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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

Amount (in
Type Location 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
DRI LT I.Nﬂ
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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.

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.

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.

® & & O O 0 o

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

=L .I.Nﬂ
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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
in 1000 square feet
Lot ID (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.

DRI LT .I.Nﬂ
C GINERRS }’ -5- 07-0241



€C
197
L61
€81

Ice
97
¥6¢€
6C

9L
IL1
91¢
LT
15T

0ce
161
88¢C
€
ILT

C
9¢C
£9¢
101
0sT

L9
34!
981

0

1¥20-L0

| 4

123
I
Ly

€l
IC
124
Sy

ARLACAMOOO
o

14}
9¢
4
Cl

A<M AAM™

[44

14}
0%
143
6

(44
0l

mAa<oAQM™

(44
144
9¢
94
S
Sy

A<COAQDLO

-]

(1) §
€l
6C
€
144
4!

mMoO<oMm

SOT 1”d
INOH YB3 1eS 8C0T

6L°0
€00
LTO
0¥°0
€L°0
650
89°0
Iro
¥6°0
LTO

$8°0
61°0
0L°0
68°0
SY'o
80

vL0
SLO
19°0
290
€0
L0

9L°0
00
18°0
SLo
90
0L0

99°0

LT0
¥9°0
6¢°0
L9°0
99°0

A

0l
9¢
8¢l
8y
[43
061
14
9744
IC

8¢
001
8I¢

Ie
871

8z
0

opmMM<A<COOA

o<moouMm

pazijeusdisun)

pazijeudisun

-]

m<<<OM

SO'1

81

LT

14

Cl
0T
8%
33

14}
LT
0€
81

4

el
INOH Yead 78S L00T

6L°0
900
620
LEO
9L°0
050
IL°0
600
60
€0

1.0
S1I'o
£5°0
LLO
6€°0
69°0

09°0

9¢°0
4
€0
1340
SL0

A

e
81

SOI
0TI

911
8¢C
¥6C
€l

9
(181
196

[44
8¢€C

1c1

0S1

1444
L1
8¢

1T
¥9¢
10S
¥C

161

8
S9
Y01
801
0s1
SS1

0

ALUMMCOMOLOMA

A<COAQOLO <000 <« o<mAoM

mMo<ommm™

SO1

€l

8¢C
01
143

I
Ll
8¢
8¢

0¢
[43

Ie

ST
¢
0%
94
14
Sy

01
61
€l
93
%
9¢
11

g
ANOH ead INd 8C0C

69°0
S00
L00
970
LSO
L9°0
8¥°0
900
08°0
L00

£€8°0
1480
99(]
060
LEO
08°0

99°0
6v°0
860
69°0
870
€50

L80
00
88°0
68°0
0€°0
8L°0

¥9°0
€00
8C°0
vL'O
50
0L°0
650

A

Cl
€l
0L
9¢

6
91
SLI

[43
0L
08¢
€l
122!

L1
el
6¢l

€8

99
LIT

0

1
0T
0C
01
9C

C
Cl
Ll
8¢

OMMOLUCOCLOMA

4
C
€C
L1

o<moom

[43

pazijeudisun

pazijeusisun

4
Ic
L1
€S
€
01
81

mmMm<AMOMA

SOT 1”d
INOH Yead INd L00T

6570
80°0
80°0
I€0
19°0
19°0
690
L00
650
0ro

69°0
y1°0
Se0
6L°0
Se0
IL°0

6L°0
80°0
wo
$8°0
8¢°0
991]
780

BT

0¢

101
SS1
Sl

0L

148!

0

0C
144
4!

M<MOO <

<o<OMm<
™

01
61
I
01l

O<PMOM<

€C

P <
>
v—

<o<om
~

SOT 1’d
ANOH Yead NV 8C0C

90

7o
cro
(44
Se0
00
290

81°0
900
£5°0
170
90
940

19°0
L0°0
S9°0
8C°0
870
790

9¢€°0
00
90
8C°0
€£°0
€0

61°0

€10
LY'0
LT°0
19°0
S¥0

A

SUOI}IISINU] PIZI[BUSIS — SHNSIY SIsA[euy Lede) piing-oN - 7 9qeL

9¢s1

94
S9
68

€S

SIT

0

5 u.-..ﬂ.?h.-i.ﬂ...ﬁ.:ﬂ
_...Hu L | :ﬂz

(3093) anonb o:EoEua 0w$6—0

901AI9S JO [9497 — SO'T

SpU0Jas Ul J[oIYaA Jod Ae[op 95eIoAY — [0
oner Aj1oedes 0) oWIN[OA — 9/A

v 01 LY'0 uo01)IISINUY
- WE/IYL S
- - - YT ES
d 0l 01°0 WSy N
q 81 €10 /T N
v I 0T0 WSRY/MIYL GM
D 6C €60 YOT M
v L €00 w3ry g9
g 4! £€9°0 oyl g9
- - yo1 a4
JIBA-[BAA/PY UO)SUTULIR ]
v 6 LY0 UO0I)IISINUY
d S1 90°0 3Ky gs
d 0¢ 090 Yo7 gs
q €1 0v0 WER/NIYL GM
A4 I 170 nyr g9
D €C [S(] yo1dd
PY 93pHIg S[[Ed dNI'T/PY uoSururiey
uonodIsIuy
3Ky 4
Y1 s
pazijeudisun) nIyL gm
yo1am
wsrg/niyL g4
sdurey] gS/py uojdururiey
uondSINUY
3y N
YoT aN
pazijeusisun WS/ L gM
nyL g4
¥yo1dd
sdurey] gN/pY uojsSuruLIeg
\4 L 90 wondISINUY
- - WIRY/NIYLYOT FS
d 4! (4] 3y N
d L1 ge0 DIYL/AT AN
v 4 91°0 WSRY/MIL GM
v € 0€°0 PoT am
v L 1570 Wry/MIY /YT g4
PY POY WD L3S Ule]Al N

SOT TPd 94 | JUSWRAON/OEOL

INoH Yesd NV L00T



€51

666

— — 0

I¥C0-L0
d 618
o] S1
d 666
a 0¢
g €1
o] S1
pazieusig
pazifeusis
SO1 *d

INOH ed .S 8¢0C

(414
900

€Ce
L00
100
200

BT

8SY

SI8
IC

(¢]

Mm ~

MmO~

SOT

€9¢C

9LT
9

pa

INOH ed 1S L00C

8¢'1
600

6C'1
L00
10°0
200

144!

€1

(44

BT

101

—
~

— A <

LTS
ST

O

OmMmO K

pazieusig

pazifeusis

SOT Bd

INOH Yead AN 80T

el
€00

8Vl
S0°0
€00
200

BT

9¢C

7801
[43

(¢]

m

MmO K

d
\4

SOT

90¢
€l

€cs
L1
01
€l

LLT

8LS

6

pa

INOH Yead AN L00T

£8°0
S00

8¢'1
S0'0
€00
00

14!

61°C

€0

BT

(¢]

v 6
A 06
a T
g 4
pozijeusis
pozifeusis

SOT1 *d

100

0¥°0
80°0
100

BT

INOH Yead NV 8C0C

SUOI)IISIANU] PIzifeusisu ) — s)NsY sisA[euy Apede) png-oN - € qeL

ST

€9

=1 v..d?_"....u.:__.ﬂ
_...Hu -.1-._|-ﬂn..._”

(3095) onanb snusdrad 66 — O
9JIAISG JO [9A9T — SOT
SpPu093s ul 9]d1yoA Jod Aejop a8e10AY — [9(Q
oner Aj1oedes 03 aWINJOA — 9/A

- - - WER/YT IS

v 6 200 yo1dad

(I duea)/py uojdururiey

d ¥S 0€0 WSRY/MIYL/PeT dS

o) 1C 60°0 WERY/MIY LT AN

dq I 200 yo1dm

-- - yo1dad

I eqoYseN/pYy uojduruLie,q

q €1 LTO 3Ky 4

sdwrey gS/p¥ uojdururiey

q ST L¥O W3y 4

v 4 90°0 yo1dd

sdurey] gN/pYy uojsururey

SO1 °d J/A _ JUSWSAON/yoeoIddy
INOH ead NV L00T



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.

e 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:

e 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:

e 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.

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

e Tots 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:

e 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:

DRI LT .I.Nﬂ
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e 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.

e 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.

e 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.

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

e 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:

e 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.

e 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.
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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

*® & o o

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 1s 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.

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

-11- 07-0241



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

® & & o o

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

DRI LT .I.NG
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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.

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.

=L .I.NG
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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 | 094 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 | vic [ Del [LOS[ Q | vic [ Del [LOST Q [ vic [ 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 | 043 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 - 95" 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 | w/c  Del LOS Q vic Del LOS Q vic 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 — 95™ percentile queue (feet)
-16 - 07-0241
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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.

¢

GINELRS

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)

e Eastbound — left (150”), thru, thru/right

e  Westbound — left (200°), thru, thru/right

e Northbound — left/thru, right (260”)

e Southbound — left/thru/right (commercial drive)

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

e [Eastbound — 2 lefts (400°), 2 thru (Turnpike proposal is 1 left (250°) and 2
thru)

e  Westbound — thru, thru/right (same as Turnpike proposal)

e Northbound — 2 lefts (600’), right (Turnpike proposal is 2 lefts (200’),
right)

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

e Eastbound — 2 thrus, thru/right (Turnpike proposal is thru, thru/right)

e Westbound — left (200°), 2 thrus (same as Turnpike proposal)

e 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

e [Eastbound — 2 thrus, right (200’)

e Westbound — 2 thrus

e Northbound — right only

At Farmington Road/Access B/Nashoba Drive (signalized) — see Figure 12
e Eastbound — left (200°), 2 thrus, right (200)

e  Westbound — left (250°), 2 thrus, right (100)

e Northbound — left/thru, right (200”)

t:nm-a.m..'11mc }’
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e Southbound — left/thru/right
¢ At Farmington Road/Access C/Crane Drive (signalized) — see Figure 12
e [East bound — left (200°), 2 thrus, right (100”)
e  Westbound — left (350°), 2 thrus, right (200)
e Northbound — left/thru, right (250”)
e Southbound — left/thru, right (150”)

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

e 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

e Eastbound — 2 thru, right (200)
e  Westbound — 2 lefts (400°), 2 thru

e 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

e Eastbound — 2 thrus, right (200’)
e Westbound — 2 thrus
¢ Northbound — right only
¢ At Farmington Road/Access F (new intersection, unsignalized) — see Figure 7
e Eastbound — thru, thru/right
e  Westbound — left (200°), 2 thrus
e 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
e [Eastbound — left (400°), thru/right
e  Westbound — left (200°), thru/right
e Northbound — left/thru, thru/right (400’)
e 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.

ELTLA .I.NG }’
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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.

Uperading 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:

e FEastbound — left, 2 thru

e Westbound — thru, thru/right

e Northbound — 2 lefts, right slip lane
¢ At Farmington Road/Southbound Ramps:

e Eastbound — 2 thrus, right slip lane

e Westbound — left, 2 thrus

e 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 1. 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%
10%
20%
30%
40%
50%
60%
70%
80%
90%
100%

C
C
D
D
D
E
E
F
F

ssleslivslivlvEvNoN®!
sslissleslieslivEvilvEoN®!
sslisslesBeslivEvivEoN®!

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.

-22- 07-0241



6[“

ELTLA .I.NG }’
GINELRS

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.

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%
50%
60%
70%
80%
90%
100%

GRDD trips excludes development at Access D, which would require rebuilding the intersection
Internally captured trips not considered

coaan
CooOn
mooogan
slelivivAvioNe!

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:

¢

GINELRS

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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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.

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

® & & O O o o

Snow storage.

=L .I.NG
GINER RS )) -27- 07-0241



LIST OF FIGURES

Figure 1 — Study Area

Figure 2 — Proposed Ramp Intersection Design

Figure 3 — 2007 Traffic Volumes

Figure 4 — 2028 No-Build Traffic Volumes

Figure 5 — Lot Identification and Proposed Access Points
Figure 6 — 2028 Full-Build Traffic Volumes

Figures 7 — 15 — Conceptual Roadway Improvements
Figure 16 — Conceptual Layout Water Improvements

Figure 17 — Conceptual Layout Sewer Improvements

DRI LT I.NG
C GINER RS )) -28- 07-0241



Granite Ridge Development Study
Farmington Road
Rochester, New Hampshire

APPENDICES

Prepared by:

o)
CONRULTENG.
=

A4 Commercial Street * Manchester, NH (03101
(603 D68-8223 = Fax: (63} 668-B802

cld @ eldengineers.com * www.cldengineers.com
New Hampshire « Vermonl = Maine

March 2009

CLD Reference No., 07-0241



TECHNICAL APPENDICES

Appendix A — Developable Land Backup
Appendix B — Trallic Data
Appendix C - Traffic Assignment Worksheets
Appendix D — No-Build Capacity Output Sheets
Appendix E — Trip Generation Worksheet
Appendix F - Internal Capture Worksheets
Appendix G — Trip Distribution Backup
Appendix H - Build Capacity Output Sheets
Appendix I — Sensitivity Analysis Worksheets
. Appendix J - Roadway Cost Backup
Appendix K - Water and Sewer Cost Backup



APPENDIX A

Developable Land Backup



Route 1] Cornidor Study — Developable Land Assumptions:

= [t is assumed that approximately 15 percent of developable area is devoted to
stormwater management and access. This set-aside comes about not only from
required stormwater collection and storage, but also due to inefficiencies in layout
forced by the lot irregularities of shape, grading requirements or other similar
considerations/constraints,

o Due to cost of construction considerations, office buildings are assumed o be two
stories in height. Retail Establishments are considered to be one story
Cconstruction.

* Regarding wetlands, the assumption is made that construction within butfers is
not allowed. Also, where small isolated pockets of wetlands are present, it is
assumed that permits can/will be obtained to fill in the pockets, rendering the land
useful for development purposes. It is additionally assumed that it will be
difficult to secure permits for long crossings of wetlands (in excess of several
hundred feel, making it infeasible to develop the back portion of Lot 208/8 as an
example).

s [t is our understanding that in their review for stormwater management/ runoft
treatment’ wetland impacts, the NHDES wishes to consider the entire proposed
zone as a single developable tract and not as individual properties upon which
piccemeal development will take place. Site specific/wetlands
application/review/permits thus would be viewed in the context of a stormwater
management plan for the total watershed area encompassed by the proposed zone.
Where small isolated pockets of wetlands are present, it is assumed that the
NHDES will grant permits to fill in said pockets, and the filled land will theretore
be utilized for development purposes (re; Lots 216/11, 208/1 and 208/2).  Itis
also assumed that the upland areas of the site which are steeply sloped, although
requiring additional cost to develop when compared to moderately sloped areas,
may be fully included in the developable area calculations.

*  Also a consideration, both the City of Rochester and the NHDES appear to be
interested in limiting disturbance to and preserving significant, inter-related and
inter-connected arcas of the tract, Stormwater management strategies and layout
considerations should be mindful of this overall goal. To this end, those lots that
have remote or difficult 1o access functional “pockets” in the rear yards (e.g.
216/9, 216/11, 208/1 and 208/8) can also be viewed as lots having the potential to
preserve significant conservation areas that can be combined with similar areas on

adjoining propertics.
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Route 11 Corridor Study — Other Observations/ Recommendations:

o Regarding layout and use of the properties within the proposed HC-2 zone, none
of the undeveloped properties have the potential for the level of “big box™
development that has occurred on the Wal-Mart site. However, Lots 216/11 and
2008/2 appear to have enough buildable/ potentially buildable area in the front of
the properties to put up fairly large retail footprints. If the 1solated wetlands
pockets on Lot 208/2 are filled and the front, western area of Lot 208/1 is
combined with the buildable area of Lot 208/2, there appears to be the potential
for building a “big box™ retail facility. Similarly, although when viewed as
separate entities, the arcas of lots 216/1 through 216/% and Lot 221/163 have
limited developmental potential, collectively and viewed as a single tract these
properties have good developmental possibilities for retail use.

» At least in the western portions of the proposed zone, the Collector Road might be
placed in an easement and not be confined within a public Right of Way (private
road ownership). Large, undeveloped lots 208/1 and 208/2 at the western end of
the area in question are heavily constrained by wetlands and associated buffers, so
further constraining those properties with front yard setbacks and reduced ot
areas that come about through loss of land resulting from dedication of public
right of ways will further and significantly reduce useable lot areas on these lots
in particular, Should the choice be made to go with private roadways, public
water and sewer would be placed in utility easements as required for ownership
and maintenance by the utility purveyors.

¢ The rear yard of Lot 208/8 is virtually inaccessible from the front of the same lot
due to the presence of a very large, seamless wetlands area that occupies the
center of the property. It 1s certain that obtaining a permit from the NHDES 1o
cross these wetlands with a roadway for developmental purposes would be
difficult if not impossible. Consideration should therefore be made to place a
conservalion easement across the entire rear of this property inclusive of not only
the wetlands but also the uplands area of the lot, combining same with the
adjacent wetlands area on lot 208/2.  The front of Lot 208/8 consists of
interconnected “pockets™ separated by narrow bands of wetlands existing
crossings by existing roadways/paths. The history of the existing crossings is
unknown, but in any case it seems plausible that development of this area would
be possible,

=  Office “campuses” (even allowing for medical office uses) might be a
consideration for allowed use in the rear vards of the heavily wetland-constrained
westerly lots 208/1 and 216/11. Within these western properties, this would
enable the upland pockets in the rear yards to be utilized for building and parking
areas, while the narrow links between the pockets could be used for serpentine
roadway construction as required to interconnect the buildable areas.
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* Consider a roadway connection into lot 208/1 from Route 11 (Farmington Road)
through the Wal-Mart site. [t appears from our base map that this would
eliminate the need for a significant wetland crossing that may be difficult to
obtain from the state when a Wal-Mart access connection appears (o be a feasible
alternate access. Alternatively, a Route 11 access into lot 208/1 from Lot 208/2
by two short wetlands crossings through the wetlands ringed frontage area of lot
208/1 and then southward along the westerly property line of the Wal-Mart site 1s
also a possibility,

The casterly, Route 11 frontage area of lot 208/1 (ringed by wetlands) could be
accessed from a Lot 208/2 by a narrow wetlands crossing, a separate curb cut on
Route 11 or, possibly, from access into the adjacent Wal-Mart property by
agreement with that party, The westerly frontage area of lot 208/1 would be
accessed from lot 208/2,

»  Also consider entering into discussions with Wal-Mart about utilizing their traffic
light as the terminus of a collector-service road that would have a starting point on
Route 11 at lot 216/4. This would eliminate the need to provide a separate
collector-service road access immediately adjacent to and to the east of the Wal-
Mart site on Route 11, It goes without saying that if Wal-Mart is used as the
collector road terminus, it will be necessary to reconfigure the frontage along the
Wal-Mart site as required to provide appropriate roadway configuration while not
imposing setback or other constraints on the Wal-Mart site that would reduce the
functionality of their property.
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Rochester - Route 11 Corridor Study
Potential Development Based on Max Land Utilization

Retail Ciffice
Lot 1D in 1000 sf (KSF) Commant
20841 75 a0
208-2 1645 45
2084 10
208-5 7
208-6 2
208-6-1 Buitt Qut  Built Gt
208-7 Buitt Qut  Built Cut
208-8 100 130|Eithen'Cr
216-1 0
216-2 15
216-3 25
2164 65
216-5 Built Out  Built Cut
216-6 20
216-7 45
216-8 30
216-9 110
216-10 Mia Mia FSMH sasament
216-11 220 140
Z221-163 7
Prel El_JEiﬁiElls a6 BEL
Max Totals
If 208-8 is Retail 8916 Ti8
If 208-8 iz Office 816 BE&




CONCEPT PLAN, HC-2 ZONE

Allowable Developable The lesser of the | Potential
Lot 1D Total Lot Area | Impervious - Area (Acres, Allowahle Future
(Acres, from Tax | 75% Lot Area | scaled - Impervious or Development |
records) {Acres) excluding future | Developable (SF FloorArea)
collector road, arca (Acres) [R = Retail |
setbacks buffers) | 0= Office] |
0208-0001 82.5 62 45+ 45+ 735,000 SF (R)
550,000 SF (0)
(208-0002 32.0 24 15+ 15+ 165,000 (R)
45,00 SF (0)
(208-0004 1.2 0.9 1+ 0.9 10,000 (R)
(0208-0005 0.8 0.6 0.7+ 0.6 7,000 (R)
0208-0006 I.1 0.8 1.0+ (.8 2,000 (R)
(208-0006. 1 0.9 0.7 0.8+ 0.7 Built Out
0208-0007 1.3 1.0 1.2+ 1.0 Built Out
0208-0008 71.0 53 10 10+ 100,000 (R)
) or 130,000 (O)
0216-0001 3.2 24 3.0+ 2.4+ 20,000 (R)
0216-0002 2.6 2.0 2.0+ 2.0+ 15,000 (R)
(0216-0003 2.9 2.2 2.5+ 2.2 25,000 (R)
| 0216-0004 17.1 13 13+ 13 65,000 (R)
(216-0005 0.75 0.6 0.75 0.6 Built Out
02 16-D006 5.6 4.2 4.8+ 4.2 20,000 (R)
0216-0007 7.6 5.7 6.6+ 5.7 45,000 (R)
0216-0008 6.3 4.7 45+ 4.5+ 30,000 (R)
0216-0000 20.0 15 10+ 104+ 110,000 (R)
0216-0010 10.5 NA 0 0 NA
0216-0011 85.0 64 30+ 30+ 220,00 SF (R)
- 140,00 SF {0)
0221-0163 15.0 11 13+ 11 7,000 (R)
TOTALS 167.4 Acres 2939 Acres 1569 Acres 152 Acres



CONCEPT PLAN, HC-2 ZONE

Total Lot Area | Developable Area Presently | Potential
Lot 1D Current Use {Acres, from Tax | Area (Acres, Developed Future Area
recards) scaled - consistent with | for
excleding future | HC-2 allowed | Development
collector road, USES {Acres)
setbacks,buffers) | (Acres scaled) B
0208-0001 B2.5 45+ 0 45+
Land
~ 0208-0002 32.0 15+ 0 154
Land
0208-0004 Single Family 1.2 1+ 0 1+
Residence
0208-0005 Single Family 0.8 0.7+ 0 0.7+
. Residence _
O208-0006 Single Family 1.1 1.0+ 0.8+ 0.2
| Residence
| 0208-0006.1 Auto 0.9 0.8+ 0.8+ 0
Sales/Service
0208-0007 ~ Auto 1.3 1.2+ 1.2+ 0
Sales/Service
O208-0008 71.0 10+ 1+ 9+
General Office {inel 2+ ae om 2087 )
0216-0001 i2 3.0+ 1.2+ 1.8+
_ Retail/Service
02 16-0002 2.6 2.0+ 0.6+ 1.4+
Retail/Service
02 16-0003 2.9 2.5+ 0 2.5+
Land
02 16-0004 Apartments 17.1 13+ T+ it
02 16-0005 Auto 0.75 : .75+ 0,75+ 0
Sales/Service !
0216-0006 Auto 5.6 ! 4.8+ 2.8+ 2+
Sales/Service |
0216-0007 Auto 7.6 = 6.6+ 2.6+ 4+
Sales/Service
(52 1 6-0000 6.3 | 4.5+ 1.5+ 3+
CGeneral Office
02 16-0009 2000 ; 10+ 0 1+
Land _
02 16-00110 10.5 0 i} 0
Utility
0216-0011 85.0 30+ 0 i
Land _
0221-0163 Single Family 15.0 13+ 1+ 12+
Residence
TOTALS 367.4 Acres 156.9 Acres 21.3 Acres 135.6 Acres
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APPENDIX B

Traffic Data



Rick Duval dba, All Directions Traffic

12-E Manar Circlie

Combinaton of Volume and Bank 1 & 2 Sanfard, Maine 04071 File Name ! N Main St 8t Ten Rod Rg Thur 7-8
Clapsification: Bank 1 (Clazs 4 thru 7) PH: 207-28E-0162 FAX] 207-430-06E3 Sile Code : DO0O00Z2
M‘ Clessifazation: Bank 2 [Class B the 13] Star Dete - 1002002005
Page Mo 1
Graups Prries- Unshited - Bank 1 - Bank 2 B
Dirfveaay N, Main 5L Ten Rod Bd. M. Mam 51
Ii Fram mnﬁhed FrnrnEa%&u } - Fram Sauth A L FromWWest Al
I . Rig  Thr | App. th Thr Apnp. - Tnr p | Rigi Thr Fed | App Ind.
| End Time | “p i 3| et 8| Tots | o ST rom| me) o™ s Toml| | ow Laft | "0 | Tomi | Tnmll
Factar | 1.0] 1.|:|| 1.0] 145 1_.|:|| ::-!__1_|_:|_ | t6] A6 10 16 1.0 0] 10 1|:I| Tl |
| 0716 AM [/ 1] o a 0 U 24 1 g 47 1] ] ] Bb 2 BB i 1 Ti| 225
730 Al a a o a0 a b & az 1 24| & ] g ] G i BB D d 69| 268
0745 Ak ] ] L1 a a, 1 &5 M G 28| 58 on ] Tl 4 & 4] a g1} 286
08:00 Al a ] ] a 1] 1 77 48 0 14| GA 114 ] E3 1_7%05 0 Q106 | 313
| Towadd 0O 0 0O O FEEEEE Z 471|231 1 41 0 Z27d| 10 3& 1 1 336 | 10BE
l QB1E AN 1] 1] 1] 1] 1] g 72 33 1] 05| 48 2 186 L1 B3 1 &8 1] i B | 25T
0830 AN t] 4] 1] o o g 88 29 0 18| 41 2 10 ] £3 N =] g 1 BS 25T
D846 A 1] a ] 1] 1] o BT 2§ o 113 44 a ] G E2 2 EQ i ] 82| v
09:00 Al LU * I 1 0 BB 18 O 107 34 g 15 4 ) O Ea 1] ] BB| 2ED
Te o 0O & 1 1| [ b 43170 & 4 0 2] B 318 0 0 =25| &9
Gad g o o 1 1| 2z s 27 2 sa|4r 5 BB 0 485 5 645 1 1 63| 2073
' Apprch% 00 00 o0 % | 02 725 270 02 3106 1.0 180 0O 24 973 02 02
Total % 00 00 00 00 00 01 320 1186 041 441|163 02 43 00 23.5| 08 31 0D 00 320
i . 5 2 T
ui.n::u:m: Morth Main Street at Ten Rod Rosd woy oo Lo
Diate: 10/20/2005 SR Ao Py sk 3k
Diay: Thursday
Pariod: 7:00 to 2:00 am.
' Stsay: Turming Movmant wiClassfication
TRivewEY
e T Taw
I |_ 1 | 0 1
| I a
B I:__L -
—
] T ] 1
] :l| a ]
L] gl )i ]
N -] < T 1
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— Urtiteg
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Rick Duval dba, All Directions Traffic

12-B Kanor Circle
Ppak Hour Qaly Sanford, Mane 04073 Eile Marne * M Main 5t gt Ten Rod Rd Ther 7-8 PEH
Combination of Walume and Bank 1 & 2 PH: 207-268-0182 FAX: 20T-480-06E3 Site Code - 00000002
Clagsificabar: Bank 1 [Clags 4 thru 7) Start Dade - 1022008
Clessificatiar: Bank 2 (Class & thru 13 FPage N 1
_ GEroups Printeg- Unshifiad - Bank 1 - Bank 2
T DOriveway | B Man St Ten Rod Rd. . Main 51
From Morth Fm_glu_st Fram South From West
i Rig [ Thr Pad | App. | Rag| Thr| Ped | Apo.| Fig | Thar | Ped | App.| Rig| Thr| Ped | App. | it
(Ename) "0 L LR o Towl| il u U] | Tom I-n! u '-““| s| Totsl bt u_im s | Towl| Total |
. Bctor] 10| 1.0 1.0 1.0 1.0] 1.0, 10| 1.0 10] 0] 1.0] 1.0 ~ 10} 16] 0] 10 |
I]'-':ETEM{.‘-DDDﬂQE1E11245?UBDEEBBEDEI-BEEEE
o745 AN 1] 1} i) o ] 1 a5 iz 0 125 &3 a 11 1] 70 4 BT 1] a M 288
OBODAM D0 0 O ol 1 77T & 0 124 BB 1 14 0 83 1 15 0 9 06| G513
Tolml © @O 0O O O & 8§ 117 1 73| B4 i 23 0 218 B 268 . 0 0 266 A&7
pEiEAM 0O 0 q DDTEEE-ﬂWElﬂEEHUE-'31E-B-HE'EB_EF
Gmand 5 g o o 0| 2 35 0 1 478 A 1 48 0 2P| 9 M8 0 D 385 114
Aporsh % 00 20 00 0O 04 BRO 34 02 (e 11 17 0o 25 BFE QOO0 DO
Total % 00 08 00 002 po! pE 82 135 0 428|206 0 43 0o 252 o8 31 0D po e
Locaton: Marth Main Sieet at Ter Rod Rosd
Diste: 1002002008
Diary: Thursday
Peak Perod: T:15 w0 815 a.m
Srudy, Turning Movment wiClassfization
THTowway T
cu In Total |
1] &
1|_g| 1
oy | 1]
! —§ I___.EH:
I I-.': [ [ ] |
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T < < B
|
4
l |
L ]
EIEzE:ﬂ ““E_*r 1 T_a!,' L _-IE’
Al | [ | Thoown| | G 28
= h‘FE!E 2fe mmi%mﬂ_l l.ll——;'l
E.‘.’l |§| 1 me-:ﬁimm pAE f.ﬁ wE
L — .r":"a | Swm" 3
- E Lirsritied gﬁrg!ﬁmﬁ-ﬁ* TRE f
FF | o==b ol | eef | T
n"_|'“' [ [=R-E-: |. Bank2 00000 — | -
Y Bl .. Exadf
L ora 2" &
T |
Led Ty Rgw Pes |
{21 1
1 1| i@ o
‘ 1 n| a u|
[ 3| 230 [1]
[
[iED| [ omE| [
[ ?;L‘.E: 18
2 a8 |
| [ EE| | ) 440
Can n T
LGN Sod 5, )




CLD Consulting Engineers, Inc.

540 Commercial Straeat

Manchester, NH 03101
Town/State: Rochester, NH 603-668-8223 File Mame : NB Ramps AM
Location: Rie 11 al MB Ramps Sile Code ; 070241
CountertBy: 2536/Dustin Start Date : 10/5/2007
Weather: Fair Page Mo @1
Groups Printed- Cars - Trucks _
| RAMP [ N MAIN 5T ! N MAIN 5T
nd Wasthound Easitbound
[ SI:-artTin'ra| Left | Right| Peds [ Aap. Towl |  Thru| Right| Pmlmumu Lelt|  Thru| Peds [ Agp. Total | Int Todal |
D7:00 AM 0 45 O 43 & @ 0 A, 13 __ 8 078 168
0715 AM T I o B2 3 3 86 14 T ] EE| 285
T30 AM | 0 f2 1 &3 f2 3 0 73 13 126 0 138 2T
O7:45 AM o 59 0 58 61 a0 0 @ 18 11z o 130 | 280
Tatal ] 243 1 244 274 L ¥ 1 331 ] aTs 1] 433 1008
OBOOAM| 0 zgf61 0 Bz 59 36 0 85| ﬁ_?!{zﬁ__%.._,ﬂ;!...__ 238
QBE16 Akd 1] a1 a B3 | az x 0 114 20 a 116 | 9
DE:30 Abd i T i 71 77 45 0 122 16 9:3 0 10 am
DEd8AM| 0 83 D 6| 7 a7 o 1we!l 17 a7 0 114|288
Tadal | i 283 0 ZB3 | 280 150 (i 440 & =1 a 421 1144
Grand Tatal 0 & 1 §27| &0 P2 1 ™ 118 736 o A4 2182
Agprch % I 0.2 £5.9 34 0.1 | 128 882 i
Tatal % 0 244 @ 245| 238 122 o 358 55 343 0 ag.7 |
Cars 0 466 1 467 | 472 233 1 T8 108 BT 1] 805 | 16876
m.m| 0 BEE 100 BOG| 929 B8O 100 g16| #5 g4y 0 943 oo
Trisoks (] &0 i B0 | 36 ) il 5 10 33 a 44 | 174
% Trucks 0 114 R TI  B X TR 0 84| B5 83 0 57| B
ZEaY o
| Ot In Tetal
[T Hﬁ;l [ -1:;| |
| B3
| e |
e i
a0
] 1
Fgh Led  Pad |
| 4+
ze -
EF : | Tl Hag®
e T t
[ E Harth ‘g r ﬁ:ﬂ a
= 1 [ .,
£ R [ . Lw
L = | I —
—1 1 = . =
9 9 LU =Ee (B2 EE




CLD Consulting Engineers, Inc.

540 Commercial Stresat
Manchester, NH 03101
Tewn/State: Rochester, MH G03-668-5223 File Mame : NB Ramps AM
Location: Rte 11 at NB Ramps Site Code : 070241
CounterfyBy: 2535/Dustin Start Date : 1052007
Weather, Fair PageMNo @2
| | RAMP N MAIN 3T | N MAIN 5T
| I __ Southbound Westbound | _ Eastbound
Start Time | Left| Right] Peds|App Total| Thru| Right| Feds [App Totw | Lefi| Thru | Pads [ App. Tolsi | Int Totsl |
Feak Hour Analysis From 07700 AM to 0895 AN - Peak 1 of 1
Peak Hour fof Enlire Intarsection Begins at D00 A4
Q800 AM | L1 E1 1 a1 54 38 0 &h ¥ 5 { B2 | 238
DB:15 AM 0 ] 0 1] B2 32 i} 114 20 i) i 116 319
Q30 AN a i) a T 77 45 i 122 16 83 a 109 ao
08:45 AM | 1] 63 1] B3 T2 a7 o 108 17 a7 0 114 288
Tolal Valume | ] 81 i] 28 200 180 ] 440 =] 361 ] 421 1144
% App. Total o 100 0 858 341 0 | 143 887 0 )
PHF 000 708 L0 TS ELT] EE] ] BaE 750 030 000 o7 BT
Cars ] 247 i] 247 FEF] 136 1] 4ns| 54 346 o 400 1055
% Cars I F ] ars| e3a oo a 27| 900 854 0 a0 928
Trucks o 5 0 3G 14 14 a 32 6 15 0 21 as
% Trunks.l o 127 (1] 127 8.2 a1 ] ral 100 4.2 i) 50 TR
T
Ol In Trval
I8 My [
2 a4 :-a|
T i o
e
I
Lafi Pads
g 14
Peak Hour Data
E!EEﬁ - - - a
|E Eqal = | - 5.':
M E—T Pt T—g.%[ e Il =
] b 1= Peak Howr Bogins at 0500 80 |
= EF E—} -l—g =
E ! Coars = H-ﬁ
oo | Trgchs | [
WE p——
= YE I ]
= &) | | __,_Ig gﬂ §|: g




CLD Consulting Engineers, Inc.
240 Commiercial Street
Manchester, NH 03101

Town/State: Rochester, NH G- GHE-R221 File Name : Nashoba AM
Location; Fie 11 at Mashoba Dr Site Code : 070244
Counter®/By: 2537/Dan Start Date - 10/32007 44y
Waather: Fair Page Mo :1

[ | NASHOBA [ ROUTE 11 | NASHOBA ROUTE 11 '
| Southbound _ | Westbound | Northbound Eastbound |
[ Start Time L'uﬂl'l'hruIFtujI w2 | Thra | Rignt [ Pos | s e | Letft -rnn..||:m F‘eds|5=m|Luft|Tl'fu Ml | gt | it T |
0700 AM [T i 28 1 o B[ 0 g 0 216 217 20
0715 AM 3 o 1 0D 4| 1 138 2 0 141| o ﬂ 5 0 |u |:| 241 391
030 AM 4 L] 4 o 1 12 1 T 128 1 i G i i 2‘?0 III O 2 414
0T45AM, B 0 1 D ?111{I2ﬂ113Du1u 1, 0 245 1 0 246 3&7
Total| 18 O 7 0 25 5 486 6 0 477 1 0 94 0 i8] 2 47 T_b—‘_grs 7402
e00AM! 4 0 3 0 73 @ 0 o W ¢ 0 3 o0 al 1212 0 0 23| 34
DE1EAM| 3 0 1 0 4 2 122 o 0 1M 1 0 3 0 4| 1 18 1 0 188, 330
bg30Aml 7 © 1 0 B[ 1 %2F 2 0 43| 0 1 3 O0 4 11 0 0 i84| 28
CASEAM| & O 0 o 5 2 121 4 0 127l 0 0 2 1 | 2 am 1 o 173 308
Towml| 18 0 & 0 24| & 488 & 0 4BZ| 1 1 41 1 14| & 761 2 0 T&B| 1288
GrandTotal | 37 0 12 0 49 13 9% 12 0 88| 2 1 28 1 28| 7 oam 5 0 1743 z7E0
Apprch% (7556 0 245 D 14 474 13 0 69 34 B2 34 | 04 293 03 D |
Towl % | 1.3 0 04 I 18| 05 338 04 0 345 041 a 0.8 1] 1| 03 B23 02 0 AT
caamsr-'u11u4a|13m11asisz1zq1zn|?1-m
W% Cars|100 0 817 0 , 958 017 0 D55[ 100 100 98 100 0BG, 100 BTE 100 0 976 97
Trcks | 0 1] ] [ 1| 3a 1 i 40 [ ] 1 i 1 o 42 ] )] ]
% Trucks | @ 0 B3 a a 42 @83 a 4.2| L1 o4 o 34 oD 4 o a 2_4| 3
TREHOER
| o, b To
1| 1| 7
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— 1
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CLD Consulting Engineers, Inc.
540 Commercial Street
Manchester, NH 03101

Town'Stata: Rochester, MH H3-668-8223 File Mame ; Mashoba AM
Location: Rie 11 at Mashoba Dr Site Code : 070241
CounteriBy: 2537 Dan Start Date @ 10732007
Weathear: Fair Fage Mo @2
| HASHOBA | ROUTE 11 [ MNASHOBA | ROUTE 11
I Southbound | Westbound | Morthbound Eastbound
|_ 1s'|1|::.|":ﬂ|r""1'!ﬁnﬂ Pml-.m LElﬁ|Thm|Fd-:rr| Pdn!.u..ruluﬂ|m:m|%|h1u|m&|ﬂwlmu|m e T |t T
Paak Hour Analysis Fram 07:00 AM ta 08:45 AM - Peak 1af 1 '
Paak Hour for Entre Infersection Begine al 07:15 AM
orisaM| 3 0 1 @ 4/ 1 13 2 0 | 0 0 5 D 6 0 23 2 0 24| I
OrnAM| 4 0 4 0 !| 1 126 1 0 12 1 0 & 0 T4 20 0 0 2™ 414
OT46AM . & © 1 0 T 1 10 2 o M| 0 0 1 0 1 0 248 1 0 246 367
canbAM| 4 0 3 0 T 2 &8 @ 06 M| @ 6 3 0 3|1 212 0 0 3| a4
Tonvoune | 17 0 8 0 2| B 472 & 0 4B} 1 0 15 0 161 2 886 3 0 n?1|1-ma
Sapp Toed G54 0 ME D 1.2 877 1D 62 0 938 0 [ o2 a5 02 a
PHF | 706 000 563 000 613 | 500 855 625 000 054 250 000 625 000 571 | 500 A0 75 000 G096 | 803
Cers| 17 0 & D ¥ B 447 4 0 487 1 @0 14 @ 15, 2 @48 3 0  B54| 1451
%Cars| 100 0 889 0 98.2[ 100 @47 S0 0 945 100 0 933 0 BAB| 100 SAZ 10D 0 9B | o0
Trachs! 0 0 1 @0 1| o = 4 @ m|[ o 0o 1 @ 1l 0o T @0 ©0 7| 48
%Tnﬂ:al 0 o M4 0 AB| 0 83 M0 9 54 0 0 BT O B3/ 0O 1B 0 0 18 ap
FIRERaR,
| Ot in Tolad |
[ 1 3 | :el
| - = |
[
| | Bl ] 1?| 1]
1___u| 0 u|
I I A B A
: Pods |
| i l * |
| I
Peak Hour Data
S0 e ml| , .
Ex E rl g T '—l_lig ||:|
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CLD Consulting Engineers, Inc.
240 Commercial Street
Manchester, NH 03101

603-668-5223 File Mama : Crang AM

Site Code : 070241
Start Date : 10/3/2007 £44

Town/Stale: Rlochester, NH
Location: Rla 11 at Crane DOr
Counter®By: 2538/Dustin

Weather: Fair PageNo 1
- Groups Printed- Cars - Trucks . R
[ | Crane Dr | ROUTE 11 ROUTE 11
Southbound | Wesibaund Eastbound
Slarl Time Lefl | Right| Peds  App. Towml | Thru| Right| Peds | Apo. Toal Left| Thru| Peds| App. Total | Ink T?Ftabu
0700 AR 1 0 0 1 104 i 1 105 0 23 0 23 i
0715 AM i L] 0 Q 130 A 0 138 k- 241 i 244 a2
07:30 AM 1 0 o 1 120 1 0 121 4 268 0 e a4
0F 45 AM 1 i 1 2 104 0 i 108 i 243 L] 244 | 354
Tatal 3 1 7 4 262 g 1 472 a 865 0 o7 | 1443
QB0 AR 0 i LI 0 | 10 ] i 10 0 24 L 228 330
0E:15 AM 1 0 0 1 117 z 0 113 o 124 0 128 g
0E-30 AM L] 0 i} L] 120 E) a 127 z 176 i 1748 05
845 AM 1 3 0 6| 11a 4 0 117 3 170 0 173 | 208
Toad | 4 3 ad 7| 450 15 0 4E5 g 713 a 778 | 1250
Grand Tetal 7 4 0 1 gz 24 1 837 | 13 1738 0 1781 | 2680
Apprch % | E16 384 0 | 9r: 28 0.4 07 993 0
Tedal % 0.3 0.1 0 04| 338 0.9 0 34,7 05 844 0 £4.9
Cars & 4 ] 0| &2 Fr 1 B8 12 1650 a [ 25
¥ Cars 857 106 0 0,9 908 1.7 105 06| 623 948 0 24,0 834
Trucks 1 i 7] 1 BE Z 0 T | 1 BE 0 a8 176
% Trucks 14,3 i L a1 4 8.3 i 0.4 T L 0 51 G
| e T

R Pt o tgl - Ba823
% | gea. [t g % o
HE A i35 [Be3
=gs L°= s Cars | o—




CLD Consulting Engineers, Inc.

540 Commercial Strest
Manchester, NH 03101
Town State: Rochaster, NH BIT-HHR-8273 File Mams ; Crane AM
Location: Rie 11 at Crane Dr Site Code : 070241
Counter#By: 2536/Dustin Start Date : 10732007
Waeathes: Fair Fage Mo @2
[ T Crane Dr ROUTE 11 ROUTE 11
| Southbound Westbound | ____ Eastbound
[ Slari Time | Left| Right| Peds Total | _Thu | Right | Peds | App. Tolal Left|  Thru| Pads| App. Totsd | int Tolsi |
Feak Four Analysis From 07:00 AM lo 0645 AM - Paak 1 of 1
Paak Haur for Entirg Intersection Segins at 07:15 Ak
0715 A L] i i 0 130 B i 138 | 3 241 o 244 g2
A7:30 AM 1 a o 1 120 1 0 121 4 S 0 272 kL
O7:45 AM 1 1 0 2 108 0 a 108 1 243 o 244 354
DE:00 AM a i} [ a | 100 2 ] 102 1] 228 ] 22 330
Tatal Yalume 2 1 i} I 4s8 11 ] 458 Y BED i BES | 1460
% App. Tatal | 687 333 0 a7.7 23 0 | 08 g8z ]
PHF | 500 750  .00G G375 BA1 344 D00 B50 GO0 814 000 Bla 526
Cars 2 1 0 3 414 11 ] 425 7 AT ] B54 1382
% Cars 100 100 1] 100 al.4 100 o EH}.G| ara 966 0 6.6 4.7
Trucks 0 i} 0 0o 44 a o 44 1 33 o 34 78
% Trucks | o i 0 o 413 0 L] 4| 125 24 b 34 53
| [ET=ge ] |
=T In Tiolel
L ) i
B
| -
| 1 E ﬁ!
o o @
| |I E. ﬁ.
Fight Lak Peds
I
Peak Hour Data
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CLD Consulting Engineers, Inc.

540 Commercial Sireat
Manchester, NH 03101

Town/State: Rochester, NH H03-668-5223 File Mame : Little Falls Br Rd AM
Location: Rte 11 at LFBR Site Coda - 070241
Counter#/By: 2536/Dustin Start Date : 10/4/2007 & o
Weaather: Fair Page Mo 1
- Grougs Printed- Cars - Trucks
f [ LITTLE FALLS ROUTE 11 ROUTE 11
1 Southbound | Westbound Easthound
StariTima | Left| Right| Peds[App Tolad| Thru| Right| Peds |App Total Left| Thu| Peds [ App. Total | Int Tolal |
0700 AM 24 18 a 45 | a4 5 1 il 21 222 a 241 358
07:15 AM 18 18 i a7 am 3 0 g2 n 216 1 243 anr
0730 Al &0 17 i 7 114 5 o 119 33 147 1 2H 427
O7:45 AM 24 1% 0 3] 1M1 5 0 116 M M4 0 250 | 409
Tolsl | 128 74 0 2 ars 18 1 |y 13 Bip z arz 151
08:00 AM | 28 20 0 48 85 B 1 105 | 28 200 0 228 | 38z
08:15 AM 23 22 o 45 106 5 0 11 el 168 0 192 348
0830 AM a1 24 ] 55 100 € 0 106 1B 144 o 162 323
OE4sAM| 25 18 0 2| 18 7o 135 23 157 0 iea| 368
Total | 104 ad a0 ez 420 27 1 457 | 85 BET i TEZ | 1411
Grand Totel | 238 158 o asd| 807 45 2 gs4| 218 1518 2 1734 2082
Appreh % | 508 40,1 0 845 5.3 0.2 1285 874 .1
Totsl % 7| 53 0 1:1 22T 1.5 f.1 286, 72 508 2.1 58,1 |
Cars 221 144 [] 721 o 2 e 21 1448 z 1648 | 2776
% Cars| 936 911 o o8| 8o  ser 109 882 931 G54 100 851, 931
Trucks 15 14 (1] 2o T Li] i E=Fd 15 T [+ a5 20
%Trucks| 64 B9 o 74l 7 133 0 wsl 68 48 o 49| B8
DTILE FALLS T
e i Tekal
ACF 5 |
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!Id-! = | |
ia 15
1
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8 2 | [ | o
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CLD Consulting Engineers, Inc.

540 Commerclal Sireat
Manchester, MH 03101

Fila Mamse : Lithe Falls Br Rd AM

Towni/State: Rochestar, MH GO3-66E-§223
Location: Rte 11 at LFER Site Code © 070241
CountersBy: 2536/ Dustin Start Date ; 10/4/2007
Weather: Fair Paga Mo :2
| LITTLE FALLS | ROUTE 11 - ROUTE 11 '
{ ____ Bouthbound | Westhound Eastbound
Start Time | Left| Right| Peds [App. Total | Thru| Righl | Peds | App. Total | Left | Thru| Peds | App Toeal | Ini. Total
Paak Hoaur snalysis From OF:00 AM o 03:45 - k1ofi
Peak Hour far Enfira Infersection Bagins at 07:15 AM
0715 AM | 18 18 0 ar B 3 0 az 3 216 1 248 77
0730 AR ED 17 0 7 114 5 0 18 | 33 1a7 1 23 477
07:45 AM 24 18 o 43 11 & q 118 T 214 0 250 408
0800 AR 28 20 0 48 85 9 1 105 28 200 o 228 3az
Tatal Viobume 131 75 1] 206 40 22 1 45 128 a8 4 el 1583
% App. Total | 636 364 (] 8.7 5.1 0.2 | 134 B84 0.2
PHF| 546 83 000 D [ BT 11 B0 B, HBS 85T EO0 B57 N
Cars 123 [T 0 187 362 17 1 380 120 THE F a7 1282
% Cars | 938 853 0 gh8| 835 773 100 B30, @is 961 100 B5.3 £3.0
Trucks i 11 Q 19 a7 & ] 52 4 32 i 40 111
% Trucks 6.1 14.7 0 82| 115 227 0 12.0 8.3 3g 0 42 7.0
OTTLEFALLS
S . g
13 18
i -1:;-
1] & 0
A0
bl e
L -
I
Peak Hour Data
ZRE3 *
il N T§|~=L~ a2 g
[ “Peak Hour Boging o 07-15 A0 -
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CLD Consulting Engineers, Inc.

540 Commercial Street
Manchestar, MH 03101

Town/State: Rochester, NH Al-HAR-E273 File Name : Wallart AM
Location; Rite 11 at Walmart Site Code ; 070241
Countar#/By: 2537/Dan Start Date : 10/4/2007
Waeather: Fair FPage Mo 1

Groups Printed- Cars - Trucks

| WALMART ROUTE 11 WALMART [ ROUTE11
. | Southbound _ | Wastbound Nerthbound Eastbound |
[ Start Tima | Laft | Thas | miget | Pods | e | LM ] Thi [ Fght | Pods | e res | L8R | Thiu | Rgn | Peos | e ve | Lef | Thiu | Bige | Peds I
OriEAM| 0 © 0 0 1]| i 9 1 ©0 104 T @ 21 0 26| 0O 208 & 0 217, 351
OF:30 AM 1 ] 0 D 11 18 102 0 o 120 4 0 22 o] 26 0 225 5 o 23| 3T
OT46AM| 0O 0 0 0 @, 16 BT 0O © 103 ® 1 16 0 2| 0 2/ 11 0 272! 4p
Total| 1 0 0 © 17 4 282 1 0 i1 5 0 80| O 635 =24 0 719 1129
OEDOAM| 1 0 0O 0 1| 1% 1084 0 0 127 & 0 19 0 25 1 185 13 0 199| 352
Q15 &M 2 0 o 0 2] 18 o4 o o 113 & 1 12 0 18 2 18 12 0 20| 343
DEIOAM| 1 D 1 @ )2 M6 3 0 148, & O 19 ©0 2/ 1 160 & 0 187! pap
oEM5SAM| 1 D 0 0 1) 34 @8 8§ 0 13| & o #: 0 EE|_|_ 0 150 12 0 182| 3ze
Totw| & © 1 O B0 M6 @ 0 &5 22 1 TAa 0 6] 4 &M 43 0 T 1356
oaonaM! 5 i i} o 5| 51 @D 2 o 133 B 0 28 { 33 1 12F 18 0 148 | N7
GandTossl [ 11 0 1 0 12(197 7B0O 11 O BBA, S0 2 157 0O 08| 5 i3 BS 0 1800 @42
Appreh % (@17 0 B3 D 198 TB% 11 0 =T I 1 03 4 53 D
Total% 04 O 0 0 04, 7 277 04 0 351 18 01 &6 @ 74| 02 sag 3 0 &7
Cars, 11 0 1 d |z|‘195 TS 11 0 @7 & 0 F 155 20O 208 5 1m0
_%Cars 100 0 00 0 100| % 961 100 0 983 | 98 100 BAT 0 9EA| 100 893 100 O EﬂHl a8
Tracks| © © © O 0| 2 1 ©0 a0 17 1 o & o6 4 0 1 6 @ i @
%Tracks| 0 0 0 @ n| 1 18 © o 17 2 © 13 0o 14/ © or 0o o 08| 11
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CLD Consulting Engineers, Inc.

540 Commercial Sireal
Manchaster, MH 03101
Town'State: Rochester, NH GOI-HAR-87373 File Mame : WallMart Ak
Location: Rie 11 at Walmart Site Code 070241
Countar®By: 2537/ Dan Start Date - 10072007
Waather: Fair Fage Mo :2
[ [ WALMART ROUTE 11 [ WALMART | ROUTE 11
| Soulhbound Wesibound Horthbound _ Eastbound
fl;mmlm T'I'ru|Fbil'rl Pocs | s rou | Lot | Thu | g nm' o 1| Laﬁl Rt | Padts mu:beﬂ Thru H?I!M e | et Tk
Peak Hour Analysls From 0715 AM to 09:00 AM - Beak 1 of 1
Peak Haur for Entire Intersection Beging at 0715 AM
orisAaM; o a0 o @ o] 12 8 1 0 W08 7T 0o 2 0 @M o e a o0 7T 35
o730 AM 1 0 L] 0 11 18 102 )] 0 12I]| 4 o 22 ] it 0 225 5 0 F0 3
or45AaM o 0 0o 0 p| % B o 0 0¥ & 1 16 0O 2 0 1 11 0 | 4m
D00 AR 1 ] { {1 1| 18 109 1] 0 13, @ oD 1% ] 25 1 185 13 G 188 | 352
Tkl Wekare 2 [i] [i} 0 2] B4 ¥ 1 0 458 EE i T 0 108 1 a8} Ay 0 @8 148
swacp.Tow 100 0 00 14 857 02 0 1 743 0 01 858 4 0 .
PHF [ 500 000 000 000 ﬁm|m AeT 380000 AGR m Z50 BEG 000 938 | 250 B43 712 000 B4d| g3
Ca=| 2 © @ 0 2 & 3 1 0 A& FE T 77 0 04, 1 3 8 4 @il 14
WlCas 100 @ 8 0 103, 100 S7T4 00 0 HTH 100 00 BET 0 S0 00 9AZ W0 0 92| 988
Trucks| # @ & © @ © 9 o & W © 9 1 a9 4| @ T © a 7| 18
%Tucks | o @ © o @, o 26 o o 22/ o o 13 o 410! 0o @3 0 0o o0&l 12
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CLD Consulting Engineers, Inc.

540 Commercial Street
Manchester, MH 03101

Town/State: Rochester, NH Gl1-660-8223 File Mame : Nashoba PM
Location: Rie 11 at Nashoba Dr Site Code © 070241
Counter®By: 2537/Dan Start Date 100272007
Weather: Fair PageMNo :1  Tau
Groups Printed- Cars - Trucks
| NASHOBA [ ROUTE 11 MASHOBA FHJI.ITE L
| Southbound Wastboumnd | Horthbound
Start Time | Lefl | Thiu | Aight | Peds | uy e | LETE ] Thio | Rgh | Fess | . v L!HF!ITHH.IIFI_!ﬂ Pttt | appraa Lnft "’NIEEIFHH ;E ..-,....
DOPM| 2 0 4 0 6 3 263 5 0 261| D 0 3 188 2 0 167
04:15 P 3 o 2 0 g 1 24 & 0 247 0 tl 1 i) 1| 2 182 3 o 1497 dﬁn
0430 P i L] 3 0 4 5 304 3 o 32 L a & 0 b 1 164 i 0 165 48
O4ASPM. D 0 1D i D T - -1 I A - I I a|2155u o 167 | 427
Total| 11 0 10 © 21| 12 wsa 15 @ 1088 1 0 11 0 12| & &/ & 0 685 1805
CEOOPM( 2 0 © o 2| & 29 3 0 M| 0 0 4 0 4| 1183 0 0 184| 402
0516 PM 2 0 L i 2 4 a3 4 o I a Lt ] 0 0 0181 0 g 181 454
0s30PM, 2 0 2 0 4| 4 254 & 0 264 1 0 7T o 8 0 181 1 0 12| 458
O45PM| 4 0 @ 0 4l 7 23 2 0 24| 0 06 2 02 D 148 2 0 15| 398
Tatal| 10 © 2 0 2] 1% wa 15 0 1078 1 @ 13 0 14 1 B8 3 0 @98 182
Grad Total | 24 0 12 0 33| 31 moa 30 0 Me4] 200 24 9 26| & o & 0 1384 3807
Aparch% 636 0 354 O 14 972 14 D | 770 @3 0 [ b4 e 08 0
Tali% | 06 0 03 0 08| 09 583 086 0 @0 01 0 0F 0 4| 02 38 02 0 354
Cars| 21 0 12 0 33| 3 mes 1323
%Cars | 100 0 100 0 f00[ 100 282 W0 0 sais_l_-mu O 100 0 100 100 S84 400 0 9Bd| Gad
Trecks| o © © o  © o 3 © @ 3 4 © & 4@ @ @ =2 a o 22| =
%Tucks| 0 0 0 0 ¢l o 1& o o ¥ o o 4 o g9 0 16 0 0 1E| 18
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CLD Consulting Engineers, Inc.

540 Commercial Strest
hManchester, NH 03101

TownState: Rochester, NH Al-668-8211 File Mame : Mashoba P
Location: Rie 11 at Mashoba Dr Site Code - 070241
Courtar®’By: 2537/Dan Start Date - 10722007
Weathear: Fair PagaMo :2

NASHOBA | ROUTE 11 | HASHOBA ROUTE 11
| ml Southbound Westbound | MNaorthbaund Eastbaund

| tima, Lai'l|1'hn.| Fl:q'le'udil ..ﬂ...l L-aﬂ|Thu

Rigsl

MHmmmFmMﬂﬂmmM%PH Paak 1 of 1

Paak Hour for Entire Inbarsection Beging af 04:30 PR

Pneul mh..| L-EI1.|Th|1.||ﬁ|;r|||Fm: ..,n..| Laft|Tn-u|m;r¢|Pm: o, Tond n-..u|

m30PM 8 00 30 g 5 4 3 0 MI| O 0 5 @ r.| 1 184 0 0 185] 49
04:45 PM 0 1 1 ] L I 261 2 L - L 2 Q 3 2 186 L o 167 427
DEOOPM| 2 O 0 O 2 4 285 3 0 302 0 0 4 0O 4 1 183 0 0 {84 | 4|2
DE1EPM | 2 4] 0 0 S 4 263 4 0 En 0 i 0 i EI| 0 18 i 0 181 484
Toivoure| 10 O & O 14| 16 1123 12 0 1181 1 0 11 0 12| 4 683 0 0 BB/ 1864
ShpnTos 714 0 286 O 14 878 1 0 | 83 0 @7 o 06 294 0 D
PHE | 417 000 333 000 389 | BO0D 624 750 000 *m| 250 000 550 000 600 | 500 533 000 000 833 | B47_
Cars| 10 0 4 @ 14| 18 1ur
%Gars|1m 0 100 0 100 100 986 100 0 886100 0 W0 0 100 00 882 0 0 983 PBS
Tacks| 0 0O 0 @ nu1auu1sununnu1znu1z|z&
%Tucks| 0 0O 0 @ ¢l o0 14 ¢ 0 14/ 0 0o o0 © ol o 18 0 0 17| 15
TIEERTER
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CLD Consulting Engineers, Inc.

540 Commercial Streset
Manchaster, NH 03101
TowndState: Rochestar, MH G 668-8773 File Mame : Crang PM
Location: Rig 11 at Crane Dr Sita Code : 070241
Counter@By: 2536/Dustin Start Date ;| 1W22007
Waeather: Fair Paga Mo 1 I
. Groups Printed- Cars - Trucks
CRANE [ ROUTE 11 | ROUTE 11
Southbound - _ Westbound Eastbound
[ Start Time Left | Rignt| Peds | Asp Tolal | Thru| Fight | Peds | App. Towl Leftl| Thru | Pecs | App. Total | Ind, Takl |
04:00 PM F 2 i 4 244 4 o 248 i 7 0 17 423
04:15 FM 3 2 ] 5 243 2 L1 245 i 177 ] 178 428
04:-30 P34 3 2 0 5 283 5 o e a 153 o 153 456
- D45 P | & 2 0 10 26 1 0 263 z 141 L1 143 416
Todal 16 ] 0 24 042 1z 0 1054 3 642 7] 45 | 1723
05:00 PM 5 2 o 7 267 4 a 261 B 181 i 166 | 434
0515 PM 2 5 i} T 264 1 a 285 1 170 a 17 443
0330 PM T o Q T 284 . 1 247 0 167 i 167 41
05:45 PM 1 T 1 B 23 2 1] 233 0 144 ] 144 386
Total | 18 14 1 3 | 16 ] 1 11& & B4Z ] [:EE] 1684
Grand Totad | M 22 1 54| 204E Fal 1 2070 g 1284 o 1283 T
Appich % | ST.4 407 1.8 | HE.§ 1 o 07 el 0
Total % 0.9 0.6 ] 16| 5009 0.8 o E.6 03 78 o I7E
Cars R # 1 52| 1093 2 1 2015 g 1241 [ 1250 37
WCars | 100  B0.9 100 963 73 100 100 87.3 100 887 0 96.7 g7.1
Trucks 0 2 [ F 55 ] i 5‘5| 0 43 1] 43 100
Yo Trucks | L] 9.1 0 3T 27 L 0 27 0 3.3 L] 33 2.9
e T
Cud i Total
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CLD Consulting Engineers, Inc.

240 Commercial Sirest
Manchaster, NH 03101
Townd/State: Rochastar, MH BlA-HAR-8713 File Mame ; Crang PM
Location: Rte 11 at Crane Dr Site Code : 070241
Counter®’By: 2526/Dustin Start Date : 10022007
Weathar: Fair FPageNo 2
CRAMNE ROUTE 11 ROUTE 11 |
Southbound __ Westbound Eastbound |
[ Stari Tirra Laft | Right| Pods |&pp Toedal| Thru| FRight| Peds [App. Tolad |  Left| Thru| Peos | App. Total | Ik Total |
Feak How Analysis From 02:00 PM to 05:45 PM - Peak 1 of 1
Paak Hour for Entire Intersaction Baging at 04:30 FM
0430 PM 3 2 il 5 3 5 i} 98 | a 153 o 153 | 456
04:45 PM B 2 il 10 262 1 0 263 | 2 141 L 143 418
05:00 PM - 2 0 7 257 4 a 261 | 5 161 L] 166 434
05:15 PM b 5 1] T 264 1 0 265 1 170 1] 7 443
Total Volume 18 i 7] 28| 1018 11 a 1087 B BZ5 i B33 1743
¥ App. Total G621 37.9 L] b, 1 0 1.3 4.7 i |
PHF| 563 550 Qo0 725 | .Bia G50 00D 81z 400 @1 000 675 | ]
Cars 18 10 1] 2| 1050 11 0 1061 3 [T a 614 1703
% Cars 100 0.8 a 8.8 47,6 100 0 476 100 #7.0 0 #r.0 LEEE
Trucks a 1 a 1 28 a o 23| i 18 il 18 48
% Trucks | a 8.1 i a4 24 i L1 24 i 30 i 30| 26
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CLD Consulting Engineers, Inc.

540 Commercial Street
Manchester, NH 03101
Town!Siate: Rochester, NH H3-568-8223 File Mame : Mashoba Sal
Location: Rie 11 at Mashoba Dr Site Code : OT0241
Counteri'By: 2536/Dustin Starl Date @ 104 32007
Weathar: Fair Page Mo 1
Groups Printed- Cars - Trucks )
HASHOBA ROUTE 11 NASHOBA ROUTE 11
Southbound _ Wk : | ___Horthbound Eastbound
| Start Time | Lefl| Thru | Rghe | Pads | wp 1ee | LEHL | Thru | Right | Peds | res | LETE | TFeU | Right | Pods | e e | L8F | THU | Rignt | Peds | g sas | o Tos |
11:30 AM 5 ] 4 [ a k= L 0 246 [ i 2 a 2 2 o4 1 o 207 | 484
1145AM| 2 0 5 @ T| 1 245 3 0 28| ©0 @O 2 @ 22 M1 i 24| 472
Total| 7 © ©® O 16| 4 43z @ o 495 ¢ 0 4 0 4] 4 M5 1 1 4n | 93
1200 FM 3 L] 2 Q0 5| 2 223 & o 333 2 0 2 0 4 1 327 1 a0 F2ze 4N
115 PM i i) 2 1 & 1 @13 E o a7 0 0 2 o 2 o 24 d a M8 445
1230PM| 2 © 2 D 4|224aanzmunqn 40 1 183 1 1 188 442
12Z45FPM| 1 © 2 @ 3 3 247 4 0 24 1 1 3 D B, 1 218 1 0 320 482
Totd, 12 © & 0 20| B 926 18 O 952 3 1 11 0 15| 3 842 7 1 B53| 1840
MOoPM| 4 0 0 0 4 2 209 4 0 215| 2 0 1 0 5 1 288 2 0 23| 453
OLIEPM 4 0 1 D 6§ 1 28 D0 1 28 0 © 2 O o1 28 1 0 20 438
GrandTotl | 27 0O 18 0 45 15 qmma 3 1 18B0 5 1 18 0 M| % s 11 2 1715 3664
Apprch % B} 0O 40 @ 08 478 16 01 HME 42 TS 0 05 98T 06 0
Total% 07 0 05 0 12| 04 51 08 0 513 01 0 05 0 07| 02 462 03 01 468
Cars | 27 (AR 1] ] 45| 18 180 1878 |
%Cars, 100 0O 100 0 100 100 987 - 100 100 @87 100 100 100 O  100[ 100 982 100 100 8@2| 89
Trucks| © © 0 0O o] o0 24 © 0 % 0 @ 0 @ B a 4 o 0 14 38
%Trucks| 0 © 0 0 o] o 13 @© o 43 © @9 0o @ 6l o o8 a © 08 1
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CLD Consulting Engineers, Inc.

540 Commercial Strest
Manchestar, MH 03101

Town'State: Rochester, NH GO-H68-8221 File Mame : Mashoba Sat
Location: Rie 11 at Mashoba Or Site Code @ 070241
Counter®By: 2536/Dustin Start Date : 10M 32007
Weather, Fair Fage Mo 2
| NASHOBA [ ROUTE 11 HASHOBA ROUTE 11
) Emlthbnum i Westbound Horthbeund Eastbound
| .ﬁﬁ] Lafi | Thru r-iwlpnl e maw | Ll Thn.||th-¢|m ;...,..|Lal‘t|'|'|w mr¢|m|hu Laft|l'hm Right Pm[.-.m 1= Total
Peak Hour Analyss From 11:30 AM o 07:18 PM - Paak 1 of 1
Fﬁ*amw Er;hr-a- Iﬂﬂl 4 nsggnut'nﬂnaﬁ.!;sr ] 0o 244 a o2 ] 2 2 204 1 0 T 484
11;11-'5.HM ¥ ] -1 [} T 1 248 3 0 248 o 1] 2 o F 2 21 o 1 214 4TZ
1200PM| 3 ©0 2 0O 5 2 223 & O M 1 0 2 0 4 1 2@ 10 2| 4N
1216 PM E 0 2 0 ] 1 213 a_ o 2'1?| o0 2 ] 2. 0 M4 4 0 MB| 445
Tetsl Vokara | 16 o 13 0 28 T 818 20 1] MEl 2 1] 3 LH 10 5 E56 [ 1
% Anp. Tolal | 595.2 0 4.8 a oF ar1 21 0 20 0 & 0 D& 986 07 i
FHF | .G6T 000 650 000 506 | 583 937 625 000 940 350 000 ggop OO 625 | 625 943 3T 250 Elﬂl S8
Cars | 18 o 13 a 28 T 82 20 [i] QEB| 2 [i] -] 0 0 5 a&s50 L] 1 g52 | 1330
% Cars | 100 o 100 a 100 | 100 883 100 0 BG83 100 0 100 L1 100 | 100 &85 900 100 H93 | &858
Truchs i} o L] a I} a 15 ] a B 0 a 1] L] L1 1] & [i] o ] 22
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CLD Consulting Engineers, Inc.

540 Commercial Street
Manchester, MH 03101

i

g

i A
g

Town/State: Rochastier, NH G3-668-5223 File Mame : Crana Sat
Location: Rie 11 at Crane Dr Site Code  : 070241
Counteré/By, 2537/Dustin Start Date @ W20°2007
Weather: Fair Fage Mo 1
Groups Printed- Cars - Trucks
Crane | Route 11 Route 11
L L Southbound | Wastbound Easibound
. StariTime | Lefi | Right| Peds|App Total | Thru| Right| Peds[App Totl| Lefl| Thru| Peds[App. Total Il Tolsl |
1130 AM | z 2 0 4 FIE] 3 [ 4 1 213 1 21 438
11:45 AM 2 5 0 T 198 10 1] 08 1] 214 ] Fal 431
Tatal 4 T 0 11 408 EE] 7] 423 | 1 433 3 437 B70
12:00 PM | z ) o a 207 i 210 & 204 3 212 431
1215 PM 4 7 1] 11 238 18 a 257 10 205 0 25 483
12:30 PM 1 7 o 18 220 8 3 23 3 164 0 201 450
12:45 PM 1 5 0 6, 184 4 2 180 | z 18 1 197 | 383
Total | 18 L 0 4 850 33 5 863 | 20 B 4 a5 1787
01:00 Pid 10 G 0 16| 207 4 0 n 3 188 0 202 434
01:15 P i 4 a 5 184 & 0 204 L il i 205 215
Grand Total 1 43 0 TE| 1685 68 B 1728 24 1E3E 7 1663 34T
Aporch % 434 566 0 86,5 32 0.3 14 881 0.4
Tidal % i 1.2 1 i 48 1.8 0.1 49,7 0.7 472 0.2 48.1 |
Cars 3 43 0 78| 1651 56 & 1712 24 1820 T 1651 343
% Cars 100 100 1] 160 48,2 10 100 9.2 1) 98.9 100 8.8 9.1
Trucks il i} 0 i 14 i [1] 14 i 18 0 18 ax
% Trucks i a i 0 0.6 0 o 08| 0 1.1 i 1.1 0.8
Tos
Ohi In Todal
Eh| [owE) [ s
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CLD Consulting Engineers, Inc.

540 Commercial Street
Manchester, MH 03101

Town'State; Rochaster, NH H03-AOR-E223 Fila Mame : Crane Sat
Lacation: Rta 11 at Crane Dy Site Code ; 070241
CounterfyBy: 253T/Dustin Start Date : 9/29/2007
Weather: Fair Paga Mo @2
Crana [ Route 11 1 Route 11 |
| Southbound ) Wasthouwnd Eastbound
L Start Time Left| Right| Peds . Talal | Thu H_I;lﬂ;l Peds | App. Total Left| Thru| Peds | App. Tcaal | Inl Total |
Paak Hour Analysis From 17:30 AM o 0115 PM - Peak 1 of 1
Peak Hour for Enfire Intersaction Baging at 11:45 AM
11:45 AM 2 5 Q T 1948 il 0 208 0 214 2 216 #31
12400 PM 2 T 0 g a7 3 a 210 5 204 3 212 41
12:15 Pl 4 T i 1 239 18 i 257 10 208 0 215 483
1230 PM 1 T 1] 18 20 8 3 231 3 196 1] | 450
Total Volurne 10 26 i] 45 B4 = 3 [T 14 a1 ] [ET] 1785
% App. Total 422 574 1] G954 4.3 0.3 21 = i 0.6
PHF| 432 828 000 E26 804 5427 F50 BA1| 450 @58 47 BT B2R
Cars 1B 25 ] 45 ET0 i ] BT 18 e ] 3:32| 1774
% Cars 100 100 0 00 s 100 100 o0 100 BES 100 966 8.8
Trucks 0 i o |:|| ] i} o ] il 12 i} 12 21
% Trucks | ] i ] o 1.0 0 1] 1.0 o 1.5 o 1.4 12
I [+
Iri Tokal |
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PRECISION

N /8: Farmington Road (Route 11) Eouiarses L File Name : 711784
E/W: Rerail Diive, Walmart Drive 70 107 B it 57708 Site Code : 5149

City, State: Rochester, NH O eat ttsmpeabatiso Staet Date : 6,/14/2007
Clhiens: VAL M. Santos PageNo 1

__ Chmaspes Prilied- v - Trugka

[ Fumingiun Foad [Roule 11} Femai Crive “Fanmnglen Scad (How 11] Wamar Drive
Frem Marh From East From South Fram Wast

St Time | RAghi]  Thew|  TeR] (-fums | Wghe]  Thew] _Lem| FAgmi]  Thu|  Lev] UTums |  Highil  Thea | Led| Tl Toil]
M:00 P ) 178 1 0 1 1 4 4 2k [T [T 68 1 25 603
:15 P4 21 17 1 0 3 3 1 g 9 58 i 73 1 33 504
04: 300 P 19 152 3 0 3 i 2 - °F ) ph 1 35 0 43 382
D4:45 P L5 1 i z 3 4 g = 50 0 56 D 26 £53
Trasl 5 w7 0 g [ 1] FT T T 1 32 I 454

0500 PA 1| 149 z 0| 5 i 5 i 44 Hh 0 5 o 3 05
0515 PM m 131 0 0 a 2 5 5 s TS 0 9 1 20 591
0530 PR 17 165 3 0 3 o 5 [0 s 8 0 0 1 kY G
Q545 BM 22 151 1 0 2 2 ] ! 250 ] 3 53 23 567
Taral B 506 50 5 4 16 1 imG 2 3 57 4 17 ] 2572
raand Tatal 165 1316 12 0 17 14 77| 7 16 4] a4 6 246 4B

Appech%:| 111 BRI 0E of a3 a1 des 14 R4 iy 2| 058 08 334
; Taral % 14 i) 02 0 03 a3 i 08 46 1o i1 7.9 0. 51

et [ 1z of 17 14 b7 37 2008 E 3|  am3 6 246 AB32

Y Cass T 100 0 100 00 io0{ 10 9By dog TH g 0 100] 903
Trucks 7 14 0 ol o W 0 0 14 1 i 1 0 0 34

% Tracks 0 1.4 0 0 0 0 i i 07 .2 i 12 0 0 o7

Farmingion Road (Route 117 1T Huied O Farmmgicn Mond (Hous 17) Womad Crive . |
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APPENDIX C

Traffic Assignment Worksheets



T i — o

dhzids:

N NT B LF O e L
A e e W AR

-
i

4 OWoOB W@
Powr o= W om

8
A

]
L)

A o oW
LTI PR

I T

#a. %

o 3Eaf
u AEud

NI |

FgjEay EEgICEd
Mm.m*_m “ﬁ_.m
- L mm
E 2 [ :
- E ¥
5 17 13
r 0 e d
¢ 0 8 #
g F o8 i
i E P
i3 39
i ¥ i 1
LI i F
- = L] F
P iF
& a 5 %
@ Pod
i3 i
ioF ¥
¢ B &z 38
14914 ing
B & & - B =
F ¥ ¥ 3
E o= [
ool FeldEE
2ol d  deduEd
q WY o FHF
i i
aoionl  Ewizzd

[
i
L]
n#nw#:##-ﬂ-t_

arakabiofEila
PP P I A
seaBaboitnls
PSS ETEM
. T .
cauBaiiaBaia

P o3

R owe e W
[T T I T

snansnklnala

FESEERIZAENET ¥
-mmmqm—n.mw m
i

3 & EE m
4R =i
48 =E nu"
a & &F Wi
n E oE B§
w i ok Hid
s i wk Bd

a ad %

 oEi o d

53 3

#  F§ 0

- L2 H

7 5x3 13

o Z2e.d 3%
] § iz
] P &
o E Py
i ¥ i
¥ L
L] ¥ i
M & | ™
] 1 s
- A &-

BardadulZzls

Eafaeaslivia

N waEe

i

L I

¥
i
1

& ohm T WA A EE b W

LI |

-

Hon M wR M W

eenidanelEal.

soefanulnlz

rowbeanbfalz

I

Rt

dndtamadanla

dedfamadaeda
dnddanndaala®
I#lni!:-il-l
ainﬂaii-?UMJ
ntuﬂ;#u&ir%n

Gescawelenfa

E

- B =

iy ONE

WO EE R W e R wm o WE DA RN WM N
N ] W W o wm w1 wm £

annVuinfuaka
w#nﬂlnlmi hl

L]

uruquurm-hwq

JisER EE -u-
u"m“hum i mnn

[ -. §

i £ &1 s

i § aideEl

i 0 =dguli

BB sHEsdd

 F #imesd

O akZess
FEE O ORRER OFOMEE
E N s - T a8 g a3

B 7 AREF FHG

] T w B =i F T

F o3 RoEE § UK

F a = B aop - woa

¥ 2 8§18y ¥%HW

i d = K am B EFR

TR OEEES N BV

3 3 mom ua b HRE

PP OEREE ¥ OER

1 F $33; 3 §4%

£ - 4 B wu & Rwe

B3 BOEE o uER

2 & 30 ug § G

3 ¥ AsF 9 9%3

B H 2 H «%  daE

FDOERE OB EE

E = ® F oz [ T
Weleal  Z.BuBl . LBuESE
iede l SHEWEE  wBRZ8E
T

gl §  GEeHE  =¥EiRE

1lﬁﬂlﬂH
EL] Fol
saebeduiials

ko
=

e
= omr o«

oW B MC T W R WT L
L T T

ol l“l.l.‘ i

PRy JA % LE A

snafsbzBERda




it

lii MH“H..m il B

i .n i = 1§ ._ FEFT T [T
i = £ 1 B = zzzBedin _..=_
i 8 & i ¥ cosb.faliei.
E 2 i 1 ] oHeid¥ni.
i s i i s t.ixlEnk.
P2 B0 F R sesbainined
i ¥ i F 1 mesdoinived.
P8 i § I i od
I B = B = H = B
I | P i § ¥ i
d E] ] i o E & ]
i F F ¥ I F
i1 F I | i3 i1
] o -] L] 1] k-] °] k]
LI | P | i 8§ £ 0§
3 E 3 b3 ] E L] L] [
io§ i 0§ FI F§ GF
E K -] E & E - ]
F | i g 1 8% 1 5
- ™ - ™ - - - B - -
i F Fod B W ¥
i 8 2§ s BF 5§ 5
i F FFs i35¥ L |
- - [ - = i 0 [-] N
P OB I P ¥ L I
i e ] ® T "]
drEuad waded FRESEE .ebvob.Baai.
feduad  w.B..fF #sfial uu-n.uuﬁ-uulq
amamams E riy Sphpasd m
i i i
Fude.i  soBued REREZl  zres.sedaal.

FLET RPN fiSssf ==& FYELH TN
R HE m““.._ﬁmn, ”H.“Munm_,m e
inm id mm“ 'l af u- T . ]
i #F dMMFsw K Iz E g
o il 3mfaw i B i n
i dF 3l aw  uf B i
i il om s W I i
e il B = = «d Bi codfana -h___.-__.. - £
Ee 6F BB = = Bx comsesafred. i
Foowi § i ¥ yOBE BB
= P I = &3 =Bz
o8l d P ¥ irn P i
a wd ® 5 & [ ICI T F Ok
w pE @ FER OB E - Pz
- oW - B E - T kK F .
] 3 1 13 5% 117 11
- w8 W i v B @ i i
w Bwd Wi I F ¥ BF
& Hix Hm LI | LI | i &
F P s B o7 ¥ B ¥
L ¥ e b & & & B
] I ¥ 13 1 3 i 3
- i - W - ® -
¥ i 3 PR - 0
E i 2= E 3 I E S
- 5 92 i1 LI i1
= W Ha ] o B od
B F B I F Pk | I
u B Ba i E ® E ]
uzakswalinks eoviavwalivhs .ecovoFisi. noB.al
nlnhunmn-nmm uunmqu#mﬂ:mH tqhn-u-ﬂ-hur nim.nm
w o read 3 & & EBemd @ 4O AHTY & o3 Y
i i i
FaifesfllelE cosfoaeflsedz cooBarsliel. 2 8.5

T—"I.I._

THM L]
I E]
ETE P

R

3

BE G WE B W
Bl & %6 & wm o m o mm omn

W B ot W W
Wowm ow oy oo oW

i

£
]
LT
B
L]
BT
L
rd

]
E1 ]
EH
ET]
BE
113
HH

i

H-B.58
HaledE  s@ziiz

m,m“umw

PRELT
vENENE
(HH HE
wEEREE
nZEERE

¥ OEEE

e

¥R
B oEvs
L
IR EH
BaH
EE
1
FE¥
JEE
LEL]
wiid
L EE
Wi
L

Ham

a5 =8

B O R W W om

oo mE om

HEH
.33

Fa93
- FTL
— i.
. T
-
. lwﬂﬂ-.—.

L]
o

-
el

w
Ed

EOmMT 4 W OE W @
W W R B owE 0 owE 3 owm

AR omk ow oW

seebabaETnk.

caeTofablnd.

w

I
i

i

w R AL ) e by iy g

N OO AC DT
sl ol ) o e s

A B e



HEH

fen
n
pmeTE

B OACI T AT L
LR T

W B e oW e
WS- L W MG

EE]

Ma

b1
Ha
uaBELE
l-nﬂth

o

fagas . - EET
{&§ m ?mmm
i o* i sl
i
iz @
iE i
B & O |
L
E 8 B i
B = i
¥ i i §
= E = H
Po@ FF
& L} L] L]
i 8 I |
i i i
| [ ] -] [ ]
i 4 LI |
[} B E &
FI | ¥ o3
[ | E %
i ¥ I
i3 35 85
Fp = fp B2
P50 Fhd
# . o8 . dH
1 3 -
N a '] 2
Enfacd Hedisl
ﬂtwlhm -ﬂm#nm
¥ mie sfEEakE
i i
aeBosl  E5EFFE

HH

sl aduliila
soeleluEbila
seeleEeEtile
selsiefialls

i

L T
e
i

- B &

L T
T OWE E RN H e

cunfasadBib.

P 1P

cou¥ziufieds

ELELT

R H T

S
=
i i
=
e
St ey -y,

W W B Y a0
OO E = owm

N AT
-
[T

I
] _E E
i
Ea

i
i

» Fvi

& Taw

L]
4

i
ix

iz

HE]

L

sz lzeafisiy
M EPTTLIS B

B o= k=ph B

i
PR H

R
we e Ea
el Euf

= K E B & &
in
=,
Wi
[

4 e W A R
L

L
L R Y

wosicasfEnka
LT L

4 8 wwil §

i

Eunuinwnuum:

HE R
li!ﬂ@#:ﬂtrﬂt*

tinuli:ﬁln-

h#uuv#:ﬂriuv
illﬂ!t-ﬂllﬂl
ﬁlrlll-*ll-l
ll!lllIml -l
Ilhlll:-llﬂl

FT]

e R A mw M W
W RN eT R B W W R

4

TORE W OWH O RE
2 & ¢ wm or R W

canzexafinda
e T

woa bamdow

i
dedidanullfnd.

.__

An
dn

s G O 2N ET ED
il e fade e e m

LT
S
o

L]
Ll
-

WE O M am WW  nr oW
AE A R s wmw A N

T R & S - A
EORm R m e RS &

ﬂimtih

] T

Kk
L
il

E1]
#E
tH
AF
iE
i3
iy
¥
F 1
1

-

W D RE & BN @ W B A B
R R O R K w om

L
A e b owm o owm o0

§.B.EE
LFL M

pEl=al

R HHH BT

1 m
p _

=REIEE
=HEER
=AERES
=EE3ES
[ ETEE

LEL

HYE

LR
EHN
L)
Elfm
§i
L L]
EEH]
gt

]
LT

LEL
L[ F
LE
i

EEH

-

T OR B W B OB W & W

O N W B mE T

wHoEHE
wHERHE

gt

.-.-lurub-.
annls ks fENEs
P SN TN
B BEuE,
pwaBeBeBEuda

¥ 3

L]
=

Powe e ome W wT
0O OB MT OF W & B o M

T

Lo b L I.T-.l. .ﬂl

R

:;u|n|-1u1
-1=Ew et
B ) ) e s




APPENDIX D

No-Build Capacity Output Sheets



Timings
1: Farmington Road & Wal Mart _ 4/18/2008

- N v T8Nt o2
4

L.anncmﬂgw‘atlnrﬁ # ’ ! [T r S

Hlnlmum Spht (s)
Split (s}
Total Split (%)

mﬁtﬂ?ﬁl UEADS 40 JUTEEO R

457 ;
Control Tg.rpa. Aﬂuatad-ﬂmdlnmad

Splits and Phazes:  1: Farminglon Road & Wal Mart

F!\Proj200T\Manchester\070241 Roch-Rte 11 Commercial\ Traffic\Synchro\NoBuild\2007 Al MoBuild sy7T
CLD Consulling Engineers Page 1



HCM Signalized Intersection Capacily Analysis
1: Farmington Road & Wal Mart 4{18/2008

N RN Y Y

Lana Emﬂgural]ms

Satd. Flow {prot)
FIt Pa'mltlad

m . ...'-_I__'.. -\.
Level of Service

Approach LOS

HCM Average Control Delay
HCM Volume te C

Actuated Cycle Length (s)

Intersection Capacity Utilization
Analysis Period (min)

¢ Critical Lane Group

F\Proj2007 Manchester\070241 Roch-Rte 11 Commaercial\ Traffic\SynchroiNoBuild 2007 Al NoBuild. syT
CLD Consulting Engineers Fage 2



Timings
2 Fnrrnlngtnn Road & Little Falls Br Rd 418/2008

PO L

S SR . S F I
B 0% 410 B8 R
146 i 'E'EE N dﬂg -,-.;.. e o et

Int-wna.l Llnkntm R

Splits and Phases:  2: Farmington Road & Little Falls Br Rd

FAProj2007\Manchester\070241 Roch-Rte 11 Commercial Traffic\Synchra\MoBuild2007 AM NoBuild.syT
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HCM Signalized Intersection Capacity Analysis
2: Farmington Road & Little Falls Br Rd 411872008
N .

i) Lane Group

FAProj2007Manchester\070241 Roch-Rte 11 CommercialTraffic\Synchro\NoBuld2007 AM MNoBuild, sy7
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Timings
7. N Main 5t & Ten Rod Rd 4/18/2008

- ¢ v+ 1
C)

Lana Gunﬁu-.urat-mu_

047 u:a_:: 013

Splits and Phases: 7. M Main 3t & Ten Rod Rd

F\Proj200TManchesteri070241 Roch-Rte 11 Commercial\Traffic\Synchro\NoBuld\2007 AM MoBuild.sy7
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HCM Signalized Intersection Capacity Analysis
7: N Main St & Ten Rod Rd 41812008

T T 2 N B S

Lane Configurations

Satd, Flm{prﬂl} 1719 33?4
FitPermitted 100~ 036 : '
Satd. Flow {p-erm]- 1834

HGM \.Fuluma to Capactty rath:r
SBRGHT oy oTE WAE5 Sam ol GRSVl
42.6% ICL.I Level of Service

T T A - SRS WMNM

l:: | Crrtlcal Lane Group

FAProj200 T Manchester\070241 Roch-Rie 11 CommercialTraffic\Synchro\NoBuld 2007 AM NoBuild_sy7?
CLD Consulting Engineers Fage &



HCM Unsignalized Intersection Capacity Analysis
3 Farmingmn Road & Crane Dr 4/18/2008

050 091 uu-a u uaa 038

5 I {m}

FAProj2007Manchester\070241 Roch-Rie 11 Commercial\Traffic\Synchro\NoBuild'2007 AM NoBuild sy7
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HCM Unsignalized Intersection Capacity Analysis

4: Farmington Road & Nashoba Dr _ 4/18/2008
2 ey v AN 2N S

usa uaa ﬂﬁﬂ umum 0.81

1700 1700 637 1700 1700

FA\Proj2007\Manchesteri070241 Roch-Rie 11 Commercial\Traffic\Synchre\NoBuilld\ 2007 AM NoBuild sy 7
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HCM Unsignalized Intersection Capacity Analysis
5. Farmington Road & SB Off 4/18/2008

" VR T N T

F:\Proj2007\Manchester\D70241 Roch-Rte 11 Commercial Traffic\SynchroiMoBuild'2007 AM NoBuild, sy7
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HCM Unsignalized Intersection Capacity Analysis
6: Farmington Road & NB Ramps 4/18/2008

A Lo N S

F:\Proj2007\Manchester\070241 Hmh—ﬂ‘ta 11 Gmmamﬂﬁﬂdﬂcﬁrmmuhﬂuﬂdizm? AM NoBuild sy7
CLD Consulting Engineers ‘Page 4



Timings
1: Farmington Road & Wal Mart 418/2008

S R 2 e N N

Minimum $pm {a]

!ﬁhﬁﬂ!ﬁiﬁ]

20 0 20 2
lag Lag LW Leath s SR T

.:-_ ||'r -I. S
1352 EBE 451 2231

Splits and Phases: 1. Farmington Road & Wal Mart

F'\Proj200TManchester070241 Roch-Rte 11 Commercial\ Trafic\Synchro\NoBuild2007 PM MoBuild =y7
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal Mart

N

4182008

. 1800 1500 1900 1900 1900 1900 1900 1900 1800 1900

12 2 12 '12 '12 14 'H 8 B 12
1L URREN VT S M IS SR )L Y 31 R 2 FE X R
'10'3 0.95 100 '100 1.00  1.00
00 . 0 100 085 1000 08470 Y
'1 ﬂﬂ U'QE 1 ﬂﬂ 0.45 '1 W

Lanu n'}nnl'uuraljuns

_' 1.00

- ﬂ?" .‘.'.' % .:--. e
5207 1491 1723958 1549 007

- 75 080 ‘080 m H:ﬁ& nm

Epr e B e T L B

....................

FAProj200TiManchester\070241 Roch-Rie 11 Commercial Traffic\SynchroiMoBulld 2007 PM MoBuild. sy7
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Timings
2: Farmingtnn Road & Little Falls Br Rd 4/18/2008

PR N 4

Lane Configurations
Volume (vph) =

mmumm

Mindmum Split {s]

Total Split (s)
Total Spilt m;

'.'.': mﬁ B

.' Il.'.‘luau Ehm malmumaﬁéf two cyclaﬂ

Splits and Phases: 2 Farmington Road & Little Falls Br Rd

F\Proj2007\Manchester\070241 Roch-Rte 11 Commercial TrafficiSynchro\NoBuildi2007 PM NoBuild sy7
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HCM Signalized Intersection Capacity Analysis
2: Farmington Road & Little Falls Br Rd 4/18/2008

PO S N N

- FAProj200T\Manchesterd70241 Roch-Rte 11 CommerciahTraffich3ynchro\MoBuild\ 2007 PM MoBuild.sy7
CLD Consulting Engineers Page 4



Timings
7: N Main St & Ten Rod Rd 4/18/2008

- ¢t M

Lanea Gnr‘rﬁgg.-?tiuna

FAProj2007Manchester\070241 Roch-Rte 11 Commercial Traffic\SynchroiNoBuitd' 2007 PM NoBuild sy7
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HCM Signalized Intersection Capacity Analysis
7: N Main 5t & Ten Rod Rd 4/18/2008

sy v AN 2L Y

Lane Conflguraions

Satt Flo Lo {wm} L EEET R

Volume (voh)
Fa.ah:-hnur famnr

~Sum of mm‘mmﬁm T
1GLI Lmu of Sarvice
B R

c Grrh::al Lar-aGrnup

F\Proj200TManchester\070241 Roch-Rie 11 Commercial Traffic\Synchro\NoBuild 2007 PM NoBuild sy7
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HCM Unsignalized Intersection Capacity Mﬂlyﬁis
3. Farmington Road & Crane Dr 4/18/2008

A Lo N S

FAProj2007Manchester\070241 Roch-Rie 11 Commercial Traffic\Synchro\NoBuild' 2007 PM NoBuild. sy7
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HCM Unsignalized Intersection Capacity Analysis
4: Farmington Road & Nashoba Dr 4182008

2 ey v ANt A d

F\Proj200TiManchester070241 Roch-Rie 11 GnnwnmlaﬁTmﬁ‘inﬁynmmﬁHuﬂumﬂJ? P MoBuild sy7
CLD Consulting Engineers Page 2



HCM Unsignalized Intersection Capacity Analysis
5: Fa ton Road & SB Off 4/18/2008

nblocked vol

F:\Proj200TManchester\0T0241 Roch-Rte 11 Commercial Traffic\Synchro\NoBuild 2007 PM NoBuild.sy7
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HCM Unsignalized Intersection Capacity Analysis
6: Farmington Road & NB Ramps 411872008

A NS

vmunumwm 1312

F:\Proj2007\Manchester070241 Roch-Rte 11 Commercial\ TrafficiSynchroiNoBulld2007 PM NoBulld.sy7
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Timings
1: Fan‘ningtnn Road & Wal Mart 4182008

O T A i N B
e

Total Bpll ] {% "

AJLH-ﬂd Tlma{s 2

Reduced vicRatio 021 078 024 082 047 075 041 028 012

Cycle Length: 70
Actuated Cycle Leng

Control Tw& Aunmtﬂd-ﬂuurdlrmtnd

Splits and Phases: 1. Farmington Road & Wal Mart

F\Proj2007Manchester\070241 Roch-Rte 11 Commercial Traffic\Synchro\NoBuildi2007 Sat NoBuild sy7
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal Mart 4/18/2008

ey v AN A A

Lanaﬂunﬂmraﬂnns L
| Fligm. (1 1900

| 4800 1900 18900 1900 1900
12 12 12 14

Sy e
100 095 00
088 -.H!I ORI T
100 .

145
054 089 0.34 ':!‘@_Eg ﬁ-ﬁﬁmﬂm 065
46 163 20 406 38

Appmauh LEIE

HCM Average Control Delay

HCM Volume to CapacityFats
Actuahadﬂynlamngﬂ'l[a] .

F\Proj200T\Manchester070241 Roch-Rte 11 Commercial\Traffic\Synchro\NoBulld 2007 Sat MoBuild.sy7
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Timings
2: Fﬂnﬂingtnn Road & Little Falls Br Rd 41812008

A NS

250 1033 1323

Minimum Spilit {s)

Splits and Phases:  2: Farmington Road & Litte Falls Br Rd
—.. .2

FAProj200TManchesteri070241 Roch-Rte 11 CommerclalTrafficiSynchro\MoBuild 2007 Sat MoBuild.sy¥
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HCM Signalized Intersection Capacity Analysis
2: Farmington Road & Little Falls Br Rd 4/18/2008

A oo N S

¢ crlLamem )

F\Proj2007\Wanchester\070241 Roch-Rie 11 Commercial Traffic\Synchro\NoBuild\2007 Sat NoBuild sy7
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Timings
7: N Main St & Ten Rod Rd 4/18/2008

- ¢ Y« t

Detector Phases 2 & a8 1
Eﬂ ﬂ B ﬂ Eﬂ ﬂ 1-1 0 140 J

S350 110 460 140 140 TROLMEDIIT T N

533% 18.3% ?E?ﬂ 23.3% 233% 1331'5- 23% .

Eplllbﬂck Cap Reductn

Storage Cap Reductn 7.0

Reduced wc Ratlo

Splits and Phases: 7: N Main St & Ten Rod Rd

F:\Proj2007\Manchester\0T0241 Roch-Rte 11 Commercial Traffic\Synchro\MoBuild\2007 Sat MoBuild.sy7T
CLD Consulling Engineers Page 5



HCM Signalized Intersection Capacity Analysis
7: N Main St & Ten Rod Rd 4/18/2008

T T 2 N B

o . Crmnal Lnruup

F:\Proj2007'\Manchesteri070241 Roch-Rie 11 CommercialTraffic\Synchro\NoBuild\2007 Sat NoBuild.sy7
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HCM Unsignalized Intersection Capacity Analysis
3: Farmington Road & Crane Dr 4/18/2008

F\Proj2007Manchester\070241 Roch-Rte 11 Commaercial\ Traffic'Synchro\MoBuild\2007 Sat MoBuild sy7
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HCM Unsignalized Intersection Capacity Analysis :
4: Farmington Road & Nashoba Dr ' 4/18/2008

i T 2 N V. S B

Peak Hour Factor 094 038

Fi\Proj2007Manchester\070241 Roch-Rte 11 CommercialTrafic\Synchro\MoBud\2007 Sat NoBuild.sy7
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HCM Unsignalized Intersection Capacity Analysis
5: Farmington Road & SB Off 418/2008

i EEE-B 2476 1231

F:\Proj200T\Manchesteri070241 Roch-Rte 11 Commercial\ Traffic\SynchraiNoBulld\2007 Sal NoBuild sy7
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HCM Unsignalized Intersection Capacity Analysis
6: Farmington Road & NB Ramps 4/18/2008

A v NS

F\Proj2007Manchester\070241 Roch-Rte 11 CommercialTraffic\Synchro\NoBuild2007 Sat NoBuild sy7
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Timings
1: Farmington Road & Wal Mart 4/21/2008

- N ¢ 8 t ,

La Ennﬂguratlnns ++

Splits and Phases:  1: Farmington Road & Wal Mart

F\Proj200T\Manchester'070241 Roch-Rte 11 CommerclalTraffic\Synchro\NoBuild\ 2028 AM MoBuild. sy7
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal Mart 412172008

2 aN r ANt N4

'I.I’nlumu {vph)

Ad. Flow {Lrph} |

. 012 0.11
100 100

0 Sumoflosttime (s}
H.':LI Lmral nf Smlm

od (m
¢ Critical Lane Group

F\Proj2007\Manchester\070241 Roch-Rte 11 Commercial Traffic\SynchroiMoBuildi2028 AM NoBuild.sy7
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Timings
2: Farrningtun Road & Little Falls Br Rd 4/21/2008

Lane Gurrﬂg_uml_]nrrs 4|'-'|.‘. L1 " -
Volume (vph) “Wi wﬁﬂa e Ea.:aif%w;ﬁf

LanaGrme Fluw{\'phj 1?4 1114 TE

141]

AR 22 TR A0 R T
31?"5 EBE% EET% 31?"5 31 ?‘!‘E

BT A mw-ﬂ4:ﬁ

EU ED

.......................

. ST AT TR LT e e
O e e e TS

F:\Proj2007 Manchesteri070241 Roch-Rte 11 Commercial Traffic\Synchro\MoBuild'2028 AM NoBuild.sy7
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HCM Signalized Intersection Capacity Analysis
2: Farmington Road & Little Falls Br Rd 4/21/2008

A T S N

ea| Flow
Lost
| |4

snE L

F:\Proj2007Manchester\070241 Roch-Rite 11 Commaercial Traffic\Synchro'NoBulldi2028 AM NoBuild.sy?
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Timings
§: Farmington Road & SB Off 4/21/2008

Lane Configurations. b &p MN F
Volume (4N /:* 7 535 30 605 a0 05 b GBS
LaneGmupFlnw[mn} 1441 '1:.% 658 23'9

Fmtﬂctad Phaseas

Minimum Eplit (s)
Tatal St
I Spllt { %}

TR
Queue L!mng'_l. 50th (ft)

Splits and Phases:  5: Farmington Road & SB Off

¥ o

F\Proj2007\Manchester\070241 Roch-Rte 11 Commercial Traffic\SynchroiNoBuilld\2028 AM NoBuild sy7
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HCM Signalized Intersection Capacity Analysis
5: Farmington Road & SB Off 4/21/2008

F\Proj2007Manchester\070241 Roch-Rte 11 Commerciah\Traffic\SynchroiMNoBuildi2028 AM MoBuild sy7T
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Timings
7: Farmington Road & NB On 4/21/2008

Lane Configurations
Volume:

SR I LT
HIcHEE ] I

Splits and Phases: 7. Farmington Road & NB On

F\Proj2007Manchester\070241 Roch-Rie 11 Commerciali Traffic\Synchro\NoBuild\2028 AWM MoBuild sy7T
CLD Consulting Engineers Page 7



HCM Signalized Intersection Capacity Analysis
7: Farmington Road & NB On 42112008

A sy v ANt AN/

Lane Configurations % [T

+4
Ideal Flow {vphpl) = 1900 1800 1800 1800 ‘.mm .....
TnlaILoattnme:s}_ﬂ___dn 4.0

=L S oipeer . mm‘&:&v‘ vy :
e 100 100
Fit Profsced ' - (7 098V 000
Satc Flow(pro) 1770 3539 3370
-- ..-I :' Dl :'.-' E I .E.{:ﬁ!. :ﬂi:?'.*:’:-.i:. .r_ﬂ;m

H:E r < e 1 BT 7
Satd. Fluw{p-ermj m.;. 3530 w0

Volume (vph} = Eﬂﬁ .................... 0 320
Peak- I'u:lur fﬂutur. FHF

:|'_“ H 4]

Y
Frot

Fi\Proj2007\Manchesteri070241 Roch-Rte 11 Commercial\Traffic\Synchro\MNoBuild\2028 AM NoBuild.sy7
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Timings
8: Farmington Road & Ten Rod Rd 412172008

- ¢ Y5 t
Ly

Lane Ennﬂgural]nrrs

200 11.0 "znu . K 11.0 11_.n o
00 140 10 40D 11wiﬁ:=ﬁzzém
4% 31.1% 51.1% 24.4% zu% 311%  24% 24%

internal Lunhnut i:ﬂJ

Haﬂa Eapamhrl:vph} '1??& 401 2831

Splits and Phases: & Farmington Road & Ten Rod Fd

F\Proj2007Manchester\070241 Roch-Rie 11 CommercialTraffic\SynchroiNoBuildi2028 AM MoBuild.sy7
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HCM Signalized Intersection Capacity Analysis
8: Farmington Road & Ten Rod Rd 4/21/2008

T T 2 N V. B

Lane Configurations A

Total Lost time () 40 40 .

Wm %& 3.% B ¢ O
otecter '.';1--:.5:.;,W‘- _' '._ B S C1.O0EEE R

Satd. Flow {prot) 3538

Flt Perm

Permitted F'hElEEB

Acluated Gregh; G (s)
Effective Green, g (s)

HEM d
Actuated t:ma Length (s)

Gapacity Utilization
Amahmm Paricd (min

¢ Critical Lane Grou
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HCM Unsignalized Intersection Capacity Analysis
3. Farmington Road & Crane Dr 4/18/2008

092 092 092 092 092 092

11
700 1700
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HCM Unsignalized Intersection Capacity Analysis
4: Farmington Road & Nashoba Dr 4/18/2008
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Timings
1: Farmingtun Road & Wal Mart 412172008

P ol N Y A

Splits and Phases:  1: Farmington Road & Wal Mart
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal Mart 4/21/2008

sy v AN AL

Lane Configurations %N 44

mn' 1.00 '"095" Huu'

a7 &
0.95_ 1.00 ___mu _095 mn 74

A 17873574 1599 .
Peak-hour factor, PHF ~ 0.2 0.92/0.92 092" 092K0002 09200182 082 082 0.2

054 n1-_.- RS

.............

Actuated ﬁmq!_mgﬁ'i[s}
Intersection Capacity l...lllhzﬂhun

Analysis Perlod {min)
¢ Critical Lane Gn:u.lp
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Timings
2: Farmington Road & Little Falls Br Rd 4/21/2008

A o = N4

i RiE Al T ﬁ‘iﬁﬂﬁf
Splits and Phases: 2 Farmington Road & Little Falls Br Rd
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HCM Signalized Intersection Capacity Analysis
2 Fami'lgtun Road & Little Falls Br Rd 4/21/2008
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Timings
b Fﬂn"ningtnn Road & SB Off 4121/2008

Lana Gﬂnﬁg..lrathns

062 015 000 047 044

Control Typﬁ%ua'tﬂd—ﬂwd_ malau"
e e aeue s melered by ussteam signal. I T

Splits and Phazes: 5 Farmington Road & SB Off
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HCM Signalized Intersection Capacity Analysis
5: Farrnlngtnn Road & SB Off 412172008

2 ey v At M)A

Lane Cnnflguraﬂms
Ideal F ;
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Timings
7. Farmington Road & NB On 4/21/2008
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Mlnlmum Eplit {E}
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o Queue shown Is ma:lmum al’tartlm ::ydﬂs EE

Splitz and Phases: T Farmington Road & MB On
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HCM Signalized Intersection Capacity Analysis
7. Farmington Road & NB On 4/21/2008
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Timings
8: Farmington Road & Ten Rod Rd

42172008
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HCM Signalized Intersection Capacity Analysis
8: Farmington Road & Ten Rod Rd 4721/2008

N

Lane Configurations b # ! M . ih__
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Total Lost time (s) 40

Lane Ut Fac
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HCM Unsignalized Intersection Capacity Analysis
3. Farmington Road & Crane Dr 41 8/2008
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HCM Unsignalized Intersection Capacity Analysis
4: Farmington Road & Nashoba Dr ' 4/18/2008
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Timings
1: Farmington Road & Wal Mart 4/21/2008

i T 2 Y B

o
e

243 900
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Splits and Phases:  1: Farmington Road & Wal Mart
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal Mart 42112008
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Timings
2: Fanningl‘:un Road & Little Falls Br Rd 421/2008

FA T

& oo o by quelaYbAIGNGRT L TR
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Splits and Phases:  2: Farmington Road & Little Falls Br Rd
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HCM Signalized Intersection Capacity Analysis '
2: Farmington Road & Little Falls Br Rd 4/21/2008
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Timings
5: Farmington Road & SB Off : 421/2008
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Splits and Phases:  5: Farmington Road & SB Off
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HCM Signalized Intersection Capacity Analysis
5: Farmington Road & SB Off 4/21/2008
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FAProj2007Manchesterd70241 Roch-Rle 11 CommerclalTraffichSynchro\MoBuld' 2028 Sat MoBuild.syT
CLD Consulling Enginesrs Fage &



Timings
7: Farmington Road & NB On 4/21/2008
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Reduced wioRatio 065 046 075 078 007

Cycle Lpength ED -

Splits and Phases: T Farmington Road & ME On
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HCM Signalized Intersection Capacity Analysis
7: Farmington Road & NB On 4121/2008
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¢ Critical Lane Group.
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Timings
8: Fanningtun Road & Ten Rod Rd 42112008
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Splits and Phases:  8: Farmington Road & Ten Rod Rd
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HCM Signalized Intersection Capacity Analysis
8: Farmington Road & Ten Rod Rd 412172008
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HCM Unsignalized Intersection Capacity Analysis
3. Farmington Road & Crane Dr 418/2008
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HCM Unsignalized Intersection Capacity Analysis
4: Farmington Road & Nashoba Dr 4/18/2008
2 ey v AN ALY
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Trip Generation Worksheet
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APPENDIX F

Internal Capture Worksheets
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APPENDIX G

Trip Distribution Backup
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TN LA e T e LA

I Tobal Population ----aae=={ 2006
DEF Group 06
L.5. Cansws Eslimata Quarers Persons per
Municipaity 196 2000 2006 Fop  Square Mile
Albon 3,268 4 502 5,031 ] AT
Barrstead 3100 3,688 4623 0 1064
Balmont 5,706 6,718 7167 11 2381
Centar Harbor G oog 1,088 ] #1.8
Gilfard 5867 6,503 7,306 z 1883
Gilmanhan 2,808 3,080 343 T 9.8
Laconia 15,743 164N 17,104 7 /508
heeracith 4,837 5,043 &, 401 157 156.8
hew Harmgbon 1,608 1,850 2,138 3 RO
Santarnion 2,138 2,561 2,850 ] B4
Tikon 3,240 3477 3,648 il 2200
Belknap Co, 48296 56,325 60,680 1,478 150.8
Watar aroa nol induded in parsors per 69, mi calculations
Group Quarars population i included In total population
== Tl Populakion --ss==-———1I 2008
QOEF Growgy 2006
.5, Cansus Estirnate Cuariers Parsons par
Municipality 1980 2000 2004 Pop  Square Mile
Albany 536 G54 ] 3 9.1
Bartlett 2,290 2,705 pat k] 0 a1
Brookfiesd 518 G4 a673 0 .4
Chatham 268 260 276 0 449
Conway 7,940 8,604 B2 160 132.0
Eaton 62 ars 424 2 T4
Effingham 241 1,273 1458 127 35
Fresadom 936 1,303 1423 B 412
Harts Location 36 ar 3z 0 1.7
Jacksan LT a3k a3 13 131
Madisan 1,704 1,984 380 0 5B.4
Mol banbsaro 2,956 4,484 A8AG b B4
Ossipen 3308 421 4654 192 65.6
Sandwich 1,066 1,286 13466 0 180
Tamwrth 2165 2,510 2600 i 436
Tufsenbaro 1,842 2,148 2336 Q 575
Wakefield 3057 4,252 4&18 a 122.0
WioHebars 4,807 8,043 G400 a2 1325
Carmroll Co. asd410 43,608 47,300 #1z S0.T

VWiabsr area nod included in persane per 9. mi calouksfons
Growp Cuarans populaficn I8 induded in lokal populatian



e Todal Population
QEF
L&, Cansus Eglimate
Municlpality 1680 2000 2004

AdkirEon 8188 8,178 8,616
Auburm 4,085 4 hE2 5,110
Brenbaaod 2,580 3,187 4,128
Candia 3687 3,811 4,081
Chesler el raz 4,642
Danville 2,534 4,023 4,445
Dearfiekd 3124 3678 4,314
Derry 20,603 34,0 34, 304G
East Kingsion 1,352 1,784 2,181
Epping 5,182 5476 6,052
Exatar 12,481 14,058 14 635
Framond 2,678 3,510 4,159
Greanland 2,768 3,204 3383
Hampstasd & raz 5297 4,888
Hasrigban 12,278 14,937 16,278
Haemptaon Falis 1,503 1,860 2,052
Kensinglon 1,631 1,843 2088
Kingaton 5.5 5,882 8176
Londandermy 18,781 ] 24577
MNew Castle 840 1,010 1,024
Hawfialds ag8 1,661 1,634
Mavinghion it} T7a Ta6
Menwmierked T.167 B02T 9,357
Nesdon 3473 4,288 4,540
Morth Hampbon 3.8ar 4,250 4,463
Hortwood 3124 3,640 4,044
Mottingham 2,93 3,70 4,430
Plaisiow raia 747 Tora
Portsmauth 2E826 20,784 20,811
Ragrmcnd 4,713 9,674 10,780
Rye 4612 5182 5,219
Sabam 25746  2B,112 etk L
Sandown 4,080 5,143 6,901
Seabrook 6,503 7034 6,473
Saulh Hamplos Tal Add Baa
Stratheam 4,065 6,355 7180
Wirkham 9,000 10,709 12,581

Rockingham € 245845 277,350 206 565

W'ater area nol included in parsors per 89, mi caloulafions
Group Quaniers. pepulafion i included in 1okl populstion

2004

Groam 2008
Querters  Persons per

Pop  Sguare Mie

4 1.8
T 20004
516 2428
0 1350
130 174.5
3 352
47 B4.49
234 ari.4
i 2203
& 3.8
344 7341
45 24004
20 Jx22
44 44,2
245 11071
L] 186.5
o 174.1
i 310.4
10 5452
1 1280,0
o 2301
26 #7.0
42 TA2.6
i} 483.3
0 A
3 144.1
] 85.3
11 T
585 13255
10 743
112 4142
128 1080
a3 421,5
o 41,4
il 1124
0 4755
135 471.8

2,764 4254



lemsemeaaas Tootal Populadion --
QEP
L5, Census Esbirmabs

Muricipality 1000 2000 2006
Barringlon 5,184 T 475 B, 261
Davar 25,042 26,884 28,703
Durham 11,818 12,664 13,826
Farminglon 6,730 Lr ] 8,817
L 3,729 4,145 4,414
Madbuiry 1,404 1,608 1,762
Middlaton 1.183 1,440 1848
Millan 3.6 3810 4,540
Mesw Durham 1,874 2220 2,548
Rochastar 26,830 29461 62T
Rllireg:Tond 2,645 2,848 2,648
Somerswarth 11,249 11477 11,8488
Sirafford 2,945 2624 3,806
Sirafford Co. 104,233 112,233 121,687

Vaber araa not included in persana per 84, mi calculafionrs
Group Quarters papulalian is included in ol population

|-=mmeemmeee Tipiml Population ———-
CEP
U5, Census Esbtimabe
Municipality 18680 000 20085

Apwarth Kl A8 &84
Charlesivsn 4,630 4,749 4,815
Claramant 13802 13,15 12872
Comigh 1,650 1861 1,708
Croydon az7 61 58
Zashen T42 T41 B13
Grantham 1,247 267 2450
Langdan 580 i 624
Lempstar 24T &M 1,088
Miagart 8,110 8,268 8,363
Flainfisid 2,088 2,241 2419
Springfieid T84 Q45 1,081
Sunapes 25850 3,055 3234
Linity 1,341 1.530 1.700
Wiashinglon B2E 8495 ari
Sullivan Co. 38,582 40, 468 41,962
H.H. 1,108,117 1,235,550 1318000

2006

Groap 2006
Quarters Persons par
Pop  Square Mile
B 176.9
84T 1078
5,066 a08.3
27 1846.8
4| 2m.7
0 153.2
2 1022
1] 1372
1 G1.5
27e 636
0 382.6
33 12144
] 1.8
6,303 1.3
2008
Group 206
Quarters Persons per
Fop  Souare Mile
o 228
an 1373
144 A01.0
1 40.7
1 208
& 363
1] 81
i} 333
a aar
118 148.3
] 4603
L] 24.3
1] 153.3
274 46,8
0 21.3
A1 780
39,508 1576

Population of unincorparated places not included in this repon

‘Waler ahed mal included in parsons par sg. mi calculalians

Group Quariars popaiafon i@ indiuded in total population
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APPENDIX H

Build Capacity Output Sheets



Timings
1: Farmiﬁgtun Road & Wal-Mart 11122008

O T 2 U B =

D&tat:l.nr Fnasas

Minimum Epl:t |,’5]
T SE 9

','_ A

AR dagapReopml

e i " o ' R Y i — 045 016 ua

IaLength 1DD
TR

Splits and Phases:  1: Farmingion Road & Wal-Mart
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal-Mart 11/12/2008

e N r v ANt

LEIJ'IE Cclnﬁgurahuns
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Timings
2: Fan‘ningtun Road & Little Falls Br Rd 11/12/2008

«*-a«rwr*-*»ﬂw‘r‘-lf’

Lanenﬁgurat'n:ns _ : _. _ _. 'i

Wl (VaR] 72

Lan&GmupF 22 120 1595 .38 .E ?I::i 190

7 4 5
-_:.Er:.- EE r‘-._':..- e 2 e i 7H i --.. s e . wmm& PH“FL Nt :.L::;- T

Dete:inr Phases 2 3 1
Vi @LHW@ OLES R RN %%ﬁﬁ“ﬂtﬁﬁ%ﬁ w %‘F m

!.l|n|rnum$nirt{$:l 1.0 EDG 11.0 11I:'| ECII} 1._ 0 1.0 110
_E et oL _,.- .-:-..-. T W - ’ 5

Mﬂiﬁiﬁm

Splitz and Phases: 2 Farmington Road & Litlle Falls Br Rd
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HCM Signalized Intersection Capacity Analysis
2: Farrningtc:n Road & Little Falls Br Rd 11/12/2008

Lanv& Gunﬁgura!mns

T TR
,__-.l_“u"i"- ' L"'J. A L [t

a0 sib28 00, h‘ D3E30

SIS
ik ..-,,E‘I- T

iU Lmlnfswl S
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Timings
3: Farmington Road & Crane Dr 11/12/2008

Lana Cn:!rrflgu rations

E@'@WMW um

=t P

it Phas&s -._ R ..'. 1 .- ity 2.1 L
ﬁ@ﬂilﬁ%ﬂ%%ﬁ%ﬁ%ﬂmmﬁ ﬁzﬁﬁﬂ E&Iﬁﬁlﬁﬁ?ﬁﬁm TR
Mlnlmumspllt[s} o0 200 200 11|:| EEI'CI EﬂD '11D 11.0 11D '1'1D
i 4';'1!;._5i:.l m :.-.I.ﬂ." ﬂ" :J"# ] ' : L ". " N .=. i
i mcm 59 3% 593% 23

R MIp NI R

Rucedwcﬂatm o n1a 060 000 OEE e nn:.z e e

Cycle Length: Hﬂ

Splits and Phases: 3 Farmington Road & Crane Dr
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HCM Signalized Intersection Capacity Analysis
3. Farmington Road & Crane Dr

N

1M 22008

g J_:n-'

5 4.'*'.

T T T '_T"-' PR T R
(A LT F] R F F'l"l ) FEI"IL " T e el e L

Tt

i
f:. “l-..

. | Rl e .|.'-: o
L evial of Service st

roach L Os A L e T

'- El'rtll:'.al Lanen:lup
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Timings
4 Farrningtun Road & Nashoba Dr 11/M2/2008

-+"»+"""*-“x1f"‘*l

Laﬂnnfrgumunns

mﬁﬁwﬁﬂgﬂﬁﬁﬁﬁ_ﬁﬂ ﬁﬁm ﬁi&iﬁ&m '*"""Eﬁ%ﬂ

Lane Gmup Fluw {'.rph] 1717 1840

LU TS S WWW&WM*:;%%
S %wmwmﬂfmw

Detector Phasas

mmmmmm&uﬁmﬁﬂmﬂﬂ% %F‘Eﬁﬁ" 0% ?Eﬁ’mﬁﬁ;ﬂ" g5

I'u'lmlrnumEFlllt{H _ zun 200 110 200 _znn 110 110 110

s

jcle _m{lj’ v AT el g
Offsat 12 (8 Hefare c:ad o phasze 2.EBT and 8:WBT, Sl.arl. nr

1‘..*‘,‘_:

Gnntml T

Splits and Phases: 4 Farmington Road & Mashoba Dr
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HCM Signalized Intersection Capacity Analysis
4: Fanﬂingmn Road & Nashoba Dr MM22008

A ey ¢ ANt A2 Y

Lanu l.‘}nnﬁguraljnns

ALy 1]_.!':'4& |1_||||-t}' =
ICU Level of Service

L‘. t.‘ﬂtn:al Lana Grnup
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Timings
5. Farmington Road & SB Off 11/12/2008

Plllhal:l:ﬂapuntn g EEEE

O R O s

Reduced vic Ratio 0.65 0 15 074 058 068

G}rcla Length ED

15th percentile qus LIPS signal
Defacto nght Lane. Recode with 1 mcrugh lane as a right Ianﬂ

Splitz and Phazes: &5 Farmington Road & 5B Of

f'un —* g2
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HCM Signalized Intersection Capacity Analysis
5: Farmington Road & SB Off 11/12/2008

L N T N R R

0 i AT
D.m ... - DIEE I ... - 3 - -
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Timings
G Fan‘ningtnn Road & MNB Cn 111272008

Laneﬂnnﬁumhnns N

Protecied Phases |
Paimitied Phases 70 H 00

Detﬂﬂtan'hﬂses -

[ :.:'-;-ﬂ BT

ol e B e

Stap rJI|.1'I1E'J o Reductn a0

Splits and Phases: B Farmington Road & MB On
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HCM Signalized Intersection Capacity Analysis
6: Farmingtun Road & NB On 11/12/2008

A2 oy ¢ AN AL 4

n:: ) GﬂtlcaILan& Gmup '
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Timings
7 Fal'mingtﬂn Road & Ten Rod Rd 11122008

- ¢ % t

vm Rﬂha - Ak -'. |-_- u E .... 31 Ll Ty il T ......- -|. PR

Cylcle thngth 45
TS

ENoWN I8 Maimum ;

i

Splits and Phases: 7. Farmington Road & Ten Rod Rd
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HCM Signalized Intersection Capacity Analysis
7: Farmington Road & Ten Rod Rd 111122008

S T 2N i N L 4

c Gnﬂc:a Larla Gmup
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Timings
26: Farmington Road & Twc: Rod Road 11/12/2008

- Ny ¥ T N

T lfu:-"”' ‘ H e

Tl b e,

. i)
Control T}rpe Actuated-Coordinated

Splits and Phases: 28 Farmington Road & Two Rod Road
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HCM Signalized Intersection Capacity Analysis
26: Farmington Road & Two Rod Road 111212008

- N v TN 7

Lane Ennﬁgurﬂﬁuns

¢ '- A e S
e

t. ﬂrlﬂﬂ:ﬂl La Gmup
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Timings
27 antaga Rd & Two Rod Road 111272008

P,

Lane Configurations

SRLEE R

Splits and Phases:  27: Frontage Rd & Twao Rod Road
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HCM Signalized Intersection Capacity Analysis
27: Frontage Rd & Two Rod Road 111212008

S T 2 N V. B 4

Lane Emﬁgu rahuns
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Timings
1 Farmingt{m Road & Wal-Mart 111252008

Eﬂ u-" B R
F""'.‘F?‘“E‘d Fhases
Parriitted Phages i

Detector F'hases

Ree.d e Ratly e os na YT n n o

G}rc}eLength 1111}

Splits and Phases: 1. Farmington Road & Wal-Mart
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HCM Signalized Intersection Capacity Analysis
1: Farmington Road & Wal-Mart 111122008

R e T T V. 4

Critical Lana En:lup I
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Timings
2: Farmington Road & Little Falls Br Rd 111212008

«*—rwr‘-kﬂ’rr‘»l*’

Fmt&:t&d Pham il

Dal.at:mthasas
Fﬁuﬁmﬁﬁ“ﬁl{ﬁ%ﬂmtﬁ?@ L“‘:ﬁfﬁ.ﬁ_ﬂﬂ wﬁmﬁﬁ@ﬁﬁm
MmlmumSglm;a] I 1 1.0 El:lﬂ 11.0 . 200 11.0 11.0 'I1I:|I 110 110 110

T@-Eggm r'ﬂ..' r".-l
ﬁm e

All- Rad Tlrne 5

Splits and Phases:  2: Farmington Road & Little Falls Br Rd
il
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HCM Signalized Intersection Capacity Analysis
2: Farmington Road & Little Falls Br Rd 11/12/2008

1881 1599 1?3?15-51
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Timings
3: Farmingtun Road & Crane Dr 11/12/2008

a’—rwr‘-‘kﬂ?f‘rl*’

Lane Enn’r'guratlnns

Wolume (¥phy 3] ’*’ﬁ“ 2&5 Wﬁiﬁﬁﬂ@‘iﬂ@}ﬁ ﬂﬁﬁ ﬁfé"ﬁﬁﬁ"’"

Lane Group Flmi.r{vph:l 16 2321 103 223 225'1_ 2?

Turn Type é.?-’%ﬂpmtﬁ%ﬁ“ A A C

Protected Phases

Peffified Pliases W“*‘“mm @ ?ﬁ"ﬁﬁ%ﬁ“ﬁ (2

Datector Phases

Minimum Initial ()50 60 ﬁﬂﬁﬂﬂﬁﬁﬁﬁvfﬁ&ﬁiﬂ%ﬁ&&@%ﬁm&ﬂﬁ@ﬁiﬁwq
Minimum Split (s) 11.0 0o 200 110 ?Dﬂ 200 110 1.0 " 1'IEI 11.0 11I:|
mmmmm&mwmmmm@ o [ M T '
Tatal Ephu% ) T.8% T 4% 71 4% 1?1'3‘{: ?“.«Eﬂﬂ Tl}'i: 114'}’:- 114% 114%14%

Al HedTmet&] 20 zp

s Llnkﬂlst[fl.}

W%ﬂl@ g

Base Capacity (vph)

Starvatio mmw

Splllba::k Gap Haducl.n

Reduced vic Rato 015 084 008 087 077 002 088 0.71 "064 011

Cycle Length: 140

Wﬁjﬁﬁﬁﬁﬂ;ﬁ W

Splits and Phases: I:'I: Farmingion Road & Cranes Dr

¥ o - o2 ¥ o
i %
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HCM Signalized Intersection Capacity Analysis
3: Farmington Road & Crane Dr 111212008

2 a0y v AN b A2 A

P e e -,
e
o __.I-;.J'u-‘l’ha St

HEHIEIE G

Clearance Time {
.w' :ljr-.' Il -':'llr‘J.\I 1 .: l"'._if 1- IJ -..H.r* =||" Bln iy
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Timings
4 Farmingtun Road & Mashoba Dr 11/12/2008

J_.-wr*-t-n’rf‘vl

i=3
10 @]

Lane Enn’r’ur:aﬁﬂns

_ ] 35 - PVIE R e B L {5l 2
Wallrrie [vph) 7T ?EEL%i Eﬁiﬂ.ﬁﬁmﬂmﬂ ﬁiﬁﬂﬁﬁiﬁ%ﬁfﬁﬁ W ﬁ@ﬁiﬂﬂ%‘ﬁﬁﬂ

Lane Group Flow | uph 5 2578 185 2485 11

Wﬁﬁ'ﬂﬁlm.ﬁ#@mﬁ W!"ﬂk Lﬂﬂﬁiﬁ&aﬁsﬂﬁz Lﬂ!@”ﬂﬁ?ﬂﬁ*' ] .-** A

Protected asas
Permmitted Phases 3T Wﬁﬁm’mﬁ‘- & ﬁ:&ﬁi.. awﬁﬁ

I’.‘Jata::mr Phasas

Mijnt intial (3] *&%ﬁ?ﬁﬁiﬂ Wﬁmﬁﬁﬁﬁ@“@.ﬁﬁﬁﬁﬁﬁﬂﬁﬂ@ﬁﬁ5%ﬂﬁﬁﬁm
Minimum Spiit (5) 110 200 200 110 200 200 110 110 110”.0 |

otal Sat (9) AR R L0108 015108 07220, 0 10 170

Total Spiit i%} S 710% T7.1% 14.3% aaa%aas%aa% a a% as%

T R H ': S B
2 0 2. lI:II 2.0

*ﬁas

Reduced w'::Ftahu una 097 003 u1a1 0,80 nm _

Cycle Length: 140
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HCM Signalized Intersection Capacity Analysis
4 Farmingtnn Road & Nashoba Dr 11/12/2008

P N S N Y R

Total Lost time {a B

iﬂt‘
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Timings
5. Farmington Road & SB Off 111212008

Lane Canrlgunns

LT
!h_r,.l- Itl' ]

Splits and Phases: & Farmington Road & SB Off
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HCM Signalized Intersection Capacity Analysis
5: Farmington Road & SB Off 111272008

A ey v oA 24

Lane ﬂnnf' gurath::ns

et () BRIl SR O] e

=l
I-H-l‘a-ll-ul 'a'l-"].ln

H:'.':h.l'l mreraga Control Dalaz,r

-L'. Etlt:alLana Grnup
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Timings
6 Fanningtun Road & NB On 1111212008

Lane Cnnﬁgumtlnns % _

A e 0 g R

o A= i H .::I. LSBT E. kgt B : e i ;'"l'a
Tntalﬁplrt ¥ 139% EE-B'!-'E Eﬂﬂ'}"u 31 1'}5 3'1 1'3-'5
fll:,.i‘i_,-fﬂh'j-_‘..,.-; AT A T (R

Uue Lerlgthﬁh l{ft -195 4551 '_ *35 A

Splits and Phases: & Farmington Road & NB On
.—.. ﬂ
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HCM Signalized Intersection Capacity Analysis
§: Farmington Road & NB On 1111212008

A ey v AN 2N LY

Peak- hnurl‘actc:r F T 92 nz ns nsz 0.2

ARl VD h R T S0 2 1 2 0 e 0 T 35
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el e Yl 5 ()
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Timings
7: Farmington Road & Ten Rod Rd 11/12/2008
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e R i e
O R ) A3a0SE

ainl.

Hedu'::ed wic H-EII]::I 0.80 EEE DET

Cycle Lenglh EI.'.I -

Splits and Phases: 7. Farmington Road & Ten Rod Rd

7 o a2 h ol
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HCM Signalized Intersection Capacity Analysis
7. Farmington Road & Ten Rod Rd 11122008

Ay AN A2 S

0,82
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Timings
26: Farmington Road & Two Rod Road 11M12/2008

- N ¢ TN 7

Lana Ccrnﬂgural]nns .

Volume. {vp

2601 109?
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HCM Signalized Intersection Capacity Analysis
26: Farmington Road & Two Rod Road 11/12/2008

- N TN 2

Lane Eunﬁguratlnns
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Timings
27: Frontage Rd & Two Rod Road 11/12/2008
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HCM Signalized Intersection Capacity Analysis
27: Frontage Rd & Two Rod Road 11/12/2008
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HCM Signalized Intersection Capacity Analysis
1. Farmington Road & Wal-Mart 11122008
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HCM Signalized Intersection Capacity Analysis
2. Farmington Road & Little Falls Br Rd 11122008
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HCM Signalized Intersection Capacity Analysis
3 Fanningtun Road & Crane Dr 1122008
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HCM Signalized Intersection Capacity Analysis
4 Fanningmn Road & Mashoba Dr 11/12/2008
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HCM Signalized Intersection Capacity Analysis
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HCM Signalized Intersection Capacity Analysis
B: Farmington Road & NB On 1112/2008
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HCM Signalized Intersection Capacity Analysis
7: Farmington Road & Ten Rod Rd 11122008
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HCM Signalized Intersection Capacity Analysis
26: Farmington Road & Two Rod Road 111272008
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HCM Signalized Intersection Capacity Analysis
27: Frontage Rd & Two Rod Road 11/12/2008
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- HCM Unsignalized Intersection Capacity Analysis
18: Frontage Rd & Wal-Mart 8202008
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HCM Unsignalized Intersection Capacity Analysis
28: Farmington Road & Access E 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
29: Frontage Rd & Access E B/20/2008
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HCM Unsignalized Intersection Capacity Analysis
32: Farmington Road & Access A &/20/2008
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HCM Unsignalized Intersection Capacity Analysis
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HCM Unsignalized Intersection Capacity Analysis
38: Frontage Rd & Access B 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
39: Frontage Rd & Access A B/20/2008

2 T N

-4

1078 1616 1700

FAProj200T\Manchester 070241 Roch-Rie 11 CommerciahTraffichSynchro\Builld\ 2028 AM Build.sy¥
CLD Consulting Engineers Page 8



HCM Unsignalized Intersection Capacity Analysis
40: Farmington Road & Access F 812002008
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HCM Unsignalized Intersection Capacity Analysis
18: Frontage Rd & Wal-Mart 82072008
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HCM Unsignalized Intersection Capacity Analysis
28: Farmington Road & Access E B20/2008
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HCM Unsignalized Intersection Capacity Analysis
29: Frontage Rd & Access E B/20/2008
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HCM Unsignalized Intersection Capacity Analysis
32: Farmington Road & Access A : 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
35: Frontage Rd & Access D 8120/2008
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HCM Unsignalized Intersection Capacity Analysis
36: Frontage Rd & Access C 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
38: Frontage Rd & Access B 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
39: Frontage Rd & Access A - 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
40: Farmington Road & Access F 81202008
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HCM Unsignalized Intersection Capacity Analysis
18; Frontage Rd & Wal-Mart 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
28: Farmington Road & Access E 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
28: Frontage Rd & Access E 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
32: Farmington Road & Access A 82012008
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HCM Unsignalized Intersection Capacity Analysis :
35: Frontage Rd & Access D 812012008
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HCM Unsignalized Intersection Capacity Analysis
36: Frontage Rd & Access C 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
38: Frontage Rd & Access B 8/20/2008
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HCM Unsignalized Intersection Capacity Analysis
39: Frontage Rd & Access A B/20/2008
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HCM Unsignalized Intersection Capacity Anélyﬂh
40: Farmington Road & Access F 8/20/2008
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APPENDIX I

Sensitivity Analysis Worksheets
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APPENDIX J

Roadway Cost Backup



Diafed: 111408
CITY OF ROCHESTER~DEPARTMENT OF PUBLIC WORKS

GRANITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE

(2008 DOLLARS)
SLUMMARY

City of: ROCHESTER

Mame of Road:  FARMINGTOMN ROAD

Typa: Widan and Cwveray

“Estmata Prapared Ey: CLD Consuliing Engirﬂam

CLD Referance Mo, 07-0241

Dated: Ad-Mgw-0d

LOCATION AMOUNT
FROMNTAGE ROAD AMD INTERIOR INTERSECTIONS 4,330,000
ACCESS A £1.010,000
ACCESS B 1,830,000
ACCESS C $1,500,000
ACCESS D 1,770,000
TWa ROD ROAD $2,045,000
ACCESSE $A95,000
ACCESEF $1.115,000
TOTAL: $14.365,000

07-0241_Concaplual_Eslimatas_11-2008 15
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Cratad: 111408

CITY OF ROCHESTER~DEPARTMENT OF PUBLIC WORKS

GRAMITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE
(2008 DOLLARS)

FROMNTAGE ROAD AND INTERIOR INTERSECTIONS
City of: ROCHESTER
Marme of Road:  FRONTAGE ROAD
Typa Full Deplh Consirection

Esfimate Preganed By, CLD Cansulling Englnesrs
CLD Raefarance Mo. O7-(0241

Diaied 14-Mov-08
ITEM KO - ITEM DESCRIPTION UNIT ary PRICE" AMOUNT
2031 COMMOMN EXCAMATION oY 25852 $1E.00 $413,632.00
3.2 ROCE EXCAVATION (assume 209 oy 5170 E75.00 F387 TRO.O00
204.1 GRANULAR BACKFILL oY '] $20.00) £0.00
214 FINE GRADING u 1 §45.000,00] $45,000.00
304, 2 GRAVEL Y 16514 f20.00] p3a2 AR, 00
304.3 CRUSHED GRAVEL . cy 5540 $30.00] $166,200.00
403.11 HOT BITUMINOUS PAVEMENT, MACHINE METHOD TOH T5TB $76.00 $568, 36000
40312 HOT BITUMINCAIS PAVEMENT, HAND METHOD T 0 5130.00 §0.00
H08.26 6" CONCRETE SIDEWALK {raised madian islands) Y 0 £55,00 $0.00]
605,218 STRAIGHT GRANITE SLOPE CURB &" HIGH LF ] £20.00 50,00
Itarm Subbodal $1,8913,312.00
Earthwark {25%%) £478,320.00
Retaiming Wals (2% $28,600058
Erosion Contral [2%) $28,60068
Dhegoeal of Conteminated Materisks (1%) 1913312
Giuardrid [ 1%) £19,153.12
Drainage (30%) 5573,992.60
(% ol roadwey llams only)
Hem Sublotal: £3,081,298.20
Miahbilizalion [10%6) 3306,120.82
Traflic Signats (Twa Red Rd st Frontage Rd) $150,000.00
Signing & Siriping (3%} £51,038,08
Landscaping (5%} $153,064 .95
Traffic: Canlral {10%) 0,00
(Officars, flaggars & maint. of traffic)
itam Subtatal: 53, TE2 233.08
Contingencies (15%) $564, 249 .96
Bublatal: 54,528 503,01
*Unil Prices based on NHDOT 3008 Q1-03 and 2007 04
Groug “A" Pricea and Recant Bids Prices fram Similar TOTAL: 54,326,603.01
Local Projacts, N
| SAY: £4,330,000]

of-241_GConcapiual_Estimates_11-2006 xls 020403



Datad: 1114008
CITY OF ROCHESTER~DEPARTMENT OF PUBLIC WORKS
GRANITE RIDGE DEVELOPMENT STUDY
COMCEPTUAL COST ESTIMATE
(2008 DOLLARS)
ACCESS A
City of: ROCHESTER
Name of Rogd: FARMINGTON ROAD
Typa: Widen and Crverlay
Estimets Prapared By, GLD Consulting Enginesrs
CLD Referanca Mo, 07-0241
Daded- 14-Mow-08
ITEM NO . ITEM DESCRIPTION UNIT any PRICE® AMOUNT
2031 COMMON EXCAVATION cY 12620 §16.00 £200,330.00
20332 ROCK EXCAVATION {assume 5% Y 626G 7500 $46,950.00
2081 GRANULAR BACKFILL [y 23 F20.00 FAG0.00
4 FINE GRADING ] 1 £21,000.00 £24,000.00
4.2 GRAVEL Y 2058 $20.00 &89 160.00
045 CRUSHED GRAVEL cY 1417 30,00 $42 810,00
403 11 HOT BITUMINDLUS PAVEMENT, MACHINE METHOD TON 2TaT $75.00 3205 276.00
40312 HOT BITUMINDUS PAVEMENT, HAND METHOD T a4 §130.00 £4. 420,00
BOE, &' COMNCRETE SIDEWALE (raised median islands) = 58 §55.00 £3,080.00
GlE 216 STRAIGHT GRANITE SLOPE CURE B° HHGH LF 6  E30.00 §1,520.00]
- lam Sublolal: 58506500
Earthwork (15%) $A7 764,25
Rakaining Walls 10%:) £0.00
Ercaion Condrol 12%) £11,701.80
Disposal of Contaminabed Matersls (1% 35,850,595
Guardrail {0%) 0.00
Drainaga (10%:) 558 800,60
{% of roadway Bams only)
Iram Suibiodal F748 521,60
Mobdizatan [10%:) 374, 682.16
Traffic Signals £0.00
Signing & Striping {1%) 7 4E0E2
Landscapng 1% 37 48512
Traffic Canlral [5%) £37 446.08
(Officars, faggers & maint. of traffic)
beerny Subsbodal fare 2azr
Coningancias [15%) P13 42674
Subtotal: 1,007 67401
*Unil Prices based on MHDOT 2008 G1-03 and 2007 L4 —
Group "A" Prices and Recent Bids Prices from Similar TOTAL: 1,007 BT4.M
Local Projects.
SAY: £1,010,000
07-0241_Canceptual_Estimales_11-2000 45 20402



Diabed: 1111408
CITY OF ROCHESTER-DEPARTMENT OF PUBLIC WORKS
GRANITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE
(2008 DOLLARS)
ACCESS B
City of: ROCHESTER
Hame of Road: FARMINGTOMN ROAD
Typa: Widan and Crerlay
“Estimate Preparad Eg.r. CLD Consulting Engin-aars
CLD Referance Mo, 07-0241
Dl 14-Mov-08 _

ITEM NO ITEM DESCRIFTION UNIT ary FRICE" AMOUNT |
2031 COMBON EXCAVATION Y 11000 516.00 §176,000.00)
03,2 ROCHK EXCAVATION iassuma 5%) __C¥ BED ST5.00 &m@l
2091 GRANULAR BACKFILL cY 355 SH0.00 $7.180.00

214 FINE GRADING u 1 316 00000 E19.IJDEI.EIEI|
Aa2 GRAVEL oY 881 23000 £77,620.00]
3i04.3 CRUSHED GRAVEL cY 1725 53000 £51, 750,00
403 11 HOT BITUMINQUS PAVEMENT, MACHINE METHOD TON 2891 ET5.00 5218, 825,00
403.12 HOT BITUMINOUS PAVEMENT, HAND METHOD T a4 $120.00 $4.420.00
BOE 26 B CONCRETE SIDEWALK iraised medsn iskands) Y BE1 £55.00 $37 455,00

Gl 216 STRAIGHT GRAMNITE SLOPE CURE & HIGH LF P 22000 £41,440.00
Itarn Subtotal: 5672,940.00
Eartiwark {15%} §100,941.00
Fielaining Walls [1%) $6,720.40
Erasion Cantrol [2%) ¥13.456.80
Dispoaal of Contaminated Melarals (1%) 36, 720,40
Guardrail (1%) 36,720.40
Drainaga {205} £134 568,00
{% of rogdway items only)
lbern Gublatal: B2, 116,00
Mokilizalion {10%5) 394 211,60
Traffic Signals $150,000.00
Signing & Sirping (3] F28,263.40
Landacaping (%) #6842 52
Traffic Cantral {1049 34 211 6D
{Officars, flaggars & maint. of traffic)
Ibarn Sublatal: $1,327 645.00
Condingancies {15%:) 519914578
Subbatal: ¥1,526,791.75
*Unit Prices besed on MHDOT 2008 Q1-Q3 and 2007 04 —
Group "A" Prices and Receni Bids Pricas ram Similar TOTAL: $1,526,781.T8
Local Projects.
SAY: 31,630,000)
20402

070241 _Concaphaal_Estimates_11-2008 sy



Datad: 11114404
CITY OF ROCHESTER-DEPARTMENT OF PUBLIC WORKS
GRAMNITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE
(2008 DOLLARS)
ACC
City of- ROCHESTER
Marma of Road: FARMINGTON ROAD
Twpa: Widen and Owarlay
‘Estimate Prepared By: CLD Consulling Engineers
CLD Referance No. D7-0241
Datad: 14-Mav-08
ITEM NO ITEM DESCRIFTION UNIT ary FRICE* AMOLUNT
203.1 COMMON EXCAWVATION . Y 14405 £16.00 F250 480,00
2032 ROCK EXCAVATION (assume 5%) oY T 75,00 454, 00000
208.1 GRANULAR BACZKFILL cY 458 F20.00 §0.320.00
214 FIME GRADING u 1 £ 000.00 324, 000.00
3042 GRAVEL oY 4745 320,00 204 570,00
3043 CRUSHED GRAWVEL . [ 2135 $a0.00 564, 170.00
40311 HOT BITURMINGLUS PAVEMENT. MACHINE METHOD TOM 3851 f75.00 $273,825.00
40312 HOT BITUMINOLUS PAVEMENT, HAND METHOD T a4 §130.00 £4.420.00
] &' CONCRETE SIDEWALK (raisad median slands) 5 BAS 355.00 S48.675.00
09218 STRAIGHT GRAMITE SLOPE CURE 6° HIGH LF 2605 F20,00 F53.520.00
itam Subiotal: FA5T, 730,00
Eartmwors (15%) 3120 859,50
Fredtaaning VWalls (1% EB5TT.A0
Erosion Condrod {2%) 17,164,860
Disposal of Contamineted Matenals 1% £8.577.30
Guardrail 1% $8.577.30
Cirainega (207%) 2171 546,00
{% af readway llems only)
Ibam Sublalal: $1,200,822.00
Miohilizalion [10R%) #120,082.20
Traffis Signals $150,000,00
Signing & Siriping (3% 536,024,866
Landscapng 12%) 52401644
Traffiz Caniral (100E) $120,042.20
{Officars, flaggars & mamt of raffic)
Itam Sublotal: §1,651.027.50
Contingencies (15%) F24T BR41G
Bublolal: 31,808 6A1 83
*Unit Prices bagad on NHDOT 2008 Q1-03 and 2007 04
Growg "A" Prices and Recent Bads Prices from Simiar TOTAL: $1,808,681.53
Loeal Prejecis
SAY: $1,900,000|
or-02et_Corcaphial_Estimales_11-2008 xk oe-pad2



Diabed: 111408
CITY OF ROCHESTER~DEPARTMENT OF PUBLIC WORKS
GRANITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE
{2008 DOLLARS)
ACCESSD
City of: ROCHESTER
Mame ol Road.  FARMIMGTON ROAD
Type: Widan and Creerlay
‘Estmats Preparad By CLD Consulting Em;ina-ars
CLD Rederence Mo, OT-0241
Dialed: 14-Monw-04 -

ITEMNG | ITEM DESCRIFTION LINIT aTy PRICE" AMOUNT
2031 [COMBSON EXCAVATION Y 14154 F16.00 572, 144 00
2032 {ROCK EXCAVATION {assumie 53%) cY 7or 300 £63 025.00
2051 |GRANULAR BACKFILL Y 396 F20000 F7,500.00

214 [FINE GRADING ] 1 £ 00000 £24 000.00
3 |GRAVEL oY 4621 §20.00 £42 420.00
3043 |CRUSHED GRAVEL cYy 1814 3000 £64 420,00

403,11 [HOT BITUMINOUS PAVEMENT, MACHINE METHOD TON 5233 500 5341,725.00
403.12 HOT BITUMINOUS FAVEMENT, HAND METHOD T 3-4 130000 $4,420.00
6i8.26 6" COMCRETE SIDEWALK (raised madian islands) Y 470 $55.00 553 350.00
G05.216  |STRANGHT GRAMITE SLOPE CURB 6* HIGH LF 1734 __320.00 ga0.00
Hem Subicial 5793,284.00
Earthwark [25%) §198,346.00
Relaining Waks (2%} 515,867 68
Erosion Conbral 12%) £15,867 6B
Dieposal of Contaminatad Matarials 1%} $7.503.64
Guardrail 015} $7,933 84
Drainage [20%) §158,676.60
(% of roadway eme only)
Hem Subiolal: $1,194,009.84
Muobdizabian [ 10%) 5119,800.98
Tralic Signats (moddication) £50,000.00
Signing & Stripmg (2%} £23,960.20
Landecaging (2%} £23.560.20
Traffic Conral (10%) 5119,800.96
(Crffacers, flaggers & maint of traffic)
ftam Sublotal: §1.535,532.20
Contingancias (15%) §730,320.85
Sublolal: $1,785 862.03
*Unit Pricas based on NHDOT 2008 Q1-03 and 2007 Q4
Graup "A" Prices and Racent Buds Prices fram Similar TOTAL: $1,765,852.03
Local Prajects.
[l SAY! $1,770,000)

07-0@41_Concapiual Esfimates. 11-5008 6y
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Diatad: 1101408
CITY OF ROCHESTER~DEPARTMENT OF PUBLIC WORKS
GRANITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE
(2008 DOLLARS)
ROD RDAD

City af: ROCHESTER
Mame of Road:  FARMIMGTON ROAD
Typs: Widen and Owerday
Estimate Frepared By: CLD Consulting Enginq-am
CLD Referanss Mo O7-0241
Drated: 14-How-08 S—

ITEM ND ITEM DESCRIPTIOM LINIT oy PRICE" AMOUNT
2031 COMMON EXCANVATION cy 15134 F18.00 3242 144,00
2032 ROCEH EXCAVATION [assume 5%] CY 757 .00 £56 TT5.00
2091 GRANULAR BACKFILL Y 587 2000 £11,140.00

214 FIME GRADIMG L 1 £26, 00000 £26,000.00
04,2 GRAVEL CY 5103 F20.00 §102 060.00
304.3 CRUSHED GRAVEL [ 2210 330,00 $68,300.00
403.11 HOT BITUMINOUS PAVEKRMENT, MACHINE ME“‘[':I'P TOM A6 Frond S285 150,00
403,12 HOT BITUMIBNOUS PAVEMENT, HAND METHOD T L F130.00 $4,420.00
GOE, 26 6" COMCRETE SIDEWALK (raized madian slands} 5Y 1381 355,00 576 506,00

GU0.216  |STRAMGHT GRANITE SLOPE CLRB 8" HIGH LF 2460 F20.00 549,600.00

Ilem Subbatal: 3020,094.00
Earlbwork (15%) 3$133,014.10
Ratamning Walls 0% F0.00
Erosion Control [2%) 518,401.86
Disposal of Canlaminaled Materials {196) §2.200.54
Guardrail {1%:) 8820094
Dirainage 120%) #1B4.018.80
{% of roadway itlems only)
ltarn Subkodal $1,278,600.66
Mobilization {10%:] $12T 883,07
Traffic Signals $150,04030.00
Signing & Striping [3%) 336,357.92
Landscaping (2% F26.578.81
Traffic Conbrol [10%) £127 853,07
[Officers, flagpers & maint of traffic)
Hem Sublolal: £1,746,653.33
Conlingancies [15%) $262 209 50
Subtalal: £2.010,962 82
*Unit Pricas besed on MHDOT 2008 Q1-03 and 2007 Q4 —
Group A" Prices and Recenl Bads Prices from Similar TOTAL: $2.040,962.82
Lacal Prajects.
SAY: 52,015,000

07-0241_Coencaplual_Eslimaies_11-2008 s
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Diated: 1114508

CITY OF ROCHESTER~DEPARTMENT OF PUBLIC WORKS

GRANITE RIDGE DEVELOPMENT STUDY

CONMCEPTUAL COST ESTIMATE
(2008 DOLLARS)
ACCESSE
Ciby ol ROCHESTER
Mame of Roed:  FARMINGTON ROAD
Tipe: Widen and Cwvearlay
Estrmabe Frapared By: CLD Consulling Enginesars
CLD Referance Mo, O7-0241
Cranad: 14-Mow-08
ITEM ND ITEM DESCRIPTION LINIT aTy PRICE* AMOUNT
2031 COMMON EXCAVATION CY 7148 $1600]  $114,334.00)
203.2 ROCH EXCAVATION (asswme 6% cY 357 $75.00 28 776,00
2081 GRAMNULAR BACKFILL c 16 F20.00 £320.00
214 FIME GRADIMG 1] i 512.000.00 §12,000.00
a04.2 GRAVEL Y 1938 £20.00 §28 20.00
04,3 CRUSHED GRAVEL cY B 40,00 _325.020.00
40311 HOT BITUMINOUS PAVEMENT, MACHINE METHOD TaM 1698 $75.00 $118.525 00
403,12 HOT BITUMINCOUS PAVEMENT, HAND METHOD T 34 51:3|:I.|:I_I:|_’_ 54.420.00
GO8 &G 6" CORCRETE SIDEWALK [raized median islands) oY ar $55.00 §2,035.00
E09.216 STRAIGHT GRANITE SLOPE CURB &' HIGH __LF 75 $20.00 51, 500.00
Iterm Sulnhotal 345, BEG.00
Earitwrirk {15%) 351, BO0.ES
Raianing Walls () $0.00
Erasion Conlrol (2%) 56,5155
Disposal of Contarminaled Materials (1% 35 450 89
Guardrail [ 15%) §3.450.02
Dirainagpe (&%) $60,1896.80
{% of radway fems anly)
Hem Sublolal: £440,938.61
Mobdization [ 10%%) £48,093 88
Traffic Signals $0.00
Signing & Slriping (3%} £14 42816
Landscaping 12%) .618.77
Traffic Conirod (10%) £48,095 .86
(Oiffacess, llaggers & mant. of traffic)
Ikem Subbotal: 3601,173.268
Conbingencies {15%) $60,175.59
Sublotal: $691, 34926
*Unit Prices besed cn NHDOT 2008 Q1-03 and 2007 Q4 —
Group "4 Prices and Recent Bids Prices from Similar TOTAL: $651,340.25
Local Projects.
| SAY: HB!.Dﬁ|

07041 _Corcaplual_Ealimalas_11-2008.xs -0z



Dated: 111408
CITY OF ROCHESTER~DEPARTMEMNT OF PUBLIC WORKS
GRANITE RIDGE DEVELOPMENT STUDY
CONCEPTUAL COST ESTIMATE
(2008 DOLLARS)
CESSF
City of: ROCHESTER
Mame af Raad: FARMINGTON ROAD
Typa: Widen and Cwerday
‘Estmate F—"raparad By: CLD Consulting Engirmsars
CLD Relarence No. OF-0241
Cratad: 14-Mow-0a
ITEM MO ITEM DESCRIPTION LIMIT any PRICE" AMOUNT I
2031 COMMON EXCAVATION cY 10198 $16.00 5183, 168.00
2032 ROCE EXCAVATION [assume 53%) [ 510 $765.00 538 250.00
208.1 GRAMULAR BACKFILL CY 282 $20.00 35,840,00
214 FINE GRADING L 1 _ii?.ﬂﬂl:l.l:ll'.'l Eﬂ.ﬂﬂﬂ.ﬂﬂl
04,2 GRAVEL 4 2713 §20.00 ES-!I,EE!D.I:HJ'
a04.3 CRUSHED GRAVEL oY 1232 $30.00 £26 960,00
402 11 ADT BITUMINCGUS PAVEMENT, MACHINE METHOD TOM 2320 §76.00 3174,675.00)
40312 HOT BITUMIMNOUS FAVEMENT, HAND METHOD T 34 £130.00 §4.420,00
GOE 3G 5" COMCRETE SIDEWALK {raised madian |slands) 5 il s F55.00 £34 665.00
508216 |STRAIGHT GRANITE SLOPE CURB 6" HIGH LF 1240 $20.00 $24,800.00)
I Sublatal: FLE7,838.00
Eartwork {15%) 50367670
Retsining Walls (0] 30.00
Erasion Conlral (&%) 511,156.78
Disposal of Contaminaled Materials [1%) £5.578.24
Guardrall (1%) £5578.38
Drainage {20%:} F111,567 80
{% of roadway #ems anly)
Itern Subtctal: 377539482
Mobilization {10%} 377.539.48
Traffic Signals .00
Sagning & Siniping (%) F23.351.84
Landscaping (2% $15.507.90
Traffic Contral [10%:) 37753944
[Officers, flagpers & rainl of raffic)
Hem Subiotal $966,243.53
Conlingencies [15%) 145,308 B3
Subdoisl: 1,114 B30.05
*Linit Prices basad on NHDOT 2008 (1-03 and 2007 04 —
Group "A” Prices and Recen Bids Pricas from Similar TOTAL:z £1,114,630.05
Locel Projacts. .
I SAY $1,115,000)
O7-0241_Coneaplual_Estimates_11-2008.1d5 02-0ui



APPENDIX K

Water and Sewer Cost Backup



Water and Sewer Assumptions

The following assumptions were made to calculate the costs of installing the water and
sewer infrastructure for the GRDD

* A private road may extend into the GRDD west of Walmart but our quantity
takeoffs and cost estimate do not include for any utility extensions there.

»  Water and sewer infrastructure is envisioned to be installed when the roadway is
built so costs for major clearing and earthwork stripping efforts have not been
included in these two estimates. Phasing has not been considered in development
of this water distribution and sewer collection concept.

s Trench ledge: Since ledge is believed to be shallow, we have assumed a nominal
soil depth underlain by ledge. We have included for ledge removal costs fora
geometry extending 6 feet deep by 3 feet wide for both water and sewer
installation. At this time, no cost savings have been included for locations where
combined gravity sewer and force main lines share a common trench.

* Hydrant spacing is 350 ft. and sanitary manhole spacing is 300 fi. to conform to
dimensions outlined in the Rochester Subdivision Regulations.

® The estimates have included for 60 service connections to water and sewer
customers.

» Design, permitting costs, and field engineering efforts would be hard to estimate
until this approach is critiqued and further refined. The project would need a
NHDES Sewer Connection Permit for the sewer and pump station elements, and a
separate NHDES Construction Permit for water main installation. Permits would
be required from NHDOT in order to work within the ROW limits.

* Only direct costs associated with installation of water mains, sewers, and pump
stations are included in the estimated construction costs. Ancillary construction
costs such as maintenance and protection of traffic, mobilization, flagging, and
uniformed policemen have not been quantified within these two estimates.

+ Costs are shown in 2007 / 2008 dollars, but it should be noted that steel, copper,
and fuel have experienced great fluctuations in cost during the 2008 season.



CLD O7-0241

Granite Ridge Commercial Development
Land Use and Sewerage Generation

\Wastewate
Lot I ALOEES KEF Land Lise Lind{ PO/ Person | Quantity
208-5 Aocess E T High Turn Rest [232) eat in f saat, nof pap A 5
2088 Aoceas B 2 Fast Food {234} =gt in f seat 20 3
208-8 Acoess F 130 Genaral Office (710} piar 100 5F 16 130
2051 Two Rod Bd Ej= Shopping Center [(B20) store -/ 100 5F 5 TE
2082 Twix Rod Rd 1685 Discount Chub (881) slore - 100 5F =] 185
208-4 Twio Rod Rd 10 Pharmacy (B40]) sfore - 1 100 5F 5] 1C
2051 Two Rod Fd 550 General Office (710) per 100 &F 15 S&C
208-2 Twix FRod Rd 45 Meddical-Dental (720) 260 F doctor 7 28
Summit RealtyAhal-kMart 40 General (F10) per 100 5F 15 40
Crane Dr Expansion Double existing trips
Vast area inflow [ rowghly 2000 LF of B-inch); (2000 A7 5250 fifmile) x 300 GPD ! in -mile ¥ B in. =
sulbdotal
=dd 25% contingancy
total daily flow
West P5 Reg'd Capacify add & x peaking factor
21018253 & 221183 Aconss A B0 Unils GO Residential [210) house 450 £
218-18283 & 221-183  Acoess A 40 40 K5F Shop. Canter (820)  slore - 7 100 5F & 40
#1564 Accens BiMNashobs &5 Shopping Center (820 store - /100 5F EE BGE
21645 Accass CiCrans 100 Roorms 100 Rzom Hotal {3100 par room 100 20
18- Access Cilrans 45 Shopping Centar (8240} slore - F 100 5F £ 4L
2168-8559 Access Cilrans &G0 Shopping Center (320} gtore - [ 100 5F 5 4L
215-885 Acoess CiGrang & Fasl Food (934) eal in f seal 20 £
216-88%5 Acoess CiCrane 4 Comvenienca Siore (853)  per stora 100
218=11 Aocess DILFBR 230 Bhopping Center (320} ghore - [ 100 &F 5 2
East area inflow { roughly 4500 LF of 8-inch); (4500 &t/ 5280 fifmile) = 300 GPD Jin -mile £ 8 in. =
subiotal
add 25% contingency
todal daily flow
Gravity Flow from Lots
East of Super Walmart add G = paaking factor

(from West PS - sse above)

Combined Granite ﬁidga Flows from New fla'-ralupmant o Exiaﬁng Route 11 I-"ump Station

Motas:

Wastewater generation from NHDES Env-in'g 1000, Tahls 1008-1 Unit Cesign Flow Figures

Includes flows from both West PS and Grenvaty Flow from Lods east of Super Walmart

Addll Reqg'd Capacity 1o the Existing Rie 11 Pump Station

Peaking factor shall be 8 for GPD less than 100, 000 GFD
Usa Inflow rate per MHDES Eme-Wg 70003 Design Flow Basis

F\PrefodmManchester0T0241 Roch-Rie 11 Com



Granite Ridge
CLD 07-0241
WATER FEATURES

Estimated

Init Price Ext.
Quantity Unit Price X

Description

{Used for sprinklered water services: Brock Edmunds bid of
Pipe, G-inch, DI, Class 52 1,500 | LF - $50|  §75,000/350 / LF for force main,  say 60 initial services x25LF |
| |Pipe, 12-inch, DI, Class 52 | 8,100 | EA $90]  $729,000[SMS Edmunds: $90
Pipe, 16-inch, DI, Class 52 m 2,700 LF $100| $270,000 Brock St SUR: 575 .
Valves, B-inch gate ) 80 | EA $1,200]  $72,000|Estimated unit cost; one / initial service
| [Valves, 12-inch gate 27| EA $2 400 364 800 SMS Merrill: 52400, space every 300 LF with hydrants
Valves, 16-inch gate 5 EA $5,400)  $48 600 Brock St SUR: 5,400, space every 300 LF with hydrents |
Hydrants “ . 5 EA 52,500 $80,000 Combined water main length /300 LF spacin
| Trench ledge, water | Ta80 ) oY | $150| $1,107,000 8" x 3'/ LF of pipe = 0.60 C¥ / LF of total pipe 7
TOTAL (2008 %) $2,456,400
20% Confingency 5491280
52,947 680

Faw Water Consfruction (rounded)  $3,000,000

Motes
Construction engineering costs not included
Construction enginaaring costs not incl.
Mo enviranmental (watlands) or other NHDES reguired manitoring incluced
&-foot-deep pipe: Minimal soil depth is assumed; botfom 5 ft. (plus 1 ft bedding) assumed ledge

Projects: South Main St. bids opened Nov. 2006 and Brock Intersection opened Nov, 2007
Bidder Mames: B.D, Edmunds & Sons / F.L. Merrill Construction f SUR Construchon, Ine.

EAPIE0IT danchesteriITE241 Roch-Fan 11 CommermiafacmirW U anin Midge Dineslopmar Sl Cranitn Aidge Woler & Sewor Costs. HovTE 111172008



Granite Ridge
CLD O7-0241

SEWER FEATURES

Description mmn_.._._..u.mmn Linit Linit Price
Quantity

Pipa, B-inch, SDR 35 | 10200 LF | $80 $816,000|SMS Edmunds $TO/LF, Brock SUR: $52 /LF
Pipe, 18-inch, SDR 35 (South Side) m 3300 LF | $100| $330,000[SMS Merrill bid $85/LF for 15" Dia.
Pipe, 18-inch, SDR 35 (Replace North side) | 2800 [ LF $100 $290,000| SMS Merril! bid $95/LF for 15" Dia
Directional Drilled Crossing 150 | EA | 5450 567,500 Henniker Directional Drilling: $450/ LF
Manholas (typ 9-ft. depth; 4-ft dia) 482 | WLF B30 $147,600 5MS Edmunds $300//LF; 300 ft spacing
[Frames & Covers (Pamrex) 56 | EA $500 $27,333|SMS Edmunds 3500 /Ea
Sewer services i B0 | EA $1,000 $60,000SMS Edmunds § 1000/EA; say B0 services |
West Pump Station & Genset ] 1| EA £500,000 §500,000|SMS Edmunds $440k -
Replace Route 11 PS . - 1| EA $500,000/ $500,000 5MS Edmunds 5440k
Farce main - 10" 2800 LF | $100] $280,000|SMS Merill bid $100 for & o
{Trench ledge, sewer ) _ 8840 | CY | $150(  $1,476,000|8 x 3"/ LF of pipe = 0.80 CY / LF of total pipe

TOTAL {2008 §) 54,494,433

20% Contingency $858 B&T

§5,383,320

Raw Sewer Consfruction {rounded) £5,400,000

Motes

Construction enginaaring costs not included

Mo environmental (wetlands) or other NHDES required monitoring included

8-foot-deep pipe: Minimal soil depth is assumed; bottorn 5 ft. (plus 1 ft bedding) assumed ledge
Meglect tranch savings if gravity sewer and force-main laid togethar

Projects: 5MS - South Main St. bids apenad MNaov, 2006 and Brock Intersection openad Nov 2007
Bidder Names: R.0O. Edmunds & Sons  F.L. Marnll Construction ! SUR Construction, Inc.

FAProi00TManchestanOTIRE! Roch-Aie 11 CommensallAsminiWiGnanie Ridgs Devwopment ShucyGranis Ridge Water B Sower Costs- NeyiDL s 1M TR2008



J 1333 N3OS
A :...hizu_uul: w o Tn ﬂ
_u—ﬂm—..—..I___J—-!...li - ... s

oov 0 00z 00y
6002 HOYVAW
Lp20-20 "434 410

] . i == il - i NOISNVAX3 LUYNTVM e

| A¥ONNOS v3Yv AQNLS ]

Sy3yv
LN3INd013A30 J0

1NOAVI 1vNLd43INOI

aN3931

8r/LI2

LUVYN-TVM
¥3dns
L7912

NOLONTWev 4




FIGURE 2
PROPOSED RAMP INTERSECTION

SOURCE - NHDOT
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FIGURE 4

2028 NO-BLILD
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