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Granite Ridge Development Study 

Farmington Road 

Rochester, New Hampshire 

EXECUTIVE SUMMARY 

The intent of this study is to examine the feasibility and conceptual design of 
roadway and water/sewer improvements that would be required to support the 
eventual development of a series of undeveloped parcels along Farmington Road 
(NH Route 11) in Rochester, NH, known as the Granite Ridge Development 
District (GRDD).  The City envisions this area, primarily along the south side of 
Farmington Road from Exit 15 of the Spaulding Turnpike to the Farmington 
Town Line, to be a major commercial and office district for the City in the future.  
This study was conducted to: 

! Estimate the amount of possible development in the GRDD; 

! Perform analyses to estimate the roadway infrastructure to accommodate the 
existing traffic plus the traffic generated by the proposed development; 

! Estimate the water and sewer infrastructure required to support that 
development; and 

! Estimate the infrastructure costs associated with the development of the 
GRDD.

A design horizon of 20 years, to the year 2028, was assumed as a reasonable 
period for the full build-out of the GRDD.

Estimate the Amount of Possible Development in the GRDD

In order to estimate the amount of land in the GRDD that is available to be 
developed based on current Land Use Regulations, the amount of land that cannot 
be developed must be subtracted from the total available acreage.  For purposes of 
this study, the primary limitations to development in this area are two types:  
wetlands and steep slopes.  The GRDD was surveyed by a wetland scientist, who 
determined where the wetlands are based on current definitions of wetlands.  A 
50-foot buffer was added around the wetlands per local and state regulations.  The 
areas of the district where the slopes are too steep (greater than 15%) for building 
were determined from topographic data. 

The wetlands (including the 50-foot buffer) and the steep slopes were plotted on 
the corridor base map of the area.  Then, each lot in the study area was evaluated 
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for development potential based on allowed land uses and maximum lot coverage 
given the above physical limitations.  For the most part, it was assumed that each 
existing lot would be developed separately unless the lot size was too small to be 
realistically developed.  In these cases, some of the lots were consolidated with 
others to serve the needs of a particular development proposal.  Based on this 
analysis, a total of approximately 1.6 million square feet of combined retail and 
other commercial or office uses can potentially be accommodated within the 
GRDD area. 

Estimate the Roadway Infrastructure Required to Accommodate the Existing 
Traffic Plus the Traffic Generated by the Proposed Development 

In order to evaluate the impacts of the expansion of development on Farmington 
Road, CLD conducted a multi-step process that determined the current traffic 
patterns, estimated the potential traffic generated by the district and how it would 
be distributed, assigned that traffic to the roadway system, and then evaluated 
necessary improvements to Farmington Road to accommodate the traffic.  The 
expansion of the Spaulding Turnpike and the proposed realignment of the ramps 
were included in the analysis. 

A frontage road paralleling Farmington Road is proposed to serve the GRDD area 
so that all development traffic does not need to travel on Farmington Road.  The 
frontage road within the GRDD will be a City street serving developments along 
the road.  The roadway would be built to City street standards.  Stubs to sites 
along the frontage road could be provided, with turn lanes on the frontage road as 
appropriate.  Originally, a loop road concept was envisioned, but the extent of 
wetland constraints in the GRDD area made that infeasible. 

Based on this evaluation, lane uses and lengths were established for each 
intersection.  Sketches of the proposed roadway improvements are shown in 
Figures 7 to 15.  In general, the roadway of Farmington Road will need to be a 
median-divided five-lane roadway (2 through lanes in each direction and a center-
turning lane), plus added turning lanes at intersections.  New traffic signals are 
anticipated on Farmington Road at Nashoba Drive, Crane Drive, and a new 
intersection at the former Two Rod Road.  In addition, the intersection of Two 
Rod Road and the frontage road will likely require a signal.  Also, the 
intersections at the Spaulding Turnpike ramps would need to be expanded beyond 
what is proposed for the Turnpike expansion.  The City should coordinate with 
the NHDOT on augmenting their current design for the Exit 15 improvement to 
accommodate the potential widening at some future point. 

Sensitivity analyses were conducted to estimate when improvements would be 
needed to handle both the background growth along the corridor and the added 
traffic from GRDD.  Tables were developed that show when certain 
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improvements should be made based on both the amount of trips generated and 
the year of development in the GRDD. 

Estimate the Water and Sewer Infrastructure Required to Support the 
Development

Concept plans were developed to supply water and sewer service to the GRDD 
based on the projected levels and types of development.  Existing services were 
determined and the location of possible service extensions and related facilities 
were established, as shown in the attached water and sewer concept plans.  Both 
types of service would be placed in roadway rights-of-way. 

Estimate the Costs Associated with the Development of the GRDD

Conceptual level costs were estimated to construct the roadway, water, and sewer 
facilities recommended in the study.  The table below summarizes those costs. 

Estimated Infrastructure Costs

Type Location
Amount (in

2008 $)

Roadway Frontage Road and Interior Intersections $4,330,000
 Access A and Portion of Farmington Road 1,010,000
 Access B/Nashoba Drive and Portion of Farmington Road 1,530,000
 Access C/Crane Drive and Portion of Farmington Road 1,900,000
 Access D/Little Falls Bridge Road and Portion of Farmington Road 1,770,000
 Two Rod Road and Portion of Farmington Road 2,015,000
 Access E and Portion of Farmington Road 695,000
 Access F and Portion of Farmington Road 1,115,000
 Roadway Total: $14,365,000

Water Entire Project 2,900,000
Sewer Entire Project 5,400,000

 Grand Total: $22,665,000
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I. PURPOSE AND SCOPE 

The intent of this study is to examine the feasibility and conceptual design of roadway 
and water/sewer improvements that would be required to support the eventual 
development of a series of undeveloped parcels along Farmington Road (NH Route 11) 
in Rochester, NH, known as the Granite Ridge Development District (GRDD).  Figure 1 
shows the extent of the area included in the GRDD study area.

The City of Rochester retained CLD Consulting Engineers, Inc. (CLD) to evaluate the 
expected impacts due to the eventual development of the GRDD.  The City envisions this 
area, primarily along the south side of Farmington Road from Exit 15 of the Spaulding 
Turnpike to the Farmington Town Line, to be a major commercial and office district for 
the City in the future.  This study was conducted to: 

! Estimate the amount of possible development in the GRDD; 

! Perform analyses to estimate the roadway infrastructure to accommodate the existing 
traffic plus the traffic generated by the proposed development;  

! Estimate the water and sewer infrastructure required to support that development; and  

! Estimate the infrastructure costs associated with the development.  

A design horizon of 20 years, to the year 2028, was assumed as a reasonable period for 
the full build-out of the GRDD.

II. ESTIMATE THE AMOUNT OF DEVELOPABLE LAND IN THE DISTRICT 

In order to estimate the amount of land in the GRDD that is available to be developed 
based on current Land Use Regulations, the amount of land that cannot be developed 
must be subtracted from the total available acreage.  For purposes of this study, the 
primary limitations to development in this area are two types:  wetlands and steep slopes. 

! The GRDD was surveyed by a wetland scientist, who determined where the wetlands 
are based on current definitions of wetlands.  The area included in the GRDD initially 
included Lot 217/48.  That lot was included in the survey, but was later dropped from 
consideration as part of the GRDD.  In addition, Lots 216/1-5 and Lot 221/163 at the 
east end of the GRDD were not included in the GRDD initially, and were not 
surveyed by the wetland scientist.  A 50-foot buffer was added around the wetlands 
per local and state regulations.

! The areas of the district where the slopes are too steep (greater than 15%) for building 
were determined from topographic data. 

The wetlands (including the 50-foot buffer) and the steep slopes were plotted on the 
corridor base map of the area.  Then, each lot in the study area was evaluated for 
development potential based on allowed land uses and maximum lot coverage given the 
above physical limitations.  For the most part, it was assumed that each existing lot would 
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be developed separately unless the lot size was too small to be realistically developed.  In 
these cases, some of the lots were consolidated with others to serve the needs of a 
particular development proposal.  Appendix A contains the report, a map of wetlands and 
steep slopes, and a summary of the available developable land.  A summary of estimates 
of the type and size of development that would be supported is presented in Table 1.  
Based on these estimates, a total of approximately 1.6 million square feet of combined 
retail and other commercial or office uses can potentially be accommodated within the 
GRDD area. 

III. TRAFFIC ANALYSIS 

This portion of the report presents the results of a conceptual level of analysis of traffic in 
the Farmington Road and North Main Street corridor from the Farmington Town Line to 
Ten Rod Road in Rochester. This study was conducted to evaluate potential traffic 
changes in the corridor that are expected to occur as the GRDD area is developed.   

For this traffic study, seven existing intersections were evaluated: 

! North Main Street at Ten Rod Road 

! North Main Street at Spaulding Turnpike Exit 15 Northbound Ramps 

! North Main Street at Spaulding Turnpike Exit 15 Southbound Ramps 

! Farmington Road at Nashoba Drive 

! Farmington Road at Crane Drive 

! Farmington Road at Little Falls Bridge Road 

! Farmington Road at Wal-Mart Entrance. 

In order to evaluate the impacts of the expansion of development on Farmington Road, 
CLD conducted a multi-step process that determined the current traffic patterns, 
estimated the potential traffic generated by the district and how it would be distributed, 
assigned that traffic to the roadway system, and then evaluated necessary improvements 
to Farmington Road to accommodate the traffic.  The process is explained in detail 
below.

The Farmington Road corridor (including part of North Main Street) in Rochester runs in 
a southeasterly-northwesterly direction between Ten Rod Road and the Farmington Town 
Line.  However, for this report Farmington Road is considered to be an east-west road 
and the Spaulding Turnpike a north-south road in order to simplify naming conventions. 

A. Effect of the Spaulding Turnpike Expansion on Traffic Distribution 

The Spaulding Turnpike expansion project, when completed (completion is 
expected in 2012), will reconfigure the interchanges at Farmington Road and Ten 
Rod Road.  At Farmington Road, there will be a full “diamond” interchange and 
all traffic-turning movements to and from the Turnpike will be allowed.  
Currently, the northbound Turnpike to eastbound North Main Street, westbound 
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North Main Street to southbound Turnpike, and southbound Turnpike to 
eastbound North Main Street movements are not allowed at Farmington Road and 
must be made at the Ten Rod Road interchange.  Also, the Ten Rod Road 
interchange will no longer have the southbound off-ramp.   

Table 1

Summary of Developable Land

     
     

  Retail Office     

Lot ID 
in 1000 square feet 

(KSF) Comment   

          
208-1 75 550     
208-2 165 45     
208-4 10      
208-5 7      
208-6 2      

208-6-1 Built Out Built Out     
208-7 Built Out Built Out     
208-8 100 130 Either   
216-1 20      
216-2 15      
216-3 25      
216-4 65      
216-5 Built Out Built Out     
216-6 20      
216-7 45      
216-8 30      
216-9 110      

216-10 N/A N/A PSNH Easement 
216-11 220 140     

221-163 7      
          

Totals        

If Lot 208-8 is Retail 916 735    

If Lot 208-8 is Office 816 865    
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As a result of these changes:  

! All the traffic currently on the southbound off-ramp at Ten Rod Road will use 
the southbound off-ramp at Farmington Road, turning left onto North Main 
Street and proceeding to Ten Rod Road, where it will split to continue on as 
before.

! Only minimal traffic is expected to use the northbound off-ramp at North 
Main Street to make the right turn eastbound, as it would have had a previous 
opportunity to make the same movement at the Ten Rod Road interchange.  It 
is likely that most of this traffic would be destined for the commercial area 
along North Main Street just east of the Turnpike. 

! Only minimal traffic is expected to use the southbound on-ramp from the east, 
as it would have had a previous opportunity to make the same movement from 
Ten Rod Road.  It is likely that most of this traffic would originate in the 
commercial area along North Main Street just east of the Turnpike. 

This ramp system as proposed by NHDOT is shown in Figure 2.  The 
redistribution of the traffic due to these changes is incorporated into both the No-
Build and Build future traffic networks. 

B. Determine the No-Build Traffic Data 

In order to establish the base traffic conditions from which one can evaluate the 
possible effects of the full-development potential of the GRDD, existing traffic 
data is required.  Turning-movement counts were collected during weekday 
morning peak hours (7 to 9 AM), weekday evening peak hours (4 to 6 PM), and 
Saturday peak hours (11:30 to 1:30) at the seven study intersections.  Automatic 
traffic recorder (ATR) counts were collected at four locations along Farmington 
Road, and ATR data collected by NHDOT on Farmington Road and the Turnpike 
ramps was assembled.  The traffic data was seasonally adjusted and balanced 
between intersections, where applicable, to estimate the 2007 peak month
weekday AM, weekday PM, and Saturday peak hour traffic at each of the 
intersections.  The peak month was chosen to be consistent with the normal 
NHDOT traffic impact analysis requirements.  The traffic data are provided in 
Appendix B.  The calculated existing peak hour traffic numbers are shown in the 
spreadsheets in Appendix C (along with many other calculations that will be 
referred to later) and Figure 3.

Even without the GRDD, traffic is expected to grow due to general growth in the 
area and throughout the region.  Based on the Seacoast area traffic forecasting 
model, vehicle miles of travel (VMT) for both Farmington and Rochester are 
expected to increase by about 1.1% per year between 2007 and 2026.  Those 
increases include some projected growth in the GRDD that cannot be separated 
from the other background growth in traffic.  Therefore, the background growth 
rate for the study, assuming that no development occurs in the GRDD, was set at 
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1% per year.  Applying that rate to the existing traffic volumes yields a No-Build 
estimate of traffic volumes if nothing new is built in the district for 2028, which is 
the assumed year that the GRDD will be completely built out.  The 2028 No-
Build volumes thus calculated are shown on Figure 4, with the calculations shown 
in the spreadsheet in Appendix C.

Note that the 2028 No-Build volumes at the Turnpike ramps are adjusted for the 
reconstruction of the Spaulding Turnpike and the reconfiguration of Exits 14 and 
15 as described above.  The movements not currently allowed at North Main 
Street/Farmington Road were estimated based on the current traffic at the Ten 
Rod Road interchange provided by the NHDOT. 

C. Analysis of No-Build Traffic Data 

The capacity of each intersection was analyzed using the software analysis 
package Synchro for both the 2008 existing conditions and for 2028 No-Build 
conditions, which assumes that no development occurs in the GRDD and only 
background growth occurs.  The results of the analysis are presented in Table 2 
for the signalized intersections, and the output sheets are in Appendix D.  For the 
2028 analyses, the signals on Farmington Road at Little Falls Bridge Road and at 
Wal-Mart are coordinated (as is currently the case), and the signals at the 
Turnpike ramps are also assumed to be coordinated.  The North Main Street/Ten 
Rod Road signals are not coordinated with other signals in this corridor.  In all 
cases, the optimum timing as determined by Synchro is used.

As seen in Table 2, the current signalized intersection configurations (including 
the proposed signals at Exit 15 ramps) are expected to handle the traffic at overall 
LOS C or better, with no approach worse than LOS D, through 2028. 

Table 3 shows the capacity results for the unsignalized intersections along the 
corridor.  For the two intersections that remain unsignalized in 2028 under this 
No-Build scenario (at Crane Drive and Nashoba Drive), the vehicles entering and 
leaving the side roads will experience longer delays due to the increase in traffic 
on Farmington Road. 

D. GRDD Trip Generation and Distribution Estimates 

Originally, a loop road concept was envisioned to serve as a local road connection 
between the GRDD developments and Farmington Road; however the extent of 
the wet lands in the area made this concept unrealistic.   

Instead, a frontage road layout parallel to Farmington Road was proposed to serve 
the area so that all development traffic would not need to travel on Farmington 
Road.  Private driveways would tie into this frontage road which would be a city 
street as development occurred.  A series of controlled access points connecting 
this frontage road to Farmington Road is proposed. 
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With the amount and type of development established, potential access points to 
Farmington Road were determined, and various types of development were 
assigned to each lot in light of lot sizes and expected traffic requirements.  The 
parcels were allocated to access points for the purposes of determining the amount 
of GRDD traffic that would be assigned to the network.  Figure 5 shows the 
various lots and proposed access points.  The following allocations were made: 

! Parcels that will have direct access (Access A) onto Farmington Road east of 
Nashoba Road.  This is assumed to be a right-in-right-out-only access, with 
the left turns entering and leaving at Access B. 

" Lots 216-1, 216-2, 216-3 and 221-163 were combined and assumed to 
hold 40,000 square feet of shopping center space and 50 residential units.  
This is a change from the use shown in the developable land study, based 
on input from the City after the completion of the developable land study. 

! Parcels expected to use a new signalized access (Access B, in the current 
location of the Apartment Building drive) across from Nashoba Drive as the 
primary access: 

" Lot 216-4 was assigned a shopping center for the 65,000 square feet of 
retail space. 

! Parcels expected to use a new signalized access (Access C) across from Crane 
Drive as the primary access: 

" Lot 216-6 was assumed to have a 100-room hotel in place of the 20,000 
square feet of retail space shown in the developable land study, based on a 
desire by the City to show a new hotel along the corridor. 

" Lot 216-7 was assigned a shopping center for the 45,000 square feet of 
retail space. 

" Lots 216-8 and 216-9 were assumed to have a combined use of 50,000 
square feet of shopping center, 5,000 square feet of fast food restaurant, 
and 4,000 square feet of convenience store in place of the 140,000 square 
feet of retail space shown in the developable land study.  This was deemed 
to be a more reasonable use of these lots. 

! Parcels expected to use a new access (Access D) across from the currently 
signalized Little Falls Bridge Road as the primary access: 

" The estimate of developable land on Lot 216-11 called for 140,000 square 
feet of office space, which would be placed in the rear of the lot.  In 
conversations with the City, it was determined that land would likely be 
held for conservation purposes, partly to mitigate for wetlands that may be 
disturbed in other parts of the district.  The 220,000 square feet of retail 
space was assumed to be a shopping center. 

! Parcels expected to use a new signalized access point west of the Wal-Mart 
drive, in approximately the location of the former Two Rod Road: 
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" Lot 208-1 was assigned a shopping center for the 75,000 square feet of 
retail space and general office space for the 550,000 square feet of office 
space.

" Lot 208-2 was assigned a discount club for the 165,000 square feet of 
retail space and a medical-dental office for the 45,000 square feet of office 
space.

" Lot 208-4 was assigned a pharmacy for the 10,000 square feet of retail 
space.

! Parcels that will have direct access (Access E) onto Farmington Road west of 
the proposed Two Rod Road access.  This is assumed to be a right-in-right-
out-only access, with the left turns entering and leaving at Two Rod Road. 

" Lot 208-5 was assigned a high-turnover restaurant for the 7,000 square 
feet of retail space. 

" Lot 208-6 was assigned a fast food restaurant for the 2,000 square feet of 
retail space. 

! Lot 208-8 was assumed to have the 130,000 square feet of general office 
space, rather than the optional retail space shown on the developable land 
table (Table 1), and will have direct access (Access F) onto Farmington Road 
west of Access E.  Office space was chosen for this parcel instead of the retail 
to balance the various uses along the corridor. 

! Two additional developable areas along the corridor were also included in the 
analysis: 

" Lot 208-18 across from the Wal-Mart is estimated to contain 40,000 
square feet of general office space, with access via the existing driveway. 

" The remaining lots on Crane Drive are estimated to generate the same 
number of trips as were there when the traffic counts were collected; 
thereby, doubling the number of trips using Crane Drive. 

The above allocations result in the following total assignments of space to the 
GRDD:

! 688,000 square feet of retail space 

! 765,000 square feet of office space 

! 50 residential units 

! 100 hotel rooms. 

Not all of these projected trips will be “new” trips added to the corridor, although 
that will be one component.  Some trips, such as delivery vehicles and some 
shopping trips, will be multi-destination in nature, visiting more than one site in 
the area without needing to travel on Farmington Road between sites.  Other trips, 
especially retail uses, will already be passing by the site and will visit the retail 
use and then continue in their original direction.  The spreadsheet for calculating 
the number of trips is shown in Appendix E and Table 4 summarizes the data.  
The rationale for the estimation and distribution of these trips on the street 
network is discussed below.



- 
1

0
 -

  
0

7
-0

2
4

1
 

T
a

b
le

 4
 -

 T
ri

p
 G

en
er

a
ti

o
n

 D
a

ta
 

 
 

 
 

 
 

 
 

 
 

 
T

o
ta

l 
T

ri
p

s
 

 
 

A
M

 
P

M
 

S
at

L
o

t 
ID

 
A

cc
es

s 
L

an
d

 U
se

 (
IT

E
 L

an
d

 U
se

 C
o

d
e)

 
In

 
O

u
t 

In
 

O
u

t 
In

 
O

u
t

 
 

 
 

 
 

 
 

 
2

1
6

-1
&

2
&

3
 &

 2
2

1
-1

6
3

 
A

cc
es

s 
A

 
5

0
 U

n
it

s 
R

es
id

en
ti

al
 (

2
1

0
) 

9
 

2
8

 
3

2
 

1
9

 
2

5
 

2
2

 
2

1
6

-1
&

2
&

3
 &

 2
2

1
-1

6
3

 
A

cc
es

s 
A

 
4

0
 K

S
F

 S
h

o
p
p

in
g

 C
en

te
r 

(8
2

0
) 

2
5

 
1

6
 

7
2

 
7

8
 

1
0

3
 

9
5

 
 

 
 

 
 

 
 

 
 

2
1

6
-4

 
A

cc
es

s 
B

/N
as

h
o

b
a 

D
r 

6
5

 K
S

F
 S

h
o
p
p

in
g

 C
en

te
r 

(8
2

0
) 

4
1

 
2

6
 

1
1

7
 

1
2

7
 

1
6

8
 

1
5

5
 

 
 

 
 

 
 

 
 

 
2

1
6

-6
 

A
cc

es
s 

C
/C

ra
n

e 
D

r 
1

0
0

-R
o

o
m

 H
o

te
l 

(3
1

0
) 

3
4

 
2

2
 

3
1

 
2

8
 

4
0

 
3

2
 

2
1

6
-7

A
cc

es
s 

C
/C

ra
n

e 
D

r 
4

5
 K

S
F

 S
h

o
p
p

in
g

 C
en

te
r 

(8
2

0
) 

2
8

 
1

8
 

8
1

 
8

8
 

1
1

6
 

1
0

7
 

2
1

6
-8

&
9

A
cc

es
s 

C
/C

ra
n

e 
D

r 
5

0
 K

S
F

 S
h

o
p
p

in
g

 C
en

te
r 

(8
2

0
) 

3
1

 
2

0
 

9
0

 
9

8
 

1
2

9
 

1
1

9
 

2
1

6
-8

&
9

A
cc

es
s 

C
/C

ra
n

e 
D

r 
5

 K
S

F
 F

as
t 

F
o

o
d

 (
9
3

4
) 

1
3

5
 

1
3

0
 

9
0

 
8

3
 

1
5

1
 

1
4

5
 

2
1

6
-8

&
9

A
cc

es
s 

C
/C

ra
n

e 
D

r 
4

 K
S

F
 C

o
n

v
en

ie
n

ce
 S

to
re

 (
8

5
3

) 
3

4
 

3
4

 
3

8
 

3
8

 
4

0
 

4
0

 
 

 
 

 
 

 
 

 
 

2
1

6
-1

1
 

A
cc

es
s 

D
/L

F
B

R
 

2
2

0
 K

S
F

 S
h
o
p

p
in

g
 C

en
te

r 
(8

2
0

) 
1

3
8

 
8

8
 

3
9

6
 

4
2

9
 

5
6

9
 

5
2

5
 

 
 

 
 

 
 

 
 

 
2

0
8

-5
 

A
cc

es
s 

E
 

7
 K

S
F

 H
ig

h
 T

u
rn

o
v

er
 R

es
ta

u
ra

n
t 

(9
3

2
) 

4
2

 
3

9
 

4
7

 
3

0
 

8
8

 
5

2
 

2
0

8
-6

 
A

cc
es

s 
E

 
2

 K
S

F
 F

as
t 

F
o

o
d

 (
9
3

4
) 

5
4

 
5

2
 

3
6

 
3

3
 

6
0

 
5

8
 

 
 

 
 

 
 

 
 

 
2

0
8

-8
 

A
cc

es
s 

F
 

1
3

0
 K

S
F

 G
en

er
al

 O
ff

ic
e 

(7
1

0
) 

1
7

7
 

2
4

 
3

3
 

1
6

1
 

2
9

 
2

5
 

 
 

 
 

 
 

 
 

 
2

0
8

-1
 

T
w

o
 R

o
d

 R
d
 

7
5

 K
S

F
 S

h
o
p
p

in
g

 C
en

te
r 

(8
2

0
) 

4
7

 
3

0
 

1
3

5
 

1
4

6
 

1
9

4
 

1
7

9
 

2
0

8
-2

 
T

w
o

 R
o

d
 R

d
 

1
6

5
 K

S
F

 D
is

co
u

n
t 

C
lu

b
 (

8
6

1
) 

6
6

 
2

7
 

3
5

0
 

3
5

0
 

5
6

5
 

5
6

5
 

2
0

8
-4

 
T

w
o

 R
o

d
 R

d
 

1
0

 K
S

F
 P

h
ar

m
ac

y
 (

8
8

0
) 

1
5

 
1

1
 

4
2

 
4

4
 

3
9

 
3

9
 

2
0

8
-1

 
T

w
o

 R
o

d
 R

d
 

5
5

0
 K

S
F

 G
en

er
al

 O
ff

ic
e 

(7
1

0
) 

7
5

0
 

1
0

2
 

1
3

9
 

6
8

0
 

1
2

2
 

1
0

4
 

2
0

8
-2

 
T

w
o

 R
o

d
 R

d
 

4
5

 K
S

F
 M

ed
ic

al
-D

en
ta

l 
O

ff
ic

e 
(7

2
0

) 
1

9
 

5
 

1
6

 
3

1
 

2
3

 
1

7
 

 
 

 
 

 
 

 
 

 
 

S
u

m
m

it
 R

ea
lt

y
/W

al
-M

ar
t 

4
0

 K
S

F
 G

en
er

al
 O

ff
ic

e 
(7

1
0

) 
5

5
 

7
 

1
0

 
4

9
 

9
 

8
 

 
 

 
 

 
 

 
 

 
 

C
ra

n
e 

D
r 

E
x

p
an

si
o

n
 

D
o

u
b

le
 E

x
is

ti
n

g
 T

ri
p

s 
2

0
 

0
 

2
0

 
3

0
 

6
0

 
4

5
 

 
 

 
 

 
 

 
 

 
 

 
T

o
ta

l 
T

ri
p

 G
en

er
at

io
n

 
1

7
2

2
 

6
8

1
 

1
7

7
6

2
5

4
2

2
5

3
1

2
3

3
1



- 11 -  07-0241 

1. Estimate the Number of Internal Capture Trips 

In a multi-use development such as the one proposed for the GRDD, some 
trips will be made between the individual developments that will not need 
to travel on Farmington Road.  For example, trips between the proposed 
discount club and Wal-Mart or between the proposed offices in Lot 208-1 
and Wal-Mart will use the frontage road to make those trips, with no need 
to travel on Farmington Road.  These trips are called internal capture trips. 

For this analysis, the following developments were evaluated for the 
internal capture procedure: 

! Office space in Lots 208-1 and 208-2; 

! Retail space in Lots 208-1, 208-2, and 208-4 as a unit; 

! Shopping center in Lot 216-11; and 

! The existing Wal-Mart.  

The ITE “Trip Generation Handbook, Second Edition” provides a 
procedure to estimate the number of these internal trips that would not 
leave the district.  The calculations are shown in Appendix F.  The rates 
suggested in the “Handbook” were reduced to compensate for the long 
distance between the individual developments.  In effect, those internal 
trips can be removed from the number of trips using Farmington Road 
because they will not travel on Farmington Road.  However, they will 
travel on the frontage roads system, and are assigned to the frontage road 
for analysis purposes (see the assignment section below), so the total 
number of site-generated trips still remains the same.  The result of this 
exercise is a 17% reduction in trips for these developments assigned to 
Farmington Road during the PM peak hour, and a 21% reduction during 
the Saturday peak hour.  No reductions are made for the AM peak hour 
because internal capture trips are not likely during that time. 

In like manner, it was assumed that the various land uses at Access C 
(hotel, retail space, shopping center, restaurant and convenience store) 
would have a 10% capture rate in both the PM and Saturday peak hours, 
which are somewhat less than the rates determined for the above area, but 
appropriate for these land uses. 

2. Estimate the Number of Pass-By Trips

Retail land uses are likely to attract some trips from the traffic stream that 
are passing by on Farmington Road.  These “pass-by” trips do not add new 
traffic to Farmington Road, but they must be accounted for in the traffic 
analysis because they turn into and out of the access roads and business 
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driveways.  The ITE “Trip Generation Handbook, Second Edition” also 
provides estimates of the percentage of pass-by trips for various land uses.  
The percentage of these trips varies, depending on the land use.  The 
spreadsheet in Appendix E shows the calculations to arrive at the number 
of pass-by trips. 

3. Estimate the Distribution of the New Trips

The estimates of where the GRDD trips are expected to come from and go 
to are based on estimates of the population of, and distance to, towns that 
are included in a 10-mile radius from the District as an estimate of the 
general labor and retail market areas.   The procedure used to determine 
the distribution is outlined in Appendix G.  Based on a review of the 
results, the following distribution of the new trips was used: 

! 5% will use Little Falls Bridge Road; 

! 25% will use North Main Street to and through Downtown Rochester; 

! 15% will use Farmington Road (NH Route 11) to the west; 

! 20% will use the Spaulding Turnpike to the north; and 

! 35% will use the Spaulding Turnpike to the south. 

The new trip distribution calculations are shown in the spreadsheets in 
Appendix C. 

4. Estimate the Distribution of Pass-By Trips

The pass-by trips are distributed in proportion to the direction of through 
traffic on Farmington Road.  As traffic on Farmington Road increases due 
to both the background growth and the development of parcels along 
Farmington Road, the traffic going past a site varies, depending on the 
amount and location of development.  The number of pass-by trips are 
calculated as a percentage of the total number of trips generated by a 
development, and are applied at the intersection where those trips enter or 
leave Farmington Road.  The number of trips turning each way into and 
out of that intersection is assumed to be proportional to the directional 
split of the traffic through the intersection.  For this study, it is assumed 
that the GRDD is fully built out for the pass-by trip determination (2028 
Build scenario). Appendix C shows the calculations. 

E. Assign All Traffic to the Street Network 

Using the number of trips generated in the GRDD and the trip distributions as 
described above, the resulting traffic estimates due to the GRDD were added to 
the 2028 No-Build traffic to determine the total traffic volumes that may be 
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expected at the intersections along Farmington Road in 2028 if the GRDD is fully 
built out at that time.  The methodology of the assignments is shown in the 
spreadsheets in Appendix C.  At the same time, the number of trips that would use 
the frontage roads was estimated from the internal trip capture results using a 
manual process.  The resulting traffic volumes are used to establish the needed 
highway infrastructure along Farmington Road and at the frontage roads in the 
GRDD.  Figure 6 shows the projected 2028 AM, PM, and Saturday peak hour 
traffic volumes with the GRDD fully built out by that time.  For the Build 
condition, it is assumed that Farmington Road will have two travel lanes in each 
direction and a two-way left-turn lane, with left turns prohibited at Access A and 
Access E, and with median barriers as appropriate at the signalized intersections.   

F. Analyze the 2028 Build Traffic 

It should be noted that the above process of assigning traffic is based on many 
global assumptions that affect the traffic volumes.  However, it is expected that 
the resulting traffic volumes, while not necessarily adequate for detailed design of 
highway improvements in the area, are adequate to determine conceptually the 
level of improvements that will be needed, especially the number of traffic lanes 
for through and turning traffic and estimates of the length of those lanes for the 
storage of queued vehicles.  As development occurs, the corridor should be 
monitored to verify that the actual trip generation and traffic assignment are 
consistent with these assumptions. 

The conceptual improvements were determined by examining the calculated 
traffic capacities of the intersections and making changes in the Synchro models 
for various intersection modifications that would alleviate existing and/or 
projected capacity problems.  This is somewhat of a “trial and error” procedure to 
get the best combination of geometrics to handle the expected traffic volumes 
through the intersections.  A desirable design goal is to achieve LOS D or better at 
each of the intersections for each of the time periods studied (AM, PM and 
Saturday peak hours), while providing as little additional “pavement” as possible.  
Tables 5 and 6 show the capacity results of the analysis for signalized and 
unsignalized intersections, respectively, and the analysis sheets are in Appendix 
H.
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Table 5 – Full-Build Capacity Analysis Results – Signalized Intersections 

2028 AM Peak Hour 2028 PM Peak Hour 2028 Sat Peak Hour
Approach/Movement v/c Del LOS Q v/c Del LOS Q v/c Del LOS Q

N Main St/Ten Rod Rd/Commercial Dr

EB Left -- -- -- -- -- -- -- -- -- -- -- -- 
EB Thru/Right 0.51 9 A 138 0.81 16 B 330 0.76 13 B 282 
WB Left 0.68 25 C 114 0.71 29 C 167 0.72 30 C 173 
WB Thru/Right 0.34 2 A 58 0.59 4 A 157 0.51 3 A 105 
NB Left/Thru 0.48 23 C 44 0.80 46 D 122 0.76 47 D 100 
NB Right 0.18 14 B 36 0.35 16 B 95 0.32 17 B 86 
SB Left/Thru/Right -- -- -- -- 0.03 23 C 10 -- -- -- -- 

Intersection 0.55 9 A -- 0.79 13 B -- 0.75 11 B -- 

             

Farmington Rd/NB Ramps

EB Left 0.44 24 C 47 1.12 104 F 287 1.04 78 E 237 
EB Thru 0.49 8 A 112 0.53 12 B 288 0.67 24 C 540 
WB Thru 0.79 23 C 225 1.16 104 F 792 1.10 85 F 736 
NB Left 0.81 22 C 220 1.16 116 F 497 1.10 92 F 619 
NB Right 0.02 13 B 15 0.02 24 C 22 0.02 22 C 22 

Intersection 0.76 18 B -- 1.15 83 F -- 1.09 68 E -- 

             

Farmington Rd/SB Ramps

EB Thru 0.88 12 B 181 0.93 15 B 447 0.88 19 B 528 
WB Left 0.28 28 C 13 0.33 29 C 14 0.37 51 D 18 
WB Thru 0.74 4 A 70 0.90 4 A 3 0.99 8 A 135 
SB Left 0.60 23 C 140 0.68 41 D 197 0.61 38 D 220 
SB Right 0.66 24 C 123 0.81 46 D 197 0.97 68 E 344 

Intersection 0.72 11 B -- 0.88 13 B -- 0.98 20 C -- 

             

Farmington Rd/Nashoba Dr/Access B

EB Left -- -- -- -- 0.13 63 E 5 0.11 41 D 3 
EB Thru 0.66 3 A 43 1.02 19 B 116 0.95 8 A 79 
EB Right 0.01 1 A 0 0.03 1 A 0 0.04 1 A 0 
WB Left 0.34 58 E 108 0.70 64 E 313 0.94 92 F 344 
WB Thru 0.63 3 A 257 0.84 9 A 756 0.94 16 B 1264 
WB Right 0.00 1 A 2 0.01 2 A 4 0.02 2 A 7 
NB Left/Thru 0.15 62 E 38 0.89 129 F 164 0.95 130 F 180 
NB Right 0.02 61 E 37 0.29 65 E 84 0.08 54 D 61 
SB Left/Thru/Right 0.18 63 E 46 0.18 64 E 35 0.30 57 E 50 

Intersection 0.62 5 A -- 0.95 19 B -- 0.96 18 B -- 

             

Farmington Rd/Crane Dr/Access C

EB Left 0.24 67 E 39 0.31 52 D 14 0.45 74 E 30 
EB Thru 0.69 17 B 670 0.95 10 A 207 1.00 22 C 391 
EB Right 0.07 9 A 47 0.08 2 A 3 0.13 5 A 10 
WB Left 0.72 60 E 250 0.88 73 E 283 0.90 55 D 321 
WB Thru 0.63 8 A 540 0.79 9 A 702 0.90 11 B 417 
WB Right 0.02 4 A 6 0.02 4 A 3 0.07 3 A 3 
NB Left/Thru 0.54 63 E 125 0.88 112 F 209 0.93 104 F 244 
NB Right 0.10 57 E 66 0.33 62 E 115 0.28 49 D 105 
SB Left/Thru -- -- -- -- 0.64 79 E 109 0.67 69 E 117 
SB Right -- -- -- -- 0.01 59 E 24 0.02 47 D 34 

Intersection 0.67 18 B -- 0.93 17 B -- 0.95 23 C -- 

             

Farmington Rd/Little Falls Bridge Rd/Access D

EB Left 0.80 41 D 227 0.96 71 E 372 1.09 102 F 377 
EB Thru 0.76 7 A 43 0.99 24 C 707 1.00 33 C 842 
EB Right 0.01 1 A 0 0.06 5 A 5 0.08 2 A 6 
WB Left 0.86 83 F 191 0.90 81 F 346 0.97 71 E 350 
WB Thru 0.98 45 D 572 1.05 59 E 1114 1.14 86 F 1072 
WB Right 0.02 7 A 10 0.12 12 B 25 0.11 4 A 8 
NB Left 0.04 32 C 31 0.42 57 E 175 0.52 50 D 231 
NB Thru 0.04 43 D 15 0.08 60 E 31 0.10 51 D 36 
NB Right 0.09 37 D 35 0.69 56 E 280 0.56 38 D 287 
SB Left 0.60 41 D 237 0.92 114 F 263 1.09 151 F 303 
SB Thru 0.06 46 D 14 0.19 68 E 31 0.21 57 E 35 
SB Right 0.30 37 D 66 0.65 53 D 225 0.96 83 F 297 

Intersection 0.78 29 C -- 0.96 47 D -- 1.00 64 E -- 
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Table 5 – Full-Build Capacity Analysis Results – Signalized Intersections (Cont.) 

2028 AM Peak Hour 2028 PM Peak Hour 2028 Sat Peak Hour

Approach/Movement v/c Del LOS Q v/c Del LOS Q v/c Del LOS Q

             

Farmington Rd/Wal-Mart

EB Left 0.18 72 E 11 0.13 62 E 5 0.27 52 D 17 
EB Thru 0.66 3 A 42 0.98 24 C 651 0.97 25 C 480 
EB Right 0.03 1 A 0 0.07 5 A 12 0.09 9 A 18 
WB Left 0.26 27 C 54 0.69 46 D 208 0.80 37 D 259 
WB Thru/Right 0.64 1 A 24 0.76 3 A 103 0.84 3 A 132 
NB Left/Thru 0.19 43 D 42 0.83 90 F 233 0.82 76 E 224 
NB Right 0.12 27 C 56 0.32 38 D 192 0.42 27 C 244 
SB Left 0.04 41 D 14 0.66 78 E 117 0.39 51 D 65 
SB Thru/Right -- -- -- -- 0.07 57 E 40 0.03 47 D 28 

Intersection 0.60 4 A -- 0.90 19 B -- 0.89 18 B -- 

             

Farmington Road/Two Rod Road

EB Thru 0.79 25 C 473 0.75 31 C 650 0.81 31 C 573 
EB Right 0.11 14 B 40 0.11 19 B 65 0.15 18 B 64 
WB Left 0.81 20 C 267 0.78 43 D 300 0.80 31 C 344 
WB Thru 0.26 2 A 56 0.65 5 A 256 0.55 2 A 75 
NB Left 0.22 32 C 23 0.73 41 D 113 0.61 28 C 107 
NB Right 0..24 14 B 90 0.76 25 C 289 0.65 9 A 120 

Intersection 0.76 18 B -- 0.75 24 C -- 0.77 19 B -- 

             

Frontage Road/Two Rod Road           

EB Left 0.48 43 D 104 0.84 53 D 517 0.90 43 D 548 
EB Thru/Right -- -- -- -- 0.13 28 C 81 0.14 13 B 59 
WB Left -- -- -- -- 0.29 66 E 55 0.31 56 E 57 
WB Thru/Right -- -- -- -- 0.48 62 E 130 0.43 48 D 138 
NB Left/Thru/Right 0.04 2 A 14 0.48 26 C 370 0.12 31 C 71 
SB Left/Thru 0.56 6 A 242 0.14 7 A 80 0.18 40 D 106 
SB Right 0.13 1 A 0 0.34 1 A 228 0.53 1 A 345 

Intersection 0.55 8 A -- 0.62 27 C -- 0.71 24 C -- 

             

v/c – Volume to capacity ratio 
Del – Average delay per vehicle in seconds 
LOS – Level of Service 
Q – 95th percentile queue (feet) 
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Table 6 –  Full-Build Capacity Analysis Results – Unsignalized Intersections 

2028 AM Peak Hour 2028 PM Peak Hour 2028 Sat Peak Hour
Approach/Movement v/c Del LOS Q v/c Del LOS Q v/c Del LOS Q

Farmington Road at Access A

NB Right 0.09 15 B 8 0.23 19 C 22 0.25 19 C 24 

             

Farmington Road at Access E

NB Right 0.21 17 C 19 0.11 16 C 10 0.21 18 C 20 
             

Farmington Road at Access F

WB Left 0.37 18 C 41 0.06 12 B 5 0.06 14 B 5 
NB Left 0.21 48 E 19 0.91 66 F 176 0.23 52 F 21 
             

Frontage Road at Access A 

EB Left/Right 0.03 8 A 2 0.08 9 A 6 0.10 9 A 8 
NB Left/Thru 0.01 2 A 1 0.02 2 A 2 0.02 2 A 2 
             

Frontage Road at Access B 

EB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
WB Left/Thru/Right 0.01 9 A 1 0.04 9 A 3 0.04 9 A 3 
NB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
SB Left/Thru/Right 0.02 3 A 1 0.06 3 A 4 0.07 3 A 6 
             

Frontage Road at Access C

EB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
WB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
NB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
SB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
             

Frontage Road at Access D

EB Left/Thru/Right 0.00 0 A 0 0.13 11 B 11 0.22 13 B 21 
WB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
NB Left/Thru/Right 0.00 0 A 0 0.08 2 A 6 0.12 3 A 10 
SB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
             

Frontage Road at  Wal-Mart

EB Left/Thru/Right 0.00 0 A 0 0.23 16 C 22 0.47 27 D 60 
WB Left/Thru/Right 0.00 0 A 0 0.34 24 C 36 0.88 97 F 144 
NB Left/Thru/Right 0.00 0 A 0 0.04 2 A 3 0.06 2 A 5 
SB Left/Thru/Right 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
             

Frontage Road at Access E

WB Left/Right 0.07 10 A 6 0.07 9 A 6 0.13 10 A 12 
SB Left/Thru 0.00 0 A 0 0.00 0 A 0 0.00 0 A 0 
             

v/c – Volume to capacity ratio 
Del – Average delay per vehicle in seconds 
LOS – Level of Service 
Q – 95th percentile queue (feet) 
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Based on this iterative evaluation, the following lane uses and lengths were 
established in the final analysis for 2028 Full-Build conditions.  Sketches of the 
proposals are shown in Figures 7 to 15. 

! Two through lanes on North Main Street in each direction between Ten Rod 
Road and the Turnpike. 

! Two through lanes on Farmington Road in each direction from the Turnpike 
to the Farmington Town Line and a center two-way left-turn lane and center 
median, as appropriate, with left turns prohibited at Access A and Access E. 

! At North Main Street/Ten Rod Road, as proposed by NHDOT for the 
Turnpike widening project (existing signal) 

" Eastbound – left (150’), thru, thru/right 

" Westbound – left (200’), thru, thru/right 

" Northbound – left/thru, right (260’) 

" Southbound – left/thru/right (commercial drive) 

! At Farmington Road/Northbound Ramps (signalized) – see Figure 15 

" Eastbound – 2 lefts (400’), 2 thru (Turnpike proposal is 1 left (250’) and 2 
thru)

" Westbound – thru, thru/right (same as Turnpike proposal) 

" Northbound – 2 lefts (600’), right (Turnpike proposal is 2 lefts (200’), 
right)

! At Farmington Road/Southbound Ramps (signalized) – see Figure 15 

" Eastbound – 2 thrus, thru/right (Turnpike proposal is thru, thru/right) 

" Westbound – left (200’), 2 thrus (same as Turnpike proposal) 

" Southbound – left, 2 rights (300’) (Turnpike proposal is left, right (100’)) 

! At Farmington Road/Access A (new intersection, unsignalized, no lefts 
allowed) – see Figure 13 

" Eastbound – 2 thrus, right (200’) 

" Westbound – 2 thrus 

" Northbound – right only 

! At Farmington Road/Access B/Nashoba Drive (signalized) – see Figure 12 

" Eastbound – left (200’), 2 thrus, right (200’) 

" Westbound – left (250’), 2 thrus, right (100’) 

" Northbound – left/thru, right (200’) 
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" Southbound – left/thru/right 

! At Farmington Road/Access C/Crane Drive (signalized) – see Figure 12 

" East bound – left (200’), 2 thrus, right (100’)

" Westbound – left (350’), 2 thrus, right (200’) 

" Northbound – left/thru, right (250’) 

" Southbound – left/thru, right (150’) 

! At Farmington Road/Access D/Little Falls Bridge Road (existing signal) – see 
Figure 10 

" Eastbound – left (500’), 2 thrus, right (200’) 

" Westbound – left (350’), 2 thrus, right (200’) 

" Northbound – left (300’), thru, right (300’) 

" Southbound – left (400’), thru, right (400’) 

! At Farmington Road/Wal-Mart/Summit Realty (existing signal) – see Figure 
10

" Eastbound – left (150’), 2 thrus, right (150’) 

" Westbound – left (300’), thru, thru/right 

" Northbound – left/thru, right (300’) 

" Southbound – left, thru/right 

! At Farmington Road/Two Rod Road (new intersection, signalized) – see 
Figure 9 

" Eastbound – 2 thru, right (200’) 

" Westbound – 2 lefts (400’), 2 thru 

" Northbound – left and right lanes extending to the frontage road, right 
(300’)

! At Farmington Road/Access E (new intersection, unsignalized, no lefts 
allowed) – see Figure 8 

" Eastbound – 2 thrus, right (200’) 

" Westbound – 2 thrus 

" Northbound – right only 

! At Farmington Road/Access F (new intersection, unsignalized) – see Figure 7 

" Eastbound – thru, thru/right 

" Westbound – left (200’), 2 thrus 

" Northbound – left, right 
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Note in Table 5 that, even with the added lanes at the Turnpike Exit 15 ramps, the 
northbound ramps intersection is expected to be at LOS E or F and over capacity 
in both the PM and Saturday peak hours.  However, it was determined that it is 
not practical to make the intersection any larger than shown above.  Even with 
this configuration, the bridge over the Turnpike would need to be one lane wider 
than in the current Turnpike proposal.  See also the discussion later under 
“Estimating When the Improvements Should Be Made.” 

Note also in Table 5 that the intersection at Access D/Little Falls Bridge Road is 
expected to operate at LOS E during the 2028 Saturday peak hour.  A second 
westbound left-turn lane into the proposed Access D was investigated to improve 
the operation of the intersection.  However, the recently completed improvements 
at the intersection provide for only one westbound left-turn lane and, therefore, 
the final analysis was performed using that configuration.  See also the discussion 
later under “Estimating When the Improvements Should Be Made.” 

The frontage road will be a City street serving developments along the road.  The 
roadway would be one lane in each direction with a center turn lane.  Each 
intersection is assumed to have one lane approaching from each direction.  Stubs 
to sites along the frontage road would be provided, with turn lanes on the frontage 
road as appropriate.

At Two Rod Road, due to the heavy traffic generated by the possible retail and 
office uses in the area, the frontage road intersection would fail as an unsignalized 
intersection.  It is assumed that intersection would be signalized with the 
following lane geometrics used in the analysis to provide an acceptable LOS: 

! At Frontage Road/Two Rod Road 

" Eastbound – left (400’), thru/right 

" Westbound – left (200’), thru/right 

" Northbound – left/thru, thru/right (400’) 

" Southbound – left/thru, right (free) 

The intersection was also analyzed as a roundabout using NHDOT-supplied 
analysis spreadsheets.  Because of the proposed westbound double left turns on 
Farmington Road at Two Rod Road, the southbound approach to the roundabout 
must also be two lanes.  The right lane would become an exclusive free right-turn 
lane at the roundabout.  The analysis for this configuration results in overall LOS 
C or better, although the proposed two-lane northbound approach on Two Rod 
Road during the PM peak hour is at LOS F.  The northbound traffic is from the 
office development, and it should be possible to stagger work hours to avoid 
having a large majority leaving work during the peak hour.  Based on the inherent 
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uncertainty and long design horizon, it appears impractical to suggest further 
additions to the number of lanes. 

Note also that the frontage road would pass through the Wal-Mart parcel, 
connecting with the existing entrance to Wal-Mart.  Coordination with the 
existing development to secure appropriate easements to allow for cross traffic 
will be required. 

G. Estimate When the Improvements Should Be Made 

Three sets of sensitivity analyses were conducted to estimate when improvements 
would be needed to handle both the background growth along the corridor and the 
added traffic from GRDD. 

1. Adding Lanes to Farmington Road

As mentioned above, by the time that the GRDD is fully developed, 
Farmington Road would need to have two travel lanes in each direction 
and three more signals (at Nashoba Drive, Crane Drive, and Two Rod 
Road) with turning lanes.  The signalized intersections will need two 
through lanes in each direction to handle the through traffic, and the two 
travel lanes in each direction on Farmington Road between the 
intersections will essentially connect those through lanes at the 
intersections.  To the west of Two Rod Road, the roadway will need to 
revert to one lane in each direction at some point to match the existing 
road at the Farmington Town Line. 

This west section of road was analyzed to determine when widening may 
be needed by evaluating various levels of GRDD development as a 
percentage of the total number of trips and year of development.  The 
results are summarized in Table 7.  The associated worksheet is in 
Appendix I.  The PM peak hour traffic was used for the analyses because 
it has the heaviest directional traffic (westbound) of the three peak hours 
analyzed.  The capacity of one lane of roadway is considered to be 1700 
equivalent passenger cars per hour, adjusted for peak hour factor and 
percentage of trucks.  When the volume reaches that level, a second lane is 
required to handle the traffic in that direction.  A second lane would likely 
be added in the opposite direction at the same time, resulting in a 4-lane 
road.

Using this method, a second lane would be needed for this section of road 
by 2028 under full development.  However, the same volume of traffic 
would be using the road to the west in Farmington, where it may remain 
only one lane in each direction.  As the traffic increases, it will be 
necessary to review the amount of traffic and the operation of the road to 
determine the best course of action. 
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Table 7 

Equivalent Passenger Cars per Hour on Farmington Road 
Two Rod Road to Farmington Town Line 

     
 Year
GRDD Trips 2013 2018 2023 2028

0%    1670 

10%    1700 
20%   1645 1730 
30%   1670 1760 

40%   1700 1785 
50%  1650 1730 1820 
60%  1675 1760 1845 

70%  1705 1785 1875 
80% 1655 1735 1820 1905 
90% 1685 1765 1845 1935 

100% 1710 1790 1875 1960 
Lines show maximum hourly traffic volume that one lane can handle (1700) 

Based on the 1700 vph threshold, almost 100% of GRDD traffic could be 
accommodated in 2013 before Farmington Road would need to be 
widened to two lanes in each direction, excluding turn lanes at 
intersections.  However, this also shows that existing traffic levels, plus 20 
years of background growth, will use up most of Farmington Road’s 
capacity by the 2028 design horizon, and only 10% of the projected 
GRDD trips could be accommodated before Farmington Road would need 
to be widened. 

2. Upgrading the Spaulding Turnpike Ramps at Farmington Road

The proposed improvements to the Spaulding Turnpike by NHDOT 
include reconstructing the ramps and their intersections with Farmington 
Road.  The proposed intersection lanes are proposed as follows, and the 
two intersections will be signalized and coordinated. 

! At Farmington Road/Northbound Ramps: 

" Eastbound – left, 2 thru 

" Westbound – thru, thru/right 

" Northbound – 2 lefts, right slip lane 

! At Farmington Road/Southbound Ramps: 

" Eastbound – 2 thrus, right slip lane 

" Westbound – left, 2 thrus 

" Southbound – left, right slip lane 
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Using this configuration, the LOS at the northbound ramps (which has the 
lower LOS of the two intersections) was determined for various years and 
levels of development of the GRDD in order to estimate when the 
intersections would need to be upgraded over and above the proposed 
NHDOT improvements.  The results of the analyses are summarized in 
Table 8.  The PM peak hour traffic was used because it has the worst LOS 
of the three peak hours analyzed.  The desirable LOS D criterion was also 
applied here.  The associated worksheet showing the traffic volumes is in 
Appendix I.  The analysis sheets for the several iterations to create the 
table have not been included. 

Table 8 

Level of Service at Northbound Ramps 
Based on NHDOT Design 

     
 Year
GRDD Trips 2013 2018 2023 2028

0%    C 
10%   C C 
20%  C C D 
30% C C D D 
40% C D D D 

50% D D D E 

60% D D E E 

70% D E E F 

80% E E F F 
90% E F F  

100% F F   

Using the table for various development/year combinations will yield, for 
planning purposes, the approximate time that the upgrade to the 
intersection (and indeed, both ramp intersections) should be made.  For 
example, if the pace of development of GRDD were to be uniform with no 
development in 2008 and full development in 2028, then in 2018 (halfway 
between 2008 and 2028) the level of development would be 50%, and the 
northbound ramp intersection would be at LOS D but approaching LOS E.  
Assuming that LOS D to E is the threshold where upgrading is required, 
then the intersection should be upgraded some time between 2018 and 
2023 with continued GRDD development.   

Note also that if GRDD is not developed, the northbound ramp 
intersection is expected to perform at LOS C in 2028. 
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As mentioned before, the Ramp intersections will need extensive 
improvements by 2028 for full development of the GRDD.  The likely 
changes include:

! A second left-turn lane for eastbound to northbound traffic, which 
would require a third eastbound approach lane at the southbound ramp 
intersection, widening the bridge over the Turnpike to accommodate 
that lane, and adding a second lane to the northbound on-ramp to 
receive the vehicles making the double left. 

! A second right-turn lane from the southbound off-ramp. 

! Lengthening the two left-turn lanes on the northbound off-ramp. 

The City should coordinate with the NHDOT on augmenting their current 
design for the Exit 15 improvements so that this future widening could be 
easily accommodated at some point in the future when required.  Even 
with these changes, which appear to be the limit of the number of lanes 
that the interchange area can hold, the LOS in 2028 for the full GRDD 
build-out scenario is expected to be F at the northbound ramps 
intersection. 

3. Improving the Intersection of Farmington Road and Little Falls Bridge 
Road

The most critical intersection, from a capacity constraint point of view, 
between the Turnpike and the Farmington Town Line is at Little Falls 
Bridge Road.  This intersection was recently improved by the City with 
turning lanes and traffic signals.  In order to estimate the length of time 
that the current configuration will handle traffic, a sensitivity analysis was 
conducted for the intersection.  For this analysis, it was assumed that the 
development at Access D is not constructed, as that would likely be a large 
development that would require the reconstruction of the intersection 
anyway.  Also, to be conservative, the internally captured trips (see 
explanation above) were not considered. 

As was done for the ramp intersections, the capacity was estimated for 
various levels of GRDD development and year, with the results 
summarized in Table 9.  The associated worksheet is in Appendix I.  The 
Saturday peak hour traffic was used because it has the worst current LOS 
of the three peak hours analyzed.  Note again that the development 
percentages are without the Access D development, so they do not 
compare with the percentages in Tables 7 and 8 above. The analysis 
sheets for the several iterations to create the table have not been included. 
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Table 9 

Level of Service at Little Falls Bridge Road 
For Existing Geometry 

     
 Year
GRDD Trips 2013 2018 2023 2028

0%     
10%     
20%     
30%     
40%    C 
50%   C C 
60%  C C D 
70% C C D D 
80% C D D D 

90% D D D E 

100% D D E E 
GRDD trips excludes development at Access D, which would require rebuilding the intersection 

 Internally captured trips not considered  

It can be seen from the table that, using the above assumptions, the 
intersection will continue to operate satisfactorily (LOS D or better) until 
the latter years of the study time and higher percentages of development.  
Again, if the development at Access D occurs, the intersection would need 
to be expanded regardless of the growth in the rest of the GRDD.  
However, it is important to recognize that the City has already made a 
significant investment in roadway improvements in the Little Falls 
Road/Wal-Mart area that should be maintained as long as possible.  The 
magnitude of additional improvements in this area, particularly a second 
westbound left-turn lane at the Little Falls Bridge Road intersection, 
would require major reconstruction of the recently widened section.  The 
cost of such an improvement could very well be cost-prohibitive to a 
single development and, as such, detrimental to the City’s goal of 
economic development of this parcel.  As such, the existing cross section 
of Farmington Road in this area should be preserved as long as possible, 
and could accommodate about 80% of the remaining GRDD traffic 
estimates plus background growth through the 2028 design horizon.

IV. WATER AND SEWER INFRASTRUCTURE 

A. Water Distribution Concept 

The conceptual water distribution is shown in Figure 16.  The layout and features 
concept were based on the following assumed points. 
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! The City is planning to extend a new major water main along the abandoned 
railway alignment paralleling Route 11 under another, separate, development 
project.  With the additional flow supplied from the new (railway) main, a 
new 12-inch-diameter water main is shown to provide for supply and fire 
protection in the new Granite Ridge complex.  In addition, the water 
distribution concept shows the 16-inch main extended westerly beyond Wal-
Mart to the GRDD project limit. 

! The water distribution concept plan (Figure 16) shows four separate 
connections back to the existing 16- and 12-inch-diameter water mains along 
Route 11 to provide recirculation (looping) capability (Accesses B, C, D, and 
E).  In order to properly evaluate the water supply needs of the GRDD, a 
thorough model evaluation of water supply parameters should be conducted to 
confirm adequate supply before plans are further developed.

! Although the City is considering nearby well installation and water booster 
station construction, those costs are not reflected in the GRDD water estimate. 
These features are being developed by another engineering consultant for the 
City.  Also, a water main is shown to extend across the Wal-Mart parcel to 
follow the new frontage road alignment.   

B. Sewer Layout Concept 

The conceptual sewer layout is shown in Figure 17.  The following points were 
considered in determining this layout: 

! Sewer generation was calculated from projected land utilization tables using 
rates published by NHDES.  Areas and uses of projected development were 
used to estimate sewer flows.  This development is discussed earlier and 
summarized in Table 1.  Appendix K shows the calculations.

! The GRDD is roughly bisected by the Wal-Mart store, which is also located 
near the crest in the Route 11 roadway profile.  As such, the concept 
wastewater plan shows a new pump station located west of Wal-Mart.

! The new “West Pump Station” is envisioned to collect flows from those 
developments situated west of Wal-Mart. Topography generally slopes from 
the Farmington line and Wal-Mart towards the proposed pump station 
location.

! Pump station flows will be conveyed through a relatively large force main 
routed along the south side of Route 11 to a new “Receiving Manhole,” 
located east of the Little Falls Bridge Road intersection.  The force-main 
alignment would parallel an existing, smaller force main route in front of Wal-
Mart.

! From the “Receiving Manhole,” flows will be gravity-fed through an 
approximately 18-inch-diameter sewer.  (This size was empirically selected 
for discussion purposes and will need to be sized in a Design Basis Report in 
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the future). Some deeper excavation cuts will be required through this length.  
This alignment and profile will deserve future review in the design phase to 
balance initial capital costs with operating costs. 

! The new 18-inch gravity sewer would extend along the south side of Route 11 
and act both to convey the West Pump Station flows and collect flows from 
businesses that abut Route 11.

! The new 18-inch gravity sewer will cross beneath Route 11 to discharge into 
the existing Route 11 Pump Station located near the Cocheco River Estates.  
We expect that NHDOT will require the crossing construction to use 
directional drilling or jacking technologies due to the high traffic volume.  

! Upon initial review, the 1,000 GPM rated capacity of the Gorman-Rupp T-6 
pump skid appears to be insufficient to handle total flows entering the facility.  
The existing 8-foot-square wetwell may also limit efficient operation of an 
enlarged facility. 

! Depending on condition and results from a capacity analysis, the existing 10-
inch-diameter force main that conveys flows from the existing Route 11 Pump 
Station to a location near Poulin Chevrolet may be suitable for re-use.  
However, some portion will likely be impacted during the upcoming upgrades 
to the Spaulding Turnpike. Excess sewer capacity downstream from the GRDD 
was not evaluated as part of this study.

V. ESTIMATED COSTS 

The table below summarizes the estimated costs to construct the proposed roadways and 
water and sewer infrastructure improvements.  The assumptions and calculations for the 
roadway costs are contained in Appendix J, and the assumptions and calculations for 
water and sewer costs are in Appendix K. 

Estimated Infrastructure Costs
Type Location Amt (in 2008 $)
Roadway Frontage Road and Interior Intersections $4,330,000
 Access A and Portion of Farmington Road 1,010,000
 Access B/Nashoba Drive and Portion of Farmington Road 1,530,000
 Access C/Crane Drive and Portion of Farmington Road 1,900,000
 Access D/Little Falls Bridge Road and Portion of Farmington Road 1,770,000
 Two Rod Road and Portion of Farmington Road 2,015,000
 Access E and Portion of Farmington Road 695,000
 Access F and Portion of Farmington Road 1,115,000
 Roadway Total: $14,365,000

Water Entire Project 2,900,000
Sewer Entire Project 5,400,000

 Grand Total: $22,665,000
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VI. ESTIMATED WETLANDS IMPACTS 

The development of the entire GRDD will result in some wetlands impacts.  Although the 
actual impacts will be dictated by the size, type, and location of each development on the 
individual sites, it is estimated that the following disturbances will occur: 

! Frontage Road – 0.75 acres 

! Farmington Road Widening – 0.25 acres 

! Site Development – 5.75 acres. 

Comparisons with past site development facilities have been used to estimate these 
impact areas.  Actual impacts would be dependent upon specific proposed work.  The 
total estimated impact on wetlands is 6.75 acres.  NHDES guidance policies and 
regulations on wetland impacts would likely influence detailed site development plans by 
individual property owners.  Regulations will be one control on the location of the 
impacts. 

VII. CONSTRUCTION PERFORMANCE STANDARDS 

The City should establish design guidelines and construction performance standards that 
would apply to all development in the GRDD to ensure that City standards are met.  
Items for consideration include: 

! Landscaping

! Signage – placement, size, type, sight distance, etc. 

! Lighting – placement, type, etc. 

! Curbing – granite, bituminous, none 

! Stormwater treatment 

! Building heights/density bonuses 

! Cross easements for shared parking and driveways 

! Snow storage. 
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