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TRANSPORTATION IMPACT STUDY

LEWIS RIVER TOWNHOMES SUBDIVISION

November 4, 2022

INTRODUCTION

A transportation impact study (TIS) for the Lewis River Townhomes Subdivision was conducted to
determine the potential traffic related impacts of the development to the surrounding roadway
system. The development will consist of 39 single family attached townhomes. The site is located
at 720 Sandalwood Road (Parcel 50492) in the City of Woodland, Washington. The zoning
designation for the 5.56 acre site is MDR, Medium Density Residential. A projected date of
occupancy for the development is the fall/winter of 2024.

The site is undeveloped with no existing buildings or structures. Land uses within the vicinity of
the site consist of undeveloped land and commercial uses. The Woodland State Airport is to the
southwest. The area along the banks of the river to the east of the site are vegetated and there are
several oak trees. The vegetation and trees will be retained with the development. Frontage
improvements will be along the western boundary of the site. A vicinity map, aerial photograph
and proposed development plan are shown in Figures 1a, 1b and 1c.

Roadway Characteristics

The site will have access onto E CC Street. E CC Street is a multijurisdictional two lane paved
roadway with no shoulders. Double yellow striping is along the centerline of the roadway
indicating that passing is prohibited. The posted speed limit is 25 mph.

Sandalwood Road runs north south along the western boundary of the site. Sandalwood Road is a
dead end paved roadway that varies in width between 12 and 24 feet. The roadway serves a sewer
plant and the Woodland State Airport.

The Sandalwood Road/E CC Street intersection is controlled by a stop sign on the Sandalwood
Road approach. On the opposite side of Sandalwood Road is a driveway serving an Arco gas
station/convenience store. The intersections to the north and west of the site are controlled by fully
actuated traffic signals. The lane configurations at the intersections are shown in Figure 2.



Traffic Volumes

The traffic counts in this report were conducted from 7:00 to 9:00 am and 4:00 to 6:00 pm during
October and November 2022. The traffic counts were conducted to determine the peak hours. The
peak hour at an intersection is the one hour time period when traffic on the adjacent streets are the
highest and congestion is most likely to occur. The existing traffic volumes are shown in Figures
3aand 3b. The raw traffic count data is included in Appendix A.

Trip Generation/Distribution

The Lewis River Townhomes Subdivision will generate approximately 281 trips per day. A trip is
a one directional vehicle movement. Nineteen trips will occur during the weekday AM peak hour
and 22 trips will occur during the PM peak hour, ITE Trip Generation Manual, 1 1" edition. The
trip generation rates are shown in Table 1.

Table 1
Site Traffic Generation
Lewis River Townhomes Subdivision

ITE Dwelling Daily AM Peak Hour PM Peak Hour
Land Use code Units Trips Trips Trips

Single-Family Attached Housing 215 39 281 19 (in-6, out-13) 22 (in-13, out-9)

The directional distribution of traffic generated by the development was assigned to the study area
intersections. The distribution was based on the existing traffic volumes. The site traffic
distribution and assignment diagrams are shown in Figures 6a and 6b.

Year 2024 Traffic Volumes

The year 2024 traffic volumes included a 2.0 percent per year compounded growth factor over the
existing traffic volumes and in-process traffic from the Woodland Creek and Oak Creek
developments. In-process traffic is traffic from developments that have been approved but are not
generating full build out traffic volumes. The in-process traffic volumes are shown in Figures 4a,
4b and Appendix B. The year 2024 traffic volumes without the project are shown in Figures 5a and
5b. The year 2024 traffic volumes with the project are shown in Figures 7a and 7b.



Peak Hour Traffic Operations

The scope of the transportation impact study was based on discussions with representatives from
Gibbs and Olson Engineering Inc., Cowlitz County and the WSDOT. Based on the discussions an
analysis was conducted at the following intersections during the weekday AM and PM peak hours:

(1) I-5 southbound on-ramp & Lewis River Road
(2) I-5 northbound off-ramp & Lewis River Road
(3) Lewis River Road & E CC Street
(4) Sandalwood Road & E CC Street
(5) E CC Street & site access (future)

The study area intersections were analyzed to determine existing, year 2024 without project and
year 2024 with project conditions. The assumption was made that the Lewis River Townhomes
Subdivision will be built out and occupied within a two year time period.

The intersection operational analysis was conducted using the procedures in the 2010 Highway
Capacity Manual. These procedures describe the operation of an intersection in terms of its level of
service (LOS). The LOS criteria ranges from "A", which indicates little, if any, delay to "F", which
indicates that vehicles experience very long delays. The LOS criteria with the corresponding delay

in seconds per vehicle is shown in Table 2. The capacity analysis summary is shown in Table 3

on page 4.
Table 2
Level of Service Criteria
Level of Service (LOS) A B C D E F
Signalized intersections
Average Delay (seconds per vehicle) | <10 >10-20 >20-35 >35-55 >55-80 >80
Unsignalized intersections
Average Delay (seconds per vehicle) | <10 >10-15 >15-25 >25-35 >35-50 >50




Table 3

Capacity Analysis Summary
AM Peak Hour PM Peak Hour
LOS Delay LOS Delay
(sec/veh) (sec/veh)

Lewis River Road & I-5 SB on-ramp

Existing B 14.1 B 14.6
Year 2024 w/o Project B 14.8 B 15.5
Year 2024 with Project B 14.9 B 15.6

Lewis River Road & I-5 NB off-ramp

Existing B 15.0 C 243
Year 2024 w/o Project B 15.9 & 28.0
Year 2024 with Project B 16.0 C 28.4
Lewis River Road & E CC Street

Existing A 7.0 A 6.9
Year 2024 w/o Project A 7.1 A 7.2
Year 2024 with Project A 73 A 7.4

Sandalwood Road & E CC Street

Existing B 11.6 B 13.5
Year 2024 w/o Project B 11.8 B 13.9
Year 2024 with Project B 11.6 B 13.1
E CC Street & site access

Existing n/a

Year 2024 w/o Project n/a

Year 2024 with Project B 123 C 15.8

Based on the results of the capacity analysis the study area intersections will operate at acceptable
levels with build out of the Lewis River Townhomes Subdivision. The LOS computer printouts are
included in Appendix E.

Traffic Queues

Traffic queues were observed on E CC Street and the queues could extend past Sandalwood Road.
However, the queues dispersed on each green indication for northbound traffic at the Lewis River
Road/E CC Street intersection. The Sandalwood Road/E CC Street intersection is also operating at
a very acceptable LOS “C” or better during all time periods.



Pedestrian/Bicycle/Transit Considerations

No pedestrian or bicycle activities were observed within the vicinity of the site along Sandalwood
Road or E CC Street. The site is not served by public transit service.

Sight Distance

Sight distance was measured at the site access onto E CC Street. The measured intersection sight
distance was over 300 feet when looking towards the east and west. Based on the criteria in
AASHTO, A Policy on Geometric Design of Highways and Streets, 2011 and the posted speed limit
of 25 mph on E CC Street the recommended intersection sight distance is 280 feet. Therefore, the
sight distance requirement is met.

Turn Lanes

The requirement for additional turn lanes was evaluated at the study area intersections as based on
guidelines in the Washington State Design Manual. Based on the findings additional turn lanes are

not required.

Transportation Improvements

Two transportation improvement projects within the vicinity of the site are identified in the City of
Woodland’s 2022 to 2027 Transportation Improvement Program. The first project is at the I-5 exit
21 interchange. This is a funded project. The project is to develop designs at the interchange on
both sides of I-5 from Pacific Avenue to Atlantic Avenue. The second project is a bridge
upgrade/replacement on E CC Street. An exact timeline for the improvements is not available at
the present time. A drawing showing the transportation improvement projects is shown in
Appendix D.



Collision Data

Collision data was obtained from the Washington State Department of Transportation (WSDOT)
for the most recent three years of available data. Based on the data the calculated accident rates
are below the threshold of 1.0 accidents per MEV that usually identifies an intersection with a
high accident rate. The collision data is shown in Table 4 and Appendix C.

Table 4
Collision Data
Collision Type

) Number of Same Opposite Ml}ga\t]e*
Intersection Collisions Angle Rear End | Direction | Direction Other
I-5 SB on-ramp/
Lewis River Rd. 9 3 3 3 0.41
I-5 NB off-ramp/
Lewis River Rd. 15 1 5 1 6 2 0.64
E CC St/
Lewis River Rd. 2 1 1 0.10
E CC st/
Sandalwood Rd. 6 5 1 0.72

* Accident rate per million entering vehicles.



CONCLUSIONS AND RECOMMENDATIONS

Based on the findings of this transportation impact study the surrounding roadway system can
adequately accommodate traffic from the Lewis River Townhomes Subdivision. The study area
intersections will operate at acceptable levels during the weekday AM and PM peak hours with
build out of the development. No off site transportation improvements or traffic control devices
were identified to accommodate the development.

The assumption was made in this report that Sandalwood Road will be terminated at the existing
location opposite the ARCO driveway at E CC Street. This will occur with development of the
Lewis River Townhomes Subdivision. Sandalwood Road will continue to the north and access E
CC Street at the northeast corner of the development.

The City of Woodland’s Six Year Transportation Improvement Program identifies design plans for
improvements that will be necessary at the I-5 interchange on both sides of I-5 from Pacific Avenue
to Atlantic Avenue. These improvements will be necessary and are recommended to accommodate
future growth and congestion within the vicinity of the I-5 interchange.

Adequate sight distance should be maintained at the site access onto E CC Street. Obstructions by
signs, vegetation or other objects should not be allowed.
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LEWIS RIVER TOWNHOMES SUBDIVISION §

FIGURE 3a KELLY ENGINEERING \
EXISTING TRAFFIC VOLUMES 1805 NE 94th St, No. 19, Vancouver, WA 98665

AM PEAK HOUR Phone:  360-433-T530
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LEWIS RIVER TOWNHOMES SUBDIVISION &

FIGURE 3b KELLY ENGINEERING
EXISTING TRAFFIC VOLUMES 1805 NE 94th St. No. 19, Vancouver, WA 96665
PM PEAK HOUR Phone:  360-433-7530
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IN-PROCESS TRAFFIC FROM WOODLAND CREEK
AND OAK CREEK DEVELOPMENTS

LEWIS RIVER TOWNHOMES SUBDIVISION

FIGURE 4a KELLY ENGINEERING

IN-PROCESS TRAFFIC 1805 NE 94th St., No. 19, Vancouver, ¥A 98665
AM PEAK HOUR Phone:  360-433-7530
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IN-PROCESS TRAFFIC FROM WOODLAND CREEK
AND OAK CREEK DEVELOPMENTS
LEWIS RIVER TOWNHOMES SUBDIVISION

FIGURE 4b KELLY ENGINEERING
IN-PROCESS TRAFFIC 1605 NE 94th St, No. 19, Vancouver, WA 98665
PM PEAK HOUR Phone:  360-433-7530
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LEWIS RIVER TOWNHOMES SUBDIVISION

FIGURE 5a KELLY ENGINEERING
YEAR 2024 TRAFFIC VOLUMES WIO PROJECT | 1805 NE 94th St No. 19, Vancouver, WA 96665
AM PEAK HOUR Phone:  360-433-7od0
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LEWIS RIVER TOWNHOMES SUBDIVISION

FIGURE 5b KELLY ENGINEERING
YEAR 2024 TRAFFIC VOLUMES W/O PROJECT B 1805 NE 94th St No. 19, Vancouver, WA 98665
PM PEAK HOUR Phone; ~ 360-433-T0d0




FIGURE 6a
SITE TRAFFIC DISTRIBUTION/
ASSIGNMENT, AM PEAK HOUR

SANDALWOOD RD. : ,I

AM PEAK HOUR SITE TRIPS:
IN-6, OUT-13

W

LEWIS RIVER TOWNHOMES SUBDIVISION

KELLY ENGINEERING
1805 NE 94th St, No. 19, Vancouver, WA 908669
Phone:  360-433-7H30




FIGURE 6b
SITE TRAFFIC DISTRIBUTION/
ASSIGNMENT, PM PEAK HOUR

SANDALWOOD RD. : {

PM PEAK HOUR SITE TRIPS:
IN-13, OUT-9

W

LEWIS RIVER TOWNHOMES SUBDIVISION

KELLY ENGINEERING
1805 NE 94th St, No. 19, Vancouver, WA 98669
Phone:  360-433-7530
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LEWIS RIVER TOWNHOMES SUBDIVISION

FIGURE 7a KELLY ENGINEERING
YEAR 2024 TRAFFIC VOLUMES WITHPROJECT § 1605 NE 94th St No. 19, Vancouver, WA 98665

AM PEAK HOUR Phone:  360-433-75d0
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LEWIS RIVER TOWNHOMES SUBDIVISION

FIGURE 8b KELLY ENGINEERING
YEAR 2024 TRAFFIC VOLUMES WITH PROJECT § 1805 NE 94th St, No. 19, Vancouver, WA 96665
PM PEAK HOUR Phone: ~ 360-433-7od0




APPENDIX A
RAW TRAFFIC COUNT DATA



INTERSECTION TURN MOVEMENT SURVEY
I-5 SOUTHBOUND ON-RAMP & LEWIS RIVER ROAD

DATE OF COUNT: 10/27/2022, 07:00-09:00

DAY OF WEEK: THUR.
WEATHER: CLOUDY
COUNTER: KAK

Time Period FROM NORTH FROMEAST FROM SOUTH FROM WEST TOTAL
From —To
L T R L T R L T R L T R

07:00-07:05 11 13 0 52 10 6 0 0 0 2 5 18 117
07:05-07:10 9 15 0 25 19 13 0 0 0 2 11 10 104
07:10-07:15 13 18 0 41 19 12 0 0 0 0 12 15 130
07:15-07:20 9 10 0 38 23 18 0 0 0 2 1213 125
07:20-07:25 11 14 0 38 19 20 0 0 0 2 9 11 124
07:25-07:30 19 27 0 45 16 11 0 0 0 3 7 8 136
07:30-07:35 9 15 0 47 29 12 0 0 0 0 5 9 126
07:35-07:40 11 18 0 30 33 15 0 0 0 4 9 13 133
07:40-07:45 7 15 0 25 26 21 O 0 0 1 13 9 117
07:45-07:50 12 12 0 29 47 23 0 0 0 7 16 14 160
07:50-07:55 18 10 O 31 26 25 0 0 0 4 11 8 133
07:55-08:00 19 14 0 25 36 21 O 0 0 7 19 5 146
08:00-08:05 12 14 0 29 29 14 0 0 0 8 10 11 127
08:05-08:10 12 28 0 31 23 15 0 0 0 1 12 9 131
08:10-08:15 15 13 1 28 27 18 O 0 0 3 10 12 127
08:15-08:20 9 13 0 18 35 18 0 0 0 2 13 8 116
08:20-08:25 17 14 0 34 39 23 0 0 0 5 24 6 162
08:25-08:30 22 16 0 26 38 32 0 0 0 5 26 7 172
08:30-08:35 21 19 0 36 34 14 0 0 0 1 32 10 167
08:35-08:40 24 18 0 28 35 17 0 0 0 3 26 14 165
08:40-08:45 24 19 0 34 19 14 0 0 0 2 19 8 139
08:45-08:50 10 15 0 31 21 16 0 0 0 2 8 7 110
08:50-08:55 11 16 0 27 25 19 0 0 0 1 10 10 119
08:55-09:00 8 13 0 25 17 15 0 0 0 2 0 9 89
Peak Hour Total 205 190 1 349 388 234 0 0 0 48 218 112 1745
% Trucks 3 1 0 1 2 2 0 0 0 0 5 4

Peds 0 0 0 0 0 0 0 0 0 0 0 0

Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 07:45-08:45
PHF Intersection: 0.87

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
I-5 SOUTHBOUND ON-RAMP & LEWIS RIVER ROAD

DATE OF COUNT: 10/27/2022, 16:00-18:00

DAY OF WEEK: THUR.
WEATHER: CLOUDY
COUNTER: KAK

Time Period FROM NORTH FROM EAST FROM SOUTH FROM WEST TOTAL
From —To
L T R L T R L T R L T R

16:00-16:05 29 16 0 26 22 20 0 0 0 6 31 21 171
16:05-16:10 29 11 0 22 19 20 0 0 0 3 37 25 166
16:10-16:15 25 20 O 26 36 19 0 0 0 1 28 20 175
16:15-16:20 20 14 0 29 28 18 0 0 0 8 33 12 162
16:20-16:25 19 11 0 33 3 15 0 0 0 7 26 13 157
16:25-16:30 22 9 0 27 34 22 0 0 0 3 26 18 161
16:30-16:35 19 7 0 23 31 20 O 0 0 8 36 26 170
16:35-16:40 21 15 O 31 35 17 0 0 0 4 25 22 170
16:40-16:45 26 17 0 22 28 18 0 0 0 4 40 14 169
16:45-16:50 19 22 0 28 31 22 0 0 0 1 33 18 174
16:50-16:55 20 5 0 19 34 26 0 0 0 3 19 7 133
16:55-17:00 24 12 0 17 34 22 0 0 0 1 36 15 161
17:00-17:05 24 20 O 23 34 26 0 0 0 3 40 15 185
17:05-17:10 24 17 0 24 29 27 0 0 0 2 33 16 172
17:10-17:15 16 15 0 14 24 24 0 0 0 1 30 20 144
17:15-17:20 22 13 0 25 29 11 0 0 0 ES 26 16 146
17:20-17:25 20 13 0 31 25 17 O 0 0 5 27 20 158
17:25-17:30 25 12 0 26 36 18 0 0 0 2 36 30 185
17:30-17:35 14 3 0 34 32 30 0 0 0 3 26 23 165
17:35-17:40 14 1 0 20 18 15 O 0 0 2 50 23 143
17:40-17:45 17 10 0 22 20 17 0 0 0 1 27 24 138
17:45-17:50 16 5 0 15 25 29 0 0 0 3 25 9 127
17:50-17:55 19 9 0 19 24 11 0 0 0 4 23 11 120
17:55-18:00 21 10 O 21 19 21 O 0 0 2 28 12 134
Peak Hour Total 263 169 0 302 387 252 0 0 0 45 375 196 1989
% Trucks 1 2 0 1 2 1 0 0 0 0 0 3

Peds 0 0 0 0 0 0 0 0 0 0 0 0

Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 16:10-17:10
PHF Intersection: 0.96

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
I-5 NORTHBOUND OFF-RAMP & LEWIS RIVER ROAD

DATE OF COUNT: 10/25/2022, 07:00-09:00

DAY OF WEEK: TUE.
WEATHER: CLOUDY
COUNTER: KAK

Time Period FROM NORTH FROMEAST FROM SOUTH FROM WEST TOTAL
From — To

L T R L T R L T R L T R
07:00-07:05 0 0 7 0 56 8 17 1 8 11 14 0 122
07:05-07:10 0 0 4 0 39 11 19 0 19 7 I5 0 114
07:10-07:15 0 0 14 0 55 8 18 0 16 9 8 0 128
07:15-07:20 0 0 2 0 45 14 24 3 15 1 5 0 109
07:20-07:25 0 0 3 0 52 7 14 0 20 9 14 0 119
07:25-07:30 2 0 3 0 61 7 21 O 10 4 8 0 116
07:30-07:35 4 0 9 0 52 9 34 3 13 9 9 0 142
07:35-07:40 1 0 7 0 73 4 11 1 20 4 10 0 131
07:40-07:45 0 0 7 0 52 10 17 4 9 14 8 0 121
07:45-07:50 0 0 10 0 71 4 9 4 18 4 10 0 130
07:50-07:55 0 0 6 0 48 7 23 2 15 16 19 0 136
07:55-08:00 2 0 9 0 54 12 21 3 19 3 9 0 132
08:00-08:05 1 0 3 0 43 6 29 0 30 12 19 0 143
08:05-08:10 0 0 12 0 5 6 32 3 9 12 14 0 143
08:10-08:15 1 0 9 0 50 7 18 1 25 9 18 0 138
08:15-08:20 1 0 3 0 36 8 22 1 17 7 12 0 107
08:20-08:25 0 0 1 0 5 9 24 6 10 17 9 0 131
08:25-08:30 2 0 14 0 48 4 19 5§ 20 10 15 O 137
08:30-08:35 0 0 11 0 47 4 22 2 17 13 23 0 139
08:35-08:40 0 0 9 0 47 7 18 0 27 9 35 0 152
08:40-08:45 1 0 5 0 45 5 19 3 20 8 38 0 144
08:45-08:50 0 0 7 0 50 7 18 2 17 10 0 112
08:50-08:55 0 0 6 0 47 5 11 0 9 8 8 0 94
08:55-09:00 0 0 4 0 36 7 13 1 11 6 7 0 94
Peak Hour Total 8 0 922 0 599 79 256 30 227 120 221 O 1632
% Trucks 0 0 2 0 1 1 4 0 1 6 3 0
Peds 0 0 0 0 1 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 07:45-08:45
PHF Intersection: 0.94

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
I-5 NORTHBOUND OFF-RAMP & LEWIS RIVER ROAD

DATE OF COUNT: 10//26/2022, 16:00-18:00

DAY OF WEEK: WED.
WEATHER: CLOUDY
COUNTER: DSK

Time Period FROM NORTH FROM EAST FROM SOUTH FROM WEST TOTAL
From — To
L T R L T R L T R L T R

16:00-16:05 3 0 3 0 32 7 20 2 46 24 41 0 178
16:05-16:10 4 0 4 0 43 10 24 0 28 16 51 0 180
16:10-16:15 5 0 8 0 25 7 21 8 48 21 23 0 166
16:15-16:20 4 0 7 0 38 12 31 0 50 12 29 0O 183
16:20-16:25 5 0 13 0 37 12 30 2 40 19 39 o0 197
16:25-16:30 7 0 8 0 42 13 21 5 39 21 42 0 198
16:30-16:35 4 0 7 0 32 7 26 S5 42 10 40 0 173
16:35-16:40 1 0 9 0 34 13 23 6 36 17 32 0 171
16:40-16:45 3 0 8 0 4 1 23 6 31 18 32 0 166
16:45-16:50 2 0 14 0 38 11 24 8 39 16 40 O 192
16:50-16:55 2 0 8 0 32 7 29 5 20 28 37 0 168
16:55-17:00 1 0 7 0 24 7 26 5 45 18 35 0 168
17:00-17:05 5 0 10 0 27 5 28 4 46 15 29 0 169
17:05-17:10 2 0 10 0 28 9 23 6 48 16 29 0 171
17:10-17:15 3 0 ) 0 47 5 29 2 42 9 27 0 169
17:15-17:20 4 0 12 0 42 10 23 4 37 14 30 0 176
17:20-17:25 2 0 8 0 42 9 21 4 45 12 38 0 181
17:25-17:30 0 0 12 0 46 11 27 3 36 16 23 0 174
17:30-17:35 0 0 7 0 37 10 20 2 36 20 35 0 167
17:35-17:40 2 0 2 0 28 3 24 4 42 30 54 0 189
17:40-17:45 0 0 5 0 31 6 25 3 43 17 37 0 167
17:45-17:50 2 0 8 0 29 7 20 5 39 15 39 0 164
17:50-17:55 1 0 7 0 35 4 22 4 40 10 25 0 148
17:55-18:00 1 0 4 0 28 8 25 2 38 13 28 0 147
Peak Hour Total 41 0 9% 0 421 107 298 52 464 220 441 0 2140
% Trucks 0 0 0 0 1 0 4 2 1 1 0 0

Peds 0 0 0 0 0 0 0 0 0 0 0 0

Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 16:00-17:00
PHF Intersection: 0.93

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
LEWIS RIVER ROAD & E CC STREET

DATE OF COUNT: 11/1/2022, 07:00-09:00

DAY OF WEEK: TUE.
WEATHER: RAIN
COUNTER: KAK

Time Period FROM NORTH FROMEAST FROMSOUTH FROM WEST TOTAL
From - To

L T R L L R L T R L T R
07:00-07:05 0 0 0 1 21 0 16 0 1 0 15 6 60
07:05-07:10 0 0 0 3 17 0 16 0 0 0 19 5 60
07:10-07:15 0 0 0 2 17 0 18 0 1 0 21 6 65
07:15-07:20 0 0 0 1 18 0 20 0 1 0 18 9 67
07:20-07:25 0 0 0 3 20 0 19 0 1 0 16 8 67
07:25-07:30 0 0 0 2 25 0 25 0 4 0 15 8 79
07:30-07:35 0 0 0 2 16 0 17 0 2 0 19 8 64
07:35-07:40 0 0 0 1 23 0 24 0 5 0 25 4 82
07:40-07:45 0 0 0 1 25 0 25 0 1 0 16 5 71
07:45-07:50 0 0 0 3 31 0 31 0 10 0 23 9 107
07:50-07:55 0 0 0 4 25 0 24 0 6 0 16 8 83
07:55-08:00 0 0 0 5 17 0 19 0 - 0 25 5 76
08:00-08:05 0 0 0 6 24 0 24 0 5 0 16 10 85
08:05-08:10 0 0 0 2 29 0 24 0 2 0 15 12 79
08:10-08:15 0 0 0 4 15 0 17 0 1 0 21 21 79
08:15-08:20 0 0 0 1 15 0 16 0 1 0 13 9 55
08:20-08:25 0 0 0 2 20 0 20 0 1 0 12 11 66
08:25-08:30 0 0 0 1 11 0 11 0 3 0 20 8 54
08:30-08:35 0 0 0 0 25 0 249 0 4 0 23 12 88
08:35-08:40 0 0 0 2 27 0 27 0 3 0 31 9 929
08:40-08:45 0 0 0 3 26 0 26 0 7 0 27 9 98
08:45-08:50 0 0 0 1 20 0 19 0 = 0 18 10 72
08:50-08:55 0 0 0 0 20 0 21 0 1 0 21 10 73
08:55-09:00 0 0 0 1 19 0 21 0 0 0 18 8 67
Peak Hour Total 0 0 0 33 260 0 263 0 48 0 242 123 969
% Trucks 0 0 0 0 2 0 0 0 0 0 1 4
Peds 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 07:45-08:45
PHF Intersection: 0.85

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
LEWIS RIVER ROAD & E CC STREET

DATE OF COUNT: 11/1/2022, 16:00-18:00

DAY OF WEEK: TUE.
WEATHER: CLOUDY
COUNTER: KAK

Time Period FROM NORTH FROM EAST FROM SOUTH FROM WEST TOTAL
From — To

L T R L T R L T R L T R
16:00-16:05 0 0 0 11 31 0 21 0 10 O 59 27 159
16:05-16:10 0 0 0 9 30 0 13 0 2 0 71 26 151
16:10-16:15 0 0 0 9 34 0 17 0 7 0 63 25 155
16:15-16:20 0 0 0 5 35 0 15 0 10 0 80 22 167
16:20-16:25 0 0 0 4 31 0 10 0 15 0 52 31 143
16:25-16:30 0 0 0 6 23 0 19 0 10 0 60 25 143
16:30-16:35 0 0 0 7 38 0 17 0 5 0 55 30 152
16:35-16:40 0 0 0 7 40 0 16 0 9 0 67 28 167
16:40-16:45 0 0 0 10 20 O 22 0 7 0 64 27 150
16:45-16:50 0 0 0 8 23 0 22 0 10 0 5 29 147
16:50-16:55 0 0 0 7 31 0 13 0 9 0 79 24 163
16:55-17:00 0 0 0 3 29 0 10 0 7 0 72 33 154
17:00-17:05 0 0 0 9 25 0 27 0 11 0 52 22 146
17:05-17:10 0 0 0 16 27 0 19 0 7 0 49 21 139
17:10-17:15 0 0 0 10 30 O 20 0 7 0 71 24 162
17:15-17:20 0 0 0 10 22 0 14 0 9 0 52 30 137
17:20-17:25 0 0 0 14 30 O 25 0 6 0 47 33 155
17:25-17:30 0 0 0 7 27 0 11 0 10 0 60 35 150
17:30-17:35 0 0 0 2 40 0 19 0 7 0 57 23 148
17:35-17:40 0 0 0 5 38 0 23 0 7 0 47 16 136
17:40-17:45 0 0 0 7 27 0 19 0 10 0 50 20 133
17:45-17:50 0 0 0 T 22 0 14 0 9 0 41 21 114
17:50-17:55 0 0 0 - 27 0 10 0 4 0 42 19 106
17:55-18:00 0 0 0 7 29 0 11 0 7 0 50 24 125
Peak Hour Total 0 0 0 8 365 0 195 0 101 0 777 327 1851
% Trucks 0 0 0 0 1 0 0 0 0 0 1 1
Peds 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 16:00-17:00
PHF Intersection: 0.98

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
SANDALWOOD ROAD & E CC STREET

DATE OF COUNT: 11/2/2022, 07:00-09:00

DAY OF WEEK: WED.
WEATHER: CLOUDY
COUNTER: KAK

Time Period FROM NORTH FROMEAST FROM SOUTH FROM WEST TOTAL
From — To

L T R L T R L T R L T R
07:00-07:05 0 6 0 1 0 0 0 21 1 0 0 0 29
07:05-07:10 0 8 0 0 0 0 0 220 0 0 0 30
07:10-07:15 0 8 0 0 0 0 0 19 2 0 0 0 29
07:15-07:20 0 11 0 1 0 1 0 17 1 0 0 0 31
07:20-07:25 0 18 0 2 0 0 0 18 1 0 0 0 39
07:25-07:30 0 7 0 3 0 5 0 24 0 0 0 0 39
07:30-07:35 0 7 0 1 0 1 0 17 0 0 0 0 26
07:35-07:40 0 6 0 0 0 2 0 25 0 0 0 0 33
07:40-07:45 0 12 0 2 0 1 0 25 3 0 0 0 43
07:45-07:50 0 13 0 1 0 4 0 34 1 0 0 0 53
07:50-07:55 0 14 0 1 0 0 0 30 0 0 0 0 45
07:55-08:00 0 14 0 0 0 1 0 21 0 0 0 0 36
08:00-08:05 0 10 0 0 0 2 0 25 2 0 0 0 39
08:05-08:10 0 15 0 1 0 0 0 26 3 0 0 0 45
08:10-08:15 0 8 0 2 0 0 0 19 0 0 0 0 29
08:15-08:20 0 13 0 1 0 1 0 14 2 0 0 0 31
08:20-08:25 0 9 0 1 0 2 0 18 0 0 0 0 30
08:25-08:30 0 11 1 0 0 0 0 21 2 0 0 0 35
08:30-08:35 0 11 0 0 0 1 0 31 0 0 0 0 43
08:35-08:40 0 9 0 0 0 0 0 32 0 0 0 0 41
08:40-08:45 0 9 0 1 0 1 0 21 1 0 0 0 33
08:45-08:50 0 10 0 0 0 0 0 23 0 0 0 0 33
08:50-08:55 0 11 0 0 0 1 0 22 0 0 0 0 34
08:55-09:00 0 8 0 1 0 0 0 19 0 0 0 0 28
Peak Hour Total 0 139 1 9 0 12 0 296 13 0 0 0 470
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0
Peds 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 07:40-08:40
PHF Intersection: 0.83

KELLY ENGINEERING



INTERSECTION TURN MOVEMENT SURVEY
SANDALWOOD ROAD & E CC STREET

DATE OF COUNT: 11/2/2022, 16:00-18:00

DAY OF WEEK: WED.
WEATHER: CLOUDY
COUNTER: KAK

Time Period FROM NORTH FROM EAST FROMSOUTH FROM WEST TOTAL
From — To

L T R L T R L T R L T R
16:00-16:05 0 35 0 2 0 1 0 35 0 0 0 0 73
16:05-16:10 0 30 1 0 0 0 0 15 0 0 0 0 46
16:10-16:15 0 29 0 2 0 0 0 20 0 0 0 0 51
16:15-16:20 0 32 0 0 0 2 0 24 0 1 0 0 59
16:20-16:25 0 35 1 4 0 0 0 27 0 0 0 0 67
16:25-16:30 0 32 0 0 0 6 0 26 0 0 0 0 64
16:30-16:35 0 33 0 3 0 0 0 20 3 0 0 1 60
16:35-16:40 0 34 0 2 0 1 0 25 0 0 0 0 62
16:40-16:45 1 37 0 0 0 0 0 20 O 0 0 0 58
16:45-16:50 0 36 1 2 0 1 0 35 0 0 0 0 75
16:50-16:55 0 30 0 3 0 0 0 20 2 1 0 1 57
16:55-17:00 3 30 2 0 0 4 0 12 0 0 0 1 52
17:00-17:05 0 31 0 1 0 2 0 37 0 0 0 0 71
17:05-17:10 0 30 2 0 0 0 0 14 2 0 0 0 48
17:10-17:15 3 40 0 2 0 4 0 29 0 0 0 0 78
17:15-17:20 0 45 1 2 0 3 0 20 2 0 0 0 73
17:20-17:25 0 33 0 0 0 0 0 20 0 0 0 0 53
17:25-17:30 0 32 0 0 0 2 0 17 0 0 0 0 51
17:30-17:35 2 24 2 0 0 0 0 20 0 0 0 0 48
17:35-17:40 0 25 0 0 0 0 0 27 0 0 0 0 52
17:40-17:45 0 31 0 1 0 2 0 19 0 0 0 0 53
17:45-17:50 0 25 0 0 0 0 0 17 0 0 0 0 42
17:50-17:55 0 21 0 0 0 0 0 18 0 0 0 0 39
17:55-18:00 0 22 0 0 0 0 0 19 0 0 0 0 41
Peak Hour Total 7 413 7 19 0 21 0 285 9 1 0 3 765
% Trucks 0 0 0 0 0 0 0 0 0 0 0 0
Peds 0 0 0 0 0 0 0 0 0 0 0 0
Bikes 0 0 0 0 0 0 0 0 0 0 0 0

PEAK HOUR: 16:15-17:15
PHF Intersection: 0.96

KELLY ENGINEERING



APPENDIX B
IN-PROCESS TRAFFIC
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APPENDIX C
COLLISION DATA



CITY STREET

CC ST @ SANDLEWOOD RD / TREATMENT PLANT RD

STATE ROUTES

SR 005LX02108 (aka Lewis River Dr, MP 0.00 - 0.02) @ SB SR 5 on-ramp & Pacific Ave
SR 005FD02108 (aka Pacific Ave, MP 0.00 - 0.02) @ Lewis River Dr & SB SR 5 on-ramp
SR 0055102071 (MP 0.00 - 0.02) @ Lewis River Dr

SR 503 (aka Lewis River Dr, MP 54.32 - 54.36) @ NB SR 5 off-ramp & Atlantic St

SR 005F102108 (aka Atlantic St, MP 0.00 - 0.02) @ SR 503 - No Reported Crashes

SR 005P102085 (MP 0.23 - 0.25) @ SR 503 - No Reported Crashes

SR 503 (aka Lewis River Dr, MP 54.28 - 54.31) @ CC St

WSDOT - Transportation Data, GIS and Modeling Office
Crash Data and Reporting Branch - JB 10/24/2022
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APPENDIX D
TRANSPORTATION IMPROVEMENT PROJECTS
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HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information TR
Agency Duration, h 0.25

Analyst Analysis Date [7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.87

Intersection -5 SB on-ramp & Lewis Ri Analysis Year 2022 Analysis Period |1>7:00

File Name Streets1.xus

Project Description Existing TR
Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 48 218 | 112 || 349 | 388 | 234 205 | 190 1
Signal Information R L
Ecle s 42.1 | Reference Phase | 2 T 72 O {—i &

: N 1 1’ 2 3

e 0 |Reference Point | Bnd Iosrooi52 40 [77 |79 |00 |00

Uncoordinated| Yes | Simult. Gap E/W | On ['Veliow| 4.0 4.0 40 4.0 0.0 00 |_A

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 1.0 1.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 2.0 4.0 2.0 3.0 10.0
Phase Duration, s 7.4 12.7 16.4 21.8 12.9
Change Period, (Y+R:), s 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 3.1 3.1 3.1 3.1
Queue Clearance Time (gs), s 3.3 57 10.7 9.8 7]
Green Extension Time (ge), s 0.1 2.0 0.8 2.0 0.8
Phase Call Probability 0.48 1.00 0.99 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.00 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 @ 14
Adjusted Flow Rate (v), veh/h 55 177 | 167 | 401 | 446 | 223 236 | 220
Adjusted Saturation Flow Rate (s), veh/h/In 1810 | 1900 | 1725 | 1810 | 1900 | 1610 1810 | 1898
Queue Service Time (gs), s 1.3 3:56 3.7 8.7 7.8 4.1 51 4.5

Cycle Queue Clearance Time (gc), s S R eI 87 | 718 |41 B 4.5
Green Ratio (9/C) 0.06 | 0.18 | 0.18 | 0.98 | 0.40 | 0.40 0.19 | 0.19
Capacity (c), veh/h 103 | 350 | 317 § 492 | 758 | 643 341 | 358
Volume-to-Capacity Ratio (X) 0.536 | 0.507 | 0.527 | 0.815| 0.588 | 0.347 0.691 | 0.614
Available Capacity (cs), veh/h 1287 | 1351 | 1227 § 1287 | 1351 | 1145 1287 | 1350
Back of Queue (Q), veh/In (60th percentile) 0.5 13 1.2 30 | 23 1.0 1.8 1.7
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00
Uniform Delay (d1), s/veh 193 | 155 | 156 | 144 | 100 | 8.8 16.0 | 15.7
Incremental Delay (d2), s/veh 16 | 04 0.5 31 03 0.1 0.9 0.6

Initial Queue Delay (d3), s/veh 00 | 00 | 00 0.0 | 00 | 0.0 0.0 0.0
Control Delay (d), s/veh 210 159 | 161 § 156 | 102 | 9.0 16.9 | 16.3

Level of Service (LOS) C B B B B A B B
Approach Delay, s/veh / LOS 871 B 20 | B 00 | 166 | B
Intersection Delay, s/veh / LOS 14.1 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.9 A 22 B 2.9 C 25 B
Bicycle LOS Score / LOS 0.8 A 23 B 12 A




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date (7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.87

Intersection I-5 SB on-ramp & Lewis Ri' Analysis Year |2024 Analysis Period [1>7:00

File Name Streets1.xus

Project Description Year 2024 w/o Project WA
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 50 231 116 §| 387 | 417 | 245 213 | 198 1
hS__ignal Information ) o s 4 B .$
Cycle, s 453 | Reference Phase | 2 iz B = ‘ d_‘. - . I
. 0 | Reference Point_| End I o056 |57 |84 |86 00 |00

Uncoordinated| Yes | Simult. Gap E/W | On [ Yeliow|4.0 4.0 4.0 4.0 0.0 00 | A

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 1.0 1.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 20 4.0 2.0 3.0 10.0
Phase Duration, s 7.6 134 18.3 24 1 13.6
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 3:1 3.1 3.1 3.1
Queue Clearance Time (gs), s 34 6.2 125 10.9 7.8
Green Extension Time (g;a), s 0.1 2.2 0.8 21 0.8
Phase Call Probability 0.52 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.01 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate (v), veh/h 57 188 | 177 | 445 | 479 | 236 245 | 229
Adjusted Saturation Flow Rate (s), veh/h/In 1810 | 1900 | 1726 | 1810 | 1900 | 1610 1810 | 1898
Queue Service Time (gs), s 14 | 41 42 | 105 8.9 45 5.8 5.0

Cycle Queue Clearance Time (gc), s 14 | 41 42 105 89 | 45 5.8 5.0

Green Ratio (9/C) 0.06 | 019 | 0.19 | 0.96 | 0.42 | 0.42 0.19 | 0.19
Capacity (c), veh/h 104 | 353 | 321 § 532 | 802 | 680 344 | 361
Volume-to-Capacity Ratio (X) 0.555| 0.531 | 0.551 | 0.837 | 0.597 | 0.346 0.712 | 0.634
Available Capacity (ca), veh/h 1195 | 1255 | 1140 | 1195 | 1255 | 1064 1195 | 1254

Back of Queue (Q), veh/In (50th percentile) 0.6 1.5 1.5 36 | 2.7 1.2 2.1 1.9
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00
Uniform Delay (d1), s/veh 208 | 16.7 | 168 | 150 | 10.1 | 8.9 17.2 | 169
Incremental Delay (d2), s/veh : B e 0.6 14 | 03 0.1 1.0 0.7

Initial Queue Delay (d3), s/veh 0.0 | 00 | 00 00 | 00 | 00 0.0 0.0
Control Delay (d), s/veh 226|172 | 173 § 164 | 104 | 9.0 188 1176

Level of Service (LOS) C B B B B A B B
Approach Delay, s/veh / LOS e 1 24 | B 00 | 179 | B
Intersection Delay, s/veh / LOS 14.8 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.9 A 2.2 B 2.9 C 2.5 B
Bicycle LOS Score / LOS 0.8 A 24 B 1.5 A




General Information

HCS 2010 Signalized Intersection Results Summary

Intersection Information

JHEFTENY

Agency Duration, h 0.25 o
Analyst Analysis Date |7/21/2019 Area Type Other 2
Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.87 f:
Intersection I-5 SB on-ramp & Lewis Ri\ Analysis Year 2024 Analysis Period |1>7:00 =
File Name Streets1.xus
Project Description Year 2024 with Project T8 i r i
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 50 232 | 116 § 391 | 421 | 247 214 | 198 1
Signal Information 8]/ &
Cycle, s 45.7 | Reference Phase | 2 =ia B2 =0 /_‘

- N 1 ﬁb 2 3
i 0 |Reference Point | End I5oci156 [59  [85 |87 |00 |00 , f ‘
Uncoordinated| Yes | Simult. Gap E/W | On | Yellow|4.0 40 4.0 4.0 0.0 0.0 |_A
Force Mode Fixed | Simult. Gap N/S On [Red [1.0 1.0 1.0 1.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 2.0 4.0 2.0 3.0 10.0
Phase Duration, s 7.6 13.5 18.5 244 13.7
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 3.1 3.1 3.1 3.1
Queue Clearance Time (gs), s 3.4 6.3 12.6 11.0 7.8
Green Extension Time (ge), s 0.1 2.2 0.8 22 0.8
Phase Call Probability 0.52 1.00 1.00 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.01 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate (v), veh/h 57 188 | 177 | 449 | 484 | 238 246 | 229
Adjusted Saturation Flow Rate (s), veh/h/In 1810 | 1900 | 1727 | 1810 | 1900 | 1610 1810 | 1898
Queue Service Time Jgs), s 14 41 4.3 106 | 9.0 4.6 5.8 51
Cycle Queue Clearance Time (ge), s 14 | 41 43 § 106 | 90 | 46 5.8 5
Green Ratio (g/C) 0.06 019 | 019 | 0.95 | 0.42 | 042 0.19 | 0.19
Capacity (c), vehrh 103 | 353 | 321 § 536 | 807 | 684 344 | 361
Volume-to-Capacity Ratio (X) 0.556 | 0.533 | 0.552 | 0.839 | 0.600 | 0.348 0.714 | 0.633
Available Capacity (ca), veh/h 1186 | 1245 | 1132 | 1186 | 1245 | 1055 1186 | 1244
Back of Queue (Q), veh/In (50th percentile) 0.6 16 15 3.7 2.8 1.2 2.1 1.9
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 ' 0.00 | 0.00 | 0.00 0.00 | 0.00
Uniform Delay (d7), s/veh 210|168 | 169 | 151 | 102 | 89 174 | 171
Incremental Delay (d2), s/veh 1.7 0.5 0.6 14 | 03 0.1 1.0 Q7
Initial Queue Delay (d3), s/veh 00 | 00 | 00 00 | 00 | 0.0 0.0 0.0
Control Delay (d), s/veh 2201 1.3 1 175 § 165 104 | 80 184 | 17.7
Level of Service (LOS) C B B B B A B B
Approach Delay, siveh / LOS w1 B U e s 00 | 181 | B
Intersection Delay, s/veh / LOS 14.9
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.9 A 22 B 29 C 2.5 B
Bicycle LOS Score / LOS 0.8 A 24 B 1.3 A




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.96

Intersection I-5 SB on-ramp & Lewis Ri' Analysis Year 2022 Analysis Period |1> 7:00

File Name Streets1.xus

Project Description Existing nHRESSN
Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 45 375 | 196 § 302 | 387 | 252 263 | 169 0
Signal Information R 85/ .&
L | A r— e

Cycle, s 441 | Reference Phase | 2 . K’__——; {—11_‘; : :
oo 0 |Reference Point | End V'=roon152 |25 [104 |94 00 |00

Uncoordinated| Yes | Simult. Gap E/W | On [ Yellow ! 4.0 40 40 40 0.0 00 _|__A

Force Mode Fixed ' Simult. Gap N/S On 'Red (1.0 1.0 1.0 1.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 2.0 4.0 2.0 3.0 10.0
Phase Duration, s 7.2 15.4 14.7 22.9 14.1
Change Period, (Y+R:), s 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 3.1 3.1 3.1 3.1
Queue Clearance Time (gs), s 31 8.0 9.3 9.1 8.3
Green Extension Time (ge), S 0.1 23 06 2.3 08
Phase Call Probability 0.44 1.00 0.98 1.00 1.00
Max Out Probability 0.00 0.00 0.00 0.01 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement D 2 12 1 6 16 7 4 14
Adjusted Flow Rate (v), veh/h 47 | 282 | 260 | 315 | 403 | 210 274 0
Adjusted Saturation Flow Rate (s), veh/h/In 1810 | 1900 | 1719 § 1810 | 1900 | 1610 1810 | 1898
Queue Service Time (gs), S 1.1 59 6.0 7.3 71 4.0 6.3 0.0

Cycle Queue Clearance Time (ge), s 11 59 | 6.0 e 8 4.0 6.3 0.0

Green Ratio (g/C) 005|024 | 024 F 090 040 | 040 0.21 | 0.19
Capacity (c), veh/h 90 | 448 | 405 | 397 | 770 | 652 372
Volume-to-Capacity Ratio (X) 0.518|0.631 | 0.643 | 0.792 | 0.524 | 0.323 0.736 | 0.000
Available Capacity (ca), veh/h 1227 | 1288 | 1166 | 1227 | 1288 | 1092 1227

Back of Queue (Q), veh/In (50th percentile) 0.5 2.2 2.0 26 | 2.2 1.0 2.3

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00
Uniform Delay (d7), s/veh 205|152 | 1562 f 163 | 99 | 90 16.4

Incremental Delay (d2), s/veh 1.2 |05 106 140 02 101 11 0.0

Initial Queue Delay (d3), s/veh 00 | 00 | 0O 00 | 00 | 0.0 0.0 0.0
Control Delay (d), s/veh 22157 L 159 34771 101 ] 91 17.5

Level of Service (LOS) (& B B B B A B

Approach Delay, siveh / LOS 163 | B 126 | B 00 | e 1 &
Intersection Delay, s/veh / LOS 14.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.9 A 2.2 B 2.9 € 25 B
Bicycle LOS Score / LOS 1.0 A 2.0 B 1.2 A




HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

Agency Duration, h 0.25
Analyst Analysis Date [7/21/2019 Area Type Other
Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.96
Intersection -5 SB on-ramp & Lewis Ri| Analysis Year 2024 Analysis Period |1>7:00
File Name Streets1.xus

Project Description Year 2024 w/o Project

JALFEYEY

EEEE NG

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 47 408 | 204 | 328 | 410 | 262 274 | 176 0
Signal Information sl &) (Ll
Cycle, s 475 | Reference Phase | 2 — KF:; o {—1“; : :
e 0 |Reference Point | End I'=roen124 (37 [116 [99 |00 |00

Uncoordinated| Yes | Simult. GapE/W | On | 'Yellow!4.0 4.0 4.0 4.0 0.0 0.0 |2

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 1.0 1.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 5 2 1 6 4
Case Number 2.0 4.0 2.0 3.0 10.0
Phase Duration, s 7.4 16.6 16.1 25.2 14.9
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 3.1 3.1 3.1 3.1
Queue Clearance Time (gs), S 8 9.0 10.5 9.9 9.1
Green Extension Time (ge), s 0.1 25 0.6 25 0.8
Phase Call Probability 0.48 1.00 0.99 1.00 1.00
Max Out Probability 0.00 0.01 0.00 0.01 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L £ R L T R L. T R
Assigned Movement S 2 12 1 6 16 7 4 14
Adjusted Flow Rate (v), veh/h 49 | 305 | 281 | 342 | 427 | 221 285 0
Adjusted Saturation Flow Rate (s), veh/h/In 1810 | 1900 | 1723 | 1810 | 1900 | 1610 1810 | 1898
Queue Service Time (gs), s 13 | 69 7.0 8.5 79 | 43 71 0.0

Cycle Queue Clearance Time (gc), s 13 69 70 86 (9} 43 i 0.0
Green Ratio (g/C) 005|024 | 024 | 0.86 | 043 | 043 0.21 | 0.19
Capacity (c), veh/h 91 462 | 419 | 422 | 809 | 686 378
Volume-to-Capacity Ratio (X) 0.5350.660 | 0.669 | 0.810 | 0.528 | 0.322 0.755 | 0.000
Available Capacity (ca), veh/h 1139 | 1196 | 1085 | 1139 | 1196 | 1014 1139

Back of Queue (Q), veh/In (50th percentile) 0.5 2.6 2.4 3.1 25 1.2 2.6

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00
Uniform Delay (d7), s/veh 2211163 | 163 | 173 | 10.1 | 91 17.7

Incremental Delay (d2), s/veh 18 | 06 |07 14 | 02 | 01 1:2 0.0

Initial Queue Delay (d3), s/veh 00 | 00 | 00 0.0 | 0.0 | 0.0 0.0 0.0
Control Delay (d), s/veh 2391169 | 170 § 187 | 103 | 9.2 18.9

Level of Service (LOS) C B B B B A B

Approach Delay, siveh / LOS 175 | B 930 I B g0 | 81 | B
Intersection Delay, s/veh / LOS 15.5 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.9 A 22 B 29 C 25 B
Bicycle LOS Score / LOS 1.0 A 2:1 B 13 A




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information JEL SN
Agency Duration, h 0.25

Analyst Analysis Date 17/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.96

Intersection I-5 SB on-ramp & Lewis Ri\ Analysis Year 2024 Analysis Period |1>7:00

File Name Streets1.xus

Project Description | Year 2024 with Project SIS S
Demand Information EB WB NB SB
Approach Movement b T R L T R L T L T R
Demand (v), veh/h 47 411 | 204 § 330 | 412 | 263 276 | 176 0
Signal Information P .y .&
Cycle, s 47.9 | Reference Phase | 2 ¢ k’—_—g :
asin 0 | Reference Point | End I=ocn54 (38 [117_|100 |00 |00

Uncoordinated| Yes | Simult. GapE/W | On |'Yellow ! 4.0 40 40 40 0.0 00 |_A

Force Mode Simult. Gap N/S 1.0 0

Timer Results

Assigned Phase 5 2 1 6 4
Case Number 2.0 4.0 2.0 3.0 10.0
Phase Duration, s 7.4 16.7 16.2 254 15.0
Change Period, (Y+R), s 5.0 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.1 3.1 3.1 3.1 3:1
Queue Clearance Time (gs), s 33 9.1 10.6 10.0 9.2
Green Extension Time (ge), s 0.1 25 0.6 25 0.8
Phase Call Probability 0.48 1.00 0.99 1.00 1.00
Max Out Probability 0.00 0.01 0.00 0.01 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T L T R
Assigned Movement 5 2 12 1 6 16 7 4 14
Adjusted Flow Rate (v), veh/h 49 | 306 | 282 | 344 | 429 | 222 288 0
Adjusted Saturation Flow Rate (s), veh/h/In 1810 | 1900 | 1724 | 1810 | 1900 | 1610 1810 | 1898
Queue Service Time (gs), S 1.3 7.0 71 8.6 8.0 4.4 7.2 0.0

Cycle Queue Clearance Time (gc), s 1.3 7.0 73 8.6 80 | 44 7.2 0.0
Green Ratio (9/C) 0.05| 024 | 024 | 0.86 | 0.43 | 043 0.21 | 0.19
Capacity (c), veh/h 91 463 | 420 | 423 | 812 | 688 380
Volume-to-Capacity Ratio (X) 0.537 | 0.662 | 0.672 | 0.812| 0.529 | 0.323 0.758 | 0.000
Available Capacity (ca), veh/h 1131 | 1188 | 1078 § 1131 | 1188 | 1007 1131

Back of Queue (Q), veh/In (50th percentile) 05 | 26 | 24 32 | 25 1.2 2.7

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 | 0.00 | 0.00 0.00 | 0.00
Uniform Delay (d7), s/veh 222 | 164 | 164 | 174 | 102 | 91 17.8

Incremental Delay (d2), s/veh 18106} 0.7 141 02 |01 12 0.0

Initial Queue Delay (d3), s/veh 00 | 00 | 0.0 00 | 00 | 0.0 0.0 0.0
Control Delay (d), s/veh 2411170 | 171 § 188 | 104 | 9.2 19.0

Level of Service (LOS) C B B B B A B

Approach Delay, siveh / LOS 76 L 8 1301 .8 00 | 92 |- B
Intersection Delay, s/veh / LOS 15.6 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.9 A 2.2 B 29 C 2.5 B
Bicycle LOS Score / LOS 1.0 A 2.1 B 1.3 A




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information e
Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.94

Intersection -5 NB off-ramp & Lewis Ri'| Analysis Year 2022 Analysis Period |1>7:00

File Name Streets1.xus

Project Description Existing N
Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 12021221 599 | 79 2561 30} 227 8 92
Signal Information 547 \ A
“Cycle, s 51.6 | Reference Phase | 2 =g 517 iy

Sfesbs 0 | Reference Point | End f=rorn574 [41 |14 _[0.0__[0.0 00 : s :
Uncoordinated| Yes | Simult. GapE/W | On [Vellow | 4.0 4.0 40 0.0 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On [Red |1.0 1.0 1.0 0.0 0.0 0.0 5 s 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8 4
Case Number 6.0 8.0 11.0 9.0
Phase Duration, s 26.4 26.4 16.1 9.1
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.3 3.3 32 3.3
Queue Clearance Time (gs), s 192 11.2 10.1 51
Green Extension Time (ge), S 52 25 1.0 02
Phase Call Probability 1.00 1.00 1.00 0.78
Max Out Probability 0.11 0.01 0.00 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 6 16 3 8 18 7 14
Adjusted Flow Rate (v), veh/h 128 | 235 355 | 345 304 | 199 9 98
Adjusted Saturation Flow Rate (s), veh/h/In 758 | 1809 1900 | 1840 1819 | 1610 | 1810 161(C
Queue Service Time (gs), s 80 | 21 9.2 7.0 8.1 5.7 0.2 3.1
Cycle Queue Clearance Time (ge), s 72§ 21 92 1-70 8.1 e 0.2 3
Green Ratio (g/C) 0.41 | 0.41 0.41 | 0.41 0.22 | 0.22 | 0.08 0.08
Capacity (c), veh/h 318 | 1498 787 | 762 392 | 347 | 144 129
Volume-to-Capacity Ratio (X) 0.402 | 0.157 0.452 | 0.453 0.777 | 0.574 || 0.059 0.76
Available Capacity (cs), veh/h 445 | 2104 1105 | 1070 1058 | 937 § 1053 937
Back of Queue (Q), veh/In (50th percentile) 1.2 0.7 2.3 2.3 3.1 1.9 0.1 1.2
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00
Uniform Delay (d7), s/veh 182 | 95 109 | 109 19.1 | 181 | 219 23.2
Incremental Delay (d2), s/veh 03 | 00 021 02 13:1. 06 0.1 3.5
Initial Queue Delay (d3), s/veh 0.0 | 00 0.0 | 0.0 00 | 0.0 0.0 0.0
Control Delay (d), s/veh 1851 95 11.0 | 111 203 | 18.7 § 22.0 26.7
Level of Service (LOS) B A B B C B C C
Approach Delay, siveh / LOS 26 | B no -t B 197 1 B ®e I €
Intersection Delay, s/veh / LOS 15.0 B

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.7 A 2.2 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 0.7 A 121 A 13 A =




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information e
Agency Duration, h 0.25
Analyst Analysis Date |7/21/2019 Area Type Other
Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.94
Intersection I-5 NB off-ramp & Lewis Ri| Analysis Year 2024 Analysis Period |1>7:00
File Name Streets1.xus
Project Description Year 2024 w/o Project e 8
Demand Information EB WB
Approach Movement L T R L T R L
Demand (v), veh/h 125 1 233 662 | 82 266 | 31 243 8 96
Signal Information s\ A
"Cycle, s 56.1 | Reference Phase | 2 o 7 . §
n 0 |Reference Point | End f=rorn545 (47 [123 [0.0__[0.0 00 ; z :
Uncoordinated| Yes | Simult. Gap E/W On | VYellow 4.0 40 4.0 0.0 0.0 0.0
Force Mode | Fixed ' Simult. Gap N/S On |Red |1.0 1.0 1.0 0.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8 4
Case Number 6.0 8.0 11.0 9.0
Phase Duration, s 29.2 29.2 17.3 9.7
Change Period, (Y+R0), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 33 3.3 3.2 3.3
Queue Clearance Time (gs), s 221 123 1.2 5.0
Green Extension Time (ge), s 2.1 28 1.0 02
Phase Call Probability 1.00 1.00 1.00 0.82
Max Out Probability 0.30 0.02 0.00 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 6 16 3 8 18 7 14
Adjusted Flow Rate (v), veh/h 133 | 248 391 | 379 316 | 216 9 102
Adjusted Saturation Flow Rate (s), veh/h/In 710 | 1809 1900 | 1842 1819 | 1610 | 1810 161(
Queue Service Time (gs), s 9.8 23 103 | 83 9.2 6.8 0.2 36
Cycle Queue Clearance Time (gc), s 201123 10.3 | 83 92168 0.2 35
Green Ratio (9/C) 0.43 | 0.43 0.43 | 043 0.22 | 0.22 | 0.08 0.08
Capacity (c), veh/h 303 | 1558 818 | 794 397 | 352 § 151 134
Volume-to-Capacity Ratio (X) 0.439| 0.159 0.477 10.478 0.795| 0.614 | 0.056 0.76
Available Capacity (ca), veh/h 377 | 1935 1016 | 985 973 | 861 968 861
Back of Queue (Q), veh/In (50th percentile) 1.4 0.8 29 2.8 3.6 2.3 0.1 1.3
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00
Uniform Delay (d1), s/veh 196 | 9.8 114 | 114 20.7 | 19.8 | 237 25.2
Incremental Delay (d2), s/veh 04 | 00 Q2102 14 | 06 0.1 3.3
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 200 | 98 116 | 116 221 | 204 § 23.7 28.5
Level of Service (LOS) C A B B C C C C
Approach Delay, s/veh / LOS 133} B e -8 314 | C T R
Intersection Delay, s/iveh / LOS 15.9
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 17 A 2.2 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 0.8 A 14 A 1.4 A F




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.94

Intersection I-5 NB off-ramp & Lewis Ri| Analysis Year |2024 Analysis Period 1> 7:00

File Name Streets1.xus

Project Description Year 2024 with Project

Demand Information EB WB NB SB
Approach Movement L T R = T R L T R L T R
Demand (v), veh/h 125 | 235 672 | 83 266 | 31 244 8 96
Signal Information s ) 4 A
—(gcle, s 56.6 | Reference Phase 2 —T =] ﬁl r _4

—— 0 |Reference Point | End V' oorn1o46 [47 [124 |00 |00 |00 1 : 3
Uncoordinated| Yes | Simult. Gap E/W On  Yellow | 4.0 40 4.0 0.0 0.0 0.0

Force Mode Fixed ' Simult. Gap N/S On |Red [1.0 1.0 1.0 0.0 0.0 0.0 5 s 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8 4
Case Number 6.0 8.0 11.0 9.0
Phase Duration, s 29.6 29.6 17.4 9.7
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.3 3.3 3.2 3.3
Queue Clearance Time (gs), s 225 12.5 153 515
Green Extension Time (ge), s 2.1 2.8 1.0 02
Phase Call Probability 1.00 1.00 1.00 0.82
Max Out Probability 0.34 0.02 0.00 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L o R L T R L T R
Assigned Movement 5 2 6 16 3 8 18 7 14
Adjusted Flow Rate (v), veh/h 133 | 250 397 | 385 316 | 217 9 102
Adjusted Saturation Flow Rate (s), veh/h/In 702 | 1809 1900 | 1842 1819 | 1610 | 1810 161(
Queue Service Time (gs), S 100 | 24 105 | 85 93 | 69 0.2 35
Cycle Queue Clearance Time (go), s 205 24 1051-85 9.3 6.9 0.2 3.5
Green Ratio (9/C) 0.43 | 043 0.43 | 043 0.22 | 0.22 | 0.08 0.08
Capacity (c), veh/h 300 | 1568 824 | 799 397 1351 151 134
Volume-to-Capacity Ratio (X) 0.443|0.159 0.482 | 0.482 0.796 | 0.618 | 0.056 0.76
Available Capacity (ca), veh/h 368 | 1917 1007 | 976 964 | 853 | 959 853
Back of Queue (Q), veh/In (50th percentile) 1.5 0.8 29 29 8.7 2.4 0.1 14
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00
Uniform Delay (d1), s/veh 198 | 9.8 115 | 115 20.9 | 20.0 | 239 254
Incremental Delay (d2), s/veh 0.4 0.0 0.2 0.2 14 0.7 0.1 3:3
Initial Queue Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 202 | 98 116 | 117 223 | 20.7 § 24.0 28.7
Level of Service (LOS) C A B B C C C C
Approach Delay, s/veh / LOS 94 | B fi5 | B o 84 1 C
Intersection Delay, s/veh / LOS 16.0 B

Muitimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.7 A 2.2 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 0.8 A 41 A 14 A E




HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

P W R N

Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.93

Intersection I-5 NB off-ramp & Lewis Ri'| Analysis Year 12022 Analysis Period |1> 7:00

File Name Streets1.xus

Project Description Existing 0 2
Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 230 | 441 421 | 107 | 298

Signal Information RAJY A
Cycle, s 75.5 | Reference Phase | 2 T 517 ity :
Sfset s 0 | Reference Point | End I7or 1300 [67 [23.8 |00 |00 |00 : , :
Uncoordinated| Yes | Simult. Gap E/W On | VYellow! 40 4.0 4.0 00 0.0 0.0 3
Force Mode Fixed | Simult. Gap N/S On 'Red [1.0 1.0 1.0 0.0 0.0 0.0 5 s 7 IT
Timer Results EBE EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8 4
Case Number 6.0 8.0 11.0 9.0
Phase Duration, s 35.0 35.0 28.8 1.7
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.4 3.4 3.3 3.3
Queue Clearance Time (gs), s 311 10.0 22.4 6.7
Green Extension Time (g;s), s 0.0 3.3 1.4 0.3
Phase Call Probability 1.00 1.00 1.00 0.95
Max Out Probability 1.00 0.02 0.20 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L. T R
Assigned Movement 5 2 6 16 3 8 18 7k 14
Adjusted Flow Rate (v), veh/h 247 | 474 280 | 266 376 | 456 44 103
Adjusted Saturation Flow Rate (s), veh/h/In 874 | 1809 1900 | 1787 1822 | 1610 | 1810 161(
Queue Service Time (gs), S 211 | 69 6.9 8.0 134 | 204 1.7 4.7
Cycle Queue Clearance Time (gc), s 291 | 69 6.9 8.0 134 | 204 17 4.7
Green Ratio (9/C) 0.40 | 0.40 0.40 | 0.40 0.32 | 0.32 | 0.09 0.08
Capacity (c), veh/h 351 | 1438 755 | 710 575 | 508 § 160 142
Volume-to-Capacity Ratio (X) 0.705| 0.330 0.37110.375 0.655| 0.898 | 0.276 0.72¢
Available Capacity (ca), veh/h 351 | 1438 755 | 710 725 | 640 § 719 640
Back of Queue (Q), veh/In (50th percentile) 4.6 2.6 3.1 3.0 5.4 8.8 0.7 1.9
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00
Uniform Delay (d1), s/veh 264 | 15.8 16.1 | 16.1 223 | 247 | 321 33.5
Incremental Delay (d2), s/veh 54 | 00 0.1 0.1 Q7 | R 03 2.6
Initial Queue Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 318 | 15.8 1621 162 230 | 364 | 325 36.1
Level of Service (LOS) C B B B C D C D
Approach Delay, s/veh / LOS e %2 | B 33 ] € B0 | D
Intersection Delay, s/iveh / LOS 24.3 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.7 A 2.3 B 28 C 29 C
Bicycle LOS Score / LOS 1.0 A 0.9 A 19 A F




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information e A
Agency Duration, h 0.25 o

Analyst Analysis Date |7/21/2019 Area Type Other B

Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.93 .

Intersection I-5 NB off-ramp & Lewis Ri| Analysis Year 2024 Analysis Period |1>7:00 =

File Name Streets1.xus

Project Description Year 2024 w/o Project T 0 R
Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 229 | 477 460 | 111 § 310 | 54 | 513 43 100
Signal Information s ) A
Cycle, s 79.3 | Reference Phase 2 4 o RII (. —4

e 0 | Reference Point | End I oonf300 [72 2714|0000 |00 : : :
Uncoordinated| Yes | Simult. Gap E/W On | VYellow 4.0 4.0 4.0 0.0 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 1.0 0.0 0.0 0.0 5 s 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8 4
Case Number 6.0 8.0 11.0 9.0
Phase Duration, s 35.0 35.0 321 12.2
Change Period, (Y+R), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.4 3.4 3.3 3.3
Queue Clearance Time (gs), s 32.0 115 26.1 2
Green Extension Time (ge), s 0.0 36 1.0 03
Phase Call Probability 1.00 1.00 1.00 0.97
Max Out Probability 1.00 0.04 0.80 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 6 16 3 8 18 7 14
Adjusted Flow Rate (v), veh/h 246 | 513 304 | 289 391 | 509 46 108
Adjusted Saturation Flow Rate (s), veh/h/In 838 | 1809 1900 | 1791 1822 | 1610 | 1810 161(C
Queue Service Time (gs), s 205 | 8.1 7.6 9.5 14.3 | 241 1.9 5.2
Cycle Queue Clearance Time (gc), s 300 | 8.1 76195 14.3 | 241 1.9 5.2
Green Ratio (9/C) 0.38 | 0.38 0.38 | 0.38 0.34 | 0.34 | 0.09 0.08
Capacity (c), veh/h 307 | 1368 719 | 67¢ 623 | 551 164 146
Volume-to-Capacity Ratio (X) 0.8010.375 0.423 | 0.426 0.628 | 0.924 | 0.282 0.73¢
Available Capacity (ca), veh/h 307 | 1368 719 | 677 689 | 609 | 684 609
Back of Queue (Q), veh/In (50th percentile) 5.7 3.2 3.9 3.7 58 | 11.2 0.8 2.1
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 § 0.00 0.00
Uniform Delay (d7), s/veh 306 | 17.9 18.2 | 18.3 219 ]| 251 | 336 35.1
Incremental Delay (d2), s/veh 1311 0 0.1 0.2 1.0 | 18.1 0.3 27
Initial Queue Delay (d3), s/veh 0.0 | 00 0.0 | 0.0 0.0 | 0.0 0.0 0.0
Control Delay (d), s/veh 43.7 | 17.9 184 | 184 229 | 432 | 340 37.8
Level of Service (LOS) D B B B C D C D
Approach Delay, s/veh / LOS e 1841 B M3 € g8z I D
Intersection Delay, s/iveh / LOS 28.0 Cc

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 1.7 A 2.3 B 2.8 C 2.9 C
Bicycle LOS Score / LOS 14 A 1.0 A 2.0 A E




HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.93

Intersection I-5 NB off-ramp & Lewis Ri| Analysis Year 2024 Analysis Period |1>7:00

File Name Streets1.xus ¢ 0
Project Description Year 2024 with Project T 1 O 0
Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 229 | 482 465 | 112 | 310

Signal Information o R

Cycle, s 79.6 | Reference Phase | 2 i N7

i e Y Greon [300 |72 274 |00__lo0 |00

Uncoordinated| Yes | Simult. Gap E/W | On [VYeliow |40 |40 |40 0.0 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On [Red |1.0 1.0 1.0 0.0 0.0 0.0 5 s 7

Timer Results EBL EBT WBL WBT NBL NBT SBL SBT

Assigned Phase 2 6 8 4
Case Number 6.0 8.0 11.0 9.0
Phase Duration, s 35.0 35.0 324 12.2
Change Period, (Y+Rc), s 5.0 5.0 5.0 5.0
Max Allow Headway (MAH), s 3.4 3.4 3.3 3.3
Queue Clearance Time (gs), s 32.0 417 26.4 2
Green Extension Time (ge), s 0.0 36 1.0 03
Phase Call Probability 1.00 1.00 1.00 0.97
Max Out Probability 1.00 0.04 0.89 0.00
Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 5 2 6 16 3 8 18 7 14
Adjusted Flow Rate (v), veh/h 246 | 518 307 | 292 391 | 513 47 108
Adjusted Saturation Flow Rate (s), veh/h/In 833 | 1809 1900 | 1791 1822 | 1610 | 1810 161(
Queue Service Time (gs), s 203 | 83 7.7 9.7 143 | 244 1.9 5.2
Cycle Queue Clearance Time (gc), s 300} 83 Ty B 143 | 244 | 19 b2
Green Ratio (9/C) 0.38 | 0.38 0.38 | 0.38 0.34 | 0.34 | 0.09 0.08
Capacity (c), veh/h 303 | 1363 716 1 675 627 | 554 | 164 146
Volume-to-Capacity Ratio (X) 0.8120.380 0.429 | 0.432 0.624 | 0.926 | 0.288 0.73¢
Available Capacity (ca), veh/h 303 | 1363 716 | 675 687 | 607 | 682 607
Back of Queue (Q), veh/In (50th percentile) 5.9 3.2 3.9 3.8 59 | 115 0.8 21
Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 0.00 | 0.00 0.00 | 0.00 | 0.00 0.00
Uniform Delay (d1), s/veh 31.0 | 18.0 184 | 185 218 | 251 | 33.8 35.3
Incremental Delay (d2), s/veh 144 | 01 02 ] 02 10 | 187 § 04 2.7
Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Control Delay (d), s/veh 454 | 181 186 | 18.6 228 | 43.8 | 341 38.0
Level of Service (LOS) b B B B C D C D
Approach Delay, siveh / LOS 269 1 ¢ 86 | B e o 38 | D
Intersection Delay, s/veh / LOS 28.4 C

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 17 A 2.3 B 2.8 C 29 C
Bicycle LOS Score / LOS 1:1 A 1.0 A 2.0 A F




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information UL
Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.85

Intersection E CC St. & Lewis River Rd| Analysis Year 2022 Analysis Period |1>7:00

File Name Streets1.xus

Project Description Existing

Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 242 | 123 33 260 263
Ei_gnal Information )

Cycle, s 25.2 | Reference Ph'ase 2 =3 & ﬁ (, : 1; : s|
e 0 |Reference Point | End I o0n193 [50  [00 |00 0.0 |00

Uncoordinated| Yes | Simult. Gap E/W | On  |'Veliow | 4.0 40 0.0 0.0 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On 'Red [1.0 1.0 0.0 0.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8

Case Number 8.0 6.0 9.0

Phase Duration, s 14.3 14.3 10.9

Change Period, (Y+Rc), s 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.1 3.1 31

Queue Clearance Time (gs), S 6.9 7.9 6.0

Green Extension Time (é;), s 1.6 1.6 0.6

Phase Call Probability 1.00 1.00 0.89

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 3 18

Adjusted Flow Rate (v), veh/h 207 | 193 39 306 309 9

Adjusted Saturation Flow Rate (s), veh/h/In 1900 | 1716 | 1000 | 1809 1810 1610

Queue Service Time (gs), s 49 | 20 0.8 15 40 0.1

Cycle Queue Clearance Time (ge), s 49 | 2.0 8.7 1.5 4.0 0.1

Green Ratio (g/C) 0.37 | 0.37 | 0.37 | 0.37 0.23 0.23

Capacity (c), veh/h 704 | 636 | 462 | 1340 420 374
Volume-to-Capacity Ratio (X) 0.294 1 0.304 | 0.084 | 0.228 0.736 0.025

Available Capacity (ca), veh/h 2264 | 2045 @ 1283 | 4311 2156 1919

Back of Queue (Q), veh/In (50th percentile) 0.3 0.3 0.1 0.2 1.0 0.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00

Uniform Delay (d1), s/veh 56 | 5.6 89 | 54 8.9 7.5

Incremental Delay (d2), s/veh 0.1 0.1 0.0 | 00 1.0 0.0

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh bl ) 5 891 55 99 75

Level of Service (LOS) A A A A A A

Approach Delay, s/veh / LOS 57 | A 59 I A ag -t A 00 |
Intersection Delay, s/veh / LOS 7.0 A

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 0.7 A 29 C 2.7 B
Bicycle LOS Score / LOS 0.8 A 0.8 A F




HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

Agency Duration, h 0.25
Analyst Analysis Date {7/21/2019 Area Type Other
Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.85
Intersection E CC St. & Lewis River Rd| Analysis Year |2024 Analysis Period |1> 7:00
File Name Streets1.xus

Project Description Year 2024 w/o Project

J 4l b

EEEE T

Demand Information EB WB NB SB
Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 263 | 128 36 | 309 274 50

Signal Information .

Cycle, s 265 | Reference Phase | 2 = € N7 . | :
o 0 |Reference Point | End I&ocnT104 [64 |00 |00 0.0 |00

Uncoordinated| Yes | Simult. Gap E/W | On 'Yellow | 4.0 40 0.0 0.0 0.0 0.0

Force Mode Fixed ' Simult. Gap N/S On |Red [1.0 1.0 0.0 0.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8

Case Number 8.0 6.0 9.0

Phase Duration, s 15.1 151 1.4

Change Period, (Y+Rc), s 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.1 3.1 31

Queue Clearance Time (gs), s 1S 8.3 6.4

Green Extension Time (gg s 1.8 1.8 0.6

Phase Call Probability 1.00 1.00 0.91

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 3 18

Adjusted Flow Rate (v), veh/h 223 | 208 42 | 364 322 12

Adjusted Saturation Flow Rate (s), veh/h/In 1900 | 1719 | 973 | 1809 1810 1610

Queue Service Time (gs), s 5.3 2.2 1.0 1.8 4.4 0.1

Cycle Queue Clearance Time (gc), s 53 | 22 6.3 1.8 4.4 0.1

Green Ratio (g/C) 0.38 | 0.38 | 0.38 | 0.38 0.24 0.24

Capacity (c), veh/h 726 | 657 | 448 | 1383 435 387
Volume-to-Capacity Ratio (X) 0.307 1 0.316 | 0.095 | 0.263 0.741 0.030

Available Capacity (ca), veh/h 2151 | 1947 | 1177 | 4096 2049 1823

Back of Queue (Q), veh/In (50th percentile) 0.4 0.4 0.1 0.3 1.1 0.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00

Uniform Delay (d7), s/veh 57 | 57 93 | 56 9.3 7.7

Incremental Delay (d2), s/veh 0.1 0.1 0:0: |60 0.9 0.0

Initial Queue Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 58 | 5.9 93 1 57 10.2 (i

Level of Service (LOS) A A A A B A

Approach Delay, s/veh / LOS 858 F A 80 | & 102 | B 00 |
Intersection Delay, s/veh / LOS 71

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 0.7 A 29 C 2.7 B
Bicycle LOS Score / LOS 0.8 A 0.8 A E




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information

Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |AM Peak Hour PHF 0.85

Intersection E CC St. & Lewis River Rd| Analysis Year |2024 Analysis Period |1> 7:00

File Name Streets1.xus

Project Description Year 2024 with Project

Demand Information EB WB

Approach Movement L T R L T R L T R L T R
Demand (v), veh/h 263 | 131 36 | 309 285 51
Signal Information o l |
e s [ |10 = ZE

: Green |10.2 |6.7 0.0 0.0 0.0 0.0

Uncoordinated| Yes | Simult. Gap E/W | On | VYeliow 4.0 40 00 00 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 0.0 0.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8

Case Number 8.0 6.0 9.0

Phase Duration, s 15.2 15.2 1.7

Change Period, (Y+Rc), s 5.0 50 5.0

Max Allow Headway (MAH), s 3.1 3.1 3.1

Queue Clearance Time (gs), s 73 8.4 6.6

Green Extension Time (ge), s 1.8 18 0.7

Phase Call Probability 1.00 1.00 0.93

Max Out Probability 0.00 0.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R b T R
Assigned Movement 2 12 1 6 3 18

Adjusted Flow Rate (v), veh/h 225 | 209 42 | 364 335 13

Adjusted Saturation Flow Rate (s), veh/h/In 1900 | 1716 | 969 | 1809 1810 1610

Queue Service Time (gs), S 53 | 23 1.0 1.9 4.6 0.2

Cycle Queue Clearance Time (gc), S 53 1 23 6.4 1.9 4.6 0.2

Green Ratio (g/C) 0.38 | 0.38 | 0.38 | 0.38 0.25 0.25

Capacity (c), veh/h 721 | 651 | 442 | 1373 450 400
Volume-to-Capacity Ratio (X) 0.312]0.321 | 0.096 | 0.265 0.745 0.032

Available Capacity (ca), veh/h 2119 | 1914 | 1155 | 4034 2018 1796

Back of Queue (Q), veh/In (50th percentile) 0.4 0.4 0.1 0.3 1.2 0.0

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00

Uniform Delay (d7), s/veh 5.9 5.9 9.5 5.8 9.3 7.7

Incremental Delay (d2), s/veh 0.1 0.1 0.0 | 0.0 0.9 0.0

Initial Queue Delay (ds), s/veh 00 | 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 6.0 | 6.0 95 ] 58 10.3 7

Level of Service (LOS) A A A A B A

Approach Delay, s/veh / LOS 60 1 A 82 | A B2 18 g0}
Intersection Delay, s/veh / LOS 7.3

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 0.7 A 2.9 (65 2.7 B
Bicycle LOS Score / LOS 0.8 A 0.8 A E




HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

Agency Duration, h 0.25
Analyst Analysis Date |7/21/2019 Area Type Other
Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.98
Intersection E CC St. & Lewis River Rd| Analysis Year [2022 Analysis Period |1>7:00
File Name Streets1.xus

Project Description Existing

JA4hbhl kL

ST

Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h il | -327 86 365 195
ﬂnal Information .

Cycle, s 43.2 | Reference Ph?se 2 =3 e N ), 5
Ghehs 0 |Reference Point | Bnd I7oon565 (67 [00_ |00 0.0 |00

Uncoordinated| Yes | Simult. Gap E/W | On | 'Yellow | 4.0 40 0.0 00 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 0.0 0.0 0.0 0.0 ] s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8

Case Number 8.0 6.0 9.0

Phase Duration, s 31.5 31.5 11.7

Change Period, (Y+Rc), s 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.3 3.3 3.2

Queue Clearance Time (gs), s 17.9 241 6.5

Green Extension Time (ge), s 35 2.4 0.5

Phase Call Probability 1.00 1.00 0.96

Max Out Probability 0.19 0.62 0.00

Movement Group Results EB WB NB SB
Approach Movement L i R L T R L T R L T R
Assigned Movement 2 12 1 6 3 18

Adjusted Flow Rate (v), veh/h 548 | 502 88 | 372 199 62

Adjusted Saturation Flow Rate (s), veh/h/In 1900 | 1740 | 546 | 1809 1810 1610

Queue Service Time (gs), s 159 | 6.8 6.2 1.9 45 1.5

Cycle Queue Clearance Time (go). s 159 | 68 § 221 | 1.9 45 15

Green Ratio (9/C) 0.61 | 061 | 0.61  0.61 0.15 0.15

Capacity (c), veh/h 1166 | 1068 | 301 | 2220 280 249
Volume-to-Capacity Ratio (X) 0.470/0.470 0.292 | 0.168 0.711 0.250

Available Capacity (ca), veh/h 1320 | 1208 | 345 | 2512 1257 1118

Back of Queue (Q), veh/In (50th percentile) 1.2 1.1 0.6 0.3 1.7 0.5

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 | 0.00 | 0.00 0.00 0.00

Uniform Delay (d1), s/veh 45 | 45 | 146 | 36 17.3 16.1

Incremental Delay (d2), s/veh 0.1 0.1 0.2 0.0 13 0.2

Initial Queue Delay (d3), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 46 | 46 | 148 | 36 18.6 16.2

Level of Service (LOS) A A B A B B

Approach Delay, s/veh / LOS 46 1 R 8 L R 180 | B 00 |
Intersection Delay, s/veh / LOS 6.9 A
Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 0.6 A 29 & 2.8 C
Bicycle LOS Score / LOS 1.4 A 0.9 A F




HCS 2010 Signalized Intersection Results Summary

General Information

Intersection Information

Agency Duration, h 0.25
Analyst Analysis Date |7/21/2019 Area Type Other
Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.98
Intersection E CC St. & Lewis River Rd| Analysis Year |2024 Analysis Period |1>7:00
File Name Streets1.xus

Project Description Year 2024 w/o Project

R

Demand Information EB WB

Approach Movement L T R L T R L

Demand (v), veh/h 856 | 340 89 | 402 203 105
_Sf_g_;nal Information -

- @ o
e e R s B
: Green (290 |7.3 0.0 0.0 0.0 0.0

Uncoordinated| Yes | Simult. Gap E/W | On | 'Veliow | 4.0 40 0.0 0.0 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 0.0 0.0 0.0 0.0 5 6 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8

Case Number 8.0 6.0 9.0

Phase Duration, s 34.0 34.0 12.3

Change Period, (Y+Rc), s 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.3 3.3 3.2

Queue Clearance Time (gs), s 19.9 27.8 7.0

Green Extension Time @e), S 3.6 1.2 0.5

Phase Call Probability 1.00 1.00 0.97

Max Out Probability 0.33 1.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 3 18

Adjusted Flow Rate (v), veh/h 596 | 548 91 410 207 66

Adjusted Saturation Flow Rate (s), veh/h/In 1900 | 1745 | 499 | 1809 1810 1610

Queue Service Time (gs), s 179 | 7.9 7.8 2.2 5.0 1.7

Cycle Queue Clearance Time (gc), s 179 | 79 | 258 | 22 5.0 1.7

Green Ratio (g/C) 063 | 063 | 0.63 | 0.63 0.16 0.16

Capacity (c), veh/h 1190 | 1093 | 275 | 2265 286 254
Volume-to-Capacity Ratio (X) 0.501 |0.502 1 0.330| 0.181 0.724 0.261

Available Capacity (ca), veh/h 1231 | 1130 | 286 | 2343 1172 1043

Back of Queue (Q), veh/In (50th percentile) 1.5 1.4 0.8 0.4 1.9 0.5

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 : 0.00 | 0.00 0.00 0.00

Uniform Delay (d7), s/veh 47 | 47 | 164 | 37 18.5 17.1

Incremental Delay (d2), s/veh 0.1 0.1 03 | 00 13 0:2

Initial Queue Delay (ds), s/veh 0.0 0.0 0.0 0.0 0.0 0.0

Control Delay (d), s/veh 48 | 49 | 166 | 3.7 19.9 178

Level of Service (LOS) A A B A B B

Approach Delay, s/veh / LOS 48 "1 A 80 |- A iz | B 00 |
Intersection Delay, s/veh / LOS 7.2

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 0.6 A 2.9 c 2.8 C
Bicycle LOS Score / LOS 1.4 A 0.9 A F




HCS 2010 Signalized Intersection Results Summary

General Information Intersection Information IEREREE
Agency Duration, h 0.25

Analyst Analysis Date |7/21/2019 Area Type Other

Jurisdiction City of Woodland Time Period |PM Peak Hour PHF 0.98

Intersection E CC St. & Lewis River Rd| Analysis Year 2024 Analysis Period 1> 7:00

File Name Streets1.xus

Project Description Year 2024 with Project T e R
Demand Information EB WB

Approach Movement L T R L; T R L

Demand (v), veh/h 856 | 350 90 | 402 209

Signal Information .

Cycle, s 46.9 | Reference Phase 2 = e ﬁ (.

St D o B Y Green (293 |76 00 |00 _Joo |00

Uncoordinated| Yes | Simult. Gap E/W | On | 'Yeliow | 4.0 4.0 0.0 0.0 0.0 0.0

Force Mode Fixed | Simult. Gap N/S On |Red [1.0 1.0 0.0 0.0 0.0 0.0 5 s 7
Timer Results EBL EBT WBL WBT NBL NBT SBL SBT
Assigned Phase 2 6 8

Case Number 8.0 6.0 9.0

Phase Duration, s 343 34.3 12.6

Change Period, (Y+Rc), s 5.0 5.0 5.0

Max Allow Headway (MAH), s 3.3 3.3 3.2

Queue Clearance Time (gs), s 20.2 28.3 12

Green Extension Time (g-e), S 3.6 1.0 0.5

Phase Call Probability 1.00 1.00 0.97

Max Out Probability 0.35 1.00 0.00

Movement Group Results EB WB NB SB
Approach Movement L T R L T R L T R L T R
Assigned Movement 2 12 1 6 3 18

Adjusted Flow Rate (v), veh/h 601 | 553 92 | 410 213 67

Adjusted Saturation Flow Rate (s), veh/h/In 1900 | 1741 | 495 | 1809 1810 1610

Queue Service Time (gs), s 18.2 | 8.2 8.1 2.2 5.2 1.7

Cycle Queue Clearance Time (ge), s 182 1°82 § 2631 22 b2 17

Green Ratio (9/C) 0.63 | 063 | 0.63 | 0.63 0.16 0.16

Capacity (c), veh/h 1188 | 1088 | 271 | 2261 292 260
Volume-to-Capacity Ratio (X) 0.506 | 0.508 | 0.339 | 0.181 0.730 0.259

Available Capacity (ca), veh/h 1217 | 1116 § 279 | 2316 1159 1031

Back of Queue (Q), veh/In (50th percentile) 16 1.5 0.8 0.4 2.0 0.6

Queue Storage Ratio (RQ) (50th percentile) 0.00 | 0.00 § 0.00 | 0.00 0.00 0.00

Uniform Delay (d7), s/veh 48 | 48 | 16.7 | 3.7 18.7 17.2

Incremental Delay (d2), s/veh 0.1 0.1 03 | 0.0 1 0.2

Initial Queue Delay (ds), s/veh 0.0 | 00 0.0 | 0.0 0.0 0.0

Control Delay (d), s/veh 49 50 8970137 20.0 17.4

Level of Service (LOS) A A B A B B

Approach Delay, s/veh / LOS &0 F A B2 1R 194 | B 00 |
Intersection Delay, s/veh / LOS 7.4

Multimodal Results EB WB NB SB
Pedestrian LOS Score / LOS 2.3 B 0.6 A 2.9 C 2.8 C
Bicycle LOS Score / LOS 14 A 0.9 A E
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TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Analyst DSK Intersection E CC St. & Sandalwood
Agency/Co. Kelly Engineering Jurisdiction City of Woodland
Date Performed 10/31/2022 Analysis Year 2022
Analysis Time Period AM Peak Hour
Project Description  Existing
East/West Street: E CC St. North/South Street: Sandalwood
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L T R L T R
VVolume (veh/h) 0 139 1 0 296 13
Peak-Hour Factor, PHF 0.83 0.83 .83 0.83 0.83 0.83
Hourly Flow Rate, HFR
(veh/h) 0 167 1 0 356 15
Percent Heavy Vehicles 0 - - 0 - -
Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal 0 0
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 0 0 0 9 0 12
Peak-Hour Factor, PHF 0.83 0.83 .83 0.83 0.83 0.83
Hourly Flow Rate, HFR
(veh/h) 0 0 0 10 0 14
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR
v (veh/h) 0 0 0 24
C (m) (veh/h) 1199 1422 570
vi/c 0.00 0.00 0.04
95% queue length 0.00 0.00 0.13
Control Delay (s/veh) 8.0 7.5 11.6
LOS A A B
Approach Delay (s/veh) -- - 11.6
Approach LOS - - B

Copyright © 2010 University of Florida, All Rights Reserved HCS+™ Version 5.6 Generated: 10/31/2022 6:17 AM

10/31/2022



Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst DSK Intersection E CC St. & Sandalwood
Agency/Co. Kelly Engineering Jurisdiction City of Woodland
Date Performed 10/31/2022 Analysis Year 2024
Analysis Time Period AM Peak Hour
Project Description  Year 2024 w/o Project
East/West Street: E CC St. North/South Street: Sandalwood
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 4 5 6
L. T R L T R
\olume (veh/h) 0 146 1 0 308 14
Peak-Hour Factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83
Hourly Flow Rate, HFR
(veh/h) 0 175 1 0 371 16
Percent Heavy Vehicles 0 - - 0 - -
Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal 0 0
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
Volume (veh/h) 0 0 0 9 0 12
Peak-Hour Factor, PHF 0.83 0.83 0.83 0.83 0.83 0.83
Hourly Flow Rate, HFR
(veh/h) 0 0 0 10 0 14
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
Movement 1 4 7 8 9 10 11 12
Lane Configuration LTR LTR LTR LTR
v (veh/h) 0 0 0 24
C (m) (veh/h) 1183 1412 554
v/c 0.00 0.00 0.04
95% queue length 0.00 0.00 0.14
Control Delay (s/veh) 8.0 75 11.8
LOS A A B
Approach Delay (s/veh) -- - 11.8
Approach LOS -~ - B
Copyright © 2010 University of Florida, All Rights Reserved HCS+™ Version 5.6 Generated: 10/31/2022 6:19 AM
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst DSK Intersection E CC St. & Sandalwood
Agency/Co. Kelly Engineering Jurisdiction City of Woodland

Date Performed 10/31/2022 Analysis Year 2024

Analysis Time Period AM Peak Hour

Project Description  Year 2024 with Project

East/West Street: E CC St. North/South Street: Sandalwood

Intersection Orientation: East-West Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

Movement

2

3 4 5 6

Y

T

R L T R

\Volume (veh/h)

150

320 14

Peak-Hour Factor, PHF

0.83

0.83 0.83 0.83 0.83

Hourly Flow Rate, HFR
(veh/h)

180

0 0 385 16

Percent Heavy Vehicles

ol © |m|o

Median Type

Undivided

RT Channelized

Lanes

Configuration

LT

Upstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

9 10 11 12

R L T R

Volume (veh/h)

Peak-Hour Factor, PHF

0.83 0.83 0.83 0.83

Hourly Flow Rate, HFR
(veh/h)

0 10 14

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

QI2|0|0| © |m

RT Channelized

Lanes

(&)

Configuration

Delay, Queue Length, and Level of Service

Approach

Eastbound

Westbound

Northbound Southbound

Movement

1

4

Z 8 9 10 11 12

Lane Configuration

LT

LR

v (veh/h)

0

24

C (m) (veh/h)

1169

573

v/c

0.00

0.04

95% queue length

0.00

0.13

Control Delay (s/veh)

11.6

LOS

B

Approach Delay (s/veh)

11.6

Approach LOS

B

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6
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Page 1 of 1

TWO-WAY STOP CONTROL SUMMARY
General Information Site Information
Analyst DSK Intersection E CC St. & Sandalwood
Agency/Co. Kelly Engineering Jurisdiction City of Woodland
Date Performed 10/31/2022 Analysis Year 2022
Analysis Time Period PM Peak Hour
Project Description  Existing
East/West Street: E CC St. North/South Street: Sandalwood
Intersection Orientation: East-West Study Period (hrs): 0.25
Vehicle Volumes and Adjustments
Major Street Eastbound Westbound
Movement 1 2 3 - 5 6
L T R L T R
\olume (veh/h) V4 413 7 0 285 9
Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Hourly Flow Rate, HFR
(veh/h) 7 430 7 0 296 9
Percent Heavy Vehicles 0 - - 0 - -
Median Type Undivided
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Upstream Signal 0 0
Minor Street Northbound Southbound
Movement 7 8 9 10 11 12
L T R L T R
\Volume (veh/h) 1 0 3 19 0 21
Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96
Hourly Flow Rate, HFR
(veh/h) 1 0 3 19 0 21
Percent Heavy Vehicles 0 0 0 0 0 0
Percent Grade (%) 0 0
Flared Approach N N
Storage 0 0
RT Channelized 0 0
Lanes 0 1 0 0 1 0
Configuration LTR LTR
Delay, Queue Length, and Level of Service
Approach Eastbound Westbound Northbound Southbound
|Movement 1 4 7 8 10 11 12
Lane Configuration LTR LTR LTR LTR
v (veh/h) 7 0 s 40
C (m) (veh/h) 1267 1134 502 464
v/c 0.01 0.00 0.01 0.09
95% queue length 0.02 0.00 0.02 0.28
Control Delay (s/veh) 7.9 82 12.2 13.5
LOS A A B B
Approach Delay (s/veh) -- - 12.2 13.5
Approach LOS - - B B

Copyright © 2010 University of Florida, All Rights Reserved

HCS+™ Version 5.6

Generated: 10/31/2022 6:25 AM
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

DSK

Kelly Engineering

10/31/2022

PM Peak Hour

Intersection
Jurisdiction
Analysis Year

E CC St. & Sandalwood
City of Woodland
2024

Project Description

Year 2024 w/o Project

East/West Street. E CC St.

North/South Street: Sandalwood

Intersection Orientation:

East-West

Study Period (hrs):  0.25

Vehicle Volumes and Adjustments

Major Street Eastbound Westbound

Movement 1 2 3 4 5 6
L T R L T R

VVolume (veh/h) 7 430 7 0 296 9

Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

R%%;%FIOW Rate, HFR 7 447 7 0 308 9

Percent Heavy Vehicles 0 - - 0 - -

Median Type Undivided

RT Channelized 0 0

Lanes 0 1 0 0 1 0

Configuration LTR LTR

Upstream Signal 0 0

Minor Street Northbound Southbound

Movement 7 8 9 10 11 12
L T R L T R

Volume (veh/h) 1 0 3 20 0 22

Peak-Hour Factor, PHF 0.96 0.96 0.96 0.96 0.96 0.96

RZ%;P‘()FIOW Rate, HFR 1 0 3 20 0 22

Percent Heavy Vehicles 0 0 0 0 0 0

Percent Grade (%) 0 0

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 1 0 0 1 0

Configuration LTR LTR

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound

|Movement 1 4 7 8 10 11 12

Lane Configuration LTR LTR LTR LTR

v (veh/h) 7 0 4 42

C (m) (veh/h) 1255 1117 486 447

v/c 0.01 0.00 0.01 0.09

95% queue length 0.02 0.00 0.02 0.31

Control Delay (s/veh) 7.9 82 125 13.9

LOS A A B B

Approach Delay (s/veh) - - 12.5 13.9

Approach LOS - - B B

Copyright © 2010 University of Florida, All Rights Reserved
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

DSK

Kelly Engineering

10/31/2022

PM Peak Hour

Intersection
Jurisdiction
Analysis Year

E CC St. & Sandalwood
City of Woodland
2024

Project Description

Year 2024 with Project

East/West Street:. E CC St.

North/South Street: Sandalwood

Intersection Orientation:

East-West

Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

Movement

2

w
a

5

1
L

T

T

Volume (veh/h)

448

304

Peak-Hour Factor, PHF

0.96

0.96

0.96 0.96

0.96

Hourly Flow Rate, HFR
(veh/h)

466

316

Percent Heavy Vehicles

7
.9
7
0

Median Type

Undivided

RT Channelized

Lanes

Configuration

LT

TR

Upstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

~

9 10

11

12

T

Volume (veh/h)

20

22

Peak-Hour Factor, PHF

0.96

0.96 0.96

0.96

0.96

Hourly Flow Rate, HFR
(veh/h)

0 20

22

Percent Heavy Vehicles

Percent Grade (%)

Flared Approach

Storage

o|l2|0|0| © |w©

RT Channelized

Lanes

(=]

(w)

Configuration

LR

Delay, Queue Length, and Level of Service

Approach

Eastbound

Westbound

Northbound

Southbound

Movement

1

4

7 8

10

1"

12

Lane Configuration

LT

LR

v (veh/h)

7

42

C (m) (veh/h)

1246

485

v/c

0.01

0.09

95% queue length

0.02

0.28

Control Delay (s/veh)

13.1

LOS

B

Approach Delay (s/veh)

13.1

Approach LOS

B
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst DSK Intersection E CC St. & site access

Agency/Co. Kelly Engineering Jurisdiction City of Woodland

Date Performed 10/31/2022 Analysis Year 2024

Analysis Time Period AM Peak Hour

Project Description  Year 2024 with Project

East/West Street: E CC St. North/South Street: Sandalwood

Intersection Orientation: East-West Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street Eastbound Westbound

Movement 1 2 3 4 5 6
L T R L T R

Volume (veh/h) 155 = 1 322

Peak-Hour Factor, PHF 0.96 0.80 0.80 0.80 0.80 0.96

Hourly Flow Rate, HFR

(veh/h) 0 193 4 1 402 0

Percent Heavy Vehicles 0 - - 0 - --

Median Type Undivided

RT Channelized 0 0

Lanes 0 1 0 0 1 0

Configuration TR LT

Upstream Signal 0 0

Minor Street Northbound Southbound

Movement 7 8 9 10 11 12
3 T R L T R

\/olume (veh/h) 12 3

Peak-Hour Factor, PHF 0.80 0.96 0.80 0.96 0.96 0.96

Hourly Flow Rate, HFR

(veh/h) 14 0 3 0 0 0

Percent Heavy Vehicles 0 0 0 0 0 0

Percent Grade (%) 0 0

Flared Approach N N

Storage 0 0

RT Channelized 0 0

Lanes 0 0 0 0 0 0

Configuration LR

Delay, Queue Length, and Level of Service

Approach Eastbound Westbound Northbound Southbound

Movement 1 4 7 8 10 11 12

Lane Configuration LT LR

v (veh/h) 1 17

C (m) (veh/h) 1388 508

v/c 0.00 0.03

95% queue length 0.00 0.10

Control Delay (s/veh) 7.6 12.3

LOS A B

Approach Delay (s/veh) -- - 12.3

Approach LOS -- -- B
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TWO-WAY STOP CONTROL SUMMARY

General Information

Site Information

Analyst

Agency/Co.

Date Performed
Analysis Time Period

DSK

Kelly Engineering
10/31/2022

PM Peak Hour

Intersection E CC St. & site access
Jurisdiction City of Woodland
Analysis Year 2024

Project Description

Year 2024 with Project

East/West Street: E CC St.

North/South Street: Sandalwood

Intersection Orientation:

East-West

Study Period (hrs): 0.25

Vehicle Volumes and Adjustments

Major Street

Eastbound

Westbound

Movement

1 2

L T

3 4 5 6
L T R

VVolume (veh/h)

450

18 305

Peak-Hour Factor, PHF

0.96 0.80

Hourly Flow Rate, HFR
(veh/h)

0 562

22 381 0

Percent Heavy Vehicles

3

0.80 0.80 0.80 0.96
3
0

Median Type

Undivided

RT Channelized

Lanes

Configuration

TR LT

Upstream Signal

0

0

Minor Street

Northbound

Southbound

Movement

10 11 12

|~

X|©
-

T R

Volume (veh/h)

Peak-Hour Factor, PHF

0 0.96 0.96 0.96

Hourly Flow Rate, HFR
(veh/h)

Percent Heavy Vehicles

i
Q| © ||
S
o
©
(o))

Q| ® |m|o
(<)

Percent Grade (%)

Flared Approach

Storage

Q2|00 | © |w

RT Channelized

Lanes

Configuration

Delay, Queue Length, and Level of Service

Approach

Eastbound

Westbound

Northbound Southbound

Movement

1 4

7 8 9 10 11 12

Lane Configuration

LT

LR

v (veh/h)

3

15

C (m) (veh/h)

1001

349

v/c

0.00

0.04

95% queue length

0.01

0.13

Control Delay (s/veh)

15.8

LOS

C

Approach Delay (s/veh)

15.8

Approach LOS

C
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