—
HAYES ENGINEERING, INC.

Memorandum

To: George Zambouras, Town Engineer JOB #: REA-0316
16 Lowell Street, Reading, MA

From: William R. Bergeron, P.E., Project Engineer Date: December 12, 2011
Hayes Engineering, Inc.

Subject: Phase Il — Johnson Woods Traffic Information

General:

Based upon your request for supplemental information to clarify the potential traffic impacts to
the adjacent intersections of West Street and Summer Avenue, and West Street and Willow
Street, we have both agreed that the following procedure will be used.

*  The Figure 3 “2025 Weekday AM(PM) Peak Hour Traffic Volumes with Existing
Geometry” in the Greenman-Pedersen, Inc. Functional Design Report, West Street
Reconstruction, Reading, Massachusetts, No. 601705, February 2006, will be used for
the base calculations.

* The TABLE 5 and 6 Intersection Level-of-Service Analysis Summary — AM & PM Peak
Hour data from the GPI report is to be used for comparison.

*  The directional distribution for the traffic from the Phase Il Johnson Woods
Condominium Complex will be as shown on the attached Figure 1 and is based upon
the Abend Associates Technical Memorandum dated April 11, 2002 done for the
Johnson Woods condominium site.

The LOS analysis provided in this supplemental information includes an analysis of the data to
reproduce the original GPI results as a base. The additional traffic from Johnson Woods Phase
Il was then added to the appropriate turning movement locations based upon the trip
distribution to determine the potential changes. The results of this analysis are shown in
TABLE |, and the LOS calculation sheets are attached. :

It is our opinion that the impacts of the additional traffic to the West Street / Willow Street, and
West Street / Summer Avenue intersections will have no detrimental effect, and the LOS levels
will not change.

As noted previously, this applicant has already contributed $100,000.00 toward the
improvement of this intersection as part of the Phase | approval.

Please feel free to call if you have any questions or if | can be of any further assistance on this
matter.

603 Salem Street, Wakefield, MA 01880 TEL (781) 246-2800 FAX (781) 246-7596
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
ite Information

Intersection West & .. uuusAE

General Information

[Analyst wrB 4 —— -

ency/Co. Hayes Engineering, Inc. urisdiction ";gzag’;’g s
Date Performed 12/7/2011 nalysis Year Iosi rom unctiona
Analysis Time Period AM 2

[Project Description ~ Johnson Woods Phase Il He
|EastWest Street:  Summer Avenue

North/South Street: West Street

Intersection Orientation: North-South Study Period (hrs):

ehicle Volumes and Adjustments
[Major Street . Northbound Southbound
IMovement 1 .2 3 4 5 6
L T R L T R
\Volume (veh/h) 154 128 253
IPeak-Hour Factor, PHF 1.00 0.93 0.93 0.93 0.93 1.00

Hourly Flow Rate, HFR
(veh/h) 0 165 0 137 272 0

|Percent Heavy Vehicles 0 — - 0 - -
IMedian Type Undivided
IRT Channelized 0 0
|Lanes 0

IMovement 7 8 9 10 11 12

\Volume (veh/h) 159
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.91 1.00 0.91

Hourly Flow Rate, HFR 174
veh/h)

0

Percent Heavy Vehicles 0
[Percent Grade (%) 0
N

0

Flared Approach
Storage ,
{RT Channelized 0
Lanes 0 0 0 0 0 1
Configuration R
Delay, Queue Length, and Level of Service
IApproach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT R
v (veh/h) 137 174
C (m) (veh/h) 1426 885
vic 0.10 0.20
95% queue length 0.32 073
[Control Delay (siveh) 7.8 10.1
fLos A B
Approach Delay (s/veh) - - 10.1
pproach LOS - - B
Copyright © 2008 University of Florida, All Rights Reserved HCS+™ version 5.4 Gernerated: 12/7/2011 10:47 AM
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information [Site Information _ _
AnaIYSt/c r,/ e Enameanna Iwee:éiﬁg Seman e
ency/Co. layes Engineering, Inc. -
T T M 4 2025 from GPT Funcional
Analysis Time Period AM g
Project Description  Johnson Woods Phase Il é"!u YY) TMPROVIE MM TS
|East/West Street: Summer Avenue North/South Street. West Street
Intersection O_rie-r:tation: North-South __ |Stu=d_y_Period Lrs): 0.2i_
%ehicle Volumes and Adjustments
[Major Street Northbound Southbound
[Movement 1 2 3 4 5 6
| L T R L T R
Volume (vehth) 166 137 273
[Peak-Hour Factor, PHF 1.00 0.93 0.93 0.93 0.93 1.00
E',‘;‘r";'r‘]’) Flow Rate, HFR 178 0 147 293 0
|Percent Heavy Vehicles 0 — — 0 — -
|Median Type Undivided
F{T Channelized 0 0
|Lanes 0 1 0 0 1 0
Configuration T LT
Upstream Signal 0 0
Minor Street Eastbound Westbound r
Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 164
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.91 1.00 0.91
I[—\I,:%;IK)FIOW Rate, HFR 0 0 0 0 0 180
Percent Heavy Vehicles 0 0 0 2 0 0
[Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
IRT Channelized 0
|Lanes 0 0 0 0 0 1
iConﬁguration R ]
Delay, Queue Length, and Level of Service
pproach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
[Lane Configuration LT R
v (veh/h) 147 180
Ic (m) (veh/h) 1410 870
v/c 0.10 ’ 0.21
195% queue length 0.35 0.78
[Control Delay (s/veh) 7.9 10.2
|Los A B
Approach Delay (s/veh) - -- 10.2
IApproach LOS - - B
Copyright © 2008 University of Florida, All Rights Reserved HCS+™ version 5.4 Generated: 12/7/2011  10:50 AM
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

[General Information ISite Information _
Intersection [west & Somars Ave |

nalyst JWRB urisdiction |Reading
ency/Co. Hayes Engineening, Inc. -
[I;J;te Performed 12/7/2011 025 from GPI Functional
{Analysis Time Period M

East/West Street. Summer Avenue

Intersection Orientation: North-South [Study Period (hrs): 0.25
hehicle Volumes and Adjustments

[Major Street Northbound Southbound
{Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 250 116 180
IPeak-Hour Factor, PHF 1.00 0.93 0.93 0.93 0.93 1.00
u‘;‘,";',{) Flow Rate, HFR 0 268 0 124 193 0
|Percent Heavy Vehicles 0 — — 0 - -
[Median Type Undivided
|RT Channelized 0 0
|Lanes 0 1 0 0 1 0
Configuration T LT
Upstream Signal (4] 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
] L T R L T R
\Volume (veh/h) 109
|Peak-Hour Factor, PHF 1.00 1.00 1.00 0.91 1.00 0.93
Hourly Fl
|Sveh/ g) ow Rate, HFR 0 0 0 0 117
Percent Heavy Vehicles 0 0 0 2 0 0
|Pércent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0
|Lanes 0 0 0 0 0 1
IConﬁguration ___ =R
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LT R
v (veh/h) 124 117
C (m) (veh/h) 1307 776
v/c 0.09 0.15
[95% queue length 0.31 _ 0.53
[Control Delay (siveh) 8.0 10.5
|Los A B
Approach Delay (s/veh) - - 10.5
Approach LOS - - B
Copyright © 2008 University of Florida, All Rights Reserved HCS+™™  version 5.4 Generated: 12/8/2011 6:00 AM
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General Information

|Site Information

?alyst WRB ] Intersection West & 2Sm e Py
1 — urisdiction |Reading

Egteen ;yég;:me 3 I;Iza/};izsoEﬂglneennLlnc. 025 from GP/ Functional

Analysis Time Period PM 0sig

[Project Description

Johnson Woods Phase Il *. " build PM based on GPI Report

Mo TatpRo iz mMEA

|East/West Street:  Summer Avenue

INorth/South Street: West Street

Intersection Orientation:

North-South

ehicle Volumes and Adjustments

[Major Street

Northbound

Southbound

IMovement

2

3 4 5

T

Alo

R L T

Volume (veh/h)

270

195

Peak-Hour Factor, PHF

0.93

0.93 1.00

Hourly Flow Rate, HFR
(veh/h)

290

209 0

|Percent Heavy Vehicles

— 0 — —

[Median Type

[RT Channelized

o
o

0 0 1 0

1
T

Upstream Signal

0
Eastbound

0
Westbound

Movement

8

11 12

T

Al
-

T R

olume (veh/h)

118

Peak-Hour Factor, PHF

0.91 1.00 0.93

veh/h)

126

IKHiourly Flow Rate, HFR

Percent Heavy Vehicles

[Percent Grade (%)

|Fiared Approach

Storage

0
0
0
N
0

ol=lolo] o lo

RT Channelized

0

|Lanes

0

0

o
-

0 0

IConﬁguration R
Delay, Queue Length, and Level of Service

TApproach

Northbound

Southbound

Westbound Eastbound

Movement

1

4

7 8 9 10 11 12

|Lane Configuration

LT

v (veh/h)

131

126

IC (m) (veh/h)

1283

754

v/c

0.10

0.17

95% queue length

0.34

0.60

ﬁ)ntrol Delay (s/veh)

10.7

|Los

Approach Delay (s/veh)

10.7

Approach LOS

B

Copyright © 2008 University of Florida, All Rights Reserved
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Two-Way Stop Control Page 1 of 1
TWO-WAY STOP CONTROL SUMMARY
|General Information ISite Information _
galyst [WRB ﬂ M::(gﬂmw
ency/Co. Hayes Engineering, Inc. -
ate Performed R g‘;if from GPI Functional
{Analysis Time Period M | 251
|Project Description  Johnson Woods Phase Il o Buli 0 T
[East/West Street: Willow Street North/South Street: West Street
Intersection Orientation:  North-South l§tud¥ Period (hrs)ﬁ5 I
kiehicle Volumes and Adju?ments_
IMajor Street Northbound Southbound
[Movement 1 2 3 4 5 6
| L T R L T R
[Volume (veh/h) 154 169 253
|Peak-Hour Factor, PHF 1.00 0.93 0.93 1.00 0.93 1.00
F,:‘;;'r"')':bw Rate, HFR 0 165 181 0 272 0
Percent Heavy Vehicles 0 - - 0 — —
IMedian Type Undivided
[RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration R T
Upstream Signal 0 | 0
Minor Street Eastbound Westbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 572
JPeak-Hour Factor, PHF 1.00 1.00 1.00 0.91 1.00 1.00
l;-‘i’:lﬁrlll}'/)Flow Rate, HFR 0 628 0 0
Percent Heavy Vehicles 0 2 0 0
[Percent Grade (%) 0 0
|Fiared Approach N N
Storage 0 0
IRT Channelized 0 0
|Lanes 0 0 0 1 0 0
Configuration L
iDeIa;% Queue Len;th, and Level of Service
Approach Northbound Southbound Westbound Eastbound
Movement 1 4 7 8 9 10 11 12
ILane Configuration L
v (veh/h) 628
C (m) (veh/h) 511
v/c 1.23
95% queue length 24.31
|Control Delay (s/veh) 144.5
|Los F
Approach Delay (s/veh) - - 144.5
Approach LOS -- -- F
Copyright © 2008 University of Florida, All Rights Reserved HCS+™ version 5.4 Generated: 12/7/2011  10:34 AM
file://C:\Documents and Settings\wbergeron.hayeseng\Local Settings\Temp\u2k4E.tmp 12/7/2011



Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

[Site Information

Analyst wWrB | Reading

Agency/Co. |Hayes Engineering, Inc. -
IDJ;te Performed 12/7/2011 nalysis Year lggzsf from GPI Functional
{Analysis Time Period M J
IProject Description  Johnson Woods Phase I Wwp 20 Vi NT.S
[EastWest Street:  Willow Street North/South Street:. West Street

Intersection Orientation: North-South [Study Period (hrs): 0.25
lvehicle Volumes and Adjustments
[Major Street Northbound Southbound
IMovement 1 2 3 4 5 6
L T R L T R

\Volume (veh/h) 166 169 273
[Peak-Hour Factor, PHF 1.00 0.93 0.93 1.00 0.93 1.00
Hourly Flow Rate, HFR

(veh/h) o 178 181 0 293 o
[Percent Heavy Vehicles 0 — — 0 — —
[Median Type Undivided
[RT Channelized 0 0
JLanes 0 1 0 0 1 0

Movement 7 8 9 10 11 12
L T R L T R

Nolume (veh/h) 572
|Peak-Hour Factor, PHF 1.00 1.00 1.00 0.91 1.00 1.00
F’erj\;lg)ﬂow Rate, HFR 0 0 628 0 0
Percent Heavy Vehicles 0 0 0 2 0 0
|Percent Grade (%) 0 0
[Flared Approach N N

Storage 0 0
IRT Channelized 0 0
|Lanes 0 0 0 1 0 0
Configuration L

Delay, Queue Length, and Level of Service

Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L

lv (veh/h) 628

[C (m) (veh/h) 489

v/c 1.28

I95% queue length 26.32

[Control Delay (siveh) 167.7

[Los F

Approach Delay (s/veh) - - 167.7

Approach LOS - - F

Copyright © 2008 University of Florida, All Rights Reserved HCS+™  version 5.4 Generated: 12/7/2011 10:36 AM
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Two-Way Stop Control Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information [Site Information _ |
Analyst WRB lr:lt:sr‘sd?:ttlf: Il;l/eeas(tﬁﬁLWIIIow
Agency/Co. Hayes Engineering, Inc. -

IlIZJ;te Performed 12/7/20#2 — nalysis Year le)zzs?gfmm GPI Functional

nalysis Time Period PM
|Project Description »>o
[East/West Street: Willow Street North/South Street. West Street
Intersection Orientation: North-South tudy Period (hrs): 0.25 _|
ivehicle Volumes and Adjustments —
[Major Street Northbound Southbound
[Movement 1 2 3 4 5 6
| L T R L T R
IVolume (veh/h) 250 315 180
|Peak-Hour Factor, PHF 1.00 0.93 0.93 1.00 0.93 1.00
I;"',‘;‘r”’,%':'°"" Rate, HFR 0 268 338 0 193 0
Percent Heavy Vehicles 0 — — 0 — —
[Median Type Undivided
IRT Channelized 0 0
|Lanes 0 1 0 0 1 0
Configuration R T
Upstream Signal 0 0
Minor Street Eastbound Westbound
[Movement 7 8 9 10 11 12

L T R L T R

Volume (veh/h) 182
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.92 1.00 1.00
F{:ﬁr/ix)ﬂow Rate, HFR 0 0 197 0
Percent Heavy Vehicles 0 0 2 0
[Percent Grade (%) 0 0
Flared Approach N N

Storage 0 0
RT Channelized 0 0
|Lanes 0 0 0 1 0 0
Configuration L
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westhound Eastbound
[Movement 1 4 7 8 9 10 11 12
ILane Configuration L
v (veh/h) 197
C (m) (vehlh) 446
v/c 0.44
[95% queue length 222
[Control Delay (siveh) 19.3
LOS C
Approach Delay (s/veh) - - 19.3
Approach LOS - -- (o]
Copyright © 2008 University of Florida, All Rights Reserved HCS+™  version 5.4 Gernerated: 12/8/2011 6:39 AM
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Two-Way Stop Control

Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

|General information

ite Information

= st o
ency/Co. Hayes Engineering, Inc. -
Date Performed 12/7/2011 nalysis Year 2020 from GPI Functional
[Analysis Time Period IPM ] 2

[Project Description  Johnson Woods Phase Il Build from GPI Report 2025 PM 0

JEast/West Street: Willow Street

INorth/South Street:

I%ge o
West Street

Intersection Orientation: North-South [Study Period (hrs): 0.25
behicle Volumes and Adjustments
[Major Street Northbound Southbound
[Movement 1 2 3 4 5 6
L T R L T R
Volume (veh/h) 270 315 195
|Peak-Hour Factor, PHF 1.00 0.93 0.93 1.00 0.93 1.00
'("‘,‘;‘,'1’,'}")':'°‘” Rate, HFR 290 338 209 0
|Percent Heavy Vehicles 0 - - - —
[Median Type Undivided
|IRT Channelized 0 0
|Lanes 0 1 0 0 1 0
T
I E—
Westbound
[Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 182
Peak-Hour Factor, PHF 1.00 1.00 1.00 0.92 1.00 1.00
F{:&rx‘rlll}‘()ﬂow Rate, HFR 0 0 197 0
Percent Heavy Vehicles 0 0 2 0
[Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
|Lanes 0 0 0 1 0 0
Configuration L
Delay, Queue Length, and Level of Service
Approach Northbound Southbound Westbound Eastbound
[Movement 1 4 7 8 9 10 11 12
[Lane Configuration L
fv (veh/h) 197
[C (m) (veh/h) 423
v/c 0.47
195% queue length 2.41
IControI Delay (s/veh) 20.7
|Los c
Approach Delay (s/veh) - -- 20.7
Approach LOS -- - C

Copyright © 2008 University of Florida, All Rights Reserved
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