232 0.0 0.0

Lane LOS A C

Approach Delay (s) 9.8 232 0.0 0.0

Approach LOS A C

Intersection Summary

Average Delay 8.6

Intersection Capacity Utilization 41.9% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
58: Coggeshall St & Purchase Street

2008 Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4

Sign Control Stop Stop Stop Stop

Volume (vph) 15 150 35 35 100 90 10 185 60 90 165 15
Peak Hour Factor 0.80 0.80 0.80 0.83 0.83 0.83 0.89 0.89 0.89 0.88 0.88 0.88
Hourly flow rate (vph) 19 188 44 42 120 108 11 208 67 102 188 17
Direction, Lane # EB1 WB1 NB1 SB1

Volume Total (vph) 250 271 287 307

Volume Left (vph) 19 42 11 102

Volume Right (vph) 44 108 67 17

Hadj (s) 004 009 005 019

Departure Headway (s) 6.4 6.3 6.3 6.4

Degree Utilization, x 045 0.48 050 055

Capacity (veh/h) 496 506 523 508

Control Delay (s) 145 15.0 154 17.0

Approach Delay (s) 145 15.0 154 17.0

Approach LOS B B c (o}

Intersection Summary

Delay 155

HCM Level of Service C

Intersection Capacity Utilization 60.0% ICU Level of Service B

Analysis Period (min)
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HCM Unsignalized Intersection Capacity Analysis

72: Weld St & Purchase St

2008 Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & b & &4

Volume (veh/h) 5 0 5 115 55 25 55 210 0 0 225 25
Sign Control Stop Stop Free Free

Grade 0% 0% 0% 0%

Peak Hour Factor 0.86 0.86 0.86 0.89 0.89 0.89 0.89 0.89 0.89 0.83 0.83 0.83
Hourly flow rate (vph) 6 0 6 129 62 28 62 236 0 0 2711 30
Pedestrians

Lane Width (ft)

Walking Speed (ft/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (ft)

pX, platoon unblocked

VC, conflicting volume 705 646 286 652 661 236 301 236

VvC1, stage 1 conf vol

VC2, stage 2 conf vol

VvCu, unblocked vol 705 646 286 652 661 236 301 236

tC, single (s) 71 65 62 71 6.5 6.3 4.2 41

tC, 2 stage (s)

tF (s) 35 40 33 35 40 34 23 22

pO0 queue free % 98 100 99 64 83 96 95 100

cM capacity (veh/h) 286 3713 746 361 363 786 1216 1343

Direction, Lane # EB1 WB1 WB2 NB1 SB1

Volume Total 12 160 59 298 301

Volume Left 6 129 0 62 0

Volume Right 6 0 28 0 30

CSH 413 361 488 1216 1343

Volume to Capacity 0.03 0.44 0.12 0.05 0.00

Queue Length 95th (ft) 2 55 10 4 0

Control Delay (s) 14.0 226 134 21 0.0

Lane LOS B C B A

Approach Delay (s) 14.0 20.1 21 0.0

Approach LOS B C

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

74: Logan St & Purchase St

2008 Existing Condition - AM Peak Hour

N R Y Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4
Volume (veh/h) 0 0 0 35 0 40 0 225 115 90 255 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.25 0.25 0.25 0.84 0.84 0.84 0.90 0.90 0.90 0.90 0.90 0.90
Hourly flow rate (vph) 0 0 0 42 0 48 0 250 128 100 283 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 845 861 283 797 797 314 283 378
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 845 861 283 797 797 314 283 378
tC, single (s) 71 65 6.2 72 6.5 6.3 4.1 42
tC, 2 stage ()
tF (s) 35 4.0 33 36 4.0 34 22 23
p0 queue free % 100 100 100 85 100 93 100 91
cM capacity (veh/h) 248 270 760 280 294 715 1291 1154
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 0 89 378 383
Volume Left 0 42 0 100
Volume Right 0 48 128 0
cSH 1700 414 1291 1154
Volume to Capacity 0.00 0.22 0.00 0.09
Queue Length 95th (ft) 0 20 0 7
Control Delay (s) 0.0 16.1 0.0 28
Lane LOS A C A
Approach Delay (s) 0.0 16.1 0.0 28
Approach LOS A C
Intersection Summary
Average Delay 3.0
Intersection Capacity Utilization 51.6% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis

75: Logan St & North Front Street

2008 Existing Condition - AM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4
Volume (veh/h) 135 15 15 5 5 15 5 130 5 55 190 65
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.85 0.85 0.85 0.69 0.69 0.69 0.78 078 078 0.93 0.93 0.93
Hourly flow rate (vph) 159 18 18 7 7 22 6 167 6 59 204 70
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft) 720
pX, platoon unblocked
VC, conflicting volume 566 543 239 567 575 170 274 173
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
vCu, unblocked vol 566 543 239 567 575 170 274 173
tC, single (s) 72 65 6.4 71 6.5 64 43 41
tC, 2 stage (s)
tF (s) 36 40 35 35 40 35 24 22
pO0 queue free % 59 96 98 98 98 97 99 96
cM capacity (veh/h) 391 428 762 399 411 827 1207 1404
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 194 36 179 333
Volume Left 159 7 6 59
Volume Right 18 22 6 70
cSH 412 584 1207 1404
Volume to Capacity 0.47 0.06 0.01 0.04
Queue Length 95th (ft) 61 5 0 3
Control Delay (s) 213 116 03 17
Lane LOS C B A A
Approach Delay (s) 213 116 03 17
Approach LOS C B
Intersection Summary
Average Delay 70
Intersection Capacity Utilization 50.3% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
77: Rt. 140 Ramps & Mt. Pleasant Street

2008 Existing Condition - AM Peak Hour

HCM Unsignalized Intersection Capacity Analysis

126: Logan St & Acushnet Avenue

2008 Existing Condition - AM Peak Hour

YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations B g
Volume (veh/h) 155 45 215 385 55 210
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.69 0.69 0.85 0.85 0.75 0.75
Hourly flow rate (vph) 225 65 253 453 73 280
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 906 479 253
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 906 479 253
tC, single (s) 65 6.2 41
tC, 2 stage ()
tF (s) 36 33 22
p0 queue free % 18 89 94
cM capacity (veh/h) 276 582 1312
Direction, Lane # WB1 NB1 SB1
Volume Total 290 706 353
Volume Left 225 0 3
Volume Right 65 453 0
cSH 313 1700 1312
Volume to Capacity 0.93 0.42 0.06
Queue Length 95th (ft) 227 0 4
Control Delay (s) 714 0.0 21
Lane LOS F A
Approach Delay (s) 714 0.0 21
Approach LOS F
Intersection Summary
Average Delay 159
Intersection Capacity Utilization 70.4% ICU Level of Service (o}
Analysis Period (min) 15
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N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4
Volume (veh/h) 15 140 50 20 55 0 20 5 35 0 5 0
Sign Control Stop Stop Free Free
Grade 0% 0% 0% 0%
Peak Hour Factor 0.80 0.80 0.80 0.90 0.90 0.90 0.88 0.88 0.88 0.67 0.67 067
Hourly flow rate (vph) 19 175 62 22 61 0 23 6 40 0 7 0
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 109 98 7 228 78 26 7 45
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 109 98 7 228 78 26 7 45
tC, single (s) 72 65 63 72 6.6 6.2 43 41
tC, 2 stage (s)
tF(s) 36 40 34 36 41 33 23 22
pO0 queue free % 98 7 94 96 92 100 99 100
cM capacity (veh/h) 788 776 1063 545 792 1056 1526 1575
Direction, Lane # EB1 WB1 NB1 SB1
Volume Total 256 83 68 7
Volume Left 19 22 23 0
Volume Right 62 0 40 0
cSH 832 707 1526 1575
Volume to Capacity 031 0.12 0.01 0.00
Queue Length 95th (ft) 33 10 1 0
Control Delay (s) 112 108 25 0.0
Lane LOS B B A
Approach Delay (s) 112 108 25 0.0
Approach LOS B B
Intersection Summary
Average Delay 9.5
Intersection Capacity Utilization 28.8% ICU Level of Service A
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
130: Herman Melville Boulevard & McArthur Drive

2008 Existing Condition - AM Peak Hour

YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations B g
Volume (veh/h) 115 35 125 95 60 130
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.94 0.94 0.99 0.99 0.81 0.81
Hourly flow rate (vph) 122 37 126 96 74 160
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 483 174 222
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 483 174 222
tC, single (s) 6.6 6.4 42
tC, 2 stage ()
() 36 35 23
p0 queue free % 75 96 94
cM capacity (veh/h) 490 829 1301
Direction, Lane # WB1 NB1 SB1
Volume Total 160 222 235
Volume Left 122 0 74
Volume Right 37 96 0
cSH 542 1700 1301
Volume to Capacity 0.29 0.13 0.06
Queue Length 95th (ft) 31 0 5
Control Delay (s) 144 0.0 28
Lane LOS B A
Approach Delay (s) 144 0.0 28
Approach LOS B
Intersection Summary
Average Delay 48
Intersection Capacity Utilization 41.0% ICU Level of Service
Analysis Period (min) 15
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HCM Unsignalized Intersection Capacity Analysis
136: Hillman St & McArthur Dr

2008 Existing Condition - AM Peak Hour

Movement

Lane Configurations
Volume (vehth)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

pO0 queue free %

cM capacity (veh/h)

Direction, Lane #
Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity
Queue Length 95th (ft)
Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

Intersection Summary

SR
EBL _EBR  NBL

45 160 115

085 085 091
53 188 126

354 52 67
354 52 67
6.4 6.3 43
35 34 24

587 1005 1433
EB1 NB1 SB1

t s

NBT _ SBT _ SBR

4 B
45 30 25

Free  Free

0% 0%

091 082 082
49 37 30

None  None

241 176 67
188 0 30
869 1433 1700
028 009 004
10.7 5.8 0.0

107 58 0.0

Average Delay
Intersection Capacity Utilization
Analysis Period (min)

74
34.4%
15

ICU Level of Service
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HCM Unsignalized Intersection Capacity Analysis
147: Wamsutta St & McArthur Drive

2008 Existing Condition - AM Peak Hour

YA L
Movement WBL WBR NBT  NBR SBL _ SBT
Lane Configurations W [y 4
Volume (vehrh) 20 10 50 15 10 65
Sign Control Stop Free Free
Grade 0% 0% 0%
Peak Hour Factor 0.65 0.65 0.86 0.86 0.76 0.76
Hourly flow rate (vph) 31 15 58 17 13 86
Pedestrians
Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume 179 67 58
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol 179 67 58
tC, single (s) 6.4 6.4 42
tC, 2 stage ()
tF(s) 35 35 23
p0 queue free % 96 98 99
cM capacity (veh/h) 808 936 1502
Direction, Lane # WB1 NB1 SB1
Volume Total 46 76 99
Volume Left 31 0 13
Volume Right 15 17 0
cSH 847 1700 1502
Volume to Capacity 0.05 0.04 0.01
Queue Length 95th (ft) 4 0 1
Control Delay (s) 95 0.0 1.0
Lane LOS A A
Approach Delay (s) 95 0.0 10
Approach LOS A
Intersection Summary
Average Delay 25
Intersection Capacity Utilization 20.6% ICU Level of Service
Analysis Period (min) 15

HCM Unsignalized Intersection Capacity Analysis
148: Wamsutta St & North Front St

2008 Existing Condition - AM Peak Hour
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Movement

Lane Configurations
Volume (vehth)

Sign Control

Grade

Peak Hour Factor
Hourly flow rate (vph)
Pedestrians

Lane Width (ft)
Walking Speed (ft/s)
Percent Blockage
Right turn flare (veh)
Median type

Median storage veh)
Upstream signal (ft)
pX, platoon unblocked
VC, conflicting volume
VvC1, stage 1 conf vol
VC2, stage 2 conf vol
VvCu, unblocked vol
tC, single (s)

tC, 2 stage (s)

tF (s)

pO0 queue free %

cM capacity (veh/h)

Direction, Lane #

Ay ¥
EBL EBT EBR WBL

&
15 0 10 5
Stop
0%
0.64 0.64 0.64 058
23 0 16 9

365 356 188 363

365 356 188 363
71 6.5 6.2 73

35 4.0 33 37
96 100 98 98
578 566 859 545

EB1 WB1 NB1 SB1

— A
WBT _ WBR
L3
0 10
Stop
0%
0.58 058
0 17
362 126
362 126
6.5 6.3
40 34
100 98
561 900

‘\

NBL

5

0.93

202

202
41

22
100
1382

t

NBT

110
Free

0.93
118

None

P
NBR SBL SBT
&
15 10 155
Free
0%

093 089 089
16 1 174

None

134

134
45

25
99
1265

<

SBR

25

0.89
28

Volume Total
Volume Left
Volume Right

cSH

Volume to Capacity

Queue Length 95th (ft)

Control Delay (s)
Lane LOS
Approach Delay (s)
Approach LOS

Intersection Summary

39 26 140 213

16 17 16 28
665 740 1382 1265
006 003 000 001

5 3 0 1
108 100 03 05
B B A A

108 100 03 0.5
B B

Average Delay

Intersection Capacity Utilization

Analysis Period (min)

20
23.7%
15

ICU Level of Service
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Lanes, Volumes, Timings
14: Tarkiln Hill Rd & Church Street

N

2008 Existing Condition - PM Peak Hour

Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations N S 5 S 5 [y 4 4
Volume (vph) 110 505 5 35 435 65 220 200 75 65 265 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 10 1n 12 1u 1 12 1n 1 1u 1 1 12
Storage Length (ft) 50 0 0 0 0 0 0 145
Storage Lanes 1 0 1 0 1 0 0 1
Taper Length (ff 25 25 25 25 25 25 25 25
Right Turn on Red No No No No
Link Speed (mph) 30 30 30 30

Link Distance (ft) 305 1116 176 552

Travel Time (s) 6.9 254 40 125

Peak Hour Factor 0.92 0.92 0.92 091 0.91 091 0.86 0.86 0.86 0.89 0.89 0.89
Heavy Vehicles (%) 3% 1% 0% % 2% 0% 1% 2% 4% 1% 2% 1%
Shared Lane Traffic (%)

Lane Group Flow (vph) 120 554 0 38 549 0 256 320 0 0 371 129
Turn Type Perm Perm Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 2 2 2
Minimum Split (s) 35.0 35.0 35.0 35.0 21.0 21.0 21.0 21.0 21.0
Total Split (s) 35.0 35.0 0.0 35.0 35.0 0.0 240 240 0.0 240 240 240
Total Split (%) 59.3% 593% 0.0% 593% 593% 0.0% 40.7% 40.7%  0.0% 40.7% 40.7% 40.7%
Maximum Green (s) 30.0 30.0 30.0 30.0 190 190 190 190 190
Yellow Time (s) 40 4.0 40 4.0 4.0 4.0 4.0 40 4.0
All-Red Time (s) 10 10 10 10 10 10 10 10 10
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 50 5.0 40 50 5.0 40 5.0 50 40 5.0 50 50
Lead/Lag Lead  Lead Lead  Lead Lag Lag Lag Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes
vic Ratio 0.40 0.60 0.13 0.61 113 0.58 0.79 0.25
Control Delay 141 137 9.1 140 1243 217 338 164
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 141 137 9.1 140 1243 217 338 164
Queue Length 50th (ft) 24 128 7 128 ~109 93 118 33
Queue Length 95th (ft) 63 214 21 215 #17 154 #243 68
Internal Link Dist (ft) 225 1036 96 472

Turn Bay Length (ft) 50 145
Base Capacity (vph) 208 924 204 901 27 553 467 515
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.40 0.60 0.13 0.61 113 058 0.79 0.25
Intersection Summary

Area Type: Other

Cycle Length: 59

Actuated Cycle Length: 59

Offset: 0 (0%), Referenced to phase 2:NBSB, Start of Green

Natural Cycle: 65

Control Type: Pretimed

~ Volume exceeds capacity, queue is theoretically infinite.
Queue shown is maximum after two cycles.

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases: _ 14: Tarkiln Hill Rd & Church Street

=, i
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HCM Signalized Intersection Capacity Analysis
14: Tarkiln Hill Rd & Church Street

2008 Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations 5 S 5 B 5 B 4 [
Volume (vph) 110 505 5 35 435 65 220 200 75 65 265 115
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 10 1 12 1n 1 12 1 1 1n 1 1n 12
Total Lost time (s) 50 5.0 50 5.0 5.0 50 50 5.0
Lane Util. Factor 1.00 1.00 1.00 1.00 1.00 1.00 100 100
Frt 1.00 1.00 1.00 0.98 1.00 0.96 1.00 0.85
Fit Protected 0.95 1.00 0.95 1.00 0.95 1.00 0.99 1.00
Satd. Flow (prot) 1636 1816 1631 1770 1728 1718 1787 1599
Fit Permitted 034 1.00 034 1.00 039 1.00 0.80 1.00
Satd. Flow (perm 587 1816 578 1770 705 1718 1448 1599
Peak-hour factor, PHF 0.92 092 092 091 091 091 08 086 08 089 089 0.89
Adj. Flow (vph) 120 549 5 38 478 7 256 233 87 73 298 129
RTOR Reduction (vph) 0 0 0 0 0 0 0 0 0 0 0 0
Lane Group Flow (vph) 120 554 0 38 549 0 256 320 0 0 371 129
Heavy Vehicles (%) 3% 1% 0% % 2% 0% 1% 2% 4% 1% 2% 1%
Turn Type Perm Perm Perm Perm Perm
Protected Phases 1 1 2 2
Permitted Phases 1 1 2 2 2
Actuated Green, G (s) 30.0 30.0 30.0 30.0 19.0 190 190 19.0
Effective Green, g (s) 30.0 30.0 30.0 30.0 19.0 19.0 19.0 19.0
Actuated g/C Ratio 051 051 051 051 032 0.32 032 0.32
Clearance Time (s 5.0 5.0 5.0 5.0 5.0 50 5.0 5.0
Lane Grp Cap (vph) 208 93 204 900 227 553 466 515
v/s Ratio Prot 031 €0.31 0.19

Vis Ratio Perm 0.20 0.07 0.36 0.26 0.08
vic Ratio 0.40 0.60 0.13 061 113 0.58 0.80 0.25
Uniform Delay, d1 9.0 103 76 103 20.0 16.7 182 147
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 4.0 29 0.9 31 98.4 44 132 12
Delay (s) 130 131 85 134 1184 21.0 314 15.9
Level of Service B B A B [ (o C B
Approach Delay (s) 131 131 64.3 274
Approach LOS B B E ©
Intersection Summary

HCM Average Control Delay 288 HCM Level of Service c

HCM Volume to Capacity ratio 0.81

Actuated Cycle Length (s) 59.0 Sum of lost time (s) 10.0

Intersection Capacity Utilization 101.2% ICU Level of Service G

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
19: Wood Street & Route 18

2008 Existing Condition - PM Peak Hour

N R Y Y

Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR 02
Lane Configurations & & 5 [y 5 B

Volume (vph) 15 150 10 45 100 35 15 370 50 110 510 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Lane Width (ft) 16 14 16 16 14 16 1n 1 16 1 1 16

Right Turn on Red Yes Yes Yes Yes

Link Speed (mph) 30 30 30 30

Link Distance (ft) 197 310 393 488

Travel Time (s) 45 7.0 89 1.1

Peak Hour Factor 0.92 0.92 0.92 0.88 0.88 0.88 0.83 0.83 0.83 0.86 0.86 0.86

Heavy Vehicles (%) 0% 1% 0% 0% 3% 0% 0% 3% 2% 1% 2% 0%

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 190 0 0 205 0 18 506 0 128 610 0

Turn Type Perm Perm Perm Perm

Protected Phases 3 3 1 il 2
Permitted Phases 3 3 1 1

Detector Phase 3 3 3 3 1 1 1 1

Switch Phase

Minimum Initial (s) 10.0 100 10.0 100 100 100 100 10.0 15.0
Minimum Split (s) 15.0 15.0 15.0 15.0 15.0 15.0 15.0 150 21.0
Total Split (s) 30.0 30.0 0.0 30.0 30.0 0.0 30.0 300 0.0 30.0 300 0.0 21.0
Total Split (%) 37.0% 37.0% 0.0% 37.0% 37.0% 0.0% 37.0% 37.0% 0.0% 37.0% 37.0%  0.0% 26%
Maximum Green (s) 250 250 250 250 250 250 250 250 150
Yellow Time (s) 40 4.0 40 4.0 4.0 4.0 4.0 40 4.0
All-Red Time (s) 10 10 10 10 10 10 10 10 20
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Lost Time (s) 50 5.0 40 50 5.0 40 5.0 50 40 5.0 50 40
Lead/Lag Lead  Lead Lead  Lead Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0 5.0
Recall Mode None  None None  None None  None None  None None
Walk Time (s) 7.0
Flash Dont Walk (s) 4.0
Pedestrian Calls (#/hr) 0
vic Ratio 039 045 0.06 054 0.32 0.64

Control Delay 16.5 16.9 6.9 104 10.0 123

Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0

Total Delay 165 169 6.9 104 100 123

Queue Length 50th (ft) 42 43 2 73 16 96

Queue Length 95th (ft) 83 85 10 150 50 207

Internal Link Dist (ft) 117 230 313 408

Turn Bay Length (ft)

Base Capacity (vph) 1021 931 318 937 396 956

Starvation Cap Reductn 0 0 0 0 0 0

Spillback Cap Reductn 0 0 0 0 0 0

Storage Cap Reductn 0 0 0 0 0 0

Reduced v/c Ratio 0.19 0.22 0.06 054 0.32 0.64

Intersection Summary

Area Type: Other

Cycle Length: 81

Actuated Cycle Length: 47.1

Natural Cycle: 70

Control Type: Actuated-Uncoordinated

Splits and Phases: 19: Wood Street & Route 18

it . LY 5 o
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HCM Signalized Intersection Capacity Analysis

19: Wood Street & Route 18

2008 Existing Condition - PM Peak Hour

N N Y
Movement EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & 5 B 5 B

Volume (vph) 15 150 10 45 100 35 15 370 50 110 510 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width 16 14 16 16 14 16 1 1 16 1 1n 16
Total Lost time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Lane Util. Factor 1.00 1.00 100 100 100 100

Frt 0.99 0.97 1.00 0.98 1.00 1.00

Fit Protected 1.00 0.99 0.95 1.00 0.95 1.00

Satd. Flow (prot) 1985 1917 1745 1753 1728 1794

Fit Permitted 0.96 0.89 033 1.00 041 1.00

Satd. Flow (perm 1916 1734 597 1753 744 1794
Peak-hour factor, PHF 0.92 092 092 08 08 088 083 083 083 08 086 0.86
Adj. Flow (vph) 16 163 1 51 114 40 18 446 60 128 593 17
RTOR Reduction (vph) 0 & 0 0 12 0 0 4 0 0 1 0
Lane Group Flow (vph) 0 187 0 0 193 0 18 502 0 128 609 0
Heavy Vehicles (%) 0% 1% 0% 0% 3% 0% 0% 3% 2% 1% 2% 0%
Turn Type Perm Perm Perm Perm

Protected Phases 3 3 1 1
Permitted Phases 3 3 1 1

Actuated Green, G (s) 120 120 251 25.1 251 251

Effective Green, g (s) 12.0 12.0 251 251 251 251

Actuated g/C Ratio 025 0.25 053 053 053 053
Clearance Time (s) 5.0 5.0 5.0 5.0 5.0 5.0

Vehicle Extension (s 4.0 4.0 40 4.0 4.0 4.0

Lane Grp Cap (vph) 488 442 318 934 39 956

Vis Ratio Prot 0.29 c0.34

v/s Ratio Perm 0.10 c0.11 0.03 0.17

vic Ratio 0.38 0.44 0.06 054 0.32 0.64

Uniform Delay, d1 145 147 53 72 6.2 78
Progression Factor 1.00 1.00 100 100 100 100
Incremental Delay, d2 07 0.9 0.1 0.8 0.6 16

Delay (s) 152 15.7 54 80 69 94

Level of Service B B A A A A
Approach Delay (s) 152 157 79 89
Approach LOS B B A A
Intersection Summary

HCM Average Control Delay 10.1 HCM Level of Service B

HCM Volume to Capacity ratio 057

Actuated Cycle Length (s) 471 Sum of lost time (s) 10.0

Intersection Capacity Utilization 69.2% ICU Level of Service (c)

Analysis Period (min) 15

¢ Critical Lane Group
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Lanes, Volumes, Timings
24: Nash Road & Church Street

2008 Existing Condition - PM Peak Hour

N R Y Y
Lane Group EBL EBT EBR WBL WBT WBR NBL  NBT  NBR SBL SBT  SBR
Lane Configurations & & & &4
Volume (vph) 110 400 75 40 265 55 60 160 30 70 235 145
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 16 16 16 16 16 16 16 14 16 16 16 16
Right Turn on Red No No No No
Link Speed (mph) 30 30 30 30
Link Distance (ft) 1761 1229 1754 2421
Travel Time (s) 40.0 219 39.9 55.0
Peak Hour Factor 0.84 0.84 0.84 0.91 0.91 0.91 0.89 0.89 0.89 0.86 0.86 0.86
Heavy Vehicles (%) 1% 3% 1% 3% 3% 0% 0% 3% 3% 0% 4% 3%
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 696 0 0 395 0 0 281 0 0 523 0
Turn Type Perm Perm Perm Perm
Protected Phases 1 il 3
Permitted Phases 1 1 3 3
Minimum Split (s) 36.0 36.0 36.0 36.0 29.0 29.0 29.0 290
Total Split (s) 36.0 36.0 0.0 36.0 36.0 0.0 29.0 29.0 0.0 29.0 29.0 0.0
Total Split (%) 55.4% 55.4% 0.0% 554% 554% 0.0% 44.6% 44.6% 0.0% 44.6% 44.6%  0.0%
Maximum Green (s) 30.0 30.0 30.0 30.0 220 220 220 220
Yellow Time (s) 40 40 40 4.0 40 40 4.0 40
All-Red Time (s) 20 20 20 20 3.0 30 3.0 30
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 40 6.0 6.0 40 70 70 4.0 70 7.0 4.0
Lead/Lag
Lead-Lag Optimize?
vic Ratio 0.87 047 0.60 0.87
Control Delay 305 143 241 381
Queue Delay 0.0 0.0 0.0 0.0
Total Delay 305 143 24.1 38.1
Queue Length 50th (ff) 235 102 90 190
Queue Length 95th (ft) #388 168 161 #331
Internal Link Dist (ft) 1681 1149 1674 2341
Turn Bay Length (ft)
Base Capacity (vph) 798 846 472 602
Starvation Cap Reductn 0 0 0 0
Spillback Cap Reductn 0 0 0 0
Storage Cap Reductn 0 0 0 0
Reduced v/c Ratio 0.87 047 0.60 0.87
Intersection Summary
Area Type: Other
Cycle Length: 65
Actuated Cycle Length: 65
Offset: 18 (28%), Referenced to phase 2: and 6:, Start of Green
Natural Cycle: 65
Control Type: Pretimed
# 95th percentile volume exceeds capacity, queu