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WASHINGTON

EST. 1924

STATE ENVIRONMENTAL POLICY ACT
MITIGATED DETERMINATION OF NON-SIGNIFICANCE

April 6, 2023

Lead Agency: City of Yelm

Agency Contact: Sara Williams, SaraW@YelmWA.gov, (360) 458-8496

Agency File Number: 2020.0031

Description of Proposal: Construction of a new 2,333 square foot building for use as a fast
food restaurant and site improvements.

Location of the Proposal: 1405 Yelm Ave. E, Yelm, WA 98597, Tax Parcel Number:
22730140400

Applicant Information: Jeff Stavert, jeff@2812architecture.com, (425) 252-2153

The City of Yelm as lead agency for this action has determined that this proposal does not have
a probable significant adverse impact on the environment. Therefore, an environmental impact
statement (EIS) will not be required under RCW 43.21C.030(2)(c). This decision was made after
review of a completed environmental checklist and other information on file with the lead
agency. This information is available to the public on request.

This determination is based on the following findings and conclusions:

1. A future connection stub out must be made on the West side of the parcel to
provide for a future connecting street/driveway into the adjacent parcel
(22730140300).

2. New corner development must enhance the property’s visual qualities at the
corner by one of the following methods per Chapter 18.59.020 YMC:

a. Installing substantial landscaping of at least 200 square feet at or near
the corner of the lot.

b. Installing a decorative screen wall at least three feet high, a trellis or
other continuous architectural element with a length of at least 20 feet,
along the front property line.

c. Providing a pedestrian walkway from corner to building entry and/or a
building entry at the corner of the building nearest the intersection.

d. Locate the building within 15 feet of either or both front property lines.
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3. The building must be architecturally accentuated by one of the following design
elements per Chapter 18.36.040 K YMC:
a. At least 100 square feet of sidewalk or pedestrian oriented open space
in addition to required building setback.
b. Corner entrance to courtyard, building lobby, atrium or pedestrian
pathway.
c. Corner architectural elements such as bay windows, roof deck or
balconies on upper stories, notched or curved facade surfaces.
d. Sculpture or artwork or distinctive use of materials.
e. Special treatment of pedestrian weather protection canopy.
f.  Building corner entry.
4. A dense sight barrier of 15 feet shall be established between the residential
property to the south and the proposed development.

This MDNS is issued under WAC 197-11-350 and the comment period will end on April 20,
2023.

Date of Issue: April 6,2023
Comment Deadline: April 20, 2023 at 5 PM

oy

Gary Cooper, Planning and Building Manager
901 Rhoton Rd. NW, Yelm, WA 98597
GaryC@YelmWA.gov

(360) 458-8408

7

This project will be required to be consistent with all applicable development regulations and the
City’s Comprehensive Plan. Information necessary to analyze this proposal are on file with the
City of Yelm, Planning and Building Department and may be reviewed online at
https://www.ci.yelm.wa.us/. If you have any questions about this proposal, please contact the
Planning and Building Department at SaraW@YelmWA.gov for information.

Appeal

There is no local appeal for the MDNS process.
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y ENVIRONMENTAL
Cl ty Of CHECKLIST
Yelm R
nstructions:
Fee
Community Date Recoived
LM  |Development File No.

Department
The State Environmental Policy Act (SEPA) requires all governmental agencies to consider
the environmental impacts of a proposal before making decisions. The purpose of this
checklist is to provide information to help identify impacts from your proposal, to reduce or
avoid impacts from the proposal if it can be done, and to help the City decide whether an
EIS is required. An environmental impact statement (EIS) must be prepared for any
proposal with probable significant adverse impacts on environmental quality.

This environmental checklist asks you to describe some basic information about your
proposal. The City will use this checklist to determine whether the environmental impacts of
your proposal are significant and require preparation of an EIS. You must answer each
question accurately, carefully and to the best of your knowledge. Answer the questions
briefly, but give the best description you can. In most cases, you should be able to answer
the questions from your own observations or project plans without the need for experts. If
you do not know the answer, or if a question does not apply to your proposal, write "do not
know" or "does not apply". Complete answers to the questions now may avoid delays later.
If the space provided is too small, feel free to attach additional sheets.

Some questions ask about governmental regulations, such as zoning, shoreline, and
landmark designations. Answer these questions if you can. If you have problems, the city
staff can assist you.

The checklist questions apply to all parts of your proposal even if you plan to do them over
a period of time or on different parcels of land. Attach any additional information that will
help describe your proposal or its environmental effects. You may be asked to explain
your answers or provide additional information for determining if there may be significant
adverse impacts.

Nonproject Proposals Only:

Complete both the checklist (even though many questions may be answered "does not
apply") and the Supplemental Sheet for Nonproject Actions (part D). For nonproject
actions, the references in the checklist to the words "project," "applicant," and "property or
site" should be read as "proposal," "proposer," and "affected geographic area,"

respectively.

105 Yelm Ave W (360) 458-3835 Yelm, WA 98597 (360) 458-3144 FAX www.ci.yelm.wa.us
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CITY OF YELM CITY USE ONLY

FEE: $150.00
ENVIRONMENTAL CHECKLIST DATE REC'D_ BY:

FILE NO.
A. BACKGROUND
1. Name of proposed project, if any:
e Yelm Popeyes
2. Name of applicant:
e 2812 Architecture
3. Address, phone number and email address of applicant and of any other contact person:
e Adam Clark - 2812 Colby Avenue, Everett, WA 98201; (425) 252-2153
4. Date checklist prepared:
e June 2022
5. Agency requesting checklist:
e City of Yelm
6. Proposed timing or schedule (including phasing, if applicable):
e Permitting the project in summer of 2022 with construction starting after in the Fall/Winter.

7. Do you have any plans for future additions, expansion, or further activity related to or
connected with this proposal? If yes, explain.

e No plans for future additions or expansions are proposed at this time.

8. List any environmental information that has been prepared, or will be prepared, directly
related to this proposal.
e SEPA checklist, drainage report, geotechnical report, landscape planting plan, traffic
impact analysis. Stormwater site plan, and elevations

9. Do you know whether applications are pending for go know governmental approvals of
other proposals directly affecting the property covered by your proposal? If yes,
explain.

e None are known at this time.

10. List any government approvals or permits that will be needed for your proposal, if known.

Administrative Site Plan Review,

e Land use approval, building permit, sewer and water permits, o s
PP gp P and Civil review

City of Yelm Environmental Checklist Page 1

11. Give brief, complete description of your proposal, including the proposed uses and the
size of the project and site. There are several questions later in this checklist that ask
you to describe certain aspects of your proposal. You do not need to repeat those
answers on this page.
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This project proposes the construction of an approximately 2,333 sq foot Popeyes
restaurant and associated site improvements including parking and landscaping. The
.97-acre project site is currently developed with a parking area.

12. Location of the proposal. Give sufficient information for a person to understand the precise
location of your proposed project, including a street address, if any, and section, township, and

range, if known. If a proposal would occur over a range of area, provide the range or

boundaries of the site(s). Provide a legal description, site plan, vicinity map, and topographic
map, if reasonably available. You need not duplicate maps or detailed plans submitted with any

permit applications related to this checklist.

The project is located at 1405 Yelm Ave E (TPN 22730140400).

Section 30 Township 17 Range 2E Quarter SE NE COM 576.5 F N OF E4 SEC COR W
150F, N 349.55F, S51-45E 191F, S231.3F POB; LESS ROW SR510 TO BALD HILLS
RD VIC 3418621; EXC PTN FOR SR507 PER

Site plan, vicinity map, and topographic map are included with the submittal.

B. ENVIRONMENTAL ELEMENTS

1. Earth

a. General description of the site (circle one):
e Flat
b. What is the steepest slope on the site (approximate percent slope)?

e The steepest slope on the site is less than 5%. The site has previously been
cleared for past development activities.

c. What general types of soils are found on the site (for example, clay, sand, gravel, peat,
muck)? If you know the classification of agricultural soils, specify them and note
any prime farmland.

e Review of the USDA Web Soil Survey
(https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx) shows that the
project site is predominately Spanaway Gravelly Sandy Loam (0-3% slopes).

d. Are there surface indications or history of unstable soils in the immediate vicinity? If
so, describe.

e There are no known indications of unstable soils in the immediate vicinity.

e. Describe the purpose, type, and approximate quantities of any filling or grading
proposed. Indicate source of fill.

e The proposed project will impact approximately 0.97 acres including the
removal of existing vegetation. The site will be graded to allow construction of
the restaurant site and associated site improvements including site utilities,
asphalt and concrete paving, and walkways.

e Total impervious surfaces are anticipated to be approximately 23,000 sq ft.

e Estimated excavation is approximately 1,000 cubic yards. Estimated fill is
approximately 1,000 cubic yards. New fill will be a combination of excavated
soils that meet the site fill standards and off-site fill material obtained locally
from reputable sources.
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f. Could erosion occur as a result of clearing, construction, or use? If so, generally
describe.

e Erosion may occur during site clearing and construction. To address this
possibility, erosion and sediment control measures will be employed and
maintained throughout the construction process as site conditions warrant. Upon
completion of construction, the site will be stabilized with pavement and
vegetation including grass and landscaping. Once stabilized, no erosion is
expected due to use of the completed project improvements

g. About what percent of the site will be covered with impervious surfaces after
project construction such as asphalt or buildings?

e The project encompasses .97 total acres of land. Approximately 55% percent
will be impervious surfaces upon project completion.

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any:

e Erosion may occur during site clearing and construction. To address this
possibility, erosion and sediment control measures will be employed and
maintained throughout the construction process as site conditions warrant. Upon
completion of construction, the site will be stabilized with pavement and
vegetation including grass and landscaping. Once stabilized, no erosion is
expected due to use of the completed project improvements

2. Air

a. What types of emissions to the air would result from the proposal (i.e., dust,
automobile exhaust, odors, industrial wood smoke) during construction and when
the project is completed? If any, generally describe and give approximate
quantities if known.

e The only expected air emissions are from automobiles and equipment associated with
construction and the typical traffic associated with commercial communities within the
surrounding area. Once completed, HVAC units and customer vehicles are anticipated to

produce emissions.

b. Are there any off-site sources of emissions or odor that may affect your
proposal? If so, generally describe.

e Emissions from vehicular traffic on area roadways would be present but
would not be anticipated to affect the proposal.

c. Proposed measures to reduce or control emissions or other impacts to air, if any:

e Proposed measures anticipated during construction are the use of dust control to prevent
fugitive dust and avoiding unnecessary idling of construction equipment for extended
periods of time. No other specific measures are proposed.

3. Water

a. Surface Water

1) Is there any surface water body or wetland on or in the immediate vicinity of the site
(including year-round and seasonal streams, saltwater, lakes, ponds)? If yes, describe
type and provide names. State what stream or river it flows into?

e There are no water bodies or wetlands in the immediate vicinity of the project
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site. Thurston County Geodata (https://geodata.org/) shows Yelm Creek
approximately a quarter mile away from the site.

2) Will the project require any work over, in, or adjacent to (within 300 feet) the
described waters? If yes, please describe and attach available plans.

e No work will be performed on or near water.

3) Estimate the amount of fill and dredge material that would be placed in or
removed from surface water or wetlands and indicate the area of the site that
would be affected. Indicate the source of fill material.

e No fill or dredge material is proposed as part of this project.

4) Will the proposal require surface water withdrawals or diversions? Give general
description, purpose, and approximate quantities if known.

e The proposal will not require surface water withdrawals or diversions.

5) Does the proposal lie within a 100-year floodplain? If so, note elevation on the site
plan.

e The project site is not in a 100-year floodplain. The project site is in flood zone
X per review of the FEMA flood zone mapping
(https://msc.fema.gov/portal/search).

6) Does the proposal involve any discharges of waste materials to surface waters? If
so, describe the type of waste and anticipated volume of discharge.

e The project is unlikely to involve any discharge of waste materials to surface
waters. Contractors will use erosion control measures during construction to limit
any sediment that may reach surface waters. Wastewater from the proposed
store will be connected to sanitary sewer. A septic system is not proposed as
part of the project.

b. Groundwater:

1) Will groundwater be withdrawn, or will water be discharged to groundwater?
Give general description, purpose, and approximate quantities if known.

e The project does not propose withdrawal of groundwater. Stormwater will
infiltrate to the ground after water quality treatment.

2) Describe the underlying aquifer with regard to quality and quantity, sensitivity,
protection, recharge areas, etc.

e The project site is located within a Category 1 Critical Aquifer Recharge Area
(CARA). To protect the groundwater, stormwater runoff from the project site
will be treated using the best management water quality practices prior to
infiltration.

3) Describe waste material that will be discharged into or onto the ground from
septic tanks or other sources, if any (such as domestic sewage; industrial
byproducts; agricultural chemicals).

e Project will not discharge waste material into the groundwater from septic
tanks or other sources.

c. Water Runoff (including storm water):

City of Yelm Environmental Checklist Page 5



1) Describe the source of runoff (including storm water) and method of collection
and disposal, if any (include quantities, if known). Where will this water flow?
Will this water flow into other waters? If so, describe.

e Source of runoff will be rainfall from building rooftops and pavement areas.
Rainfall will be collected and conveyed to bio-retention cells where stormwater
will be treated for water quality prior to infiltrating.

2) Could waste materials enter ground or surface waters? If so, generally describe.
e No waste materials are anticipated to enter ground or surface waters from this site.

d. Proposed measures to reduce or control surface, ground, and runoff water
impacts, if any:

e |tis not anticipated that drainage patterns will be altered or otherwise
affected by this project proposal.

City of Yelm Environmental Checklist Page 4
4. Plants
a. Check or circle types of vegetation found on the site:
X __ deciduous tree: alder, maple, oak, aspen, other

evergreen tree: fir, cedar, pine, other

__X__shrubs
__X__grasses
pasture

______crops or grains
____wet soil plants: cattail, buttercup, bulrush, skunk cabbage, other
___water plants: water lily, eelgrass, milfoil, other
____other types of vegetation
b. What kind and amount of vegetation will be removed or altered?

e Vegetation within the footprint of the project site will be removed as shown on the
site plan.

c. List threatened or endangered species known to be on or near the site.

e Review of the US Fish and Wildlife database
(https://ecos.fws.gov/ipac/location/index) shows that Golden Paintbrush and Water
Howellia are known to be in the area of the project site. There are no indications
that these plants are currently on the site.

d. Proposed landscaping, use of native plants, or other measures to preserve or
enhance vegetation on the site, if any:

e Landscaping buffers will be installed around the perimeter of the project site as

City of Yelm Environmental Checklist Page 6



shown on the site plan. Native vegetation will be used in landscaping
whenever possible on site; existing weedy vegetation will be removed and
replaced with native/drought tolerant plants.

5. Animals

a. Circle any birds and animals that have been observed on or near the site or are
known to be on or near the site:

birds: hawk, heron-ducks; eagle, songbirds,
other:
mammals: deer, bear-elk-beaver—other:
fish: bass, salmon, trout, shellfish, other:
b. List any priority, threatened or endangered species known to be on or near the site.

e Review of the US Fish and Wildlife database shows that pocket gophers,
marbled murrelet, streaked horned lark, and yellow billed cuckoo are known to
be in the area of the project site. There are no indications that any of these
species exist on the site currently.

c. Is the site part of a migration route? If so, explain.

e The project site is located within the Pacific Flyway, a major north-south flyway for
migratory birds in America extending from Alaska to Patagonia.

d. Proposed measures to preserve or enhance wildlife, if any:

e |andscaping is proposed using native vegetation which will provide some habitat
for wildlife. Other than this no measures are proposed.

6. Energy and Natural Resources

a. What kinds of energy (electric, natural gas, gasoline, heating oil, wood, solar etc.) will
be used to meet the completed project's energy needs? Describe whether it will
be used for heating, manufacturing, transportation, etc.

e The project will use electricity as the primary source of energy on the site. Project
facilities will connect with local energy infrastructure for energy needs. These energy
sources will be used for lighting, heat, and for other typical commercial/food service uses.

City of Yelm Environmental Checklist Page 5

b. Would your project affect the potential use of solar energy by adjacent
properties? If so, generally describe.

e The project would not affect the potential use of solar energy by
adjacent residents.

c. What kinds of energy conservation features are included in the plans of this
proposal? List other proposed measures to reduce or control energy impacts, if

any:

e The proposed project is being designed to current energy standards and will
include energy conservation features as required by mechanical and electrical
codes. The project will utilize energy efficient equipment where feasible.

City of Yelm Environmental Checklist Page 7



7. Environmental Health

a. Are there any environmental health hazards, including exposure to toxic chemicals,
risk of fire and explosion, spills, of hazardous waste, that could occur as a result
of this proposal? If so, describe.

e There are no increased environmental health hazards or risks associated with this
proposal. Review of the Department of Ecology “What’s In My Neighborhood?”
contaminants mapping (https://apps.ecology.wa.gov/neighborhood/) shows that there is
no contamination on the site. There is a Shell and a Rite Aide located near the project site
that are in “No Further Action” status in regards to contaminant cleanup.

1) Describe special emergency services that might be required.

e Emergency services will be provided by the City of Yelm. No special emergency
services are anticipated to be required as part of the proposed project.

2) Proposed measures to reduce or control environmental health hazards, if any:

e All potentially hazardous materials used during construction would be handled and
stored in accordance with state and federal hazardous materials handling
requirements. If contaminated soil or groundwater are encountered during
construction, a formal plan would be developed consistent with state and federal
regulations for their removal and treatment or disposal. Also, if contaminants are
encountered, measures would be implemented to minimize exposure to people in
accordance with applicable regulations.

b. Noise

1) What types of noise exist in the area which may affect your project (for example:
traffic, equipment operation, other)?

e Sources of ambient noise at the site are related primarily to automobile and
transit traffic from the surrounding roadways. These noise sources will not
change as part of this project and are not expected to affect this proposal.

2) What types and levels of noise would be created by or associated with the project
on a short-term or a long-term basis (for example: traffic, construction, operation,
other)? Indicate what hours noise would come from the site.

e This project will generate varying construction noises typical of a construction
project. Routing of construction traffic and timing will be reviewed to minimize
noise impacts to adjacent properties. Once complete, the commercial facility
will operate in much the same way as neighboring commercial sites with noise
generated from customer vehicles. No long-term increases to existing noise
levels are anticipated due to this project.

3) Proposed measures to reduce or control noise impacts, if any:

e Construction activities will be limited to hours allowed by the City of Yelm
ordinances and will not exceed allowable City noise limits. Construction equipment
will, to the extent feasible, be equipped with mufflers to reduce noise impacts.

8. Land and Shoreline Use

a. What is the current use of the site and adjacent properties?

City of Yelm Environmental Checklist Page 8



» The project site is currently used as parking. The property to the east is an auto
repair shop. The property to the west is undeveloped. The property to the south is
residential and to the north is commercial development.

b. Has the site been used for mineral excavation, agriculture or forestry? If so,
describe.

* No resource lands of long-term commercial significance will be converted or
lost as part of this project.

c. Describe any structures on the site.
» There is a small building on the south side of the project site.
There are no structures on the project site

d. Will any structures be demolished? If so, what?

» All structures existing on the site will be removed during the course of
construction.  There are no existing structures on the project site

e. What is the current comprehensive plan designation of the site?

» The comprehensive plan designation is commercial/urban growth area.
f. What is the current zoning classification of the site?

* Current zoning is commercial C-1.

g. If applicable, what is the current shoreline master program designation of the
site?

* Not applicable

h. Has any part of the site been classified as a "natural resource", "critical" or
"environmentally sensitive" area? If so, specify.

» The project is located in a critical aquifer recharge area.

i. Approximately how many people would reside or work in the completed project?
» Approximately 8 people will work on the largest shift.

j- Approximately how many people would the completed project displace?

» There is no housing existing on the site currently. No displacement will take
place.

k. Proposed measures to avoid or reduce displacement impacts, if any:
* No measures are proposed at this time as no displacement will take place

I. Proposed measures to ensure the proposal is compatible with existing and
projected land uses and plans, if any:

» The project is a permitted use within the current zoning designation and

the project will be designed to comply with city zoning code and design
standards. Design and landscaping efforts will be made to align with
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surrounding development trends.
9. Housing

a. Approximately how many units would be provided, if any? Indicate whether high,
middle, or low-income housing.

» The project is intended to be a commercial facility. No residences will exist on
site.

b. Approximately how many units, if any, would be eliminated? Indicate whether high,
middle, or low-income housing.

* No units will be eliminated as none exist on site.
c. Proposed measures to reduce or control housing impacts, if any:

» As the proposed project complies with existing land use designations for this
zoning and is compatible with adjacent uses and zoning requirements, additional
measures to reduce or control housing impacts will not be necessary.

15 foot dense site barrier will be required on the south side of the
10. Aesthetics parcel due to conflicting uses of residential and commercial

a. What is the tallest height of any proposed structure(s), not including antennas;
what is the principal exterior building material(s) proposed?

» The building will not exceed 40 feet in height. Exterior building materials will
consist of appropriate architectural materials meeting the intent of the City of
Yelm Design Review.

b. What views in the immediate vicinity would be altered or obstructed?

» Itis not expected that any views will be significantly altered by the
completed project. There is a tree line between the project site and
nearby residential housing which will remain.

c. Proposed measures to reduce or control aesthetic impacts, if any:

» Exterior building materials and project landscaping will be selected to
compliment general aesthetic of the site.

11. Light and Glare

a. What type of light or glare will the proposal produce? What time of day would it
mainly occur?

» Additional outdoor lighting similar to those currently located in the vicinity of the
proposed project will be provided to light pedestrian walkways and parking
areas and will utilize cut off type fixtures to minimize the potential for offsite
lighting impacts or glare. Exterior lighting will be used throughout the evening
hours.

b. Could light or glare from the finished project be a safety hazard or interfere with
views?

» This project would not produce light or glare that would be a safety hazard or

interfere with views. In many situations, additional lighting will improve safety of
local residence.
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c. What existing off-site sources of light or glare may affect your proposal?

» There are no existing off-site sources of light or glare that will affect this
proposal.

d. Proposed measures to reduce or control light and glare impacts, if any:

» Perimeter site vegetation and cut off type fixtures will be used to
minimize the potential for offsite lighting impacts and potential glare.

12. Recreation

a. What designated and informal recreational opportunities are in the immediate
vicinity?

» There are a few City parks located up the road from the project site. The
project site is also located off of State Route 507 which allows access to
multiple State and local parks. Multiple restaurants and shopping locations
are near the site.

b. Would the proposed project displace any existing recreational uses? If so,
describe.

» The proposed project would not displace any existing recreational uses.

c. Proposed measures to reduce or control impacts or provide recreation
opportunities:

» The proposed project would not displace or adversely impact any
existing recreational uses, no measures are proposed at this time.

13. Historic and Cultural Preservation

a. Are there any places or objects listed on, or proposed for, national, state, or local
preservation registers known to be on or next to the site? If so, generally
describe.

* No structures on site have been identified as or eligible for listing in national,
state, or local preservation registrars per review of the Department of
Archaeological and Historic Preservation Database WISAARD
(https://wisaard.dahp.wa.gov/Map).

b. Generally describe any landmarks or evidence of historic, archeological,
scientific, or cultural importance known to be on or next to the site.

» There are no known landmarks, features or other evidence of Indian or
historic use or occupation on the project site. The WISAARD predictive
model for archology identifies the surrounding area as “high risk”,
partially attributed to tribal activities in the area.

c. Proposed measures to reduce or control impacts, if any:

» The applicant has consulted the data provided on the State of Washington’s main
database of historic and cultural resources (WISAARD). Previous construction
projects in this area have not yielded any evidence of cultural or historical
findings. In the event that archeological deposits are inadvertently discovered
during construction, ground-disturbing activities should be halted immediately,
and the City or County Historic Preservation representative should be notified.
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14. Transportation

a. ldentify sidewalks, trails, public streets and highways serving the site, and describe
proposed access to the existing street system. Show on site plans, if any.

» Current access to the site is from State Route 507 and Morris Road SE.
Proposed access will be from these same points, with the access on Morris
Road updated as shown on the site plan.

b. Is site currently served by public transit? By what means? If not, what plans exist for
transit service?

» There is a bus stop right across from the project site on the corner or Bald Hills
Rd SE and State Route 507.

c. How many parking spaces would the completed project have? How many would the
project eliminate?

» There are currently 13 spots existing on the site. The parking lot will be
redesigned and 11 spots will be added for a total of 24 parking stalls as shown
on the site plan.

d. Will the proposal require any new sidewalks, trails, roads or streets, or
improvements to existing sidewalks, trails, roads or streets, not including
driveways? If so, generally describe (indicate whether public or private).

» Driveway access from Morris Road SE will be revised as shown on the
site plan and the cul-de-sac will be reconstructed.

e. Will the project use (or occur in the immediate vicinity of) water, rail, or air
transportation? If so, generally describe.

* The project will not use or occur water, rail, or air transportation. There is
a Tacoma Rail line near the site but it will not be affected by the project.

f. How many vehicular trips per day would be generated by the completed project? If
known, indicate when peak volumes would occur.

» There will be approximately 47 new AM peak hour trips and 36 new peak hour
trips. 7-9 AM 48 new AM Peak hour trips, and 550 daily total trips

g. Proposed measures to reduce or control transportation impacts, if any:
» A trip generation report will be prepared as part of the initial submittal.
Traffic impact analysis was submitted, City of Yelm is building a roundabout at the
15. Public Services intersection of Bald Hill Rd. SE. and Morris Rd. SE. within the next 5 years

a. Would the project result in an increased need for public services (for example: fire
protection, police protection, health care, schools, other)? If so, generally
describe:

» Itis not expected that the proposed project will create a significant increased
need for public services.

b. Proposed measures to reduce or control direct impacts on public services, if any.

* No measures are proposed at this time.
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16. Utilities

a. Circle-utilitiescurrentiy-ayaitabie at the site:natural ga
elephone,sept| ystem, other.
b. Describe the utilities that are proposed for the project, the utility providing the

service, and the general construction activities on the site or in the immediate
vicinity which might be needed.

» Water, Sewer, Electrical, and Communication will be needed for the proposed
project. All needed utilities exist on/adjacent to the project site. These on-site
utilities will be relocated/appropriately scaled to accommodate the proposed
construction.

C. SIGNATURE

The above answers are true and complete to the best of my knowledge. | understand
that the City of Yelm is relying on them to make its decision.

Signature: %///M/ /ﬁ/*//

Date Submitted: __6/20/22

SUPPLEMENTAL ENVIRONMENTAL CHECKLIST FOR NONPROJECT ACTIONS
(Do not use this sheet for project actions.)

When answering these questions, be aware of the extent of the proposal, or the types of
activities likely to result from the proposal, would affect the item at a greater intensity or at a
faster rate than if the proposal were not implemented. Respond briefly and in general terms.

1. How would the proposal be likely to increase discharge to water; emissions to air; production,
storage, or release of toxic or hazardous substances; or production of noise?

Proposed measures to avoid or reduce such increases are:

2. How would the proposal be likely to affect plants, animals, fish, or marine life?

Proposed measures to protect or conserve plants, animals, fish, or marine life are: 3.

How would the proposal be likely to deplete energy or natural resources?

Proposed measures to protect or conserve energy and natural resources are:

4. How would the proposal be likely to use or affect critical or environmentally sensitive areas
or areas designated (or eligible or under study) for governmental protection, such as parks,

City of Yelm Environmental Checklist Page 13



wilderness, wild and scenic rivers, threatened or endangered species habitat, historic or
cultural sites, wetlands, floodplains, or natural resource areas?

Proposed measures to protect such resources or to avoid or reduce impacts are:
City of Yelm Environmental Checklist Page 11

5. How would the proposal be likely to affect land and shoreline use, including whether it
would allow or encourage land or shoreline uses incompatible with existing plans?

Proposed measures to avoid or reduce shoreline and land use impacts are:

6. How would the proposal be likely to increase demands on transportation or public
services and utilities?

Proposed measures to reduce or respond to such demand(s) are:

7. ldentify, if possible, whether the proposal may conflict with local, state, or federal laws or
requirements for the protection of the environment.

City of Yelm Environmental Checklist Page 12
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PROJECT CRITERIA

SITE PLAN NOTES ®

SCOPE OF NWORK

CONSTRUCTION OF NEWN 2,233 S.F. BUILDING AND SITE
IMPROVEMENTS.

JURTSDICTION: ClTY OF YELM

TAX ACCOUNT NO.: 22730140400

LEGAL DESCRIPTION:

THAT PART OF THE SOUTHEAST QUARTER OF THE NORTHEAST
QUARTER OF SECTION 30, TOANSHIP 17 NORTH, RANGE 2
EAST, W.M.; COMMENCING 576.5 FEET NORHT OF THE
QUARTER SECTION CORNERS BETWEEN SECTIONS 24 AND 30,
THENCE WEST 150 FEET; THENCE NORTH 344.55 FEET;
THENCE SOUTH 51°45' EAST 141 FEET TO LINE BETWEEN
SECTIONS 29AND 30; THENCE SOUTH 2321.32 FEET TO THE
POINT OF BEGINNING, IN THURSTON COUNTY, WASHINGTON;
EXCEPTING THEREFROM COUNTY ROADS ALONG THE NORTHERLY
AND EASTERLY BOUNDARY; ALSO EXCEPT THOSE PORTIONS
CONVEYED TO THE CITY OF YELM BY DEEDS RECORDED UNDER
RECORDING NOS. 3416621, 3441760 AND 40634913.

CODES

2018 INTERNATIONAL BUILDING CODE ( 1BC)

2018 INTERNATIONAL EXISTING BUILDING CODE ( IEBC)
2018 INTERNATIONAL MECHANICAL CODE ( IMC)

2018 INTERNATIONAL FIRE CODE ( IFC)

2018 UNIFORM PLUMBING CODE (UPC)

BUILDING CRITERIA

ZONING: C-1 COMMERCIAL
MAX. HEIGHT: 40'

OCCUPANCY : A-2
CONSTRUCTION TYPE: VB

FIRE SPRINKLERS: NO

ALLONABLE FIRE AREA: 5,000 S.F.
BUILDING AREAS (6&R0SS)

PLK 1846 BUILDING: 2,165 S.F.
NALK-IN BOX: 168 S.F

TOTAL: 2,333 5 F

OCCUPANT LOAD

DINING: 33 (495 S.F./15)
SALES: 21 (155 S5.F./5)
KITCHEN/SERVICE: 6 (1,068 S.F./200)
OFFICE: 1 (35 5.F./100)
STORAGE: 1 (168 S.F./300)
TOTAL : 12

LOT COVERAGE
LOT AREA: 34,202 5.F. (0.79 AC)

PARKING CALCULATIONS
REQUIRED PARKING: 1 STALL PER 200 6.5.F.

12 STALLS
24 STALLS

TOTAL REQUIRED:
TOTAL PROVIDED:

LANDSCAPE CALCULATIONS

PARKING LOT LANDSCAPING: 24 S.F. PER PARKING STALL
PARKING AREA: 7,250 S.F.

TOTAL REQUIRED: 576 S.F.

TOTAL PROVIDED: 1,610 S.F.

LANDSCAPE BUFFERS:

FRONT PROP. LINE (NORTH) PARKING LOT LANDSCAPING PER
1£6.55.020.D.2. 1.

SIDE PROP. LINE (EAST/WNEST) PERIMETER LANDSCAPE PER
1£6.55.020.B.2.¢c.

REAR PROP. LINE (S0UTH) DENSE SIGHT BARRIER PER
186.55.020.A.3.¢c.

UTILITY DISTRICTS

POWER: PUGET SOUND ENERGY
WATER: CITY OF YELM
SEWER: CITY OF YELM
TELEPHONE:  OWNER DETERMINED
6AS: PUGET SOUND ENERGY
SEPARATE PERMITS
ELECTRICAL

IRRIGATION

SIGNS

NOTE: ALL SEPARATE SUBMITTALS SHALL BE REVIEAED AND
APPROVED BY ARCHITECT PRIOR TO PERMIT SUBMISSION.

[

2.
3.
4

13,

14,

SHADING DENOTES EXTENT OF ASPHALT PAVING. SEE
CIVIL DRANINGS FOR MORE INFORMATION.

CONCRETE SIDERWALK.

CONCRETE CURB.

PAINTED PARKING STRIPING. 4" WIDE LINES. LENGTH
AND SPACING AS INDICATED ON FPLAN. COLOR: TRAFFIC
NHITE.

ACCESSIBLE PARKING STALL WITH PAINTED ACCESS
AISLE & SI6N.

PIPE GUARDS PER DET. 1| DWG. SD3. PIPE GUARDS
ADJACENT TO THE BUILDING PAINT COLOR PER POPEYES
STANDARDS.

7'-0" LONG CONCRETE WHEELSTOP. SET FACE OF
NHEELSTOP 2'-0" FROM HEAD OF PARKING STALL.
REVISED RIGHT-IN ONLY AND FRONTAGE IMPROVEMENTS
PER CIVIL DRANINGS.

TRASH ENCLOSURE AND CONCRETE APRON. SEE DET. 5-71
DN6. SD3. PROVIDE 4" WIDE PAINT STRIPE AND THE
NORDS "NO PARKING" IN 12" HIGH LETTERS AS SHONWN.

. LIGHT POLE ¢ BASE. SEE DET. & DWN&. SD3.
. TRANSITION FROM STANDARD CURB TO BARRIER CURB AND

BACK TO STANDARD CURB ADJACENT TO BLDG. AT
DRIVE-THRU WINDOWS. SEE DET. 2 DWNG. SD3 FOR
BARRIER CURB DESIG6N.

. 20'-0" LONG X 3'-0" TALL WALL FOR CORNER LOT

ENHANCEMENT PER DET. 94 DN6. SD3.

NEWN ELECTRICAL TRANSFORMER. COORDINATE LOCATION
AND REQUIREMENTS WITH PONER UTILITY.

NEW ACCESS ROAD AT EXISTING DRIVEWAY PER CIVIL
DRANINES.

POPEYES SITE SI6NS

A.
B.
C
D

E.

MENU BOARD ( ILLUMINATED)

DRIVE-THRU CANOPY ( ILLUMINATED)
PREVIEN MENU BOARD ( ILLUMINATED)
DRIVE-THRU CLEARANCE BAR

"POPEYES" LO60 FREESTANDING POLE SIEN

NOTE: SEE DRANING SD2 AND SD3 FOR GENERAL SIZE AND
LAYOUT INFORMATION. COORDINATE WITH ELECTRICAL
DRANINGS.

B 106th Ave SE  106th Ave SE

106th Ave SE

VICINITY MAF

NO SCALE

NORTH

PPOIRDEMES

LOUISIANA KITCHREN
5505 BLUE LAGOON DRIVE
MIAMI, FL 33126

THESE DRAWINGS ARE THE
PROPERTY OF
POPEYES LOUISIANA KITCHEN, INC

AND SHALL NOT BE USED OR
REPRODUCED WITHOUT THE
EXPRESS WRITTEN PERMISSION
FROM THE OWNER.

ARCHITECT

ADAM B. CLARK
STATE OF WASHINGTON

6803\ REGISTERED

PROJECT #20C-4234

2812 Colby Avenue
Everett WA 98201

(425) 252-2153 p
www.2812architecture.com
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1 Introduction

1.1 Project Overview

Popeyes is proposing to construct a new Popeyes restaurant to be located at 1405 Yelm Avenue East in
Yelm, Washington. The proposed restaurant will be approximatley 2,300 square feet in size. Figure 1
illustrates the site vicinity and the transportation network serving the project area.

Figure 1. Site Vicinity Map
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1.2 Study Context

A Traffic Scoping Analysis was prepared and submitted to the City of Yelm on December 14, 2020 which
outlined the trip generation and distribution/assignment assumptions. Previous versions of the Traffic
Impact Analysis have been submitted to the City in January 2021, April 2022, and November 2022. These
previous reports have prompted lengthy discussions with City and WSDOT staff to determine the
appropriate access to this property and the adjacent property to the west as well as potential off site
mitigation measures. This report has been prepared to provide the necessary traffic analysis and project
information for the City of Yelm, per the most recent comment responses, to use in reviewing the
development proposal. The report describes the existing and forecasted operation of the following
intersections:

e Yelm Ave/SR 507 at Creek Street/Bald Hill Road
e Morris Road at Bald Hill Road

e Morris Road at Morris Road Spur

e Site Driveway at Yelm Ave

Operational analysis has been prepared for existing 2021 PM peak hour conditions and forecasted 2023
PM peak hour conditions with and without completion of the development.
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2 Project Description

2.1 Development Proposal

The proposed Yelm Popeyes project would construct a new approximate 2,300-square foot Popeyes
restaurant on a largely vacant lot in Yelm. The site has an existing approximate 500-square foot
structure that will be removed. The project is anticipated to open in 2023.

2.2 Site Access

The project site currently provides two access points, one on Yelm Avenue and one on Morris Road.
Morris Road Driveway

The current driveway on Morris Road is full access. The proposed project includes relocating this
driveway just south of the existing location. The driveway will remain full access.

Yelm Avenue Driveway

The current driveway on Yelm Avenue is full access. This driveway is located approximately 80 feet west
of the Yelm Avenue/Bald Hill Road intersection. Due to the close proximity to this intersection, this
driveway will be limited to right-in right-out movements after completion of the proposed project.

The preliminary site plan is provided on Figure 2.
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3 Existing Conditions
3.1 Area Land Uses

The Yelm Popeyes project will be located at 1405 Yelm Avenue East in Yelm, WA. The site has an existing
approximate 500-square foot structure that will be removed. The adjacent land uses south of the site
are primarily residential while the adjacent properties to the east, west, and north are primarily
commercial.

3.2 Roadway Inventory

3.2.1 Yelm Avenue

Yelm Avenue is classified by the City of Yelm as urban arterial. In the project vicinity, Yelm Avenue is a
three-lane roadway providing one travel lane in each direction with a two-way-left-turn-lane (TWLTL). In
the project vicinity the roadway has sidewalks and bicycle lanes on both sides. Yelm Avenue has a
posted speed limit of 35 mph.

3.2.2 Bald Hill Road

Bald Hill Road is classified by the City of Yelm as urban arterial. In the project vicinity Bald Hill Road is a
two-lane roadway providing one travel lane in each direction and has a posted speed limit of 40 mph.
The speed limit increases to 50 mph south of the project site.

3.2.3 Morris Road SE

Morris Road SE is classified by the City of Yelm as commercial collector. This roadway provides one
travel lane in each direction with a speed limit of 50 mph.

A summary of the existing intersection channelization and control type for each of the study
intersections is provided in Figure 3.

3.3 Traffic Volume Data

Traffic Count Consultants (TC2), a transportation data collection service, provided PM peak period
turning movement counts at the Yelm Avenue/Bald Hill Road intersection and the Morris Road/Bald Hill
Road intersection. The counts were conducted on October 15, 2019 between 4:00 pm and 6:00 pm for
the evening peak period. Due to the COVID-19 pandemic, 2021 counts were not collected. Two years of
growth was applied to the 2019 counts to represent 2021 volumes.

Turning movement counts were not provided for the intersection of Morris Road/Morris Road Spur. To
estimate volumes at this location, a trip generation analysis was performed for the existing land uses on
Morris Road. These volumes were added to the estimated through volumes on Morris Road that were
calculated from the data collected at the adjacent intersection of Morris Road/Bald Hill Road.

An additional traffic volume count was collected at the Morris Road/Bald Hill Road intersection on
January 18, 2023 to help perform an evaluation of potential intersection improvements. These counts
are lower than the adjusted traffic volume counts described above. To provide a conservative analysis
the higher volumes have been used in the baseline analysis.
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The existing 2021 traffic volumes for the study intersections for the PM peak hour are presented in
Figure 4. The turning movement count diagrams and daily count data are provided in Appendix A.
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3.4 Crash History

The Washington Department of Transportation provides crash data for study area roadways. This data
was collected over the five-year span between January 1, 2015 and December 31, 2019. A crash
frequency rate per Millions of Entering Vehicles (MEV) was calculated for the study intersections based
on the following formula:

Crash Rate = 1,000,000 X Total Crashes
365 X Number of Years X Average Daily Entering Traffic

The average daily traffic entering the study intersection was estimated by adding the entering PM peak
hour turning movements and multiplying by a factor of 10. We have summarized the crash data for the
study intersections in Table 1. The crash data received from WSDOT is provided in Appendix C.
Table 1. Existing Crash Severity by Study Intersection
Total Daily Total Number Number Average

Entering of Reported of Injury  crashes Crashes

Intersection Traffic Crashes Crashes perYear per MEV
Morris Rd/Bald Hill Rd 12,030 16 5 3.2 0.73
SR 507/Bald Hill Rd 24,680 31 8 6.4 0.71
SR 507/Site Driveway 15,850 0 0 0 0.00

None of the study area intersections presented a crash rate greater than 1.0 crashes per million entering
vehicles and none of the 47 reported crashes were classified as a fatal or serious injury crash.

3.5 Transit and Non-Motorized Facilities

Intercity Transit currently provides transit service in the City of Yelm, via transit route 94, offering
connections to Tumwater, Olympia, and Lacey. This route includes several stops along Yelm Avenue and
currently offers one-hour headways from around 6:00 am to 8:30 pm. The closest transit stop is located
just east of the project site along Yelm Avenue.

In the project vicinity, sidewalks and bicycle lanes are currently provided along both sides of Yelm
Avenue. Sidewalks are also provided along developed sections of Bald Hill Road and Morris Road.
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4 Project Traffic Characteristics

4.1 Site-Generated Traffic Volumes

The two project-related characteristics having the most effect on area traffic conditions are peak hour
trip generation and the directional distribution of traffic volumes on the surrounding roadway network.
These are discussed in the following paragraphs.

Site-Generated Traffic Volumes

Vehicle trip generation was estimated using the trip generation rates contained in the 10%" edition of the
Trip Generation Manual by the Institute of Transportation Engineers (ITE). The land-use category “Fast-
Food Restaurant with Drive-Through Window” (land-use code 934) with the variable 1,000-square feet
(KSF) was determined to be the most applicable to this project.

Pass-By Trips

It is anticipated that this project will attract some traffic from people already driving on adjacent
roadways. These trips are not new trips added to the local roadway system (primary trips) but represent
“pass-by” trips according to the following definition:

Pass-by trips: Pass-by trips are trips made as an intermediate stop from an origin to a
primary destination (i.e., stopping to shop on the way home from work) by vehicles passing
directly by the project driveway.

The pass-by percentage contained in the 3™ edition of the Trip Generation Handbook by ITE
were used for the proposed Popeyes restaurant, with an AM Peak hour rate of 49percent and a
50percent rate for the PM peak hour. Given the small volume of traffic using the dead-end
portion of Morris Road to which the site driveway connects, all of the pass-by traffic was
assigned to the driveway on Yelm Avenue E. Given that this driveway does not allow left-turns
to exit the site, and as a result of peak period congestion at the adjacent traffic signal, all of the
pass-by trips were assigned to the eastbound travel direction. No pass-by trips were assumed
for traffic traveling in the westbound direction.

The trip generation rates used for the PM peak hour trip are shown in Table 2.

Table 2. PM Peak Hour Trip Generation Characteristics

Land Use Trip Pass-By
Land Use Time Period  Code (LUC) Unit Rate % Enter % Exit %
Fast-Food Restaurant with PM Peak o 0 0
Drive-Through Window Hour 934 1,000 sf 32.67 50% 52% 48%

The total trip generation expected from this project was calculated by applying the unit measure for the
land use category to the appropriate trip generation rate. The PM peak hour trip generation calculations
are shown in Table 3. The total pass-by trips for the site during the PM peak hour are expected to be 38
trips. This equates to 19 vehicles entering and then exiting the site in the hour. Based on the existing
traffic volumes on Yelm Avenue in the eastbound direction, this amounts to approximately 2% of the
total existing traffic volumes.
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Table 3. PM Peak Hour Trip Generation Rates

New-To-Network Trips

Pass-By
Land Use Size Total Trips Trips Enter % Exit % Total
Fast-Food Restaurant with 23 76 33 2 18 33

Drive-Through Window

4.2 Site Traffic Distribution and Assignment

For this study, the regional distribution of traffic to and from the proposed project was estimated using
the regional transportation model developed by the Thurston Regional Planning Council (TRPC) in
cooperation with the local jurisdictions in Thurston County. The model uses the Emme/4 software
package and has been calibrated to represent the existing vehicle travel patterns throughout the entire
county.

Using the model, a Select Zone Analysis (SZA) was conducted for Transportation Analysis Zone (TAZ)
#716, which represents the project site. The select zone analysis feature of the Emme/4 software
package allows all of the traffic into and out of a particular zone to be isolated and shown separately
from the rest of the traffic on the network. The SZA graphically shows the percentage of vehicles
currently using each of the available routes into and out of the area (Yelm Avenue and Bald Hill Road).
From this information, regional distribution percentages were calculated for future traffic from the
proposed Yelm Popeyes project. The regional traffic distribution percentages and site traffic distribution
for the PM peak hour are shown on Figure 5.
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5 Future Traffic Conditions

5.1 Roadway Network Improvements

The City of Yelm Six-Year Transportation Improvement Plan (TIP) does not identify any projects within
the vicinity of the proposed Yelm Popeyes project. However, through discussions with the city, they have
identified the following projects located within the general study area:

¢ Y2C Bald Hill Road to SR 507/SR 510 Yelm Loop Intersection — Construct a new collector street
between Bald Hill Road and the traffic signal at the SR 507/SR 510 Yelm Loop intersection. This
project is included in the City of Yelm 2009 Transportation Plan as a component of the Y2 project,
however, the city has identified this project as a short-term priority.

¢ Construct a roundabout at the intersection of Yelm Avenue/SR 507 and Bald Hill Road — Per
recent WSDOT comments it is understood that WSDOT has secured funding for the construction
of a roundabout at this location.

¢ Extension of the eastbound right-turn lane pocket at the intersection of Yelm Ave/SR 507 and
Bald Hill Road.

The planned roundabout at SR 507/Bald Hill Road is not expected to be in operation before the
proposed Yelm Popeyes project is complete and has not been included in the analysis.

The City of Yelm 2009 Transportation Plan identifies the following roadway improvements within the
vicinity of the proposed Yelm Popeyes project:

¢ Y2 SR 507 Yelm Loop- Y2 is a new 2-lane State Route connecting the existing SR 507 on the east
side of Yelm with SR 507 south of Yelm, creating an alternate route around the southeast
guadrant of the city.

¢ Y3 SR510to SR 507 (SR 510 Yelm Loop)- Similar to the Y2 south Yelm Loop, the north loop
provides a primary alternative for traffic traveling through and around the City Center near Canal
Road. Construction of this facility would accommodate traffic associated with the industrial
center, including truck traffic generated by this type of development. This project is currently in
the design phase with an uncertain opening year.

¢ Y5D SR 507 between Creek Street/Bald Hill Road Intersection and the SR 510 Yelm Loop
Intersections (Reconstruction) - Reconstruct to City standards an Urban Arterial with two drive
lanes, bike lanes, planner strip with street trees and sidewalks, including the reconstruction of
the Grove Road intersection and access control.

¢ Y9 Bald Hill Road (Reconstruction) — Bald Hill Road would be reconstructed to a 3-lane facility
between the Western Chehalis Railroad and its intersection with Yelm Avenue (SR 507).

These projects are expected to provide a benefit to the study area, however none of these projects are
expected to be constructed before the completion of the Yelm Popeyes project and were not accounted
for in the intersection analysis. The extension of the eastbound right-turn lane pocket at the intersection
of Yelm Ave/SR 507 and Bald Hill Road will be considered as the Yelm Popeyes completes site design.
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5.2 Future Traffic Volumes

Traffic volume forecasts were prepared for PM peak hour conditions for the 2023 project opening year.
The future traffic volume forecast includes non-specific background traffic growth, and estimated traffic
generated by the proposed Yelm Popeyes project.

For the non-specific background traffic growth, a 4.0 percent annual growth rate (non-compounded)
was assumed. This growth rate was taken from the Yelm High School Bypass Road project.

The projected 2023 traffic volumes without the Yelm Popeyes project are shown on Figure 6. The
projected 2023 traffic volumes with the Yelm Popeyes project are shown on Figure 7.

The traffic volume calculations for the study intersections are included in Appendix B.
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6 Traffic Operations Analysis

Traffic analyses were conducted to identify any deficiencies within the study area for the PM peak hour
in the 2021 base year and the 2023 project opening year.

6.1 Level of Service

The acknowledged source for determining overall capacity for arterial segments and independent
intersections is the current edition of the Highway Capacity Manual (HCM). Operations analyses were
completed for the base year and projected 2023 PM peak hour traffic volume scenarios for all study
intersections. The PM peak hour is the highest traffic flow period during the day in this area. This time
period is typically selected for analysis as it reflects the greatest impact of a project on the areas
roadway system.

Intersection analysis was performed using Synchro version 11, with the HCM6 output of the Synchro
software. The Synchro software packages implement the methodologies described in the current HCM.

City of Yelm identifies a Level of Service (LOS) D standard for all commercial and light industrial zones,
which applies to all the study area intersections. For purposes of concurrency the city uses the average
delay from all intersection approaches, for both signalized and unsignalized intersections.

6.1.1 Intersection Operations

For signalized intersections, the overall LOS grade represents the weighted average of all movements at
the intersection. For intersections under minor street stop-sign control, the LOS of the most difficult
movement (typically the minor street left turn) is typically used to represent the intersection level of
service. As mentioned above, the City’s concurrency standard is based on the average delay for all
movements, but the worst movement delay for stop controlled has also been included in this report to
provide a full assessment of each intersection. The LOS/delay criteria for stop sign-controlled
intersections are different than for signalized intersections because driver expectation is that a
signalized intersection is designed to carry higher traffic volumes and experience greater delay. Table 4
summarizes the various levels of delay associated with varying LOS conditions.

Table 4. Level of Service Criteria for Intersections

Level of Signalized Intersection Average Stop-Controlled Intersection Average
Service Control Delay (seconds/vehicle) Control Delay (seconds/vehicle)

A <10 <10

B >10-20 >10-15

C >20-35 >15-25

D >35-55 >25-35

E >55-80 >35-50

F >80 >50

6.2 Volume to Capacity Ratio

Another measure of the performance of an intersection is the “degree of traffic saturation” which is
experienced. This is typically presented as a “volume to capacity” (v/c) ratio. Many factors affect the
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volume of traffic an intersection can accommodate during a specific time interval. These factors include
the number of lanes, lane widths, the type of signal phasing, the number of parking maneuvers on the
adjacent street, etc. Based on these factors, the intersection (or individual lane group) is determined to
have a total vehicle carrying capacity “c” for the analysis period. The analysis period volume “v” is
compared to the calculated carrying capacity and presented as a ratio. If the v/c ratio is below 1.0, the
demand volume is less than maximum capacity. If the v/c ratio is over 1.0, the demand volume is

exceeding the available capacity.

6.3 Intersection Analysis
The analysis was conducted for the following scenarios:

¢ Existing 2021 traffic volumes
¢ Projected 2023 background traffic volumes without the Yelm Popeyes project
¢ Projected 2023 traffic volumes with the Yelm Popeyes project

The operational analysis results of the study intersections for the PM peak hour are provided in Table 5.
The LOS analysis worksheets are included in Appendix D.

Table 5. PM Peak Hour Intersection Level of Service

Base Year 2021 2023 Without Project 2023 With Project
Control LOS LOS Worst LOS Worst LOS Worst
Intersection Type Standard (delay) V/CRatio (delay) V/C Ratio (delay)  V/C Ratio
Yelm Avenue/SR 507 at
. Signal D D (42.4 1.02 D (46.4 1.10 D (47.2 1.10
Creek Street/Bald Hill Road . (42.4) (46.4) (47.2)
Morris Road at Bald Hill TWSC! D E (48.8) 0.67 F(72.5) 0.81 F (85.7) 0.88
Road
ik oz o6 et TWSC! D B(10.4) 002  B(10.7) 0.02 B(11.0)  0.05
Road
Site Driveway at Yelm TWSC? D N/A N/A N/A N/A C(18.2) 0.09

Avenue

1-Two-Way-Stop-Control

6.3.1.1 Yelm Avenue/SR 507 at Creek Street/Bald Hill Road

This is a four-leg intersection under traffic signal control. During the PM peak hour this intersection
currently operates at LOS D. For the 2023 horizon with and without the project, the intersection is
projected to remain at LOS D. This intersection is expected to operate within the City’s LOS standard.

6.3.1.2 Morris Road at Bald Hill Road

This is a four-way intersection under two-way stop control for the eastbound and westbound
approaches. During the PM peak hour this intersection currently operates at LOS E for the eastbound
approach. For the 2023 horizon year without the project, the intersection is projected to operate at LOS
F with an average delay of 72.5 seconds. With the addition of project traffic, this intersection is expected
to remain at LOS F with a delay of 97.6 seconds. The average delay for the intersection is LOS B, at 11.1
seconds. As such, this intersection operates within the City’s concurrency standard. However, given the
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LOS F condition for the Morris Road approach, the intersection has been evaluated for potential
improvement options. This is discussed in more detail below.

6.3.1.3 Morris Road at Morris Road Spur

This is a tee intersection with stop control for the southbound approach. During the PM peak hour this
intersection currently operates at LOS B and is projected to remain at LOS B for the 2023 horizon year
with and without the project. This intersection is within the LOS standard.

6.3.1.4 Yelm Avenue at Full Access Site Driveway

This intersection would operate with stop-control for the northbound site driveway. The intersection is
projected to operate at LOS C for the northbound approach.

6.4 Vehicle Queue Assessment

A high-level queue assessment was performed for the study area intersections. The existing traffic signal
at Yelm Avenue/Bald Hill Road generates 95" percentile queues of several hundred feet on Yelm
Avenue, which is consistent with the observed queues at this location. These queues are projected to
increase as volumes increase and will easily extend beyond the proposed Yelm Popeyes driveway on
Yelm Avenue. While this queue is likely to increase the delay experienced at the project site driveway, it
is expected that the drivers on Yelm Avenue will provide gaps for vehicles to exit the site, which is fairly
typical for driveways along congested corridors.

6.5 Morris Road at Bald Hill Road

As discussed above is Section 5, WSDOT has plans to fund and construct roundabout improvements at
the intersection of Yelm Avenue (SR 507) and Bald Hill Road. Based on this planned improvement the
City has identified roundabout control at Morris Road/Bald Hill Road as its preferred long-term
improvement. An additional analysis was performed for each of these intersections assuming
roundabout control in the 2023 study horizon with the proposed Yelm Popeyes project. These results are
provided in Table 6. The assumed layout and analysis worksheets are included in Appendix E.

Table 6. Planned Roundabout Projected 2023 PM Peak Hour Intersection Level of Service

Existing Control Roundabout Control
LOS LOS Worst LOS Worst
Intersection Standard (delay) V/CRatio (delay) V/C Ratio
Yelm Avenue/SR 507 at
1 D D (47.2 1.10 B (13.2 0.88
Creek Street/Bald Hill Road (47.2) (13.2)
. B .
5 Morris Road at Bald Hill b F (85.7) 0.88 A (5.9) 0.66

Road

With roundabout control installed, each intersection is projected to improve with each operating at LOS
B or better. These volumes include the proposed Yelm Popeyes project and also do not account for any
traffic volume shifts as a result of the completion of the Yelm Bypass Loop.
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7 Summary and Conclusions

Popeyes is proposing to construct a new Popeyes restaurant located in Yelm, Washington. The proposed
project includes constructing a new approximate 2,300-square foot restaurant on vacant lot. The project
also includes removing an approximate 500-square foot structure currently on the site.

Access to the project will be provided by two driveways, a right-in right-out driveway on Yelm Avenue at
the existing driveway and the existing full-access driveway on Morris Road.

At full occupancy and operation, the project is estimated to generate approximately 76 trip ends during
the PM peak hour. An evaluation of existing 2021 and project opening year (2023) conditions with and
without project traffic was performed. All of the study intersections currently operate and are projected
to operate within the City of Yelm level of service concurrency standard. However, the Morris Road/Bald
Hill Road intersection is projected to operate at LOS F for the worst movement (eastbound left-turn)
without and with the project. The City has identified roundabout control as its preferred improvement
alternative, which would be coordinated with the planned roundabout improvements WSDOT has
identified for the Yelm Avenue (SR 507)/Bald Hill Road intersection. With these improvements in place
both intersections would operate at LOS B or better. The proposed Yelm Popeyes project will coordinate
with City staff to determine an appropriate proportionate share towards the roundabout improvement
at Morris Road and Bald Hill Road.
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Intersection:

Prepared for:

City of Yelm

Traffic Count Consultants, Inc.

Phone: (253) 770-1407  FAX: (253) 770-1411 E-Mail: Team@TC2inc.com

Creek St SE/Bald Hill Rd SE & Yelm Ave

WBE/DBE

Date of Count:

Tues 10/15/2019

Location: Yelm, Washington Checked By: Jess
— = =
Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Creek St SE Bald Hill Rd SE Yelm Ave Yelm Ave Total
Endingat] T L S R T L S R T L S R T L S R
4:15P 2 22 52 24 7 57 37 11 1 21 119 8 5 17 104 | 62 534
4:30 P 0 31 48 11 3 50 24 11 3 21 143 12 5 10 105 | 77 543
4:45P 1 22 47 29 0 65 35 14 2 29 134 10 1 11 103 [ 65 564
5:00 P 0 24 59 9 1 69 31 4 3 22 144 10 2 9 115 82 578
5:15P 0 37 76 15 0 58 35 13 2 28 114 15 0 9 105 | 95 600
5:30 P 1 23 57 16 0 68 23 7 2 30 132 5 4 3 100 | 65 529
5:45Pp 1 23 51 16 1 43 19 12 2 19 129 11 1 10 122 | 84 539
6:00 P 0 17 47 16 0 57 20 9 4 20 147 8 1 11 102 | 61 515
6:15P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
Survey 5 199 | 437 | 136 ] 12 | 467 224 81 19 190 1062 79 19 80 856 | 591 4402
Peak Hour:  4:15 PM to 5:15PM
Total 1 | 114 | 230 | 64 | 4 | 242 | 125 42 10 100 | 535 | 47 8 | 39 | 428 | 319 2285
Approach 408 409 682 786 2285
%HV 0.2% 1.0% 1.5% 1.0% 1.0%
PHF 0.80 0.90 0.97 0.94 0.95
Creek St SE
619
| __0__IBike
Yelm Ave 64 | 230 | 114 1 iped Yelm Ave
- 47
| 841 | pe : 535 682
Bike! 1 1266]
1627 39
786 | 428 4:15PM to 5:15PM
319
PEDs
Acrass: N S E W Ped; 1 i 242 | 125 | 42 2400 1.0 PHF Peak Hour Volume
i i
INT 01 3 3 6 Bike: _ 0__ PHF %HV
INTO2| 1 1 2 EB| 0.94 1.0%
NT03 0 Check wa[097]  15%
INT 04 0 In: 2285 NB| 0.90 1.0%
INT 05 0 1058 Out: 2285 SB| 0.80 0.2%
INTOB| 2 2 Bald Hill Rd SE T Int.| 0.95 1.0%
INTO7] 1 1 Bicycles From:| N | ) | E w Conditions:
INTO8| 2 1 3 INT 01 0
INT 09 0 INT 02 0
INT 10 0 INT 03 1 1
INT 11 0 INT 04 0
INT 12 0 INT 05 0
of 4] 4 0] 14 INT 06 0
Special Notes INT 07 1 1
INT 08 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0
of il 0 12

YLM19111TM_17p




Prepared for: C ity d Yd m
Traffic Count Consultants, Inc.

Phone: (253) 770-1407  FAX: (253) 770-1411 E-Mail: Team@TC2inc.com

WBE/DBE
Intersection:  Bald Hill Rd SE & Morris Rd SE Date of Count: Tues 10/15/2019
Location: Yelm, Washington Checked By: Jess
- - — —
Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Bald Hill Rd SE Bald Hill Rd SE Business Drwy Morris Rd SE Total
Endingat] T L S R T L S R T L S R T L S R
4:15 P 1 2 85 40 5 3 74 1 0 1 1 1 2 30 3 3 244
4:30 P 1 4 100 43 3 5 59 2 0 0 0 0 1 26 0 4 243
4:45 P 0 8 90 40 0 3 76 2 0 1 3 2 0 31 1 4 261
5:00 P 0 5 140 40 1 6 69 0 0 1 0 1 0 30 0 3 295
5:15P 1 3 125 60 0 3 68 6 0 0 1 3 0 31 4 3 307
5:30P 0 6 108 35 0 S 69 2 0 1 2 S 0 16 2 0 251
5:45P 0 9 109 34 0 2 59 2 0 1 0 2 0 20 1 2 241
6:00 P 0 3 93 34 0 2 54 4 0 2 0 4 0 23 0 2 221
6:15P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
Survey 3 40 850 | 326 9 29 528 19 0 7 7 18 3 207 11 21 2063
Peak Hour:  4:30 PM to 5:30 PM
Total 1 | 22 | 463 | 175] 1 | 17 | 282 | 10 0 3 | 6 | 11 0 | 108 | 7 | 10 1114
Approach 660 309 20 125 1114
%HV 0.2% 0.3% n/a n/a 0.2%
PHF 0.88 0.95 0.63 0.82 0.91
Bald Hill Rd SE
1061
!Bikc
Morris Rd SE w6 | 2 i 0 iped Business Drwy
- 11
| 198 | pedi 6 [ 20
Bike| 3 59)
| 323 108 Bike
125 | 7 430PM 1o 5:30 PM Ped
10
PEDs
Acrass: N S E W Ped: 0 17 | 282 | 10 I 1228' 1.0 PHF Peak Hour Volume
INT 01 0 | Biket__0 PHF_%HV
INT 02] 0 EB| 0.82 n/a
INT 03] 0 Check WB| 0.63 n/a
INT 04 0 In: 1114 NB| 095 0.3%
INT 05 0 785 Out: 1114 SB| 0.88 0.2%
INT 06 NO PEDS 0 Bald Hill Rd SE T Int.] 0.91 0.2%
INT 07| 0 Bicycles From: N | S | E i Conditions:
INT 08 0 INT 01 0
INT 09 0 INT 02 0
INT 10 0 INT 03 0
INT 11 0 INT 04 0
INT 12 0 INT 05 0
of 0] of 0 0 INT 06 0
Special Notes INT 07 1 1
INT 08 0
INT 09 0
INT 10 0
INT 11 0
INT 12 0
of o of 11

YLM19111TM_27p




Prepared for: SCJ Alliance

Traffic Count Consultants, Inc.

Phone: (253) 770-1407  FAX: (253) 770-1411 E-Mail: Team@TC2inc.com

WBE/DBE
Intersection:  Bald Hill Rd SE & Morris Rd SE Date of Count: Wed 01/18/2023
Location: Yelm, Washington Checked By: Jen
Time From North on (SB) From South on (NB) From East on (WB) From West on (EB) Interval
Interval Bald Hill Rd SE Bald Hill Rd SE Driveway Morris Rd SE Total
Endingat] T L S R T L S R T L S R T L S R
4:15P 10 131 34 7 1 86 0 0 1 0 4 2 20 1 3 291
4:30 P 1 7 104 39 5 7 70 0 0 1 1 4 0 15 3 1 252
4:45P 0 4 90 43 2 3 67 1 0 1 1 5 0 33 2 0 250
5:00 P 1 8 102 37 1 1 68 1 0 0 0 3 0 29 1 1 251
5:15P 0 8 90 40 1 2 59 2 0 1 3 7 1 23 0 2 237
5:30P 0 3 98 21 0 1 60 7 0 1 0 2 0 20 2 3 218
5:45P 0 5 93 33 0 1 74 3 0 0 1 4 0 21 2 2 239
6:00 P 0 5 94 28 0 1 60 2 0 1 4 5 0 11 1 4 216
6:15P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:30 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
6:45 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
7:00 P 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total
Survey 4 50 802 [ 275 16 17 544 16 0 6 10 34 3 172 12 16 1954
Peak Hour:  4:00 PM to 5:00 PM
Towl | 4 | 20 | 427 [1s3] s | 12| 201 2 0 s | o2 el 2] 7] s 1044
Approach 609 305 21 109 1044
%HV 0.7% 4.9% n/a 1.8% 2.0%
PHF 0.87 0.88 0.75 0.78 0.90
Bald Hill Rd SE
1013
| _o__IBike
Morris Rd SE 153 a7 | 2 i 0 iped Driveway
|17 | peai.
59|
| 276 97
109 | 7 400PM o 5:00 PM
5
PED H
e NS E W Pedi 0 2] w1 | | 1164) 2.0 PrF Peak Hour votume
i
mrof] 0 0 0 0 | 0] 0 |Bikel__0_ PHF %HV
INTO2} O 0 0 0 0 EB| 0.78 1.8%
INTO3| O 0 0 1 1 435 305 Check WB| 0.75 n/a
INTO4) O 0 0 0 0 In: 1044 NBJ 0.88 4.9%
INTOS| O 0 0 0 0 740 Out: 1044 SB| 0.87 0.7%
INTOS| O 0 0 0 0 Bald Hill Rd SE T Int.| 0.90 2.0%
INTO7) O 0 0 0 0 Bicycles From:[ N | S | E w Conditions:
INTO8| O 0 0 0 0 INT 01 0
INT 09 0 INT 02 0
INT 10 0 INT 03 0
INT 11 0 INT 04 0
INT 12 0 INT 05 0
o o] o] 1] 1 INT 06 0
Special Notes INT 07 0
INT 08 0
INT 09 0
INT 10 0
INT11 0
INT 12 0
of o o olo

SCJ23004M_01P




Appendix B

Traffic Volume Calculation Worksheets



- Popeyes

SCJ ALLIANCE  PM Peak Hour Volumes

CERERTING RS Growth Rate: 4.00%
Existing Existing Exisitng Background Baseline Primary Pass-By Site Projected
Intersection Movement 2019 Count 2021 2023 2023 Car Car Generated 2023
Volumes Growth Volumes Growth Volumes Trips Trips Volumes Volumes
L 39 3 42 3 45 1 0 1 46
EB T 428 34 462 37 499 5 0 5 504
R 319 26 345 28 372 0 0 (] 372
1 L 100 8 108 9 117 6 0 6 123
Yelm Ave/SR 507 WB T 535 43 578 46 624 0 0 0 624
Creek St/Bald Hill Rd R 47 4 51 4 55 0 0 0 55
L 242 19 261 21 282 9 0 9 291
TMC Date: 10/15/2019 NB T 125 10 135 11 146 0 0 0 146
R 42 3 45 4 49 0 0 0 49
4:15 - 5:15 PM L 114 9 123 10 133 0 0 0 133
PHF: 0.95 SB T 230 18 248 20 268 1 0 1 269
R 64 5 69 6 75 0 0 0 75
7 1 ess T T e [T T = [ aw ]
L 108 9 117 9 126 9 0 9 135
EB T 7 1 8 1 8 0 0 0 8
R 10 1 11 1 12 2 0 2 14
2 L 0 3 0 0 0 0
Morris Rd WB T 0 3 1 7 0 0 0 7
Bald Hill Rd R 11 1 12 1 13 0 0 0 13
L 17 1 18 1 20 2 0 2 22
TMC Date: 10/15/2019 NB T 282 23 305 24 329 0 0 0 329
R 10 1 11 1 12 0 0 0 12
4:30-5:30PM L 22 2 24 2 26 0 0 0 26
PHF: 0.91 SB T 463 37 500 40 540 0 0 0 540
R 175 14 189 15 204 7 0 7 211
.  p w0 T we [ P [ w [ iw |
L 1 0 1 0 1 1 0 1 2
EB T 114 9 123 10 133 0 0 0 133
R 0 0 0 0 0 0 (] [}
3 L 0 0 0 0 0 0 0 0 0
Morris Rd WB T 185 15 200 16 216 0 0 0 216
Morris Rd R 13 1 14 1 15 9 0 9 24
L 0 0 0 0 0 0 0 0
NB T 0 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0 0
L 11 1 12 1 13 11 0 11 24
SB T 0 0 0 0 0 0 0 0 0
R 1 0 1 0 1 1 0 1 2
) N A - AN N N NN B T T
L 0 0 0 0 0 0 0 0 0
EB T 0 0 849 68 917 0 -20 -20 897
R 0 0 0 0 10 20 30 30
5 L 0 0 0 0 0 0 0 0 0
Site Driveway WB T 0 0 908 73 981 9 0 9 990
Yelm Ave R 0 0 0 0 0 0 0 0 0
L 0 0 0 0 0 0 0 0 0
NB T 0 0 0 0 0 0 0 0 0
R 0 0 0 0 0 6 18 24 24
L 0 0 0 0 0 0 0 0
SB T 0 0 0 0 0 0 0
R 0 0 0 0 0 0 0

o|o
o|e



Appendix C
Crash Data



Under 23 U.s. Code s 145 an 3 U5, Code § 0%, Sajety data, reports, surveys, scheauies, usis
compiled or collected for the purpose of identifying, evaluating, or planning the safety
enhancement of potential crash stes, hazardous roadway conditions, or railway-highway crossings
are not subject 10 discovery or admitted into evidence in a Federal or State court proceeding o

#
#(B
DIsT comp ulaufelr
1|F|v[e[x VEHICLE 1 VEHICLE 1 VEHICLE2 VEHICLE2
PRIMARY | INTERSECTING | REF [or| REF | REFERENCE REPORT vosTsevere  [n|a|E[o[g compass comPAsS comPASS comPASS
Pl TRAFF] POINT|FT| POINT | POINTNAME |MiLEPOST| NUMBER| DATE INJURY TYPE VEHICLE 1 TYPE VEHICLE 2 TYPE JUNCTION FIRST COLUISION TYPE / OBJECT STRUCK VEHICLE 1 ACTION EHICLE 2 ACTION DIRECTION FROM| DIRECTION TO |DIRECTION FROM| DIRECTION TO
I RRIS £539725 | 05/02/2016|No Apparent Injury. assenger Car ickup,Panel Truck or Vanette under 10,000 1b__|AtIntersection and Related ntering at angle aking Left Turn ‘Ahead [West North orth South
m RRIS ES81681 | 09/01/2016]No Apparent Injury ickup,Panel Truck or Vanette under 10,000 h__[Passenger Car Uintersection and Related From opposite direction - one left turn - one straight aking Left Turn Ahead South [West orth South
Ty RRIS 601492 | 10/24/2016]No Apparent Injury senger Car assenger Car Uintersection and Related ntering at angle King and Passing ing Left Tur [East [West outh heﬂ
m RRIS E611431 | 11/22/2016|No Apparent injury ickup,Panel Truck or Vanette under 10,000 assenger Car {Driveway within Major Intersection Teft turn - one straight aking Left Turn ea hes( [North ast Twest
BALD HILL RRIS 620476 | 12/15/2016]No Apparent Injury ickup,Panel Truck or Vanette under 10,000 assenger Car Uintersection and Related ntering at angle aking Left Turn ea outh [West jorth [South
BALD H RRIS 621331 | 12/12/2016]Possible Injury ickup,Panel Truck or Vanette under 10,000 assenger Car tIntersection and Related ntering at angle jaking Left Turn ea outh [Northwest orthwest IS_oulhezs(
RRIS 621451 | 12/16/2016]No Apparent Injury. ickup,Panel Truck or Vanette under 10,000 assenger Car Uintersection and Related ntering at angle jaking Left Turn ea outh [West ast st
RRIS 716956 | 09/26/2017Possible Injury ickup,Panel Truck or Vanette under 10,000 ickup,Panel Truck or Vanette under 10,000 b _|At Driveway within Major Intersection ntering at angle Ahead ea st [West orth outh
RRIS 860624 | 11/14/2018|No Apparent Injury. ckup,Panel Truck or Vanette under 10,000 senger Car Uintersection and Related ntering at angle [Making Left Turn ea ort [West s ast
RRIS 902922 | 03/15/2019]Possible Injury assenger Car ickup,Panel Truck or ,000 ¢ fjor Intersection rom opposite direction - one left turn - one straight [Making Left Turn ea jort ast out ort
RRIS E911150 | 04/15/2019No Apparent Injury. ickup,Panel Truck or Vanette under 10,000 h__[Pickup,Panel Truck or ,000 « ajor Intersection ntering at angle Ahead ea orthwest outheast ort out
300 [F| e [woRRS 427324 | 05/24/2015No Apparent Injury. ickup, Panel Truck or Vanette under 10,000 b __[Pickup,Panel Truck or Vanette under 10,000 Uat Intersection and Not Related From opposite direction -l others [Other* ea ort outh out ort
103 [F| Nw _[MoRRS 448549 | 08/01/2015|Possible Injury assenger Car ckup,Panel Truck or Vanette under 10,000 tDriveway From opposite direction - one left turn —one straight [Making Left Turn ea ort ast out ort
231 [F| sE[woRRS E466064 | 09/29/2015|No Apparent Injury assenger Car assenger Car {Driveway From same direction - one left turn —one straight Ahead | Miaking Left Turn ort out ort ast
01 [m| SE_|moRRiS E497112 | 12/19/2015|No Apparent injury assenger Car Uat Intersection and Not Related Roadway Ditch Ahead outheast orthwest
18 [F| Nw _[VoRRS £530745 | 04/03/2016|No Apparent injury ickup,Panel Truck or Vanette under 10,000 h__[Passenger Car tDriveway From opposite direction - one left turn - one straight aking Left Turn Ahead Ees( ortheast East [West
147 [ F| Nw_[MORRIS E548614 | 05/28/2016|No Apparent injury assenger Car Passenger Car {Driveway ntering at angle jaking Left Turn Ahead ast out South [North
125 [F| nw_[VoRRS 568882 | 07/28/2016|No Apparent Injury. assenger Car Pickup,Panel Truck or Vanette under 10,0001b__|At Driveway From apposite direction - one left turn - one straight jaking Left Turn Ahead orth ast South North
013 [M] e [MoRRIS £653433 | 03/19/2017|No Apparent injury ickup,Panel Truck or Vanette under 10,000 b Uat Intersection and Not Related Roadway Ditch Ahead orthwest outheast
125 NW __|MORRIS 674870 | 05/24/2017|No Apparent Injury. assenger Car Pickup,Panel Truck or Vanette under 10,000 1b__|At Driveway within Major Intersection ntering at angle Turn ‘Ahead ast ort South North
200 SE__[MORRIS E694504 | 07/23/2017|No Apparent injury assenger Car Uat Intersection and Not Related Roadway Ditch Ahead ort out
137 NW __|MORRIS 12118 | 05/15/2017|No Apparent injury ickup,Panel Truck or Vanette under 10,000 h__[Passenger Car CDriveway From opposite direction - one left turn - one straight jaking Left Turn Ahead orthwest ortheast [Southeast orthwest
2 NW__|MORRIS 16957 | 09/28/2017|Possible Injury assenger Car assenger Car Uat Intersection and Not Related From same direction - both going straight - both moving - rear-end Ahead _[Slowing ort out Nort out
158 SE__[MORRIS 70071 | 02/16/2018|No Apparent Injury ickup,Panel Truck or Vanette under 10,000 b _[Pickup,Panel Truck or Vanette under 10,0001b__|Driveway Related but Not at Driveway From same direction - both going straight _one stopped _rear-end Ahead _|[Stopped for Traffic out ort Sout ort
138 NW __|MORRIS 57341 | 05/13/2018]No Apparent njury ickup,Panel Truck or Vanette under 10,000 o__|[Pickup,Panel Truck or Vanette under 10,0001b__|At Driveway From opposite direction - one left turn - one straight [Vaking Left Turn ead out Ees( [Nort out
130 NW__|MORRIS 99024 | 05/16/2018]No Apparent njury assenger Car assenger Car L Driveway ntering at angle Making Left Turn ead ort East st ast
024 SE__[MORRIS £806330 | 06/09/2018Possible Injury assenger Car ickup,Panel Truck or Vanette under 10,000 b Intersection and Not Related From same direction - both going straight _one stopped —rear-end Ahead ped for Traffic out [North
137 NW __|MORRIS £335782 | 08/13/2018|No Apparent Injury assenger Car ickup Panel Truck or Vanette under 10,000 1b__|At Driveway From opposite direction - one left turn - one straight aking Left Turn ea [West orth ast est
370 SE__[MORRIS 844343 | 09/23/2018|No Apparent Injury. assenger Car ickup,Panel Truck or Vanette under 10,0001b__|At Driveway From opposite direction - all others acking ea [Vehicle Backing_|Vehicle Backing_[south orth
139 NW IORRIS 894165 | 02/16/2019]Possible Injury ickup,Panel Truck or Vanette under 10,000 Ib assenger Car t Driveway ntering at angle laking Left Turn eat |Northeast outheast outheast jorthwest
368 SE__[MORRIS 996692 | 12/21/2019No Apparent Injury. ickup,Panel Truck or Vanette under 10,000 b _[Passenger Car CDriveway From opposite direction - one left turn - one straight jaking Left Turn ea [Northwest ortheast outheast orthwest
ORR [BALD HILLRD SE £498410 | 12/24/2015|No Apparent injury assenger Car ickup,Panel Truck or Vanette under 10,0001 __|At Intersection and Related From same direction - both going straight _one stopped —rear-end Ahead _[Stopped at Signal or Stop Sign_|West ast
ORRIS [BALD HILLRD SE 629277 | 01/06/2017|No Apparent Injury. ickup,Panel Truck or Vanette under 10,000 1b Uintersection and Related ther Objects [Making Left Turn South [West
JORRIS [BALD HILLRD SE 674871 | 05/23/2017|No Apparent Injury assenger Car Pickup,Panel Truck or Vanette under 10,0001b At Intersection and Related ntering at angle [Making Left Turn ‘Ahead [South [West South North
JORRIS. 88 | F| sw_[BADHILRDSE 630813 | 01/10/2017Possible Injury assenger Car Pickup,Panel Truck or Vanette under 10,000 1b__|Intersection Related but Not at Intersection _|Entering at angle Turn Slowing [Northeast [West [Southwest Northeast
JORRIS. 35 [F| sw_[BADHILRDSE £674874 | 05/26/2017|Possible Injury assenger Car Pickup,Panel Truck or Vanette under 10,0001b__|Intersection Related but Not at Intersection __|From same direction - both going straight - one stopped - rear-end [Going Straight Ahead _|stopped for Traffic hes( East
7 15[ £697538 | 08/02/2017|Possible Injury Pickup,Panel Truck or Vanette under 10,000 1b__|Pickup,Panel Truck or Vanette under 10,0001 |Intersection Related but Not at Intersection ~both going straight 4 rear-end Ahead _[Stopped for Traffic es East o =
7 15[ £844344 | 05/29/2018]No Apparent Injury [Passenger Car ickup,Panel Truck or Vanette under 10,0001b__[ntersection Related but Not at Intersection ~both going straight d-rear-end Ahead _|[Stopped for Traffic es East = =
7 06/18/2017No Apparent Injury [Motorcydle ickup,Panel Truck or Vanette under 10,0001b__[Intersection Related but Not at Intersection ~both going straight d-rear-end Ahead_|[Stopped for Traffic es East = =
7 746766 | 12/13/2017|No Apparent Injury [Pickup, Panel Truck or Vanette under 10, assenger Car Intersection Related but Not at Intersection - both going straight d - sid [Changing Lanes topped at Signal or Stop Sign st East PP Ppe
7 585498 | 11/21/2015]No Apparent Injury Pickup,Panel Truck or Vanette under 10, ickup,Panel Truck or Vanette under 10,000 1b__[Intersection Related but Not at Intersection ~both going straight d-rear-end [Starting in Traffic Lane__[Stopped at Signal or Stop Sign_|Vehicle Stopped hes( = =
7 413111 | 04/02/2015[No Apparent Injury Pickup,Panel Truck or Vanette under 10, assenger Car At Int d Related [From same direction - one right turn - one straight aking Right Turn aking Left Turn outh East South [West
7 437487 | 06/25/2015[No Apparent Injury Pickup,Panel Truck or Vanette under 10, ickup,Panel Truck or 100000 _[Atint  Not Refated ~both going straight 4 rear-ent Ahead _|[Stopped for Traffic East [West = o
7 486885 | 11/25/2015|No Apparent Injury Passenger Car assenger Car At Intc d Related - both going straight d - rear-en Ahead topped for Traffic '_es( lE_as( PP PP
7 451882 | 12/10/2015Possible Injury Passenger Car assenger Car Atint d Related ~both going straight d - rear-en Ahead _|Stopped at Signal or Stop Sign_|East st P pp
7 525004 | 03/10/2016]No Apparent Injury. Pickup,Panel Truck or Vanette under 10,0001 __|Passenger Car [Acint d Related ~both going straight d - rear-en tarting in Traffic Lane__|Stopped at Signal or Stop Sign _|East est pp pp
7 526206 | 03/13/2016]No Apparent Injury. [Passenger Car assenger Car [Acint d Related ~both going straight d - rear-en Ahead _|[Stopped at Signal or Stop Sign _|East est pp pp
7 €528323 | 03/25/2016|Possible Injury Pickup,Panel Truck or Vanette under 10,000 1b__|Pickup,Panel Truck or Vanette under 10,0001b__|At Driveway within Major Intersection [From opposite direction - one feft turn - one straight [Making Left Turn raight Ahead orth ast South North
7 5043 | 04/17/2016|Possible njury Pickup,Panel Truck or Vanette under 10,0001 __|Passenger Car [At intersection and Related ~both going straight d- rear-end ‘Ahead _[stopped for Traffic [North outh pp pp
7 6522 | 08/21/2016]No Apparent Injury Pickup,Panel Truck or Vanette under 10,0001b__|Passenger Car Ac Major Intersection [From opposite direction - one left turn - one straight aking Left Turn [Going Straight Ahead [North ast [South North
7 715 | 08/29/2016No Apparent Injury [Passenger Car ickup,Panel Truck or 100000 _[Atint  Related ~both going straight 4 rear-en: Ahead _[Stopped at Signal or Stop Sign _[East et = =
7 414 | 05/18/2016]No Apparent Injury Pickup,Panel Truck or Vanette under 10,000 1b__[Pickup,Panel Truck or 100001 _[Atint d Related ~both going straight d - rear-ent tarting in Traffic Lane _|Stopped for Traffic ast [West o o
7 415 | 05/16/2016]No Apparent Injury Pickup,Panel Truck or Vanette under 10,000 1b__[Pickup,Panel Truck or 100000 _[Atint d Related ~both going straight d - rear-ent Ahead_[Stopped at Signal or Stop Sign_[south [North = =
7 981 ] 09/23/2016[Possible Injury. [Passenger Car assenger Car A Int d Related ~both going straight d - rear-ent tarting in Traffic Lane _|Stopped for Traffic ast [West = =
7 591261 | 10/01/2016]No Apparent Injury. Pickup,Panel Truck or Vanette under 10,000 1o __|Pickup,Panel Truck or 10,0001 [Acint d Related ~both going straight d- sid [Changing Lanes topped for Traffic ast [West pp pp
7 624879 1 0 Apparent Injury. Pickup,Panel Truck or Vanette under 10,0001b__|Passenger Car At int d Related [From same direction -al others Backing topped at Signal or Stop Sign_|Vehicle Stopped_|Vehicle Backing = =
7 633652 | 02/04/2017|No Apparent Injury. Pickup,Panel Truck or Vanette under 10,0001 __|Passenger Car [Acint d Related [Entering ot angle [Making Right Turn topped at Signal or Stop Sign_|West outh pp pp
7 665255 | 04/26/2017|No Apparent Injury. Semi-Trailer assenger Car [Acint d Related ~both going straight d- sid [Making Left Turn topped at Signal or Stop Sign_[East outh pp pp
7 683003 | 06/19/2017|No Apparent Injury. ruck or Vanette under 10,0001b__[School Bus [Acint d Related ~both going straight d- rear-end Ahcad _|Stopped at Signal or Stop Sign_|North outh pp pp
7 737825 | 11/20/2017|No Apparent Injury. [Passenger Car assenger Car [Acint d Related [From opposite direction - one feft turn - one right turn King Left Turn aking Right Turn [North est South [west
7 747792 | 12/15/2017|No Apparent Injury. [Passenger Car assenger Car [Acint d Related Entering ot angle ‘Ahead _|Going Straight Ahead ast est South North
7 752501 | 12/28/2017|Possible Injury Pickup,Panel Truck or Vanette under 10,0001b__|Passenger Car At Int  Related [From same direction - both going straight - both moving - rear-end Ahead _[slowing East est East [West
7 759859 | 01/17/2018Possible Injury Pickup,Panel Truck or Vanette under 10,000 1o __|Pickup,Panel Truck or ,0001b__[Atinte d Related ~both going straight d - rear-end Ahea topped at Signal or Stop Sign_[East est pp pp
7 762375 | 01/11/2018|No Apparent Injury. [Passenger Car ickup Panel Truck or ,0001b__[Atinte d Related ~both going straight d- rear-end Ahea topped at Signal or Stop Sign 'Wesx ast pp pp
7 783262 | 03/28/2018Possible Injury Pickup,Panel Truck or Vanette under 10,000 1o __|Pickup,Panel Truck or ,0001b__[Atinte d Related [From same direction - all others acking topped for Traffic [Vehicle Backing_|Vehicle Backing pp
7 E851164 | 10/20/2018]No Apparent Injury Pickup,Panel Truck or Vanette under 10,000 1b__[PickupPanel Truck or ,00016__[Atints d Related [From opposite direction - one left turn - one straight Making Right Turn aking Left Turn est East South
7 £891699 | 02/08/2015|No Apparent Injury [Passenger Car ckup,Panel Truck or ,00016__[Atints  Related ~both going straight 4 rear-end Ahead__[Stopped at Signal or Stop Sign_|North South o =
7 667692 | 05/04/2017|No Apparent Injury [Passenger Car ickup,Panel Truck or Vanette under 10,0001b__|intersection Related but Not at Intersection - both going straight d - rear-end Ahead __|stopped for Traffic East [ West Ppe Ppe
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Appendix D

Operations Analysis Worksheets



Lanes, Volumes, Timings Existing 2021

1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507) PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % Ts % 4 ul
Traffic Volume (vph) 40 460 345 110 580 50 260 135 45 125 250 70
Future Volume (vph) 40 460 345 110 580 50 260 135 45 125 250 70
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Lane Width (ft) 12 12 12 12 12 12 16 14 14 11 11 11
Storage Length (ft) 0 0 300 75 0 0 150 400
Storage Lanes 1 1 1 1 1 0 1 1
Taper Length (ft) 25 25 25 25
Right Turn on Red Yes Yes Yes Yes
Link Speed (mph) 35 35 40 25
Link Distance (ft) 166 1329 391 914
Travel Time (s) 3.2 259 6.7 249
Turn Type Prot NA pm+ov Prot NA Perm  Split NA Split NA  Perm
Protected Phases 1 6 4 B 2 4 4 8 8
Permitted Phases 6 2 2 8
Detector Phase 1 6 4 B 2 2 4 4 8 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 105 316 379 105 376 376 379 379 105 105 105
Total Split (s) 200 490 390 200 490 490 39.0 390 220 220 220
Total Split (%) 154% 37.7% 30.0% 154% 37.7% 37.7% 30.0% 30.0% 16.9% 16.9% 16.9%
Yellow Time (s) 35 3.6 3.9 35 3.6 3.6 3.9 3.9 35 35 35
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -0.5 -0.6 -0.6 -0.5 -0.6 -0.6 -0.9 -0.9 0.5 0.5 0.0
Total Lost Time (s) 4.0 4.0 43 4.0 4.0 4.0 4.0 4.0 4.0 4.0 45
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Recall Mode None C-Min None None C-Min C-Min None None None None None

Intersection Summary

Area Type: Other

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green, Master Intersection
Natural Cycle: 110

Control Type: Actuated-Coordinated

Splits and Phases:  1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507)

Yelm Popeyes Synchro 10 Report
SCJ Alliance 02/08/2021



HCM 6th Signalized Intersection Summary

Existing 2021

1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507) PM Peak Hour
A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % Ts % 4 ul
Traffic Volume (veh/h) 40 460 345 110 580 50 260 135 45 125 250 70
Future Volume (veh/h) 40 460 345 110 580 50 260 135 45 125 250 70
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 1.00  1.00 1.00  1.00 1.00  1.00 1.00
Parking Bus, Adj 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1945 1945 1945 1870 1870 1870
Adj Flow Rate, veh/h 42 484 363 116 611 53 274 142 47 132 263 76
Peak Hour Factor 095 095 09 09 09 09 09 09 09 095 09 092
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 71 892 1035 147 972 823 331 250 83 247 259 213
Arrive On Green 004 048 048 008 052 052 018 018 017 014 014  0.413
Sat Flow, veh/h 1781 1870 1583 1781 1870 1584 1853 1398 463 1781 1870 1579
Grp Volume(v), veh/h 42 484 363 116 611 53 274 0 189 132 263 76
Grp Sat Flow(s),veh/h/In 1781 1870 1583 1781 1870 1584 1853 0 1860 1781 1870 1579
Q Serve(g_s), s 30 237 134 83 303 22 185 00 121 90 180 5.7
Cycle Q Clear(g_c), s 30 237 134 83 303 22 185 00 121 90 180 5.7
Prop In Lane 1.00 1.00  1.00 1.00  1.00 025 1.00 1.00
Lane Grp Cap(c), veh/h 71 892 1035 147 972 823 331 0 333 247 259 213
VIC Ratio(X) 059 05 035 079 063 006 083 000 057 054 102 0.36
Avail Cap(c_a), veh/h 219 892 1035 219 972 823 499 0 501 247 259 213
HCM Platoon Ratio 100 100 100 100 100 100 100 100 100 100 1.00 1.00
Upstream Filter(l) 100 100 100 100 100 100 100 000 100 100 1.00 1.00
Uniform Delay (d), s/veh 614 240 101 585 223 155 514 00 489 521 5.0 511
Incr Delay (d2), s/veh 5.7 24 0.9 8.7 3.1 0.2 5.9 0.0 1.1 1.8 600 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 1.5 109 7.7 41 13.7 0.8 9.0 0.0 5.6 42 129 2.3
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 671 263 111 672 253 157 573 00 500 539 1160 519
LnGrp LOS E C E C B E A D D F D
Approach Vol, veh/h 889 780 463 471
Approach Delay, s/veh 22.0 30.9 54.3 88.2
Approach LOS C C D F
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 92 716 2712 147  66.0 220
Change Period (Y+Rc), s 45 4.6 49 45 4.6 45
Max Green Setting (Gmax),s 155 444 34.1 155 444 17.5
Max Q Clear Time (g_c+l1),s 5.0 323 205 103 257 20.0
Green Ext Time (p_c), s 0.0 4.2 1.6 0.1 4.9 0.0
Intersection Summary
HCM 6th Ctrl Delay 424
HCM 6th LOS D

Yelm Popeyes
SCJ Alliance

Synchro 10 Report
02/08/2021



HCM 6th TWSC

2: Bald Hill Road & Morris Road

Existing 2021
PM Peak Hour

Intersection
Int Delay, siveh 6.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S 1 Fi S
Traffic Vol, veh/h 115 10 10 5 5 10 20 305 10 25 500 190
Future Vol, veh/h 115 10 10 5 5 10 20 305 10 25 500 190
Conflicting Peds, #/hr 1 0 1 1 0 1 1 0 1 1 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - -
Veh in Median Storage, # - 0 - 0 - 0 - 0 -
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 9 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 126 11 11 5 5 11 22 33 11 27 549 209
Major/Minor Minor2 Minor1 Major1 Major2
Conflicting Flow All 924 1100 656 1106 1199 175 759 0 0 347 0 0
Stage 1 709 709 386 386 - - - - - -
Stage 2 215 391 720 813 - - - -
Critical Hdwy 733 653 6.23 7.33 653 6.93 4.13 - 413 -
Critical Hdwy Stg 1 6.13 5.53 6.53 5.53 - - - -
Critical Hdwy Stg 2 6.53 5.53 6.13 5.53 - - - - - -
Follow-up Hdwy 3.519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2219 -
Pot Cap-1 Maneuver 237 212 465 176 185 839 850 - 1210 -
Stage 1 424 436 - 610 609 - - - -
Stage 2 768 606 418 391 - - - - -
Platoon blocked, % -
Mov Cap-1 Maneuver 215 197 464 155 171 837 849 - 1209 -
Mov Cap-2 Maneuver 215 197 - 155 1M - - - -
Stage 1 410 418 590 589 - - - - -
Stage 2 726 586 381 375 - - -
Approach EB WB NB SB
HCM Control Delay,s 48.8 19.4 0.6 0.3
HCM LOS E C
Minor Lane/Major Mvmt NBL NBT NBREBLn1WBLn1 SBL SBT SBR
Capacity (veh/h) 849 - 222 272 1209 -
HCM Lane V/C Ratio 0.026 - - 0.668 0.081 0.023 -
HCM Control Delay (s) 94 041 - 488 194 8 0
HCM Lane LOS A A - E C A A
HCM 95th %tile Q(veh) 0.1 - - 42 03 041 -

Yelm Popeyes
SCJ Alliance

Synchro 10 Report
02/08/2021



HCM 6th TWSC
3: Morris Road

Existing 2021

PM Peak Hour

Intersection

Int Delay, siveh 0.6

Movement SBL SBR NEL NET SWT SWR

Lane Configurations L 4 T

Traffic Vol, veh/h 10 5 5 125 200 15

Future Vol, veh/h 10 5 5 125 200 15

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Stop Stop Free Free Free Free

RT Channelized - None - None - Free

Storage Length 0 - - - -

Veh in Median Storage, # 0 - 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 11 5 5 136 217 16

Major/Minor Minor2 Major1 Major2

Conflicting Flow Al 363 217 217 0 - 0
Stage 1 217 - - - - -
Stage 2 146 - - - - -

Critical Hdwy 642 622 412 - - -

Critical Hdwy Stg 1 542 - - - - -

Critical Hdwy Stg 2 542 - - - - -

Follow-up Hdwy 3.518 3.318 2.218 - -

Pot Cap-1 Maneuver 636 823 1353 - 0
Stage 1 819 - - - 0
Stage 2 881 - - 0

Platoon blocked, % - -

Mov Cap-1 Maneuver 633 823 1353 - - -

Mov Cap-2 Maneuver 633 - - - - -
Stage 1 816 - - - -
Stage 2 881 - - - -

Approach SB NE SW

HCM Control Delay,s 10.4 0.3 0

HCM LOS B

Minor Lane/Major Mvmt NEL NET SBLn1 SWT

Capacity (veh/h) 1353 686

HCM Lane V/C Ratio 0.004 - 0.024

HCM Control Delay (s) 7.7 0 104

HCM Lane LOS A A B

HCM 95th %tile Q(veh) 0 0.1

Yelm Popeyes
SCJ Alliance

Synchro 10 Report
02/08/2021



Lanes, Volumes, Timings Projected 2023 without Project

1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507) PM Peak Hour
Aoy ¢ A b M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % Ts % 4 ul
Traffic Volume (vph) 45 500 370 115 625 55 280 145 135 270 75
Future Volume (vph) 45 500 370 115 625 55 280 145 135 270 75
Turn Type Prot NA pm+ov  Prot NA Perm  Split NA  Split NA  Perm
Protected Phases 1 6 4 5 2 4 4 8 8
Permitted Phases 6 2 2 8
Detector Phase 1 6 4 5 2 2 4 4 8 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 105 316 379 105 376 376 379 379 105 105 105
Total Split (s) 200 490 390 200 490 490 390 390 220 220 220
Total Split (%) 15.4% 37.7% 30.0% 15.4% 37.7% 37.7% 30.0% 30.0% 16.9% 16.9% 16.9%
Maximum Green (s) 155 444 341 155 444 444 341 341 175 175 175
Yellow Time (s) 33 3.6 39 33 3.6 3.6 39 39 33 33 33
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -0.5 -0.6 -0.6 -0.5 -0.6 -0.6 0.9 0.9 -0.5 -0.5 0.0
Total Lost Time (s) 4.0 4.0 4.3 4.0 4.0 4.0 4.0 4.0 4.0 4.0 45
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 25 25 25 25 25 25 25 25 25 25 25
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Time To Reduce (s) 200 200 200 200 200 200 200 200 200 200 200
Recall Mode None C-Min None None C-Min C-Min None None None None None
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 210 270 210 270 270 270
Pedestrian Calls (#/hr) 0 0 0 0 0 0

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green, Master Intersection
Natural Cycle: 110

Control Type: Actuated-Coordinated

Splits and Phases:  1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507)

A

@1

Yelm Popeyes Synchro 11 Report
SCJ Alliance 11/14/2022



HCM 6th Signalized Intersection Summary
1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507)

Projected 2023 without Project

PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % Ts % 4 ul
Traffic Volume (veh/h) 45 500 370 115 625 55 280 145 50 135 270 75
Future Volume (veh/h) 45 500 370 115 625 55 280 145 50 135 270 75
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1945 1945 1945 1870 1870 1870
Adj Flow Rate, veh/h 47 526 389 121 658 58 295 153 53 142 284 79
Peak Hour Factor 095 095 09 09 09 095 09 095 095 09 09 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 74 866 1030 152 948 803 352 262 91 247 259 213
Arrive On Green 004 046 046 009 051 051 019 019 018 014 014 013
Sat Flow, veh/h 1781 1870 1583 1781 1870 1583 1853 1380 478 1781 1870 1579
Grp Volume(v), veh/h 47 526 389 121 658 58 295 0 206 142 284 79
Grp Sat Flow(s),veh/h/In 1781 1870 1583 1781 1870 1583 1853 0 1858 1781 1870 1579
Q Serve(g_s), s 34 273 148 87 348 24 199 00 131 9.7 180 5.9
Cycle Q Clear(g_c), s 34 273 148 87 348 24 199 00 131 9.7 180 5.9
Prop In Lane 1.00 100 1.00 100 1.00 026  1.00 1.00
Lane Grp Cap(c), veh/h 74 866 1030 152 948 803 352 0 353 247 259 213
VIC Ratio(X) 064 061 038 079 069 007 08 000 058 058 110 0.37
Avail Cap(c_a), veh/h 219 866 1030 219 948 803 499 0 500 247 259 213
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 100 1.00 100 1.00
Uniform Delay (d), s/iveh 613 261 105 583 244 164  50.7 00 481 524 560 512
Incr Delay (d2), s/veh 6.5 3.2 11 102 4.2 0.2 7.5 0.0 11 28 842 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 17 127 8.7 43 16.0 0.9 9.8 0.0 6.1 46 146 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 679 293 116 685 286 166 582 00 492 552 1402 520
LnGrp LOS E C B E C B E A D E F D
Approach Vol, veh/h 962 837 501 505
Approach Delay, s/veh 24.0 335 54.5 102.5
Approach LOS © © D F
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 94 699 287 151 642 22.0
Change Period (Y+Rc), s 45 4.6 4.9 45 4.6 45
Max Green Setting (Gmax),s 155 444 341 155 444 17.5
Max Q Clear Time (g_c+l1),s 54  36.8 219 107 293 20.0
Green Ext Time (p_c), s 0.0 33 1.7 0.1 4.9 0.0
Intersection Summary
HCM 6th Ctrl Delay 46.4
HCM 6th LOS D
Yelm Popeyes Synchro 11 Report
SCJ Alliance 11/14/2022



HCM 6th TWSC Projected 2023 without Project

2: Bald Hill Road & Morris Road PM Peak Hour
Intersection
Int Delay, siveh 8.8
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S 1 Fi S
Traffic Vol, veh/h 125 10 10 5 5 15 20 33 10 25 540 205
Future Vol, veh/h 125 10 10 5 5 15 20 330 10 25 540 205
Conflicting Peds, #/hr 1 0 1 1 0 1 1 0 1 1 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 137 11 1 5 5 16 22 363 11 27 593 225
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 990 1180 708 1186 1287 189 819 0 0 375 0 0
Stage 1 761 761 - 414 414 - - - - - - -
Stage 2 229 419 - 772 873 - - - - -
Critical Hdwy 733 653 6.23 7.33 653 6.93 413 - - 413
Critical Hdwy Stg 1 6.13 5.53 - 6.53 553 - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 553 - - - - -
Follow-up Hdwy 3519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2219
Pot Cap-1 Maneuver 213 190 434 154 164 821 807 - - 1182
Stage 1 397 413 - 587 592 - - - - -
Stage 2 754 589 - 391 367
Platoon blocked, % - -
Mov Cap-1 Maneuver 191 175 433 134 151 819 806 - - 1181
Mov Cap-2 Maneuver 191 175 - 134 151 - - - - -
Stage 1 383 394 - 566 571
Stage 2 706 568 - 354 350
Approach EB WB NB SB
HCM Control Delay,s  72.5 19.1 0.6 0.3
HCM LOS F C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 806 - - 197 282 1181 - -
HCM Lane V/C Ratio 0.027 - - 0.809 0.097 0.023 -
HCM Control Delay (s) 96 0.1 - 725 191 81 0
HCM Lane LOS A A - F C A A
HCM 95th %tile Q(veh) 0.1 - - 57 03 01 -
Yelm Popeyes Synchro 11 Report

SCJ Alliance 11/14/2022



HCM 6th TWSC
3: Morris Road

Projected 2023 without Project

PM Peak Hour

Intersection
Int Delay, siveh 0.7
Movement SBL SBR NEL NET SWT SWR
Lane Configurations L 4 T
Traffic Vol, veh/h 15 5 5 135 215 15
Future Vol, veh/h 15 5 5 135 215 15
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None Free
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 16 5 5 147 234 16
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 391 234 234 0 - 0
Stage 1 234 - - - -
Stage 2 157 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218 -
Pot Cap-1 Maneuver 613 805 1333 0
Stage 1 805 - - 0
Stage 2 871 0
Platoon blocked, %
Mov Cap-1 Maneuver 611 805 1333
Mov Cap-2 Maneuver 611 - -
Stage 1 802
Stage 2 871
Approach SB NE SW
HCM Control Delay,s  10.7 0.3 0
HCM LOS B
Minor Lane/Major Mvmt NEL NETSBLnl SWT
Capacity (veh/h) 1333 - 650
HCM Lane V/C Ratio 0.004 - 0.033
HCM Control Delay (s) 7.7 0 10.7
HCM Lane LOS A A B
HCM 95th 9%tile Q(veh) 0 - 01

Yelm Popeyes
SCJ Alliance

Synchro 11 Report

11/14/2022



Lanes, Volumes, Timings Projected 2023 with Project

1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507) PM Peak Hour
Aoy ¢ A b M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % Ts % 4 ul
Traffic Volume (vph) 45 505 370 125 625 55 290 145 135 270 75
Future Volume (vph) 45 505 370 125 625 55 290 145 135 270 75
Turn Type Prot NA pm+ov  Prot NA Perm  Split NA  Split NA  Perm
Protected Phases 1 6 4 5 2 4 4 8 8
Permitted Phases 6 2 2 8
Detector Phase 1 6 4 5 2 2 4 4 8 8 8
Switch Phase
Minimum Initial (s) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Minimum Split (s) 105 316 379 105 376 376 379 379 105 105 105
Total Split (s) 200 490 390 200 490 490 390 390 220 220 220
Total Split (%) 15.4% 37.7% 30.0% 15.4% 37.7% 37.7% 30.0% 30.0% 16.9% 16.9% 16.9%
Maximum Green (s) 155 444 341 155 444 444 341 341 175 175 175
Yellow Time (s) 33 3.6 39 33 3.6 3.6 39 39 33 33 33
All-Red Time (s) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Lost Time Adjust (s) -0.5 -0.6 -0.6 -0.5 -0.6 -0.6 0.9 0.9 -0.5 -0.5 0.0
Total Lost Time (s) 4.0 4.0 4.3 4.0 4.0 4.0 4.0 4.0 4.0 4.0 45
Lead/Lag Lead Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes
Vehicle Extension (s) 25 25 25 25 25 25 25 25 25 25 25
Minimum Gap (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Time Before Reduce (S) 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0 6.0
Time To Reduce (s) 200 200 200 200 200 200 200 200 200 200 200
Recall Mode None C-Min None None C-Min C-Min None None None None None
Walk Time (s) 6.0 6.0 6.0 6.0 6.0 6.0
Flash Dont Walk (s) 210 270 210 270 270 270
Pedestrian Calls (#/hr) 0 0 0 0 0 0

Intersection Summary

Cycle Length: 130

Actuated Cycle Length: 130

Offset: 0 (0%), Referenced to phase 2:WBT and 6:EBT, Start of Green, Master Intersection
Natural Cycle: 110

Control Type: Actuated-Coordinated

Splits and Phases:  1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507)

A

@1

Yelm Popeyes Synchro 11 Report
SCJ Alliance 11/14/2022



HCM 6th Signalized Intersection Summary
1: Bald Hill Road/Creek Street & Yelm Avenue (SR 507)

Projected 2023 with Project
PM Peak Hour

A ey v ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations % 4 ul b 4 ul % Ts % 4 ul
Traffic Volume (veh/h) 45 505 370 125 625 55 290 145 50 135 270 75
Future Volume (veh/h) 45 505 370 125 625 55 290 145 50 135 270 75
Initial Q (Qb), veh 0 0 0 0 0 0 0 0 0 0 0 0
Ped-Bike Adj(A_pbT) 1.00 100 1.00 100 1.00 100 1.00 1.00
Parking Bus, Adj 100 100 1.00 100 100 1.00 1.00 100 100 1.00 100 1.00
Work Zone On Approach No No No No
Adj Sat Flow, veh/h/In 1870 1870 1870 1870 1870 1870 1945 1945 1945 1870 1870 1870
Adj Flow Rate, veh/h 47 532 389 132 658 58 305 153 53 142 284 79
Peak Hour Factor 095 095 09 09 09 095 09 095 095 09 09 095
Percent Heavy Veh, % 2 2 2 2 2 2 2 2 2 2 2 2
Cap, veh/h 74 844 1020 164 938 794 362 269 93 247 259 213
Arrive On Green 004 045 045 009 050 050 020 020 019 014 014 013
Sat Flow, veh/h 1781 1870 1583 1781 1870 1583 1853 1380 478 1781 1870 1579
Grp Volume(v), veh/h 47 532 389 132 658 58 305 0 206 142 284 79
Grp Sat Flow(s),veh/h/In 1781 1870 1583 1781 1870 1583 1853 0 1858 1781 1870 1579
Q Serve(g_s), s 34 283 151 94 352 25 206 00 131 9.7 180 5.9
Cycle Q Clear(g_c), s 34 283 151 94 352 25 20.6 00 131 9.7 180 5.9
Prop In Lane 1.00 100 1.00 100 1.00 026  1.00 1.00
Lane Grp Cap(c), veh/h 74 844 1020 164 938 794 362 0 363 247 259 213
VIC Ratio(X) 064 063 038 08L 070 007 08 000 057 058 110 0.37
Avail Cap(c_a), veh/h 219 844 1020 219 938 794 499 0 500 247 259 213
HCM Platoon Ratio 100 100 100 100 100 100 1.00 100 100 1.00 100 1.00
Upstream Filter(l) 100 100 1.00 100 100 100 1.00 000 100 1.00 100 1.00
Uniform Delay (d), s/iveh 613 273 109 579 249 168 504 00 475 524 560 512
Incr Delay (d2), siveh 6.5 3.6 11 132 4.4 0.2 8.3 0.0 1.0 28 842 0.8
Initial Q Delay(d3),s/veh 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
%ile BackOfQ(50%),veh/In 17 133 8.9 48 16.2 09 102 0.0 6.1 46 146 2.4
Unsig. Movement Delay, s/veh
LnGrp Delay(d),s/veh 679 309 120 711 293 169 587 00 485 552 1402 520
LnGrp LOS E C B E C B E A D E F D
Approach Vol, veh/h 968 848 511 505
Approach Delay, s/veh 25.1 34.9 54.6 102.5
Approach LOS © © D F
Timer - Assigned Phs 1 2 4 5 6 8
Phs Duration (G+Y+Rc), s 94  69.2 294 159 627 22.0
Change Period (Y+Rc), s 45 4.6 4.9 45 4.6 45
Max Green Setting (Gmax),s 155 444 341 155 444 17.5
Max Q Clear Time (g_c+l1),s 54  37.2 226 114 303 20.0
Green Ext Time (p_c), s 0.0 3.2 1.7 0.1 4.8 0.0
Intersection Summary
HCM 6th Ctrl Delay 47.2
HCM 6th LOS D
Yelm Popeyes Synchro 11 Report
SCJ Alliance 11/14/2022



HCM 6th TWSC Projected 2023 with Project

2: Bald Hill Road & Morris Road PM Peak Hour
Intersection
Int Delay, siveh 11.1
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations > Fi S 1 Fi S
Traffic Vol, veh/h 135 10 15 5 5 15 20 33 10 25 540 210
Future Vol, veh/h 135 10 15 5 5 15 20 330 10 25 540 210
Conflicting Peds, #/hr 1 0 1 1 0 1 1 0 1 1 0 1
Sign Control Stop Stop Stop Stop Stop Stop Free Free Free Free Free Free
RT Channelized - - None - - None - - None - - None
Storage Length - - - - - - - - - - -
Veh in Median Storage, # - 0 - - 0 - - 0 - - 0
Grade, % - 0 - - 0 - - 0 - - 0 -
Peak Hour Factor 99 91 91 91 91 91 91 91 91 91 91 91
Heavy Vehicles, % 2 2 2 2 2 2 2 2 2 2 2 2
Mvmt Flow 148 11 16 5 5 16 22 363 11 27 593 231
Major/Minor Minor2 Minorl Majorl Major2
Conflicting Flow All 993 1183 711 1191 1293 189 825 0 0 375 0 0
Stage 1 764 764 - 414 414 - - - - - - -
Stage 2 229 419 - 777879 - - - - -
Critical Hdwy 733 653 6.23 7.33 653 6.93 413 - - 413
Critical Hdwy Stg 1 6.13 5.53 - 6.53 553 - - - - -
Critical Hdwy Stg 2 6.53 5.53 - 6.13 553 - - - - -
Follow-up Hdwy 3519 4.019 3.319 3.519 4.019 3.319 2.219 - - 2219
Pot Cap-1 Maneuver 212 189 432 153 162 821 803 - - 1182
Stage 1 395 412 - 587 592 - - - - -
Stage 2 754 589 - 389 364
Platoon blocked, % - -
Mov Cap-1 Maneuver 190 174 431 132 149 819 802 - - 1181
Mov Cap-2 Maneuver 190 174 - 132 149 - - - - -
Stage 1 381 393 - 566 571
Stage 2 705 568 - 347 348
Approach EB WB NB SB
HCM Control Delay,s  85.7 19.3 0.7 0.3
HCM LOS F C
Minor Lane/Major Mvmt NBL NBT NBREBLnIWBLnl SBL SBT SBR
Capacity (veh/h) 802 - - 199 279 1181 - -
HCM Lane V/C Ratio 0.027 - - 0.884 0.098 0.023 -
HCM Control Delay (s) 96 0.2 - 87 193 81 0
HCM Lane LOS A A - F C A A
HCM 95th %tile Q(veh) 0.1 - - 68 03 01 -
Yelm Popeyes Synchro 11 Report
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HCM 6th TWSC
3: Morris Road

Projected 2023 with Project

PM Peak Hour

Intersection
Int Delay, siveh 1
Movement SBL SBR NEL NET SWT SWR
Lane Configurations L 4 T
Traffic Vol, veh/h 25 5 5 135 215 25
Future Vol, veh/h 25 5 5 135 215 25
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Stop Stop Free Free Free Free
RT Channelized - None - None Free
Storage Length 0 - - - - -
Veh in Median Storage, # 0 0 0
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 2 2 2 2 2 2
Mvmt Flow 27 5 5 147 234 27
Major/Minor Minor2 Majorl Major2
Conflicting Flow Al 391 234 234 0 - 0
Stage 1 234 - - - -
Stage 2 157 - -
Critical Hdwy 6.42 6.22 4.12
Critical Hdwy Stg 1 5.42 - -
Critical Hdwy Stg 2 5.42 - -
Follow-up Hdwy 3.518 3.318 2.218 -
Pot Cap-1 Maneuver 613 805 1333 0
Stage 1 805 - - 0
Stage 2 871 0
Platoon blocked, %
Mov Cap-1 Maneuver 611 805 1333
Mov Cap-2 Maneuver 611 - -
Stage 1 802
Stage 2 871
Approach SB NE SW
HCM Control Delay,s 11 0.3 0
HCM LOS B
Minor Lane/Major Mvmt NEL NETSBLnl SWT
Capacity (veh/h) 1333 - 637
HCM Lane V/C Ratio 0.004 - 0.051
HCM Control Delay (s) 7.7 0 1
HCM Lane LOS A A B
HCM 95th 9%tile Q(veh) 0 - 02

Yelm Popeyes
SCJ Alliance

Synchro 11 Report

11/14/2022



HCM 6th TWSC

5: Site Driveway & Yelm Avenue (SR 507)

Projected 2023 with Project

PM Peak Hour

Intersection

Int Delay, siveh 0.2

Movement SET SER NWL NWT NEL NER

Lane Configurations Ts 4 if

Traffic Vol, veh/h 895 30 0 990 0 25

Future Vol, veh/h 895 30 0 990 0 25

Conflicting Peds, #/hr 0 0 0 0 0 0

Sign Control Free Free Free Free Stop Stop

RT Channelized - None - None - None

Storage Length - 0

Veh in Median Storage, # 0 0 0 -

Grade, % 0 - - 0 0 -

Peak Hour Factor 92 92 92 92 92 92

Heavy Vehicles, % 2 2 2 2 2 2

Mvmt Flow 973 33 0 1076 0 27

Major/Minor Majorl Major2 Minorl

Conflicting Flow Al 0 0 - 990
Stage 1 - - -
Stage 2 -

Critical Hdwy 6.22

Critical Hdwy Stg 1 -

Critical Hdwy Stg 2 - -

Follow-up Hdwy - - 3.318

Pot Cap-1 Maneuver 0 0 299
Stage 1 0 0 -
Stage 2 0 0

Platoon blocked, %

Mov Cap-1 Maneuver 299

Mov Cap-2 Maneuver -
Stage 1
Stage 2

Approach SE NW NE

HCM Control Delay, s 0 0 18.2

HCM LOS C

Minor Lane/Major Mvmt NELn1 NWT SET SER

Capacity (veh/h) 299 - -

HCM Lane V/C Ratio 0.091

HCM Control Delay (s) 18.2

HCM Lane LOS C

HCM 95th 9%tile Q(veh) 0.3

Yelm Popeyes
SCJ Alliance

Synchro 11 Report
11/14/2022
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SITE LAYOUT

¥ site: 1 [SR 507-Bald Hill - 2 WB thru (Site Folder: General)]

Projected 2023 with Project
PM Peak Hour

Site Category: (None)
Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.

1N
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MOVEMENT SUMMARY
¥ Site: 1 [SR 507-Bald Hill - 2 WB thru (Site Folder: General)]

Projected 2023 with Project
PM Peak Hour

Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov Turn INPUT DEMAND . Level of 95% BACK OF Prop. Effective

ID VOLUMES FLOWS Service QUEUE Que Stop
[ Total HV] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % veh ft

South: NB Bald Hill Rd

3 L2 290 2.0 305 2.0 0.704 20.2 LOSC 8.1 207.0 0.98 1.14 138 312
8 T1 145 2.0 153 2.0 0.704 141 LOSB 8.1 207.0 0.98 1.14 1.38 311
18 R2 50 2.0 53 2.0 0.704 142 LOSB 8.1 207.0 0.98 1.14 1.38 304
Approach 485 2.0 511 2.0 0.704 17.8 LOSB 8.1 207.0 0.98 1.14 1.38 3141
East: WB Yelm Avenue (SR 507)

1 L2 125 2.0 132 2.0 0.584 13.3 LOSB 5.7 145.1 0.84 0.79 092 346
6 T1 625 2.0 658 2.0 0.584 8.1 LOSA 5.7 145.1 0.80 0.76 0.87 348
16 R2 55 2.0 58 2.0 0.284 71 LOSA 1.8 45.0 0.70 0.69 0.70 344
Approach 805 2.0 847 2.0 0.584 8.8 LOSA 5.7 145.1 0.80 0.76 0.86 34.7
North: SB Creek St

7 L2 135 2.0 142 2.0 0.882 29.0 LOSC 10.6  269.0 0.98 1.33 199 284
4 T1 270 2.0 284 2.0 0.882 232 LOSC 10.6  269.0 0.98 1.33 199 283
14 R2 75 2.0 79 2.0 0.882 258 LOSC 106  269.0 0.98 1.33 1.99 276
Approach 480 2.0 505 2.0 0.882 252 LOSC 10.6  269.0 0.98 1.33 199 282
West: EB Yelm Avenue (SR 507)

5 L2 45 2.0 47 2.0 0.565 140 LOSB 55 139.8 0.86 0.83 0.96 35.0
2 T1 505 2.0 532 2.0 0.565 7.9 LOSA 55 139.8 0.86 0.83 0.96 35.0
12 R2 370 2.0 389 2.0 0.480 84 LOSA 3.8 96.3 0.82 0.85 0.87 34.2
Approach 920 2.0 968 2.0 0.565 84 LOSA 55 139.8 0.84 0.84 0.92 347
All Vehicles 2690 2.0 2832 2.0 0.882 13.2 LOSB 10.6  269.0 0.88 0.96 1.18 327

Site Level of Service (LOS) Method: Delay & v/c (HCM 6). Site LOS Method is specified in the Parameter Settings dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

LOS F will result if v/ic > 1 irrespective of movement delay value (does not apply for approaches and intersection).
Intersection and Approach LOS values are based on average delay for all movements (v/c not used as specified in HCM 6).
Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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SITE LAYOUT

¥ site: 2 [Morris Rd-Bald Hill (Site Folder: General)]

Projected 2023 with Project
PM Peak Hour

Site Category: (None)
Roundabout

Layout pictures are schematic functional drawings reflecting input data. They are not design drawings.
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MOVEMENT SUMMARY

¥ Site: 2 [Morris Rd-Bald Hill (Site Folder: General)]

Projected 2023 with Project
PM Peak Hour

Site Category: (None)
Roundabout

Vehicle Movement Performance
Mov Turn INPUT DEMAND . Aver. Level of 95% BACK OF Prop. Effective

ID VOLUMES FLOWS Delay Service QUEUE Que Stop
[ Total HV] [ Total HV ] [Veh. Dist] Rate
veh/h % veh/h % sec veh ft

SouthEast: NB Bald Hills Rd
3x L2 20 2.0 22 2.0 0.351 10.5 LOSB 2.2 55.2 0.44 0.53 0.44 358

8x T1 330 2.0 363 2.0 0.351 53 LOSA 2.2 55.2 0.44 0.53 0.44 359
18x R2 10 2.0 1 2.0 0.351 52 LOSA 2.2 55.2 0.44 0.53 044 349
Approach 360 2.0 396 2.0 0.351 56 LOSA 2.2 55.2 0.44 0.53 0.44 359

NorthEast: WB Morris Rd

1x L2 5 2.0 5 2.0 0.031 1.8 LOSB 0.2 3.9 0.55 0.62 055 354
6x ™ 5 2.0 5 2.0 0.031 6.6 LOSA 0.2 3.9 0.55 0.62 055 354
16x  R2 15 2.0 16 2.0 0.031 6.5 LOSA 0.2 3.9 0.55 0.62 055 34.5
Approach 25 2.0 27 2.0 0.031 7.6 LOSA 0.2 3.9 0.55 0.62 055 349

NorthWest: SB Bald Hills Rd

7x L2 25 2.0 27 2.0 0.659 9.8 LOSA 6.9 174.0 0.28 0.43 0.28 36.5
4x ™ 540 2.0 593 2.0 0.659 46 LOSA 6.9 174.0 0.28 0.43 0.28 36.5
14x  R2 210 2.0 231 2.0 0.659 45 LOSA 6.9 174.0 0.28 0.43 0.28 355
Approach 775 2.0 852 2.0 0.659 47 LOSA 6.9 174.0 0.28 0.43 0.28 36.3

SouthWest: EB Morris Rd

5x L2 135 2.0 148 2.0 0.214 13.0 LOSB 1.2 30.3 0.65 0.79 0.65 332
2x T 10 2.0 11 2.0 0.214 7.7 LOSA 1.2 30.3 0.65 0.79 0.65 333
12x  R2 15 2.0 16 2.0 0.214 7.6 LOSA 1.2 30.3 0.65 0.79 0.65 325
Approach 160 2.0 176 2.0 0.214 121 LOSB 1.2 30.3 0.65 0.79 0.65 332

All Vehicles 1320 2.0 1451 2.0 0.659 59 LOSA 6.9 174.0 0.38 0.50 0.38 357

Site Level of Service (LOS) Method: Delay & Degree of Saturation (SIDRA). Site LOS Method is specified in the Parameter Settings
dialog (Site tab).

Roundabout LOS Method: Same as Signalised Intersections.

Vehicle movement LOS values are based on average delay and v/c ratio (degree of saturation) per movement.

Intersection and Approach LOS values are based on average delay for all movements (v/c not used).

Roundabout Capacity Model: SIDRA Standard.

Delay Model: SIDRA Standard (Geometric Delay is included).

Queue Model: HCM Queue Formula.

Gap-Acceptance Capacity: SIDRA Standard (Akgelik M3D).

HV (%) values are calculated for All Movement Classes of All Heavy Vehicle Model Designation.
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Yelm Popeyes Stormwater Site Plan

PROJECT ENGINEER’S CERTIFICATION

| hereby certify that this Stormwater Site Plan for the Yelm Popeyes project has been prepared by me or under my
supervision and meets the minimum standards of the City of Yelm and normal standards of engineering practice. |
hereby acknowledge and agree that the jurisdiction does not and will not assume liability for the sufficiency,
suitability, or performance of drainage facilities designed by me.

%L Bwoar T 6-6-2022

Prepared by: Ronald Boursaw, PE Date
Ronald.Boursaw@scjalliance.com
(360) 352-1465

T agsll Lo
forsterd
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Approved by: Whitney Holm, PE Date
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Yelm Popeyes Stormwater Site Plan
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1.  PROJECT OVERVIEW

The following report was prepared for the Popeyes project in Yelm, WA. This report was prepared to comply with
the minimum technical standards and requirements that are set forth in the 2014 Department of Ecology
Stormwater Management Manual for Western Washington (SWMMWW).

Project Proponent: Popeyes

Parcel Numbers: 22730140400

Total Parcel Area: 0.97 Acres

Current Zoning: C-1: Commercial

Required Permits: Grading, Utility, Paving, Building, etc.
Site Address: 1405 Yelm Ave E

Section, Township, Range: Section 30, Township 17 N, Range 2 E

The proposed Popeyes site is located on one parcel that contains a total of 0.97 acres. The project is located on the
south west corner of Yelm Ave. E and Bald Hills Road SE in Yelm, WA. The proposed construction includes a
Popeyes drive-thru fast-food restaurant as well as associated parking lot, utilities, and stormwater improvements
disturbing approximately 0.97 acres. As well as an offsite access road to provide access to the site off of Yelm Ave
E. Specifically, the proposed site improvements/construction activities for this project include the following:

e  Site preparation, grading, and erosion control activities

e Construction of Popeyes restaurant and drive-thru

e Construction of parking lot

e Construction/installation of on-site water quality and flow control facilities

e Extension of available utilities (i.e., water, sewer, etc.)

e Offsite access road through neighboring parcel to the west

A site vicinity map of the proposed project location is enclosed herein as Appendix 1. A worksheet for determining
the number of Minimum Requirements for this project per the SWMMWW has been prepared and enclosed herein
as Appendix 2. The proposed project is substantially developed and will be considered a redevelopment project
that triggers all of the minimum requirements.

1.1  SUMMARY OF COMPLIANCE ON-SITE

The stormwater design complies with the 9 minimum requirements as follows:

Minimum Requirement #1 — Preparation of Stormwater Site Plans — The Stormwater Site Plan is prepared per the
2014 SWMMWW.
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Minimum Requirement #2 — Construction Stormwater Pollution Prevention — A pollution prevention is included
herein as Appendix 7. Further, an erosion control plan is included as part of the engineering construction plan set
in Appendix 4.

Minimum Requirement #3 — Source Control of Pollution — BMPs listed below are the minimum required for the
site, additional BMPs not listed here may need to be implemented the meet the minimum requirements discussed
in the 2014 SWMMWW.

e S411 BMPs for Landscaping and Lawn/Vegetation Management

e S417 BMPs for Maintenance of Stormwater Drainage and Treatment Systems
e S421 BMPs for Parking and Storage of Vehicles and Equipment

e S426 BMPs for Spills of Oil and Hazardous Substances

Minimum Requirement #4 — Preservation of Natural Drainage Systems and Outfalls — Currently, stormwater runoff
within the parcel sheet flows to the west into a biofiltration system that appears to provide treatment and flow
control for the on-site improvements. After construction, this system will be removed and replaced with a
mechanical basic treatment system and an underground infiltration gallery.

Minimum Requirement #5 — On-site Stormwater Management — In accordance with Minimum Requirement #7,
this project is not flow control exempt. Using Table 1-2.5.1: On-Site Stormwater Management Requirements for
Project Triggering Minimum Requirements #1-9, the proposed project is a redevelopment located in the UGA on a
parcel smaller than 5 acres, therefore the project shall employ the On-Site Stormwater Management BMPs in
accordance with the Low Impact Performance Standard or List #2. The project will demonstrate compliance with
List #2, see below.

Lawn and Landscaped Areas:
e Perthe 2014 SWMMWW manual, BMP T5.13: Post Construction Soil Quality and Depth will be utilized to
the maximum extent practicable. See landscape plans for details.

Roofs:

e Full Dispersion (BMP T5.30) or Downspout Full Infiltration Systems (BMP T5.10A): Full dispersion is not
feasible for this project site. Full dispersion requires that the site protects at least 65% of the site in a
forest or native condition. For this reason alone this BMP is not feasible. In addition, the existing
topography and adjacent existing development areas combined with the site plan does not allow for the
required native flow paths at the appropriate slopes (less than 15% away from the target surfaces). Full
Infiltration Systems are feasible for the project site and will be used for the proposed roof areas.
Stormwater runoff from the proposed roof will be collected and tightlined directly to the underground
rock gallery.

Other Hard Surfaces:

e Full Dispersion (BMP T5.30): Full dispersion is not feasible for this project site for the reasons mentioned
above.

e Permeable Pavement (BMP T5.15): Based on the use of the site and the location of the parcel, basic
treatment is required for the stormwater runoff prior to infiltration. A permeable pavement system would
not allow for the stormwater runoff to be treated prior to infiltration into the soils.

e Bioretention (BMP T7.30): Bioretention is also is not feasible for this project. Due to the proposed site
plan and the adjacent development areas, there is not space for an above ground stormwater facility.

e Sheet Flow Dispersion (BMP T5.12) or Concentrated Flow Dispersion (BMP T5.11): Sheet flow dispersion
and concentrated flow dispersion are both not feasible for this project. The locations of the existing
roadways and developments do not allow for the required native flow paths for the stormwater runoff
coming off of the target surfaces. Additionally, the requirements that need to be met for Minimum

Yelm Popeyes 4of 8 Stormwater Site Plan



W

Requirement #6 require that the stormwater runoff be collected and treated prior to infiltration into the
soils, this would not be possible prior to dispersion.

e Stormwater runoff from the proposed improvements will be collected, treated and infiltrated on-site in
an underground rock gallery.

Minimum Requirement #6 — Runoff Treatment — The proposed project will construct over 5,000 S.F. of pollution-
generating impervious surface, therefore a stormwater treatment facility is required. The project is not considered
a high use site or a commercial/industrial project, therefore only basic treatment is required.

Minimum Requirement #7 — Flow Control — The proposed project will construct over 10,000 S.F. of effective
impervious surfaces and will not be discharging into flow control exempt waters per Appendix I-E of the
SWMMWW, Flow Control-Exempt Surface Waters. Therefore, flow control is required for this project. The
proposed project is considered one drainage basin. Stormwater runoff from the proposed improvements will be
collected, treated, and infiltrated in an underground rock gallery located on-site.

Minimum Requirement #8 — Wetlands Protection — There are no wetlands on the project site nor does the project
site does currently discharge into a wetland.

Minimum Requirement #9 — Operation and Maintenance — An operations and maintenance manual is included and
attached herein as Appendix 6.

2. EXISTING CONDITIONS SUMMARY

2.1 EXISTING ON-SITE CONDITIONS

The subject site is +/- 0.97 acres in size. Topography within the property generally flat throughout the site and
slopes from east to west at slopes between 0-4%. The site appears to have been cleared and developed with a
parking lot sometime between 1990 and 2019

See the figures below.

- e
— ) . |

Figure 1: Existing Conditions (1990)

Figure 2: Existing Conditions (2019)
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2.1.1 Flood Hazard Zone

Flood Zones: The project parcel is located with Federal Emergency Management Agency (FEMA) Flood Insurance
Rate Map (FIRM) Panel No. 53067C0362E. According to the map, the project site is located within Zone X which is
determined to be an area of minimal flood hazard. See Appendix 8 for the FIRM Map that reflects the previous
conditions.

2.1.2 On-Site Soils Information

A geotechnical investigation was conducted by GeoEngineers in September, 2015 for the Yelm Development
adjacent to the proposed project. Ten test pits were conducted to depths of approximately 10 to 16 feet bgs. The
soils generally encountered were a weathered outwash, an upper outwash, and a lower outwash. The upper
outwash was present within all test pit locations except in TP-7 where the lower outwash was overlain by the
weathered outwash. Grass or sod and significant organics were typically present within the top 3 to 6 inches of the
explorations. The weathered outwash generally was in a loose to medium dense condition and consists of silty
sand with gravel, gravel with silt and sand and occasional organic material. The upper outwash generally was in a
medium dense condition and consists of one or more layers of gravel with sand and occasional cobbles, (up to 1
foot in diameter), silty sand, and sand with silt. The lower outwash generally is in a medium dense to dense
condition and consists of gravel with sand and occasional cobbles up to and potentially greater than 1 foot in
diameter. All the explorations terminated in the lower outwash. The majority of the site was determined to have
an infiltration rate of 20 inches per hour. No groundwater was encountered in the test pits and a review of the
monitoring wells in the area indicated that the static groundwater is encountered at depths between 26 feet and
59 feet. See Appendix 5 for the geotechnical report.

3.  OFFSITE ANALYSIS REPORT

3.1 QUALITATIVE UPSTREAM ANALYSIS

Due to the adjacent roadways and existing development, there are no upstream areas with stormwater run-on
onto the parcel.

3.2 QUALITATIVE DOWNSTREAM ANALYSIS

All of the stormwater runoff generated by the disturbed developed area of the parcel will be collected, treated,
and infiltrated on-site. The site currently infiltrates the stormwater runoff on-site and will not change the
downstream runoff flows. Therefore, there are no anticipated adverse affects to the downstream systems.

4.  PERMANENT STORMWATER CONTROL PLAN

4.1 SUMMARY SECTION

The proposed project follows the development requirements stated in the 2014 SWMMWW. Following Figure
2.4.1 (See Appendix 2), this project classifies as a new development that triggers all of the minimum requirements.
The site does not have 35% or more of existing impervious coverage, and the project will add more than 5,000 S.F.
of new impervious surfaces. See Appendix 4 for the proposed stormwater facility locations and details. Table 1:
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Land Type Designations Existing vs. Proposed below illustrates the existing and proposed impervious and pervious
areas of the disturbed areas (See Appendix 3 for the basin map).

LAND TYPE DESIGNATIONS AREA (ACRES) % OF TOTAL AREA
Existing Areas 0.97 100
Impervious 0.50 51.55
Pervious 0.47 48.45
Proposed Areas 0.97 100
Roof 0.05 5.15
Asphalt 0.36 37.11
Sidewalk 0.08 8.25
Landscape 0.48 49.49
Offsite Area 0.14 100
Asphalt 0.14 100

Table 1: Land Type Designations Existing vs. Proposed

4.1.1 Performance Standards and Goals

Following Figure 2.4.1 — Flow Chart for Determining Requirements for New Development, the project site is
considered a redevelopment. Following Figure 2.4.2 — Flow Chart for Determining Requirements for
Redevelopment, the project triggers the use of Minimum Requirements #1-9. All of the stormwater runoff from
the disturbed area of the project parcel will be collected, treated, and infiltrated on-site. Basic treatment will be
provided for all of the pollution-generating impervious surfaces through the use of Contech Stormfilters.

Off-site runoff from the access road will sheetflow off the roadway surface and infiltrate. A future development is
planned for that parcel and will address the stormwater during that design process.

4.1.2 Flow Control System

Flow control is required for the proposed development and will be provided through an underground rock gallery.
The 2012 Western Washington Hydrology Model (WWHM) was used to size the flow control facility so that it
meets Minimum Requirement #7. All of the stormwater runoff on-site will be collected, treated, and infiltrated on-
site. According to WWHM, the 0.97-acre site requires a rock gallery with 660 s.f. and 4 feet of total depth storage
depth and 1 foot of freeboard. The facility was design with 20 inches per hour and is lined with filter fabric. The
drainage plan with the detention and conveyance layouts has been included as Appendix 4. See Appendix 9 for the
WWHM report.

4.1.3 Water Quality System

Basic treatment will be provided for the proposed development through the use of Contech Stormfilters. The
Stormfilters will precede the detention system and therefore are required to treat the flow rate at or below which
91% of the runoff volume, as estimated by WWHM. At this stage in design, it is assumed that the stormwater
runoff from the sidewalk areas will flow across the asphalt parking areas, and therefore were included in the
treatment facility sizing. The Contech system is equipped with an internal bypass and therefore can be sized using
the off-line water quality flow rates. Each 18" Tall Phosphosorb cartridge can treat up to 12.53 gpm per cartridge
and the required treatment flow rate is 0.0431 cfs (16.11 gpm). Therefore, 2 cartridges are required to provide the

Yelm Popeyes 70of 8 Stormwater Site Plan



-
-

appropriate treatment. The drainage plan with the locations of the treatment facilities has been included as
Appendix 4. See Appendix 9 for the WWHM report.

4.1.4 Conveyance System Analysis and Design

All stormwater conveyance systems has been sized to convey the 24-hour 25-year storm within the pipe. All
proposed stormwater pipes are a minimum of 12” at a minimum slope of 0.50%.

CONSTRUCTION STORMWATER POLLUTION PREVENTION PLAN (C-

SWPPP)

A SWPPP will be prepared and attached herein as Appendix 7 at the time of the civil permit submittal.

6. SPECIAL REPORTS AND STUDIES

See Appendix 5 for the geotechnical report. No other special reports or studies were required for this project.

7. OTHER PERMITS

Utility, paving, building, and grading permits may need to be secured prior to beginning construction activities.

8. OPERATION AND MAINTENANCE MANUAL

The owner of the Popeyes will be responsible in maintaining all stormwater facilities on-site. An operation and
maintenance manual will be completed and included herein as Appendix 6 at the time of the civil permit
submittal.

END OF STORMWATER SITE PLAN
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APPENDIX 1
SITE VICINITY MAP
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APPENDIX 2
DETERMINATION OF MINIMUM REQUIREMENTS WORKSHEET
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INTRODUCTION AND PROJECT UNDERSTANDING

GeoEngineers is pleased to present this geotechnical report to support development and construction of
the proposed Yelm Development project located at 1301 Yelm Avenue East in Yelm, Washington as shown
in Figure 1. Our understanding of this project is based on our discussions with you and/or members of your
design team, including Larson and Associates (project civil engineers), and review of conceptual plans
provided.

Based on review of aerial photographs and on-site observations, the parcel is generally flat, removed of
trees and is surfaced with grass vegetation. Abandoned single family homes surround the property in the
south, east and west. The property is irregular in shape; the overall size is on the order of 3.7 acres. The
property is divided into three lots as shown on our Site Plan, Figure 2.

We understand that three retail buildings and a surrounding parking lot area are proposed for and will cover
the majority of the site. The proposed structures will consist of single-story retail shopping and restaurant
type buildings. The exterior walls and interior columns will be supported by conventional spread footings.

Stormwater for each retail building and the parking lot area will be handled by underground infiltration
trenches that will generally be located in the southwest portion of the parcel behind the proposed
developments. We understand that the stormwater infiltration trenches within Lots 1 and 3 will be located
at depths of approximately 5 to 7 feet below ground surface (bgs) and at a depths of approximately 9 to
10 feet bgs within Lot 2. The Washington State Department of Ecology (Ecology) 2012 Stormwater
Management Manual for Western Washington (SWMMWW) Volume Il will be used as a guideline for
stormwater design, including stormwater infiltration. Additional improvements include asphalt concrete
parking and installation of underground utilities.

SCOPE OF SERVICES

The purpose of our services was to evaluate soil and groundwater conditions as a basis for developing
recommendations to support the proposed site improvements and to determine infiltration characteristics
of the underlying soil. Our specific scope of services for this study includes:

1. Reviewing existing in-house information on subsurface conditions.

2. Visiting the site, marking out, identifying potential test pit locations and coordinating clearance of
existing utilities.

3. Exploring subsurface conditions at the site by conducting 10 test pit explorations. The test pits were
located around the proposed structures and within proposed infiltration areas (note that the SWMMWW
requires a minimum of two test pits per infiltration facility or trench). Eight test pits were excavated to
depths of approximately 10 to 12-feet and two test pits were excavated to depths of approximately 15
to 16 feet.

4. Performing laboratory tests consisting of eight grain-size analyses on selected soil samples obtained
from the test pits.

5. Providing a discussion of the surface and subsurface conditions encountered.
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6. Providing an estimate of infiltration rate(s) of soil collected in the explorations. Our estimate(s) are
based on the laboratory grain-size analysis and requirements presented in the 2012 SWMMWW.

7. Providing geotechnical seismic design information in accordance with International Building Code (IBC)
criteria and discussing our opinion on the potential for liquefaction.

8. Providing recommendations for design of shallow foundations including recommendations for
foundation design, including bearing surface preparation, removal of uncontrolled fill, soft, organic or
otherwise unsuitable material, backfill compaction and drainage recommendations. We include
recommendations for allowable bearing capacity, estimates of settlement, and lateral resistance.

9. Providing recommendations for conventional below-grade building walls and retaining wall structures,
including allowable soil bearing pressures, settlement (total and differential) estimates, lateral earth
pressures (seismic, active and passive) and coefficient of friction for evaluating sliding resistance. We
also discuss backfill material and compaction requirements and drainage recommendations.

10. Providing recommendations for support of on-grade floor slabs, including modulus of subgrade
reaction, capillary break, vapor retarder and underslab drainage, as appropriate.

11. Providing a recommended asphalt concrete pavement (ACP) section based on our experience and
typical practice in this area.

12. Providing recommendations for site preparation and earthwork. We discuss clearing and stripping,
temporary and permanent cut slopes, suitability of on-site soils for use as structural fill, specifications
for imported soil for use as structural fill, wet weather considerations for earthwork and fill placement
and compaction requirements.

13. Providing recommendations for site drainage and control of groundwater that may be encountered.

14. Preparing a geotechnical report commensurate with the scope described above. Our report presents
our findings and recommendations and including summary logs of the explorations and a plan view
showing the exploration locations.

SITE CONDITIONS

Published Literature

Based on review of geologic maps in our files, Vashon recessional outwash sand and gravel is the dominant,
near-surface, geologic material mapped in the immediate project area. This material is commonly known
as Steilacoom gravel. Vashon recessional outwash was deposited by melt water streams in front of the
most recent glacier during its retreat from the Puget Sound region approximately 10,000 to 15,000 years
ago. These deposits generally consist of permeable sand, or sand and gravel. Cobbles and boulders can
also be encountered in this deposit, depending on the depositional history. Glacial till and/or advance
outwash is commonly encountered at depth below the recessional outwash.

The United States Department of Agriculture (USDA) Soil Conservation Service (SCS) Soil Survey of Pierce
County Area, Washington, maps the project area as Spanaway gravelly sandy loam, O to 3 percent slopes
(110). This soil unit is described as being formed in glacial outwash. It is further described as generally
having positive soil characteristics for small commercial buildings. These characteristics include but are
not limited to being somewhat excessively drained, little erosion hazard, and low resistance to compaction.
However, this soil unit is described as being “very limited” in regards to shallow excavations (i.e., trenches
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or holes excavated to a maximum depth of 5 to 6 feet below ground surface) and will potentially require
“major soil reclamation, special design, or expensive installation procedures”. We interpret part of this
statement to refer to the potential for excessive caving of sidewalls that may occur during excavation below
grade and accompanying shoring, trench boxes, or similar soil support options.

Surface Conditions

The project area is located west of the intersection of East Yelm Avenue, Bald Hill Road SE, and Creek
Street SE in Yelm, Washington. The project area is irregular in shape and is flat or slightly sloping down to
the northwest. A paved road loops around the interior of the site giving access to residences that bordered
the western, southern and eastern perimeter of the site. The residences are abandoned and some of the
structures that are visible from aerial photographs have been removed. A gas line was noted to exist
between the access road and the front of the abandoned residences. Vegetation in the majority of the
property is low growing grasses. Trees of various sizes exist along the perimeter of the property. We did not
observe standing water or indications of wet surface conditions during our time on site.

Subsurface Explorations

Our understanding of subsurface conditions at the project site is based on conditions disclosed in 10 test
pits excavated at the approximate locations shown in Figure 2. Details of the exploratory program,
laboratory testing program and test pit logs completed for this study are presented in Appendix A.

Subsurface Conditions
General

We categorized soil layers encountered in our explorations into the following units in the order in which they
are generally encountered: a weathered outwash, an upper outwash, and a lower outwash. The upper
outwash was present within all test pit locations except in TP-7 where the lower outwash was overlain by
the weathered outwash. Grass or sod and significant organics are typically present within the top 3 to
6 inches of the explorations. The weathered outwash generally is in a loose to medium dense condition and
consists of silty sand with gravel, gravel with silt and sand and occasional organic material. The upper
outwash generally is in a medium dense condition and consists of one or more layers of gravel with sand
and occasional cobbles (up to 1 foot in diameter), silty sand, and sand with silt. The lower outwash generally
is in a medium dense to dense condition and consists of gravel with sand and occasional cobbles up to
and potentially greater than 1 foot in diameter. All the explorations terminated in the lower outwash.

Soil Conditions

We observed approximately 3 inches of sod at the surface in all of the explorations with the exception of
test pits TP-2, TP-3 and TP-4. TP-2 surface soils consisted of a 3-inch layer of gravel base rock that is present
along the shoulder of the existing northwestern access road. Weathered outwash was observed at the
ground surface of test pit locations TP-3 and TP-4.

In TP-1 through TP-4 and TP-8 the weathered outwash is present from the below the ground surface, sod,
or gravel base and extends approximately to depths of 2 to 3.5 feet bgs. The weathered outwash overlies
the upper outwash. The upper outwash extends approximately to depths of 6 to 7 feet bgs. We did not
observe the upper outwash in TP-7, only the lower outwash unit. The lower outwash extends to the full
depths explored in the test pit explorations.
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In TP-5, TP-6, TP-9 and TP-10 the weathered outwash extends approximately to depths of 2 and 3 feet bgs.
The weathered outwash overlies the upper outwash and extends approximately to depths of 7 and 8 feet.
The lower outwash extends to the bottom of the test pit explorations.

Groundwater Condition

No groundwater seepage was observed during our explorations. Ecology’s reports for monitoring wells
completed in the project vicinity were reviewed and indicated static groundwater is encountered at depths
between 26 feet and 59 feet bgs at the well locations. Based on our observations, and review of Ecology’s
reports for monitoring wells combined with the relatively flat topography of the surrounding area, static
groundwater elevation is expected to be well below the depths of the test pit explorations completed for
this project. Groundwater conditions should be expected to vary as a result of season, precipitation and
other factors. Depending on the time of year, it is possible that some groundwater seepage may be
encountered below or within the weathered outwash.

CONCLUSIONS AND RECOMMENDATIONS

General

Based on the results of our study, it is our opinion that the site is generally suitable for the proposed
development with regard to geotechnical considerations. A summary of the primary geotechnical
considerations for the proposed development is provided below, and is followed by our detailed
recommendations.

m  Granular soils were generally encountered; however, we did observe that some of the near-surface site
soil has a higher fines (silt and clay-sized particles passing the U.S. Standard No. 200 sieve) content.
Soil with a higher fines content is more sensitive to small changes in moisture content and may be
difficult, if not impossible, to work and compact during wet weather conditions. This material can also
be susceptible to disturbance from construction traffic when wet, or if earthwork is performed during
wet weather.

m The proposed structures may be satisfactorily supported on continuous and isolated shallow
foundations supported on the well compacted weathered outwash or the medium dense or dense
native soils or on structural fill that extends to these soils.

m Floor slabs may be supported on well compacted weathered outwash or the underlying outwash soils.

B The glacial outwash deposits can contain cobbles and boulders. The contractor should be prepared for
this possibility.

m On-site stormwater infiltration appears feasible based on the subsurface conditions observed. Greater
infiltration rates will likely be obtained at depth. We provide preliminary infiltration rate
recommendations below.

Stormwater Infiltration
General

Soil consisting of the lower outwash material is typically encountered below Elevation 344.5 feet to 342 feet
in the explorations completed in the project area. In general, it is our opinion that the natural soils
encountered in the lower outwash within our explorations should have adequate permeability to infiltrate
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stormwater from the site. We did not encounter groundwater seepage, staining or other indications of
seasonal shallow groundwater in the explorations.

Soil Infiltration Rates

Stormwater infiltration rates for the site soils were established based on the 2012 Ecology SWMMWW
Volume Il in conjunction with the sieve analysis results presented in Appendix A, Figures A-12 and A-13.

TABLE 1. SOIL INFILTRATION RATES'

Soil Sample Recommended
Test Pit Soil Sample Elevatiopn Percent D10 Size USCS* Soil Long-term Design
No. No. Fines? (mm)3 Classification Infiltration Rate®
(feet)
(Inches per Hour)
1 1 345.5 12.5 N/D SM 2(6)
1 2 341 2 0.8 GP 200
2 3 337.5 2 0.52 GW 200
3 2 339.5 1 10.7 GW 200
4 3 336.5 1 0.79 GP 200
5 2 345.5 13.4 N/D SM 2(6)
5 3 342 2 0.87 GP 200
6 2 342 2.3 0.68 GP 200
Notes:

1For selected soil samples.

2 Fines = Silt and clay-sized particles passing U.S. No. 200 (0.75 mm) sieve.

3 Based on ASTM C 136 Soil Gradation Test.

4 Unified Soil Classification System (USCS).

5 Based on grain-size analysis and the procedures outlined in the 2012 Ecology SWMMWW Volume Il Table 3.8.

6 Design infiltration rate determined using USDA soil texture method provided in the 2005 Department of Ecology Stormwater
Management Manual.

7 Calculated infiltration rates were greater than presented and were limited to 20 inches per hour.

We completed explorations within the areas of the infiltration trench locations indicated on the plans
provided by Larson and Associates, Inc. We expect that the relatively clean gravel soils encountered in the
test pits should have adequate permeability and storage capacity to infiltrate stormwater. We recommend
that a long-term design infiltration rate of 20 inches per hour be used for sizing facilities located within the
lower outwash below approximate Elevations 344.5 feet to 342 feet. The value(s) presented above are for
the specific samples tested and are an estimate of subsurface infiltration properties at various depths. We
recommend that the project plans include provisions for GeoEngineers to observe subsurface conditions
during construction to check that the preliminary infiltration rate(s)and soil conditions used for design are
appropriate for the conditions encountered. Site- and location- specific testing may also be required by local
jurisdictions.

Stormwater should be treated in accordance with current regulations prior to infiltration. To help reduce
clogging of infiltration facilities, we recommend they be protected during construction with siltation control
facilities such as temporary settling basins, silt fences and hay bales. Suspended solids can clog the soil
and reduce the infiltration rate. Periodic sweeping of paved areas, during and following construction, will
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help extend the life of the infiltration facilities. Equipment should not be permitted in the infiltration areas
after they are excavated to grade because of the potential for compaction of the subgrade that could reduce
the infiltration rate of the soil.

Site Development and Earthwork
General

We anticipate that site development and earthwork will include clearing and stripping of surface vegetation,
constructing foundations and then placing and compacting fill and backfill materials. We expect that the
majority of site grading can be accomplished with conventional earthmoving equipment. The following
sections provide recommendations for stripping, excavation, erosion control, subgrade development, fill
materials, fill placement and compaction.

Clearing and Stripping

Based on our observations at the site, we estimate that the depth of stripping could be on the order of
3 inches to 1 foot. For estimating purposes we suggest a depth of stripping of 6 inches. Greater stripping
depths may be required to remove localized zones of loose or organic-rich soil. In addition, demolition
around existing structures may cause localized disturbance and require greater stripping depths. The
primary root systems of shrubs should be completely removed. Stripped material should be transported off
site for disposal or processed and used as fill in landscaping areas.

We did encounter cobbles/boulders during our subsurface investigation, confirming our experience that
cobbles/boulders can be present in the glacial deposits in the area. Accordingly, the contractor should be
prepared to remove cobbles/boulders, if encountered during grading or utility excavations. Boulders may
be removed from the site or buried in landscape areas. Voids caused by boulder removal should be
backfilled with structural fill.

Temporary Excavations, Support and Dewatering

Excavations deeper than 4 feet should be shored or laid back at a stable slope if workers are required to
enter. Shoring and temporary slope inclinations must conform to the provisions of Title 296 Washington
Administrative Code (WAC), Part N, “Excavation, Trenching and Shoring.” Regardless of the soil type
encountered in the excavation, shoring, trench boxes or sloped sidewalls will be required under Washington
Industrial Safety and Health Act (WISHA). The contract documents should specify that the contractor is
responsible for selecting excavation and dewatering methods, monitoring the excavations for safety and
providing shoring, as required, to protect personnel and structures. We provide additional
recommendations in regard to temporary and permanent shoring below.

In general, temporary cut slopes should be inclined no steeper than about 1-1/2H:1V (horizontal:vertical).
This guideline assumes that all surface loads are kept at a minimum distance of at least one-half the depth
of the cut away from the top of the slope and that seepage is not present on the slope face. Flatter cut
slopes will be necessary where seepage occurs or if surcharge loads are anticipated. We observed caving
in our explorations; therefore, some sloughing and raveling of cut slopes should be expected. Temporary
covering with heavy plastic sheeting should be used to protect these slopes during periods of wet weather.

Based on our explorations, we do not expect groundwater to be a major factor during shallow excavations
and earthwork. However, some perched groundwater could occur in the near-surface soil depending on the
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time of year of construction. We anticipate that groundwater handling needs will typically be lower during
the late summer and early fall months. We anticipate that shallow perched groundwater can typically be
handled adequately with sumps, pumps, and/or diversion ditches, as necessary. Ultimately, we recommend
that the contractor performing the work be made responsible for controlling and collecting groundwater
encountered.

Permanent Cut and Fill Slopes

Based on site grades and the proposed construction, we anticipate that only minor cutting and filling will
be required for this project. However, if permanent slopes are necessary, we recommend they be
constructed at a maximum inclination of 2H:1V. Where 2H:1V permanent slopes are not feasible, protective
facings and/or retaining structures should be considered.

To achieve uniform compaction, we recommend that fill slopes be overbuilt slightly and subsequently cut
back to expose well-compacted fill. Fill placement on slopes steeper than 5H:1V should be benched into
the slope face and include keyways. The configuration of the bench and keyway depends on the equipment
being used. Bench excavations should be level and extend into the slope face. We recommend that a
vertical cut of about 3 feet be maintained for benched excavations. Keyways should be about 1-1/2 times
the width of the equipment used for grading or compaction.

Exposed areas should be re-vegetated as soon as practical to reduce the surface erosion and sloughing.
Temporary protection should be used until permanent protection is established.
Surface Drainage

Surface water from roofs, driveways and landscape areas should be collected and controlled. Curbs or
other appropriate measures such as sloping pavements, sidewalks and landscape areas should be used
to direct surface flow away from the buildings, erosion sensitive areas and from behind retaining structures.
Roof and catchment drains should not be connected to wall or foundation drains.

Erosion and Sedimentation Control

Potential sources or causes of erosion and sedimentation can be influenced by construction methods, slope
length and gradient, amount of soil exposed and/or disturbed, soil type, construction sequencing and
weather. Implementing an erosion and sedimentation control plan will reduce the projectimpact on erosion-
prone areas. The plan should be designed in accordance with applicable city, county and/or state
standards. The plan should incorporate basic planning principles, including;:

B Scheduling grading and construction to reduce soil exposure.

B Re-vegetating or mulching denuded areas.

m Directing runoff away from denuded areas.

B Reducing the length and steepness of slopes with exposed soils.

m Decreasing runoff velocities.

m Preparing drainage ways and outlets to handle concentrated or increased runoff.

m Confining sediment to the project site.
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m Inspecting and maintaining control measures frequently.

Some sloughing and raveling of exposed or disturbed soil on slopes should be expected. We recommend
that disturbed soil be restored promptly so that surface runoff does not become channeled.

Temporary erosion protection should be used and maintained in areas with exposed or disturbed soils to
help reduce erosion and reduce transport of sediment to adjacent areas and receiving waters. Permanent
erosion protection should be provided by paving, structure construction or landscape planting.

Until the permanent erosion protection is established and the site is stabilized, site monitoring may be
required by qualified personnel to evaluate the effectiveness of the erosion control measures and to repair
and/or modify them as appropriate. Provision for modifications to the erosion control system based on
monitoring observations should be included in the erosion and sedimentation control plan.

Subgrade Preparation and Evaluation

Subgrade areas should be thoroughly compacted with heavy, smooth-drum vibratory equipment to a
uniformly dense and unyielding condition prior to placement of structural fill or structural elements. We
recommend that prepared subgrades be observed by a member of our firm, who will evaluate the suitability
of the subgrade and identify any areas of yielding, which are indicative of soft or loose soil. The exposed
subgrade soil should be proof-rolled with heavy rubber-tired equipment or probed with a 1/2-inch-diameter
steel rod, as appropriate depending on prevailing conditions. If soft or otherwise unsuitable areas revealed
during probing or proof-rolling cannot be compacted to a stable and uniformly firm condition, we
recommend that: 1) the subgrade soils be scarified (e.g., with a ripper or a farmer’s disc), aerated and
recompacted; or 2) the unsuitable soils be removed and replaced with structural fill, as needed.

Subgrade Protection and Wet Weather Considerations

The wet weather season generally begins in October and continues through May in western Washington;
however, periods of wet weather can occur during any month of the year. In our opinion, site grading and
fill placement could be considered during wet weather, but it should be noted that some of the soils
encountered in our explorations contain a significant amount of fines and will be susceptible to disturbance
during extended periods of wet weather. Soil with high fines content is very sensitive to small changes in
moisture and is susceptible to disturbance from construction traffic when wet or if earthwork is performed
during wet weather. If wet weather earthwork is unavoidable, we recommend that the following steps be
taken.

B The ground surface in and around the work area should be sloped so that surface water is directed
away from the work area. The ground surface should be graded so that areas of ponded water do not
develop. Measures should be taken by the contractor to prevent surface water from collecting in
excavations and trenches. Measures should be implemented to remove surface water from the work
area.

m Earthwork activities should not take place during periods of heavy precipitation.
m  Slopes with exposed soils should be covered with plastic sheeting.

m The contractor should take necessary measures to prevent on-site soils and other soils to be used as
fill from becoming wet or unstable. These measures may include the use of plastic sheeting, sumps
with pumps and grading. The site soils should not be left uncompacted and exposed to moisture.
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Sealing the surficial soils by rolling with a smooth-drum roller prior to periods of precipitation will help
reduce the extent to which these soils become wet or unstable.

m Construction traffic should be restricted to specific areas of the site, preferably areas that are surfaced
with working pad materials not susceptible to wet weather disturbance.

m Construction activities should be scheduled so that the length of time that soils are left exposed to
moisture is reduced to the extent practical.

m Protective surfacing such as placing asphalt-treated base (ATB) or haul roads made of quarry spalls or
a layer of free-draining material such as well graded pit-run sand and gravel may be necessary to protect
completed areas. Typically, minimum gravel thicknesses on the order of 24 inches are necessary to
provide adequate subgrade protection.

m During periods of wet weather, concrete should be placed as soon as practical after preparation of the
footing excavations. Foundation bearing surfaces should not be exposed to standing water. Should
water infiltrate and pool in the excavation, it should be removed before placing structural fill or
reinforcing steel. Subgrade protection for foundations consisting of a lean concrete mat should be
considered if footing excavations are exposed to extended wet weather conditions.

Fill Materials
General

Material used for structural fill should be free of debris, organic contaminants and rock fragments larger
than 6 inches. The workability of material for use as structural fill will depend on the gradation and moisture
content of the soil. As the amount of fines increases, soil becomes increasingly more sensitive to small
changes in moisture content. We recommend that structural fill and trench backfill material consist of
material similar to “Select Borrow” or “Gravel Borrow” as described in Section 9-03.14 of the Washington
State Department of Transportation (WSDQOT) Standard Specifications. If construction is performed during
wet weather, we recommend using select granular fill as described below. If prolonged dry weather prevails
during the earthwork phase of construction, a somewhat higher fines content may be acceptable.

Select Granular Fill

We recommend select granular fill for construction during wet weather conditions, consist of well-graded
sand and gravel or crushed rock with a maximum particle size of 6 inches and less than 5 percent fines by
weight based on the minus 3/4-inch fraction. Organic matter, debris or other deleterious material should
not be present. In our opinion, material conforming to WSDOT Specification 9-03.9 (Aggregates for Ballast
and Crushed Surfacing), 9-03.10 (Aggregate for Gravel Base), or 9-03.14 (Borrow) is suitable for use as
import fill material during wet weather with the exception that the fines content should be less than 5
percent based on the minus 3/4-inch fraction. In addition, some larger particle sizes are acceptable, as
described above.

On-Site Soil

During dry weather and periods of light rain fall any non-organic on-site soil may be considered for use as
fill provided it meets the criteria described above and can be compacted as recommended. When the fines
content in the soil exceeds about 5 percent, the soil becomes more sensitive to moisture. Portions of the
on-site soil contain enough fines to be moisture sensitive and may not be suitable for use as fill during
extended periods of wet weather and/or if exposed to wet conditions. Even when properly compacted, this
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material can be easily disturbed and will soften when exposed to moisture. Based on our subsurface
explorations, on-site material in the top approximate 6 feet will typically not be suitable for use as drainage
material, for use behind retaining walls, or as a capillary break material. Use of on-site soils for drainage
material should be evaluated on a case-by-case basis, and approved by the engineer.

Fill Placement and Compaction
General

To obtain proper compaction, fill soil should be compacted near optimum moisture content and in uniform
horizontal lifts. Lift thickness and compaction procedures will depend on the moisture content and
gradation characteristics of the soil and the type of equipment used. The maximum allowable moisture
content varies with the soil gradation and should be evaluated during construction. Silty soil and other fine
granular soil may be difficult or impossible to compact during persistent wet conditions. Generally, 12-inch
loose lifts are appropriate for steel-drum vibratory roller compaction equipment. Compaction should be
achieved by mechanical means. During fill and backfill placement, sufficient testing of in-place density
should be conducted to check that adequate compaction is being achieved.

Area Fills and Bases

Fill placed to raise site grades and materials under pavements should be placed on subgrades prepared
as previously recommended. In general, area fills and bases should be compacted to at least 95 percent
of the maximum dry density (MDD) determined by ASTM International (ASTM) Test Method D 1557
(modified Proctor).

Trench Backfill

For utility excavations, we recommend that the initial lift of fill over the pipe be thick enough to reduce the
potential for damage during compaction but generally should not be greater than about 18 inches. In
addition, rock fragments greater than about 1 inch in maximum dimension should be excluded from this
lift.

In paved and structural areas, trench backfill should be uniformly compacted in horizontal lifts to at least
95 percent of the MDD in the upper 2 feet below subgrade. Fill placed below a depth of 2 feet from subgrade
in paved areas must be compacted to at least 90 percent of the MDD. In nonstructural areas, trench backfill
should be compacted to a firm condition that will support construction equipment, as necessary.

Seismic Design Considerations
General

The site is located within the Puget Sound region, which is seismically active. Seismicity in this region is
attributed primarily to the interaction between the Pacific, Juan de Fuca, and North American plates. The
Juan de Fuca plate is subducting beneath the North American plate. It is thought that the resulting
deformation and breakup of the Juan de Fuca plate might account for the deep focus earthquakes in the
region. Hundreds of earthquakes have been recorded in the Puget Sound area. In recent history, four of
these earthquakes were large events: 1) in 1946, a Richter magnitude 7.2 earthquake occurred in the
Vancouver Island, British Columbia area; 2) in 1949, a Richter magnitude 7.1 earthquake occurred in the
Olympia area; 3) in 1965, a Richter magnitude 6.5 earthquake occurred between Seattle and Tacoma; and
4) on February 28, 2001, a magnitude 6.8 earthquake occurred at Nisqually near Olympia.
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Research is currently underway regarding historical large magnitude subduction-related earthquake activity
along the Washington and Oregon coasts. Geologists are reporting evidence that suggests several large
magnitude earthquakes (Richter magnitude 8 to 9) have occurred in the last 1,500 years, the most recent
of which occurred about 300 years ago. No earthquakes of this magnitude have been documented during
the recorded history of the Pacific Northwest. Local design practice in Puget Sound assumes that the
magnitude felt from such an earthquake is about the same as from the existing design earthquake because
of the distance.

Seismic Design Criteria

Seismic design may be performed using the equivalent static force procedure outlined in the 2012 IBC
using the design parameters provided below.

TABLE 2. SEISMIC DESIGN PARAMETERS

2012 IBC
Spectral Response Accel. at Short Periods (SS) = 1.244
Spectral Response Accel. at 1 Second Periods (S1) = 0.495
Site Class = C
Site Coefficient (FA) = 1.0
Site Coefficient (FV) = 1.51

Liquefaction Potential

Liquefaction refers to a condition where vibration or shaking of the ground, usually from earthquake forces,
results in development of excess pore pressures in loose, saturated soils and subsequent loss of strength
in the deposit of soil so affected. In general, soils that are susceptible to liquefaction include loose to
medium dense “clean” to silty sands that are below the water table. In our opinion, the potential for
liquefaction at this site is low.

Shallow Foundations
Foundation Support

Proposed structures can be satisfactorily founded on continuous wall or isolated column footings supported
on densely compacted weathered outwash or undisturbed native soils below the weathered outwash, or on
structural fill placed over these materials. If the bearing surface is loose or disturbed it must be compacted
to a dense, unyielding condition or the loose soil removed and replaced with compacted structural fill. As
noted above, the weathered outwash material contains fine-grained material and will be susceptible to
disturbance if wet or compacted during periods of rain. This should be considered during site development
and depending on the time of year. The weathered outwash material must be thoroughly compacted to a
uniformly dense and unyielding condition prior to construction of foundations.

The exterior footings should be established at least 18 inches below the lowest adjacent grade. The
recommended minimum footing depth is greater than the anticipated frost depth. Interior footings can be
founded a minimum of 12 inches below the top of the floor slab. Isolated column and continuous wall
footings should have minimum widths of 24 and 18 inches, respectively.
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Bearing Capacity

We recommend that footings founded as recommended be proportioned using an allowable soil bearing
pressure of 4,000 pounds per square foot (psf). The allowable soil bearing pressure may be increased to
6,000 psf for footings greater than 4 feet in width. The bearing pressures apply to the total of dead and
long-term live loads and may be increased by one-third when considering total loads, including earthquake
or wind loads. These are net bearing pressures. The weight of the footing and overlying backfill can be
ignored in calculating footing sizes.

Foundation Drains

In general, it is our opinion that foundation drains are not necessary for this project as we have considered
some water near the base of the footing in the foundation design recommendations presented. However,
due to the fine-grained nature of the weathered outwash, some foundation excavations may experience
seepage, depending on the time of year of excavation. In addition, some areas may exhibit wet conditions
near the surface depending on how foundations are backfilled, the design of the final grade surrounding
the building and other improvements such as irrigation. The use of foundation drains should be determined
on a case-by-case basis and consider items such as soil conditions exposed during construction, the
presence of seepage or evidence of seepage during excavation, surrounding irrigation lines, direction of
the surface water flow surrounding the structure(s), and maintenance programs in place. In some
instances, the backfill area around foundations is converted to landscape areas and it is common for
surface water to accumulate in these areas, which may require maintenance.

Footing Bearing Surface Preparation

Footing excavations should be performed using a smooth-edged bucket to limit bearing surface
disturbance. The foundation bearing surface should be recompacted as necessary to a dense, non-yielding
condition. Loose or disturbed materials present at the base of footing excavations should be removed or
compacted. Foundation bearing surfaces should not be exposed to standing water. Should water infiltrate
and pool in the excavation, it should be removed before placing structural fill or reinforcing steel.

If foundation bearing surfaces will be exposed to wet weather and/or construction traffic, we recommend
that they be protected using a crushed rock or lean-mix concrete. Typically, 8 to 12 inches of crushed rock
or 4 inches of lean-mix concrete is adequate for protection.

We recommend that a member from our firm observe foundation excavations before placing reinforcing
steel in order to confirm that adequate bearing surfaces have been prepared or provide recommendations
for removal of unsuitable soil. Unsuitable bearing materials should be recompacted or removed and
replaced with compacted structural fill as recommended by the geotechnical engineer.

Foundation Settlement

We estimate that settlement of footings designed and constructed as recommended will be less than
1 inch, for an assumed loading condition of up to 200 kips per column and 6 kips per lineal foot for
continuous footings. Differential settlements between comparably loaded isolated column footings or along
50 feet of continuous footing should be less than 1/2 inch. Settlement is expected to occur rapidly as loads
are applied. Settlements could be larger than estimated if footings are placed on loose or disturbed soil.
We should be contacted if foundation loads are anticipated to be greater than described above.
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Lateral Resistance

The ability of the soil to resist lateral loads is a function of frictional resistance, which can develop on the
base of footings and slabs and the passive resistance, which can develop on the face of below-grade
elements of the structure as these elements tend to move into the soil. For footings and floor slabs founded
in accordance with the recommendations presented above, the allowable frictional resistance may be
computed using a coefficient of friction of 0.40 applied to vertical dead-load forces. The allowable passive
resistance on the face of footings, grade beams or other embedded foundation elements may be computed
using an equivalent fluid density of 300 pounds per cubic foot (pcf) for undisturbed on-site soils or structural
fill extending out from the face of the foundation element a distance at least equal to two and one-half
times the depth of the element.

The passive earth pressure and friction components may be combined provided that the passive
component does not exceed two-thirds of the total. The passive earth pressure value is based on the
assumptions that the adjacent grade is level and that groundwater remains below the base of the footing
throughout the year. The top foot of soil should be neglected when calculating passive lateral earth
pressures unless the foundation area is covered with pavement or slab-on-grade. The lateral resistance
values include a safety factor of approximately 1.5.

Conventional Subgrade and Retaining Walls
Drainage

Positive drainage is imperative behind any retaining structure. This can be accomplished by providing a
zone of free-draining material behind the wall with perforated pipes to collect seepage water. The drainage
material should consist of coarse sand and gravel containing less than 5 percent fines based on the fraction
of material passing the 3/4-inch sieve. The wall drainage zone should extend horizontally at least 18 inches
from the back of the wall.

Perforated smooth-walled rigid PVC pipe having a minimum diameter of 4 inches should be placed at the
bottom of the drainage zone along the entire length of the wall, with the pipe invert at or below the elevation
of the base of the wall footing. The drainpipes should discharge to a tightline leading to an appropriate
collection and disposal system. An adequate number of cleanouts should be incorporated into the design
of the drains in order to provide access for regular maintenance. In general, roof downspouts, perimeter
drains or other types of drainage systems should not be connected to retaining wall drain systems.

Design Parameters

The pressures presented assume that backfill placed within 2 feet of the wall is compacted by hand-
operated equipment to a density of 90 percent of the MDD and that wall drainage measures are included
as previously recommended. For walls constructed as described above, we recommend using an active
lateral earth pressure corresponding to an equivalent fluid density of 35 pcf for the level backfill condition.
For walls with backfill sloping upward behind the wall at 2H:1V, an equivalent fluid density of 55 pcf should
be used. This assumes that the tops of the walls are not structurally restrained and are free to rotate. For
the at-rest condition (walls restrained from movement at the top) an equivalent fluid density of 50 pcf
should be used for design. For seismic conditions, we recommend a uniform lateral pressure of 8H (where
H is the height of the wall) psf be added to these lateral pressures. Note that if the retaining system is
designed as a braced system but is expected to yield a small amount during a seismic event, an active
earth pressure condition may be assumed and combined with the uniform seismic surcharge pressure.
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The recommended pressures do not include the effects of surcharges from surface loads. If vehicles will
be operated within one-half the height of the wall, a traffic surcharge should be added to the wall pressure.
The traffic surcharge can be approximated by the equivalent weight of an additional 2 feet of backfill behind
the wall. Additional surcharge loading conditions should also be considered on a case-by-case basis.

Retaining wall foundations may be designed using the allowable soil bearing values and lateral resistance
values presented above in the “Shallow Foundations” section of this report provided that bearing surfaces
are prepared as recommended. We estimate settlement of retaining structures will be similar to the values
previously presented for building foundations.

Building Pads and Floor Slabs

A modulus of subgrade reaction of 350 pounds per cubic inch (pci) can be used for designing the building
floor slab provided that the subgrade consists of dense native soil or structural fill and has been prepared
in accordance with the “Site Development and Earthwork” section of this report. Settlement for floor slabs
designed and constructed as recommended are estimated to be less than 3/4 inch for a floor load of
250 psf. We estimate that differential settlement of floor slabs will be 1/2 inch or less over a span of 50 feet
providing that the fill below the slab is compacted as specified. The subgrade soils are non-expansive, so
heave is not anticipated beneath the floor slab.

We recommend that on-grade slabs be underlain by a minimum 6-inch-thick capillary break layer to reduce
the potential for moisture migration into the slab. The capillary break material should consist of a well-
graded sand and gravel or crushed rock with a maximum particle size of 3/4 inch and less than 5 percent
fines. The material should be placed as recommended in the “Fill Placement and Compaction” section of
this report. If dry slabs are required (e.g., where adhesives are used to anchor carpet or tile to the slab), a
waterproof liner may be placed as a vapor barrier below the slab.

Pavement Recommendations
Asphaltic Concrete Pavement

Pavement subgrades and fill should be prepared and placed as previously described. The crushed rock
base course should be moisture conditioned near the optimum moisture content and compacted to at least
95 percent of the MDD determined in accordance with ASTM D 1557 test procedures. An appropriate
number of in-place density tests should be conducted on the compacted base course to check that
adequate compaction has been obtained. Crushed rock base course should conform to applicable sections
of 4-04 and 9-03.9(3) of the WSDOT Standards.

For this project, we based the recommended pavement sections described below on an assumed in-situ
California Bearing Ratio (CBR) between 20 and 25. The heavy-duty pavement section thickness is based
on a traffic loading of about 1,000,000, 18-kip equivalent single-axle loads (ESALs); we used a design life
of 10 years. The standard-duty section is appropriate for areas that will not be exposed to heavy truck loads.
Hot mix asphalt (HMA) should conform to applicable sections of 5-04, 9-02 and 9-03 of the WSDOT
Standards. The recommended pavement sections assume that final improvements surrounding the
pavement will be designed and constructed such that stormwater or excess irrigation water from landscape
areas does not infiltrate below the pavement section into the crushed base.
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STANDARD-DUTY ASPHALTIC CONCRETE PAVEMENT
m 2 inches of hot mix asphalt.

m 4 inches of crushed surfacing base course and/or top course compacted as recommended.

m 12 inches compacted depth of granular native subgrades and/or imported structural fill compacted to
95 percent MDD (ASTM D 1557) and in a firm and unyielding condition.

HEAVY-DUTY ASPHALTIC CONCRETE PAVEMENT
m  3inches of hot mix asphalt.

B 6 inches of crushed surfacing base course and/or top course compacted as recommended.

m 12 inches compacted depth of granular native subgrades and/or imported structural fill compacted to
95 percent MDD (ASTM D 1557) and in a firm and unyielding condition.

LIMITATIONS

We have prepared this report for the exclusive use by D&B Retail Development and their authorized agents
for the Yelm Development project located at 1301 Yelm Avenue East in Yelm, Washington, Washington.
Within the limitations of scope, schedule and budget, our services have been executed in accordance with
generally accepted practices in the field of geotechnical engineering in this area at the time this report was
prepared. No warranty or other conditions, express or implied, should be understood.

Please refer to Appendix B titled “Report Limitations and Guidelines for Use” for additional information
pertaining to use of this report.
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Data Source: Base survey drawing provided by Larson and Associates. Proposed features provided by architect firm.

Vertical Datum: Thurston County Datum (NGVD 29).

Projection: NAD83 Washington State Planes, South Zone, US Foot.
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APPENDIX A
FIELD EXPLORATIONS AND LABORATORY TESTING

Subsurface Explorations

Soil and groundwater conditions at the proposed development site were explored by excavating 10 test pits
on August 14, 2015. Subsurface exploratory services were subcontracted to GeoEngineers, Inc. Eight of
the test pit explorations extended to depths between 10 and 12 feet below surrounding site grades. The
remaining test pit explorations extended to depths between 15 and 16 feet below surrounding site grades.

The locations of the test pits were determined by pacing and visual triangulation from existing site features
such as roadways and property corners. The elevations presented on the test pit logs are based on a site
plan obtained from Larson and Associates Land Surveyors and Engineers Inc. The locations and elevations
of the explorations should be considered approximate. Locations of the explorations are provided on the
Site Plan, Figure 2.

Our field representative obtained samples, classified the soils, maintained a detailed log of each
exploration and observed groundwater conditions where applicable. The samples were retained in sealed
plastic bags to prevent moisture loss. The soils were classified visually in general accordance with the
system described in Figure A-1, which includes a key to the exploration logs. Summary logs of the
explorations are included as Figures A-2 through A-11. The densities noted on the test pit exploration logs
are based on the difficulty of excavation, observations of caving and our experience and judgment.

Laboratory Testing

Soil samples obtained from the test pits were transported to our laboratory and examined to confirm or
modify field classifications, as well as to evaluate engineering properties of the soil. Representative
samples were selected for laboratory testing. Laboratory testing included moisture content determination
conducted in general accordance with ASTM International (ASTM) D 2216 and grain-size analyses
conducted in general accordance with ASTM C 136. The sample test depths and moisture content test
results are shown on the exploration logs. Sieve analysis results are presented in Figures A-12 and A-13.
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MAJOR DIVISIONS SYMBOLS ICAL
GRAPH | LETTER DESCRIPTIONS
AN
o o WELL-GRADED GRAVELS,
CLEAN ° Q GW | GRAVEL - SAND MIXTURES
GRAVEL GRAVELS L
AND 5 o
GRAVELLY (UTLEORNOFINES) | o o GP POORLY-GRADED GRAVELS,
SOILS b o o GRAVEL - SAND MIXTURES
(o]
COARSE GRAVELS WITH SILTY GRAVELS, GRAVEL - SAND
GRAINED | MORE THAN 50% OF FINES W GM | -sirmixtures
SOILS COARSE FRACTION L
RETAINED ON NO. 4
SIEVE (APPRECIABLE AMOUNT a GC CLAYEY GRAVELS, GRAVEL -
OF FINES) K “ SAND - CLAY MIXTURES
fefete’e’e] gy | WELL-GRADED SANDS,
CLEAN SANDS  [oo.e.e 000 GRAVELLY SANDS
MORE THAN 50% SAND 06000
RETAINED ON NO. )
AND (LITTLE OR NO FINES)
200 SIEVE POORLY-GRADED SANDS,
SANDY SP GRAVELLY SAND
SOILS
MORE THAN 50% OF | SANDS WITH SM 'RSAIIIS(%EE\QDS. SAND - SILT
COARSE FRACTION FINES
PASSING NO. 4
SIEVE
(APPRECIABLE AMOUNT SC CLAYEY SANDS, SAND - CLAY
OF FINES) MIXTURES
INORGANIC SILTS, ROCK FLOUR,
ML | CLAYEY SILTS WITH SLIGHT
PLASTICITY
SILTS MEDIO PLASTIGTY, GRAVELLY
AND LIQUID LIMIT CL CLAYS, SANDY CLAYS, SILTY
FINE LESS THAN 50 CLAYS, LEAN CLAYS
GRAINED CLAYS
SOILs OL | ORGANCSILTS AND ORGANIC
SILTY CLAYS OF LOW
PLASTICITY
. INORGANIC SILTS, MICACEQUS
R e S0 ‘ ‘ ‘ ‘ MH | ORDIATOMACEQUS SILTY SOILS
SIEVE | |
SILTS s/ /|
LIQUID LIMIT INORGANIC CLAYS OF HIGH
AND GREATERTHANSO [ 7/ 7 CH PLASTICITY
CLAYS L
OH ORGANIC CLAYS AND SILTS OF
MEDIUM TO HIGH PLASTICITY
HIGHLY ORGANIC SOILS PT | A o SIS s

NOTE: Multiple symbols are used to indicate borderline or dual soil classifications

Sampler Symbol Descriptions

2.4-inch L.D. split barrel
Standard Penetration Test (SPT)
Shelby tube

Piston
Direct-Push

Bulk or grab

EX N ==

Continuous Coring

Blowcount is recorded for driven samplers as the number

of blows required to advance sampler 12 inches (or

distance noted). See exploration log for hammer weight
and drop.

A "P" indicates sampler pushed using the weight of the
drill rig.

ADDITIONAL MATERIAL SYMBOLS

SYMBOLS TYPICAL
GRAPH |LETTER DESCRIPTIONS
AC Asphalt Concrete
NN
VN4
NONON
YA CcC Cement Concrete
NAZA
Crushed Rock/
CR Quarry Spalls
Topsoil/
Forest Duff/Sod
Groundwater Contact

%F
AL
CA
cP
cs
DS
HA
mMC
MD
oc
PM
Pl
PP
PPM
SA
™
uc
VS

NS
SS
MS
HS
NT

Measured groundwater level in
exploration, well, or piezometer

Measured free product in well or
piezometer

Graphic Log Contact

Dist