Stephen G- pernaw PO. Box 1721 ¢ Concord, NH 03302
& (ompany' Inc. tel: (603) 731-8500 ¢ fax: (866) 929-6094 ¢ sgp@ pernaw.com

===

Transportation: Engineering ® Planning ® Design

MEMORANDUM
Ref: 1831A

To: Juliet T.H. Walker, AICP
City of Portsmouth

From: Stephen G. Pernaw, P.E., PTOE

Subject: West End Yards Traffic Study - ADDENDUM 1
Portsmouth, New Hampshire

Date:  July 25,2019

On April 24, 2019 our office published the report entitled “Traffic Impact and Site Access Study-
Updated / Proposed Mixed-Use Site” for Torrington Properties, Inc. to assess the traffic impacts
associated with the proposed West End Yards residential/commercial development located on

the east side of US1 Bypass at the site of the Frank Jones Center in Portsmouth, New Hampshire.

We recently received the plan entitled “Roadway Plan & Profile — Cate Street,” Sheet CS-101,
prepared by Fuss & O’Neill dated 06/20/2019 (revised 06/20/2019) that shows the widening of
the Cate Street Extension approach to the Bypass from two to three westbound lanes (see
Attachment 1). The proposed lane configuration includes one exclusive left-turn lane, one
shared through-right lane, and one exclusive right-turn lane. As recommended by The
Engineering Corporation (TEC), the City’s peer review engineer, the previously proposed
northbound right-turn lane on US1 Bypass at the Cottage Street/Coakley Road intersection has
been eliminated.

The purpose of this memorandum is to provide the City with the updated intersection capacity
and Level of Service analyses for these two signalized intersections on the Bypass. Table 6 from
the original traffic report has been updated with a new column labeled “Mitigation 2 and is
found on the following page. The computations are attached (see Attachments 2-7).

We remain available to discuss these findings with TEC and the City staff, if necessary.

Attachments
cc: Jay Bisognano, Torrington Properties, Inc.

Gregg M. Mikolaities, P.E., August Consulting, PLLC
Richard Lundborn, P.E., Fuss & O’Neill
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Stephen G. Pernaw & Company, Inc.

Table 6 Signal-Controlled Intersection Capacity Analysis Summary - with Mitigation

(Addendum 1) 2030 Weekday PM Peak Hour

2030 No-Build 2030 Build 2030 Build w/Mitigation 2

Queue Queue Queue
V/C" Delay ? LOS 3 Avg/95"4 V/C" Delay ? LOS?® Avg/95"4 V/C" Delay ? LOS 3 Avg/95"4
US1 Bypass/Cottage St/Coakley Rd 5

Coakley Road - EB LT&TH& RT 034 394 D 2(3) 049 457 D 2(3) 049 457 D 2(3)
Cottage Street - WB LT&TH 1.03 104.8 F 10 (13) 117 156.4 F 11 (14) 117 156.4 F 11 (14)
Cottage Street - WB RT 033 402 D 2 (4) 010 409 D 0(2) 006 405 D 0(0)
US1 Bypass - NBLT 028 581 E 0(1) 028 517 D 1(1) 021 544 D 0(1)
US1 Bypass - NB 2TH&RT 1.03 465 D 40 (45) 112 703 E 48 (49) 112 69.8 E 49 (53)
US1 Bypass - NB 2TH - - - - - - - - - - - -
US1 Bypass - NB RT - - - - - - - - - - - -
US1 Bypass - SBLT 0.76  86.0 F 2 (5) 0.63 69.6 E 2 (4) 0.63 69.6 E 2 (4)
US1 Bypass - SB 2TH&RT 0.44 11.8 B 6 (10) 0.49 10.6 B 6(11) 0.50 11.4 B 6 (15)
Overall 1.01 42.5 D 110 58.5 E 110 58.5 E
Cycle Length 120.0 120.0 120.0

US1 Bypass/Borthwick Ave/Cate St Extension ¢

Borthw ick Avenue - EB LT 0.77 522 D 9(12) 0.96 88.0 F 10 (15) 0.87 463 E 9 (14)
Borthw ick Avenue - EB LT&TH 0.77 522 D 9(12) 0.97 904 F 10 (15) 0.88 464 E 10 (14)
Borthw ick Avenue - EB RT 0.07 37.9 D 0 (1) 0.07 422 D 0 (0) 0.07 403 D 0(0)
Cate Street Extension - WB LT 0.12 558 E 0(1) 0.23 461 D 2(3) 048 540 E 2(4)
Cate Street Extension - WB TH&RT 0.01 55.0 D 0(0) 1.03 117.6 F 7 (15) 0.22 53.0 D 0(4)
Cate Street Extension - WB LT&TH&RT - - - - - - - - - - - -
Cate Street Extension - WB RT - - - - - - - - 0.11 54.4 E 0(2)
US1 Bypass - NB LT 047 60.0 E 1(3) 0.51 617 E 1(3) 0.31 533 D 1(3)
US1 Bypass - NB 2TH&RT 0.73 220 C 16 (24) 0.98 546 D 23 (30) 0.89 294 D 21(25)
US1 Bypass - SB LT 022 716 E 0(1) 095 915 F 6 (11) 0.88 51.0 E 5(10)
US1 Bypass - SB 2TH&RT 065 19.0 B 15 (20) 0.69 229 C 13 (19) 0.65 203 B 17 (5)
Overall 0.72 274 C 1.00 56.9 E 0.89 391 D

Cycle Length 120.0 120.0 120.0

1) Volume-to-capacity ratio, 2) Delay in vehicles per seconds, 3) Level of Service, 4) Queue length in vehicles
5) Mitigation 2 = M aintain existing lanes, optimize signal phasing and offset.
6) Mitigation 2 =Widen WB approach to three lanes: one exclusive left-turn lane, one shared through-right lane, and one exclusive right-turn lane

1831A



Attachment 1

101-SD

610200 ALV
01°Z1E0BLOZ TON ‘(ONd

HLNOWSLIOd

FUUISIWVIH M3AN

193¥1s FLIVD
INJ0Ud ® NVTId AVMAVOA

‘INIWJOTHAIG LAFULS ALYD

o1

TIVIS JIHAYHD

<[l

FHE
ol
e
3
Blslelz
BEEE
B
a[3(32
£l

o ] } o
0049 6 0045 o5y 00+p (=323 m\n——momm 0045 [ 324 0042 05+ 00+l S9+0
By 5 Bl b By B oy Bl 2l 3 i H]
[ &% HH mm i gt 2 g5 R (3 Fi3 A
a
%)
m
m
[7- S ] e T Tl W M R ot ot E iy il
£ - e e e S
o %o m - o
0= |
(9] .
b _ o 2 " = s
= i =~
=) B ’ i 2l .
N BI% 5. il B[ n
LS K - g
I° s ERA B[
| M L
0005
DE8i
o A e A
DOTL N 00°GZ: N 3
; od 2 H 3 :
orovs Ais Orpvry i Lepvide Msln
Lun1 Avmovay ===
ﬂ.ﬁ 2 S ML S s {AOTHA} 3NN QNS TINAA 15Q BYND JUNYHD Q3407 QASOL0Nd 005
(uaw) I8N GNOS TOKS 55 GUND LINYHY WOLNIA OIS0d0bd %4
o ] H -3 auna 2uwves Tgveknan o
NV1d @M IUNINGD OIOMUd 3D
dE-OW ONY Z- 1M
~QY3KY. ONY
ONISSO¥0 NYRUS303d, MIN___ o™ T e — .
-~ e, I ~2y
5 e 995 NOAB—~ _OF LA g33ds, MaN
....... T 5
dE-0lM ONY Z~|LW NOWINBLSNOD V=14 NOIS OIS M3N
MONYY TYNOOYId ONY AYMQYOY 30 Linn

LONISSOND NYRMLS303d, MIN.

NOJY38 ONIHSY1] HIW
di=91h ONY Z-1lM
HMOUSY WNOOYID, ANV
=ONISSOND NYIULSITAd. MIN

.‘.. Nl
,,ﬁ\n._.. Y Ty R N NS s el N N N Y e NV Ny >\:\ XJJ/\H,.
a hasaWoy
d 1 - - B - ~ ~ .
K ~
o‘r ) B —_— —_— —_ - -
Q Awmzvo-IN0Z ST T T T N
TN snani- 302 e r - ZO,WQNJO/ /
Qy@ - T— i B
) T e

vL=t8
RO d33,

SVdAg 1 LN0Y SN

1111111111 KO
433N, 13534
ONY :

WA SH

BAVAS HAAVY]

B1S'04 084 €1D  £Od"304 OL DAD om0 [
REAPP TN MY 218 - LOE "0Z FUNT 'L JPIRO) (M)05-5 I00KET DM’ LOdLS DIYZIE0R OZVERIMONDI VAL LEONRLOZAN S et D84



HCM Signalized Intersection Capacity Analysis
1: US1 Bypass & Coakly Road/Cottage Street

Attachment 2

O T T2 N . S S

Maovement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations & i) X 4% LI 3
Traffic Volume (vph) 38« 6 10 /220 ST ST 15 AW S 207 56 B S0
Future Volume (vph) 38 6 10 220 10 74 15 1901 217 5 1131 10
Ideal Fiow {vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 4.0 4.0 6.0 4.0 4.0 40 4.0
Lane Util. Factor 1.00 100 100 100 *0.88 100 095
Frt 0.97 1.00 085 1.00 098 100 1.00
Flt Protected 0.97 095 100 09 100 095 1.00
Satd. Flow (prot) 1753 1763 1615 1805 3228 1805 3535
Flt Permitted 0.34 070 100 09 1.00 095 1.00
Satd. Flow (perm) 625 1288 1615 1805 3228 1805 3535
Peak-hour factor, PHF 079 079 079 076 076 076 090 09 09 09 0989 099
Adj. Flow (vph) 43 8 13 289 13 97 17 2112 241 57 1142 10
RTOR Reduction (vph) 0 7 0 0 0 79 0 6 0 0 0 0
Lane Group Flow {vph) 0 62 0 0 302 18 17 2347 0 57 1% 0
Heavy Vehicles (%) 3% 0% 0% 3% 0% 0% 0% 2% 2% 0% 2% 0%
Turn Type Perm NA Perm NA  Perm  Prot NA Prot NA
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 8 8
Actuated Green, G (s) 22.0 220 220 34 760 40 766
Effective Green, g (s) 240 24.0 220 54 78.0 60 786
Actuated g/C Ratio 0.20 020 018 005 065 005 065
Clearance Time () 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap {vph) 125 259 296 81 2098 90 2315
v/s Ratio Prot 001 ¢0.73 c0.03 033
v/s Ratio Perm 0.10 c0.23 0.01
v/c Ratio 0.49 17 006 - 0.21 112 063 050
Uniform Delay, d1 426 48.0 405 55.2 210 55.9 10.6
Progression Factor 1.00 100 1.00 097 059 100 1.00
Incremental Delay, d2 3.1 108.4 0.1 0.7 573 13.7 08
Deiay (s) 457 1564 405 544 698 696 114
Level of Service D F D D E E B
Approach Delay (s) 457 128.2 69.7 14.1
Approach LOS D F E B
Intersection Summary - LT e e S
HCM 2000 Control Delay 585 HCM 2000 Level of Service E
HCM 2000 Volume to Capacity ratio 1.10
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 120
Intersection Capacity Utilization 82.3% ICU Level of Service E
Analysis Period {min) 15
¢ Critical Lane Group

Synchro 10 Report

Stephen G. Pernaw & Company, Inc.

1831A PM 2030 Build Scenario A Mit2.syn



Attachment 3

Ifersection Summary

Timings
1: US1 Bypass & Coakly Road/Cottage Street
P N
Lane Group EBL EBT WBL WBT WBR NBL  NBT SBL S8BT
Lane Configurations & ) F LS %  Ab
Traffic Volume (vph) 38 6 220 10 74 15 1901 5 1131
. Future Volume (vph) 38 6 220 10 74 15 1901 56 1131
Turn Type Perm NA  Perm NA  Perm Prot NA Prot NA
Protected Phases 4 8 5 2 i 6
Permitted Phases 4 8 -8
Detector Phase 4 4 8 8 8 5 2 1 6
Switch Phase
Minimum Initia! {s) 40 4.0 4.0 40 4.0 40 4.0 4.0 4.0
Minimum Split (s) 16.0 160  16.0 160 160 110 160 110 16.0
Total Split (s) 280 280 280 280 280 110 810 110 810
Total Split (%) 233% 233% 233% 233% 233% 92% 675% 92% 67.5%
Yellow Time (s) 4.0 4.0 4.0 40 4.0 40 4.0 4.0 40
Ali-Red Time (s) 20 2.0 20 20 20 20 20 20 20
Lost Time Adjust (s) -2.0 2.0 0.0 20 -2.0 2.0 20
Total Lost Time (s) 4.0 4.0 6.0 4.0 4.0 4.0 40
Lead/Lag Lag Lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes
Recali Mode None None None None None None C-Min None C-Min
Act Effct Green (s) 24.0 240 220 103 792 70 834
Actuated g/C Ratio 0.20 020 018 009 0.66 006 070
vic Ratio 0.52 117 024 0.1 110 054 047
Control Delay 529 151.2 39 477 658 743 10.3
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 529 151.2 39 477 658 743 10.4
LOS D F A D E E B
Approach Delay 52.9 115.4 65.7 13.4
Approach LOS D F ‘E

Cycle Length: 120

Actuated Cycle Length: 120

Offset: 0 (0%), Referenced to phase 2:NBT and 6:SBT, Start of Green, Master Intersection

Naturai Cycle: 150

Control Type: Actuated-Coordinated

Maximum v/c Ratio: 1.17

Intersection Signal Delay: 54.8
Intersection Capacity Utilization 82.3%
Analysis Period (min) 15

Splits and Phases:

Intersection LOS: D

ICU Level of Service E

1:US1 Bypass & Coakly Road/Cottage Street

Stephen G. Pernaw & Company, Inc.

Synchro 10 Report

1831A PM 2030 Build Scenario A Mit2.syn



Attachment 4

Queues
1: US1 Bypass & Coakly Road/Cottage Street

Y

Lane Group EBT WBT WBR NBL NBT SBL SBT
Lane Group Flow (vph) 69 302 97 17 2353 57 1152
v/c Ratio 052 117 024  0.11 110 054 047
Control Delay 529 1512 39 477 658 743 103
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.1
Total Delay 529 1512 39 477 658 743 104
Queue Length 50th (ft) 42  ~278 0 12 ~1216 44 162
Queue Length 95th (ft) 80  #353 3 m13 #1336 #97 372
Internal Link Dist (ff) 898 606 304 719
Turn Bay Length (ft) 50 100 150

Base Capacity (vph) 132 259 407 154 2137 105 2528
Starvation Cap Reductn 0 0 0 0 0
Spillback Cap Reducin 0 0 0 284
Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio

0.1 110 054 051
~  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.

m  Volume for 95th percentile queue is metered by upstream signal.

Synchro 10 Report
Stephen G. Pernaw & Company, Inc. 1831A PM 2030 Build Scenario A Mit2.syn



HCM Signalized Intersection Capacity Analysis
2: US1 Bypass & Borthwick Avenue/Cate Street Extension

Attachment 5

Ay ¢ T AN oA
Movement FBL FEBT EBR WBL WBT WBR NBL NBT NBR SBL S8BT SBR
Lane Configurations ¥ & ' % 1 ¥ LI 3 LI 5
Traffic Volume (vph) 185 ¢ 14 7 87 527 1./ 288 36 13807 11 7200 w103 140/
Future Yolume (vph) 485 14 87 52 11 288 36 1380 11 200 1034 140
Ideal Flow (vphp!) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost fime (s) 4.0 4.0 8.0 4.0 40 6.0 4.0 40 4.0 4.0
Lane Util. Factor 095 095 100 100 095 09 100 09 100 095
Frt 100 100 08 100 08 08 100 100 1.00  0.98
Fit Protected 095 095 100 09 100 100 095 1.00 095 1.00
Satd. Flow {prot) 1698 1708 1615 1805 1554 1534 1752 3497 1752 3502
Fit Permitted 095 095 100 09 100 100 095 1.00 095 1.00
Satd. Flow (perm) 1698 1708 1615 1805 1554 1534 1752 3497 1752 3502
Peak-hour factor, PHF 083 083 083 09 0% 090 097 097 097 09% 09 096
Adj. Flow {vph) 584 17 105 58 12 320 37 1423 " 208 1077 146
RTOR Reduction (vph}) 0 0 85 0 144 158 0 1 0 0 9 0
L.ane Group Flow (vph) 298 303 20 58 22 8 37 1433 0 208 1214 0
Heavy Vehicles (%) 1% 0% 0% 0% 0% 0% 3% 3% 17T% 3% 1% 3%
Turn Type Split NA Prot  Split NA Prot Prot NA Prot NA
Protected Phases 7 7 7 8 8 8 5 2 1 6
Permitted Phases
Actuated Green, G (s) 23 223 223 6.0 6.0 6.0 6.1 535 142 - 616
Effective Green, g (s) 243 243 223 8.0 8.0 6.0 8.1 55.5 162 636
Actuated g/C Ratio 020 020 019 007 007 005 007 046 013 053
Clearance Time (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 343 345 300 120 103 76 118 1617 236 1856
v/s Ratio Prot 0.18 ¢0.18 001 003 001  0.01 0.02 c0.41 c0.12 035
v/s Ratio Perm
vic Ratio 087 088 007 048 022 011 031 089 088 065
Uniform Delay, d1 463 464 403 540 530 544 533 294 51.0 203
Progression Factor 100 100 100 - 100 100 1.00 100 1.00 090 076
Incremental Delay, d2 201 214 0.1 30 11 0.6 1.5 7.6 25.2 15
Delay (s) : 664 678 404 571 541 551 548 - 370 . 714 16.9
Level of Service E E D E D E D D E B
Approach Delay (s) 63.2 55.0 374 24.7
Approach LOS E D D C
Intersection Summary - - ‘ L e b e e TR
HCM 2000 Contro! Delay 391 HCM 2000 Level of Service D
HCM 2000 Volume to Capacity ratio 0.89
Actuated Cycle Length (s) 120.0 Sum of lost time (s) 20.0
Intersection Capacity Utilization 80.0% {CU Level of Service D

Analysis Period (min) 15
¢ Critical Lane Group

Stephen G. Pernaw & Company, Inc.

Synchro 10 Report
1831A PM 2030 Build Scenario A Mit2.syn



Attachment 6

Timings
2: US1 Bypass & Borthwick Avenue/Cate Street Extension

S R N

L ane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL S8BT
Lane Configurations % &g o % t rd % 4B Y 41
Traffic Volume {vph) 485 14 87 52 11 288 36 1380 200 1034
Future Volume (vph) 485 14 87 52 " 288 36 1380 200 1034
Turn Type Split NA  Prot  Split NA  Prot  Prot NA  Prot NA
Protected Phases 7 7 7 8 8 8 5 2 1 6
Permitted Phases

Detector Phase 7 7 7 8 8 8 5 2 1 6
Switch Phase

Minimum Initial (s) 4.0 40 4.0 40 4.0 4.0 4.0 40 40 4.0
Minimum Split (s) 1.0 110 1O 10 110 10 110 160 110 160
Total Spilit (s) 290 290 290 120 120 120 110 590 200 680
Total Split (%) 242% 242% 242% 100% 10.0% 10.0% 92% 492% 167% 56.7%
Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 40 40 4.0
All-Red Time (s) 20 20 20 20 20 20 20 20 20 2.0
Lost Time Adjust (s) 2.0 -2.0 0.0 -20 2.0 0.0 -2.0 2.0 29 2.0
Total Lost Time (s) 40 4.0 6.0 40 4.0 6.0 4.0 4.0 40 4.0
lead/lag Lag Lag Lag Lead Lead Lead Lag lag Lead Lead
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Recall Mode None None None None None None None C-Min None C-Min
Act Effct Green (s) 243 243 223 8.0 8.0 60 105 556 162  66.1
Actuated g/C Ratio 020 020 019 007 007 005 009 046 014 055
vic Ratio 087 08 023 049 067 065 024 089 08 063
Control Delay 712 724 12 682 246 171 550 375 768 164
Queue Delay 1.5 12.6 0.0 0.0 47 5.0 0.0 24 0.0 0.2
Total Delay 827 850 12 682 294 220 550 398 768 166
LOS F F A E C C D D E B
Approach Delay 716 32.0 40.2 253
Approach LOS E C D C

Intersection Summary
Cycle Length: 120
Actuated Cycle Length: 120

Offset: 16 (13%), Referenced to phase 2:NBT and 6:SBT, Start of Green

Natural Cycle: 90

Control Type: Actuated-Coordinated -

Maximum v/c Ratio: 0.89

Intersection Signal Delay: 39.6 Intersection LOS: D
Intersection Capacity Utilization 80.0% ICU Level of Service D
Analysis Period (min) 15

Splits and Phases:  2: US1 Bypass & Borthwick Avenue/Cate Street Extension

Synchro 10 Report
Stephen G. Pernaw & Company, Inc. 1831A PM 2030 Build Scenario A Mit2.syn



Attachment 7

Queues
2: US1 Bypass & Borthwick Avenue/Cate Street Extension

O T T 2 N N B

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL  SBT
Lane Group Flow (vph) 298 303 105 58 166 166 37 1434 208 1223
v/c Ratio 087 08 023 043 067 065 024 08 08 063
Control Delay 72 724 12 682 246 171 50 375 768 164
Queue Delay 15 126 0.0 0.0 4.7 50 00 24 0.0 0.2
Total Defay 827 850 12 682 294 220 550 398 768 166
Queue Length 50th (ft) 234 240 0 44 9 0 26 524 136 417
“Queue Length 95th (ft) #340  #346 0 90 #94 51 64 634 m#256 m125
internal Link Dist (ft) 916 388 250 304
Turn Bay Length (ft) 225 225 150 200 150
Base Capacity (vph) 353 355 463 120 247 258 153 1619 236 2025
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 201
Spiliback Cap Reductn 41 M 0 0 38 47 0 96 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0

Reduced v/c Ratio 096 096 023 048 079 079 024 094 08 067

ftarsection Summary

# 95th percentile volume exceeds capacnty queue may be Ionger
Queue shown is maximum after two cycles.

m  Volume for 95th percentile queue is metered by upstream sngnal.

Synchro 10 Report
Stephen G. Pernaw & Company, Inc. 1831A PM 2030 Build Scenario A Mif2.syn



