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      SEPA ENVIRONMENTAL CHECKLIST  

Purpose of checklist:    

Governmental agencies use this checklist to help determine whether the environmental impacts of your 

proposal are significant. This information is also helpful to determine if available avoidance, 

minimization or compensatory mitigation measures will address the probable significant impacts or if an 

environmental impact statement will be prepared to further analyze the proposal.  

   

 Instructions for applicants:   

This environmental checklist asks you to describe some basic information about your proposal. Please 

answer each question accurately and carefully, to the best of your knowledge.  You may need to 

consult with an agency specialist or private consultant for some questions.  You may use “not 

applicable” or "does not apply" only when you can explain why it does not apply and not when the 

answer is unknown.  You may also attach or incorporate by reference additional studies reports.  

Complete and accurate answers to these questions often avoid delays with the SEPA process as well 

as later in the decisionmaking process.  

  

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.  The agency to which you submit this checklist may ask you to 

explain your answers or provide additional information reasonably related to determining if there may 

be significant adverse impact.  

  

Instructions for Lead Agencies:  

Please adjust the format of this template as needed.  Additional information may be necessary to 

evaluate the existing environment, all interrelated aspects of the proposal and an analysis of adverse 

impacts.  The checklist is considered the first but not necessarily the only source of information needed 

to make an adequate threshold determination.  Once a threshold determination is made, the lead 

agency is responsible for the completeness and accuracy of the checklist and other supporting 

documents.  

  

Use of checklist for nonproject proposals:      

For nonproject proposals (such as ordinances, regulations, plans and programs), complete the 

applicable parts of sections A and B plus the SUPPLEMENTAL SHEET FOR NONPROJECT ACTIONS (part D).  

Please completely answer all questions that apply and note that the words "project," "applicant," and 

"property or site" should be read as "proposal," "proponent," and "affected geographic area," 

respectively. The lead agency may exclude (for non-projects) questions in Part B - Environmental 

Elements –that do not contribute meaningfully to the analysis of the proposal.  

  

 

 

 

 

http://www.ecy.wa.gov/programs/sea/sepa/e-review.html
http://www.ecy.wa.gov/programs/sea/sepa/e-review.html
http://www.ecy.wa.gov/programs/sea/sepa/apguide/EnvChecklistGuidance.html#Nonproject
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Text Box
Attachment 1



  

  

SEPA Environmental checklist (WAC 197-11-960)   July 2016  Page 2 of 15  

  

A.  Background      

  

1. Name of proposed project, if applicable:   

7-Eleven 

 

2. Name of applicant:   

Cadence Capital Development C/O Jeff Parker  

  

3. Address and phone number of applicant and contact person:  

4580 Klahanie Dr. SE #402 Issaquah, WA 98029 

 

4. Date checklist prepared:  

 3/16/2018 

   

5. Agency requesting checklist:  

City of Tacoma  

 

6. Proposed timing or schedule (including phasing, if applicable):  

Anticipated construction start date of summer 2018.  

 

7. Do you have any plans for future additions, expansion, or further activity related to or 

connected with this proposal?  If yes, explain.  

No. 

  

8. List any environmental information you know about that has been prepared, or will be  

None known. 

  

9. Do you know whether applications are pending for governmental approvals of other 

proposals directly affecting the property covered by your proposal?  If yes, explain.   

There are no pending applications affecting the property at this time.   

 

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

SEPA, Site Development Permit and Building Permit. 

 

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.  (Lead agencies may modify this form to include additional specific information 

on project description.)  

Project will demolish existing site improvements including drive aisles and curbs to facilitate the 

construction of an approximately 3,010 sf 7-Eleven convenience market and fuel station. Project will 

include the construction of associated site improvements such as drive aisles, landscaping, utilities, and 

underground stormwater conveyance system connection to an existing treatment facility.  

 

 

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Background
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Background
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Background
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Background
jharring
Text Box
Cadence Capital Development is the contract purchaser for the property and represented by consultant/applicant PACLAND-Seattle PC.  Owner authorization letter from current owner, Ferry Investments LLC is appended. - JWH
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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.  While you should submit any plans required by 

the agency, you are not required to duplicate maps or detailed plans submitted with any 

permit applications related to this checklist.   

   

5110 6th Ave, Tacoma, WA 98406 

  

B.    ENVIRONMENTAL ELEMENTS   

  

1 .  Earth   

a. General description of the site: (circle one):  Flat, rolling, hilly, steep slopes, mountainous, 

other _____________   

 

b. What is the steepest slope on the site (approximate percent slope)?   

The steepest slope is approximately 3% in the center of the site. 

  

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 

agricultural land of long-term commercial significance and whether the proposal results in 

removing any of these soils.   

Per the Geotechnical report prepared by Zipper Geo Associates dated March 12, 2018 general types of 

soils encountered below the surface of the site include undocumented fill consisting of very loose to 

loose silty sand with varying proportions of gravel.  

 

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

describe.   

There are no indications or history of unstable soils in the immediate vicinity.   

 

e. Describe the purpose, type, total area, and approximate quantities and total affected area 

of any filling, excavation, and grading proposed. Indicate source of fill.   

Excavation will occur in the northern area of the site to a depth of approximately 16’ to accommodate 

the installation of two approximately 20,000 gallon fuel tanks.   

 

f. Could erosion occur as a result of clearing, construction, or use?  If so, generally describe.   

During periods of grading operations, it is possible that some erosion could take place. BMPs 

will be implemented to limit same until final stabilization can be established.  

  

g. About what percent of the site will be covered with impervious surfaces after project   

construction (for example, asphalt or buildings)?   

Approximately 75% of the surface in the post developed condition will be impervious.   

 

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

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Earth
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A Stormwater Pollution Prevention Plan will be prepared and implemented during construction 

incorporating various BMPs to limit and/or eliminate erosion potential. The time between grading and 

placement of base course material for stabilization will be minimal.   

  

2 . Air    

a. What types of emissions to the air would result from the proposal during construction, 

operation, and maintenance when the project is completed? If any, generally describe and 

give approximate quantities if known.   

Dust and vehicle emissions will occur during construction. Vehicle emissions will occur after 

construction as a result of customer traffic, delivery vehicles, and general maintenance.  

  

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

generally describe.   

Not that we are aware of.  

  

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

Water will be used as needed during construction to control dust emissions. Following construction, any 

remaining exposed soils will be landscaped to minimize potential for dust or wind erosion.    

    

3.   Water    

a. Surface Water:    

1) Is there any surface water body on or in the immediate vicinity of the site (including 

year-round and seasonal streams, saltwater, lakes, ponds, wetlands)?  If yes, describe 

type and provide names.  If appropriate, state what stream or river it flows into.   

None that we are aware of.  

  

  

2) Will the project require any work over, in, or adjacent to (within 200 feet) the described 

waters?  If yes, please describe and attach available plans.   

The project will not require any work over, in, or adjacent to (within 200 feet) of any surface waters.  

  

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.   

 None.  

  

4) Will the proposal require surface water withdrawals or diversions?  Give general 

description, purpose, and approximate quantities if known.   

       No. 

  

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

       No. 

  

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Air
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Air
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Air
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Air
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
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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.   

       No. 

  

  

b. Ground Water:    

1) Will groundwater be withdrawn from a well for drinking water or other purposes? If so, 

give a general description of the well, proposed uses and approximate quantities 

withdrawn from the well. Will water be discharged to groundwater? Give general 

description, purpose, and approximate quantities if known.   

       No. 

   

2) Describe waste material that will be discharged into the ground from septic tanks or 

other sources, if any (for example:  Domestic sewage; industrial, containing the 

following chemicals. . . ; agricultural; etc.).  Describe the general size of the system, the 

number of such systems, the number of houses to be served (if applicable), or the 

number of animals or humans the system(s) are expected to serve.   

      N/A.  

  

 c.  Water runoff (including stormwater):   

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.   

Stormwater will be collected through a series of curbs and gutters and conveyed via an 

underground stormwater system to an existing stormwater treatment system located on the 

adjacent property immediately south of the project. Due to the high use nature of the proposed 

project all stormwater will flow through an oil/water separator before leaving the site.  

  

2) Could waste materials enter ground or surface waters?  If so, generally describe.   

It is not likely waste materials will enter ground or surface waters as the site will be stabilized with a 

combination of pollution generating and non-pollution generating impervious surfaces as well as 

landscaping in the developed condition.  

  

3)  Does the proposal alter or otherwise affect drainage patterns in the vicinity of the site? 

If so, describe.  

No. Existing drainage patterns will be primarily maintained.   

   

d. Proposed measures to reduce or control surface, ground, and runoff water, and drainage 

pattern impacts, if any:   

BMPs relating to stormwater quality and quantity will be proposed and implemented where appropriate.  

  

  

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Water
jharring
Text Box
proposed development will utilize Tacoma Public Utilities Water -JWH
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4.   Plants    

a. Check the types of vegetation found on the site:   
  

____deciduous tree:  alder, maple, aspen, other  

____evergreen tree:  fir, cedar, pine, other  

__X_shrubs  

__X_grass  

____pasture  

____crop or grain  

____ Orchards, vineyards or other permanent crops.  

____ wet soil plants:  cattail, buttercup, bullrush, 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?   

The majority of the vegetation (consisting of mainly scrub grass and weeds) on site will be removed 

during the demolition phase of the project.   

  

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

There are no known threatened or endangered species on or near the site.  

  

d. Proposed landscaping, use of native plants, or other measures to preserve or enhance  

vegetation on the site, if any:   

Landscaping amounting to approximately 25% of the site will be included as part of the development 

consisting of native grasses and street trees as required by City of Tacoma landscaping code.  

  

e. List all noxious weeds and invasive species known to be on or near the site.   

No known noxious weeds or invasive species are on or near the site. If any are found during 

construction, they will be eliminated.  

  

  

5.   Animals    

a. List any birds and other animals which have been observed on or near the site or are known 

to be on or near the site.                                                                                           

  Examples include:    

  birds:  hawk, heron, eagle, songbirds, other:          

mammals:  deer, bear, elk, beaver, other: rodents           

            fish:  bass, salmon, trout, herring, shellfish, other ________  

          

  

b. List any threatened and endangered species known to be on or near the site.   

There are no known threatened or endangered species on or near the site.  

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Plants
http://www.ecy.wa.gov/programs/sea/sepa/apguide/EnvChecklistGuidance.html#Animals
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
jharring
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c. Is the site part of a migration route?  If so, explain.   

 Washington State is part of the Pacific Flyway. Birds that inhabit the area vary seasonally. The site 

does not provide any known significant habitat for migratory birds and is not contiguous with a larger 

preserved habitat area.  

  

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

None proposed.  

    

e. List any invasive animal species known to be on or near the site.   

No known invasive animal species are on or near the site.  

  

6.   Energy and Natural Resources    

a. What kinds of energy (electric, natural gas, oil, wood stove, solar) will be used to meet 

the completed project's energy needs?  Describe whether it will be used for heating,  

manufacturing, etc.   

Electric and natural gas sources will be used as part of the proposed project. Electricity will be used for 

lighting and to power electronic equipment. Natural gas will provide a heat source as well as other 

uses.  

  

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

generally describe.    

We do not anticipate impacting the potential for use of solar energy on neighboring properties.  

  

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:   

None proposed.  

 

7.   Environmental Health    

a. Are there any environmental health hazards, including exposure to toxic chemicals, risk of 

fire and explosion, spill, or hazardous waste, that could occur as a result of this proposal?  

If so, describe.   

The proposed project includes the installation of two 20,000 gallon fuel tanks to serve the fuel 

station. All state, federal, and local required safe guards will be installed to prevent the spill of fuel 

on-site.  

 

b. Describe any known or possible contamination at the site from present or past uses.   

Based on the Phase I and Limited Phase II Environmental Site Assessment prepared by ZipperGeo 

Geoprofessional Consultants (ZGA) dated March 2, 2017 no RECs were identified in association with 

the property and no further investigation is warranted.  

 

c. Describe existing hazardous chemicals/conditions that might affect project development 

and design. This includes underground hazardous liquid and gas transmission pipelines 

located within the project area and in the vicinity.   

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#Animals
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnergyNaturalResources
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnergyNaturalResources
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnergyNaturalResources
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnergyNaturalResources
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnergyNaturalResources
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
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Risks will be addressed through workplace safety training for handling of chemicals. Contingency plans 

for work around gas mains, power lines and for any necessary mitigation/abatement work will be 

implemented prior to beginning construction.   

  

d. Describe any toxic or hazardous chemicals that might be stored, used, or produced during 

the project's development or construction, or at any time during the operating life of the 

project.   

The proposed project includes the installation of two 20,000-gallon fuel storage tanks to serve the 

fueling station. These tanks will store gasoline and diesel fuel.   

  

e. Describe special emergency services that might be required.   

No special emergency services are anticipated to be required.   

  

f. Proposed measures to reduce or control environmental health hazards, if any:  

Risks will be addressed through workplace safety training, and proper storage and handling of 

chemicals. All local, state, and federal required safety measures will be installed to prevent the 

spilling of fuel on-site.  

 

8. Noise     

g. What types of noise exist in the area which may affect your project (for example: traffic, 

equipment, operation, other)?   

The primary source of noise in the area is related to traffic on adjacent streets. It is not 

expected to impact the proposed project.  

  

h. 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.   

The project will generate short term noise associated with construction activities. Construction hours 

will conform to City requirements. Noise from light vehicle traffic will be generated during business 

hours at project completion.  

 

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

Back of house operations will be effectively screened from public ROW.  

   

8.   Land and Shoreline Use    

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

land uses on nearby or adjacent properties? If so, describe.   

Currently the site is vacant. To the south is a large retail building (vacant), east is a multi-tenant building 

including a coffee shop and restaurant, to the west is quick serve restaurant and to the north is a 

community church. The proposal will not affect current land uses on nearby properties.  

  

b. Has the project site been used as working farmlands or working forest lands? If so, 
describe. How much agricultural or forest land of long-term commercial significance will be 
converted to other uses as a result of the proposal, if any? If resource lands have not been 
designated, how many acres in farmland or forest land tax status will be converted to 
nonfarm or nonforest use?    

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#EnvironmentalHealth
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
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No. 

  

c. Will the proposal affect or be affected by surrounding working farm or forest land normal business 

operations, such as oversize equipment access, the application of pesticides, tilling, and harvesting? 

If so, how:   

No.  

  

d. Describe any structures on the site.   

None.  

  

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

No. 

  

f. What is the current zoning classification of the site?   

The current zoning classification is C-2.  

  

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

The current comprehensive plan designation is commercial.  

  

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

N/A. 

  

i. Has any part of the site been classified as a critical area by the city or county?  If so, specify.   

No.  

  

 

j. Approximately how many people would reside or work in the completed project?  

Approximately 1-2 people would work in the completed project.   

    

k. Approximately how many people would the completed project displace?   

No people will be displaced as part of the proposed project.  

  

l. Proposed measures to avoid or reduce displacement impacts, if any:     

N/A. 

    

L. Proposed measures to ensure the proposal is compatible with existing and projected land  

uses and plans, if any:   

The project will be subject to a SEPA determination, site development, and permitting by the City of 

Tacoma. The project will comply with all required conditions and appropriate code to ensure land use 

compatibility.  

  

m. Proposed measures to  reduce or control impacts to agricultural and forest lands of long-

term commercial significance, if any:   

N/A. 

http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
http://www.ecy.wa.gov/programs/sea/sepa/ChecklistGuidance.html#LandShorelineUse
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9.   Housing    

a. Approximately how many units would be provided, if any?  Indicate whether high, 

middle, or low-income housing.   

None. 

  

b. Approximately how many units, if any, would be eliminated? Indicate whether high, 

middle, or low-income housing.   

None.  

  

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

N/A. 

  

10.    Aesthetics    

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

principal exterior building material(s) proposed?   

The height of the proposed building will be approximately 19’ (1-story). The buildings’ exteriors will 

consist of a variety of materials including masonry block, steel, and glazing.  

  

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

Significant impacts to views in the immediate vicinity are not anticipated.  

  

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

The building will be designed in accordance with the guidelines presented in the City of Tacoma 

Municipal Code.  

  

 11.  Light and Glare    

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

occur?   

Light will be produced primarily from on-site parking lot lighting and wall packs mounted to the exterior 

of the building. Light will also be produced from the fuel canopy.   

  

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

Lighting will be designed to comply with the City of Tacoma Municipal Code and a photometric will be 

prepared as necessary to identify potential issues. It is not anticipated that light or glare from the project 

will be a safety hazard or interfere with views.  

   

c. What existing off-site sources of light or glare may affect your proposal?   

Off-site sources of light from streetlights and adjacent properties are not expected to significantly affect 

this proposal.  

  

d. Proposed measures to reduce or control light and glare impacts, if any:   
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Light and glare impacts will be mitigated through a photometric analysis, fixture placement, and 

shielding to minimize light trespass.  

  

  

12.    Recreation    

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

No designed or informal recreational opportunities are in the immediate vicinity of the site.  

  

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

No.  

  

c. Proposed measures to reduce or control impacts on recreation, including recreation 

opportunities to be provided by the project or applicant, if any:   

None.  

  

13.    Historic and cultural preservation    

a. Are there any buildings, structures, or sites, located on or near the site that are over 45 

years old listed in or eligible for listing in national, state, or local preservation registers? If 

so, specifically describe.   

There are no known buildings, structures, or sites located on or near the site that are in (or candidates 

for) the local historic preservation register.  

  

b. Are there any landmarks, features, or other evidence of Indian or historic use or 

occupation? This may include human burials or old cemeteries. Are there any material 

evidence, artifacts, or areas of cultural importance on or near the site? Please list any 

professional studies conducted at the site to identify such resources.   

There are no known landmarks, features, or other evidence that would indicate Indian or historic use or 

occupation.  

  

c. Describe the methods used to assess the potential impacts to cultural and historic 

resources on or near the project site. Examples include consultation with tribes and the 

department of archeology and historic preservation, archaeological surveys, historic maps, 

GIS data, etc.   

Local registries were searched and it appears that no impacts to existing cultural and historic resources 

are anticipated to occur as a result of the proposed project.  

  

d. Proposed measures to avoid, minimize, or compensate for loss, changes to, and 

disturbance to resources. Please include plans for the above and any permits that may be 

required.   

N/A.  
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14.    Transportation    

a. Identify public streets and highways serving the site or affected geographic area and 

describe proposed access to the existing street system.  Show on site plans, if any.   

Access to the site will be achieved from 6th Ave.   

  

b. Is the site or affected geographic area currently served by public transit?  If so, generally 

describe.  If not, what is the approximate distance to the nearest transit stop?   

The nearest bus stop is located on 6th Ave just east of the project frontage. This stop is served by 

Pierce Transit.  

  

c. How many additional parking spaces would the completed project or non-project proposal 

have?  How many would the project or proposal eliminate?   

As a result of the project, there is a net loss of five (5) parking stalls. The total number of stall provided 

exceeds the minimum required Per Tacoma Municipal Code.  

  

d. Will the proposal require any new or improvements to existing roads, streets, pedestrian, 

bicycle or state transportation facilities, not including driveways? If so, generally describe 

(indicate whether public or private).    

No street improvements will be included as part of this project.  

    

e. Will the project or proposal use (or occur in the immediate vicinity of) water, rail, or air 

transportation?  If so, generally describe.   

No.  

  

f. How many vehicular trips per day would be generated by the completed project or 

proposal? If known, indicate when peak volumes would occur and what percentage of the 

volume would be trucks (such as commercial and nonpassenger vehicles). What data or 

transportation models were used to make these estimates?   

Per the trip generation estimate memo prepared by PACLAND net new trips generated by this proposal 

are estimated to be 1476 daily trips, 49 trips during the weekday AM peak hour and 52 trips during the 

weekday PM peak hour. These numbers were determined using methodology documented in the 

Institute of Transportation Engineers Trip Generation Manual.  

 

g. Will the proposal interfere with, affect or be affected by the movement of agricultural and 

forest products on roads or streets in the area? If so, generally describe.   

The proposed project is not anticipated to affect or be affected by the movement of agricultural and 

forest products on roads or streets in the area.  

  

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

None proposed.  
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  Because these questions are very general, it may be helpful to read them in 

conjunction    with the list of the elements of the environment.  

  When answering these questions, be aware of the extent 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; pro- 

duction, 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 environmentally sensitive areas or  areas 

designated (or eligible or under study) for governmental protection; such as parks,  

wilderness, wild and scenic rivers, threatened or endangered species habitat, historic or  

cultural sites, wetlands, floodplains, or prime farmlands?  

  

  

  

  Proposed measures to protect such resources or to avoid or reduce impacts are:  
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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. Identify, if possible, whether the proposal may conflict with local, state, or federal laws or 

requirements for the protection of the environment.   
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GEOTECHNICAL ENGINEERING REPORT 

PROPOSED CONVENIENCE STORE 

5110 6TH AVENUE 

TACOMA, WASHINGTON 

 

Project No. 1743.01 

March 12, 2018 

 

 

INTRODUCTION 

This report presents the subsurface conditions encountered at the site and our geotechnical 

engineering recommendations for the proposed project.  Supporting data including detailed 

exploration logs and field exploration procedures, results of laboratory testing, and other 

supporting information are presented as appendices.    

 

Our geotechnical engineering scope of services for the project included a site reconnaissance, 

subsurface evaluation, laboratory testing, analysis of the data, and preparation of this report.  The 

subsurface evaluation consisted of completing seven exploratory borings (designated B-1 through 

B-7) across the site.  The borings extended to depths of approximately 9 to 26½ feet below ground 

surface (bgs). 

 

Figure 1, the Site and Exploration Plan, presents the approximate locations of our subsurface 

explorations completed for this project.  Figure 2, Lateral Earth Pressures for Temporary Soldier Pile 

Wall and Figure 3, Lateral Pressures from Surcharge Loads, present recommended lateral earth 

pressures that can be used for temporary shoring design.   Appendix A contains a description of our 

field procedures and the boring logs.  Appendix B contains a description of the various laboratory 

testing procedures and the test results. 

 

SITE DESCRIPTION 

The project site consists of one tax parcel of approximately 0.6 acres located at 5110 6th Avenue 

in Tacoma, Pierce County, Washington.  The site was previously developed with a building and 

associated asphalt pavement and landscaping.  Based on historical aerial photographs, the building 

appears to have been demolished between September 2009 and May 2010.  The approximate 

southern quarter of the site remains paved with asphalt and an asphalt driveway is present on the 

north end of the parcel that connects the businesses to the east and west of the site together.  One 

lane, approximately 12 feet wide, of a two-lane concrete access driveway is situated just inside the 

west property line of the site.  The site is relatively flat with topographic relief estimated to be on the 

order of 2 feet.   

 

The site is bordered to the north by 6th Avenue and a church beyond, to the south by asphalt paved 

parking areas and a stormwater detention and infiltration pond, to the west by a relatively new Sonic 

Drive-In restaurant, and to the east by a multi-unit commercial strip building. 

 

PROJECT UNDERSTANDING 

We understand the project site was originally planned for a different proposed development and 
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will now be developed as a 3,010 square foot 7-11 convenience store and fueling facility. ZGA 

completed a geotechnical evaluation for the original planned development. Based on the results 

of the geotechnical evaluation and our understanding of the new project, the scope of the original 

geotechnical evaluation appears adequate to address the geotechnical elements of the new 

project. As part of the redesign of the site, ZGA has been requested to revise the geotechnical 

engineering report for the proposed 7-11 project and include additional recommendations for the 

design and construction of the below-ground fuel storage tanks, fuel island slab and foundations, 

and the trash enclosure. 

 

SUBSURFACE EXPLORATIONS 

The subsurface evaluation consisted of completing seven borings (B-1 to B-7) across the site on 

December 12, 2016.  The borings were laid out based on the original site layout.  The approximate 

locations of the explorations, with respect to the new proposed 7-11 convenience store and fueling 

facility, are presented in Figure 1, the Site and Exploration Plan.  The locations of the explorations 

were determined by measuring from existing site features. 

 

SUBSURFACE CONDITIONS 

Published Geologic Mapping  

According to the U.S. Geological Survey, Geologic Map of the Tacoma 1:100,000 scale 

Quadrangle, Washington, OF-93-233, by J.C. Yount, J.P. Minard and G.R. Dembroff (2015) the 

area that includes the project site is underlain by Vashon Till (Qgt).  The till is described as a 

mixture of highly compact, low permeability, gray to brown and yellowish brown, clay, silt, sand, 

and gravel. The soil conditions encountered in the borings below the undocumented fill generally 

consisted of glacial till.  

 

Soil Conditions 

Soils were visually classified in general accordance with the Unified Soil Classification System.  

Detailed, descriptive logs of the subsurface explorations and the procedures utilized in the 

subsurface exploration program are presented in Appendix A. Generalized descriptions of 

subsurface soil conditions observed in specific areas of the site are presented below.   

 

The stratification and horizontal extent of the soil types appeared to vary between explorations.  

Variations in subsurface conditions exist between the exploration locations and the nature and 

extent of variations between the explorations may not become evident until construction.  

Stratification boundaries on the boring logs represent the approximate depth of changes in soil 

types, although the transition between materials may have been gradual. If variations become 

apparent during construction, it may be necessary to reevaluate the recommendations of this 

report. 

 

Borings B-1, B-2, B-3, B-6 and B-7 were completed in unpaved areas of the site.  Approximately 

4 inches of root-laden, silty sand was encountered beneath the surface vegetation.  Organic-rich, 
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dark brown, topsoil was not observed in any of the borings.  Borings B-4 and B-5 were completed 

in asphalt-paved areas. The asphalt varied in thickness from approximately 2 to 2½ inches.  Below 

the asphalt, crushed gravel base course was encountered and varied in thickness from 

approximately 3 to 4 inches. 

 

Soils interpreted as undocumented fill were encountered below the surface materials in all of the 

borings.  In general, the fill primarily consisted of very loose to loose silty sand with varying 

proportions of gravel.  A few of the samples were medium dense.  Borings B-2 through B-5 were 

drilled deep enough to penetrate through the fill and into native soil.  The fill thickness in these 

borings varied from approximately 11½ to 22½ feet.   

 

Debris such as building demolition material, rubble or trash was not observed in the samples or 

soil cuttings during drilling.  However, this does not eliminate the potential presence of unsuitable 

materials within the fill material.  Fill by nature can be highly variable and can vary between our 

discrete drilling locations and sample intervals.  A 2½-inch thick layer/large piece of asphalt was 

encountered in boring B-1, buried under about 6 inches of fill soil.  

 

Groundwater 

None of the borings encountered groundwater at the time of drilling.  Groundwater levels, flow 

rates and soil moisture conditions should be expected to vary.  Fluctuations of the groundwater 

levels will likely occur due to seasonal variations in the amount of rainfall, runoff and other factors 

not evident at the time the explorations were performed.  Therefore, groundwater levels during 

construction or at other times in the life of the structure may be higher than indicated on the logs.  

The possibility of perched water at the interface between the fill and native soil should be 

considered when developing the design and construction plans for the project.  

 

Summary of Laboratory Testing 

Laboratory testing was completed on select soil samples obtained from our borings.  Laboratory 

testing included moisture content and grain size analysis.  The results of moisture content testing 

are shown on the boring logs.  Results of remaining testing are provided in Appendix B.   

Samples collected within the upper 9 feet in borings B-1 through B-7 had moisture contents 

ranging from about 7 to 24 percent.  Several of the samples appeared to be in excess of the 

optimum content while the other samples appeared to be at or slightly above the estimated 

optimum moisture content.  Grain-size (sieve) tests indicate fines contents (silt and clay size 

particles) ranging from about 23 to 28 percent in representative near-surface samples.   

 

CONCLUSIONS AND RECOMMENDATIONS 

General Considerations 

Due to the presence of up to approximately 22½ feet of very loose to loose, undocumented fill, 

within the building pad, direct support of conventional, shallow, spread foundations is not 
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recommended.  Additionally, the loose fill varies in thickness below the proposed fuel storage 

tanks. This too is considered unsuitable for support of the proposed tanks.  The risk of unforeseen 

conditions within the existing undocumented fill soils cannot be eliminated without completely 

removing and replacing the fill. In lieu of removing and replacing the fill soil, we recommend that 

the building, fuel island canopy, and pole sign be supported on rammed aggregate piers (such as 

Geopiers™) or 4-inch diameter steel pin piles. We also recommend that the fuel tanks be 

supported on rammed aggregate piers in order to provide more uniform support of the tanks and 

to limit differential settlement. 

 

Wet weather prevails in the project vicinity for a significant portion of the year (generally mid-

October through April).  Site soils contain a significant fraction of fines and these soils will quickly 

become unstable, soft and unsuitable for reuse as structural fill during periods of seasonal wet 

weather.  

 

The following sections of this report present specific geotechnical recommendations for the 

project.  Our recommendations are based on the observed soil conditions at specific exploration 

locations.  Differing soil conditions than those observed in our borings may become evident during 

construction.  The risk of such differing conditions is elevated on sites such as this site where 

previously placed fill is present.  Our recommendations are further based on the assumption that 

earthwork for site grading, utilities, foundations, floor slabs, and pavements will be monitored by 

a geotechnical engineer from ZGA. 

 

Seismic Considerations 

Seismic Setting:  According to the U.S. Geological Survey1, the closest mapped fault to the project 

site is the southern-most trace of the Tacoma fault zone. The fault is approximately 2.4 miles 

northwest of the project site. Based on the distance between the site and the fault, we estimate 

that the risk associated with fault surface rupture at the site is low. 

 

IBC Seismic Design Parameters:  Values provided below are based upon data from the 2012 

International Building Code. The following table summarizes our recommended seismic design 

criteria. Our recommendation to use Seismic Site Class D is based on the subsurface conditions 

encountered, deep subsurface conditions presented on geologic maps that include the project 

site, and our familiarity of the geologic conditions in the area.   

 

IBC Seismic Design Criteria 

Parameter Value 

2012 International Building Code Site Classification (IBC)  Site Class D 

Site Latitude/Longitude 47.2550/-122.5061 

                                                           
1 Barnett, Elizabeth A., Haugerud, Ralph A., Sherrod, Brian L., Weaver, Craig S., Pratt, Thomas L., and Blakely, 
Richard J., compilers, 2010, Preliminary atlas of active shallow tectonic deformation in the Puget Lowland, 
Washington: U.S. Geological Survey Open-File Report 2010-1149, 32 p., 14 maps 
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IBC Seismic Design Criteria 

Mean Peak Ground Acceleration, PGAM 0.50g 

Spectral Short-Period Acceleration, Ss 1.309g (Site Class B) 

Spectral 1-Second Acceleration, S1 0.513g (Site Class B) 

Site Coefficient for a Short Period, Fa 1.000 

Site Coefficient for a 1-Second Period, Fv 1.500 

Spectral Acceleration for a 0.2-Second Period, SMs 1.309g (Site Class D) 

Spectral Acceleration for a 1-Second Period, SM1 0.770g (Site Class D) 

Design Short-Period Spectral Acceleration, SDS 0.872g (Site Class D) 

Design 1-Second Spectral Acceleration, SD1 0.513g (Site Class D) 

1 Note: Based on borings completed and our familiarity with deeper mapped geologic conditions in the project area. 

 

The site soils are not considered to be prone to liquefaction due to the lack of groundwater in the 

very loose to medium dense fill soils encountered. The potential for seismic related settlement of 

the unsaturated fill soil is considered moderate for conventional shallow foundations given the 

loose nature of a majority of the fill soils.  Shallow foundation bearing capacity failure is considered 

unlikely during a design-level earthquake provided the soils in the building pad are prepared as 

recommended in this report.  

 

Site Preparation 

Existing Utility Removal:  We recommend that all existing underground utilities within the 

proposed building pad be completely removed.  Utility pipes outside the building envelope could 

be abandoned in place, provided they are fully grouted with controlled density fill (CDF) and the 

trench backfill is density tested to verify that it meets the compaction levels presented in the 

project specifications.  Localized excavations made for removal of utilities or existing unsuitable 

trench backfill should be backfilled with structural fill as outlined in the following section of this 

report. 

 

Erosion Control Measures:  Stripped surfaces and soil stockpiles are typically a source of runoff 

sediments.  We recommend that silt fences, berms, and/or swales be installed around the 

downslope side of stripped areas and stockpiles in order to capture runoff water and sediment.  If 

earthwork occurs during wet weather, we recommend that all stripped surfaces be covered with 

straw to reduce runoff erosion, whereas soil stockpiles should be protected with anchored plastic 

sheeting.   

 

Temporary Drainage:  Stripping, excavation, grading, and subgrade preparation should be 

performed in a manner and sequence that will provide drainage at all times and provide proper 

control of erosion.  The near surface site soils have a moderate fines (silt and clay) content and 

are therefore susceptible to disturbance and erosion when wet.  The site should be graded to 

prevent water from ponding in construction areas and/or flowing into and/or over excavations.  

Exposed grades should be crowned, sloped, and smooth-drum rolled at the end of each day to 

facilitate drainage if inclement weather is forecasted.  Accumulated water should be removed 
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from subgrades and work areas immediately and prior to performing further work in the area.  

Equipment access may be limited, and the amount of soil rendered unfit for use as structural fill 

may be greatly increased if drainage efforts are not accomplished in a timely manner. Successful 

drainage of saturated zones due to accumulations of surface water would be relatively slow due 

to the fines content of the surficial soils.  Instead, aeration, chemical treatment, or removal and 

replacement would be more expeditious.   

 

Clearing and Stripping:  We anticipate that clearing and stripping of organics will average about 

4 inches in thickness and organic-rich topsoil will be limited to landscape islands on the site.  If 

existing landscape planters will be demolished as part of this project, additional subgrade 

preparation consisting of over-excavation of organic soils and replacement with structural fill 

should be expected in these areas.  Thicker deposits of topsoil and organics should be expected 

where shrubs are present.  Elsewhere, asphalt pavement will need to be removed from the 

surface where it will not be used as part of the new development.   

 

Subgrade Preparation:  Once site preparation is complete, all areas of exposed subgrade that do 

not require over-excavation and are at design subgrade elevation or areas that will receive new 

structural fill should be compacted to a firm and unyielding condition.  Areas that will likely require 

over-excavation include the sidewalk, garbage enclosure, and fuel island slab subgrades.  Some 

moisture conditioning of site soils may be required to achieve a moisture content appropriate for 

compaction.  The extent of moisture conditioning will likely be a function of when the site earthwork 

takes place.  A suitable moisture content is generally within ±2 percent of the soils optimum 

moisture content.  Our laboratory testing indicates that, at the time our explorations were 

completed, in-situ moisture contents of the fill soils ranged from about 5 to 13 percent.  We 

anticipate the optimum moisture content of the on-site soils is about 7 to 9 percent.  

 

Once compacted, subgrades should be evaluated through density testing and proof-rolling the 

pavement and floor slab subgrades with a loaded dump truck or heavy rubber-tired construction 

equipment weighing at least 20 tons to assess the subgrade compaction and to detect soft and/or 

yielding soils.  In the event that compaction fails to meet the specified criteria, the upper 12 inches 

of subgrade should be scarified and moisture conditioned as necessary to obtain at least 95 

percent of the maximum laboratory density (per ASTM D1557).  Those soils which are soft, 

yielding, or unable to be compacted to the specified criteria should be over-excavated and 

replaced with suitable material as recommended in the Structural Fill section of this report.  

Alternatively, over optimum soils could be treated with cement as a method to stabilize and 

strengthen soft, wet soils.  

 

If possible, we recommend that earthwork be completed during drier periods of the year when the 

soil moisture content can be controlled by aeration and drying.  If earthwork or construction 

activities take place during extended periods of wet weather, or if the in-situ moisture conditions 

are elevated above the optimum moisture content, the soils could become unstable or not be 

compactable.  In the event the exposed subgrade becomes unstable, yielding, or unable to be 
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compacted due to high moisture conditions, we recommend that the materials be removed to a 

sufficient depth in order to develop stable subgrade soils that can be compacted to the minimum 

recommended levels.  The severity of construction problems will be dependent, in part, on the 

precautions that are taken by the contractor to protect the subgrade soils.   

 

To protect stable subgrades, either inside or outside the building pad, we recommend using 

crushed rock or crushed recycled concrete.  The thickness of the protective layer should be 

determined by the contractor at the time of construction based on the moisture condition of the 

soil and the amount of anticipated traffic.   

 

Freezing Conditions:  If earthwork takes place during freezing conditions, all exposed subgrades 

should be allowed to thaw and then be compacted prior to placing subsequent lifts of structural 

fill.  Alternatively, the frozen material could be stripped from the subgrade to expose unfrozen soil 

prior to placing subsequent lifts of fill or foundation components.  The frozen soil should not be 

reused as structural fill until allowed to thaw and adjusted to the proper moisture content, which 

may not be possible during winter months.  

 

Structural Fill Materials and Placement 

Structural fill includes any material placed below the underground storage tanks, foundations, 

floor slabs and pavement sections, within utility trenches, and behind retaining walls.  Prior to the 

placement of structural fill, all surfaces to receive fill should be prepared as previously 

recommended in the Site Preparation section of this report. 

 

Laboratory Testing:  Representative samples of on-site and imported soils to be used as structural 

fill should be submitted for laboratory testing at least 4 days in advance of its intended use in 

order to complete the necessary Proctor tests. 

 

Re-Use of Site Soils as Structural Fill:  It is our opinion that the non-organic native and existing fill 

soils encountered on the site are suitable for reuse as general structural fill from a compositional 

standpoint provided it is placed and compacted in accordance with the recommendations 

presented in this report.  Some of the site soils may be wet of optimum and will require moisture 

conditioning (drying) prior to use as structural fill.  The reuse of site soils as structural fill during 

wet weather will be much more difficult.  Cement stabilization may be necessary if the moisture 

content of the soil exceeds the optimum moisture content by more than 2 to 3 percent.  Some of 

the soils encountered may contain organics in excess of the maximum recommended limit, 

although it appears to be of limited quantity.  We recommend that site soils used as structural fill 

have less than 4 percent organics by weight and have no woody debris greater than ½ inch in 

diameter.  We recommend that all pieces of organic material greater than ½ inch in diameter be 

picked out of the fill before it is compacted.  

 

Imported Structural Fill:  Imported structural fill will be required for general site grading.  The 

appropriate type of imported structural fill will depend on the weather conditions.  During extended 
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periods of dry weather, we recommend imported fill meet the requirements of Common Borrow 

as specified in Section 9-03.14(3) of the 2018 Washington State Department of Transportation, 

Standard Specifications for Road, Bridge, and Municipal Construction (WSDOT Standard 

Specifications). The on-site soils would be classified as Common Borrow.  During wet weather, 

higher-quality (lower fines content) structural fill might be required, as Common Borrow may 

contain sufficient fines to be moisture sensitive.  During wet weather we recommend that imported 

structural fill meet the requirements of Gravel Borrow as specified in Section 9-03.14(1) of the 

WSDOT Standard Specifications.   

 

Pavement Subgrades:  Any structural fill used within the upper one foot below pavement sections 

should have a minimum California Bearing Ratio (CBR) of 20 when compacted to a minimum of 

95 percent of the modified Proctor maximum dry density.  A CBR value of 20 is considered to be 

representative of the soils encountered at the site (when adequately compacted) and has been 

used to develop our pavement section recommendations. 

 

Moisture Content:  The suitability of soil for use as structural fill will depend on the prevailing 

weather at the time of construction, the moisture content of the soil, and the fines content (that 

portion passing the U.S. No. 200 sieve) of the soil.  As the amount of fines increases, the soil 

becomes increasingly sensitive to small changes in moisture content.  Soils containing more than 

about 5 percent fines (such as most of the on-site soils) cannot be consistently compacted to the 

appropriate levels when the moisture content is more than approximately 2 percent above or 

below the optimum moisture content (per ASTM D1557).  Optimum moisture content is that 

moisture content which results in the greatest compacted dry density with a specified compactive 

effort. 

 

Fill Placement:  Structural fill should be placed in horizontal lifts not exceeding 8 inches in loose 

thickness.  Each lift of fill should be compacted using compaction equipment suitable for the soil 

type and lift thickness. Each lift of fill should be compacted to the minimum levels recommended 

below based on the maximum laboratory dry density as determined by the ASTM D1557 Modified 

Proctor Compaction Test.  Moisture content of fill at the time of placement should be within plus 

or minus 2 percent of optimum moisture content for compaction as determined by the ASTM 

D1557 test method.  

    

Compaction Criteria:  Our recommendations for soil compaction are summarized in the following 

table.  Structural fill for roadways and utility trenches in municipal rights-of-way should be placed 

and compacted in accordance with the jurisdiction codes and standards.  We recommend that a 

geotechnical engineer be present during grading so that an adequate number of density tests 

may be conducted as structural fill placement occurs.  In this way, the adequacy of the earthwork 

may be evaluated as it proceeds.   
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RECOMMENDED SOIL COMPACTION LEVELS 

Location Minimum Percent Compaction* 

All fill below building floor slabs and foundations 92 

Upper 2 feet of fill below exterior slabs and pavements 95 

Pavement and exterior slab fill below two feet 92 

Retaining wall backfill less than 2 feet from wall 90 - 92 

Retaining wall backfill more than 2 feet from wall 95 

Upper two feet of utility trench backfill 95 

Utility trenches below two feet 92 

Landscape Areas 90 

*  ASTM D1557 Modified Proctor Maximum Dry Density 

 

Utility Trenching and Backfilling 

We recommend that utility trenching conform to all applicable federal, state, and local regulations, 

such as OSHA and WISHA, for open excavations.  Trench excavation safety guidelines are 

presented in WAC Chapter 296-155 and WISHA RCW Chapter 49.17. 

 

Trench Dewatering:  Groundwater was not encountered in our borings at the time of drilling.  If 

dewatering becomes necessary, the appropriate type of dewatering system should be determined 

by the contractor based on the conditions encountered.  

 

Trench Excavations:  Due to the very loose to loose nature of the fill soils at the site, the existing 

fill should be expected to cave in open excavations such as utility trenches. Such caving should 

be considered when designing the location of underground structures relative to other above- and 

below-ground structures. 

 

Utility Subgrade Preparation:  We recommend that all utility subgrades be firm and unyielding and 

free of all soils that are loose, disturbed, or pumping.  Given the presence of loose, undocumented 

fill soils across much of the site, we recommend that the upper foot of utility subgrades be 

compacted to a firm and unyielding condition.  Soils that pump or yield should be removed and 

replaced.  All structural fill used to replace over-excavated soils should be compacted as 

recommended in the Structural Fill section of this report.   

 

Structures such as manholes and catch basins which extend into soft or loose soils should be 

underlain by at least 12 inches of crushed gravel fill compacted to at least 90 percent of the 

modified Proctor maximum dry density.  This granular material could consist of crushed rock, 

quarry spalls, or coarse crushed concrete.  Alternatively, quarry spalls or clean ballast could be 

used if groundwater seepage is encountered.  Adequate space should be provided around all 

backfilled structures in order to achieve the recommended compaction levels for structural fill. 
 

Bedding and Initial Backfill:  We recommend that a minimum of 4 inches of bedding material be 

placed above and below all utilities or in general accordance with the utility manufacturer’s 
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recommendations and local ordinances.  We recommend that pipe bedding consist of Gravel 

Backfill for Pipe Zone Bedding as specified in Section 9-03.12(3) of the WSDOT Standard 

Specifications.  All trenches should be wide enough to allow for compaction around the haunches 

of the pipe, or material such as pea gravel should be used below the spring line of the pipes to 

eliminate the need for mechanical compaction in this portion of the trenches.  If water is 

encountered in the excavations, it should be removed prior to fill placement.   

 

Trench Backfill:  Materials, placement and compaction of utility trench backfill should be in 

accordance with the recommendations presented in the Structural Fill section of this report.  In 

our opinion, the initial lift thickness should not exceed one foot unless recommended by the 

manufacturer to protect utilities from damage by compacting equipment.  Light, hand operated 

compaction equipment may be utilized directly above utilities if damage resulting from heavier 

compaction equipment is of concern. 

 

Temporary and Permanent Slopes 

Temporary excavation slope stability is a function of many factors, including: 

 

• The presence and abundance of groundwater; 

• The type and density of the various soil strata; 

• The depth of cut; 

• Surcharge loadings adjacent to the excavation; and 

• The length of time the excavation remains open. 

 

As the cut is deepened, or as the length of time an excavation is open, the likelihood of bank failure 

increases; therefore, maintenance of safe slopes and worker safety should remain the responsibility 

of the contractor, who is present at the site, able to observe changes in the soil conditions, and 

monitor the performance of the excavation.   

 

It is exceedingly difficult under the variable circumstances to pre-establish a safe and 

“maintenance-free” temporary cut slope angle.  Therefore, it should be the responsibility of the 

contractor to maintain safe temporary slope configurations since the contractor is continuously at 

the job site, able to observe the nature and condition of the cut slopes, and able to monitor the 

subsurface materials and groundwater conditions encountered.  Unsupported vertical slopes or 

cuts deeper than 4 feet are not recommended if worker access is necessary.  The cuts should be 

adequately sloped, shored, or supported to prevent injury to personnel from local sloughing and 

spalling.  The excavation should conform to applicable Federal, State, and Local regulations. For 

preliminary planning purposes, we anticipate that temporary slopes on the order of 1½H:1V to 

2H:1V should be expected. 

  

According to Chapter 296-155 of the Washington Administrative Code (WAC), the contractor 

should make a determination of excavation side slopes based on classification of soils 

encountered at the time of excavation. Temporary cuts may need to be constructed at flatter 
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angles based upon the soil moisture and groundwater conditions at the time of construction.  

Adjustments to the slope angles should be determined by the contractor at that time.   

 

We recommend that all permanent cut or fill slopes constructed in native soils be designed at a 

2½H:1V (Horizontal:Vertical) inclination or flatter.  All permanent cut and fill slopes should be 

adequately protected from erosion both temporarily and permanently.   

 

Temporary Soldier Pile Shoring 

We understand that the proposed convenience store will have a fueling station located in the 

approximate center of the site and has underground storage tanks located to the north. The 

underground storage tanks require an excavation on the order of 12 feet or more in depth.  Due 

to the loose fill conditions in the area of the underground storage tanks and an access road to the 

neighboring development immediately adjacent to the required tank excavation, temporary 

shoring will be needed on the west side of the excavation.  

 

Based on the preliminary plans, we anticipate that temporary shoring will be needed along the 

west side of the fuel storage tank excavation adjacent to the existing access road.  We assume 

that the other sides of the excavation will not need temporary shoring, but instead will be treated 

as a temporary cut slopes.  

 

Temporary Soldier Pile Shoring Considerations: Soldier pile walls consist of vertical steel beams 

installed in drilled shafts that extend below the bottom of the cut. The shafts are typically backfilled 

below the bottom of the cut with structural or lean-mix concrete and controlled density fill (CDF) 

above the bottom of the cut.  Once the cementitious material has hardened, the excavation 

proceeds and lagging (typically dimensional lumber for temporary applications) is installed 

between the flanges of the vertical elements to support the cut as the excavation extends down.  

Soldier pile and lagging walls that are not exposed to significant surcharge loads can typically 

cantilever to a maximum exposed height of about 15 feet.  Provided the maximum exposed height 

of temporary shoring on this project is about 15 feet or less, we expect cantilever-type soldier pile 

shoring will be feasible for this project.     

 

The shoring design criteria presented in this report should be used by the shoring designer to 

design an appropriate shoring system.  The shoring design should be reviewed by Zipper Geo 

Associates for conformance with design criteria presented herein.  It is generally not the purpose 

of this report to provide specific criteria for construction methods, materials or procedures for 

shoring.  It should be the responsibility of the shoring designer and contractor to verify the 

subsurface conditions prior to bidding and determine select appropriate materials and methods 

for design and construction. 

 

Soldier Pile Shoring and Lagging Design Parameters: The design of shoring is generally 

accomplished using empirical relationships and apparent earth pressure distributions. These 
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earth pressure distributions or envelopes do not represent the precise distribution of earth 

pressures but rather constitute hypothetical pressures from which tieback loads can be calculated 

which would not likely be exceeded in the excavation. Additionally, pressures must be selected 

to limit deflections, both vertical and horizontal, of nearby settlement sensitive structures, 

roadways and utilities. The design of soldier pile and lagging shoring should include lateral 

pressures exerted by the adjacent soil, surcharge loads from the adjacent building, and other 

surcharges such as traffic, construction materials, crane pad loads, or temporary soil stockpiles 

adjacent to the excavation.  Lateral load resistance can be mobilized passive pressures on 

members that extend below the bottom of the excavation.  Increased lateral load resistance could 

be mobilized through the use of tiebacks that extend beyond the pressure envelopes, if needed. 

 

Design of soldier pile shoring should be based on either “active” or “at-rest” lateral earth 

pressures, depending on the degree of deformation that the shoring wall can tolerate.  Lateral 

wall movement for soldier pile shoring designed using active earth pressures typically range from 

about 0.2 percent to 0.5 percent of the wall height.  The lateral movement is typically accompanied 

by vertical settlement of about 0.15 percent to 0.5 percent of the wall height with the maximum 

occurring immediately behind the wall face and trending to zero at a distance of roughly two times 

the wall height.   If existing utilities or buildings within the zone of influence are considered to be 

insensitive to this degree of settlement, then it would be appropriate to design utilizing active earth 

pressures. An assumed “at-rest” earth pressure condition theoretically assumes no movement of 

the soil behind the shoring, however, some settlement should realistically be anticipated due to 

construction practices and/or the fact that it is not possible to construct a perfectly stiff shoring 

system.   

 

The attached Temporary Soldier Pile Shoring Design Parameters, Figure 2 provides our 

recommendations for cantilever soldier pile shoring design.  Additionally, construction loads such 

a stockpiled soils and crane outrigger loads must be applied. Figure 3, Lateral Pressures From 

Surcharge Loads, provides pressure diagrams for lateral earth pressures resulting from vertical 

surcharges behind shoring walls.  For traffic surcharges on the shoring walls we recommend using 

an equivalent soil surcharge of 2 feet (250 psf) be added to the walls extending down to an 

elevation based on a 1H:1V influence line from the drive surface to the shoring. 

 

Construction of soldier pile shoring walls should be in accordance with Section 6-16 of the 

WSDOT Standard Specifications.  When caving soil conditions are encountered in soldier pile 

excavations, we recommend the contractor case or otherwise stabilize the excavation in general 

accordance with WSDOT Standard Specification Section 6-16.3(3), Shaft Excavation. We 

anticipate that the loose to very loose fill encountered from existing grade to 11.5 feet below grade 

in exploration B-2 will be highly susceptible to caving. We also recommend that shaft backfilling 

be completed in general accordance with WSDOT Standard Specification Section 6-16.3(5), 

Backfilling Shaft, particularly with respect to when water is present in the excavations. We 

recommend the contractor be prepared to clean out the bottom of all shafts using a clean-out 

bucket so that slough is limited to 2 inches or less. 
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We recommend that lagging be designed in general accordance with Section 6-16.3(6) of the 

2018 WSDOT Standard Specifications. For purposes of lagging design, the site soils may be 

classified as Type 2 soils.  Prompt and careful installation of lagging will reduce potential loss of 

ground.  The excavation height prior to lagging installation should not exceed 5 feet to maintain 

stability of the cut face.  Shorter cuts will likely be necessary depending on the stability of the 

exposed fill soil.  We recommend all void space between the lagging and soil be backfilled and 

that the backfill consist of free-draining sand and gravel or CDF. The requirements for lagging 

should be made the responsibility of the shoring subcontractor to prevent soil failure, sloughing 

and loss of ground and to provide safe working conditions.   

 

Shoring Monitoring Plan: Any time an excavation is made below the level of existing buildings, 

utilities or other structures, there is risk of damage even if a well-designed shoring system has 

been planned.  If there are settlement-sensitive structures or facilities located within a horizontal 

distance of two times the wall height, we recommend a shoring monitoring program be 

implemented.   

 

In order to establish the condition of existing facilities prior to construction, we recommend that 

the owner and/or representatives make a complete inspection and evaluation of pavements, 

structures, and utilities around the proposed excavation.  This inspection should be directed 

towards detecting any existing signs of damage, particularly those caused by settlement or lateral 

movement.  The observations should be documented by pictures, notes, survey drawings, or 

other means of verification.  The contractors also should establish for their own records the 

existing conditions prior to construction. 

 

The monitoring program should include measurements of the horizontal and vertical movements 

of the adjacent structures and the shoring system itself.  At least two reference lines should be 

established adjacent to the excavation at horizontal distances back from the excavation space of 

about 1/4H and 3/4H, where H is the final excavation height. Reference points for horizontal 

movement should also be placed at the tops of the soldier piles.  

 

The measuring system used for shoring monitoring should have an accuracy of at least 0.01-foot.  

All reference points on the existing structures should be installed and readings taken prior to 

commencing the excavation.  All reference points should be read prior to and during critical stages 

of construction when the piles are not braced by the structure.  The frequency of readings will 

depend on the results of previous readings and the rate of construction.  As a minimum, readings 

should be taken at least once a week throughout construction until the permanent basement walls 

are completed up to the ground level of the building.  All readings should be reviewed by the 

geotechnical and structural engineers. 

 

Structural Support Options 

The project site is underlain by up to approximately 22½ feet (or possibly more) of undocumented 

fill material.  The relative density of the fill soils, as determined by the Standard Penetration Tests 
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performed during the geotechnical evaluation, indicate the majority of the fill varies from very 

loose to loose.  While the explorations did not encounter debris such as building material, rubble 

or trash, this does not eliminate the potential presence of unsuitable materials within the fill 

materials.  Fill by nature can be highly variable and can vary between our discrete drilling locations 

and sample intervals.  In order to limit total and differential settlements to less than 1 inch and ¾ 

inch over 40 feet, respectively, we recommend that the all settlement sensitive structures such as 

building, pump island canopy and pole sign foundations, underground storage tanks, and possibly 

floor slabs be supported on rammed aggregate piers. 

 

Aggregate Piers 

Ground Improvement:  Based on the potential magnitude of post-construction settlement, we 

recommend that rammed aggregate piers (RAPs) be used to densify and or stiffen the existing fill 

soils in order to meet settlement performance requirements.  Using ground improvement RAPs 

would allow the building to be supported on conventional shallow foundations.  Additionally, the 

floor slab could be supported on-grade although the thickness and reinforcing requirements could 

be greater than for a conventional slab-on-grade floor.   

 

RAP construction involves the partial replacement of unsuitable soils with a column of compacted 

crushed gravel. RAPs are generally constructed in one of two ways: (1) using a vibrating probe 

that penetrates the ground either under its own weight or from the pressure provided by a mandrel 

and backfilling the resulting shaft from the bottom up, or (2) by drilling 2- to 3-foot diameter shafts 

to the prescribed depth with an auger rig and then top-feeding the gravel in lifts and compacting 

with a specialty compaction rig. 

 

Ground improvement design is typically completed by a specialty contractor on a design-build 

basis to meet performance criteria (allowable total and differential settlements, bearing capacity, 

etc.) established by the owner or structural engineer.  The contractor would use the data from the 

boring log and lab testing in this report as the basis for the specific design or acquire additional 

data if they deem necessary.  The contractor also develops specifications for construction of the 

aggregate piers, the diameter and spacing, products to be used, as well as tolerance and 

acceptance criteria.  

 

We recommend the project team consult with local ground improvement contractors (such as 

Geopier (David Van Thiel, 425-646-2995), Hayward Baker, Condon Johnson, and DBM) to 

evaluate the feasibility of the ground improvement option and its associated cost.  For design of 

ground improvement for the project, we recommend the project team and ground improvement 

contractors consider the following: 

 

• Performance Criteria:  We recommend the project team provide performance criteria to the 

ground improvement contractors including allowable static and seismic total and differential 

foundation settlements and foundation loads. For example, static total and differential 
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settlements could be limited to ¾ inch and ½ inch, respectively, while total and differential 

seismic settlements could be limited to less strict magnitudes of settlement. 

 

• Foundation Design:  Bearing surfaces should be specified to provide a minimum allowable 

bearing capacity of 3,000 psf for structural design of the footings. The recommended allowable 

bearing pressure assumes any unsuitable fill or soft soils, if encountered, will be over-

excavated and replaced with structural fill and is satisfactory to the aggregate pier designer. 

The net allowable bearing pressure can be increased by one-third to resist transient, dynamic 

loads such as wind or seismic forces. We recommend that spread and continuous footings 

have minimum dimensions of 24 inches and 18 inches, respectively. Exterior footings should 

be embedded a minimum of 18 inches below finished grade for frost protection.  We 

recommend using an allowable passive pressure of 200 psf per foot of embedment, neglecting 

the upper 12 inches of embedment and an allowable coefficient of base friction 0.3. The 

allowable passive resistance and base friction are based on a safety factor of 1.5. We 

recommend that a footing drain system be installed around the exterior perimeter of the 

proposed building. We recommend the drain invert be a minimum of 12 inches below the 

bottom of the floor slab and be constructed in accordance with the subsequent retaining wall 

foundation drain recommendations. 

 

• Underground Fuel Storage Tanks:  Due to the presence of variable thickness, very loose to 

loose, fill soils beneath the proposed storage tanks, we recommend that the fill be densified 

to provide more uniform support of the tanks. We recommend that the tank manufacturer be 

consulted regarding the preparation of the tank subgrade above the stone columns. 

 

• Pole Sign Foundation: We recommend that the pole sign foundations be supported on stone 

columns due to the presence of very loose to loose fill. 

 

• Geotechnical Information:  Provide ground improvement contractors a copy of this report for 

informational purposes.  Ground improvement contractors should be provided an opportunity 

to acquire additional geotechnical data or request additional geotechnical data to satisfy their 

understanding of subsurface soil and groundwater conditions at the site from which their 

design and cost will be based.   

 

• Existing Site Conditions:  Ground improvement contractors should review and understand 

existing site and surrounding conditions that may impact their work.  They should also review 

the presence of underground utilities and above-ground structures that could be impacted due 

to vibrations during the construction of aggregate piers.      

 

• Verification Testing:  The selected ground improvement contractor should be required to 

complete post-installation verification testing (such as load/modulus tests) to verify their 

design and design assumptions.  
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• Additional design considerations, such as thickness of the aggregate base course underneath 

slabs to provide more uniform support over the aggregate piers, will also need to be 

considered by the architect, floor designer, and/or structural engineer. 

 

Geotechnical Review:  We recommend that ZGA be retained to review the plans, calculations and 

specifications once they have been prepared.  We recommend that a qualified geotechnical 

engineer from ZGA provide construction observation and testing services during construction of 

the aggregate columns.  

 

On-Grade Concrete Floor Slabs 

Subgrade Preparation:  For soils that have been improved with aggregate piers, the upper 1 to 2 

feet of unconfined surficial soil generally becomes disturbed by the vibratory compaction method 

used.  Therefore, we recommend that the upper 12 to 24 inches of the exposed subgrade be 

recompacted to a minimum of 92 percent of the modified Proctor maximum dry density.  The 

actual amount of over-excavation and recompaction/replacement will be dependent on the depth 

of disturbance from the aggregate pier construction and should be determined by the aggregate 

pier designer as part of their design.   

 

Slab Base:  To provide a uniform slab bearing surface, we recommend the on-grade slabs be 

underlain by a 5-inch thick layer of compacted crushed rock meet the requirements of Crushed 

Surfacing Top Course as specified in Section 9-03.9(3) of the WSDOT Standard Specifications 

with the modification that a maximum of 7.5 percent of the material passes the U.S. No 200 sieve.  

If a vapor barrier is installed, we recommend that a thin layer of sand less than 1 inch thick be 

placed over the crushed gravel to reduce the risk of puncturing the vapor barrier. 

 

Vapor Barrier:  A vapor barrier is not necessary beneath the slab on grade floor unless moisture 

sensitive floor coverings and/or adhesives are used.  If a vapor barrier is used, we recommend 

using a minimum 15-mil thick, puncture-resistant, proprietary product such as Stego Wrap, or an 

approved equivalent that is classified as a Class A vapor retarder in accordance with ASTM E 

1745.  Overlap lengths and the appropriate tape used to seal the laps should be in accordance 

the vapor retarder manufacturer’s recommendations.  When conditions warrant the use of a vapor 

retarder, the slab designer and slab contractor should refer to ACI 302 and ACI 360 for procedures 

and cautions regarding the use and placement of a vapor retarder/barrier. 

 

Backfilled Retaining Walls 

Lateral Earth Pressures:  The lateral soil pressures acting on backfilled retaining walls will depend 

on the nature and density of the soil behind the wall, and the ability of the wall to yield in response 

to the earth loads.  Yielding walls (i.e. walls that are free to translate or rotate) that are able to 

displace laterally at least 0.001H, where H is the height of the wall, may be designed for active 

earth pressures.  Non-yielding walls (i.e. walls that are not free to translate or rotate) should be 

designed for at-rest earth pressures.  Non-yielding walls include walls that are braced to another 

wall or structure, and wall corners.   
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Assuming that walls are backfilled and drained as described in the following paragraphs, we 

recommend that yielding walls supporting horizontal backfill be designed using an equivalent fluid 

density of 35 pcf (active earth pressure). Non-yielding walls should be designed using an 

equivalent fluid density of 50 pcf (at-rest earth pressure).   

 

Surcharge pressures due to sloping backfill, adjacent footings, vehicles, construction equipment, 

etc. must be added to these lateral earth pressure values.  For traffic loads, we recommend using 

an equivalent two foot soil surcharge of about 250 psf.  For loading docks, point, continuous or 

evenly distributed loads above the dock will result in horizontal pressure on the wall.  The 

appropriate loading conditions should be incorporated into the loading dock wall design, or we 

can provide surcharge criteria for loading conditions behind the loading dock wall, if requested.   

 

For yielding and non-yielding walls with level backfill conditions, we recommend that a uniformly 

distributed seismic pressure of 9H psf, where H is the height of the wall, be applied to the walls.   

The above equivalent fluid pressures are based on the assumption of no buildup of hydrostatic 

pressure behind the wall.  If groundwater is allowed to saturate the backfill soils, hydrostatic 

pressures will act against a retaining wall; however, if the recommended drainage system is 

included with each retaining wall, we do not expect that hydrostatic pressures will develop. 

 

Lateral Earth Resistance:  For recommended bearing capacities and lateral resistance 

parameters, refer to the Shallow Foundations section above.   

 

Drainage:  Adequate drainage measures must be installed to collect and direct subsurface water 

away from subgrade walls.  All backfilled walls should include a drainage aggregate zone 

extending two feet from the back of wall for the full height of the wall.  The drainage aggregate 

should consist of material meeting the requirements of WSDOT 9-03.12(2) Gravel Backfill for 

Walls.  A minimum 4-inch diameter, perforated PVC drain pipe should be provided at the base of 

backfilled walls to collect and direct subsurface water to an appropriate discharge point.  We 

recommend placing a non-woven geotextile, such as Mirafi 140N, or equivalent, around the free 

draining backfill material.  Wall drainage systems should be independent of other drainage 

systems such as roof drains.    

 

Trash Enclosure 

Due to the presence of very loose to loose fill across the site, we recommend that the trash 

enclosure subgrade be over-excavated a minimum of 2 feet. We recommend that the exposed 

subgrade be compacted to a minimum of 92 percent of the modified Proctor maximum dry density 

and that the replacement fill be compacted to a minimum of 95 percent of the modified Proctor 

maximum dry density. 

 

Drainage Considerations 

Surface Drainage:  Final site grades should be sloped to carry surface water away from buildings 

and other drainage-sensitive areas.  Additionally, site grades should be designed such that 
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concentrated runoff on softscape surfaces is avoided.  Any surface runoff directed towards 

softscaped slopes should be collected at the top of the slope and routed to the bottom of the slope 

and discharged in a manner that prevents erosion.   

 

Pavements  

Asphalt Pavements 

Pavement Life and Maintenance:  It should be realized that asphaltic pavements are not 

maintenance-free.  The following pavement sections represent our minimum recommendations 

for an average level of performance during a 20-year design life; therefore, an average level of 

maintenance will likely be required.  A 20-year pavement life typically assumes that an overlay 

will be placed after about 12 years.  Thicker asphalt, base, and subbase courses would offer 

better long-term performance, but would cost more initially.  Conversely, thinner courses would 

be more susceptible to “alligator” cracking and other failure modes.  As such, pavement design 

can be considered a compromise between a high initial cost and low maintenance costs versus 

a low initial cost and higher maintenance costs.   

 

Soil Design Values:  The existing subgrade soils are anticipated to consist of a varying mixture of 

silt, sand and gravel.  Based on the typical values provided by similar material, we have estimated 

a California Bearing Ratio (CBR) value of 20 percent for this project.   

 

Traffic Design Values:  No traffic loading was provided for this project.  We have assumed 

relatively low traffic volumes for light- and heavy-duty pavements. If traffic routes are expected 

across the site that could increase the estimated traffic loading, ZGA should be notified so that 

we can re-analyze the pavement sections. 

 

Recommended Pavement Sections:  For light-duty pavements (parking lot areas), we recommend 

2½ inches of asphalt concrete over 4 inches of crushed rock base course.  For heavy-duty 

pavements (main access roads, truck delivery routes, etc.), we recommend 3 inches of asphalt 

concrete over 5 inches of crushed rock base course. 

 

Materials and Construction:  We recommend the following regarding asphalt pavement materials 

and pavement construction.   

 

• Subgrade Preparation:  Upper 12 inches of pavement subgrade should be prepared in 

accordance with the recommendations presented in the Subgrade Preparation section of 

this report. 

 

• Asphalt Concrete:  We recommend that the asphalt concrete conform to Section 9-02.1(4) 

for PG 58-22 or PG 64-22 Performance Graded Asphalt Binder as presented in the 2018 

WSDOT Standard Specifications.  We also recommend that the gradation of the asphalt 

aggregate conform to the aggregate gradation control points for ½-inch mixes as 

presented in Section 9-03.8(6), HMA Proportions of Materials.   
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• Base Course:  We recommend that the crushed aggregate base course conform to 

Section 9-03.9(3) of the WSDOT Standard Specifications. 

 

• Compaction:  All base material should be compacted to at least 95 percent of the 

maximum dry density determined in accordance with ASTM D1557.  We recommend that 

asphalt be compacted to a minimum of 92 percent and a maximum of 96 percent of the 

theoretical maximum density. 

 

Concrete Pavements 

Concrete Properties and Thickness:  Concrete pavement design recommendations are based on 

an assumed modulus of rupture of 600 psi and a minimum compressive strength of 4,000 psi for 

the concrete.  For light duty pavements, we recommend 5 inches of concrete over 3 inches of 

crushed aggregate base.  For heavy duty pavements, we recommend 6 inches of concrete over 

3 inches of crushed aggregate base.   

 

Concrete Pavement Joints and Reinforcing:  It is our opinion that concrete pavements should be 

reinforced and have relatively closely spaced control joints on the order of 10 feet.  We 

recommend that minimum reinforcement consist of 6x6-W2.0xW2.0 welded wire fabric or 

equivalent.  We also recommend that trash enclosure pads and pavements be reinforced with #4 

bars with a maximum 15-inch spacing in each direction.   

 

CLOSURE 

The analysis and recommendations presented in this report are based, in part, on the explorations 

completed for the originally proposed retail development.  It is of our opinion that the number, 

location, and depth of the explorations still yields the information needed to formulate our 

recommendations. Project plans were in the preliminary stage at the time this report was 

prepared.  We therefore recommend we be provided an opportunity to review the final plans and 

specifications when they become available in order to assess that the recommendations and 

design considerations presented in this report have been properly interpreted and implemented 

into the project design.  

 

The performance of earthwork, structural fill, foundations, and pavements depend greatly on 

proper site preparation and construction procedures.  We recommend that Zipper Geo 

Associates, LLC be retained to provide geotechnical engineering services during the earthwork-

related construction phases of the project.  If variations in subsurface conditions are observed at 

that time, a qualified geotechnical engineer could provide additional geotechnical 

recommendations to the contractor and design team in a timely manner as the project 

construction progresses.   

 

This report has been prepared for the exclusive use of Cadence Capital Investments and their 

agents for specific application to the project discussed and has been prepared in accordance with 

generally accepted geotechnical engineering practices.  No warranties, either express or implied, 



 

 
 

are intended or made.  Site safety, excavation support, and dewatering requirements are the 

responsibility of others.  In the event that changes in the nature, design, or location of the project 

as outlined in this report are planned, the conclusions and recommendations contained in this 

report shall not be considered valid unless Zipper Geo Associates, LLC reviews the changes and 

either verifies or modifies the conclusions of this report in writing.     
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FIELD EXPLORATION PROCEDURES AND LOGS  

 

  



 

 
 

FIELD EXPLORATION PROCEDURES 

 

The subsurface evaluation for this project included completion of seven test borings on December 

12, 2016. The approximate locations of the explorations are presented on Figure 1, the Site and 

Exploration Plan.  Exploration locations were determined in the field by measuring distances from 

existing site features shown on a survey provided by the project civil engineer.  As such, the 

exploration locations should be considered accurate to the degree implied by the measurement 

method.  The following sections describe our procedures associated with the explorations.  

Descriptive logs of the explorations are enclosed in this appendix. 

 

Soil Boring Procedures 

 

Borings were advanced with a hollow-stem auger, using a track-mounted drill rig operated by an 

independent drilling company (Holocene Drilling) working under subcontract to our firm.  A 

geotechnical engineer from ZGA continuously observed the borings, logged the subsurface 

conditions encountered, and obtained representative soil samples.  All samples were stored in 

moisture-tight containers and transported to our laboratory for further visual classification and 

testing. As part of the testing program, all of the samples were visually examined in the laboratory.  

 

Throughout the drilling operation, soil samples were obtained at 2.5- to 5-foot intervals by means 

of the Standard Penetration Test (ASTM: D-1586).  This testing and sampling procedure consists 

of driving a standard 2-inch outside diameter steel split spoon sampler 18 inches into the soil with 

a 140-pound hammer free falling 30 inches.  The number of blows required to drive the sampler 

through each 6-inch interval is recorded, and the total number of blows struck during the final 12 

inches is recorded as the Standard Penetration Resistance, or “blow count” (N value).  If a total 

of 50 blows are struck within any 6-inch interval, the driving is stopped and the blow count is 

recorded as 50 blows for the actual penetration distance.  The resulting Standard Penetration 

Resistance values indicate the relative density of granular soils and the relative consistency of 

cohesive soils. 

 

The enclosed boring logs describe the vertical sequence of soils and materials encountered in 

each boring, based primarily upon our field classifications and supported by our subsequent 

laboratory examination and testing.  Where a soil contact was observed to be gradational, our 

logs indicate the average contact depth.  Where a soil type changed between sample intervals, 

we inferred the contact depth.  Our logs also graphically indicate the blow count, sample type, 

sample number, and approximate depth of each soil sample obtained from the boring, as well as 

any laboratory tests performed on these soil samples.  If any groundwater was encountered in a 

borehole, the approximate groundwater depth, and date of observation, is depicted on the log.  

Groundwater depth estimates are typically based on the moisture content of soil samples, the 

wetted portion of the drilling rods, the water level measured in the borehole after the auger has 

been extracted, or through the use of an observation well. 

 

The boring logs presented in this appendix are based upon the drilling action, observation of the 

samples secured, laboratory test results, and field logs.  The various types of soils are indicated 

as well as the depth where the soils or characteristics of the soils changed.  It should be noted 

that these changes may have been gradual, and if the changes occurred between sample 

intervals, they were inferred. 
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Groundwater not encountered at time of drilling.
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Very dense, moist, gray, silty SAND, with gravel 
(Unweathered glacial till)

Boring completed at approximately 16 feet on 12/12/16. 
Groundwater not encountered at time of drilling.
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gravel (Unweathered glacial till)
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(Unweathered glacial till)

Boring completed at approximately 26.5 feet on 12/12/16. 
Groundwater not encountered at time of drilling.
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Boring completed at approximately 26.5 feet on 12/12/16. 
Groundwater not encountered at time of drilling.
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Groundwater not encountered at time of drilling.
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Very loose, wet, brown, silty SAND, with gravel (Fill)

Very loose, wet, gray, silty SAND, with gravel (Fill)

Boring completed at approximately 9 feet on 12/12/16. 
Groundwater not encountered at time of drilling.



 

 
 

 

 

APPENDIX B 

LABORATORY TESTING PROCEDURES AND RESULTS 

  



 

 
 

 

LABORATORY TESTING PROCEDURES 

 

A series of laboratory tests were performed during the course of this study to evaluate the index 

and geotechnical engineering properties of the subsurface soils.  Descriptions of the types of tests 

performed are given below. 

 

Visual Classification 

Samples recovered from the exploration locations were visually classified in the field during the 

exploration program.  Representative portions of the samples were carefully packaged in moisture 

tight containers and transported to our laboratory where the field classifications were verified or 

modified as required.  Visual classification was generally done in accordance with ASTM D2488.  

Visual soil classification includes evaluation of color, relative moisture content, soil type based 

upon grain size, and accessory soil types included in the sample.  Soil classifications are 

presented on the exploration logs in Appendix A. 

 

Moisture Content Determinations 

Moisture content determinations were performed on representative samples obtained from the 

explorations in order to aid in identification and correlation of soil types.  The determinations were 

made in general accordance with the test procedures described in ASTM D2216.  Moisture 

contents are presented on the exploration logs in Appendix A.     

 

Grain Size Analysis 

A grain size analysis indicates the range in diameter of soil particles in a sample.  Grain size 

analyses were performed on representative samples in general accordance with ASTM D422.  

The results of the grain size determinations for the samples were used in classification of the 

soils, and are presented in this appendix. 
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Memorandum
 

 
 

Date: October 19, 2017 
 
To: Jennifer Kammerzel 
 City of Tacoma 
 
From: Sean Mallon, P.E. 
 
Subject: Trip Generation Estimate 
 7-Eleven – Tacoma, WA  
 
 

This memorandum documents the trip generation estimate completed for the proposed 7-
Eleven project in Tacoma, WA. 
 

Project Description 
 
The proposed 7-Eleven convenience store is located at 5110 6th Avenue as shown in 
Attachment A Vicinity Map. The 0.6-acre site will be developed to include 3,010 SF 
convenience store with fuel (8 positions). Vehicle access to the site is proposed at three existing 
locations; (1) existing full access driveway on 6th Avenue at the NW corner or the site, (2) 
existing right-in/right-out only driveway on 6th Avenue at the NE corner of the site, and (3) 
existing full access driveway on S. Orchard Street. A preliminary site plan is included as 
Attachment B. 
 

Trip Generation 
 
The trip generation estimates for the proposed use were based on methodology documented in 
the Institute of Transportation Engineers (ITE) Trip Generation Manual, 9th Edition. Adjustments 
to the trip generation estimates were made to account for pass-by trips. Pass-by trips are those 
that are made by vehicles that are already on the adjacent streets and make intermediate stops 
at a commercial/retail use on their way to a primary destination (i.e., home to work). The pass-
by methodology and studies are documented in the ITE Trip Generation Handbook, 3rd Edition. 
 
The net new trips generated by the proposed 7-Eleven were calculated by subtracting the pass-
by trips from the total gross project trips. The resulting net new weekday daily, AM and PM 
peak hour trips associated with the project are summarized in Table 1. Detailed trip generation 
calculations are included as Attachment C. 

jharring
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Table 1           

Trip Generation Summary       

            

      Net New Trips Generated 

Weekday Time Period In Out Total 

Daily 738 738 1476 

AM Peak Hour 24 25 49 

PM Peak Hour 26 26 52 

 

As shown in Table 1 above, the proposed 7-Eleven convenience store with fuel is estimated to 
generate a total of 1,476 net new weekday daily trips with 49 new net trips occurring during the 
AM peak hour (24 entering, 25 exiting), and 52 net new trips occurring during the PM peak hour 
(26 entering, 26 exiting). 
 
If you have any further questions regarding the information presented in this memo, please 
contact me via phone at (206) 522-9510 or email at smallon@pacland.com. 
 
 
 

Attachments:  Vicinity Map (A) 

  Preliminary Site Plan (B) 

  Trip Generation (C) 
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Attachment C 
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Chris Flyckt

From: Kammerzell, Jennifer <jkammerzell@ci.tacoma.wa.us>

Sent: Thursday, December 14, 2017 5:23 PM

To: Chris Flyckt

Cc: Sean Mallon; Travis Cheshire

Subject: RE: 6th Ave 7-Eleven Trip Memo (PRE17-0497) 

It does not appear that a land use permit will be required.  The driveway also appears to provide adequate spacing from 

the intersection, provided trip distribution is spread out amongst the site. 

 

Jennifer Kammerzell 
Senior Engineer  
City of Tacoma - Public Works Dept.  
 
voice: 253.591.5511 
jkammerell@cityoftacoma.org 
www.cityoftacoma.org 

 

From: Chris Flyckt [mailto:cflyckt@pacland.com]  

Sent: Monday, November 27, 2017 8:54 AM 

To: Kammerzell, Jennifer <jkammerzell@ci.tacoma.wa.us> 

Cc: Sean Mallon <smallon@pacland.com>; Travis Cheshire <tcheshire@pacland.com> 

Subject: RE: 6th Ave 7-Eleven Trip Memo (PRE17-0497)  

 

Jennifer, 

I just wanted to check in on the status of your review of the trip generation memo for the proposed 7-Eleven located on 

6th Ave (PRE17-0497) that I sent to you at the end of October. I have attached the memo again for your convenience. 

Please let me know if there is anything else you need from us at the moment.  

Thanks,  

 
Chris Flyckt 

  

PACLAND 
1505 Westlake Ave N., Suite 305      
Seattle, WA 98109 
Office: (206) 522-9510 
www.pacland.com 
 

Disclaimer - Email is an informal method of communication and the content shall not be used as the basis for a contract of services for Professional Engineering or 

Land Use Consulting.   PACLAND-Seattle, it’s Officers, and it’s Employees shall not be liable for losses and damages based on opinions or direction given while not 

under a signed contract by the email recipient(s).    

 

From: Chris Flyckt  

Sent: Monday, October 30, 2017 2:23 PM 

To: 'jkammerzell@cityoftacoma.org' <jkammerzell@cityoftacoma.org> 

Cc: Sean Mallon <smallon@pacland.com>; Travis Cheshire <tcheshire@pacland.com> 

Subject: 6th Ave 7-Eleven Trip Memo (PRE17-0497)  

 

Jennifer, 

Please see the attached trip generation memo prepared for the proposed 7-Eleven convenience store located at 5110 6th

Avenue, as requested during the pre-app meeting held on 10/10/2017 (PRE17-0497). Please let me know if there is 

anything else you need from us at this time.  
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Thanks,  

 

Chris Flyckt 

  
PACLAND 
1505 Westlake Ave N., Suite 305      
Seattle, WA 98109 
Office: (206) 522-9510 
www.pacland.com 
 

Disclaimer - Email is an informal method of communication and the content shall not be used as the basis for a contract of services for Professional Engineering or 

Land Use Consulting.   PACLAND-Seattle, it’s Officers, and it’s Employees shall not be liable for losses and damages based on opinions or direction given while not 

under a signed contract by the email recipient(s).    
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