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EXECUTIVE SUMMARY

Supplemental to the SEPA Process for the proposed Latah Glen Residential Community
development within the City of Spokane, the following Traffic Impact Analysis applies:

1. The City of Spokane and Washington Department of Transportation (WSDOT) have
established Level of Service D as the minimum acceptable level for signalized
intersections and Level of Service E for unsignalized intersections.

2. The project proposes to develop 157 space manufactured home residential development
on approximately 42.03 + acres.

3. The project site has been used for multiple land uses over the years. The most recent was
an auto wrecker business. The remainder of the property is undeveloped area with trees,
field grass and weeds. The project site is proposed upon portions of two parcels. The
project proposes to build five (5) new north-south private roads and two (2) new east-
west private roads, for a total of 7 new private roads. The projects main access is
proposed at the east end of the project with a connection to Inland Empire Way, and its
connection to SR 195. The project also proposes a Fire Access to Marshall Road. The
access is proposed to be gated per local fire requirements, thus reducing the potential for
cut through traffic on private roads. Please see Figure 2 preliminary site plan.

4. The project site is currently listed on the city land use map and zoned as Residential
Single Family (RSF). The subject property is located on a portion of E %2 of Section 36, T
24 N., R 42 E., W.M within the City of Spokane, Washington. The parcel numbers for
the project are 25364.0001, and 25361.0004. The surrounding area is residential,
commercial and rural land uses.

5. The project study area intersections were identified through conversations with the City of
Spokane and WSDOT. The study also includes the level of service analysis of the AM and
PM peak hours of the following intersections:

SR 195 & 16™ Avenue

SR 195 & Thorpe Avenue

SR 195 & Inland Empire Way

Cheney-Spokane Road & SR 195 NB on/off Ramps

Cheney-Spokane Road & SR 195 SB on/off Ramps

SR 195 & Meadowlane Drive

e SR 195 & Hatch Road

e The scope also included an additional analysis of highway segment and queue length

at the [-90/SR 195 EB Ramp, as well as the right turn lane warrant at the intersection
of Inland Empire Way & SR 195.

6. The proposed land use is anticipated to generate 36 new trips in the AM peak hour with 10
new trips entering the site and 26 new trips exiting the site. In the PM peak hour, the
proposed development is anticipated to generate 66 new trips with 42 new trips entering
the site and 24 new trips exiting the site. The proposed land use is anticipated to generate
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785 average daily trips to/from the project site.

7. Conclusions
This Traffic Impact Analysis (TTIA) has reviewed and analyzed the study area per the
scope established by the City of Spokane and WSDOT. Based upon the analysis, field
observations, assumptions, methodologies and results which are provided in the body of
this report, it is concluded that the development of the proposed project will generate new
trips on the existing transportation system and that those trips will have an impact on the
transportation system. This conclusion was reached and has been documented within the
body of this report.

e Under the existing conditions, all intersections are currently operating at an
acceptable level of service.

e For the year 2026 with background growth rate scenario, all intersections are
anticipated to continue to operate at an acceptable level of service except the
intersection of SR 195 & 16 Avenue. With the mitigation provided by the
Spangle-Wheatland project (Right Out only on eastbound approach), the
intersection of SR 195 & 16" Avenue is anticipated to operate at an acceptable
level of service.

e For the year 2026 with background growth rate plus background projects
and without this project scenario, all intersections are anticipated to operate at
an acceptable level of service except the intersection of SR 195 & 16" Avenue
even with the mitigation provided by the Spangle — Wheatland project. The LOS
deficiency of the intersection at SR 195 & 16™ Avenue is just above the threshold
(53.4 sec vs LOS F threshold - 50.0 sec). As the demand volumes used for the
future year are only a projection of future traffic volumes, we recommend that the
volumes and operation for the intersection be monitored over time.

e For the year 2026 with background growth rate plus background projects
and with this project scenario, all intersections are anticipated to operate at an
acceptable level of service except the intersection of SR 195 & 16" Avenue even
with the mitigation by the Spangle — Wheatland project (73.1 sec vs LOS F
threshold — 50.0 sec). At this time no mitigation at the SR 195 & 16" intersection
is proposed other than the change proposed by the Spangle — Wheatland project
(Please see Wheatland Estates Proposed Traffic/Transportation Conditions of
Approval letter in Background Project section of Appendix).

8. As shown in the Additional Analysis - Right Turn Lane Warrant Analysis section, it is
concluded that the intersection of Inland Empire Way & SR 195 meets the WSDOT right
turn lane warrant. However, the intersection level of service remains at an acceptable
level through the buildout period. Additionally, there is also a sight distance concern
associated with a dedicated right turn lane, as a vehicle within the turn lane blocks the
view of oncoming traffic. We propose additional consultation with the WSDOT that this
be reevaluated after the 100™ home site has received an occupancy permit.
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9. As shown in the additional analysis Highway Segment LOS and Queue Analysis section,
based upon the analysis provided it is concluded that the addition of the project trips will
have an impact upon the SR 195 & 1-90 Interchange, by adding 6 vehicles with a
calculated 167 ft addition in queue for AM and 1 vehicle with a calculated 9 ft addition in
queue for PM.

10. As shown in the additional analysis section — SR 195 Corridor Improvement Projects, it
was concluded that with the EB Turn Restrictions at 16" Avenue, Flashing Beacon and
Sign at Thorpe Road Exit, and Connection to Inland Empire Way at Cheney-Spokane
Road Ramp projects (by other projects, yet to be approved but in the pipeline) that a
significant number of trips would be redirected away the NB US 195 to EB I-90 ramp,
and that the net result would be no additional trips to the I-90 Ramps.

11. Recommendations

It is recommended that the project be conditioned to participate in the Corridor
Improvement projects as described within this document. The proposed conditions are as
follows.

A. Vehicular traffic from this project is expected to add 13 AM trips and 5 PM trips to
the NB US 195 to EB I-90 ramp. WSDOT has commented that no additional peak
hour trips may be added to the ramp due to safety concerns. Latah Glen is therefore
required to contribute funds to complete an improvement to the US 195 corridor that
will reduce the impact of its traffic on NB US 195 to EB I-90 ramp (““Mitigation
Project”). Latah Glen may receive certificate(s) of occupancy after a financial
commitment is in place (secured by a letter of credit or bond), which has been
approved by the City, providing for the funding of the design and the construction for
the Mitigation Project(s), which shall be under contract for construction within one
year from issuance of the 157" certificate of occupancy. The details of the mitigation
project(s) will be agreed upon by the developers, City and WSDOT. The applicant’s
contributions to funding the design and construction of the mitigation project(s) will
qualify for a credit against transportation impact fees per SMC 17D.075.070

B. Latah Glenn may receive certificate(s) of occupancy once a financial commitment is
in place (secured by a letter of credit or bond), which has been approved by the City,
providing for a.) the construction of the 16™ Avenue improvements with SR 195, and
b.) Cheney-Spokane Road Ramp — Connection to Inland Empire Way Improvement.
This commitment may be defined as an agreement between several developers to fund
and construct the 16™ Avenue, and the Cheney-Spokane Road Ramp — Connection to
Inland Empire Way Improvement projects within a specified time frame, not to exceed
six years, as agreed upon by city staff and WSDOT. The applicant’s contributions to
funding the design and construction of the Improvement projects will qualify for a
credit against transportation impact fees per SMC 17D.075.070.

i.  The 16" Avenue and SR 195, improvement project participation is at
$8500.00/PM peak hour trip and will consist of the proportionate share of the
following:
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o [Install a raised curb island
o Channelize the turn lane
e Add a southbound acceleration lane. tmze
ii.  The Cheney-Spokane Road Ramp — Connection to Inland Empire Way
Improvement project participation is at $1,160.64/PM peak hour trip and will
consist of the proportionate share of the following:
o Extend the northbound ramp to Inland Empire Way,
e  One or Two-way connection to Inland Empire Way,
o [nstall ramp with acceleration lane
o [nstall ramp meter signal
® Relocate existing sign bridge
iii.  Latah Glen Financial Commitment
The financial commitment for Latah Glen development based upon the rate of
participation is as follows for the 16™ Avenue improvement with 66 PM peak
hour trips at $500.00 per unit. The participation percentage is anticipated to
total 333,000 (66 trips * $500.00). For the Cheney-Spokane Road Ramp
improvement with 66 PM peak hour trips at $1,160.64 per PM peak hour trip.
The participation percentage is anticipated to total $76,602.24(66 trips *
81,160.64). In summary the total financial commitment due is $109,602.24 or
8698.11 per unit ($109,602.24/157units).
iv.  The applicant’s contributions to funding the design and construction of the

Improvement projects will qualify for a credit against transportation impact
fees per SMC 17D.075.070.

12. Based upon the conclusions within this study, the proposed project is recommended to
complete all required conditions of approval and should be allowed to move forward
without further traffic analysis, or offsite mitigation.
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INTRODUCTION

Introduction, Purpose of Report and Study Area

This traffic impact analysis is required by the City of Spokane as part of the SEPA process for
the proposed Latah Glen Residential Community. The project proposes to develop 157 space for
manufactured homes residential development on approximately 42.03 + acres. Please see Figure
1 Vicinity Map and Figure 2 Preliminary Site Plan.

The purpose of this analysis is to review, assess, and identify the potential traffic related impacts
that the proposed project may have on the transportation network and where possible minimize
and/or mitigate any impact. This TIA will be completed in accordance with the current traffic
guidelines from the City of Spokane and the Institute of Transportation Engineers (A
Recommended Practice — Traffic Access and Impact Studies for Site Development, 2010) as well
as their respective requirements.

Site Location and Development Description

The subject property is located on a portion of the E 2 of Section 36, T 24 N., R 42 E., W.M.
within the City of Spokane, Washington. The project proposes to develop 157 space for
manufactured homes residential development on approximately 42.03 + acres. The project site
has been used for multiple land uses over the years. The most recent was an auto wrecker/ auto
repair business within the 2,000 sf +/- (2.0 ksf) shop onsite. The remainder of the property is
undeveloped area with trees, field grass and weeds.

The project site is proposed upon portions of two parcels. The project proposes to build six (6)
new north-south private roads and three (3) new east-west private roads, for a total of 9 new
private roads. The projects main access is proposed at the east end of the project with a
connection to Inland Empire Way, and its connection to SR 195. The project also proposes a Fire
Access to Marshall Road. The access is proposed to be gated per local fire requirements, thus
reducing the potential for cut through traffic on private roads. Please see Figure 2 preliminary
site plan.
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EXISTING AND PROPOSED CONDITIONS

Existing and Proposed Conditions within the Study Area

Land Use & Zoning

The project site is currently listed on the City land use map and zoned as Residential Single
Family (RSF). The subject property is located on a portion of the E 2 of Section 36, T 24 N., R
42 E., W.M within the City of Spokane, Washington. The parcel numbers for the project are
25364.0001, and 25361.0004. The surrounding area is residential, commercial and rural land
uses.

Existing Roadways

The overall transportation network in this area consists of a State Route, arterials, and local
access roads. The project is proposed to be accessed via Inland Empire Way. The proposed
project trips are anticipated to use the following roadways:

Marshall Road is generally a two-way, 2-lane north/south, local access road. Marshall Road
extends northwest from Cheney-Spokane Road and crosses over the railroad track before turning
sharply northeast and passing under Fish Lake Trail. Marshall Road continues through 44™ Avenue
and along the west side of the project site before terminating at Thorpe Road. Marshall Road
primarily serves large lot residential uses. The speed limit on Marshall Road within the study area
is 25 MPH.

Inland Empire Way is generally a two-way, 2-lane north/south, local access road that extends
west from SR 195 and turns sharply south along the railroad track along the east side of the project
area before terminating at Victoria Lane. Inland Empire Way primarily serves rural land use. The
speed limit on Inland Empire Way within the study area is 25 MPH.

State Route 195 is generally a north/south, two-way, 4-lane highway. State Route 195 extends
south from Interstate 90 at Exit 279 and goes through 16th Avenue, Thorpe Road and the Cities
of Spangle, Freedom, Plaza, Rosalia, Thornton, Cashup, Steptoe, Colfax, Pullman, Johnson,
Colton, and Uniontown before merging with State Route 95.

Study Area Intersections (TIA Scope)

The project study area intersections were identified through public traffic scoping meeting on
September 23™, 2020 and finalized in conversations with the City of Spokane and WSDOT. The
study encompasses the AM and PM peak hour analysis of the following intersections:

e SR 195 & 16™ Avenue

e SR 195 & Thorpe Avenue

e SR 195 & Inland Empire Way

e Cheney-Spokane Road & SR 195 NB on/off Ramps
e Cheney-Spokane Road & SR 195 SB on/off Ramps
e SR 195 & Meadowlane Drive

e SR 195 & Hatch Road
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The scope also included an additional analysis of highway segment and Queue length at the I-
90/SR195 EB Ramp, as well as the Right turn lane Warrant at the intersection of Inland Empire
Way & SR 195

Traffic Control and Descriptions

SR 195 & 16" Avenue is an unsignalized 4-leg two-way-stop-controlled intersection with stop
control on the east and westbound approaches with the following lane configuration: the east and
westbound approaches have one receiving lane and one left-through-right lane. The north and
southbound approaches have two receiving lanes, a left turn lane, a through lane, and a through-
right lane. With the separated highway there is space for 1 vehicle within the median

SR 195 & Thorpe Road (J-Turns) The J-turn design redirects left turns away from the central
intersection and reduces conflicts. The central intersection is an unsignalized 4-leg two-way-
stop-controlled intersection with stop control on the east and westbound approaches with the
following lane configuration: the east and westbound approaches have one receiving lane and a
right turn lane. The westbound right turn lane is channelized into an acceleration lane. The
northbound approach has two receiving lanes, two through lanes, and a right turn pocket. The
southbound approach has one acceleration lane, two receiving lanes, two through lanes, and a
right turn lane.

SR 195 & Inland Empire Way is an unsignalized stop-controlled intersection with stop control
on the eastbound approach of Inland Empire Way, with the following lane configuration: the
eastbound approach has one receiving lane and one right turn lane. The northbound approach has
two receiving lanes and two through lanes. The southbound approach has two receiving lanes, a
through lane, and a through-right lane with a right turn taper.

Cheney-Spokane Road & SR 195 NB on/off Ramps is an unsignalized two-way-stop-
controlled intersection with stop control on the north and southbound approaches, with the
following lane configuration: the eastbound approach has one receiving lane and one left turn
lane. The northbound approach has no receiving lane and one left-through lane. The southbound
approach has one receiving lane and a right turn lane.

Cheney-Spokane Road & SR 195 SB on/off Ramps (1) is an unsignalized -stop-controlled
intersection with stop control on the southbound on/off one-way ramps with the following lane
configuration: the eastbound approach has one receiving lane and a through-right lane. The
westbound approach has one receiving lane and a left-through lane. The northbound approach
has one receiving lane. The southbound approach has one left-through-right lane.

Cheney-Spokane Road & SR 195 SB off Ramp (2) is an unsignalized -stop-controlled
intersection with stop control on the westbound approach with the following lane configuration:
The westbound approach has one receiving lane and a left turn lane that stops for the southbound
lane. The northbound approach has one receiving lane and a channelized right turn lane. The
southbound approach has one through lane.
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SR 195 & Meadow Lane Road is an unsignalized two-way-stop-controlled intersection with
stop control on the east and westbound approaches with the following lane configuration: the
east and westbound approaches have one receiving lane and a left-through-right lane. The
northbound approach has two receiving lanes, a left turn lane, a through lane, and a through-right
lane. The southbound approach has two receiving lanes, a left turn lane, two through lanes and a
right turn lane.

SR 195 & Hatch Road is an unsignalized one-way-stop-controlled intersection with stop control
on the westbound approach with the following lane configuration: the westbound approach has
one receiving lane and a left -right turn lane. The northbound approach has two receiving lanes,
one through lane, and a through-right lane. The southbound approach has two receiving lanes, a
left turn lane, and two through lanes.

Traffic Safety

For the intersections within the study area accident report summaries were received from the
City of Spokane and WSDOT. Generally, accidents are documented by type of occurrence, such
as property damage or injury. No fatalities were reported for the study intersections during the
last three years.

ITE MEV Method

number of accidents in three years X 1 million
PM Peak hour volume X PM Peak Factor X 365 X 3 years

Equation 4-2 of ITE manual of traffic engineering studies (fourth edition) (modified given the available data, for 3
years and utilizes PM peak hour volumes ~ 10% of ADT)

Rate per MEV =

In this analysis accidents are measured based on frequency per million entering vehicles (MEV).
This ratio is a function of the average daily traffic entering the intersection and the annual
frequency of accidents. This method of analysis is also considered as an “exposure” analysis.
This method of analysis is used to identify areas that need further review. A typical review
threshold for accidents at an intersection is 1.00 accidents per MEV. The accident data for the
intersections within the study area are shown in Table 1.

Table 1 — Accident Data for Intersections within the Study Area

ACCIDENT DATA
Intersection 2017 2018 2019 INTX | Per

PDO | INJ | PDO | INJ |PDO | INJ | ADT | MEV
SR 195 & 16" Avenue 4 3 2 0 2 2 23,100 | 0.514
SR 195 & Thorpe Avenue 7 2 3 5 1 2 24,150 | 0.756
SR 195 & Inland Empire Way 1 1 0 0 0 1 14,190 | 0.193
Ch-Spo Road & SR 195 NB Ramps 0 0 0 0 0 0 4,860 0
Ch-Spo Road & SR 195 SB Ramps 0 1 0 0 0 0 11,430 | 0.080
SR 195 & Meadowlane Road 0 4 3 0 1 3 17,040 | 0.590
SR 195 & Hatch Road 1 3 2 1 1 1 14,730 | 0.558

As shown in the table above, all intersections within the study area do not meet or exceed the
threshold for further review.
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WSDOT HSM Method

The existing traffic safety assessment at the scoped intersections on State Route 195 were
estimated using the methods from the Safety Analysis Guide published by WSDOT as
implemented in HSM spreadsheet tool, version 9.0 placed at http://safetyperformance.org/tools/.

The term crash frequency refers to the number of crashes per year. Crash frequency is used to
describe:

e Observed (Table 1) average crash frequency: the historic average of the number of
crashes per year. When the HSM predictive method is used with crash history, the
expected average crash frequency replaces the observed average crash frequency as a
more reliable value of actual average historic performance.

¢ Predicted (Based upon; Geometry & Traffic Volume) average crash frequency is an
output from the HSM predictive analysis using only geometry and existing traffic
volumes. It is the average safety performance of similar intersections in crashes per year.
The predicted analysis provides a base level for the intersection.

e Expected (Based upon; Geometry, Traffic Volume & Observed Crash Data) average
crash frequency using geometry, existing traffic volumes and reported crash data. This
analysis is considered a more reliable metric of existing or actual average crash
performance, measured in crashes per year. This analysis uses the predicted average crash
frequency, and the observed crash history as input to the empirical Bayes method in the
HSM predictive methods. Results from the empirical Bayes method is calculated by
weighting the observed crash history against the predicted number of crashes per year.
Note that the analysis result values are averages, and should not be interpreted as point
values. Values are also rounded to one decimal place.

e Potential for Improvement (Difference between Predicted & Expected Crash
Frequencies) average crash frequency is strictly a difference between the Predicted and
Expected crash frequencies to identify and determine what locations have the highest
potential for improvement and the reduction of fatal and serious injury crashes, and return
the greatest benefit for the cost of a safety project.

The results of the predictive analysis within the study area are shown in Table 2. The worksheets
for the analysis are included in Appendix.
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Table 2 - Accident Analysis for Intersections on SR 195 (Existing Volumes)

ACCIDENT ANALYSIS
Crash Frequency (crashes/yr)
Intersection Predicted Expected IPotential fort
(Geometry/Volume/
(Geometry/Volume) Aecoci deentyhisotory)e mg)ff(:eriﬂ)en
FT & INJ 0.7 1.3 0.6
th
SR fvsel‘f; el6 PDO 1.0 1.9 0.9
Total 1.8 3.3 1.5
FT & INJ 0.7 2.0 1.2
SR 192 ‘i‘nﬂelorpe PDO 1.0 28 1.8
vent Total 1.8 4.8 3.0
FT & INJ 0.2 0.3 0.1
SREﬁSifé {;}ljnd PDO 0.1 0.2 0.1
P Y Total 0.3 0.5 0.2
Cheney-Spokane FT & INJ 0.2 0.1 0
Road & SR 195 PDO 0.2 0.2 0
NB on/off Ramps Total 0.4 0.3 0
Cheney-Spokane FT & INJ 0.6 0.3 0
Road & SR 195 PDO 1.0 0.6 0
SB on/off Ramps Total 1.6 0.9 0
FT & INJ 1.0 1.3 04
Mea?if){vilflf Drive FDO L5 2.0 0.6
Total 2.4 34 0.9
FT & INJ 0.6 1.0 04
SR 1915{;9;(?3“ PDO 11 18 0.8
Total 1.6 2.8 1.2

FT & INJ = Fatal and Injury, PDO = Property Damage Only

As shown on Table 2, based upon the HSM analysis, it is anticipated that the intersections of
State Route 195 & 16" Avenue, State Route 195 & Thorpe Avenue, State Route 195 &
Meadowlane Drive, and State Route 195 & Hatch Road in the study area may experience more
crashes than intersections with similar roadway characteristics and traffic volumes. It is
anticipated that the intersections of State Route 195 & Inland Empire Way and Cheney-Spokane
Road & State Route 195 NB on/off Ramps will have a safety performance similar to other
intersections that have the same roadway characteristics and traffic volumes. It is also anticipated
that the intersection of Cheney-Spokane Road & State Route 195 SB on/off Ramps will
experience fewer crashes than intersections with similar roadway characteristics and traffic
volumes.

Note: There is currently no warrant standard established, that requires that a safety project be
implemented by this analysis.
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Traffic Volumes and Peak Hours of Operation

Traffic counts were collected in 2018, 2019, 2020, & 2021 under the direction of Whipple
Consulting Engineers (WCE) and Idax Data Solutions (IDAX)", at the following intersection:

e SR 195 & 16™ Avenue (August 2019)

e SR 195 & Thorpe Avenue (November 2018)

e SR 195 & Inland Empire Way (January 2021)

e Cheney-Spokane Road & SR 195 NB on/off Ramps (May 2019)
e Cheney-Spokane Road & SR 195 SB on/off Ramps (May 2019)
e SR 195 & Meadowlane Drive (November 2018)

e SR 195 & Hatch Road (February 2020 - IDAX) *

The AM & PM peak hours from these counts are shown on Figures 3 & 4. The raw data for these
counts are located in the technical appendix.

Traffic Counts Adjustment Factor

For the effect of the Covid Pandemic, the study area is anticipated to have experienced a
decrease in traffic volumes. This effect applies to the year 2021 traffic counts at the intersection
of SR 195 & Inland Empire Way. It is the intention of this study to apply a Covid Pandemic
Factor to the collected traffic volume, as allowed, to adjust them to the volumes experienced
before the effect of the Covid Pandemic, which would be a “normal” baseline year. Based upon
the traffic counts on the intersection of SR 195 & Thorpe Avenue before the effect of the Covid
Pandemic, the adjustment factors for Covid Pandemic at the intersection of SR 195 & Inland
Empire Way have been calculated. The methodology has been summarized below and the
calculation and analysis are included in the Traffic Adjustment Calculation of the Appendix.

The method

1. The expected volume for the year 2021 is calculated by taking the southbound traffic
volume on SR 195 from a recent pre pandemic count (2018) at the intersection of SR
195 & Thorpe Avenue and multiplying it by the background growth rate for year 2021
(1.03).

2. An adjustment ratio is then calculated by dividing the expected traffic volume on SR 195
of SR 195 & Thorpe Avenue by the actual traffic volume on SR 195 of SR 195 & Inland
Empire Way.

3. The adjusted volumes are then calculated by multiplying the actual volume by the
adjustment ratio.

Whipple Consulting Engineers, Inc. 13 Latah Glen Residential Community



LEVEL OF SERVICE

Level of Service (LOS) is an empirical premise developed by the transportation profession to
quantify driver perception for such elements as travel time, number of stops, total amount of
stopped delay, and impediments caused by other vehicles afforded to drivers who utilize the
transportation network. It has been defined by the Transportation Research Board in the Highway
Capacity Manual 6" Edition. This document has quantified level of service into a range from
“A” which indicates little, if any, vehicle delay, to “F” which indicates significant vehicle delay
and traffic congestion that may lead to system breakdown due to volumes that may exceed
capacity.

Signalized Intersections

For signalized intersections, research has determined that average stopped delay per vehicle is
the best available measure of Level of Service. The following tables identify the relationships
between level of service and average stopped delay per vehicle. The City of Spokane and
WSDOT have adopted level of service D as the minimum acceptable level for all signalized
intersections.

Level of Service Criteria and Descriptions - Signalized

Delay Range

LOS (sec) General Description

e Very low delay at intersection.
A 10 e All signal cycles clear.
e No vehicles wait through more than one signal cycle.

e Operating speeds beginning to be affected by other traffic.
B 10to 20 | e Short traffic delays at intersections.
o Higher average intersections delays resulting from more vehicles stopping.

e Operating speeds and maneuverability closely controlled by other traffic.
C 20to 35 | e Higher delays at intersections than for LOS B due to a significant number of vehicles stopping.
Not all signal cycles clear the waiting vehicles.

Tolerable operating speeds, but long traffic delays occur at intersections

The influence of congestion is noticeable.

Many vehicles stop and the proportion of vehicles not stopping declines.

The number of signal cycle failures, for which vehicles must wait through more than one signal
cycle are noticeable.

D 35t0 55

e Speeds are restricted, very long traffic delays are experienced and traffic volumes are near
capacity.

E 55t0 80 | e Traffic flow is unstable, any interruption, no matter how minor, will cause queues to form and
service to deteriorate.

o Traffic signal cycle failures are frequent occurrences.

Extreme delays resulting in long queues which may interfere with other traffic movements
Stoppages of long duration and speeds may drop to zero.

Vehicle arrival rates are greater than capacity.

Considered unacceptable by most drivers.

F 80

Whipple Consulting Engineers, Inc. 14 Latah Glen Residential Community




Unsignalized Intersections

The calculation of Level of Service (LOS) at an unsignalized one/two-way stop-controlled
intersection is examined in the Transportation Research Board’s Highway Capacity Manual 6"
Edition. For unsignalized intersections, Level of Service is based on the delay experienced by
each movement and approach within the intersection. The concept of delay as presented for
unsignalized intersections in the Highway Capacity Manual is based on the amount of time a
vehicle must spend at the intersection. Vehicles passing straight through the intersection on the
major (uncontrolled) street experience no delay at the intersection. On the other hand, vehicles
which are turning left from the minor street, because they must yield the right of way to all right
turning vehicles, all left turning vehicles from the major street and all through vehicles on both
the minor and major streets, must spend more time at the intersection. Levels of Service are
assigned to individual movements within the intersection, and are based upon the delay
experienced by each movement or approach.

The Transportation Research Board has determined what Levels of Service for unsignalized
intersections should be, by designating Level of Service A through F, where Level of Service A
represents a facility where no vehicle in any movement is delayed very long and Level of Service
F which represents a facility where there is excessive delay for the average vehicle in at least one
movement in the intersection. The City of Spokane and WSDOT have adopted level of service E
for all unsignalized intersections within the study area.

Level of Service Criteria and Descriptions - Unsignalized

Delay Range Expected Delay to Minor
LOS (sec) Street Traffic General Description
. Nearly all drivers find freedom of operation.
Little to No Del . S
A 10 freto o Feiay Very seldom is there more than one vehicle in the queue.
Some drivers begin to consider the delay an inconvenience
Short Traffic Del . . L
B 1010 15 oft Trattie Delays Occasionally there is more than one vehicle in the queue.
e Many times, there is more than one vehicle in the queue.
A Traffic Del . . o
C 151025 verage TTatc UEYS b Most drivers feel restricted, but not objectionably so.
Often there is more than one vehicle in the queue.
Long Traffic Del . . .
D 251033 ong trattic Uelays Drivers feel quite restricted.
Verv Lone Traffic Represents conditions in which, demand is near or equal capacity.
E 35 to 50 Ty Del ag s There is almost always more than one vehicle in the queue.
Y Drivers find the delays approaching intolerable levels.
Stop-and-Go Condition P Forced flow. . . . .. . .
F 50 Delays Generally Represents an intersection failure condition that is caused by geometric
Longer than Acceptable and/or operational constraints external to the intersection

All Level of Service analyses described in this report were performed in accordance with the
procedures described above. As a final note, the Highway Capacity Manual (HCM) analysis and
procedures are based upon worst case conditions. Therefore, most of each weekday and the
weekends will experience traffic conditions better than those described within this document,
which are only for the peak hours of operation

Whipple Consulting Engineers, Inc.
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EXISTING LEVEL OF SERVICE AND TRAFFIC ANALYSIS

Existing Level of Service and Traffic Analysis

The existing Levels of Service at the scoped intersections were calculated using the methods from
the 6" Edition Highway Capacity Manual as implemented in Synchro, version 10 - Build 122. The
existing Levels of Service for the intersection within the study area are summarized on the
following tables. The existing traffic volumes used for this report are shown on Figures 3 & 4.

Table 3 — 2021 Existing Intersections Levels of Service (Figure 3&4)

INTERSECTION AM Peak Hour PM Peak Hour
(S)ignalized | Delay Delay
(U)nsignalized | (sec) LB (sec) LOS
SR 195 & 16™ Avenue U| 255 D 42.9 E
SR 195 & Thorpe Avenue U| 20.6 C 18.7 C
SR 195 & Inland Empire Way U] 107 B 15.1 C
Ch-Sp Road & SR 195 NB on/off Ramps U 9.0 A 9.0 A
Ch-Sp Road & SR 195 SB on/off Ramps (1) U| 215 C 13.7 B
Ch-Sp Road & SR 195 SB on/off Ramps (2) U| 10.7 B 15.7 C
SR 195 & Meadowlane Drive U| 243 C 21.5 C
SR 195 & Hatch Road U| 163 C 19.4 C

The City of Spokane and WSDOT have adopted level of service D as the minimum acceptable
level for signalized intersections and level of service E as the minimum acceptable level for

unsignalized intersections.

As shown in Table 3, the intersections are currently operating at an acceptable level of service.

Whipple Consulting Engineers, Inc. 16 Latah Glen Residential Community
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FUTURE YEAR TRAFFIC IMPACT ANALYSIS

Future Year Traffic Impact Analysis

The build out year (2026) analysis are requirement, per the scope of TIA meeting. Three
scenarios were examined for the build out year (2026) analysis. The first scenario assumes that
the existing traffic volumes as shown on Figures 3 & 4 experience an increase above the existing
volumes at the established background rate. The second scenario assumes that the development
has not moved forward and analyzes the scoped intersections with the background growth rate
and the background project trips as shown on Figures 7 & 8. The third scenario assumes that the
development has moved forward and analyzes the scoped intersection with the background
growth rate, the background projects, and the project trips as shown on Figures 11 & 12. These
scenarios will allow a determination to be made as to what the future conditions may be both
with/without the background project trips and with/without the project trips.

Background Traffic Growth

Background traffic growth is an anticipated increase in traffic volume from year to year. As the
existing land uses that surround a transportation facility mature, an increase in traffic results and
may be due to either an increase in drivers per household or a household’s purchase of an
additional vehicle. Many things can cause an increase in the traffic volumes of a facility. The
objective of the background traffic growth rate is to anticipate what the traffic volumes may be in
the future. The background traffic growth rate for an area or street is determined by means of
physical counts collected by local governmental agencies. The counts are compared on a yearly
basis and a rate of increase is calculated from the data.

The background growth rate was determined to be 1.0% per year. Based on a five-year build out,
compounded annually, the total increase in traffic rate for the year 2026 is anticipated to be
1.051.

Public/Private Improvement Projects

Within the SR 195 Corridor there are multiple improvement projects proposed and conditioned
within the decisions of the background projects. These improvements are anticipated to maintain
acceptable level of service, promote the redirection of trips from the 1-90/SR 195 Eastbound
ramp and also repair a bridge which will have the result of widening the roadway, which will
allow for a separation of lanes. These improvement projects are listed here by position from the
north to the south along the corridor:

SR 195 & 16" Avenue

As a part of the Wheatland Estates Study the intersection of SR 195 & 16 Avenue is an at grade
intersection with SR 195. The improvement project proposes restricting the eastbound movement
from a left-through-right lane to a channelized right turn only lane, with an acceleration lane.
This project improves safety by removing competing and conflicting movements within the
median, improves intersection level of service to an acceptable level and promotes the
redistribution of 1-90 bound trips as those trips must travel south past Thorpe Rd to the J-turn to
then return to 16™ Avenue and then to 1-90.

Whipple Consulting Engineers, Inc. 19 Latah Glen Residential Community



SR 195 & Thorpe Rd

As a part of the Summit Development and the Tangle Ridge Development the intersection of SR
195 & Thorpe Road is an at grade intersection with SR 195 with north and south J-turns. The
improvement project consists of a directional sign with flashing beacons. The sign provides
drivers alternate routes to the downtown core and the South Hill. The flashing beacons are to be
activated when the ramp meter signal at the [-90/SR 195 Eastbound Ramp is active, providing
additional driver information prior to the Thorpe Exit. The project promotes the redirection of I-
90 eastbound trips by offering alternative time saving routes.

SR 195 & Inland Empire Way

This is a temporary solution to connects the Northbound route of Cheney-Spokane Road to
Inland Empire Way. This project has not been conditioned by a project yet. This improvement
projects extends the SR 195 northbound onramp at Cheney-Spokane Road further along SR 195
under the railroad bridge. The on ramp is separated from SR 195 by a barrier wall. After the
railroad bridge the inland Empire way Exit would be restored, thus creating the northbound link.
For SR 195 bound trips they would proceed on the ramp that would then merge onto SR 195. A
secondary component would be the installation of a ramp meter just before this junction. The
project promotes the redistribution of downtown and south hill destination trips to the alternative
route of Inland Empire Way. The installation of the ramp meter further encourages the alternate
route by increasing travel time.

SR 195 & Meadowlane

As a part of the Summit and Wheatland Estates Developments, the intersection of SR 195 &
Meadowlane is an at grade intersection. The improvement project is the installation of a J-turn
south of the intersection. The improvement project proposes restricting the eastbound movement
from a left-through-right lane to a channelized right turn only lane, with an acceleration lane.
The northbound trips would be redirected as eastbound right turns, that would then utilize the J-
turn to return the trips to a northbound direction. This project improves safety by removing
competing and conflicting movements within the median, and improves intersection level of
service to an acceptable level.

SR 195 & Hatch Road

Per the Six Year Comprehensive Street Program (2021 - 2026), the City of Spokane includes the
reconstruction of the Hatch Bridge deck to perpetuate the existing functionality. The project
expands the roadway width and increases the storage length of the westbound right turn lane.
This improvement is anticipated to increase intersection capacity and improve intersection level
of service.

Whipple Consulting Engineers, Inc. 20 Latah Glen Residential Community



FUTURE ANALYSIS WITH BACKGROUND TRAFFIC GROWTH

Year 2026 with Background Traffic Growth

This scenario assumes that the existing traffic volumes experience an increase above the existing
volumes at the established background rate. The traffic volumes for this condition include the
existing traffic, as shown on Figures 3 & 4, multiplied by the background growth rate for year
2026(1.051). Please see Figures 5 & 6 for the traffic volumes used for this scenario. A summary
of the Level of Service results is shown in the following table. This scenario creates a future year
baseline that allows for a direct comparison of the with background project scenario.

Table 4 — Year 2026 Level of Service, with Background Traffic Growth (Figure 5&6)

INTERSECTION AM Peak Hour PM Peak Hour
(S)ignalized | Delay Delay
(U)nsignalized | (sec) LLEs (sec) LOS
SR 195 & 16th Avenue U 28.7 D 58.6 F
e RO only on EB Approach U) | (20.5) ©) (31.1) (D)
SR 195 & Thorpe Avenue U 22.2 C 20.1 C
SR 195 & Inland Empire Way U 10.8 B 15.7 C
Ch-Sp Road & SR 195 NB on/off Ramps U 9.1 A 9.1 A
Ch-Sp Road & SR 195 SB on/off Ramps (1) U 23.0 C 14.2 B
Ch-Sp Road & SR 195 SB on/off Ramps (2) | U 10.9 B 16.6 C
SR 195 & Meadowlane Drive U 28.4 D 23.5 C
SR 195 & Hatch Road U 17.5 C 22.4 C

The City of Spokane and WSDOT have adopted level of service D as the minimum acceptable
level for signalized intersections and level of service E as the minimum acceptable level for

unsignalized intersections.

As shown in Table 4, the intersections are anticipated to operate at an acceptable level of service
except the intersection of SR 195 & 16™ Avenue. With the reconfiguration on eastbound
approach to a right out only, the intersection of SR 195 & 16™ Avenue is anticipated to operate at
an acceptable level of service.

SR 195 & 16™ Avenue as a part of the Wheatland Estates Study the intersection of SR 195 &
16™ Avenue is an at grade intersection with SR 195. The improvement project proposes
restricting the eastbound movement from a left-through-right lane to a channelized right turn
only lane, with an acceleration lane. This project improves safety by removing competing and
conflicting movements within the median, improves intersection level of service to an acceptable
level and promotes the redistribution of I-90 bound trips as those trips must travel south past
Thorpe Rd to the J-turn to then return to 16" Avenue and then to 1-90.
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FUTURE ANALYSIS WITH BACKGROUND PROJECTS

Background Project Traffic
In addition to the natural increase in background growth, background projects that have already

been approved or have made application and have been vested before this project have been
included. The summary of background project traffic volumes used for this report are shown on
Table 5. Please see Figures 7 & 8 for a graphical representation of this distribution.

Table 5 — Summary of the Background Project Trip Generation (Figure 7&8)

AM l;?lf;l;sHour PM Peak Hour Trips
Background Land Use Unit Directional Directional
Projects (ITE LUC) Vol./ e et . Vol. / e L er .
LUC Distribution LUC Distribution
In Out In Out
Eagle Ridge Single-Family
13" Addition (210) 104 77 19 58 103 65 38
The Summit Smgg'lF(gmﬂy 99 | 74 |[19| 55 9 | 62 37
Tangle Ridge Smgg'lfgmﬂy 45 | 34 | 8 26 45 | 28 17
Wheatland Single-Family
Estates (210) 200 | 148 | 37 111 198 | 125 73
Total 333 | 83 250 445 | 280 165

Whipple Consulting Engineers, Inc.
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Year 2026 with the Background Projects and without the Project

This scenario assumes that the development has not moved forward. The traffic volumes for this
condition include the traffic volumes shown on Figures 5 & 6 and adds the traffic from the
background projects as shown on Figures 7 & 8. Please see Figures 9 & 10 for the traffic
volumes used for this scenario. A summary of the Level of Service results is shown in the

following table.

Table 6 — Year 2026 LOS, with the Background Projects and without the Project (Fig. 9&10)

INTERSECTION AM Peak Hour PM Peak Hour
(S)ignalized | Delay Delay
(U)nsignalized | (sec) LLEs (sec) LOS
SR 195 & 16th Avenue U 33.4 D 93.1 F
e RO only on EB Approach U) | (22.8) ©) (53.4) F)
SR 195 & Thorpe Avenue U 24.8 C 23.2 C
SR 195 & Inland Empire Way U 11.0 B 17.0 C
Ch-Sp Road & SR 195 NB on/off Ramps U 9.1 A 9.1 A
Ch-Sp Road & SR 195 SB on/off Ramps (1) U 24.1 C 14.5 B
Ch-Sp Road & SR 195 SB on/off Ramps (2) | U 11.1 B 17.4 C
SR 195 & Meadowlane Drive U 46.5 E 37.4 E
e WSDOT Y% J-Turn U) | (43) (B) (14.6) B)
SR 195 & Hatch Road U 18.6 C 31.1 D
e Hatch Road Bridge Project W) | (18.6) © (31.1) (D)

The City of Spokane and WSDOT have adopted level of service D as the minimum acceptable
level for signalized intersections and level of service E as the minimum acceptable level for
unsignalized intersections.

As shown in Table 6, all intersections are anticipated to operate at an acceptable level of service
except the intersection of SR 195 & 16™ Avenue. The LOS deficiency of the intersection of SR
195 & 16™ Avenue is just above the threshold (50.0 sec) and resulted by WB left and thru
movements which have relatively low traffic volumes (Thru: 2, Left: 4). As the demand volumes
used for the future year are only a projection of future traffic volumes, we recommend that the
volumes and operation for the intersection be monitored over time.

At Meadowlane Road a '2 J turn is proposed that would redirect the eastbound left turns to turn
right and travel a distance before crossing over the median into an acceleration lane located to
the far right. These trips would then accelerate and travel north through the intersection, similar
to the J turns installed at Thorpe Road & SR 195.

At Hatch Road per the Six Year Comprehensive Street Program (2021 - 2026), the City of
Spokane includes the reconstruction of the Hatch Bridge deck to perpetuate the existing
functionality. The project includes the expand the storage length of westbound right turn lane at
the intersection of Hatch Road and SR 195.

Whipple Consulting Engineers, Inc. 27 Latah Glen Residential Community



VOLUMES =

W
=]

E

FIG

>

5 + FIGURE 7

SITE

Z&.84
‘//[312

}

919=> [T <<=453

37:ﬁ
N

®)

&) S8, 58,
\ IS i
\ e

\«&?‘CJ/\ 16TH AVE ﬁo @ I ﬁé@
Q_O@
L
& PROJECT

AVG DELAY

EXPANDED WB
RT POCKET

MEADOW LANE DR

0 ==
YL
o R

436=>
102y,

NOT TO SCALE ey B
LEGEND |
| DEGRAD | NP <
INTERSECTION 58 - ¥
IMPROVEMENT & LOS - < A
s o
IR 1
£.3) TRAFFIC VOLUME & LOS
3¢ o
<
% J=TURN/RO ONLY a
TRAFFIC' VOLUME & LOS )
PROJ #: 20-2564 TRAFFIC IMPACT ANALYSIS
DRAWN: __ © KMK LATAH GLEN RESIDENTIAL
APPROVED: 3504 S INLAND EMPIRE WAY
SPOKANE, WASHINGTON
2026 AM VOL. W/ BACKGROUND
FIGURE S w-0 PROJECT & LOS

1
WHIPPLE CONSULTING ENGINEERS
CIVIL AND TRANSPORTATION ENGINEERING
21 SOUTH PINES ROAD

SPOKANE VALLEY, WASHINGTON 99206
PH:  509-893-2617 FAX: 509-926-0227



AutoCAD SHX Text
PROJECT

AutoCAD SHX Text
SITE

AutoCAD SHX Text
14

AutoCAD SHX Text
657

AutoCAD SHX Text
2

AutoCAD SHX Text
129

AutoCAD SHX Text
740

AutoCAD SHX Text
212

AutoCAD SHX Text
781

AutoCAD SHX Text
115

AutoCAD SHX Text
688

AutoCAD SHX Text
52

AutoCAD SHX Text
2

AutoCAD SHX Text
129

AutoCAD SHX Text
18

AutoCAD SHX Text
1

AutoCAD SHX Text
175

AutoCAD SHX Text
45

AutoCAD SHX Text
41

AutoCAD SHX Text
1712

AutoCAD SHX Text
147

AutoCAD SHX Text
16

AutoCAD SHX Text
598

AutoCAD SHX Text
30

AutoCAD SHX Text
237

AutoCAD SHX Text
1

AutoCAD SHX Text
124

AutoCAD SHX Text
0

AutoCAD SHX Text
2

AutoCAD SHX Text
17

AutoCAD SHX Text
37

AutoCAD SHX Text
919

AutoCAD SHX Text
3

AutoCAD SHX Text
12

AutoCAD SHX Text
453

AutoCAD SHX Text
84

AutoCAD SHX Text
66

AutoCAD SHX Text
402

AutoCAD SHX Text
436

AutoCAD SHX Text
102

AutoCAD SHX Text
216

AutoCAD SHX Text
273

AutoCAD SHX Text
EAGLE RIDGE BLVD

AutoCAD SHX Text
SR 195

AutoCAD SHX Text
CEDAR ROAD

AutoCAD SHX Text
MEADOW LANE DR

AutoCAD SHX Text
16TH AVE

AutoCAD SHX Text
INTERSTATE 90

AutoCAD SHX Text
THORPE ROAD

AutoCAD SHX Text
QUALCHAN DR

AutoCAD SHX Text
HATCH ROAD

AutoCAD SHX Text
120

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
15

AutoCAD SHX Text
86

AutoCAD SHX Text
1307

AutoCAD SHX Text
5

AutoCAD SHX Text
5

AutoCAD SHX Text
582

AutoCAD SHX Text
21

AutoCAD SHX Text
INLAND EMPIRE WAY

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
TRAFFIC VOLUME & LOS

AutoCAD SHX Text
INTERSECTION  IMPROVEMENT & LOS

AutoCAD SHX Text
*

AutoCAD SHX Text
J-TURN/RO ONLY  TRAFFIC VOLUME & LOS 

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
CHENEY SPOKANE RD

AutoCAD SHX Text
362

AutoCAD SHX Text
19

AutoCAD SHX Text
37

AutoCAD SHX Text
1156

AutoCAD SHX Text
4

AutoCAD SHX Text
12

AutoCAD SHX Text
453

AutoCAD SHX Text
87

AutoCAD SHX Text
*

AutoCAD SHX Text
63

AutoCAD SHX Text
2

AutoCAD SHX Text
55

AutoCAD SHX Text
2

AutoCAD SHX Text
2

AutoCAD SHX Text
15

AutoCAD SHX Text
83

AutoCAD SHX Text
1243

AutoCAD SHX Text
3

AutoCAD SHX Text
5

AutoCAD SHX Text
582

AutoCAD SHX Text
21

AutoCAD SHX Text
*


=

VOLUMES = FIGUFRE 6 + FIGURE 8

J

A&m
¢24

24:ﬁ
15m§7

N
726> M| <=1533

11%7

N
92 7
700=> '|'| <1533

92:?

Regr
0 <o
T3
e

et
748=>
85=Y,

Z&—.208
Y//[321

s47=> [T <<=920

N
MEADOW LANE DR =3
e I
w E - D &309
S \fnos

NOT TO SCALE

156
LEGEND | Y

INTERSECTION
IMPROVEMENT & LOS

11
295>
642y,

AVG DELAY

120

628>
=y
£

EXPANDED WB
RT POCKET

:s) TRAFFIC VOLUME & LOS

b

i A

* J—TURN/RO ONLY
TRAFFIC VOLUME & LOS

|
gi_?Ed:# 202564 TRAFFIC IMPACT ANALYSIS
DRAWN: __ © KMK LATAH GLEN RESIDENTIAL
APPROVED: 3504 S INLAND EMPIRE WAY
WHIPPLE CONSULTING ENGINEERS

SPOKANE, WASHINGTON CIVIL AND TRANSPORTATION ENGINEERING

21 SOUTH PINES ROAD
2026 PM VOL. W/ BACKGROUND SPOKANE VALLEY, WASHINGTON 99206

w-0 PROJECT & LOS PH:  509-893-2617 FAX: 509-926-0227

CEDAR ROAD

FIGURE 10



AutoCAD SHX Text
PROJECT

AutoCAD SHX Text
SITE

AutoCAD SHX Text
4

AutoCAD SHX Text
1610

AutoCAD SHX Text
17

AutoCAD SHX Text
120

AutoCAD SHX Text
507

AutoCAD SHX Text
604

AutoCAD SHX Text
396

AutoCAD SHX Text
132

AutoCAD SHX Text
1

AutoCAD SHX Text
363

AutoCAD SHX Text
144

AutoCAD SHX Text
9

AutoCAD SHX Text
120

AutoCAD SHX Text
11

AutoCAD SHX Text
1

AutoCAD SHX Text
106

AutoCAD SHX Text
81

AutoCAD SHX Text
64

AutoCAD SHX Text
748

AutoCAD SHX Text
85

AutoCAD SHX Text
32

AutoCAD SHX Text
1574

AutoCAD SHX Text
81

AutoCAD SHX Text
81

AutoCAD SHX Text
0

AutoCAD SHX Text
74

AutoCAD SHX Text
8

AutoCAD SHX Text
0

AutoCAD SHX Text
22

AutoCAD SHX Text
129

AutoCAD SHX Text
547

AutoCAD SHX Text
4

AutoCAD SHX Text
21

AutoCAD SHX Text
920

AutoCAD SHX Text
208

AutoCAD SHX Text
106

AutoCAD SHX Text
309

AutoCAD SHX Text
295

AutoCAD SHX Text
64

AutoCAD SHX Text
434

AutoCAD SHX Text
511

AutoCAD SHX Text
EAGLE RIDGE BLVD

AutoCAD SHX Text
SR 195

AutoCAD SHX Text
CEDAR ROAD

AutoCAD SHX Text
MEADOW LANE DR

AutoCAD SHX Text
16TH AVE

AutoCAD SHX Text
INTERSTATE 90

AutoCAD SHX Text
THORPE ROAD

AutoCAD SHX Text
QUALCHAN DR

AutoCAD SHX Text
HATCH ROAD

AutoCAD SHX Text
177

AutoCAD SHX Text
4

AutoCAD SHX Text
2

AutoCAD SHX Text
16

AutoCAD SHX Text
92

AutoCAD SHX Text
724

AutoCAD SHX Text
13

AutoCAD SHX Text
24

AutoCAD SHX Text
1533

AutoCAD SHX Text
71

AutoCAD SHX Text
INLAND EMPIRE WAY

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
00

AutoCAD SHX Text
TRAFFIC VOLUME & LOS

AutoCAD SHX Text
INTERSECTION  IMPROVEMENT & LOS

AutoCAD SHX Text
*

AutoCAD SHX Text
NOT TO SCALE

AutoCAD SHX Text
CHENEY SPOKANE RD

AutoCAD SHX Text
156

AutoCAD SHX Text
29

AutoCAD SHX Text
129

AutoCAD SHX Text
628

AutoCAD SHX Text
4

AutoCAD SHX Text
21

AutoCAD SHX Text
928

AutoCAD SHX Text
208

AutoCAD SHX Text
*

AutoCAD SHX Text
24

AutoCAD SHX Text
2

AutoCAD SHX Text
151

AutoCAD SHX Text
4

AutoCAD SHX Text
2

AutoCAD SHX Text
16

AutoCAD SHX Text
92

AutoCAD SHX Text
700

AutoCAD SHX Text
11

AutoCAD SHX Text
24

AutoCAD SHX Text
1533

AutoCAD SHX Text
71

AutoCAD SHX Text
*

AutoCAD SHX Text
J-TURN/RO ONLY  TRAFFIC VOLUME & LOS 


FUTURE ANALYSIS WITH BACKGROUND PROJECTS & THE PROJECT

Trip Generation and Distribution

As noted earlier, trip generation rates for the AM and PM peak hours are determined by the use
of the Trip Generation Manual, 10" Edition published by the Institute of Transportation
Engineers (ITE). The purpose of the Trip Generation Manual is to compile and quantify
empirical data into trip generation rates for specific land uses within the US, UK and Canada.

Existing Land Use

For the existing auto care center (Approximately 2.0 ksf GFA) with auto wrecking junk yard,
Land Use Code (LUC) #942, Automobile Care Center was used to establish the number of
potential trips generated by the existing land use. The trip generation rates and the anticipated
number of AM and PM peak hour trips for the existing land use are shown on Table 7.

Table 7 -Trip Generation Rates for LUC # 942 — Automobile Care Center

AM Peak Hour Trips PM Peak Hour Trips

KSF Vol. @ 2.25 | Directional Distribution | Vol. @ 3.11 | Directional Distribution

trips per Unit | 66% In 34% Out | trips per Unit | 48% In | 52% Out

2.0 5 3 2 7 3 4
Average Daily Trip Ends (ADT) No ADT Average Rate Provided by ITE Trip
Units Average Rate ADT Generation Manual
2.0 - -

Proposed Land Use

For the proposed 157 units of a manufactured housing development, Land Use Code (LUC)
#240, Mobile Home Park was used to establish the number of potential trips generated by the
proposed land use. The trip generation rates and the anticipated number of AM and PM peak
hour trips for the land use are shown on Table 8.

Table 8 -Trip Generation Rates for LUC # 240 — Mobile Home Park

Dwelling AM Peak Hour Trips PM Peak Hour Trips
Units Vol. @ 0.26 | Directional Distribution | Vol. @ 0.46 | Directional Distribution
trips/units 31% In 69% Out | trips / Units 62% In 38% Out
157 41 13 28 73 45 28
Average Daily Trip Ends (ADT)
Units Rate ADT
157 5.00 785
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Trip Generation Summary

Since the existing automobile care center use is proposed to be replaced by the proposed project,
the existing land use subtracted from the proposed land use with the difference in trips generated
is shown on Table 9.

Table 9 - Trip Generation Summary (Figure 11 & 12)

AM Peak Hour PM Peak Hour
Vol. Directional Vol. Directional
Land Use Code (LUC) per Distribution per Distribution
LUC In Out LUC In Out
LUC 240 Mobile Home Park (Proposed) 41 13 28 73 45 28
LUC 942 Automobile Care Center (Existing) | <5> <3> <2> <7> <3> | <4>
New Trips 36 10 26 66 42 24
Average Daily Trip Ends (ADT) < > indicates
Land Use Code (LUC) Rate ADT Subtraction of number
LUC 240 Mobile Home Park (Proposed) 785
LUC 942 Automobile Care Center (Existing) -
New Trips -

As shown in Table 9, the proposed land use is anticipated to generate 36 additional trips in the
AM peak hour with 10 additional trips entering the site and 26 additional trips exiting the site. In
the PM peak hour, the proposed land use is anticipated to generate a total of 66 additional trips,
with 42 additional trips entering the site and 24 additional trips exiting the site. Please see Figure
11 & 12 for Trip Distribution.

Trip Distribution Characteristics of the Proposed Project

Considering many factors such as the surrounding transportation facilities, typical commuting
patterns, existing development in the area, and Average Daily Traffic counts, traffic for the
proposed development is anticipated as follows: 70% of trips will go to/from the north via SR
195, 15% of trips will go to/from the south via SR 195, and 15% of trips will go to/from the
southwest via Cheney Spokane Road. Of the 70% trips to/from the north via SR 195, 20% of
these trips will go to/from the east and north via Thorpe Road, 10% of these trips will go to/from
the west and north via 16™ Avenue, 15% of these trips will go to/from the west via I-90 and 25%
of these trips will go to/from the east via [-90. Of the 15% of trips to/from the south via SR 195,
8% of trips will travel to/from the east via Hatch Road and 7% of trips will travel to/from the
south via SR 195. Of the 15% to/from the southwest on Cheney-Spokane Road, 10% of trips will
get captured by the shopping areas along Cheney-Spokane Road and 5% of trips will continue
to/from the southwest via Cheney-Spokane Road.
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Year 2026 with the Background Projects and the Project

This scenario assumes that the project has moved forward and is added to the previously
established baseline. The traffic volume for this condition includes the traffic volumes shown on
Figures 9 & 10 and adds the project trips as shown on Figures 11 & 12. Please see Figures 13 &
14 for the traffic volumes used for this scenario. A summary of the Level of Service results is
shown in the following table.

Table 10 — Year 2026 LOS, with the Background Projects and with the Project (Fig. 13&14)

INTERSECTION AM Peak Hour PM Peak Hour
(S)ignalized | Delay Delay
(U)nsignalized | (sec) LLEs (sec) LOS
SR 195 & 16th Avenue U 343 D 102.3 F
e RO only on EB Approach U) | (23.3) ©) (73.1) F)
SR 195 & Thorpe Avenue U 254 D 24.0 C
SR 195 & Inland Empire Way U 11.3 B 18.1 C
Ch-Sp Road & SR 195 NB on/off Ramps U 9.1 A 9.1 A
Ch-Sp Road & SR 195 SB on/off Ramps (1) | U 26.8 D 15.1 C
Ch-Sp Road & SR 195 SB on/off Ramps (2) | U 11.1 B 17.4 C
SR 195 & Meadowlane Drive U 47.0 E 37.8 E
e WSDOT % J-Turn L) | (14.3) (B) (14.7) (B)
SR 195 & Hatch Road U 18.6 C 31.8 D
e Hatch Road Bridge Project U) | (18.6) ©) (31.8) (D)

The City of Spokane and WSDOT have adopted level of service D as the minimum acceptable
level for signalized intersections and level of service E as the minimum acceptable level for

unsignalized intersections.

As shown in Table 10, all intersections are anticipated to operate at an acceptable level of service
except the intersection of SR 195 & 16™ Avenue. As mentioned in the without project scenario,
the LOS deficiency is resulted by WB left and thru movements which have relatively low traffic
volumes (Thru: 2, Left: 4). As the demand volumes used for the future year are only a projection
of future traffic volumes, we recommend that the volumes and operation for the intersection be

monitored over time.

Whipple Consulting Engineers, Inc.
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ADDITIONAL ANALYSIS

Right-Turn Lane Warrant Analysis

Per the request of WSDOT, we have analyzed the intersection of Inland Empire Way & SR 195
to determine if a right turn is warranted based upon the WSDOT design manual Exhibit 1310-7a
and Exhibit 1310-11. The results are summarized here and the exhibits are shown in the
appendix:

Future Traffic Volumes with the Project

For right-turn lane warrant analysis, the traffic volumes for 2026 with background projects and
project scenario as shown in Figure 13 & 14 have been used. The summary of traffic volumes for
2021 & 2026 scenarios are shown in following tables.

Table 11 - Existing Traffic Volumes on SR 195 Southbound

Time Southbound (Veh/hour)
Through | Right-Turn Right-lane (Through + Right) *
AM Peak Hour 492 2 -
PM Peak Hour 1038 12 774

*Per 1310.03 Right-Turn Lanes in WSDOT Design Manual, for multilane, high-speed highways (posted speed
45 mph or above), it is noted to use the right-lane peak hour approach volume (through + right-turn). Since
the traffic volumes in PM peak hour for the project trips and existing traffic volumes are the most critical,
only traffic volumes for right-lane in PM peak hour have been counted.

Table 12 - Summary of 2026 Southbound Traffic Volumes at Inland Empire Way & SR 195

Time Southbound (Veh/hour)
Through | Right-Turn | Right-lane (Through + Right) *
AM Peak Hour 657 12 -
PM Peak Hour 1610 59 1,230

*Based upon the 2021 ratio between the total SB volumes and right-lane volumes (774/ (1,038+12) =0.737),
2026 right-lane volume has been calculated ((1,610+59) x 0.737 = 1,230).

Right-Turn Lane Warrant Analysis

Per 1310.03 Right-Turn Lanes in WSDOT Design Manual, the intersection of Inland Empire
Way & SR 195 has been analyzed to determine if a right turn lane is warranted. The result and
exhibit are shown below:

Intersection: Results
SR 195 & Inland Empire Way Plots above the line —
e Right Turn Lane Warrant Analysis | The right-turn lane warrant is met

Whipple Consulting Engineers, Inc. 37 Latah Glen Residential Community



Conclusion

Based upon the right-turn lane warrant analysis provided, it is concluded that the intersection
meets the WSDOT right turn lane warrant. However, the intersection level of service remains at
an acceptable level through the buildout period. Additionally, there is also a sight distance
concern associated with a dedicated right turn lane, as a vehicle within the turn lane blocks the
view of oncoming traffic. We propose additional consultation with the WSDOT that this be
reevaluated after the 100™ homesite.

Whipple Consulting Engineers, Inc. 38 Latah Glen Residential Community



Highway Segment LOS and Queue Analysis

WSDOT has requested within the scope that an analysis of the SR 195 NB Ramp and 1-90
Interchange be included. For a highway interchange there is not a single level of service model
like a standard intersection but the analysis of multiple elements, and then the review by a
transportation professional to determine acceptance and/or impact. These elements include the
ramp queue length, the ramp merge area, and the [-90 freeway segment. These elements have
been analyzed for the current condition. The future year 2026 without the project with the 1.0%
background growth rate and the background projects. The future year 2026 with the project, with
the 1.0% background growth rate and the background projects.

NB SR 195 Ramp Configurations
NB SR 195 Ramp has 2-lanes, each with 500 ft (20 vehicles per lane) of storage. The vehicle
release method is alternating green phases. The WSDOT recommended maximum hourly rate

and minimum hourly rate to avoid ramp queuing on NB SR 195 Ramp are maximum of 1200
vph (AM) & 800 vhp (PM) and minimum of 800 vph (AM) & 300 vph (PM).

Traffic Volumes Statement

With WSDOT’s Open Bid to install Ramp Meters along I-90 at Hwy 2 as well as other ramps
within the downtown core. These projected volumes are subject to change, to an unpredictable
value. Also, with the change in volumes all analysis that utilizes these volumes will also be
subject to change.

Traffic volumes for the year 2019 conditions were provided by WSDOT. Traffic volumes for the
year 2021 existing conditions assumed that the 2019 traffic volumes experience an increase
above the 2019 traffic volumes at the established background rate. Two scenarios were examined
for the year 2026 analysis. The first scenario assumes that the development has not moved
forward and analyzes the scoped intersections with the background growth rate & background
projects (Amazon, The Summit, Eagle Ridge 13" Addition, Tangle Ridge & Wheatland Estates).
The second scenario assumes the same, but adds the project trips. These scenarios will allow a
determination to be made as to what the future conditions may be both with and without the
project. The volumes used for this analysis are shown on the following Tables.

Table 13 — AM Traffic Volumes (vehicles per hour)

Growth Growth Backeround 2026 2026

2019 Rate 2021 Rate Prﬁ.ec‘i Without | Project With

(2021) (2026) ) Project Project

1-90 3,556 1.020 3,627 1.051 8 3,821 ; 3,821
Main

51}311395 1277 | 1.020 1303 1.051 40 1,409 6 1415
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Table 14 — PM Traffic Volumes (vehicles per hour)

Growth Growth Backeround 2026 2026
2019 Rate 2021 Rate Prﬁ.ec‘i Without | Project With
(2021) (2026) ) Project Project
1-90 4322 1.020 4,409 1.051 719 5,353 ; 5353
Main
51::1;5 630 1.020 643 1.051 26 701 6 707

NB SR 195 Ramp Queue Length Analysis

Based upon the spreadsheet provided by WSDOT for queue analysis, the maximum queue length
on NB SR 195 Ramp has been updated and summarized in Table 15.

Table 15-EB SR 195 Ramps-Queue length analysis with current discharge rate
A B C
Scenario 2021 %026 2026 with C-B
Existin without Project
g Project J
Traffic Volumes AM 1,303 1,409 1,415 6
(VPH) PM 643 701 705 4
WSDOT Ramp AM 1,200 1,200 1,200 -
Existing Metering
Rate (VP Py oo | S0 s
{Future Meter Rate}
Max. Vehicles in Queue (Veh) 135 227 233 6
Max. Queue Length (ft) 3,377 5,663 5,830 167
Queue Length Available (ft) 1,000 1,000 1,000
AM Excess Queue Length (ft) 2,377 4,663 4,830 167
Time of Day 1,000 ft Queue 7:35 AM — 7:30 AM — 7:30 AM —
Length is Exceeded 8:29 AM 8:59 AM 8:59 AM -
(Max. Time of Exceedance) (7:54 AM) (8:12 AM) (8:12 AM)

o Max. Vehicles in Queue (Veh) 12 16 16 1
X;“gﬁ | PM Max. Queue Length (ft) 304 391 400 9
Max. Queue (Meter Queue Length Available (ft) 1,000 1,000 1,000

Length/ Rae: Excess Queue Length (ft) 0 0 0 0
Queue 800 Time of Day 1,000 ft Queue
Exceedance/ .
Ti VPH) Length is Exceeded - - - -
imes of
Exceedance (Max. Time of Exceedance))
Max. Vehicles in Queue (Veh) - 499 516 17
PM Max. Queue Length (ft) - 12,484 12,897 413
(Meter Queue Length Available (ft) 1,000 1,000 1,000
ing Excess Queue Length (ft) - 11,484 11,897 413
Rate: . _ . .
w00’ | Time of Day 1,000 ft Queue 3:18 PM 3:18 PM
. 5:59 PM 5:59 PM
VPH) Length is Exceeded - -
(Max. Time of Exceedance) (3:39 PMoor | (5:59 PM or
) After) After)

As shown in Table 15, the maximum queue length for all scenarios in AM peak are anticipated to
exceed the current storage space of 1,000 ft and the durations with queue beyond the storage for
all scenarios are anticipated to continue to after AM peak hour. In PM peak, maximum queue
lengths for all scenarios are anticipated to stay within the current storage space of 1,000 ft,
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however, with 500 vph metering rate (to improve LOS on [-90 segment), the maximum queue
length for all future scenarios in PM peak are anticipated to exceed the current storage space and
the durations with queue beyond the storage for all future scenarios in PM peak are anticipated to
continue to after PM peak hour. As the demand volumes used for the future year are only a
projection of future traffic volumes, we recommend that the volumes and the queue length be
monitored over time.

1-90 Segments L.OS Analysis

The future Levels of Service at the freeway segments were calculated using the methods from
the Highway Capacity Manual 6™ Edition as implemented in HCS?7, version 7.7. The Levels of
Service for 1-90 segments within the study area are summarized on the following table.

Table 16- I-90 Freeway Levels of Service with Current Metering Rates (AM: 1,200 vph, PM:
800 vph)

2021 Existing 2026 W/O Project 2026 W/ Project
I-90 SEGMENT Density | | | Density | ¢ Density LOS
(pc/mi/In) (pc/mi/In) (pc/mi/In)

Ramp Merge Area - NB SR 195 | AM 37.4 E 39.8 E 39.8 E
to EB 1-90 PM 37.1 E | Exceed50.0 | F | Exceed50.0 | F
(With 500 vph metering rate at PM) (47.3) (E) (47.3) (E)
Basic Area - NB SR 195 to AM 34.7 D 36.8 E 36.8 E
Walnut Street PM 34.5 D | Exceed45.0 | F | Exceed45.0 | F
(With 500 vph metering rate at PM) (44.0) (E) (44.0) (E)
Ramp Diverge Area - EB 1-90 AM 25.3 C 26.4 C 26.4 C
to Walnut Street PM 24.3 C 29.5 C 29.5 C

As shown in Table 16, the change of the density & level of Service on 1-90 segments by adding
new trips of the project were minimal considering. For 2026 PM peak hour at current metering
rates, the level of service at Ramp Merge area and Basic area is anticipated to operate at “F”. With
500 vph ramp metering rates in PM peak hour, it is anticipated to operate at level of service “E”.

Conclusion

Based upon the analysis provided it is concluded that the addition of the project trips will have
an impact upon the SR 195 & 1-90 Interchange, by adding 6 vehicles (167 ft) in queue for AM
and 0 vehicles (9 ft) in queue for PM.

SR 195 Corridor Improvement Projects.

Within the SR 195 Corridor for the past two years development projects have been conditioned
by WSDOT to construct an improvement project(s) along the corridor with the goal to achieve a
net zero balance in trips at the I-90/SR 195 Eastbound on ramp. The projects would essentially
redirect existing and future traffic from the mainline, or as in the case of 16™ Avenue redirect
trips before they even get onto SR 195. This redirection of trips would reduce traffic volumes so
that there would be room for the future I-90 Eastbound trips. Typically, those trips that have a
destination to the east of the City of Spokane, and is truly an intra state trip.
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As shown in the previous analysis section the Northbound SR 195 to Eastbound I-90 Ramp it
was concluded that the project trips would have a minimal impact on the ramp as the capacity of
the ramp, with the ramp meter has been reached. So, these improvement projects would have an
additional improvement to the operation of the corridor as a whole. The following are
descriptions of the improvement projects:

16" Avenue — EB Turn restrictions. The improvement project places a raised island, that
channelizes all eastbound trips as a right turn, southbound movement onto SR 195. The project
also includes an acceleration lane before a merge section. By restricting the eastbound left turn
movement, a lot of the trips that originate from the intersection of Sunset Highway &
Government Way and 14™ Avenue & Lindke Street, would by an increase in time and effort
would be redirected toward sunset highway or seek I-90 connections outside of the downtown
core. This improvement project has currently been included as a condition in the Wheatland
Estates project.

Thorpe Road Exit — Flashing Beacon and Sign. The improvement project places a directional
sign before the Thorpe Road Northbound Exit. The Sign provides direction toward the City
Center and the South Hill via Inland Empire Way. There is also a flashing beacon sign that is
activated when the ramp meter signal is operating. The flashing beacon provides drivers with
advance warning of additional delay. It is believed that with advance warning, drivers bound for
the City Center or the South Hill would opt to exit at Thorpe Road and take this alternate route to
their destination. It is anticipated that the presence and operation of this improvement would
redirect 15% of traffic volumes from the mainline volumes. This improvement project is a
condition of the Summit and Tangle Ridge Projects, the project has been privately funded, with
an approved WSDOT design. The improvement is scheduled to be completed in the spring of
2021.

Cheney-Spokane Road Ramp — Connection to Inland Empire Way. This improvement
project proposes to extend the northbound ramp further north along SR 195, underneath the
existing railroad bridge to the original Inland Empire Way & Sr 195 intersection. From the
original intersection the northbound on ramp will begin. For the extension SR 195 and the ramp
will be separated by a WSDOT approved barrier wall. At the old intersection the connection to
Inland Empire Way would be reestablished, providing an alternate route for traffic. It is
anticipated that the presence of the route with appropriate signage would redirect 15% of traffic
volumes from the on-ramp volumes.

In addition to the connection, it is proposed that a ramp meter signal be installed at the ramp with
an appropriate queue length. Like the ramp meter at 1-90, the additional time delay would
redirect drivers bound for the City Center or the South Hill to the alternative route of Inland
Empire Way. The improvement is anticipated to create better local connections and preserve the
state facilities for intra City travel (City to City) as opposed to inter City travel (travel within the
City) It is anticipated that the presence and operation of the ramp meter redirect 50% of traffic
volumes from the on-ramp volumes when in operation. It is anticipated that the ramp meter
would operate at similar times as the ramp meter at [-90, thus preserving the capacity of both. As
the Thorpe Road Sign project establishes a virtual link for operations, the two meters could be
tied together to provide drivers with additional advance warning.
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There has also been discussion of utilizing the WSDOT reader board to provide additional driver
information. The sign is currently north of the Cheney Spokane Road Interchange. Its relocation
south of the interchange may redirect trips bound for the City Center and the South Hill to exit at
Cheney Spokane Road.

The following is an Exhibit of the anticipated trips that would be redirected by these
improvement projects. For convenience the anticipated trips from this project (Latah Glen) that
may be redirected is highlighted in yellow.

Exhibit 1 — Redirected Trips
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As shown in the Exhibit based upon the anticipated percentages of redistribution, the three

improvement projects have the potential to remove 363 existing AM peak hour and 157 PM peak
hour trips from the I-90/ SR 195 Northbound to Eastbound Ramp. This redirection of trips forms
the basis for no additional trips on the ramp.

Table 17 — Corridor Project Trip Summary — With Improvement Credit

Redirected Trips from Ramp by SR 195 Projects
Or‘iginal Turn Flashing Inlal.ld Trips on
Trips on . . Empire Ramp after
Restriction Beacon @ Total . .
Ramp @ 16th Thorpe Way Ramp Redirection
& Meter
AM PM AM|PM| AM| PM | AM | PM | AM | PM AM PM
EXISng TS| 303 | 643 | 53 | 20 | -150 | -60 | -160 | -77 | -363 | -157 | 940 | 486
on Ramp
Summit 22 17 - - -3 -2 -3 -3 -6 -5 16 12
Wheatland 50 9 - - -6 -1 -8 -1 -14 -2 36 7
Tangle Ridge 10 7 - - -1 -1 -2 -1 -3 -2 7 5
Latah Glen 13 5 - - -2 -1 -2 -1 -4 -2 9 3
Talon Ridge 42 14 - - -5 -2 -6 -2 -11 -4 31 10
Greens @
Meadowlane 5 3 - - -1 0 -1 -1 -2 -1 3 2
Marshall Creek 72 33 - - -9 -4 -11 -5 -20 -9 52 24
Project Total 214 88 0 0 -27 -11 -33 -14 -60 -25 154 63
Total 1,517 | 731 | -53 20 | <177 | 71 | -193 | -91 | 423 | -182 | 1094 549
Difference between Redirected Existing Trips & Total Project Trips on Ramp after Redirection | -209 -94

As shown in Table 17 the corridor projects after redirection from the improvement projects are
anticipated to total 154 AM Trips and 63 PM peak hour trips. With the credit from the
improvement projects there would no additional trips on the ramps and also still be additional
capacity for future projects within the corridor.

Improvement Project Timing

In regard to the timing of each improvement project a separate report is anticipated to be
completed. This report would consider the corridor projects buildout schedule by year, the
anticipated credit of each improvement, and when each improvement project would need to be
implemented to maintain no additional trips on the ramp.

Conclusion

It is concluded that with the improvement projects that a significant number of trips would be
redirected away from the NB US 195 to EB 1-90 ramp, and that the net result would be no
additional trips to the ramp.
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CONCLUSIONS & RECOMMENDATIONS

Conclusions

This Traffic Impact Analysis (TIA) has reviewed and analyzed the study area per the scope
established by the City of Spokane and WSDOT. Based upon the analysis, field observations,
assumptions, methodologies and results which are provided in the body of this report, it is
concluded that the development of the proposed project will generate new trips on the existing
transportation system and that those trips will have an impact on the transportation system. This
conclusion was reached and has been documented within the body of this report.

Under the existing conditions, all intersections are currently operating at an
acceptable level of service.

For the year 2026 with background growth rate scenario, all intersections are
anticipated to continue to operate at an acceptable level of service except the
intersection of SR 195 & 16" Avenue. With the mitigation provided by the
Spangle-Wheatland project (Right Out only on eastbound approach), the
intersection of SR 195 & 16" Avenue is anticipated to operate at an acceptable
level of service.

For the year 2026 with background growth rate plus background projects
and without this project scenario, all intersections are anticipated to operate at
an acceptable level of service except the intersection of SR 195 & 16™ Avenue
even with the mitigation provided by the Spangle — Wheatland project. The LOS
deficiency of the intersection at SR 195 & 16™ Avenue is just above the threshold
(53.4 sec vs LOS F threshold - 50.0 sec). As the demand volumes used for the
future year are only a projection of future traffic volumes, we recommend that the
volumes and operation for the intersection be monitored over time.

For the year 2026 with background growth rate plus background projects
and with this project scenario, all intersections are anticipated to operate at an
acceptable level of service except the intersection of SR 195 & 16" Avenue even
with the mitigation by the Spangle — Wheatland project (73.1 sec vs LOS F
threshold — 50.0 sec). At this time no mitigation at the SR 195 & 16" intersection
is proposed other than the change proposed by the Spangle — Wheatland project
(Please see Wheatland Estates Proposed Traffic/Transportation Conditions of
Approval letter in Background Project section of Appendix).

As shown in the Additional Analysis - Right Turn Lane Warrant Analysis section, it is concluded
that the intersection of Inland Empire Way & SR 195 meets the WSDOT right turn lane warrant.
However, the intersection level of service remains at an acceptable level through the buildout
period. Additionally, there is also a sight distance concern associated with a dedicated right turn
lane, as a vehicle within the turn lane blocks the view of oncoming traffic. We propose additional
consultation with the WSDOT that this be reevaluated after the 100™ home site has received an
occupancy permit.
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As shown in the additional analysis Highway Segment LOS and Queue Analysis section, based
upon the analysis provided it is concluded that the addition of the project trips will have an
impact upon the SR 195 & 1-90 Interchange, by adding 6 vehicles with a calculated 167 ft
addition in queue for AM and 1 vehicle with a calculated 9 ft addition in queue for PM.

As shown in the additional analysis section — SR 195 Corridor Improvement Projects, it was
concluded that with the EB Turn Restrictions at 16 Avenue, Flashing Beacon and Sign at
Thorpe Road Exit, and Connection to Inland Empire Way at Cheney-Spokane Road Ramp
projects (by other projects, yet to be approved but in the pipeline) that a significant number of
trips would be redirected away the NB US 195 to EB 1-90 ramp, and that the net result would be
no additional trips to thel-90 Ramps.

Recommendations

It is recommended that the project be conditioned to participate in the Corridor Improvement
projects as described within this document. The proposed conditions are as follows.

A. Vehicular traffic from this project is expected to add 13 AM trips and 5 PM trips to
the NB US 195 to EB I-90 ramp. WSDOT has commented that no additional peak
hour trips may be added to the ramp due to safety concerns. Latah Glen is therefore
required to contribute funds to complete an improvement to the US 195 corridor that
will reduce the impact of its traffic on NB US 195 to EB I-90 ramp (““Mitigation
Project”). Latah Glen may receive certificate(s) of occupancy after a financial
commitment is in place (secured by a letter of credit or bond), which has been
approved by the City, providing for the funding of the design and the construction for
the Mitigation Project(s), which shall be under contract for construction within one
year from issuance of the 157" certificate of occupancy. The details of the mitigation
project(s) will be agreed upon by the developers, City and WSDOT. The applicant’s
contributions to funding the design and construction of the mitigation project(s) will
qualify for a credit against transportation impact fees per SMC 17D.075.070

B. Latah Glenn may receive certificate(s) of occupancy once a financial commitment is
in place (secured by a letter of credit or bond), which has been approved by the City,
providing for a.) the construction of the 16™ Avenue improvements with SR 195, and
b.) Cheney-Spokane Road Ramp — Connection to Inland Empire Way Improvement.
This commitment may be defined as an agreement between several developers to fund
and construct the 16™ Avenue, and the Cheney-Spokane Road Ramp — Connection to
Inland Empire Way Improvement projects within a specified time frame, not to exceed
six years, as agreed upon by city staff and WSDOT. The applicant’s contributions to
funding the design and construction of the Improvement projects will qualify for a
credit against transportation impact fees per SMC 17D.075.070.

i.  The 16" Avenue and SR 195, improvement project participation is at
$8500.00/PM peak hour trip and will consist of the proportionate share of the
following:
o [Install a raised curb island
o Channelize the turn lane
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e Add a southbound acceleration lane. tmze
ii.  The Cheney-Spokane Road Ramp — Connection to Inland Empire Way
Improvement project participation is at $1,160.64/PM peak hour trip and will
consist of the proportionate share of the following:
o Extend the northbound ramp to Inland Empire Way,
e One or Two-way connection to Inland Empire Way,
Install ramp with acceleration lane
o [nstall ramp meter signal
® Relocate existing sign bridge
iii.  Latah Glen Financial Commitment
The financial commitment for Latah Glen development based upon the rate of
participation is as follows for the 16™ Avenue improvement with 66 PM peak
hour trips at $500.00 per unit. The participation percentage is anticipated to
total 333,000 (66 trips * $500.00). For the Cheney-Spokane Road Ramp
improvement with 66 PM peak hour trips at $1,160.64 per PM peak hour trip.
The participation percentage is anticipated to total $76,602.24(66 trips *
81,160.64). In summary the total financial commitment due is $109,602.24 or
8698.11 per unit ($109,602.24/157units).
iv.  The applicant’s contributions to funding the design and construction of the
Improvement projects will qualify for a credit against transportation impact
fees per SMC 17D.075.070.

Based upon the conclusions within this study, the proposed project is recommended to complete
all required conditions of approval and should be allowed to move forward without further traffic
analysis, or offsite mitigation.
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TECHNICAL APPENDIX




METHODS AND CRITERIA




Unsignalized Intersection
Level of Service Criteria

Level of Service | Delay Range (sec) Expected Delay to Minor Street Traffic

A <10 Little to No Delay

B >10and <15 Short Traffic Delays

C >15and < 25 Average Traffic Delays

D >25 and < 35 Long Traffic Delays

E >35and <50 Very Long Traffic Delays
E > 50 Stop-and-Go Condition

Delays Generally Longer than Acceptable

Unsignalized Intersections
Level of Service Descriptions

LOS General Description
A . Nearly all drivers find freedom of operation.
. Very seldom is there more than one vehicle in the queue.
B . Some drivers begin to consider the delay an inconvenience
Occasionally there is more than one vehicle in the queue.
C . Many times there is more than one vehicle in the queue.
. Most drivers feel restricted, but not objectionably so.
D Often there is more than one vehicle in the queue.
. Drivers feel quite restricted.
. Represents conditions in which the demand is near or equal to the probable
E maximum number of vehicles that can be accommodated by the movement.
. There is almost always more than one vehicle in the queue.
Drivers find the delays approaching intolerable levels.
Forced flow.
F . Represents an intersection failure condition that is caused by geometric and/or

operational constraints external to the intersection




Signalized Intersection
Level of Service Criteria

Level of Service | Delay Range (sec)
A <10
>10 and < 20
>20 and < 35
>35 and < 55
> 55 and < 80
>80

m im0 |(®m

Signalized Intersections
Level of Service Descriptions

LOS General Description

Very low delay at intersection.

A All signal cycles clear.
No vehicles wait through more than one signal cycle.
Operating speeds beginning to be affected by other traffic.

B Short traffic delays at intersections.
Higher average intersections delays resulting from more vehicles stopping.
Operating speeds and maneuverability closely controlled by other fraffic.

C Higher delays at intersections than for LOS B due to a significant number of vehicles
stopping.
Not all signal cycles clear the waiting vehicles.
Tolerable operating speeds, but long traffic delays occur at intersections
The influence of congestion is noticeable.

D Many vehicles stop and the proportion of vehicles not stopping declines.
The number of signal cycle failures, for which vehicles must wait through more than
one signal cycle are noticeable.
Speeds are restricted, very long traffic delays are experienced and traffic volumes
are near capacity.

E Traffic flow is unstable so that any interruption, no matter how minor, will cause
queues to form and service to deteriorate.
Traffic signal cycle failures are frequent occurrences.
Extreme delays resulting in long queues which may interfere with other traffic
movements

F Stoppages of long duration and speeds may drop to zero.

There may be frequent signal failures.
Vehicle arrival rates are greater than capacity.
Considered unacceptable by most drivers.
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RAW TRAFFIC COUNTS






























































































ADJUSTMENT TRAFFIC FACTOR CALCULATION










BACKGROUND PROJECTS
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BACKGROUND TRAFFIC GROWTH & BACKGROUND PROJECTS

Background Traffic Growth

Background traffic growth is an anticipated increase in traffic volume from year to year. As the
existing land uses that surround a transportation facility mature, an increase in traffic results and
may be due to either an increase in drivers per household or a household’s purchase ofan
additional vehicle. Many things can cause an increase in the traffic volumes of a facility. The
objective of the background traffic growth rate is to anticipate what the fraffic volumes may be in
the future. The background traffic growth rate for an area or street is determined by means of
physical counts collected by local governmental agencies. The counts are compared on a yearly
basis and a rate of increase is calculated from the data.

The background growth rate was determined to be 1.0% per year. Based on a seven-year build
out, compounded annually, the total increase in traffic rate for the year 2025 is anticipated to be

1.072.
Background Project Traffic

In addition to the natural increase in background growth, background projects that have already
been approved or have made application and have been vested before this project have been
included. The background projects scoped for this analysis are shown in Table 3. The background
project traffic volumes used for this report are shown on Figure 5 and Figure 6.

Table 3 — Background Projects and Vested AM & PM Trips
Remaining | AM Peak Hour Trips | PM Peak Hour Trips

Backgro_und Project Lots/ umits | Total | " In QOut | Total | Im |Out
Eagle Ridge 104 77 19 58 103 65 38
Total Vested 104 77 19 58 103 05 38

Note: all of the trips shown are not anticipated to travel through the scoped intersections.

Whipple Consulting Engineers, Inc. 17 The Summit TIA









TRIP GENERATION AND DISTRIBUTION
As noted earlier, trip generation rates for the AM and PM peak hours are determined by the use
of the Trip Generation Manual, 10" Edition published by the Institute of Transportation
Engineers (ITE). The purpose of the Trip Generation Manual is to compile and quantify
empirical data into trip generation rates for specific land uses within the US, UK and Canada.

For the proposed plat, the 99 Single Family lots, Land Use Code (LUC) # 210 Single Family
Detached Housing was used to establish the number of potential trips generated by the land use.
The trip generation rates and the anticipated number of AM and PM peak hour trips for the land
use of the proposed project are shown on Table 4.

Table 4-Trip Generatlon Rates for LUC # 210 Smgle Family Detached Housmg

_ SERE : L o PM PeakHour B
Dwellmg Dn-ectmnal - Vol @ 0.99 o onal
Umts i i stmbutmn | tripsper | Dlsfnbution S
T 5% T75%0ut | Unit |- 3%In 37% Out
99 19 55 99 62 37
. AverageDaily Tnp Ends (ADT) ' ' o
 Units | Rate . . ADT
99 9.44 935

As shown in Table 4, the proposed residential development is anticipated to generate 74 trips in
the AM peak hour with 19 trips entering the site and 55 trips exiting the site. In the PM peak
hour, the land use of the development is anticipated to generate 99 trips with 62 trips entering the
site and 37 trips exiting the site. The land use of the development is anticipated to generate 935
average daily trips to/from the project over a 24-hour period.

Trip Distribution Characteristics of the Proposed Project

Considering many factors such as the surrounding transportation facilities, typical commuting
patterns, existing development in the area, and Average Daily Traffic counts, traffic for the
proposed development is anticipated as follows: 70% of trips are anticipated to travel to/from the
north via Cedar Road, 5% of trips are anticipated to travel to/from the south via Cedar Road and
25% of trips are anticipated to travel to/from the east via Eagle Ridge Boulevard. Please see
Figures 3 & 4 to see a graphical representation of these distribution.

‘Whipple Consulting Engineers, Inc. 20 The Summit TIA
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Trip Generation Characteristics for the Proposed Project

As noted earlier, trip generation rates are determined by use of the Trip Generation Manual, 10"
Edition published by the Institute of Transportation Engineers (ITE) to determine the number of
trips generated during the AM & PM Peak Hour. The purpose of the Trip Generation Manual is
to compile and quantify empirical trip generation rates for specific land uses within the US, UK

and Canada.

Proposed Land Use

For the proposed 45 lot development, Land Use Code LUC#210, Single Family Detached
Housing was used to establish the number of additional potential trips generated by the proposed
land use. The trip generation rates and the anticipated number of AM & PM peak hour trips for
the proposed land use are shown on Table 1.

Table 1 - Trip Generation Rates for LUC # 210 — Single Family Detached Housing
No. of AM Peak I:.Iour. PM Peak H?ur :
Dwelling Vol: @ 0.74 D.lre(‘:th}al Vol. @ 0.9 D.lrec.:tlm?al
Units trips per Distribution trips per Unit Distribution
Unit 25%In | 75% Out 63% In | 37% Out
45 34 8 26 45 28 17
Average Daily Trip Ends (ADT)
Units Rate ADT
45 9.44 425

As shown in Table 1, the land use of the development is anticipated to generate 34 trips in the
AM peak hour with 8 trips entering the site and 26 trips exiting the site. In the PM peak hour, the
land use of the development is anticipated to generate 45 trips with 28 trips entering the site and
17 trips exiting the site. The land use of the development is anticipated to generate 425 average
daily trips to/from the project.

TRrRIP DISTRIBUTION

As shown on the site plan, the site will be accessed by Boulder Ridge Drive (please see Figure 2,
Site Plan). It is anticipated that the residents of the site will generally use the following
roadways:

Parkridge Boulevard is generally a north-south, two-way, 2-lane local access road that extends
south from Eagle Ridge Boulevard through Basalt Ridge Drive, Pheasant Ridge Drive
Woodhaven Drive, and Siena Peak Drive before curving east and intersecting with Tangle
Heights Drive. Parkridge Boulevard primarily serves residential land uses. The speed limit on
Parkridge Boulevard is 25 MPH

Basalt Ridge Drive is an east-west, two-way, 2-lane local access road that extends east from
Parkridge Boulevard through Pheasant Ridge Drive, Woodhaven Drive, Siena Peak Drive, and
Forest Ridge Drive before curving south, going through Boulder Ridge Drive and transitioning
into Tangle Heights Drive. Basalt Ridge Drive primarily serves residential land uses. The speed
limit on Basalt Ridge Drive is 25 MPH.
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1. Within the City of Spokane South Service Area, the current transportation impact
fee is $1,160.64 / PM Peak trip paid at time of building permit. As this project is
in the Town of Spangle and there exists no inter-local agreement between the City
and the Town, respectively the Spangle-Wheatland project shall participate in the
Meadowlane Y2 J-turn project for a value of $1,160.64 x 197 lots = $228,646.08
less the cost of the 16™ Avenue Improvements.

2. The Spangle-Wheatland project will construct the 16™ Avenue and SR-195 Island
Project at the noted intersection. The cost of this improvement has been estimated
at $50,000.

3. Based on the cost of the 16" Avenue and SR-195 Island Project, it is anticipated
that the Spangle-Wheatland project would contribute $228,646.08- $50,000 =
$178,646.08 toward the Meadowlane and SR-195 Y4 J-Turn project.

4. Based on previous projects within this corridor it would be expected that the
Spangle-Wheatland project would post two bonds, one for the 16™ Avenue Island
Project and one for the Meadowlane % J-Turn project at the time of final plat of
the first phase in addition to any bonds required to the Town of Spangle for said
phase. These bonds would be in the name of both the Town of Spangle and the
City of Spokane, these bonds can be released upon acceptance of the constructed
projects by the WSDOT.

5. That the Spangle-Wheatland project accepts a condition to be a member of the
LLC or other entity that will be created to construct the Meadowlane 2 J-Turn
and that the project agrees to be responsible for its proportionate share even in the
event that the value exceeds the $178,646.08, conversely, if the project is
constructed and the value is less no additional payments to any public corporation
would be required.

6. It would be the intent that the bond could be in effect for as many as 5 years from
the time of preliminary plat approval, with the element being constructed prior to
any plat extensions.

A follow-up assessment of the effectiveness of the 16" Avenue improvement or lack of
increase in traffic at the SR-195 and I-90 Interchange, is required 120 days after final
platting of the last lot. That assessment will include a pre- vs post-improvement analysis
prepared by the applicant’s traffic engineer. The purpose of the analysis is to determine to
what extent, the proposed improvement results in the diversion of traffic from the SR 195
and 1-90 Interchange northbound to eastbound ramp as a result of changes at the 16™
Avenue Island project. The Meadowlane % J-turn would be exempt from any future
analysis as this was an impact and LOS mitigatory contribution.

The effective analysis shall be based upon traffic data collected between 14 to 30 days
prior (pre) to and after (post) the installation of the improvement, and opening of 16™
Avenue.

During the period that data is being collected for the Pre- to Post-improvement analysis
WSDOT will not change its ramp metering protocol for the I-90/SR 195 ramp
interchange, in order to ensure that the results of the post-improvement analysis are not
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affected by such changes. The applicant’s traffic engineer is responsible for notifying
WSDOT of the study dates. Notification is to be by email as well as by phone.

The Pre- vs Post- improvement assessment, will be submitted to WSDOT for information

only, the development of the project is not conditioned upon the effectiveness of the

improvement projects, given that match funds will have been spent, and that mitigation is
consistent with the project impacts.

We believe that these proposed changes, along with other changes in the corridor, will reduce

trips to the NB to EB ramp thereby positively impacting the ramp metered facility. Additionally,

the improvements and participation at the Meadowlane %2 J-Tum will significantly improve

Level of Service and Safety within the SR-195 Corridor by continuing to minimize conflicting

movements. We would accept these as appropriate conditions to mitigate the peak hour trip

impacts from this proposal.

For reference related to the Meadowland %2 J-Turn, LLC or constructed entity the following

should apply.

TABLE 1 - MEADOW LANE % J-TURN INTIAL CONTRIBUTION BY PROJECT

$1,160.64 /LOT

1,802.38

Spangle — Wheatland Estates

$178,646.08

(Spangle does not have a
waiver available)

197 $228,646.08

(less $50k for 16™ Avenue) - $50,000.00
$178,646.08
Tangle Ridge 45 $52,228.80 $81,107.10
Paras — Short Course 32 $37,140.48 $57,676.16
Talon / Qualchan View 160 $185.702.40 $288,380.80
Summit 80 $95,851.20 $144,190.40
Total 514 $546,568.96 $750,000.54
Estimated Improvement Cost $750,000.00

Estimated Short Fall $203,431.04 ~
Difference from Standard 317 $641.74 / lot extra
Impact Fee

Total Fee per lot
($1,160.64 + 641.74)

$1,802.38/Iot
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YEAR 2021

LEVEL OF SERVICE CALCULATIONS

AM & PM EXISTING CONDITIONS




















































YEAR 2026

LEVEL OF SERVICE CALCULATIONS

AM & PM WITH BACKGROUND GROWTH RATE


























































YEAR 2026
LEVEL OF SERVICE CALCULATIONS

AM & PM WITHOUT PROJECT, WITH BACKGROUND






































































YEAR 2026
LEVEL OF SERVICE CALCULATIONS

AM & PM WITH PROJECT, WITH BACKGROUND






































































1-90 SEGMENT LOS & QUEUE ANALYSIS




Project Information

Date

Analyst Whipple Consulting Engineers 1/29/2021
Agency WSsDOT Analysis Year 2021 existing
Jurisdiction WsDOT Time Period Analyzed AM
Project Description 20-2564 Latah Glen Residential - NB US 195 to EB I-90
(GeometricData =

Freeway Ramp
Number of Lanes (N), In 3 1
Free-Flow Speed (FFS), mi/h 64.0 450
Segment Length (L) / Acceleration Length (LA),ft 970 465
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Factors . |
Driver-Popu!ation All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 1.000 1.000
Demand Adjustment Factor (DAF) 1.000 1.000
De:1‘1‘ahd a"nd““,(-::;)aicity' . 2 - .
—B-emand :/:)lume (Vi) 3627 1200
Peak Hour Factor (PHF) 0.88 0.89
Total Trucks, % 8.93 1.70
Single-Unit Trucks (SUT), % - -
Tractor-Trailers (TT), % - -
Heavy Vehicle Adjustment Factor (fHv) 0.918 0.983
Flow Rate (vi),pc/h 4490 1372
Capacity (c), pc/h 6900 2100
Volume-to-Capacity Ratio (v/c) 0.65

Speed and Density

0.85

Upstream Equilibrium Distance (LEQ), ft 14123 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 1250 Speed Index (Ms) 0.632
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Quter Lanes (vOA), pc/mi/In 1356
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 50.1
Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 60.9
Flow in Lanes 1 and 2 (v12), pc/h 3134 Ramp Junction Speed (S), mi/h 52.2
Flow Entering Ramp-Infl. Area (vR12), pc/h 4506 Average Density (D), p¢/mi/In 374
Level of Service (LOS) E Density in Ramp Influence Area (DR), pc/mi/In‘| 37:1

Copyright © 2021 University of Florida. All Rights Reserved.

HCSTM Freeways Version 7.7
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Project Information

Analyst Whipple Consulting Engineers Date 01/29/2021
Agency WSDOT Analysis Year 2021 Existing
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah Glen - NB US 195 to EB 1-90

Freeway B Ramp
Number of Lanes (N), In 3 1
Free-Flow Speed (FFS), mi/h 64.0 45.0
Segment Length (L) / Acceleration Length (L) ft 970 465
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Factors = = =
-Briver Population- All Fan:iliar All FaTniIiar

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity e =
Demand Volume (Vi) 4409 ) B 643 i
Peak Hour Factor (PHF) 0.92 0.96

Total Trucks, % 8.61 8.70

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.921 0.920

Flow Rate (vi),pc/h 5203 728

Capacity (c), pc/h 6900 2100
Volume-to-Capacity Ratio (v/c) 0.86 0.35

Speed and Density .

Upstream Equilibrium Distance (LEQ), ft 1427.1 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 1250 Speed Index (Ms) 0.584
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Outer Lanes (vOA), pc/mi/in 1571
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 51.2
Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 60.1
Flow in Lanes 1-and 2 (v12), pc/h 3632 Ramp Junction Speed (S), mi/h 533
Flow Entering Ramp-Infl. Area (vR12), pc/h 4360 Average Density (D), pc/mi/In 371
Level| of Service (LOS) E Density in Ramp Influence Area (DR), pc/mi/in | 36.3

Copyright © 2021 University of Florida. All Rights Reserved.

HCST™ Freeways Version 7.7

Generated: 01/29/2021 13:35:56



Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2021 Existing
Jurisdiction WSDOT Time Period Analyzed AM
Project Description 20-2564 Latah Glen Residential - Basic EB-{-90 Bet. NB US 195 & Walnut
Geometric Data
Number of Lanes, In 3 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 578
Right-Side Lateral Clearance, ft 10
Adjustment Factors | ,
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000
Demand and Capacity
Demand Volume veh/h 4827 Heavy Vehicle Adjustment Factor (fHV) 0.935
Peak Hour Factor 0.88 Flow Rate (Vp), pc/h/In 1956
Total Trucks, % 6.90 Capacity (c), pc/h/In 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.86
Passenger Car Equivalent (ET) 2.000
Speed and Density
Lane Width Adjustment (fLw) 00 Average Speed (S), mi/h 56.3
Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc/mi/In 347
Total Ramp Density Adjustment 6.2 Level of Service (LOS) D
Adjusted Free-Flow Speed (FFSadj), mi/h | 57.8

Copyright © 2021 University of Florida. All Rights Reserved.
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Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2021 Existing
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah Glen Residential - Basic EB [-90 Bet. NB US 195 & Walnut
Geometric Data
Number of Lanes, In 3 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 57.8
Right-Side Lateral Clearance, ft 10
Adjustment Factors - ;
Driver Population All Familiar Final Speed ;djustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) | 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000
Demand and Capa‘ci‘ty, - ‘
Demand Volume ve?\/h 5052 Heavy Vehicle Adjustment Factor (fHv) 0.921
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/In 1945
Total Trucks, % 8.60 Capacity (o), pc/h/in 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.85
Passenger Car Equivalent (ET) 2.000
Speed and Density
Lane Width Adjustment (fLw) 0.0 Average Speed (S), mi/h 56.4
Right-Side Lateral Clearance Adj. (fRc) - 10.0 Density (D), pc/mi/In 345
Total Ramp Density Adjustment 6.2 Level of Service (LOS) D
Adjusted Free-Flow Speed (FFSadj), mi/h | 57.8

Copyright © 2021 University of Florida. All Rights Reserved.
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Project Information

Analyst Whipple Consulting Engineers Date 1/29/2021

Agency WSDOT Analysis Year 2021 Existing

Jurisdiction WSDOT Time Period Analyzed AM

Project Description 20-2564 Latah Glen Residential - EB |-90 to Walnut

Geometric Data ‘ - = ‘ - ; -
Freeway Ramp

Number of Lanes (N), In 3 2

Free-Flow Speed (FFS), mi/h 64.0 35.0

Segment Length (L) / Deceleration Length (LA),ft 970 790

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjus—tm‘enti Factors ' .

Driver Population All Familiar All Familiar ) )

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 1.000 1.000
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity . — - . .
Demand Volume (Vi) 3572 1255
Peak Hour Factor (PHF) 0.91 0.78
Total Trucks, % 8.30 240
Single-Unit Trucks (SUT), % - -
Tractor-Trailers (TT), % - -
Heavy Vehicle Adjustment Factor (fHV) 0.923 0.977
Flow Rate (vi),pc/h 4253 1647
Capacity (c), pc/h 6900 4000
Volume-to-Capacity Ratio (v/c) 0.62 0.41

Speed and Density

Upstream Equilibrium Distance (LEQ), ft 18237.3 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 2470 Speed Index (Ds) 0.576
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/in 1433
Distance to Downstream Ramp (LDOWN), ft 2700 Off-Ramp Influenece Area Speed (SR), mi/h 51.3
Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 0.450 Outer Lanes Freeway Speed (S0), mi/h 68.5
Flow in Lanes 1-and.2 (v12), pc/h 2820 Ramp Junction Speed (S), mi/h 56.0
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/In 25.3
Level of Service (LOS) c Density in-Ramp Influence Area (DR), pc/mi/in | 21.4

Copyright © 2021 University of Florida. All Rights Reserved.

HCST™ Freeways Version 7.7
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Project Information

Analyst Whipple Consulting Engineers Date 1/29/2021
Agency WSDOT Analysis Year 2021 Existing
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah Glen Residential - EB [-90 to Walnut
Geometric Data : ' ‘ ‘ =

Freeway Ramp
Number of Lanes (N), In 3 2
Free-Flow Speed (FFS), mi/h 64.0 35.0
Segment Length (L) / Deceleration Length {(LA),ft 970 790
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Factors - -
Driver Population ZII-Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity -

Demand Volume (Vi) 3587 1465

Peak Hour Factor (PHF) 0.94 093

Total Trucks, % 7.20 2.50

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.933 0.976

Flow Rate (vi),pc/h 4090 1614

Capacity (), pc/h 6900 4000
Volume-to-Capacity Ratio (v/c) 0.59 0.40

Speed and Density

Upstream Equilibrium Distance (LEQ), ft 18771.0 Number of Quter Lanes on Freeway (NO) 1
Distance to Upstream Ramp (Lup), ft 2470 Speed Index (Ds) 0.573
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/In 1362

Distance to Downstream Ramp (LDOWN), ft 2700

Off-Ramp Influenece Area Speed (SR), mi/h 514

Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 0.450 Quter Lanes Freeway Speed (S0), mi/h 68.8
Flow in Lanes™1 and 2 (v12), pc/h 2728 Ramp Junction Speed (S), mi/h 56.1
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/In 243

Leve!l of Service (LOS) C

Density in Ramp Influence Area (DR), pc/mi/in {.20.6
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Project Information

Whipple Consuiting Engineers

Analyst Date 1/29/2021
Agency WSDOT Analysis Year 2026 W/ Background W/O
Project

Jurisdiction WSDOT Time Period Analyzed AM

Project Description 20-2564 Latah Glen Residential --NB US 195 to EB 1-90

Geometric Data ' ' - . e ; "‘.
Freeway Ramp—

Number of Lanes (N), In 3 1

Free-Flow Speed (FFS), mi/h 64.0 450

Segment Length (L) / Acceleration Length (LA),ft 970 465

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

‘Adjustment Factors - = e

Driver Population ) All F;ﬁ}ar All F;r;iliar )

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity e
Demand Volume (Vi) T 3821 1500

Peak Hour Factor (PHF) 0.88 0.89

Total Trucks, % 8.93 1.70

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.918 0.983

Flow Rate (vi),pc/h 4730 1372

Capacity (c), pc/h 6900 2100
Volume-to-Capacity Ratio (v/c) 0.88 0.65

Speed and Density . “

Upstream Equilibrium Distance (LEQ), ft 1463.7 Numbe:r of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 1250 Speed Index (Ms) 0.697
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Outer Lanes (voa), pc/mi/In 1428
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 487
Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 60.7
Flowin Lanes 1.and 2 (v12), pc/h 3302 Ramp Junction 'Speed (S), mi/h 51.1
Flow Entering Ramp-Infl. Area (vR12), pc/h 4674 Average Density (D), pc/mi/In 398
Level of Service (LOS) E Density in Ramp Influence Area (DR), pc/mi/in } 38.5




Project Information

01/29/2021

Analyst Whipple Consulting Engineers Date
Agency WSDOT Analysis Year 2026 W Background W/O Project
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah 'Glen - NB US 195 to EB'1-90
Freeway Ramp
Number of Lanes (N), In 3 1
Free-Flow Speed (FFS), mi/h 64.0 45.0
Segment Length (L) / Acceleration Length (LA),ft 970 465
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Factors | 2 = =
Driver Pop:;;tion All F.;miliar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather

Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand-Adjustment Factor (DAF) 1.000 1.000
[Demandand Capacity e

Demand Volume_(-Vi) ) - 5353 701

Peak Hour Factor (PHF) 092 0.96

Total Trucks, % 8.61 8.70

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHV) 0.921 0.920

Flow Rate (vi),pc/h 6318 794

Capacity (c), pc/h 6900 2100

Volume-to-Capacity Ratio (v/c) 1.03 0.38

Speed and Density ,

Upstream Equilibrium Distance (LEQ), ft 1679.8 Number of Outer Lanes on Freeway (NO) 1

Distance to Upstream Ramp (Lup), ft 1250 Speed Index (Ms) -

Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Outer Lanes (VOA), pc/mi/In 1908

Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR),:mi/h 422

Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 58.9

Flow in Lanes 1:and 2 (v12), pc/h 4410 Ramp Junction Speed (S), mi/h -

Flow Entering Ramp-Infl. Area (vR12), pc/h 5204 Average Density (D), pc/mi/in -

Level of Service (LOS) F Density in Ramp Influence Area (DR), pc/mi/In {42.9
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Project Information

Analyst Whipple Consulting Engineers Date 01/29/2021
Agency WSDOT Analysis Year 2026 W Background W/O Project
Jurisdiction WSDOT Time Period Analyzed PM

Project Description 20-2564 Latah Glen - NB US 195 to EB [-90 (With 500 vph metering)
B B Freeway Ramp
Number of Lanes (N), In 3 1

Free-Flow Speed (FFS), mi/h 64.0 45.0
Segment Length (L) / Acceleration Length (LA),ft 970 465

Terrain Type Level Level
Percent Grade, % - -

Segment Type / Ramp Side Freeway Right
AdjustmentFactors 7 "‘“‘ we— """"" e =
Driver Population T T -_AH Familiar o All Familiar

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 1.000 1.000
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity | o ;;
?emand Vc:lume (Vi) 5353 500
Peak Hour Factor (PHF) 092 0.96
Total Trucks, % 8.61 8.70
Single-Unit Trucks (SUT), % - -
Tractor-Trailers (TT), % - -
Heavy Vehicle Adjustment Factor (fHv) 0.921 0.920
Flow Rate (vi),pc/h 6318 566
Capacity (), pc/h 6900 2100
1.00 0.27

Volume-to-Capacity Ratio (v/c)
Speed and Density

Upstream Equilibrium Distance (LEQ), ft 1631.0 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 1250 Speed Index (Ms) 0.844
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Outer Lanes (vOA), pc/mi/in 1908
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 454
Prop. Freeway Vehicles in Lane 1 and 2 (PFM) 10.698 Outer Lanes Freeway Speed (S0), mi/h 58.9
Flow in Lanes 1 and 2 (v12), pc/h 4410 Ramp Junction Speed (S), mi/h 48.5
Flow Entering Ramp-Infl. Area (vR12), pc/h 4976 Average Density (D), pc/mi/in 473
Leve! of Service (LOS) E Density in Ramp Influence Area (DR), pc/mi/In | 41.2
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Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency wWsDOT Analysis Year 2026 W Background W/O
Project
Jurisdiction WSDOT Time Period Analyzed AM

Project Description

20-2564 Latah Glen Residential --Basic EB I-90 Bet. NB US 195 & Walnut

Geometric Data . ‘
Number of Lanes, In 3 Terrain Type Level

Segment Length (L), ft - Percent Grade, % -

Measured or Base Free-Flow Speed Base Grade Length, mi -

Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17

Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 57.8

Right-Side Lateral Clearance, ft 10

Driver Population B All Familiar Final Speed Adjustment Factor (SAF) 17)00 )
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) | 1.000

Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity - . ' . ;
Derr:and Volume veh/?\ ) 5021 Heavy Vehicle Adjustment Factor (fHv) 0.935 -
Peak Hour Factor 0.88 Flow Rate (Vp), pc/h/in 2034

Total Trucks, % 6.90 Capacity (c), pc/h/In 2278

Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/in 2278

Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.89

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLw) 0.0 Average Speed (S), mi/h 55.3

Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc/mi/In 36.8

Total Ramp Density Adjustment 6.2 Leve! of Service (LOS) E

Adjusted Free-Flow Speed (FFSadj), mi/h | 57.8
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Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2026 W Background WO
Project
Jurisdiction WSDOT Time Period Analyzed PM

Project Description

e

20-2564 Latah Glen Residential - Basic EB 1-90 Bet. NB US 195 & Wal‘nut

Terrain Type

Number of Lanes, In 3 Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 57.8

Right-Side Lateral Clearance, ft

Final Speed Adjustment Factor (SAF)

Driver Population All Familiar

Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) | 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000
Demand Volume veh/h T 6054 Heavy Vehicle Adjustment Factor (fHv) 0.921
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/In 2331
Total Trucks, % 8.60 Capacity (c), pc/h/In 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 1.02
Passenger Car Equivalent (ET) 2.000

Speed and Density | “

Lane Width Adjustment (fLw) 0.0 Average Speed (S), mi/h -
Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc¢/mi/In -
Total Ramp Density Adjustment 6.2 Level of Service (LOS) F
Adjusted Free-Flow Speed (FFSadj), mi/h }57.8
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Project Information
Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2026 W Background WO
Project
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah Glen Residential - Basic EB [-90 Bet. NB US 195 & Walnut (With 500 vph metering)
Geometric Data k
Number of Lanes, In 3 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 57.8
Right-Side Lateral Clearance, ft 10
Adjustment Factors - -
Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) | 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000
Demand and Capacity .
DemanMume veh/h 5853 Heavy Vehicle Adjustment Factor (fHv) 0.921
Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/In 2254
Total Trucks, % 8.60 Capacity (c), pc/h/In 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.99
Passenger Car Equivalent (ET) 2.000
Speed and Density
Lane Width Adjustment (fLw) 0.0 Average Speed (S), mi/h 51.2
Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc/mi/in 44.0
Total Ramp Density Adjustment 6.2 Level of Service (LOS) E
Adjusted Free-Flow Speed (FFSadj), mi/h '} 57.8
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Project Information

Whipple Consulting Engineers

Analyst Date 1/29/2021
Agency WSDOT Analysis Year 2026 W Background WO Project
Jurisdiction WSDOT Time Period Analyzed AM
Project Description 20-2564 Latah Glen Residential - EB {-90 to Walnut
‘GeDth:t'r‘iychémta“ = e e s i — ;

i Freeway Ramp-
Number of Lanes (N), in 3 2
Free-Flow Speed (FFS), mi/h 64.0 35.0
Segment Length (L) / Deceleration Length (LA),ft 970 790
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Facto'r,s[i’~ = . 2 - ,
Driver Population All Familiar T All Familiar—

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity e - e
Demand Volume (Vi) ) 3716 1305

Peak Hour Factor (PHF) 0.91 0.78

Total Trucks, % 8.30 240

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.923 0.977

Flow Rate (vi),pc/h 4424 1712

Capacity (c), pc/h 6900 4000
Volume-to-Capacity Ratio (v/c) 0.64 043

Speed and Density ‘

Upstream Equilibriur-;1 Distance (LEQ), ft 18667.9 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 2470 Speed Index (Ds) 0.582
Downstream Equilibrium Distance (LeQ), ft - Flow Outer Lanes (voa), pc/mi/in 1492
Distance to Downstream Ramp (LDOWN), ft 2700 Off-Ramp Influenece Area Speed (SR), mi/h 51.2
Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 0.450 QOuter Lanes Freeway Speed (S0), mi/h 68.3
Flow in Lanes 1.and 2 (v12), pc/h 2932 Ramp Junction Speed (S), mi/h 559
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/in 26.4
Level of Service (LOS) C Density in'Ramp Influence Area (DR), pc/mi/In | 22.4
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Project Information

Whipple Consulting Engineers

Analyst Date 1/29/2021

Agency WSDOT Analysis Year 2026 W Background WO Project
Jurisdiction WSDOT Time Period Analyzed PM

Project Description 20-2564 Latah Glen Residential - EB I-90 to Walnut

 Geometric Data = e , .

- ) B Freeway ) Ramp
Number of Lanes (N), In 3 2
Free-Flow Speed (FFS), mi/h 64.0 35.0
Segment Length (L) / Deceleration Length (LA),ft 970 790
Terrain Type Level Level
Percent Grade, % - -

Segment Type / Ramp Side Freeway Right
'1Adius‘:tn§1eht:Fa“c;tq‘r§h e - - - . v .
Driver Popul';t.ion T B ) All Familiar ) All Familiar

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity . - -
-[-Demand Volume (Vi) ) 4298 ) — 1756

Peak Hour Factor (PHF) 0.94 0.93

Total Trucks, % 7.20 2.50

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.933 0.976

Flow Rate (vi),pc/h 4901 1935

Capacity (c), pc/h 6900 4000
Volume-to-Capacity Ratio (v/c) 0.71 0.48

Speed and Density - - ;

Upstreaf; Equilibrium Distance (LEQ), ft 217113 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 2470 Speed Index (Ds) 0.602
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOa), pc/mi/In 1631
Distance to Downstream Ramp (LDOWN), ft 2700 Off-Ramp Influenece Area Speed (SR), mi/h 50.8
Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 0.450 Outer Lanes Freeway Speed (S0), mi/h 67.7
Flow in Lanes 1.and 2 (v12), pc/h 3270 Ramp Junction Speed (S), mi/h 554
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/In 29.5
Level . of Service (LOS) C Density in.Ramp Influence Area (DR), p¢/mi/In | 25.3

Copyright © 2021 University of Florida. All Rights Reserved.

HCST Freeways Version 7.7

Generated: 01/29/2021 14:24:34




Project Information

Whipple Consulting Engineers

Analyst Date 1/29/2021

Agency WSDOT Analysis Year 2026 W Background & Project

Jurisdiction WSDOT Time Period Analyzed AM

Project Description 20-2564 Latah Glen Residential - NB US 195 to EB 1-90

Geometric Data = e e — g
Freeway i Ramp

Number of Lanes (N}, In 3 1

Free-Flow Speed (FFS), mi/h 64.0 45.0

Segment Length (L) / Acceleration Length (LA}, ft 970 465

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

Adjustment Factors = =

Driver_PopuIation T All Familiar i ;II Familiar o

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor (DAF) 1.000 1.000

Demand and Capacity e
Demand Volume (Vi) 3821 1200 i
Peak Hour Factor (PHF) 0.88 0.89

Total Trucks, % 8.93 1.70

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.918 0.983

Flow Rate (vi),pc/h 4730 1372

Capacity (), pc/h 6900 2100
Volume-to-Capacity Ratio (v/c) 0.88 0.65

Speea and Density ‘ ‘ , , .

Upstream Equilibrium Distance (LEQ), ft 1463.7 Number of OQuter Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 1250 Speed Index (MS) 0.697
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Outer Lanes (vOA), pc/mi/In 1428
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 48.7
Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 60.7
Flow in Lanes 1-and 2 (vi2), pc/h 3302 Ramp Junction Speed (S), mi/h 51.1
Flow Entering Ramp-Infl. Area (vR12), pc/h 4674 Average Density (D), pc/mi/In 39.8
Level of Service (LOS) E Density in Ramp Influence Area (DR), pc/mi/in’} 38.5
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Project Information ; ;

Analyst Whipple Consulting Eng.;-ineers Date 01/29/2021

Agency WSDOT Analysis Year 2026 W Background. & Project

Jurisdiction WSDOT Time Period Analyzed PM

Project Description 20-2564 Latah Glen - NB US:195 to EB I-90

,,G‘eom:;ricDataf, e - e e ——— oo, "‘"- . T— ':
- Freeway Ramp )

Number of Lanes (N), In 3 1

Free-Flow Speed (FFS), mi/h 64.0 450

Segment Length (L) / Acceleration Length (La),ft 970 465

Terrain Type Level Level

Percent Grade, % - -

Segment Type / Ramp Side Freeway Right

AdjustmentFactors - .

Driv;r“PopuIation All Familiar _ All Familiar

1.03 0.38

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 1.000 1.000
Demand.Adjustment Factor: (DAF) 1.000 1.000
Demand and Capacity . = . = .
Demand Volume (Vi) 5353 707
Peak Hour Factor (PHF) 0.92 0.96
Total Trucks, % 8.61 8.70
Single-Unit Trucks (SUT), % - -
Tractor-Trailers (TT), % - -
Heavy Vehicle Adjustment Factor (fHv) 0.921 0.920
Flow Rate (vi),pc/h 6318 800
Capacity (c), pc/h 6900 2100
Volume-to-Capacity Ratio (v/c)

Speed and Density

Upstream Equilibrium Distance (LEQ), ft 1681.1

Number of Outer Lanes on Freeway (NO)
Distance to Upstream Ramp (LuP), ft 1250 Speed Index (Ms) -
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow Outer Lanes (vOa), pc/mi/In 1908
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 42.2
Prop. Freeway Vehicles in Lane 1 and 2 (PFv) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 58.9
Flow in Lanes:1:and 2:(v12), pc/h 4410 Ramp:Junction Speed (S), mi/h =
Flow Entering Ramp-Infl. Area (vR12), pc/h 5210 Average Density (D), pc/mi/in -
Level-of Service (LOS) F Density in.Ramp Influence Area (DR), pc/mi/In | 42.9

Copyright © 2021 University of Florida. All Rights Reserved.

HCST Freeways Version 7.7

Generated: 03/08/2021 14:29:12




Project Information

01/29/2021

Analyst Whipple Consulting Engineers Date
Agency WSDOT Analysis Year 2026 W Background & Project
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah Glen - NB US 195 to EB 1-90 (500 vph metering)
Geometric Data e .

i } Freeway Ramp
Number of Lanes (N), In 3 1
Free-Flow Speed (FFS), mi/h 64.0 45.0
Segment Length (L) / Acceleration Length (LA),ft 970 465
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Factors = T T
Driver Pop‘:JIation All Familia‘r- ) All Familiar_
Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 1.000 1.000
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity Y =
Demand Volume (_Vi) 5353 ] 500
Peak Hour Factor (PHF) 0.92 0.96
Total Trucks, % 8.61 8.70
Single-Unit Trucks (SUT), % - -
Tractor-Trailers (TT), % - -
Heavy Vehicle Adjustment Factor (fHv) 0.921 0.920
Flow Rate (vi),pc/h 6318 566
Capacity (), pc/h 6900 2100
Volume-to-Capacity Ratio (v/c) 1.00 0.27
Speed and Density . ,
Upstream Equilibrium Distance (LEQ), ft 1631.0 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LuP), ft 1250 Speed Index (MSs) 0.844
Downstream Equilibrium Distance (LEQ), ft 8799.9 Flow QOuter Lanes (vOA), pc/mi/in 1908
Distance to Downstream Ramp (LDOWN), ft 2470 On-Ramp Influenece Area Speed (SR), mi/h 454
Prop. Freeway Vehicles in Lane 1 and 2 (PFM) | 0.698 Outer Lanes Freeway Speed (S0), mi/h 58.9
Flow in Lanes 1 and 2 (v12), pc/h 4410 Ramp Junction Speed (S), mi/h 485
Flow Entering Ramp-Infl. Area (VR12), pc/h 4976 Average Density (D), pc/mi/In 473
Level of Service (LOS) E Density in Ramp Influence Area (DR), pc/mi/in | 41.2
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Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2026 W Background &
Project
Jurisdiction WSDOT Time Period Analyzed AM
Project Description 20-2564 Latah Glen Residential - Basic EB [-90 Bet. NB US 195 & Walnut

'Gebn‘:létricyk Data

Number of Lanes, In 3 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 57.8
Right-Side Lateral Clearance, ft 10

‘Rajustment Factors

Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000

Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000

Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand and Capacity

Demand Volume veh/h 5021 Heavy Vehicle Adjustment Factor (fHv) 0.935

Peak Hour Factor 0.88 Flow Rate (Vp), pc/h/In 2034
Total Trucks, % 6.90 Capacity (c), pc/b/In 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/in 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.89

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLw) 0.0 Average Speed (S), mi/h 55.3

Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc/mi/In 36.8
Total Ramp Density Adjustment 6.2 Level of Service (LOS) E
Adjusted Free-Flow Speed (FFSadj), mi/h | 57.8
Copyright © 2021 University of Florida. All Rights Reserved. HCST™ Freeways Version 7.7 Generated: 02/03/2021 11:14:32
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Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2026 W Background &
Project
Jurisdiction WsSDOT Time Period Analyzed PM

Project Description

20-2564 Latah Glen Residential - Basic EB {-90 Bet..NB US 195 & Walnut

it

Number of Lanes, In 3 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 578
Right-Side Lateral Clearance, ft 10

Adjustment Factors .

Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000
Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000
Demand and Capacity | .

Demand Volume veh/h ) T 6060 Heavy Vehicle Adjustment Factor (fHv) ) 0.92.1
Peak ‘Hour Factor 0.94 Flow Rate (Vp), pc/h/In 2333
Total Trucks, % 8.60 Capacity (c), pc/h/In 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c} 1.02
Passenger Car:Equivalent (ET) 2.000

Speed and Density ,

Lane Width Adjustment {(flw) 0.0 ) Average Speed (S), mi/h -
Right-Side Lateral Clearance Adj. (fRLC) 0.0 Density (D), pc/mi/in -
Total Ramp Density Adjustment 6.2 Level of Service (LOS) F
Adjusted Free-Flow-Speed (FFSadj), mi/h -} 57.8
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Project Information

Analyst Whipple Consulting Date 1/29/2021
Engineers
Agency WSDOT Analysis Year 2026 W Background &
Project
Jurisdiction WSDOT Time Period Analyzed PM
Project Description 20-2564 Latah Glen Residential - Basic EB i-90 Bet. NB.US 195 & Walnut (With 500 vph)

Geometric Data |

Number of Lanes, In 3 Terrain Type Level
Segment Length (L), ft - Percent Grade, % -
Measured or Base Free-Flow Speed Base Grade Length, mi -
Base Free-Flow Speed (BFFS), mi/h 64.0 Total Ramp Density (TRD), ramps/mi 2.17
Lane Width, ft 12 Free-Flow Speed (FFS), mi/h 578
Right-Side Lateral Clearance, ft 10

| Adjustment Factors

Driver Population All Familiar Final Speed Adjustment Factor (SAF) 1.000

Weather Type Non-Severe Weather Final Capacity Adjustment Factor (CAF) | 1.000
Incident Type No Incident Demand Adjustment Factor (DAF) 1.000

Demand Volume veh/h 5853 Heavy Vehicle Adjustment Factor (fHv) 0.921

Peak Hour Factor 0.94 Flow Rate (Vp), pc/h/In 2254
Total Trucks, % 8.60 Capacity (c), pc/h/in 2278
Single-Unit Trucks (SUT), % - Adjusted Capacity (cadj), pc/h/In 2278
Tractor-Trailers (TT), % - Volume-to-Capacity Ratio (v/c) 0.99

Passenger Car Equivalent (ET) 2.000

Speed and Density

Lane Width Adjustment (fLw) 0.0 Average Speed (S), mi/h 51.2

Right-Side Lateral Clearance Adj. (fRLc) 0.0 Density (D), pc/mi/In 440
Total Ramp Density Adjustment 6.2 Level of Service (LOS) E

Adjusted Free-Flow Speed (FFSadj), mi/h | 57.8

Copyright © 2021 University of Florida. All Rights Reserved. HCSTY Freeways Version 7.7 Generated: 01/29/2021 14:47:08
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Project Information

Analyst Whipple Consulting Engineers Date 1/29/2021
Agency WSDOT Analysis Year 2026 W Background & Project
Jurisdiction WSDOT Time Period Analyzed AM
Project Description 20-2564 Latah Glen Residential - EB 1-90 to Walnut
Geometric Data - ' z

Freeway Ramp
Number of Lanes (N), In 3 2
Free-Flow Speed (FFS), mi/h 64.0 35.0
Segment Length (L) / Deceleration Length (LA),ft 970 790
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Sid Freeway Right
Adjustment Factors ; ;
Driver Population ] ) All Familiar All Familiar

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -
Final Speed Adjustment Factor (SAF) 1.000 1.000
Final Capacity Adjustment Factor (CAF) 1.000 1.000
Demand Adjustment Factor (DAF) 1.000 1.000
Demand and Capacity - ...... -
Demand Volume (Vi) 3716 1305
Peak Hour Factor (PHF) 0.91 0.78
Total Trucks, % 8.30 240
Single-Unit Trucks (SUT), % - -
Tractor-Trailers (TT), % - -
Heavy Vehicle Adjustment Factor (fHV) 0.923 0.977
Flow Rate (vi),pc/h 4424 1712
Capacity (c), pc/h 6900 4000
Volume-to-Capacity Ratio (v/c) 0.64 043

Speed and Density

Upstream Equilibrium Distance (LEQ), ft 18667.9 Number of Outer Lanes on Freeway (NO) 1
Distance to Upstream Ramp (LUP), ft 2470 Speed Index (Ds) 0.582
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOa), pc/mi/In 1492
Distance to Downstream Ramp (LDOWN), ft 2700 Off-Ramp Influenece Area Speed (SR), mi/h 51.2
Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 0.450 Outer Lanes Freeway Speed (S0), mi/h 68.3
Flow.in Lanes 1 and 2 (v12), pc/h 2932 Ramp Junction Speed (S), mi/h 559
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/In 264
Level of Service (LOS) C Density in Ramp Influence Area (DR), pc/mi/In | 22.4
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Project Information

Whipple Consulting Engineers

Analyst Date 1/29/2021
Agency WSDOT Analysis Year 2026 W Background & Project
Jurisdiction WSDOT Time Period Analyzed PM

Project Description

20-2564 Latah Glen Residential - EB:1-90 to Walnut

Geometric Data

Ramp

Freeway
Number of Lanes (N), In 3 2
Free-Flow Speed (FFS), mi/h 64.0 35.0
Segment Length (L) / Deceleration Length (LA),ft 970 790
Terrain Type Level Level
Percent Grade, % - -
Segment Type / Ramp Side Freeway Right
Adjustment Factors ; . =
Driver Population ) B All Familiar All Familiar B ]

Weather Type Non-Severe Weather Non-Severe Weather
Incident Type No Incident -

Final Speed Adjustment Factor (SAF) 1.000 1.000

Final Capacity Adjustment Factor (CAF) 1.000 1.000

Demand Adjustment Factor. (DAF) 1.000 1.000

Demand and Capacity = -‘ .

Demand V-(;lume (Vi) 4302 1758

Peak Hour Factor (PHF) 0.94 0.93

Total Trucks, % 7.20 2.50

Single-Unit Trucks (SUT), % - -

Tractor-Trailers (TT), % - -

Heavy Vehicle Adjustment Factor (fHv) 0.933 0976

Flow Rate (vi),pc/h 4905 1937

Capacity (c), pc/h 6900 4000
Volume-to-Capacity Ratio (v/c) 0.71 0.48
Sy = = "
Upstream Equilibrium Distance (LEQ), ft 217469 Number of QOuter Lanes on Freeway (NO) 1
Distance to'Upstream Ramp (LUP), ft 2470 Speed.Index (Ds) 0.602
Downstream Equilibrium Distance (LEQ), ft - Flow Outer Lanes (vOA), pc/mi/in 1632

Distance to Downstream Ramp (LDOWN), ft 2700

Off-Ramp-Influenece Area:Speed (SR), mi/h 50.8

Prop. Freeway Vehicles in Lane 1 and 2 (PFD) | 0.450 Outer Lanes Freeway Speed (S0), mi/h 67.7
Flow in Lanes 1:and 2:(v12), pc/h 3273 Ramp Junction'Speed (S), mi/h 554
Flow Entering Ramp-Infl. Area (vR12), pc/h - Average Density (D), pc/mi/In 29.5
Level of Service (LOS) C Density in Ramp Influence Area (DR), pc/mi/in | 25.3
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RIGHT TURN LANE WARRANT ANALYSIS




Tbd Empie Wy 4 US 195

Chapter 1310 Intersections

e 5 : - \SB Rzglw-'rwh Vol. -’-‘959 vph
Exhibit 1310-11 Right-Turn Lane Guidelines ;
’ tahe ~lowe.. Pewk Howr Ayprmd\ \/0’ (D DH\O

= / / JSOVPL

Consider right-turn lane [5]

N 80
0] Consider right-turn
g pocket or taper [4] I
o
>
e B\
-
Z |
=
2
40 /s
>3
2 I
L
% Radius only [3] |
[}
o 20 |
I
I
0 I
0 100 200 300 400 500 600 700 Y
\ YV
Peak Hour Approach Volume (DDHV) [1] \
Notes:

[1] For two-lane highways, use the peak hour DDHV (through + right-turn).
For multilane, highways (posted speed 45 mph or above), use the right-lane peak
hour approach volume (through + right-turn).

[2] When all three of the following conditions are met, reduce the right-turn DDHV by 20:
° The posted speed is 45 mph or below
e The right-turn volume is greater than 40 VPH
e  The peak hour approach volume (DDHV) is less than 300 VPH

[3] Forright-turn corner design, see Exhibit 1310-6.

[4] For right-turn pocket or taper design, see Exhibit 1310-12.

[5] For right-turn lane design, see Exhibit 1310-13.

WSDOT Design Manual M 22-01.19 Page 1310-27
September 2020
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