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EXECUTIVE SUMMARY

Windhaven First Addition is an approved City residential development that occupies 49.48 acres
aligned north of Barnes Road and west of Indian Trail Road within the Indian Trail neighborhood
of Spokane. The project was initially approved in year 2006 for the construction of 286 single
family homes developed approximately five years. No homes have been constructed yet;
although the street infrastructure for the development is complete. This includes primary vehicle
access to Barnes Road via Forest Lane and Pamela Lane, with secondary access provided to
the adjacent apartment development (to the east) via Jamestown Lane. The project is within an
RSF zone of the City with a site Comprehensive Plan designation of Residential 4-10.

Due to evolving market conditions, the project proponent has recently proposed to develop up to
750 apartment units on the site as opposed to single family homes. The proposal results in a
density of 15.2 homes per acres, which exceeds the approved residential density. Thus, a
Comprehensive Plan amendment and zone change would be needed to accommodate the
proposal; specifically to a RMF zone and Comprehensive Plan designation of Residential 15-30.

Note the proposed apartment density marginally exceeds minimum zoning and Comprehensive
Plan allowances, and is just under half of maximum allowable densities (of up to 30 apartments
per acre). The reduced density was accommodated to minimize the traffic impacts of the
proposed development on the Indian Trail neighborhood; as this was expressed as a concern of
citizens living within the area. The developers have reduced site densities considerable from
initial development proposals.

Site access is promoted as described previously, with primary access provided via Forest Lane
and Pamela Street and secondary access via Jamestown Lane.

Per City concurrency evaluations, Windhaven First Addition with 286 homes is vested to
generate 210 trips during the AM peak hour and 271 trips during the PM peak hour. This would
represent the trip generation equivalent of 460 apartment units. This distinction is important
because it demonstrates that 46 percent of the current apartment proposal could be developed
before surpassing vested/programmed traffic generation levels. A comparison of trip generation
equivalencies is provided below.

Vested Residential Land Use & Trip Comparisons
| AM Peak Hour || PM Peak Hour |
Dwelling

Residential Land Use Units || In || out || Total || In || out || Total |
Single Family Homes

(ITE Code 210) 286 65 145 210 179 92 271
General Apartment Units

(ITE Code 220) 460 46 183 229 176 95 271

This TIA is responsible for addressing the net gain in trips over those vested/identified above.
The 750 unit apartment proposal represents a net gain in trip generation of 161 trips during the
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AM peak hour and 159 trips during the PM peak hour over those vested/associated with single
family home development. Summary trip generation gains are shown on the next page.

Project Trip Generation Gains — Proposed Apartments Vrs. Vested Single Family
| AM Peak Hour || PM Peak Hour |
Dwelling

Land Use Units” |[ i || out || Total || I || out || Total |
| Apartments - ITE Code 220 [[ 750 || 74 || 297 || 371 || 280 || 150 || 430 |
| Single Family Homes - ITECode 210 || 286 || 65 || 145 || 210 || 179 || 92 || 271 |
| Net Gain Site Trips [ - || 9 || 152 || 161 || 200 || 58 || 159 |
| I

About 21 percent of project trips are anticipated to/from the east on Barnes Road (via the new
extension and connection to Strong Road). About 9 percent of project trips are anticipated
to/from the north and 70 percent to/from the south on Indian Trail Road. The majority of project
trips along Indian Trail Road south will travel to/from the east on Francis Avenue; distributing
throughout a study area that addresses the Alberta Street and Maple/Ash Couplet intersections
with Francis Avenue.

TRAFFIC FORECASTS AND CAPACITY

City officials require this study address traffic operations principally for site access intersections
and seven off-site intersections most impacted by development within the Indian Trall
neighborhood. The analysis was required for the AM and PM peak hours of the typical
weekday, as based on the forecast year 2021 completion year of the project. A summary of
study intersections include:

¢ Shawnee Avenue/Indian Trail Road ¢ Ash Street/Francis Avenue

Barnes Road/Indian Trail Road ¢ Maple Street/Francis Avenue
¢ Strong Road/Indian Trail Road ¢ Barnes Road/Forest Lane (Project Access)
¢ Indian Trail Road/Francis Avenue ¢ Barnes Road/Pamela Lane (Project Access)
¢ Alberta Street/Francis Avenue

Existing Conditions. Traffic counts were performed during typical weekdays in March, with a
follow-up count in April (for Shawnee Road/Indian Trail Road intersection) to capture the peak
demands of the morning and afternoon commutes. These counts were performed specifically
while local schools were in session, as to capture the travel demands of these special traffic
generators.

City of Spokane Administrative Policy and Procedure for Transportation Concurrency Level of
Service Standards defines a LOS E standard for signalized and unsignalized intersections
aligned along a principal arterial. An analysis of existing traffic operations indicates there were
no levels-of-service (LOS) issues identified within the field, as all intersections were shown to
function at LOS E or better between the AM and PM peak hours. Existing intersection LOS
conclusions are shown on the next page.
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Existing LOS and Delay - AM and PM Peak Hours
| AM Peak [l PM Peak |
Signalized Intersections [ Lost || Delay || Lost || Delay? |
| Shawnee Ave/Indian Trail Rd | | B | | 17.3 | | A | | 7.7 |
| BamesRd/indianTrailRd || B || 181 |[ B || 144 |
| Strong Rd/Indian Trail Rd [[ A || 97 [ B || 189 |
| Indian Trail Rd/Francis Ave | | B | | 12.3 | | A | | 7.9 |
| Alberta St/Francis Ave [[ o || 364 |[[ c || 32 |
| Ash St/Francis Ave [[ ¢ || 223 [|[ ¢ || 204 |
| Maple St/Francis Ave | | B | | 17.4 | | D | | 38.8 |
1. LOS = Levels-of-Service
2. Del = Delay in seconds

Secondary lane capacity analyses and speed counts were performed discretionarily to support
conclusions for Indian Trail Road. The lane analysis was used to help identify whether
adequate capacity exists for through traffic (northbound and southbound movements) outside of
study intersections along Indian Trail Road. Lane capacities were reviewed for three count
locations within the vicinity of the “bottleneck” on Indian Trail Road: 1) north of Weile Avenue
(south of bottleneck); 2) north of Kathleen Avenue (within bottleneck); and 3) north of Lowell
Avenue (north of Bottleneck). A summary of the lane capacity analysis is shown below.

Existing Indian Trail Lane Capacity - AM and PM Peak Hours

| Capacity || AM Peak Hour || PM Peak Hour |
Indian Trail Road [ NB || sB || Tot |[ NB || SB |[ Tot |[ NB || SB || Tot |
| Nfof Weile Ave || 1800 || 1,800 || 3600 || 287 || 1,14 || 1,401 || 1,099 || 450 || 1,549 |
| Nfof Kathleen Ave || 900 || 900 || 1,800 || 283 || 1151 || 1,434 || 1085 || 449 || 1534 |
| N/of Lowell Ave || 900 || 900 || 1,800 || 246 || 954 || 1200 || 807 || 384 || 1,191 |

As shown, lane capacity is sufficient within the four lane section of Indian Trail north Road north
of Weile Avenue. However, existing counts are shown to exceed directional lane capacities
within specifically within the bottleneck area north of Kathleen Avenue. There is minor lane
capacity exceptions noted north of Lowell Avenue, but overall capacity appears to be sufficient
north of the bottleneck. A comparison/review of this data does suggest need for lane widening
as based on existing count data.

Despite the lane capacity results above, travel speeds within the corridor do not seem to be
overly compromised. Speed counts were performed at the locations identified/reviewed above,
south of, within, and north of the bottleneck area along Indian Trail Road. Average travel
speeds were found to be 3 to 6 mph above the posted 30 mph speed limit along the roadway
during AM and PM peak hours in both travel directions. The conclusion from this is that, while
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additional capacity is needed, the travel time of typical commuters is not yet impacted. A

summary of speed data is shown on the next page.

Indian Trail ADT and Speed Counts - AM and PM Peak Hours

ADT | Average Speed - Northbound || Average Speed - Southbound |

Indian Trail Road [ AMPeak || PMPeak || AMPeak || PMPeak |
| N/of Weile Ave [[ 17299 || 35 || 38 || 30 || 37 |
[Nfof Kathleen Ave || 16,821 || 379 || 368 || 348 || 379 |
| Nfof Lowell Ave [[ 13555 || 343 || 319 || 334 || 332 |
|

Future Conditions. Future 2021 traffic volumes were developed for operational analyses
assuming: 1) baseline (non-development associated) traffic growth, 2) the development of
eleven study area pipeline projects (including vested Windhaven First Addition), and 3) the
assignment of project trips. A 0.5 percent annual growth rate was applied to counts to reflect

baseline (non-development) traffic growth. This growth was combined with the trips generated
by pipeline projects to generate future without project traffic forecasts. The trip generation of

these developments is shown below.

Vested Residential Land Use & Trip Comparisons by TAZ
Dwelling
Units/Homes AM Peak Hour PM Peak Hour

TAZ and Development | Single || Muli || in || out || Total || In || out || Total
TAZ 29
- Hunts Point 183 43 48 119 167 142 72 214
- Windhaven First 286 0 65 145 210 179 92 271
- Ponderosa Ridge 31 12 0 6 13 19 10 5 15
- Ponderosa Ridge 4t 25 0 8 19 27 20 10 30
Subtotal TAZ 29 506 48 127 296 423 351 179 530
TAZ 30
- Diamond Rock 0 96 10 41 51 46 25 71
- Replat McCarroll 13 0 6 13 19 11 6 17
- McCaroll's 3 10 0 5 12 17 9 5 14
- McCaroll's 4t 15 0 6 14 20 13 7 20
- McCarroll's East 7 28 8 26 34 21 10 31
- Woodridge View 7 0 5 10 15 6 3 9
Subtotal TAZ 30 52 124 40 116 156 106 56 162
TAZ 31
- Estates at Rocky 15 0 6 14 20 13 7 20
- Westwinds PUD 19 0 7 16 23 16 8 24
Subtotal TAZ 31 34 0 13 30 43 29 15 44

| Total Pipeline Trips || 592 || 172 || 180 || 442 || 622 || 48 || 250 || 736

I
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Finally, project trip assignments (shown previously) and future without project traffic volumes
were combined to generate future with-project traffic forecasts. The resulting traffic forecasts
result in growth rates of between 6 and 7 percent annually on Indian Trail Road, which far
exceeds historical growth rates ranging between 1 and 1.5 percent annually. Thus, traffic
forecasts are very conservative for year 2021 and may be more representative of long term
traffic growth (beyond year 2021).

Future intersection analyses indicated that no LOS issues were noted based upon a review of
future year 2021 traffic forecasts. This determination is made because no study intersection is
forecast to function below LOS E on the principal arterials of Indian Trail Road or Francis
Avenue during the peak hours. LOS at site access intersections are also shown to operate
acceptably at LOS C or better during the peak hours. The resulting, forecast LOS, both without
and with project development, are shown on the following Table.

Forecast Year 2021 LOS and Delay - AM and PM Peak Hours

[ Year 2021 Condition | Future Without Project Traffic || Future With Project Traffic |

|  AMPeakHour || PMPeakHour || AMPeakHour || PMPeakHour |
Signalized Intersections | Lost || Delay2 || Lost || Delay? || LOS! || Delay2 || LOS! || Delay? |
| Shawnee Ave/lndianTrailRd || B || 179 || A || 82 || B || 179 || A || 83 |
| BarnesRd/IndianTrailRd || Cc || 268 || B || 200 || D || 436 || Cc || 230 |
| Strong Rd/Indian Trail Rd Il ¢ || 202 |[] D || 524 |[ D || 373 || E || 688 |
| Indian Trail Rd/FrancisAve || ¢ || 203 || B || 1010 || ¢ || 296 || B || 107 |
| Alberta St/Francis Ave Il e || 656 || D || 537 || E || 783 || E || 594 |
| Ash St/Francis Ave Il ¢ || 261 || ¢ || 223 || ¢ || 289 || c || 215 |
| Maple St/Francis Ave il B || 176 || D || 514 || B || 176 || D || 540 |

| AMPeakHour || PMPeakHour || AMPeakHour || PM PeakHour |
Unsignalized Intersections | Lost || Delay || Lost || Delay || LOS! || Delay || LOS! || Delay |
| Forest Ln/Barnes Rd il B |/ 206 || B || 202 || B ||l 124 || B || 1206 |
| Pamela Ln/Barnes Rd || 8 || 31 || B || 220 |[ ¢ || 90 || c || 140 |

1. LOS = Levels-of-Service
2. Del = Delay in seconds

City of Spokane traffic engineering staff routinely works to “optimize” traffic signal performance
in order to improve intersection and corridor mobility; especially along arterials such as Francis
Avenue and Indian Trail. Although this study demonstrates no LOS issues at study
intersections, as compared with code, it should be noted that enhanced performances (via
improved LOS and/or reduced average vehicle delay) were identified analytically by modifying
signal cycle lengths or phase splits in response to the higher travel demands identified with
forecast traffic volumes. This confirms City staff should have the ability to maintain traffic
operations beyond levels stated in the report as the area continues to grow in the future.

Forecast lane capacity was still shown to be sufficient within the four lane section of Indian Trail
north Road north of Weile Avenue. Forecast traffic volumes further demonstrate the need for
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lane widening along Indian Trail Road north of Kathleen Avenue (within bottleneck) and north of
Lowell Avenue (north of Bottleneck). This determination is confirmed because forecast traffic
volumes well exceed single lane capacity in the southbound direction during the AM peak hour
and the northbound direction during the PM peak hour. Forecast lane volume comparisons are
shown below.

Future With-Project Indian Trail Lane Capacity - AM and PM Peak Hours

| Capacity || AM Peak Hour || PM Peak Hour |
Indian Trail Road | NB || sB || Tot |[ NB || SB ][ Tot |[ NB || SB || Tot |
| N/of Weile Ave || 1,800 || 1,800 || 3600 || 376 || 1,396 || 1,772 || 1,351 || 732 || 2,083 |
| N/of Kathleen Ave || 900 || 900 || 1,800 || 385 || 1483 || 1,868 || 1,410 || 781 || 2,191 |
| Nfof Lowell Ave [l 900 || 900 || 1,800 || 372 || 1,360 || 1,731 || 1,212 || 790 || 2,001 |

Pedestrian, Bike, and Transit. Pedestrian, bicycle, and transit access conditions are favorable
within the project vicinity. Sidewalk is contiguous between the developments and nearby transit
stops, shopping centers, and public facilities (a library and a park). There are commute bicycle
routes on Indian Trail Road and Barnes Road; although some form of designated bike lanes for
recreational facilities would be ideal in the future (such remediation is beyond the scope of
development projects). Finally STA transit access to Indian Trail Road is sufficient on
weekdays, with transit stops located within walking distance about %- mile east of Windhaven.

IMPROVEMENT RECOMMENDATION AND MITIGATION

The project is responsible for mitigating traffic impacts via transportation impact fee (TIF)
contribution. The fee scheduled for the Northwest Service Area, within which the project is
located, is $483.49 per until for two-story apartments and $296.33 for three-story apartments.
Thus, the Windhaven development would be conditioned with up to $362,620 of traffic impact
fees ($483.49 * 750 two-story apartments), as collected prior to the issuance of any building
permit on a per-unit/home or development phase basis.

A short term improvement was recommended and long term improvement confirmed for Indian
Trail Road, in order to promote traffic mobility and safety. These recommendations and project
mitigation proposals are as follows:

1. Improvement. Restripe Indian Trail Avenue to include two southbound travel lanes and
one northbound travel lane, while maintaining a TWLTL, between Kathleen Avenue and
Lowell Avenue. The project could be accommodated with narrow, but still acceptable,
travel lanes striped within the 43 to 44 foot paved section that exists along this section of
the arterial. This would provide needed and more desirable (by the neighborhood)
southbound capacity along Indian Trail Road; helping to maintain mobility and
emergency egress until widening could occur.

Mitigation. The project proponent has offered to front the costs of restriping Indian Tralil
Road, either to be managed/constructed privately or as a City project, to provide more
immediate congestion relief. The costs for this would be reduced from the total
Windhaven TIF potential of $362,620 owed/conditioned for the project.
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2. Improvement. Lane capacity analyses confirm the need for widening Indian Trail Road
between Kathleen Avenue and Lowell Avenue. This is a congestion improvement that
would enhance mobility and provide for improved emergency ingress and egress.

Mitigation. The project proponent has offered to front a substantial portion of the
Windhaven total TIF, as opposed to a per unit or phase basis, so City officials would
have more immediate opportunities for design, ROW acquisition, and/or “match” funding
(for grants) to advance the ultimate widening of Indian Trail Road. This should allow the
project to advance more quickly versus what may normally occur within TIF processes.

These concessions would be a function of a development agreement per specifics developed
between the City and the project proponent. The conditions would be promoted shortly
following Comp. Plan amendment, zone change approvals, and/or construction approvals, as
coordinated with the City.

PUBLIC PARTICIPATION
To be added to final TIA following comments collected at May 25 project public meeting.

SUMMARY

The improvements and mitigation described will address project-related deficiencies noted
throughout the TIA (specifically for Indian Trail Road). The project will contribute $362,620
towards mitigation of area deficiencies, via the TIF; specifically working to promote intermediate
and long-term improvements for Indian Trail Road, if approved by the City. Thus, this TIA
should successfully support the zone change and comprehensive plan modifications being
sought with the 750 unit apartment project proposal being sought for Windhaven, as project
impacts will be addressed.

No further recommendations are provided by this TIA.
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1 INTRODUCTION

Windhaven First Addition is an approved residential planned unit development (PUD) located
within the Indian Trail neighborhood of Spokane, Washington. The project is located within a
Residential Single Family (RSF) zone of the City with a Comprehensive Plan designation of
Residential 4-10. Approved by City officials in the year 2006, the roadway infrastructure for the
development has been constructed but no homes have been built.

As a result of evolving market conditions, the project proponent would like to develop apartment
units on the site in-lieu of single family homes. A Comprehensive Plan amendment and zone
change would be needed to accommodate this development modification. Specifically,
Residential Multifamily (RMF) zone and Residential 15-30 Comprehensive Plan designations
would be needed (and are being sought) to allow for apartment development.

Through the growth management act (GMA), City officials have planned for and certified
transportation concurrency for roads within the Indian Trail neighborhood, as based on historical
land use development proposals (Windhaven and other development projects). Zone and
Comprehensive Plan changes could impact concurrency determinations. As such, City officials
have requested due-diligence, in terms of a development traffic study, to assess the impact of a
revised development proposal.

This report summarizes the Traffic Impact Analysis (TIA) performed for the Windhaven
Apartments development proposed in the City of Spokane, Washington. The analysis identifies
the transportation impacts of the current development proposal on primary arterials and
roadways located within and providing access to the Indian Trail neighborhood. The scope and
work program for this study was developed in coordination with technical staff from City of
Spokane, and was performed in accordance with City of Spokane Road TIA Guidelines.

The City of Spokane is lead agency for this project and will provide principal TIA review. Any
additional agencies would provide secondary review per the request of City officials.

1.1 PROJECT DESCRIPTION

Approved Project. The Windhaven First Addition project site occupies 49.48 acres aligned
north of Barnes Road just under 1,000 feet west of Indian Trail Road within the Indian Trail
neighborhood of Spokane. The approved project includes the construction of up to 286 single
family homes programmed for construction over approximately five years. The project was
historically approved for development by City officials in year 2006 within an RSF zone of the
City and with a site Comprehensive Plan designation of Residential 4-10. The approved
proposal represents a density of 5.8 single family homes per acre.

According to Spokane Municipal Code, the Residential Single-Family zone “is a low density
single-family residential zone. It allows a minimum of four and a maximum of ten dwelling units
per acre. One- and two-story builds characterize the allowed housing. The major type of new
development will be attached and detached single-family residences.”

According to the City Comprehensive Plan, the Residential 4-10 “designation allows single-
family residences, and attached (zero-lot line) single-family residences. The allowed density is
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a minimum of four units and a maximum of ten units per acre. Allowed structure types are
single-family residences, attached (zero-lot line) single family residences, or two-family
residences in appropriate areas.”

Primary access to the project has already
been constructed via Forest Lane and
Pamela Lane; two local streets extending
into the development from Barnes Road
(along southern boundary of site).
Secondary access would be promoted
through an extension of Jamestown Lane
into the adjacent apartment development
east of Windhaven. A final access was
historically developed for vehicle traffic via
an extension of Moore Street to Shawnee
Avenue (along northern boundary of site).
However, this approach would be used
only for pedestrian access in the future.

As shown (right), Windhaven has already
been developed with a network of local
streets.  North-south circulation streets
include Concord Lane, Windhaven Lane,
and Camden Lane. East-west circulation
includes Jamestown Lane, Georgetown

Lane, Morgantown Lgg@rOTeen Lane, Aerial: Existing Windhaven Site (Source: Google Maps)
and Youngstown Lane.

Project Proposal. The project proponent has recently proposed to develop up to 750
apartment units on the 49.48 acre site, as a result of changing market demands. The proposal
results in a density of 15.2 homes per acre, which exceeds the approved residential density.
Thus, this proposal dictates that a Comprehensive Plan amendment and zone change would be
needed to accommodate the apartment proposal; specifically to a RMF zone and
Comprehensive Plan designation of Residential 15-30. The current apartment proposal results
in a density that just marginally exceeds minimum zoning and Comprehensive Plan allowances,
and just under half of maximum allowable density (nearly 1,500 apartments could be developed
under these City designations). The reduced apartment densities

According to Spokane Municipal Code, the Residential Multifamily (RMF) zone “is a medium-
density residential zone. Allowed housing is characterized by one to four story structures and a
higher percentage of building coverage than in the RTF zone. The major types of development
will include attached and detached single-family residential, condominiums, apartments,
duplexes, townhouses and row houses. The minimum and maximum densities are fifteen and
thirty units per acre.”

The Residential 15-30 land use is simply described within the City Comprehensive Plan as a
“designation that allows higher density residential use at a density of 15 to 30 units per acre.”
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Site access and internal circulation would be promoted as described previously. Primary
access would be provided via the Barnes Road intersections with Forest Lane and Pamela
Street. Secondary access would be provided by an extension of Jamestown Lane into the
adjacent apartment complex. Pedestrian access only would be provided via Moose Street.
Internal circulation would be promoted by three north-south and five east-west local streets.

Figure 1 provides a vicinity map locating Windhaven. FEigure 2 provides the current site plan for
the proposed apartment development. Note this plan will evolve with time. As such, this study
was intentionally developed to review a high unit count for the site in order to present a worse-
case analysis of project transportation impacts.

1.1.1 Project Scope

City transportation engineering staff has reviewed capacity conditions for primary roadways
aligned within the Indian Trail neighborhood. To be clear, there are long term improvement
needs confirmed within the area; in particular, the widening of Indian Trail Road to a four lane
section between Lowell Avenue and Excell Avenue. However, city staff has been able to
confirm transportation concurrency for Indian Trail roadways within the immediate future. This
means they have been able to demonstrate that adequate capacity would generally be available
to accommodate some traffic growth. Currently there are 12 development projects vested and
approved via the Comprehensive Plan process.

Windhaven First Addition is one of the development projects vested and addressed within the
current Comprehensive Plan. As indicated, 286 single family homes were approved historically
and, according to City resources, this development would be allowed to generate 210 trips
during the AM peak hour and 271 during the PM peak hour of the work commute under the
previous Comprehensive Plan and zoning approval.

According to comparisons developed using the Trip Generation Manual (ITE 9th Edition,
2012), the trips generated by 286 homes is equivalent to the trips generated by 460 apartment
units. Thus, from a transportation perspective, 286 single family homes and 460 apartments are
generally equivalent. A summary of this comparison is provided in Table 1.

Table 1. Vested Residential Land Use & Trip Comparisons
|| AM Peak Hour || PM Peak Hour |
Dwelling

Residential Land Use Units’ || I || out || Total |[ In || out || Total |
Single Family Homes

(ITE Code 210) 286 65 145 210 179 92 271
General Apartment Units

(ITE Code 220) 460 46 183 229 176 95 271

Transportation concurrency is reviewed within the City of Spokane based upon PM peak hour
traffic conditions. As shown above, the trips generated by 286 homes and 460 apartments are
equal during the PM peak hour. There is a minor differential during the AM peak hour. Trip
generation was based upon equations that relate trips to dwelling units for single and multi-
family homes. Further discussion on trip generation is provided within Section 3.2.
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Windhaven Apartments
Draft Traffic Impact Analysis

1.2 ANALYSIS SCOPE AND METHODOLOGY

The purpose of this TIA is to review the traffic and transportation impacts of the proposed
development on vicinity arterials and recommend improvements and strategies, as needed, to
mitigate impacts in order to assure adequate transportation capacities. This section describes
the primary scope and methods used to evaluate traffic conditions and determine potential
improvements for the project study area.

1.2.1 Project Scope

A TIA evaluates roadway capacity primarily through an examination of intersection operations.
Congestion and increased vehicle delays are experienced more rapidly at intersections versus
road segments (between intersections) due to the number and frequency of conflicts (i.e. turning
vehicles and stopping or slowing movements).

The scope for this study was established in coordination with City of Spokane and Washington
State Department of Transportation (WSDOT) engineering officials. Per direction, this study
guantifies traffic operations and capacity based principally on intersection level-of-service
(LOS), as performed by direction for the intersections of:

¢ Shawnee Avenue/Indian Trail Road ¢ Ash Street/Francis Avenue

Barnes Road/Indian Trail Road ¢ Maple Street/Francis Avenue

Strong Road/Indian Trail Road ¢ Barnes Road/Forest Lane (Project Access)
*

Indian Trail Road/Francis Avenue Barnes Road/Pamela Lane (Project

Access)

® & o o

Alberta Street/Francis Avenue

Per the direction of local agency staff, the analysis was performed for the AM and PM
peak/commute hours of the weekday, which are the highest hours of capacity demand within
this area of Spokane. The forecast analysis horizon year for this study is 2021, which is the
completion and final occupancy year of the proposed development.

1.2.1 Methodology - Intersection Operations

Intersection capacity was evaluated using the level-of-service (LOS) methodologies of the
Highway Capacity Manual (TRB, 2010). The Highway Capacity Manual (HCM) is a nationally
recognized and locally accepted method of measuring traffic flow and congestion for
intersections. Criteria range from LOS A, indicating free-flow conditions with minimal vehicle
delays, to LOS F, indicating congestion with significant vehicle delays (and operational failures).

LOS for a signalized intersection is defined in terms of the average control delay experienced by
all vehicles at the intersection, as measured over a specific time period such as a peak hour.
LOS for a one or two-way stop controlled intersection or driveway is the function of average
control delays experienced by vehicles in a particular approach or approach movement over a
timeframe such as a peak hour. Typically, the stopped approach or movement experiencing the
worst LOS is reported. Finally, LOS at an all-way stop-controlled intersection is defined by the
average control delays experienced by all vehicles at the intersection, as with signals, but the
LOS thresholds are associated with delays for unsignalized intersections.

Table 2 outlines the LOS criteria for signalized and unsignalized intersections from the Highway
Capacity Manual. As shown, LOS thresholds, as a function of delay, vary between signalized
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and unsignalized intersections. This is because driver tolerances for delay have been
documented to be much higher at signalized versus unsignalized intersections.

Table 2. Intersection Level of Service Criteria

Level of Signalized: Unsignalized:

Service Control Delay (sec/veh) Control Delay (sec/veh)
| A || <10 || <10 |
| B 1 >10 - 20 || >10 - 15 |
| C | >20 - 35 || >15- 25 |
| D | >35 - 55 || >25 - 35 |
| E | >55 — 80 || >35 - 50 |
| F | > 80 || >50 |
[ Source: Highway Capacity Manual (TRB, 2010) |

LOS was determined for this study using Synchro Version 9.1, (Trafficware, 2015). This
software tool can apply the analysis methodologies of HCM 2010 and is a standard industry
software application.

LOS thresholds for the City of Spokane are highlighted by “Transportation Concurrency Level of
Service Standards”, which is an administrative policy and procedure document available from
the City clerk’s office. Section 5.2.1.3 indicates LOS E is the threshold for “signalized arterial
intersections along Principal or Minor arterials identified on Comprehensive Plan Map TR3.”
This standard applies to all signalized study intersections, as they are located along the
principal arterials of Francis Avenue and Indian Trail Road. Section 5.2.2 indicates LOS E is the
operational threshold for movements at unsignlaized intersections. Road improvements and/or
transportation demand strategies may be required to help mitigate capacity issues, as
determined via results that fall below City LOS thresholds.

1.2.2 Methodology — Vehicle Queues

Average and 95" percentile queue analyses were performed to provide guidance regarding turn
pocket impacts for signalized intersections. Average queues are those most typically predicted
to occur at an intersection with some frequency. 95" percentile queues represent near-
maximum queue conditions predicted to occur only a few times during the peak hour. While it is
not ideal to have 95" percentile queue potentials exceed turn lane/pocket storage length, it is
acceptable so long as average queues can be accommodated. A turn lane/pocket issue is
prevalent when average queues exceed storage length. Thus some form of improvement may
need to be considered; typically in the form of signhal phase adjustment, turn lane/pocket
adjustment, and sometimes even the provision of a second turn lane.

Queues are presented in terms of total “stacking” vehicles with the equivalent queue length
provided in feet. For this study, an average length of 25-feet was used per vehicle, as
recommended by the HCM, and via standard industry practices. This space includes the length
of the vehicle plus spacing between vehicles. Queue determinations were provided using
Synchro, which also bases evaluations on HCM methodologies.
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1.2.3 Methodology — Lane Capacity

A lane capacity analysis was developed as a secondary measure and method for evaluating
traffic conditions specifically for Indian Trail Road. This analysis was performed due to the
“bottleneck” that exists along the

roadway; caused by a narrowing of

the arterial from four lanes south of

Excell Avenue to three lanes north.

The lane capacity analysis was
performed based upon peak hourly
volume data provided by the Year
2011-2035 Spokane Metropolitan
Transportation Plan (SRTC, 2011).
Generally, the Plan provides vehicle
per hour per lane (vphpl) capacity
thresholds distinguished by
functional classification and
operating speed. According to this
table, the best approximation of
Indian Trail Road is that of a 30 mph
urban arterial collector arterial; both with a practical capacity of 900 vphpl. Therefore, this was
used as the basis for reviewing lane capacities for the roadway.

Hourly Lane Capacity Thresholds (Source: SRTC)

Note these are capacity thresholds typically associated and used with the development of a
forecast travel demand model and are not typically used as a primary means for evaluating
capacities on city roadways. However, this secondary means was sought specifically as a
method for reviewing “through” traffic capacity on Indian Trail Road, as primary analysis
measures focus on intersection operations.

Thus, the conclusions of this TIA were primarily derived from intersection analyses and the
methodologies of the HCM. Secondary conclusions were derived from lane capacity analyses,
and other considerations such as travel speed and queuing.
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2 EXISTING CONDITIONS

This section describes existing traffic conditions within the project study area. Described are
study roadways, current traffic volumes, and existing operations and capacity conditions.

2.1 ROADWAY NETWORK

The study focuses on traffic operations for a number of intersections located along the
roadways of Indian Trail Road, Barnes Road, Strong Road, Francis Avenue, Alberta Street, Ash
Street, and Maple Street. A description of study roadways is provided as follows, in order of
descending functional classification:

¢ Francis Avenue. Also designated State Route 291, Francis Avenue is an urban
principal arterial. The roadway has a five lane cross section, which includes a two-way
left-turn lane (TWLTL), with contiguous sidewalk, curb, and gutter along both sides of the
roadway. The posted speed limit is 35 mph within the study area. The current City traffic
flow map indicates the arterial supports between 26,000 and 29,000 average daily traffic
(ADT) within the study area east of Indian Trail Road, dropping to 11,900 ADT west.

¢ Indian Trail Road. This urban principal arterial has a speed limit of 35 mph within the
City of Spokane. City traffic flow map indicates the roadway supports about 17,100 ADT
north of Francis Avenue, dropping to 11,000 ADT north of Strong Road. Curb, sidewalk,
and gutter are contiguous on both sides of the roadway throughout the project study
area. Precluding intersection configurations, general lane geometrics are as follows:

- Four travel lanes immediately north of Francis Avenue to about EImhurst Avenue
(approximate 500 foot section).

- Five lanes (including a TWLTL) adjacent to Indian Trail Center between Elmhurst
Avenue and Holyoke Avenue (nearly a 900 foot section).

- Four lanes from Holyoke Avenue north to about Excell Avenue (about a 3,600
foot section).

- Three lanes (including a TWLTL) north of Excell Avenue to Lowell Avenue (about
a 5,100 foot section). A traffic “bottleneck” has been noted to occur in the four to
three lane transition area within the vicinity of Excell Avenue.

- Four lanes with two southbound, one northbound, and one TWLTL between
Lowell Avenue and Barnes Road (nearly a 1,500 foot section) adjacent to
Sundance Plaza.

- Three lanes (including a TWLTL) north of Excell Avenue to nearly City limits
(section length is greater than a mile).

¢ Maple Street & Ash Street Couplet. These are urban principal arterials throughout the
majority of the City. Maple Street is a two-lane northbound arterial and Ash Street a two
lane southbound arterial; both with posted speeds of 30 mph within the vicinity of Francis
Avenue. Sidewalk, curb, and gutter are contiguous along both sides of both roadways
within the project study area. City traffic flow maps indicate about 25,000 ADT south
and nearly 28,000 ADT north of Francis Avenue on the couplet.

¢ Alberta Street. This is an urban minor arterial with a three-lane cross-section, including
a TWLTL, and a posted speed limit of 30 mph south of Francis Avenue. North of Francis
Avenue, this local street with a two-lane cross-section and posted speed limit of 25 mph.
Curb, gutter, and sidewalk are contiguous along the arterial. Traffic flow maps indicate
the roadway supports 10,600 ADT south of Francis Avenue with no counts to the north.
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¢ Barnes Road. This is an urban major collector for approximately %2 mile on either side
of Indian Trail Road. The collector primarily has a two-lane cross-section east of Indian
Trail Road. The roadway has a five-lane cross section for about 1,300 feet west of
Francis Avenue, adjacent to Sundance Plaza; continuing an approximate 2,000
additional feet as a three lane roadway (including a TWLTL). The speed limit is 25 mph
within the study area. Curb, gutter, and sidewalk are contiguous along the majority of
the roadway. City traffic flow maps indicate the roadway supports about 2,000 ADT on
either side of Indian Tail Road.

¢ Shawnee Avenue. This is currently classified as an urban major collector within the
City. The roadway has a two-lane cross section, improved with sidewalks, curb, and
gutter. The posted speed limit is 25 mph with a 20 mph school zone west of Indian Trail
Road. The roadway supports about 2,300 ADT.

¢ Strong Road. This is currently classified as an urban major collector within the City.
The roadway has a two-lane cross section, improved with sidewalks, curb, and gutter
west of Indian Trail Road. A 40-foot wide, unimproved section (a gravel roadway) is
aligned east of Indian Trail Road. The posted speed limit is 25 mph. The roadway is
estimated to support less than 2,000 vehicles per day within the study area.

A summary of existing intersection turn lane locations and traffic control conditions (signal, one-
way, two-way, or all way stops) is provided in Table 3. Shown are different traffic movements at
intersections and whether a turn-lane is provided. If no specific lane is shown, then turns are
performed from adjacent, shared through-lane. Also indicated are traffic control conditions for
the intersection. Controls and lanes are denoted with an “X”. Turn lanes are denoted with a “1”
for a single-lane, “2” for a double-lane, etc.

Table 3. Existing Intersection Geometrics and Traffic Controls

] Traffic Control || Intersection Geometrics |
= ||z ell=gll gllzgll_gllzgll _gllze
o=|E _|E _[|E_[Is3|2s||s3||83| 8|23 55|12S
55|[28]|28[28(l25||=E||=5||=E||=E||le5||=E||=5
Intersection Fa|lOh||lEdh||<h||lzF||ZE||loFr||loE||ZF||ZSF||uF||luF
| Shawnee AvellndianTrailRd || X || - || - || - | 2 | v [ a2} o ][ 2| -1 2] -]
| BamesRd/ndianTrailRd || X || - || - || - |l 2 || 2 | 2 |l e ][ 2|l - |l 2] -]|
| StrongRd/indianTraitRd___ || X f[ - J[ - |[ - [ ¢ [ 2 [ 2 [ 2 J[ - J[ - [ 2 ][ -]
| Indian Trail Rd/Francis Ave || X || - || - || - | - I - 120 - | - 2|l 2] -]|
| Alberta StiFrancis Ave [ J0- - e - e Jf - e Jf - e 10 -1
| Ash St/Francis Ave |- e - - J- Jre Jre Je Jf- - 1= 1
| Maple St/Francis Ave ICx - - -z - J-J - -1 - e -1
| Bares Rd/Forest Ln I - - - - - - e -
| Bames Rd/Pamela Ln | I S N N N | | O N |

1. Double left-turn lane with right-turns shared from outer left-turn lane.

2. Double left-turn lane with through movements shared from inner left-turn lane.
3. Widened pocket that continues as a through lane south of intersection.
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2.2 TRAFFIC COUNTS

Traffic counts were collected specifically for this study on typical weekdays in March and April of
2016 (Tuesday through Thursday). Traffic counts were performed in the morning between 7:00
and 9:00 AM and in the afternoon/evening between 4:00 PM to 6:00 PM in order to identify the
AM and PM peak hours of commute traffic activity for each intersection.

The peak volume for each intersection was used in traffic analyses, respectively, in order to
assure a worst-case review of capacity demands. As such, the peak hour did vary between
intersections during the morning and afternoon timeframes. With that said, a prevalent 7:00 to
8:00 AM peak hour was noted on Indian Trail Road in the morning. A 5:00 to 6:00 PM peak was
noted at nearly all study intersections during the evening. Original count worksheets are
provided in Section B of the technical Appendix.

Typically, raw counts are used directly in LOS analysis. However, in some situations, a
reconciliation of arrival versus departure volumes must be performed to fully consider travel
demands at intersection. A departure volume is noted as vehicle traffic crosses the stop-bar
and enters an intersection; typically recorded and used in analyses as specific through and turn
movements are identified. However, in some instances arrival volumes must also be recorded
as vehicle traffic does not always make it through the stop-bar during a typical signal cycle.
Residual traffic must therefore wait in queues until the next green phase (or more) allows them
to clear the intersection. The difference in arrival less departure traffic represents additional
travel demands upon through and turning movements at an intersection. Thus, this differential
is recorded and then combined with base/raw traffic counts in order to fully review travel
demands upon an intersection.

Upon scope coordination with City and State agencies, it was determined there were particular
approaches of concern where vehicle traffic did not clear the stop-bar and had to wait through
an additional signal cycle on Francis Avenue and Indian Trail Road. The movements and
timeframes of concern are as follows:

¢ Eastbound Alberta Street/Francis Avenue - AM Peak Hour
Eastbound Ash Street/Francis Avenue - AM Peak Hour
Southbound Indian Trail Road/Francis Avenue - AM Peak Hour
Northbound Maple Street/Francis Avenue - PM Peak Hour
Westbound Maple Street/Francis Avenue - PM Peak Hour
Westbound Indian Trail Road/Francis Avenue - PM Peak Hour

* & o o

Follow-up counts were performed in March 2016 for the traffic movements specified, for the
respective AM and PM peak hours noted through weekday counts. Data collected included
arrival volumes, departing traffic (crossing the stop-line), and then the remaining vehicles that
gueue following the end of the green signal phase. Counts were performed for every signal
cycle, with residential queues/vehicle identified following many signal cycles. These residual
vehicles were summarized for each approach noted above and combined, as needed, with raw
counts to assure maximum travel demands would be assessed with this TIA.

A summary of this comparison is provided in Table 4 for the AM and PM peak hours. The
original count worksheets are provided in Technical Appendix B. The original count worksheets
show arrival, departure, and queue volumes on a per cycle basis.

April 2016 Page 11



Windhaven Apartments
Draft Traffic Impact Analysis

Table 4. Arrival, Departure, and Queue Volume Comparisons

Original Additional Additional Queue

Location & Approach Timeframe Count Arrival Count | |Departure Count Volume
| Eastbound Alberta St/Francis Ave I | AM Peak I | 1,175 | | 1,228 | | 193 | | 1,413+ |
| Eastbound Ash St/Francis Ave! [| AMPeak || 1053 || 1029 || 61 [ 100+ |
| Southbound Indian Trail Rd/Francis Ave || AMPeak || 1113 || 1129 || 20 [| 11497 |
| Northbound Maple St/Francis Ave [| PMPeak || 1374 || 1406 || 31 [| 14374 |
| Westhound Maple St/Francis Ave [[ PmPeak || 1362 || 1362 || 28 [ 1390V |
|Westbound Indian Trail Rd/Francis Ave I | PM Peak I | 1,636 V | | 997 | | 7 | | 1,004 |
|

[ 1. Through volume only impacted.

As shown, the majority of follow up counts exceed original counts when factoring in the
residential queues (i.e. the balance remaining between arrival and departure counts). The only
exception occurs within the westbound approach to the Indian Trail Road/Francis Avenue
intersections. As such, the higher of count volumes were used in the analysis, as denoted with
a check (V). The resulting traffic gains for these approaches were proportioned to each
movement based on turning volume count data. Figure 3 and Figure 4 provide a summary of
the resulting AM and PM peak hour counts for study intersections.

Speed Counts. Speed counts were performed at three locations to further review the impact of
the “bottleneck”. Counters were placed on Indian Trail Road: 1) north of Weile Avenue (south of
bottleneck); 2) north of Kathleen Avenue (within bottleneck); and 3) north of Lowell Avenue
(north of Bottleneck). Average speeds and corresponding ADT are summarized in Table 5.

Table 5. Indian Trail ADT and Speed Counts - AM and PM Peak Hours

ADT | Average Speed - Northbound || Average Speed - Southbound |

Indian Trail Road | AMPeak || PMPeak || AMPeak || PMPeak |
| Nlof Weile Ave || 17299 || 365 || 38 || 360 || 37 |
[N/ofKathleen Ave || 16,821 || 379 || 368 || 348 || 379 |
| N/of Lowell Ave [| 13555 || 343 || 319 || 334 || 332 |
]

As shown, ADT counts range between 17,300 ADT south to 13,555 north of the bottleneck. The
posted speed limit is 30 mph. Counts indicate average speeds exceed the posted limit by 3 to
nearly 8 mph throughout analysis limits in both directions. There is a minimal difference in
average speeds between the four lane section south of the bottleneck and the three lane
section within the bottleneck.

School Traffic. This statement has been provided to simply acknowledge that all traffic counts
were performed while local schools were in operation within the study area. Area schools can
generate traffic that results in higher demand on City roadways. Thus, counts were performed
to assure the activities of schools such as Indian Trail Elementary, Woodridge Elementary,
Westview Elementary, Balboa Elementary, and Salk Middle School are addressed.
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2.3 TRAFFIC OPERATIONS & CAPACITY

The LOS and capacity analyses were performed based on a review of the adjusted traffic
volumes summarized in Section 2.2 and the geometric conditions described in Section 2.1.
Signal timing data was provided by City of Spokane staff via Synchro files and timing cards.

This data includes information such as phase minimum and maximum splits, all-red and yellow
times, pedestrian timing data, additional vehicle passage and gaps, etc.; generally the working
parameters of an actuated traffic signal. No optimization or adjustment was made to these files
as to maintain precise City timings noted in the field, including coordination details for the Ash
and Maple Street intersections with Francis Avenue.

Table 6 provides a summary of LOS for the AM and PM peak hours. Also shown are average
control vehicle delays for each intersection. Note there are no project turning movements that
currently occur at the Forest Lane and Pamela Lane intersections with Barnes Road. As such,
these intersections were not included in the analysis.

Table 6. Existing LOS and Delay - AM and PM Peak Hours
| AM Peak || PM Peak |
Signalized Intersections | Lost || Delay? || LoSt || Delay? |
| Shawnee Ave/indianTrailRd || B || 173 || A || 77 |
| Barnes Rd/Indian Trail Rd [l B || 11 || B || 144 |
| Strong Rd/Indian Trail Rd [l A || 97 || B || 189 |
| Indian Trail Rd/FrancisAve || B || 1223 || A || 79 |
| Alberta St/Francis Ave [ o || 34 || c || 322 |
| Ash St/Francis Ave [l c || 223 || ¢ || 204 |
| Maple St/Francis Ave [ B || w74 || D || 388 |
1.  LOS = Levels-of-Setvice
2. Del = Delay in seconds

As shown, all study intersections currently function within acceptable LOS ranges, as no
signalized intersection functions below LOS E. This indicates that no capacity improvements
would be warranted on the basis of existing traffic operations, as there is sufficient roadway
capacity. LOS summary worksheets are provided in Section C of the Technical Appendix.

Queue Potentials. Existing queue potentials were reviewed for study intersections. As
indicated, both average and 95" percentile queues are considered. Most acceptable conditions
are those where average and 95" percentile queues do not exceed lane/pocket storage.
Tolerable conditions are those where average queues do not exceed lane storage/pocket
length, even when 95" percentile queues do exceed storage. Unacceptable conditions are
noted where both average and 95" percentile queues exceed available lane/pocket storage.

Summary queue conditions are provided in Table 7 for the AM and PM peak hours. Again,
gueues are represented in terms of vehicle demands versus vehicle storage. A sense of length
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impacts is determined roughly by multiplying vehicles times a transportation industry spacing
standard of 25 feet.

Table 7. Existing Queue Potentials - AM and PM Peak Hours
| AM Peak || PM Peak |
Lane
Signalized Intersections Capacity || Avg. || 9% || Avwg. || 9% |
Shawnee Ave/Indian Trail Rd
- Northbound Left-Turn Lane 7 vehiclest 1 vehicle 1 vehicles 1 vehicle 1 vehicle
- Northbound Right-Turn Lane 3 vehicles 0 vehicle 1 vehicle 1 vehicle 1 vehicle
- Southbound Left-Turn Lane 3 vehiclest 1 vehicle 1 vehicle 1 vehicle 1 vehicle
- Southbound Right-Turn Lane 3 vehicles 0 vehicle 0 vehicle 1 vehicle 1 vehicle
- Westbound Left-Turn Lane 3 vehicles 5 vehicle 6 vehicles 1 vehicle 2 vehicles
- Eastbound Left-Turn Lane 3 vehicles 1 vehicle 1 vehicles 0 vehicle 1 vehicles
Barnes Rd/Indian Trail Rd
- Northbound Left-Turn Lane 8 vehiclest 1 vehicle 2 vehicles 2 vehicles 5 vehicles
- Northbound Right-Turn Lane 5 vehicles 0 vehicle 1 vehicle 1 vehicle 5 vehicles
- Southbound Left-Turn Lane 7 vehiclest 1 vehicle 1 vehicle 1 vehicle 1 vehicle
- Westbound Left-Turn Lane 6 vehicles 3 vehicles 6 vehicles 1 vehicle 3 vehicles
- Eastbound Left-Turn Lane 4 vehicles 1 vehicle 2 vehicles 1 vehicle 3 vehicles
Strong Rd/Indian Trail Rd
- Northbound Left-Turn Lane 7 vehiclest 1 vehicle 1 vehicle 1 vehicle 2 vehicles
- Northbound Right-Turn Lane 4 vehicles 0 vehicle 0 vehicle 0 vehicle 0 vehicle
- Southbound Left-Turn Lane 7 vehiclest 1 vehicle 1 vehicle 1 vehicle 1 vehicle
- Southbound Right-Turn Lane 4 vehicles 1 vehicle 1 vehicle 0 vehicle 1 vehicle
- Eastbound Right-Turn Lane 8 vehicles 1 vehicle 2 vehicles 0 vehicle 1 vehicle
Indian Trail Rd/Francis Ave
- Westhound Right-Turn Lane 16 vehicles? 0 vehicle 2 vehicles 1 vehicle 7 vehicles
- Eastbound Left-Turn Lane 2 vehicles 1 vehicle 2 vehicles 1 vehicle 3 vehicles
Alberta St/Francis Ave
- Northbound Left-Turn Lane 9 vehiclest 4 vehicles 7 vehicles 8 vehicles 17 vehicles
- Southbound Left-Turn Lane 4 vehicles 2 vehicles 4 vehicles 1 vehicle 3 vehicles
- Westbound Left-Turn Lane 8 vehiclest 3 vehicles 8 vehicles 2 vehicles 5 vehicles
- Eastbound Left-Turn Lane 8 vehiclest 1 vehicle 1 vehicle 1 vehicle 2 vehicles
Ash St/Francis Ave
- Southbound Left-Turn Lane 21 vehicles 6 vehicles 9 vehicles 5 vehicles 8 vehicles
- Southbound Right-Turn Lane 21 vehicles 4 vehicle 7 vehicles 7 vehicles 12 vehicles
- Westbound Left-Turn Lane 20 vehiclest3 2 vehicles 6 vehicles 6 vehicles 7 vehicles
Maple St/Francis Ave
- Northbound Left-Turn Lane 13 vehicles 1 vehicle 1 vehicle 9 vehicle 16 vehicle
- Eastbound Left-Turn Lane 20 vehilcest3 6 vehicles 8 vehicles 9 vehicles 16 vehicles
1. Transitions into a TWLTL, so additional storage can be available.
2. Free movement which turns into a designated receiving lane, so queues not as ctitical.
3. The designated left-turn lane is broken by an intersection so queue pocket is a two-length measurement.

As shown, the majority of average queues are accommodated within available turn lane/pocket
lengths, which represent acceptable or tolerable conditions. The only exception occurs within
the westbound left-turn lane for the Shawnee Road/Indian Trail intersection. Both analytically
and through visual inspection in the field, queues extend beyond the available turn pocket for
about 10 to 15 minutes of the peak hour(s) as a result of activities associated with Woodridge
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Elementary school. Outside these short timeframes, queue activity is minimal; thus, there would
be minimal cost-benefit to extending the lane for a 20 to 30 minute queue impact per day.

95" percentile exceptions are noted at the following locations:

¢ Shawnee Avenue/Indian Trail Road — Westbound left turn 95" percentile queues exceed
storage by 3 vehicles during the AM peak hour.

¢ Indian Trail Road/Francis Avenue — Eastbound left-turn 95" percentile demands exceed
storage by one vehicle during the PM peak hour.

¢ Alberta Street/Francis Avenue — Northbound left-turn 95" percentile queues exceed
storage by 8 vehicles; although there is a shared left-turn lane at this intersection also.
As such, this impact may be somewhat overstated during the PM peak hour.

Indian Trail Lane Capacity. Lane capacities were reviewed for three count locations on Indian
Trail Road: 1) north of Weile Avenue (south of bottleneck); 2) north of Kathleen Avenue (within
bottleneck); and 3) north of Lowell Avenue (north of Bottleneck). As indicated, a practical lane
capacity is 900 vphpl as based on information provided by the SRTC. A summary of existing
approach counts versus capacity is provided in Table 8 for the AM and PM peak hours.

Note the lane capacity analysis is based on a review of through-lane capacity only (northbound
and southbound travel lanes). A TWLTL helps traffic operationally as it accommodates
neighborhood turning traffic, but it has minimal influence on the movement of through traffic.

Table 8. Existing Indian Trail Lane Capacity - AM and PM Peak Hours

| Capacity || AM Peak Hour || PM Peak Hour |
Indian Trail Road | NB || SB || Tot || NB || SB || Tot || NB || SB || Tot |
| N/of Weile Ave || 1,800 || 1,800 || 3600 || 287 || 1,14 || 1,401 || 1,099 || 450 || 1,549 |
| Nfof Kathleen Ave || 900 || 900 || 1,800 || 283 || 1,151 || 1,434 || 1085 || 449 || 1534 |
| N/of Lowell Ave || 900 || 900 || 1,800 || 246 || 954 || 1200 || 807 || 384 || 1,191 |

As shown, lane capacity is sufficient within the four lane section of Indian Trail north Road north
of Weile Avenue. However, existing counts are shown to exceed directional lane capacities
within the bottleneck area north of Kathleen Avenue. Specifically, counts exceed southbound
lane capacities during the AM peak hour and northbound capacities during the PM peak hour,
by approximately 200 to 250 vehicles. There is minor lane capacity exceptions noted north of
Lowell Avenue, but overall capacity appears to be sufficient north of the bottleneck.

This review was based on data collected from machine counters. There is some difference
between approach volumes from these counts versus turn movement counts because: 1)
machine and tube counts were performed on different days and 2) differences in count location.

2.4 TRANSIT

Spokane Transit Authority (STA) operates one accessible route within reasonable vicinity of
Windhaven. STA Route 23 “Maple/Ash” accesses the Indian Trail neighborhood on weekdays
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only, with no service provided on weekends. The weekday route operates on a 30 minute
rotation, operating along Indian Trail Road between 7:00 AM and 6:30 PM. The route circulates
between the downtown Plaza and Meadow Park Glen (a bus turnaround north of Blackfoot
Avenue) principally via Monroe Street, Broadway Avenue, the Maple/Ash Couplet, Rowan
Street, Alberta Street, Francis Avenue, and Indian Trail Road.

The nearest transit stops to Windhaven are located at the Barnes Road/Indian Trail Road
intersection. Located approximately ¥ mile to the east, these stops are within reasonable
walking distance for typical transit users.

2.5 PEDESTRIAN AND BICYCLE FACILITIES

Pedestrian access/mobility and circulation is generally well-served within the project study area.
This supposition is based on the consideration of sidewalk being available on most arterial
roadways leading to/from the development. Specifically, sidewalk is available between the
development and destinations such as STA transit access, the nearby Sundance Plaza
shopping center (Albertsons, Rite Aid, Starbucks, Subway, and other shops and restaurants),
Pacific Park (on Lowell Avenue), and the Indian Trail Spokane public library.

According to the Spokane Regional Transportation Council website, Indian Trail Road and
Barnes Road are two designated bike routes within the project vicinity. Both roadways are
designated as “Shared Roadway” routes, defined as a select roadway allowing both vehicular
traffic and bicycle traffic to share the street. There is no signage, striping, or designated bike
lanes along these types of bicycle routes.

April 2016 Page 18




Windhaven Apartments
Draft Traffic Impact Analysis

3 FUTURE 2021 TRAFFIC CONDITIONS

This section summarizes year 2021 future traffic conditions. Described are future roadway
network changes, future traffic volumes, and forecast traffic operations and capacity.

3.1 RoADWAY NETWORK

Project One. An improvement project is programmed and fully funded for the study area. The
City of Spokane Six Year Capital Improvement Program (City of Spokane, 2016) highlights the
Barnes Road, Phoebe to Strong “Safety” project programmed for construction in year 2017.
The project includes the construction of a two lane

roadway with offset sidewalks constructed about 2,200
feet between Phoebe Drive (west) and Strong Road
(east).

The project will improve access to the Five Mile
neighborhood (east of the Indian Trail neighborhood)
and north of Spokane, as opposed to continued and
lengthier travel via Francis Avenue, the Maple/Ash
couplet, and/or other arterials. The project is
anticipated to divert 80 percent of existing traffic turning
to/from the east at the Strong Road/Indian Trail
Intersection to the new connection via Barnes Road. In
addition, future development trips are anticipated to
use the new roadway, as described in the next section.

Given this is programmed and fully funded prior to the
year 2021 analysis/horizon year of this study, the
capacity benefit from this improvement project was
included in forecast analyses.

Project Two. The North Indian Trail Road Widening
project has been incorporated into the City of Spokane
Transportation Impact Fee program. The project
includes the widening of Indian Trail Road with two
through lanes constructed between Barnes Road
(north) and Excell Avenue (south), maintaining the

TWLTL; including any Signaldipgrades. Barnes Rd Improvement Alignment (Source: City)
The timeline for this project cannot yet be determined. City officials are aware of the need and
citizens of the Indian Trail neighborhood support the project. However, the City currently lacks
the funding needed to construct this $3,000,000 project. As such, this project is not yet
programmed in the Six Year Capital Improvement Program. Given these conditions, the
improvement was NOT reflected in future year 2021 analyses.

Pavement Preservation. There are a number of pavement preservation projects programmed
by the City throughout the Indian Trail neighborhood. These will improve street conditions but
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do not impact circulation or capacity. They are mentioned only
as they are listed in the Capital Improvement Program.

There are no other agency or development improvements
planned or programmed within the five-year analysis
timeframe of this project. Other than the trips diverted as a
result of the Barnes Road extension, no other improvements
or changes to forecast conditions were considered.

3.2 TRAFFIC FORECASTS

Year 2021 traffic forecasts were comprised of baseline growth,
the trips generated by other vested, but yet to be constructed
developments projects, and the trips generated by the
proposed development. Baseline traffic growth refers to the
increase of through traffic not typically associated with
development of projects within the project study area.
Baseline growth is projected with the use of traffic growth
rates. To establish the growth rate for this study, historical
traffic counts were reviewed for study arterials.

Traffic growth was compared based on historical year 1995 to
2015 ADT counts, as available for Indian Trail Road, Francis
Avenue, Alberta Street, Ash Street, and Maple Street (multiple
locations). Counts indicate minimal and even negative growth
on the majority of City roadways; however, positive growth
was noted specifically for Indian Trail Road, ranging between
1.0 and 1.5 percent annually. The statistical average growth
rate of all count points reviewed was 0.3 percent annually.

Based on this analysis, a 0.5% annual growth rate was applied

to counts to forecast baseline 2021 traffic forecasts. This rate
is conservative (high) for the majority of the study area. The
baseline growth rate was seemingly moderate for Indian Trail
Road. However, it must be understood the 1.0 to 1.5 percent
annual growth rate almost directly reflects development growth
within the Indian Trail neighborhood throughout the last 20
years. The impact of development growth is discussed in the
following sections. Once the trips generated by these
developments and Windhaven are reflected in forecasts, the
annual growth rate for the roadway well exceeds historical

growth for Indian Trail Road. Thus, all traffic forecasts are
ultimately conservative (high-end) for this TIA.

3.2.1 Pipeline Projects

Per coordination with agencies, the trips generated by eleven
vested land use projects, known as pipeline projects, were
addressed within this study. These projects have been
approved by the City of Spokane, but are in the process of
being developed. As such, the trips generated by these
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projects are not yet recorded in counts and need to be addressed in forecasts as they have
rights to future capacity. A summary of pipeline projects are as follows:

1. Hunts Point. 183 single family and 48 multifamily homes aligned on 52.56 acres south
of Pacific Park Drive and west of Indian Trail Road. No homes have been developed (as
of yet) on the site.

2. Windhaven First Addition. 289 single family homes aligned on 49.48 acres north of
Barnes Road and west of Indian Trail Road. No homes have been developed (as of yet)
on the site.

3. Ponderosa Ridge 3™ Addition. 12 single family homes yet to be developed out of 43
approved on 9.94 acres aligned north of Barnes Road and west of Sundance Drive.

4. Ponderosa Ridge 4" Addition. 25 single family homes aligned on 18.95 acres west
and east of Rosebury Lane. No homes have been developed (as of yet) on the site.

5. Diamond Rock. 96 apartment units developed on 4.32 acres aligned within the
southeast quadrant of the Barnes Road/Indian Trail Road intersection.

6. Replat McCarroll’'s Addition Phase 2. 13 single family homes aligned on 2.69 acres
north of Barnes Road and east of Woodridge Drive. No homes have been developed.

7. MccCarroll's East 3" Addition. 10 single family homes yet to be developed out of 44
approved on 19.18 acres aligned north of Barnes Road and east of Seminole Street.

8. MccCarroll's East 4™ Addition. 15 single family homes aligned on 8.85 acres south of
Barnes Road and east of James Street. No homes have been developed (as of yet).

9. McCarroll’'s East. 133 single family and 28 multifamily homes aligned on 118.2 acres
south of Barnes Road.

10. Woodridge View 1°' Addition. 7 single family homes yet to be developed out of 40
approved on 24.72 acres aligned north of Seminole Drive and east of Fleetwood Court.

11. Estates at Rocky Ridge. 15 single family homes yet to be developed out of 42
approved on 13.17 acres aligned south of Lincoln Road and east of Hiawatha Drive.

12. Westwinds PUD. 19 single family homes yet to be developed out of 36 approved on
19.96 acres aligned south of Strong Road and west of Upper Mayes Lane.

The assignment of pipeline project trips was developed based upon trip generation and trip
distribution information provided by City traffic engineers. In summary, City staff performed trip
generation calculations based upon information provided within the ITE Trip Generation Manual,
as based upon a comparison of rate and equation data that correlate site trips to dwelling units
for single and multi-family land uses. And then, using the regional travel demand model, the
City identified the likely distribution patterns of trips throughout the project study area.

The City congregated trip generation and distribution information into three transportation
analysis zones (TAZ's). A TAZ a transportation analysis and modeling term which refers to a
geographical area that experiences similarities in travel characteristics (i.e. approaching and
departing access/traffic trends); as bordered by arterials, agency limits, or topographical
features (cliffs, rivers/streams, etc.). They simply allow for the organization of transportation
data, both for analytical reasons and for the presentation of information. With this
understanding, a summary of trip generation for TAZ 29, 30, and 31 are shown in Table 9 for
the AM and PM peak hours. Trip generation is shown per development within each TAZ.
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Table 9. Vested Residential Land Use & Trip Comparisons by TAZ
Dwelling
Units/Homes AM Peak Hour PM Peak Hour

TAZ and Development | Single || Muli || in || out || Total || In || out || Total |

TAZ 29

- Hunts Point 183 48 48 119 167 142 72 214

- Windhaven First 286 0 65 145 210 179 92 271

- Ponderosa Ridge 31 12 0 6 13 19 10 5 15

- Ponderosa Ridge 4t 25 0 8 19 27 20 10 30

Subtotal TAZ 29 506 48 127 296 423 351 179 530

TAZ 30

- Diamond Rock 0 96 10 41 51 46 25 71

- Replat McCarroll 13 0 6 13 19 11 6 17

- McCaroll's 3 10 0 5 12 17 9 5 14

- McCaroll's 4t 15 0 6 14 20 13 7 20

- McCarroll's East 7 28 8 26 34 21 10 31

- Woodridge View 7 0 5 10 15 6 3 9

Subtotal TAZ 30 52 124 40 116 156 106 56 162

TAZ 31

- Estates at Rocky 15 0 6 14 20 13 7 20

- Westwinds PUD 19 0 7 16 23 16 8 24

Subtotal TAZ 31 34 0 13 30 43 29 15 44
| Total Pipeline Trips || 592 || 172 || 180 || 442 || 622 || 48 || 250 || 736 |
| |

As shown, the 592 single family and 172 multi-family homes approved within the Indian Trail
neighborhood generate 622 trips during the AM peak hour and 736 trips during the PM peak
hour. Overall, about 71 percent of these trips are generated by TAZ 29, 23 percent by TAZ 30,
and 6 percent by TAZ 31, as averaged between the AM and PM peak hours.

As indicated, City staff also provided TAZ distribution information as based upon information
gained from the regional travel demand model. Project trips were assigned to the study area
based upon these distributions. Trip distributions for each TAZ are summarized below.

TAZ 29 - Located west of Indian Trail Road, all trips from this TAZ are anticipated to access or
travel through Indian Trail Road. Overall 4 percent of trips from TAZ 29 are anticipated to
access Indian Trail Road via Shawnee Avenue, 49 percent via Barnes Avenue, 25 percent via
Strong Road, and 22 percent via Pacific Park Drive. The distribution of trips outside of the study
area is as follows (100 percent distributions to/from):

¢ Barnes Road. 21 percent of trips are anticipated to/from the east of Indian Trail Road; via
the new connection with Strong Road.

¢ Indian Trail Road. 9 percent of project trips are anticipated to/from the north of Barnes
Road.

¢ Francis Avenue. 6 percent of project trips are anticipated to/from the west of Indian Trail
Road and 25 percent to/from the east of the Maple/Ash Couplet.

¢ A Street. 8 percent of project trips are anticipated to/from the south of Francis Avenue.

¢ Alberta Street. 12 percent of project trips are anticipated to/from the south and 3 percent
to/from the north of Francis Avenue.
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¢ Belt Street. 1 percent of project trips are anticipated to/from the south of Francis Avenue.

¢ Maple/Ash Couplet. 9 percent of project trips are anticipated to/from the south and 6
percent to/from the north of Francis Avenue.

TAZ 30 - Located east of Indian Trail Road, the majority of trips from this TAZ will access or
cross Indian Trail Road. Overall 57 percent of trips from TAZ 30 are anticipated to access Indian
Trail Road via Barnes Avenue, 1 percent via Lowell Avenue, and 10 percent via Strong Road.
Of these trips, the distribution outside of the study area is as follows (68 percent distributions
to/from):

¢ Barnes Road. 6 percent of trips are anticipated to/from the west of Indian Trail Road.
¢ Strong Road. 2 percent of trips are anticipated to/from the west of Indian Trail Road.

¢ Indian Trail Road. 7 percent of project trips are anticipated to/from the north of Barnes
Road.

¢ Francis Avenue. 5 percent of project trips are anticipated to/from the west of Indian Trail
Road and 13 percent to/from the east of the Maple/Ash Couplet.

¢ A Street. 4 percent of project trips are anticipated to/from the south of Francis Avenue.

¢ Alberta Street. 6 percent of project trips are anticipated to/from the south of Francis
Avenue.

¢ Maple/Ash Couplet. 7 percent of project trips are anticipated to/from the south and 18
percent to/from the north of Francis Avenue.

TAZ 31 - Located on the western edge of the Indian Trail neighborhood, a minority of these trips
from this TAZ will access or cross Indian Trail Road. Overall 14 percent of trips from TAZ 31 are
anticipated to access Indian Trail Road via Barnes Avenue, 2 percent via Lowell Avenue, and 2
percent via Strong Road. Of these trips, the distribution outside of the study area is as follows
(18 percent distributions to/from):

¢ Barnes Road. 2 percent of trips are anticipated to/from the west of Indian Trail Road.
¢ Strong Road. 2 percent of trips are anticipated to/from the west of Indian Trail Road.

¢ Indian Trail Road. 4 percent of project trips are anticipated to/from the north of Barnes
Road.

¢ Francis Avenue. 5 percent of project trips are anticipated to/from the west of Indian Trail
Road and 1 percent to/from the east of the Maple/Ash Couplet.

¢ A Street. 1 percent of project trips are anticipated to/from the south of Francis Avenue.

¢ Alberta Street. 1 percent of project trips are anticipated to/from the south of Francis
Avenue.

¢ Maple/Ash Couplet. 1 percent of project trips are anticipated to/from the south and 1
percent to/from the north of Francis Avenue.

Note that a number of trips will travel through the study area as a result of travel via the Five
Mile Road and Cedar Road intersections with the Maple/Ash Couplet (or Country Homes
Boulevard). About 47 percent of TAZ 31 trips will impact the study area, via Maple/Ash north.
Of these trips, about 20 percent anticipated to/from the east and 2 percent to/from the west (of
Maple/Ash) on Francis Avenue, and 25 percent are anticipated to/from the south (of Francis
Avenue) via the Maple/Ash Couplet.
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Figure 5 and Figure 6 provide a summary of pipeline project trip assignments for the AM and
PM peak hours at study intersections. Also highlighted are pipeline project locations and rough
TAZ boundaries. Pipeline trips were combined with baseline forecasts to develop the future
without project traffic volumes, as shown on Figure 7 and Figure 8 for the peak hours. TAZ trips
assignments are provided in Section D of the Technical Appendices.

Windhaven First Addition. The trips generated by Windhaven Fist Addition were purposefully
included in future without-project traffic forecasts. This is because the trips associated with
these 286 homes are already programmed/approved for the Indian Trail neighborhood. Thus,
these would be considered pipeline project trips, just like any other approved, but yet to be
constructed, development project.

3.2.2 Trip Generation

Trip generation was predicted using the methods outlined in the Institute of Transportation
Engineers (ITE) Trip Generation Manual (9th Edition, 2012). The Trip Generation Manual is a
nationally recognized and locally accepted method for forecasting trip generation for a range of
commercial, retail, and residential land uses. The forecasting methods were developed based
on the survey of other existing land use developments located throughout the United States.

Trip generation was determined using ITE Code 220 for Apartment land uses. The ITE
describes this land use as “rental dwelling units located within the same building with at least
three other dwelling units.” Trip generation was determined based on equations that estimate
trips according to the number of dwelling units. Equations were used over rates because more
than 10 surveys/studies were used to develop ITE equations with a resulting data regression fit
of near or in excess of 0.75.

As indicated, the site has already been approved for development of 286 single family homes.
According to Table 1, this represents the trips of approximately 460 apartment units. However,
because trip generation is based upon linear regression equations, trip generation projections
were developed for 750 apartment units. The trip generation associated with Windhaven First
addition and 286 homes, as specified by City data, was then subtracted from these totals to
determine the net gain in site-generated trips. A summary of trip forecasts are shown in Table
10 for the AM and PM peak hours.

Table 10. Project Trip Generation Gains
i AM Peak Hour || PM Peak Hour |
Dwelling
Land Use Units” || in || out || Total || m || out || Total |
| Apartments - ITE Code 220 [[ 750 || 74 || 207 || 371 || 280 || 150 || 430 |
| Single Family Homes - ITECode 210 || 286 || 65 || 145 || 210 || 179 || 92 || 271 |
| Net Gain Site Trips [ - || 9 || 152 || 161 || 200 || 58 || 159 |
| |

As the project proposal results in a net gain in trip generation of 161 trips during the AM peak
hour and 159 trips during the PM peak hour. These trips represent the net gain in traffic over
those vested and approved by the City of Spokane.
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3.2.3 Trip Distribution

As Windhaven is located with City TAZ 29, the assignment of site trip gains was based on the
distribution patterns established for this zone. The only difference is all project trips would use
the Barnes Road intersection to access Indian Trail Road. Approximately 40 percent of project
trips would access Windhaven via Barnes Road and 60 percent via Pamela Lane.

A summary of overall site distributions is again as follows:

¢ Barnes Road. 21 percent of trips are anticipated to/from the east of Indian Trail Road,
vial the new connection with Strong Road.

¢ Indian Trail Road. 9 percent of project trips are anticipated to/from the north of Barnes
Road.

¢ Francis Avenue. 6 percent of project trips are anticipated to/from the west of Indian
Trail Road and 25 percent to/from the east of the Maple/Ash Couplet.

A Street. 8 percent of project trips are anticipated to/from the south of Francis Avenue.

Alberta Street. 12 percent of project trips are anticipated to/from the south and 3
percent to/from the north of Francis Avenue.

¢ Belt Street. 1 percent of project trips are anticipated to/from the south of Francis
Avenue.

¢ Maple/Ash Couplet. 9 percent of project trips are anticipated to/from the south and 6
percent to/from the north of Francis Avenue.

The resulting trip gain assignments are shown on Figure 9 for the AM peak hour and Figure 10
for the PM peak hour. Future with project traffic volumes and project trip assignments were
then combined to generate the future year 2021 with project traffic forecasts, as shown on
Figure 11 for the AM peak hour and Figure 12 for the PM peak hour.

Indian Trail Traffic Gains. As indicated, traffic has historically increased on Indian Trail Road
at a rate of 1.0 to 1.5 percent annually. The resulting future with project traffic volumes result in
growth rates that range between 6 and 7 percent annually during the AM and PM peak hours
(ranging between 30 and 40 percent overall). Thus, traffic forecasts are very conservative for
year 2021; more likely reflecting traffic forecasts several years beyond this horizon as pipeline
projects will require more than five years to be fully developed and occupied.

Barnes Road Extension. As indicated, the City has programmed the Barnes Road, Phoebe to
Strong “Safety” project for construction in year 2017. The traffic diverted/forecast by this TIA as
a result of this improvement for Barnes Road east of Indian Trail Road includes: the assignment
of pipeline project trips, the assignment of Windhaven project trips, and some background traffic
growth. The results are traffic projections that are 75 percent to 100 percent higher than counts
during the 