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2150A 

M E M O R A N D U M 
 
Ref: 2150A  
 

 To: Beth Fenstermacher, Assistant City Planner    
               City of Concord   

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

 Subject: Grappone Mazda - Response to Engineering Services Transportation Review 
   

Date: March 2, 2021  

On February 17, 2022 the City issued a memorandum that provided comments regarding four 
documents from our office regarding the proposed automobile dealership at 134 Manchester 
Street. The purpose of this memorandum is to provide responses to all applicable comments.   A 
portion of each comment is repeated or paraphrased below, for convenience:   

City Comment 5 – Overview – First Bullet: “… the traffic study omitted the following: description of 
existing conditions of the roadway width, lane widths, signing, lighting, road conditions, and adjacent 
uses the driveway locations including those across the street from the proposed development site.”  

SGP & Co. Inc. Response:  Page 3 of the “Traffic Impact Assessment” (TIA) contains a description of 
Manchester Street in general terms.  The field survey and site plan by Nobis indicates that the travel 
lanes are approximately 12-feet in width.  The overall roadway width is variable due to the shoulders in 
the immediate area (see Site Plan).  Other than the posted speed limit signs mentioned in the TIA, there 
are no regulatory or warning signs in the vicinity of the subject site.  Pole-mounted luminaires are 
present at various locations along the south side of the highway, including one along the site frontage.  
The pavement condition is fair, with longitudinal cracking noted in several areas.  There are 
commercial driveways on both sides of the subject site and the Banks Chevrolet dealership driveway is 
located on the north side of Manchester Street.  The centerline offset between the proposed Mazda 
driveway and the Banks driveway measures approximately 120-feet. 

City Comment 5 – Overview – Second Bullet: “… a gap analysis may be helpful in documenting the 
number of sufficient gaps in the mainline traffic stream for vehicles to turn to and from the proposed 
development.”  

SGP & Co. Inc. Response:  The gaps in the traffic stream on Manchester Street were measured using 
the October 14, 2021 count data for the highest 15-minute interval within the weekday PM peak hour. 
The left-turn departure movement from the proposed site driveway requires a simultaneous gap of 
sufficient length in both the eastbound and westbound traffic streams.  The analysis is summarized on 
Attachments 1-8, and it demonstrates that the number of acceptable gaps exceeds the anticipated 
demand by a comfortable margin.  The left-turn arrival movement into the subject site requires a gap of 
sufficient length in the eastbound traffic stream only.  The analysis is summarized on Attachments 9-12; 
with similar findings. 
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City Comment 5 – Overview – Third Bullet: “The applicant should provide a comparison of the 
available sight lines with AASHTO guidelines to determine if the available sight lines for a vehicle 
exiting the site meet or exceed the minimum requirements based on vehicle speeds on Manchester 
Street. In addition, the applicant should confirm that the required sightlines to not cross into abutting 
parcels in which a sight line easement would be needed.”  

SGP & Co. Inc. Response:  Attachment 13 depicts the line of sight looking left and right from the 
proposed site driveway approach to Manchester Street.  The “eye” location for an exiting driver is set at 
14.5-feet from the traveled way, and the “eye” location for approaching drivers set at 2.0-feet from the 
double-yellow centerline.  The AASHTO guidelines call for 200-feet of stopping sight distance for 30 
mph (posted speed limit) and 305-feet for a design speed of 40 mph.  This graphic demonstrates that the 
required sightlines who do not encroach on abutting properties. 

 

The following comments and responses pertain to the “Traffic Volumes and Projections” section of the 
city memorandum: 
 
City Comment 1: “The applicant should either provide justification for why the impacts of the 
proposed development should not also be evaluated during the Saturday peak hour or provide an 
analysis of the traffic impacts of the project during the Saturday peak hour.”  

SGP & Co. Inc. Response:  A supplemental traffic count was conducted at the Banks Chevrolet 
Driveway intersection on Saturday, February 26, 2022 from 10 AM to 2 PM.  The detail sheets 
pertaining to this four-hour traffic count is attached (see Attachment 14).  The Saturday midday peak 
hour occurred from 12:00 to 1:00 PM, and the following volumes were observed: 

 

18
456

3
5
1
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City Comment 2: “The applicant should obtain or collect Saturday daily traffic counts along 
Manchester Street in the vicinity of the site to confirm whether the traffic impacts of the proposed 
development should be evaluated on a Saturday basis…”  

SGP & Co. Inc. Response:  Supplemental 2033 Build Traffic Volumes have been prepared for the 
AM, PM and SAT peak hour periods and these are summarized on Figure 1.  It should be noted that the 
traffic projections contained in the original TIA were based on an estimated 80% west / 20% east trip 
distribution split.  Analysis of the traffic patterns observed at the Banks Chevrolet driveway revealed 
that the actual split is 66% west / 34% east.  Consequently, the traffic volumes on Figure 1 reflect this 
new trip distribution pattern.  These projections show that the proposed dealership will generate higher 
traffic levels during the Saturday midday peak hour (107 trips) than during the weekday AM (49 trips) 
and PM (69 trips) peak hour periods. Attachment 15 shows the updated distribution of site traffic for the 
three peak hour periods.   
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City Comment 3: “The methodology used in developing the seasonal adjustment factor, shown in 
Appendix E of the traffic study, is reasonable.”  

SGP & Co. Inc. Response:  No response required.  

City Comment 4: “The methodology used in developing the pandemic adjustment factor, shown in 
Appendix E, is reasonable.”  

SGP & Co. Inc. Response:  No response required.  
 
City Comment 5: “Consistent with other comments in this memorandum, the applicant should provide 
justification that the Saturday peak hour should not be included within the study or conduct an 
analysis of the traffic impacts of the proposed development during the Saturday peak hour. In either 
case, it should be confirmed that the queuing analysis in the Driveway Separation Memorandum dated 
February 4, 2022 is valid for the critical time periods such that the Manchester Street eastbound and 
westbound left turn vehicles do not queue back beyond their striped storage, deceleration and taper 
areas.” 

SGP & Co. Inc. Response:  As shown in Figure 1, the Saturday midday peak hour case is included 
herein.  The updated “Vehicle Queuing Summary - 2033” is shown below: 
 

WB Left-Turn Arrivals 

(Grappone)

EB Left-Turn Arrivals 

(Banks)

2033 AM Peak Hour - LT Volume 12 vehicles 30 vehicles

         Method 1:  AASHTO Queue 0.40 veh (10') 1.00 veh (25')

         Method 2:  Synchro Queue (95th) 0.10 veh (3') 0.20 veh (5')

         Method 3:  SimTraff ic Queue (95th) 1.70 veh (34') 2.15 veh (43')

2033 PM Peak Hour - LT Volume 10 vehicles 26 vehicles

         Method 1:  AASHTO Queue 0.33 veh (8') 0.87 veh (22')

         Method 2:  Synchro Queue (95th) 0.10 veh (3') 0.20 veh (5')

         Method 3:  SimTraff ic Queue (95th) 1.60 veh (32') 2.15 veh (43')

2033 SAT Peak Hour - LT Volume 18 vehicles 25 vehicles

         Method 1:  AASHTO Queue 0.60 veh (15') 0.83 veh (21')

         Method 2:  Synchro Queue (95th) 0.10 veh (3') 0.10 veh (3')

         Method 3:  SimTraff ic Queue (95th) 1.60 veh (32') 1.95 veh (39')

VEHICLE QUEUING SUMMARY - 2033

 

Attachments 16-24 contain the queue length computations.  Attachments 25-26 summarize the 
westbound left-turn queue lengths observed in the field at the Banks driveway.  In most 
instances, there were no vehicles waiting to turn left into the Banks site.  The next most common 
instances (in descending order) were: 1) a “rolling” left-turn arrival that did not need to stop, 2) a 
one-vehicle queue, and least frequent: a two-vehicle queue (where it appears that two vehicles 
arrived together to drop-off one of the two vehicles).    

 
City Comment 6: “If the distribution is updated, it should be confirmed that the queuing analysis in 
the Driveway Separation Memorandum dated February 4, 2022 is still valid.”  

SGP & Co. Inc. Response:  The new trip distribution pattern is reflected in the traffic volumes shown 
on Figure 1, and the “Vehicle Queuing Summary” shown above has been updated accordingly.  
Attachment 15 shows the updated distribution of site traffic based on the travel patterns observed at the 
Banks driveway. 
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City Comment 7: “The delay and queue length appear to have decreased in Addendum One for the NB 
LT Departures in the 2023 Build. The applicant should explain this change in operations.”   

SGP & Co. Inc. Response:  Table 3-R in Addendum One inadvertently transposed the 2023 Build PM 
case with the 2033 Build AM case.  To clarify, the original Table 3-R and corrected Table 3-R are 
shown together on Page 5.  It should be noted that a third version of Table 3-R is necessary given that 
the trip distribution patterns have been updated in conjunction with this memorandum.  Page 6 contains 
the latest edition of Table 3-R, and the computations are attached (see Attachments 16-18).  

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2023 Build 75.3 0.18 F 1 161.8 0.34 F 1

2033 Build 211.3 0.80 F 3 >300* 1.67 F 5

2023 Build 18.2 0.01 C <1 22.6 0.02 C <1

2033 Build 20.3 0.04 C <1 26.8 0.05 D <1

  3. Manchester Street - WB LT-Turn Arrivals

2023 Build 10.5 0.01 B <1 11.7 0.01 B <1

2033 Build 11.0 0.01 B <1 12.4 0.01 B <1

1 HCM  Contro l Delay (seconds per vehicle), 2 HCM  Volume to Capacity Ratio , 3 HCM  Level o f Service, 4 HCM  95th Percentile Queue (vehicles)

 *HCM  2010 Pg 19-28: "If demand exceeds capacity during a 15-minute period, the delay results computed by the procedures may not accurate"

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2023 Build 75.3 0.18 F 1 211.3 0.80 F 3

2033 Build 161.8 0.34 F 1 >300* 1.67 F 5

2023 Build 18.2 0.01 C <1 20.3 0.04 C <1

2033 Build 22.6 0.02 C <1 26.8 0.05 D <1

  3. Manchester Street - WB LT-Turn Arrivals

2023 Build 10.5 0.01 B <1 11.0 0.01 B <1

2033 Build 11.7 0.01 B <1 12.4 0.01 B <1

1 HCM  Contro l Delay (seconds per vehicle), 2 HCM  Volume to Capacity Ratio , 3 HCM  Level o f Service, 4 HCM  95th Percentile Queue (vehicles)

 *HCM  2010 Pg 19-28: "If demand exceeds capacity during a 15-minute period, the delay results computed by the procedures may not accurate"

Manchester Street

3

Proposed

Site Drivew ay 1 2

 1. Proposed Site Drivew ay - NB LT Departures

 2. Proposed Site Drivew ay - NB RT Departures

 1. Proposed Site Drivew ay - NB LT Departures

 2. Proposed Site Drivew ay - NB RT Departures

Table 3-R                 
(Addendum One)

STOP-Controlled Intersection Capacity Analysis

Manchester Street / Proposed Site Driveway

Weekday AM Peak Hour Weekday PM Peak Hour

Table 3-R                 
(Addendum One)   

Corrected

STOP-Controlled Intersection Capacity Analysis

Manchester Street / Proposed Site Driveway

Weekday AM Peak Hour Weekday PM Peak Hour
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The following comments and responses pertain to the “Site Access and On-Site Circulation” section of 
the city memorandum: 
 
City Comment 1: “The elimination of one additional existing driveway opening on Manchester Street 
is a positive improvement for access management along the Manchester Street corridor.”  

SGP & Co. Inc. Response:  We concur.  
 
City Comment 1: “Ideally, the proposed driveway would be aligned across from the opposite (Banks) 
driveway to form a standard four-way intersection, or with a positive offset such that the mainline or 
driveway left turns would not conflict. If either of these site driveway designs cannot be accomplished, 
the applicant shall present a solution, for review and approval by the City’s Traffic Engineer and 
Planning Board, to address the need for left turn treatment for the 2023 opening year and 2033 
horizon year, to mitigate the projects impacts to Manchester Street and neighboring driveways.”  

SGP & Co. Inc. Response:  According to city staff communications with the Applicant, the relocation 
of the site driveway (175’ from Banks driveway) is a city suggestion and not a requirement.  Based on 
this input from the city, and the Applicant’s desire to keep the proposed site driveway in its original 
position, our office recommends that the existing shoulder on the north side of Manchester Street be 
widened to 12-feet in width to function as a “bypass” shoulder, as shown on Exhibit 1.     

 

CC: J. Chris Nadeau, P.E., Nobis 
       Amanda Osmer, Grappone Mazda 

Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4 Delay 1   V/C 2 LOS 3 Queue 4

2033 Build 162.2 0.31 F 1 >300* 1.30 F 4 59.0 0.38 F 2

2033 Build 22.6 0.02 C <1 27.4 0.09 D <1 14.0 0.05 B <1

  3. Manchester St. - WB LT-Turn Arrivals

2033 Build 11.7 0.02 B <1 12.4 0.02 B <1 9.3 0.02 A <1

1 HCM  Control Delay (seconds per vehicle), 2 HCM  Volume to  Capacity Ratio , 3 HCM  Level o f Service, 4 HCM  95th Percentile Queue (vehicles)

 *HCM  2010 Pg 19-28: "If demand exceeds capacity during a 15-minute period, the delay results computed by the procedures may not accurate"

Manchester Street

3

Proposed

Site Drivew ay 1 2

Saturday Peak Hour

STOP-Controlled Intersection Capacity Analysis - 3/2/2022

Manchester Street / Proposed Site Driveway

 1. Site Drivew ay - NB LT Departures

 2. Site Drivew ay - NB RT Departures

Table 3-R                 
(Response to 

Comments)

Weekday AM Peak Hour Weekday PM Peak Hour



3
0

:1
 D

e
p

a
rtu

re
 T

a
p
e
r =

 3
6
0
'

5
0
'

1
2
' B

y
p

a
s
s
 S

h
o
u

ld
e
r

12'

B
a

n
k
s
 

D
riv

e
w

a
y

Grappone 
Driveway

Driveway Centerline

P
R

O
P

O
SE

D
 G

R
A

P
P

O
N

E
 M

A
Z

D
A

 
D

E
A

L
E

R
S

H
IP

C
O

N
C

O
R

D
, N

E
W

 H
A

M
P

SH
IR

E

T
R

A
F

F
IC

 M
IT

IG
A

T
IO

N
 P

L
A

N
 

D
E

S
IG

N
E

D
:

S
G

P

C
H

E
C

K
E

D
:

S
G

P

D
R

A
W

N
:

C
A

P

S
te

p
h

e
n

 G
. P

e
rn

a
w

 &
 C

o
. In

c
.

T
R

A
N

S
P

O
R

T
A

T
IO

N
E

N
G

IN
E

E
R

IN
G

P
L

A
N

N
IN

G

D
E

S
IG

N

P
.O

. B
o

x
 1

7
2
1

, C
o

n
c
o

rd
, N

H
 0

3
3
0
2

P
h

o
n

e
: (6

0
3
) 2

2
8
-5

7
5
0
, F

a
x
: (8

6
6
) 9

2
9
-6

0
9
4

J
O

B
 N

O
.

2
/2

8
/2

1

D
A

T
E

:

2
1
5
0
A

1
" =

 5
0
'

S
C

A
L

E
:

S
G

P

E
X

H
IB

IT
 1



 

8 
2150A 

ATTACHMENTS 
























































