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Traffic Impact Study
139 and 131 Turn of River Road and 29 Intervale Road
Stamford, Connecticut

This study examines the traffic impact of a residential development in Stamford,
Connecticut. Levels of Service (LOS) for traffic flows under 2022 existing and 2024 no-
build and build traffic conditions were analyzed to identify any deficiencies in existing and
future traffic operations at area intersections. For the purpose of this traffic study, 2024
was assumed to be the year during which the construction is completed and the houses
are occupied.

. Summary

= 11 new single-family houses are proposed on a site with three existing houses that
will be demolished, which will result in a net increase of eight houses for this
location.

= The development will generate negligible numbers of new site trips: six, eight, and
seven new trips for the respective weekday morning, weekday afternoon, and
Saturday midday peak hours.

= The development will not result in change of LOS at the adjacent intersection of
Turn of River Road and Intervale Road, which is operating at generally acceptable
LOS. All traffic movements at the proposed site driveway intersection will operate
at favorable LOS A or B during peak hours. The traffic impact of the 11 houses will
be limited and will be safely and adequately accommodated by existing roadways
and intersections.

Il. Project Description

The development is located at on the southeast corner of the intersection of Turn of
River Road and Intervale Road in Stamford, Connecticut. Three existing houses at 139
and 131 Turn of River Road and 29 Intervale Road will be replaced by 11 single-family
detached houses, which will result in a net increase of eight houses on the site. The
new houses will be accessed via a two-way driveway on Turn of River Road.

Both Turn of River Road and Intervale Road are two-lane roadways with posted speed
limits of 25 mph. The intersection of the two roadways is controlled by all-way stop signs.
Figures 1 shows the site location and area roadways.




% v FERNA
-
&
WHITE
FOX RD. a
w
-
%2, Z
2 A 5/;,% 2 /
/¢
0 RD: ‘4.%%
OPPER »\Q,QL
3
2
%
2y
s o, WITTARD -
/Vf
I?OAD ’?Q .
16 7,
\&
3
& 33 B
A N
s RO. )
f e TR &,
| |e 5 2,
s ==
H g =
S AVE.
R
> fay
3 SINORVEL LA. 2
% ST, DR, /\/ \
ROAD 15 & . TNTERVALE
§ . &
9 = g INTERVALE 3
d =
[ Dy Ly a £y
ST. &l oteq pTurn of River
DR TAir, ts3
WINTER 24:05‘@ H
. S, =
S & ST.
\ & ng\ % ¥ ¥ Q.
2 g’ & SER/k
RO, o
o [ - ARNOLD DR
=)
[s] < &, o
WL 3 ® FEIGH B, o
o 03y <
‘&; o & A cLUs
z L S
Y . ANCASTER N e o RD S
> 2 AL 7 3 E
S i N o
o
3 LV R CAKE \ERR [MAy & 5
5 égv &7 WA
> %
< )
s £y p . ooNATA
Wiip - J;
- NORSE [ Z
" RD? &y
\ = SOXON [, \\\7\
TRCE = cT.]>
OANCE =
R S IR, By &
2
?’;‘ oAt IDLEwoop
4 —m RO DR
o & =|S M RO
5 g o 8e N LS ——
5 g : $ & A " &/
= ®D. RoAD & SR
LA 0 TN 5% %\
RYSIA-[Z o P S
3 HARTSNOOD . " & g
B < 3 A
S % 3 % 5 RO, 7 {4
= <.
W/ e AYRES DR. |= / = - 5,4(5‘0 0 & N
“oER Ji & 4 E
< q % g
C > \S &3 Q 3 ol
w® N L8 &

Figure 1 Project Location




Traffic Impact Study for 139 and 131 Turn of River Road and 29 Intervale Road

l1l. Existing Traffic Conditions

To evaluate the quality of traffic operation in the vicinity of the development, the following
unsignalized intersections were analyzed for the study:

= Turn of River Road and Intervale Road; and
= Proposed site driveway intersection on Turn of River Road.

Peak-hour traffic volumes were collected during weekday morning, weekday afternoon,
and Saturday midday peak hours in September 2022. The 2022 existing traffic volumes
used in the traffic analyses are shown in Figures 2, 3, and 4.

Capacity Analysis

To assess the quality of traffic flow, intersection capacity analysis was conducted for the
existing, future no-build, and future build traffic conditions. Capacity analysis provides an
indication of how well roadway facilities serve the traffic demands placed upon them.
Synchro 10, a software package that includes the evaluation criteria of the Highway
Capacity Manual, 6th Edition, was used to analyze the intersections.

Level of service (LOS) is the term used to describe the different operating conditions that
occur on a given roadway segment or intersection under various traffic conditions. Itis a
gualitative measure of the effects of a number of factors including roadway geometry,
speed, travel delay, freedom to maneuver, and safety. Six levels of service can be
defined for each type of facility. Each level of service (LOS) is given a letter designation
from A to F, with LOS A representing the best operating conditions and LOS F
representing the worst.

Table 1 that follows shows the capacity analysis results for the analyzed intersection
under the 2022 existing traffic conditions. Most approaches of the all-way stop
intersection of Turn of River Road and Intervale Road are operating at LOS D or better
with relatively short delays during peak hours with the exception of the westbound
Intervale Road approach during the weekday morning peak hour, which operates at a
LOS E with an acceptable average delay of 42.6 seconds. The all-way stop control at this
location ensures that all traffic travel through the intersection safely and efficiently during
peak hours.
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Figure 2 Year 2022 Existing Traffic Volumes

Weekday Morning Peak Hour
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Figure 3 Year 2022 Existing Traffic Volumes

Weekday Afternoon Peak Hour




Figure 4 Year 2022 Existing Traffic Volumes

Saturday Midday Peak Hour




Traffic Impact Study for 139 and 131 Turn of River Road and 29 Intervale Road

Table 1 Capacity Analyses for Existing Conditions
2022 Existing Conditions
Weekday Weekday Saturday
Intersection Morning Peak | Afternoon Peak| Midday Peak
Hour Hour Hour
Delay LOS Delay LOS Delay LOS
(sec) (sec) (sec)
Turn of River Rd. and Intervale Rd.
(Unsignalized)
NB Turn of River Road 13.9 B 11.8 B 9.0 A
EB Driveway for 180 Turn of River Road 10.5 B 9.6 A 8.4 A
WB Intervale Road 42.6 E 14.9 B 11.3 B
SB Turn of River Rd. 25.3 D 21.6 C 11.4 B
EB Eastbound
WB Westbound
NB Northbound
SB Southbound

LOS Level of Service

IV. Future Traffic Conditions

For the purpose of this traffic impact study, it was assumed that the proposed houses will
be built and occupied in 2024.

As a comparison for demonstrating the traffic impact of the project, a 2024 no-build
scenario is included in the study. Figures 5, 6, and 7 show the 2024 no-build traffic
volumes, which were generated by using an annual background traffic growth rate of 0.6
percent, or 1.2 percent over two years, between 2022 and 2024. The 0.6 percent annual
traffic growth rate for Stamford was recommended by CTDOT.

Table 2 details the capacity analysis results for the 2024 no-build traffic conditions. All
traffic approaches will continue to operate at the same LOS as those under the existing
conditions. There will be little change in average traffic delays as a result of the 1.2
percent traffic growth for the no-build conditions.
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Figure 5 Year 2022 No-Build Traffic Volumes

Weekday Morning Peak Hour
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Figure 6 Year 2022 No-Build Traffic Volumes

Weekday Afternoon Peak Hour




Figure 7 Year 2022 No-Build Traffic Volumes

Saturday Midday Peak Hour
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Traffic Impact Study for 139 and 131 Turn of River Road and 29 Intervale Road

Table 2 Capacity Analyses for No-Build Conditions

2024 No-Build Conditions
Weekday Weekday Saturday
Intersection Morning Peak | Afternoon Peak| Midday Peak
Hour Hour Hour
Delay LOS Delay LOS Delay LOS
(sec) (sec) (sec)
Turn of River Rd. and Intervale Rd.
(Unsignalized)
NB Turn of River Road 14.2 B 11.9 B 9.1 A
EB Driveway for 180 Turn of River Road 10.6 B 9.6 A 8.4 A
WB Intervale Road 46.0 E 15.2 C 11.4 B
SB Turn of River Rd. 26.3 D 22.4 C 11.6 B
EB Eastbound
WB Westbound
NB Northbound
SB Southbound

LOS Level of Service

Trip Generation

The peak-hour vehicular trips generated by the development (Table 3) were estimated
using data from ITE (Institute of Transportation Engineers) Trip Generation Manual, 11t
Edition. The development, which will result in a net increase of eight houses, will only
generate six, eight, and seven new trips during the respective weekday morning, weekday
afternoon, and Saturday midday peak hours.

Table 3 Net Increases of Site Trips (vph)
Single-Family Detached Housing (ITE LU 210) (Net Increase of Eight Units)

Weekday Morning Peak Hour 2 4 6
Weekday Afternoon Peak Hour 5 3 8
Saturday Midday Peak Hour 4 3 7
vph Vehicles per hour

Table 4 depicts the distribution of the site-generated trips along area routes. The
distribution takes into account the relative traffic volumes of area roadways and the
development patterns in this part of Stamford. Traffic volumes for the 2024 build
conditions, which combine the no-build volumes and the site trips, are presented in
Figures 11, 12, and 13. Please note that the driveway volumes in these three figures are
more than the new trips in Table 3 because they include trips for the three existing houses
on the site.
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Figure 8 New Site Trips
Weekday Morning Peak Hour
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Figure 9 New Site Trips
Weekday Afternoon Peak Hour
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Figure 10 New Site Trips
Saturday Midday Peak Hour
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Figure 11 Year 2024 Build Traffic Volumes
Weekday Morning Peak Hour
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Figure 12 Year 2024 Build Traffic Volumes
Weekday Afternoon Peak Hour
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Figure 13 Year 2024 Build Traffic Volumes
Saturday Midday Peak Hour
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Traffic Impact Study for 139 and 131 Turn of River Road and 29 Intervale Road

Table 4 Trip Distribution
To /From Route Entry and Exit

East: Intervale Road 10%
North: Turn of River Road 60%
South: Turn of River Road 30%
Total 100%
Capacity Analysis

Table 5 shows the capacity analysis results for the 2024 build traffic conditions. There will
be no change in LOS for the all-way stop intersection under the build conditions when
compared with the no-build conditions. The incremental changes in average delays at the
intersection as a result of the development will be 0.4 second or less. All traffic
movements at the proposed site driveway intersection will operate at favorable LOS A or
B during the peak hours.

In terms of changes in delays at the adjacent intersection, the traffic impact of the
development will be very Ilimited. All site trips will be adequately and safely
accommodated by existing roadways and intersections.
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Traffic Impact Study for 139 and 131 Turn of River Road and 29 Intervale Road

Table 5 Capacity Analyses for Build Conditions
2024 Build Conditions
Weekday Weekday Saturday
Intersection Morning Peak | Afternoon Peak| Midday Peak
Hour Hour Hour
Delay LOS Delay LOS Delay LOS
(sec) (sec) (sec)
Turn of River Rd. and Intervale Rd.
(Unsignalized)
NB Turn of River Road 14.3 B 12.0 B 9.1 A
EB Driveway for 180 Turn of River Road 10.6 B 9.6 A 8.5 A
WB Intervale Road 45.6 E 15.3 C 11.5 B
SB Turn of River Rd. 26.6 D 22.8 C 11.6 B
Tunr of River Rd. and Proposed Site
Driveway (Unsignalized)
WB Proposed Site Driveway 10.0 B 10.1 B 9.6 A
SB Turn of River Rd. Left Turn 7.7 A 7.7 A 7.5 A
SB Turn of River Rd. Through 0.0 A 0.0 A 0.0 A
EB Eastbound
WB Westbound
NB Northbound
SB Southbound
LOS Level of Service

V. Conclusions

Area traffic operation was analyzed for the construction of 11 residential houses under
2022 existing and 2024 no-build and build traffic conditions. The development will
generate a negligible number of new trips and little traffic impact. Traffic generated by the
development will be adequately and safely accommodated by existing area roadways and
intersections.

Kermit Hua, PE, PTOE
Principal

KWH Enterprise, LLC

(203) 606-3525
kermit.hua@kwhenterprise.com
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Land Use: 210
Single-Family Detached Housing

Description

A single-family detached housing site includes any single-family detached home on an individual
lot. A typical site surveyed is a suburban subdivision.

Specialized Land Use

Data have been submitted for several single-family detached housing developments with homes that
are commonly referred to as patio homes. A patio home is a detached housing unit that is located
on a small lot with little (or no) front or back yard. In some subdivisions, communal maintenance

of outside grounds is provided for the patio homes. The three patio home sites total 299 dwelling
units with overall weighted average trip generation rates of 5.35 vehicle trips per dwelling unit for
weekday, 0.26 for the AM adjacent street peak hour, and 0.47 for the PM adjacent street peak hour.
These patio home rates based on a small sample of sites are lower than those for single-family
detached housing (Land Use 210), lower than those for single-family attached housing (Land Use
251), and higher than those for senior adult housing -- single-family (Land Use 251). Further analysis
of this housing type will be conducted in a future edition of Trip Generation Manual.

Additional Data

The technical appendices provide supporting information on time-of-day distributions for this
land use. The appendices can be accessed through either the ITETripGen web app or the trip

For 30 of the study sites, data on the number of residents and number of household vehicles are
available. The overall averages for the 30 sites are 3.6 residents per dwelling unit and 1.5 vehicles
per dwelling unit.

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Arizona, California,
Connecticut, Delaware, lllinois, Indiana, Kentucky, Maryland, Massachusetts, Minnesota, Montana,
New Jersey, North Carolina, Ohio, Ontario (CAN), Oregon, Pennsylvania, South Carolina, South
Dakota, Tennessee, Vermont, Virginia, and West Virginia.

Source Numbers

100, 105,114, 126,157,167,177,197, 207, 211, 217, 267, 275, 293, 300, 319, 320, 356, 357, 367,
384, 387, 407, 435, 522, 550, 552, 579, 598, 601, 603, 614, 637,711, 716, 720, 728, 735, 868, 869,
903, 925, 936, 1005, 1007, 1008, 1010, 1033, 1066, 1077,1078, 1079

218 Trip Generation Manual 11th Edition * Volume 3 te=
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

192

226

26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.70 0.27 -2.27 0.24

Data Plot and Equation

2000

Trips Ends

1000

T=

0 1000

X Study Site

Fitted Curve Equation: Ln(T) =0.91 Ln(X) + 0.12

2000

X = Number of Dwelling Units

Fitted Curve - =---- Average Rate

R?=0.90

3000

220 Trip Generation Manual 11th Edition « Volume 3



Single-Family Detached Housing
(210)

Vehicle Trip Ends vs:
On a:

Setting/Location:

Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
General Urban/Suburban

208

248

63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

0.94

0.35-2.98

0.31

Data Plot and Equation

3000

2000

Trips Ends

T=

1000

0 1000

X Study Site

Fitted Curve Equation: Ln(T) = 0.94 Ln(X) + 0.27

2000

X = Number of Dwelling Units

Fitted Curve Average Rate

R2=0.92

3000

General Urban/Suburban and Rural (Land Uses 000-399)
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Single-Family Detached Housing
(210)

Vehicle Trip Ends vs: Dwelling Units
On a: Saturday, Peak Hour of Generator

Setting/Location: General Urban/Suburban
Number of Studies: 42
Avg. Num. of Dwelling Units: 152
Directional Distribution: 54% entering, 46% exiting

Vehicle Trip Generation per Dwelling Unit
Average Rate Range of Rates Standard Deviation

0.92 0.41-1.78 0.27

Data Plot and Equation

600

400

Trips Ends

T=

200

% 200 400 600 800
X = Number of Dwelling Units
X Study Site — FittedCurve - ---- Average Rate
Fitted Curve Equation: T = 0.86(X) + 9.72 R2=0.89

it¢— General Urban/Suburban and Rural (Land Uses 000-399) 225



HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/09/2022

Intersection Delay, s/veh 30.9
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139 and 131 Turn of River Road and 29 Intervale Road, Stamford, Connecticut, 2022 Ex., Weekday AM Peak Hour ~ Synchro 10 Report
KWH Enterprise, LLC
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/09/2022

Intersection Delay, s/veh
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KWH Enterprise, LLC
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/09/2022

Intersection Delay, s/veh 10.8
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139 and 131 Turn of River Road and 29 Intervale Road, Stamford, Connecticut, 2022 Ex., Saturday Midday Peak Hour Synchro 10 Report
KWH Enterprise, LLC
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/12/2022

Intersection Delay, s/veh 329
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/12/2022

Intersection Delay, s/veh 17.5
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/12/2022

Intersection Delay, s/veh
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139 and 131 Turn of River Road and 29 Intervale Road, Stamford, Connecticut, 2024 No-Build, Saturday Midday Peak FHurchro 10 Report
KWH Enterprise, LLC
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/12/2022

Intersection Delay, s/veh 32.7
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139 and 131 Turn of River Road and 29 Intervale Road, Stamford, Connecticut, 2024 Build, Weekday AM Peak Hour ~ Synchro 10 Report
KWH Enterprise, LLC
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HCM 6th TWSC
6: Turn of River Rd. & Proposed Site Driveway 10/14/2022
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/12/2022

Intersection Delay, s/veh 17.7
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HCM Control Delay 15.3 12 22.8

Vol Left, % 1% 25% 28%  75%

Vol Right, % 61% 50%  72% 0%

Traffic Vol by Lane 229 4 311 413

Through Vol 87 1 0 102

Lane Flow Rate 266 5 362 480

Degree of Util (X) 0398 0009 0554 0.74

Convergence, YIN Yes Yes Yes Yes

Service Time 3447 4581 3578 3.601

HCM Control Delay 12 96 153 228

HCM 95th-tile Q 19 0 34 6.5
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HCM 6th TWSC
6: Turn of River Rd. & Proposed Site Driveway 10/14/2022

Int Delay, siveh 0.2
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Future Vol, veh/h 1 3 227 2 4 189

Sign Control Stop Stop Free Free Free Free

Storage Length 0
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Stage 2 213

Critical Hdwy Stg 1 5.42

Follow-up Hdwy 3.518 3.318 - - 2218

Stage 1 793

Platoon blocked, %

Mov Cap-2 Maneuver 557

Stage 2 821
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HCM 6th AWSC
3: Turn of River Rd. & Driveway for 180 Turn of River Rd./Intervale Rd. 10/12/2022

Intersection Delay, s/veh
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Future Vol, veh/h
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HCM Control Delay 11.5 9.1 11.6

Vol Left, % 0% 29% 29%  67%

Vol Right, % 2%  43%  71% 2%

Traffic Vol by Lane 135 7 278 231

Through Vol 38 2 0 73

Lane Flow Rate 169 9 348 289

Degree of Util (X) 022 0013 0448 0.406

Convergence, YIN Yes Yes Yes Yes

Service Time 2785 33% 2713 3.152

HCM Control Delay 9.1 85 115 116

HCM 95th-tile Q 0.8 0 2.3 2
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HCM 6th TWSC
6: Turn of River Rd. & Proposed Site Driveway 10/14/2022

Int Delay, siveh 0.2
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Future Vol, veh/h 2 3 133 2 3 155

Sign Control Stop Stop Free Free Free Free

Storage Length 0
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Conflicting Flow All 320 146

Stage 2 174

Critical Hdwy Stg 1 5.42

Follow-up Hdwy 3.518 3.318 - - 2218

Stage 1 881

Platoon blocked, %

Mov Cap-2 Maneuver 672

Stage 2 854
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