
          File No. EA2022-120 
 

CITY OF RICHLAND 
Determination of Non-Significance 

 
Description of Proposal:   Clearing, grading and future construction of a 144-unit apartment 

complex with a community center, pool, parking lot and playground. 
  

Proponent: Knutzen Engineering 
 Attn: Gavin Gervais 
 5401 Ridgeline Drive, Suite 160 
 Kennewick, WA 99338 

 
Location of Proposal:  The project site is located at 425 Bradley Blvd., Richland, WA upon 

Assessor’s Parcel Nos. 114981012516005, 114981012516002, 
114981012516001, 114981013473001 and 114981013473002. 

 
Lead Agency:    City of Richland 

 
The lead agency for this proposal has determined that it does not have a probable significant 
adverse impact on the environment.  An environmental impact statement (EIS) is not required under 
RCW 43.21C.030(2)(c). This decision was made after review of a completed environmental 
checklist and other information on file with the lead agency. This information is available to the 
public on request.   
 
(   ) There is no comment for the DNS. 
 
( X ) This DNS is issued under WAC 197-11-340(2); the lead agency will not act on this 
proposal for fourteen days from the date of issuance. 
 
(   ) This DNS is issued after using the optional DNS process in WAC 197-11-355.  There is 
no further comment period on the DNS. 

 
Responsible Official:  Mike Stevens 
Position/Title:  Planning Manager  
Address:  625 Swift Blvd., MS #35, Richland, WA  99352 
Date:  June 30, 2022 
  
 
Signature______________________________ 

 

http://www.ci.richland.wa.us/
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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 decision- 
making 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. 

A. Background [HELP]

1. Name of proposed project, if applicable:
Cedar Homes Apartments

2. Name of applicant:
Knutzen Engineering, Gavin Gervais

3. Address and phone number of applicant and contact person:
5401 Ridgeline Drive, Suite 160, Kennewick, WA 99338

(509) 222-0959
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4. Date checklist prepared:
03/07/2022

5. Agency requesting checklist:
City of Richland

6. Proposed timing or schedule (including phasing, if applicable):
Construction to begin approximately June 2022 and finish December 2023.

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

The project will require a short plat recording. 

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

prepared, directly related to this proposal. 

A geotechnical report was prepared by GN Northern, Inc in July of 2021. A hydrology report 
has been prepared to address stormwater management of the runoff generated on-site. An 
archaeological study may possibly be required.  

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.

None known. 

10. List any government approvals or permits that will be needed for your proposal, if known.
The project will require a grading permit, ROW permit, building permit and a short plat.
Ecology will require an erosivity waiver for construction stormwater permitting.

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.)

This proposal includes construction of an apartment complex consisting of 144 dwelling units, a 
community center, pool, and playground. An asphalt parking lot and utility extensions will be 
constructed all with associated grading. This development will provide approximately 225 
parking stalls. The site will be accessed from an existing 24-ft access easement at the south 
and two 35-ft driveways off Bradley Blvd. The 4.56-acre site spans five parcels and will be 
consolidated as part of this proposal.  

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.

The site is located on Benton County parcels 114981012516005, 114981012516002, 

114981012516001, 114981013473001, and 114981013473002. The address of the site is 425 
Bradley Blvd, Richland, WA 99352. 

B. Environmental Elements [HELP]

Boundary Line 
Adjustment

Archaeological report 
submitted will be 
provided to DAHP and 
applicable Tribes

Likely BLA rather 
than short plat
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1. Earth [help]

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 on-site is approximately 7%, not counting for the undocumented fill
piles. The majority of the site is approximately 2%.

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.
The Geotech lists the native soils on-site as consisting of Sandy Silt and Silt with Sand (ML).
Undocumented fill consisting of poorly graded gravel with silt (GP-GM) and sand or silty sand
(SM) was also encountered across the site.

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

No. 

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.
There will be approximately 10,000 CY of soil excavation/fill on-site, including import of
surfacing materials such as asphalt and concrete. Excavation will encompass 4.77 acres in
area. Excavation is proposed to provide for level building pads.

f. Could erosion occur as a result of clearing, construction, or use?  If so, generally describe.
Erosion could occur on site but will be minimized through implementation of BMPs

during construction, including silt fencing, construction entrances, ground cover,

wattles, site watering for dust control, catch basin inserts and protection. All storm

water run-off will be contained and managed on site.

g. About what percent of the site will be covered with impervious surfaces after project
construction (for example, asphalt or buildings)?
Approximately 70% of the 4.56-acre site will be covered in impervious surfaces including
building, concrete, and asphalt.

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any:
Standard erosion control and BMP methods will be used, such as catch basin protection,
silt fencing, and stabilized construction entrances. Dust during construction will be
controlled by the use of a water truck as necessary.

2. Air [help]

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.
During construction minor amounts of dust and exhaust from equipment activity may

be released into the air. The completed project will not affect air quality.

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

None known. 
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c. Proposed measures to reduce or control emissions or other impacts to air, if any:
Dust control measures will be implemented in accordance with recommendations by
the Department of Ecology and the Benton County Clean Air Authority. Measures
include but are not limited to watering, lowering speed, limit of construction vehicles,
and reducing the amount of dust-generating activities on windy days.

3. Water [help]

a. Surface Water: [help]

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.
Yes, the Columbia River is approximately 350-ft from the site at the nearest point. The site is
located within the waterfront district of the City of Richland shoreline designations.

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.
No.

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.
The site has not been designated to lie within a 100-year floodplain. FEMA map 535533
0015 E designates the site as an area of minimal flooding, Zone C.

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: [help]

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.
Groundwater will not be withdrawn at this site. The site will be supplied with domestic water
from the City of Richland.

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

Site is NOT 
located within 
Shoreline 
jurisdiction.
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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. 
None. 

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.
New impervious area on-site including roofs of buildings, concrete walkways,
and the asphalt parking lot. The stormwater system will consist of catch basins,
conveyance pipes, CDS units for pre-treatment (if required), and subsurface infiltration
trenches.

2) Could waste materials enter ground or surface waters?  If so, generally describe.
Waste materials could not enter ground waters. The proposed stormwater systems
will meet Eastern Washington Storm Water Management Manual and
City of Richland design requirements.

3) Does the proposal alter or otherwise affect drainage patterns in the vicinity of the site? If
so, describe.
No, all runoff will be retained on-site.

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

pattern impacts, if any: 

Runoff generated from pervious surfaces will either infiltrate into underlying soils or 
flow to on-site collection systems. Stormwater generated from impervious surfaces will 
be collected and treated prior to on-site infiltration and all will be in accordance with 
City and Eastern Washington Storm Water Management Manual design standards. 

4. Plants [help]

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

X deciduous tree:  alder, maple, aspen, other 

evergreen tree:  fir, cedar, pine, other 
 X shrubs 

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 if not all of the existing trees on-site will be removed.

c. List threatened and endangered species known to be on or near the site.
None known per the Washington DNR Natural Heritage Program.



Page 6 of 12 SEPA Environmental checklist (WAC 197-11-960) July 2016 

d. Proposed landscaping, use of native plants, or other measures to preserve or enhance
vegetation on the site, if any:
Native plants and trees will be planted in landscaped areas and around the perimeter
of the site. The site will be landscaped in compliance with City of Richland standards.

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

None known per the WSDA Noxious Weed Data Viewer.

5. Animals [help]

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

b. List any threatened and endangered species known to be on or near the site.
None know per the Washington Department of Fish and Wildlife (WDFW) PHS on the Web.

c. Is the site part of a migration route?  If so, explain.
Yes, the Columbia Basin is part of a migration route for a number of fowl.

d. Proposed measures to preserve or enhance wildlife, if any:
None at this time.

e. List any invasive animal species known to be on or near the site.
None known per the WDFW PHS on the Web.

6. Energy and Natural Resources [help]

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.
Electrical will be used for lighting and all appliances. Natural gas will be used for
heating.

b. Would your project affect the potential use of solar energy by adjacent properties?
If so, generally describe.
No.

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:
All structures will meet current building codes and energy efficiency standards. 

7. Environmental Health  [help]

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.

Songbirds, ducks, small 
mammals
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No. 

1) Describe any known or possible contamination at the site from present or past uses.
None known.

2) 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.
None.

3) 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.
None known.

4) Describe special emergency services that might be required.
Typical emergency services provided through the City of Richland will be
used for the completed project.

5) Proposed measures to reduce or control environmental health hazards, if any:
None at this time.

b. Noise

1) What types of noise exist in the area which may affect your project (for example:
traffic, equipment, operation, other)?
The noise level in the area is not perceived to have any adverse effect

on the project. Noise is mainly generated by vehicle traffic on George Washington Way to the
southwest.

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

Short term: Construction noises 

Long term: Noise from traffic generated by residents and residents using the outdoor pool area 
for recreation.  

3) Proposed measures to reduce or control noise impacts, if any:
Noise impacts from construction activities and ongoing operations are expected to be
minimal. All operations will be conducted in a manner compliant with Benton County Policy
and Washington State Maximum Environmental Noise Levels (Chapter 173-60-040 WAC).

8. Land and Shoreline Use  [help]

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.
The site is currently vacant and was previously developed with a large building. The site is currently 
zoned WF-Waterfront and the proposed use is permitted in this zoning district. Similarly zoned 
properties are located north, south and east with medium density residential to the west. 

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
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nonforest use? 
No. 

1) 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.

c. Describe any structures on the site.
A large building was previously located on the site. This is apparent from existing concrete stem
walls/foundations.

d. Will any structures be demolished?  If so, what?
The existing concrete foundations will be demolished as part of this project.

e. What is the current zoning classification of the site?
The site is currently zoned WF-Waterfront and the proposed use is permitted within this district.

f. What is the current comprehensive plan designation of the site?
The current comprehensive plan designation of the site is Waterfront.

g. If applicable, what is the current shoreline master program designation of the site?
The current shoreline master program designation of the site is Waterfront per the City of Richland
Shoreline Map.

h. Has any part of the site been classified as a critical area by the city or county? If so, specify.
The site is located within a Critical Aquifer Recharge Area (CARA), as determined by the City of
Richland. A critical aquifer recharge area report will be prepared as required. 

i. Approximately how many people would reside or work in the completed project?
Approximately 280 people will reside and another 10 people will work for the apartment complex.

j. Approximately how many people would the completed project displace?
None.

k. Proposed measures to avoid or reduce displacement impacts, if any:
None at this time.

L. Proposed measures to ensure the proposal is compatible with existing and projected land
uses and plans, if any:
The project will be permitted through local jurisdictions in accordance with all applicable zoning
ordinances.

m. Proposed measures to reduce or control impacts to agricultural and forest lands of long-term
commercial significance, if any:
N/A.

9. Housing  [help]

a. Approximately how many units would be provided, if any? Indicate whether high,
middle, or low-income housing.
Approximately 144 dwelling units will be provided with the completed apartment complex. These units
will be middle to high income housing.

Site is NOT 
located within 
Shoreline 
jurisdiction.

An Aquifer 
Recharge Area 
report has been 
submitted.
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b. Approximately how many units, if any, would be eliminated? Indicate whether high,
middle, or low-income housing.

None would be eliminated. 

c. Proposed measures to reduce or control housing impacts, if any:
None at this time.

10. Aesthetics  [help]

a. What is the tallest height of any proposed structure(s), not including antennas; what is
the principal exterior building material(s) proposed?
The tallest height on the proposed buildings will be approximately 37.5-ft. The exterior building
materials consist of stained cedar horizontal trim boards, cement fiber panel siding and cement
fiber horizontal lap siding.

b. What views in the immediate vicinity would be altered or obstructed?
No views are anticipated to be adversely affected. The proposed development will help bring
the area up to current City standards and make the area look cleaner.

b. Proposed measures to reduce or control aesthetic impacts, if any:
Landscaping, setbacks, and building department façade requirements will be used to control
aesthetics.

11. Light and Glare [help]

a. What type of light or glare will the proposal produce? What time of day would it mainly
occur?
Parking lot and building lighting would be proposed for night time.

b. Could light or glare from the finished project be a safety hazard or interfere with views?
No.

c. What existing off-site sources of light or glare may affect your proposal?
None known.

d. Proposed measures to reduce or control light and glare impacts, if any:
Lighting will be shielded downward to prevent light bleeding off-site.

12. Recreation [help]

a. What designated and informal recreational opportunities are in the immediate vicinity?
The site is located adjacent to the Columbia Point Golf Course. Howard Amon Park is located
approximately 1,000-ft north of the site. Bike and walking paths are located along the Columbia
River 350-ft from the site.

b. Would the proposed project displace any existing recreational uses?  If so, describe.
No, the proposal would not displace any existing recreational uses.

c. Proposed measures to reduce or control impacts on recreation, including recreation
opportunities to be provided by the project or applicant, if any:
Impact fees will be paid as required by the City of Richland.
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13. Historic and cultural preservation  [help]

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.
None know on-site per the Department of Archeology and Historic Preservation. The nearest
eligible property (ID 98394) is located approximately 1,000-ft west at 310 Barth, Richland WA.

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.
The site is considered an area of interest for multiple native tribes according to the WISAARD system
of the DAHP. No evidence of artifacts has been found to our knowledge.

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.

The WISAARD system of the DAHP was used to assess potential impacts. 

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.

Upon any discovery of potential or known archeological resources at the subject properties prior to or 
during future on-site construction, the developer, contractor, and/or any other parties involved in 
construction shall immediately cease all on-site construction, shall act to protect the potential or 
known historical and cultural resources area from outside intrusion, and shall notify, within a 
maximum period of twenty-four hours from the time of discovery, the City of Richland Community 
Development Department of said discovery. 

14. Transportation [help]

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.
The site will be accessed from an existing 24-ft access easement at the south and two 35-ft
driveways off Bradley Blvd. George Washington Way can be quickly accessed from Bradley Blvd
and Comstock St.

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?
Yes, the site is currently served by the Benton Franklin Transit, stops RC088, RC098 and RC097.

c. How many additional parking spaces would the completed project or non-project proposal
have?  How many would the project or proposal eliminate?
Approximately 225 parking stalls will be provided with the completed project. The proposal will not
eliminate any parking stalls.

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).
Yes, frontage improvements including curb, gutter, and sidewalk will be required along Bradley 
Blvd. 

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

Archaeological 
Report has been 
submitted.

Archaeological 
Report has been 
submitted.
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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?
The completed development will generate approximately 1,108 average daily trips and peak volumes
would occur in the pm hours. Land Use codes 220 and 495 of the 9th Edition ITE Trip Generation
Manual were used to make the trip estimates for this proposal.

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.
No.

h. Proposed measures to reduce or control transportation impacts, if any:
Transportation impact fees will be paid as required by the City of Richland.

15. Public Services [help]

a. Would the project result in an increased need for public services (for example: fire protection,
police protection, public transit, health care, schools, other)?  If so, generally describe.
Yes, the completed development will utilize fire and police protection, as well as
creating a need for pubic transit. Residents and employees will utilize healthcare
and schools.

b. Proposed measures to reduce or control direct impacts on public services, if any.
The completed development will provide additional tax revenue for the City and will
pay impact fees as necessary. 

16. Utilities  [help]

a. Circle utilities currently available at the site:
electricity, natural gas, water, refuse service, telephone, sanitary sewer, septic system,
other

c. Describe the utilities that are proposed for the project, the utility providing the service, and
the general construction activities on the site or in the immediate vicinity which might be
needed.

Electricity – Richland Energy Services

Natural Gas – Cascade Natural Gas

Sewer – City of Richland

Water – City of Richland
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Cable – Charter 

Telephone – Ziply 

Internet – Charter/Ziply 

C. Signature  [HELP]

The above answers are true and complete to the best of my knowledge. I understand that the 
lead agency is relying on them to make its decision. 

Signature: 

Name of signee  

Position and Agency/Organization  

Date Submitted:    

Nathan Machiela

Principal, Knutzen Engineering

5/20/2022
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CITY OF RICHLAND STANDARD NOTES

SILT FENCEA5

krecker
Typewritten Text
22-00932

Ty Jennings, CBO MCP
Soils SI

Ty Jennings, CBO MCP
Grading Precon Req'd
** PRECONSTRUCTION MTG REQUIRED **
Before commencing any grading, a preconstruction meeting with the grading contractor, engineering representative, testing agency, and a CoR Building Inspector is required.
See permit card for details.
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July 27, 2021 

 

Knutzen Engineering 

5401 Ridgeline Drive, Suite 160 

Kennewick, WA 99336 

 

Attn:  Nathan Machiela, PE, Principal Engineer  

 

Subject: Geotechnical Site Investigation Report 

  Proposed River Front Apartments  

425 Bradley Boulevard 

Richland, Washington 

 

GNN Project No. 221-1412 

 

Dear Mr. Machiela, 

 

As requested, GN Northern (GNN) has completed a geotechnical site investigation for the 

proposed new River Front Apartments project to be constructed at 425 Bradley Boulevard in the 

City of Richland, Washington. 

 

Based on the findings of our subsurface study, we conclude that the site is suitable for the 

proposed development provided that our geotechnical recommendations presented in this report 

and any subsequent geotechnical investigation are followed during the design and construction 

phases of the project.  

 

This report describes in detail the results of our investigation, summarizes our findings, and 

presents our recommendations regarding remedial earthwork, and the design and construction of 

foundations on the proposed building lots. It is important that GNN be retained to provide 

engineering consultation during the design, and field geotechnical monitoring and compaction 

testing services during remedial earthwork to ensure proper implementation of the geotechnical 

recommendations. 

 

If you have any questions regarding this report, please contact us at 509-734-9320. 

  

Respectfully submitted, 

 

GN Northern, Inc. 

 

 

 

Brian W. Binsfield, PE  Karl A. Harmon, LEG, PE 

Geotechnical Engineer  Senior Geologist/Engineer 
 

                  2021 

 
                   

Expires 08/02/Expires 08/02/
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1.0  PURPOSE AND SCOPE OF SERVICES 

This report has been prepared for the proposed new River Front Apartments project to be 

constructed at 425 Bradley Boulevard in the City of Richland, Washington; site location is shown 

on the Vicinity Map (Figure 1, Appendix I). Our investigation was conducted to collect 

information regarding subsurface soil/groundwater conditions, present our professional opinion 

regarding the suitability of the subsurface materials to support the planned development and 

provide recommendations for geotechnical considerations and bearing capacity for the proposed 

construction.  

GN Northern, Inc. has prepared this report for use by the client and their design consultants in the 

design of the proposed development. Do not use or rely upon this report for other locations or 

purposes without the written consent of GNN. 

Our study was conducted in general accordance with our Proposal for Geotechnical Site 

Investigation Report and Infiltration Testing dated June 21, 2021; notice to proceed was provided 

in the form of a signed proposal by Mr. Machiela via email on June 24, 2021.  

You provided a Preliminary Layout (dated 5/7/2021) showing the proposed development via email 

on June 17th. Field exploration, consisting of ten (10) exploratory test-pits and two (2) infiltration 

tests, was completed on July 14, 2021. The test-pit locations are shown on the Site Exploration 

Map (Figure 2, Appendix I). Detailed test-pit logs are presented in Appendix II, and results of our 

laboratory testing are presented in Appendix III. 

This report has been prepared to summarize the data obtained during this study and to present our 

recommendations based on the proposed construction and the subsurface conditions encountered. 

Results of the field exploration and laboratory testing were analyzed to develop recommendations 

for site development, earthwork, and foundation bearing capacity. Design parameters and a 

discussion of the geotechnical engineering considerations related to construction are included. 

2.0  PROPOSED SITE DEVELOPMENT 

Based on the information provided, we understand that the proposed River Front Apartment 

complex is planned on a 198,595 SF parcel and will consist of three 3-story apartment buildings, a 

clubhouse building and a swimming pool. The two 48-unit apartment buildings will have a 

tjennings
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footprint of 16,600 SF. The 36-unit apartment building will have a footprint of 13,300 SF. The 

club house building will have a footprint of approximately 6,800 SF. The project will have parking 

throughout the site with a total of 198 parking stalls. The apartment complex will be accessed via 

Bradley Blvd. to the east.  

We anticipate the building to be constructed using wood-frame construction with slab-on-grade. 

Structural loading information was not available at the time of this report. Based on our experience 

with similar projects, we expect wall loads to be on the order of 3.0 to 4.0 klf and maximum 

column loads for the structure to be less than 80 kips. If loading conditions differ from those 

described herein, GNN should be given an opportunity to perform re-analysis. Settlement 

tolerances for the structure is assumed to be limited to 1 inch, with differential settlement limited 

to ½ inch.  

3.0  FIELD EXPLORATION 

Our field exploration, consisting of ten (10) exploratory test-pits and two (2) infiltration tests, was 

completed on July 14, 2021. The test-pit locations are shown on the Site Exploration Map (Figure 

2, Appendix I). A local public utility clearance was obtained prior to the field exploration. Test-

pits were excavated by DDB, LLC using a Case CX55B excavator to depths of approximately 8 

and 10 feet below ground surface (BGS). The test-pits were logged by a GNN geotechnical 

engineer. Upon completion, the test-pits were loosely backfilled with excavated soils. Detailed 

test-pit logs are presented in Appendix II. 

The soils observed during our field exploration were classified according to the Unified Soil 

Classification System (USCS), utilizing the field classification procedures as outlined in ASTM 

D2488. A copy of the USCS Classification Chart is included in Appendix II. Photographs of the 

site and exploration are presented in Appendix IV. Depths referred to in this report are relative to 

the existing ground surface elevation at the time of our investigation. The surface and subsurface 

conditions described in this report are as observed at the time of our field investigation. 
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4.0  LABORATORY TESTING 

Representative samples of the subsurface soils obtained from our field exploration were selected 

for testing to determine the index properties of the soils in general accordance with ASTM 

procedures. The following laboratory tests were performed: 

Table 1: Laboratory Tests Performed 

Test To determine 

Particle Size Distribution 

(ASTM D6913) 

Soil classification based on proportion of 

sand, silt, and clay-sized particles 

Natural Moisture Content 

(ASTM D2216) 

Soil moisture content indicative of in-situ 

condition at the time samples were taken 

Results of the laboratory tests are included on the test-pit logs and are also presented in graphic 

form in Appendix III attached to the end of the report. 

5.0  SITE CONDITIONS 

The proposed River Front Apartment development consists of an approximate 198,595 SF parcel 

located in the City of Richland, Washington. The site is situated in the NE ¼ of the NE ¼ of 

Section 14, Township 9 North and Range 28 East, Willamette Meridian. The project site is 

bounded by George Washington way to the west, Bradley Blvd. to the east, the Columbia River 

Eye Center to the north and the parking lot for several professional office buildings to the south.  

The site appears to have been formerly occupied by a large building with a possible partial 

basement in the middle of the site. Evidence of the apparent former building is seen by the 

presence of concrete stem walls/foundations and pieces of concrete around the perimeter of a large 

depression. Evidence of the apparent former building is seen in a LiDAR image of the site. On the 

west side of the apparent former building, near the middle of the site, the site is paved with an 

approximate 2-inch layer of asphalt. The south half of the site is heavily forested, while the north 

half has only a few sparse trees. The remainder of the site is covered with weeds and sagebrush. 

Several large soil stockpiles are present near the middle of the western portion of the site and along 

the south side of the former building location. Numerous boulders were also observed in the 

middle of the north half of the site. The majority of the site is relatively flat, with the western side 

of the site sloping up steeply to George Washington Way.  

tjennings
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LiDAR image from WA State DNR LiDAR Portal with proposed building layouts 

5.1 Regional Geology 

The site is located in the Tri-Cities area of the Yakima Fold Belt region of the Columbia Basin 

Plateau. The subsurface stratigraphy of the region is comprised of a thick series of folded, 

Miocene-age flood basalt lava flows and interbedded sediments (collectively known as the 

Columbia River Basalt Group [CRBG]) overlain by unconsolidated deposits of late Miocene to 

recent age. In the Tri-Cities area, the uppermost layers of the CRBG are fractured basalt bedrock. 

Regionally, the top surface of the local basalt is known to slope to the east toward the Columbia 

River, although local variations exist in the area. Overlying sediments in the project area include 

surficial deposits of Quaternary alluvium and Pleistocene-age outburst flood deposits, commonly 

identified as the Missoula Flood Deposits. 

5.2 Seismic Considerations 

The Washington Geologic Information Portal identifies the site as having a National Earthquake 

Hazards Reduction Program (NEHRP) Site Class D designation. The “Site Class” is a 

classification based on the properties of the upper 100 feet of the soil and bedrock materials at a 

site. Based on the assumption that subsurface materials underlying those observed during our field 

exploration have similar qualities, a Site Class D appears appropriate for the site. Therefore, as per 

the 2018 International Building Code (IBC), a Site Class ‘D’ may be used for seismic design 

purposes. Site Class ‘D’ corresponds to ‘stiff soil’. Table 2 below presents the recommended 

Project Site 

Building Outline 

Historic Foundation 

Undocumented Fill Piles 
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seismic design parameters in accordance with ASCE 7‐16 for a code‐based response spectrum with 

a return period of 2,475 years. 

5.3 Evaluation of Seismic Induced Soil Liquefaction  

The site is currently mapped as having a “Moderate to High” liquefaction susceptibility, identified 

by the Washington State DNR’s Liquefaction Susceptibility Map of Benton County, Washington 

(2004), as shown below. Due to potential risk of liquefaction at the site, to better define the depth 

of liquefiable soils, a detailed liquefaction analysis should be performed. We recommend 

conducting one exploratory boring to a depth of 50 feet BGS with continuous STP sampling or 

advancing a cone penetration test (CPT) probe to a depth of 50 feet BGS to evaluate liquefaction 

potential at the site.  

 

 

Table 2: Code-Based Seismic Design Parameters 

Seismic 

Design 

Parameter 

Value (unit) Definition 

SS 0.415 (g) MCE spectral response acceleration at short periods 

S1 0.159 (g) MCE spectral response acceleration at 1-second period 

Fa 1.468 (unitless) Site coefficient for short periods 

Fv 2.283 (unitless) Site coefficient for 1-second period 

SMS 0.609 (g) MCE spectral response acceleration at short periods as adjusted for site effects 

SM1 0.362 (g) MCE spectral response acceleration at 1-second period as adjusted for site effects 

SDS 0.406 (g) Design spectral response acceleration at short periods 

SD1 0.241 (g) Design spectral response acceleration at 1-second period 

PGA 0.184 (g) MCEG peak ground acceleration 

FPGA 1.432 Site amplification factor at PGA 

PGAM 0.264 (g) Site modified peak ground acceleration 

PGAD 0.5 Factored deterministic acceleration value 

Project Site 

••3
MIN□]•JI□
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We assume that the proposed apartment structures will have fundamental periods of vibration less 

than 0.5 seconds. If this is not the case, we should be notified for reevaluation of Site Class. Per 

ASCE 7-16, for design of structures having fundamental periods of vibration less than 0.5 seconds 

on potentially liquefiable sites, site specific response analysis is not required. A detailed 

liquefaction analysis is beyond the scope of our current services for this project. 

 

6.0  SUBSURFACE CONDITIONS 

Based on the findings of our field exploration, subsurface soil conditions across the site are 

relatively uniform. The native site soils typically consist of Sandy Silt and Silt with Sand (ML). 

The soils were observed to have a relative in-place density of ‘medium dense’ and were typically 

observed to be ‘damp’ to ‘moist’. Undocumented fill soil was encountered in six of the test-pits. 

The fill ranged from 9 inches to 2 feet in thickness, and was generally identified poorly graded 

gravel with silt and sand (GP-GM) or silty sand (SM). Test-pit logs in Appendix II show detailed 

descriptions and stratification of the soils encountered. It shall be noted that our site exploration 

was limited due to dense vegetation and trees in the southern portion of the site. 

6.1 NRCS Soil Survey 

The soil survey map of the site prepared by the Natural Resources Conservation Service (NRCS) 

identifies the near surface site soils as Pasco fine sandy loam, 0 to 2 percent slopes, and Scooteney 

silt loam, gravelly subsoil, 0 to 2 percent slopes. The parent material for these soils are described 

as alluvium and loess. According to the NRCS map (Soil Survey, Appendix V), the typical soil 

profile for these soils is described as fine sandy loam over silt loam and silt loam over very 

gravelly loam, respectively. NRCS data indicates that these units generally consist of poorly 

drained and well drained materials, respectively.    

6.2 Groundwater 

Groundwater was not encountered within any of the test pits to a maximum depth of approximately 

10 feet BGS. To further assist in our evaluation, we reviewed the Washington Department of 

Ecology Well Log database of nearby well logs (see Appendix VI) to estimate groundwater levels 

in the vicinity. Based on our review of nearby well logs, groundwater is believed to be in the range 

of 9 to 12 feet BGS in the site vicinity. Groundwater levels primarily will be controlled by the 

tjennings
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adjacent Columbia River water level stage. Ground water levels indicated are for the specific 

locations at the time of explorations and may not be indicative of other times and/or locations. 

7.0  SOIL INFILTRATION TESTING 

Soil infiltration testing was performed at two (2) locations as shown on the Site Exploration Map 

(Figure 2, Appendix I) attached to this report. The infiltration tests were conducted using a single 

ring infiltrometer consisting of a 10-inch diameter steel pipe driven into the ground at the test 

depth. After an initial pre-soak period, a constant water level was maintained in the ring with the 

use of a float valve and timed intervals of the water demand volumes were recorded. Continuous 

readings of the water volumes required to maintain the constant head were recorded until a 

relatively constant rate was achieved, and the average infiltration rate was recorded. The test 

results are indicative of the infiltration characteristics of the subsurface soils encountered at the test 

location and depth. The following table presents the results of the infiltration tests performed at the 

site:  

Table 3: Infiltration Test Results 

Test ID Test Depth Soil Type 
Percent 

Fines 

Field Infiltration 

Rate 

TP-3 4 feet BGS Sandy Silt (ML) 55.4 3.0 inches/hour 

TP-10 4 feet BGS Silt with Sand (ML) 77.9 2.8 inches/hour 

The infiltration rates presented herein represents the un-factored field soil infiltration rate. An 

appropriate factor of safety should be applied to the field infiltration rate to determine long-term 

design infiltration rate. Determination of safety factors for long-term design infiltration should 

consider the following: pretreatment, potential for bio-fouling, system maintainability, horizontal 

and vertical variability of soils, and type of infiltration testing. Typical factors of safety for these 

soils generally range from 2 to 3. 

8.0  GEOTECHNICAL RECOMMENDATIONS 

The following geotechnical recommendations are based on our current understanding of the 

proposed project as described in Section 2.0 of this report. The report is prepared to comply with 

the 2018 International Building Code Section 1803, Geotechnical Investigations, and as required 

by Subsection 1803.2, Investigations Required. Please note that Soil Design Parameters and 
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Recommendations presented in this report are predicated upon appropriate geotechnical 

monitoring and testing of the site preparation and foundation and building pad construction by a 

representative of GNN’s Geotechnical-Engineer-of-Record (GER). Any deviation and 

nonconformity from this requirement may invalidate, partially or in whole, the following 

recommendations. We recommend that we be engaged to review grading plans in order to provide 

revised, augmented, and/or additional geotechnical recommendations as required.  

Due to potential concerns for the presence of hazardous waste/materials at the project site from 

unknown former site development, we recommend a Phase I Environmental Sites Assessment be 

performed for the subject property.  

8.1 Site Development – Grading 

Site grading shall incorporate the requirements of IBC 2018 Appendix J. The project GER or a 

representative of the GER should observe site clearing, grading, and the bottoms of excavations 

before placing fills. Local variations in soil conditions may warrant increasing the depth of over-

excavation and recompaction. Seasonal weather conditions may adversely affect grading 

operations. To improve compaction efforts and prevent potential pumping and unstable ground 

conditions, we suggest performing site grading during dryer periods of the year. 

Soil conditions shall be evaluated by in-place density testing, visual evaluation, probing, and 

proof-rolling of the imported fill and re-compacted on-site soil as it is prepared to check for 

compliance with recommendations of this report. A moisture-density curve shall be established in 

accordance with the ASTM D1557 method for all onsite soils and imported fill materials used as 

structural fill. Existing onsite gravelly soils include oversize material that may limits the ability to 

perform compaction testing and will require proof compaction inspections to confirm a dense and 

non-yielding condition.    

Clearing and Grubbing:  At the start of site grading, the construction areas should be cleared and 

stripped of all vegetation, roots, topsoil, organic matter, any encountered undocumented fills or 

trash/debris, any existing soil stockpiles, foundation elements/stem walls of the of the apparent 

former building(s), and abandoned underground utilities. All topsoil and fine-grained soils with 

organic material (vegetation and roots) shall be completely removed from the proposed 
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construction areas. Monitoring by a representative of the GER at the time of the site clearing 

activities may allow reduction in the required quantity of stripping depending upon the 

encountered depth of organic material (roots) and the organic content of the soils. A representative 

of the GER should observe site clearing, grading, and the bottoms of excavations before placing 

fill. 

Re-Use of Onsite Soils as Engineered Fill: The onsite silt soils, free of significant organics, 

deleterious materials including construction debris, are generally suitable for use as general and 

engineered fill and backfill. Engineered fill should be placed in maximum 8-inch lifts (loose) and 

compacted to at least 95% relative compaction (ASTM D1557) near its optimum moisture content. 

The fine-grained silty soils are considered highly moisture-sensitive, and will therefore require 

compaction to be performed within a strict range of ±1% of optimum moisture to achieve the 

proper degree of compaction. Compaction should be verified by testing. 

Use of Imported Soils as Engineered Fill: If needed, imported fill soils should be non-expansive, 

granular soils meeting the USCS classifications of SM, SP-SM, or SW-SM with a maximum rock 

size of 4 inches, minimum 70% passing the No. 4 sieve, and 5 to 20% passing the No. 200 sieve. 

The GER should evaluate the import fill soils before hauling to the site. The imported fill should 

be placed in lifts no greater than 8 inches in loose thickness and compacted to at least 95% of the 

maximum dry density (ASTM D1557) near optimum moisture content. 

8.2 Temporary Excavations 

It shall be the responsibility of the contractor to maintain safe temporary slope configurations since 

the contractor is at the job site, able to observe the nature and conditions of the slopes and be able 

to monitor the subsurface conditions encountered. Unsupported vertical cuts deeper than 4 feet are 

not recommended if worker access is necessary. The cuts shall be adequately sloped, shored, or 

supported to prevent injury to personnel from caving and sloughing. The contractor and 

subcontractors shall be aware of and familiar with applicable local, state, and federal safety 

regulation including the current OSHA Excavation and Trench Safety Standards, and OSHA 

Health and Safety Standards for Excavations, 29 CFR Part 1929, or successor regulations. 
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According to chapter 296-155 of the Washington Administrative Code (WAC), it is our opinion 

that the near-surface soil encountered at the site is classified as Type C soils. We recommend that 

temporary, unsupported, open cut slopes shall be no steeper than 1.5 feet horizontal to 1.0 feet 

vertical (1.5H:1V) in Type C soils. No heavy equipment should be allowed near the top of 

temporary cut slopes unless the cut slopes are adequately braced. Where unstable soils are 

encountered, flatter slopes may be required.  

8.3 Utility Excavation, Pipe Bedding and Trench Backfill 

To provide suitable support and bedding for the pipe, we recommend the utilities be founded on 

suitable bedding material consisting of clean sand and/or sand & gravel mixture. Pipe bedding and 

pipe zone materials shall conform to Section 9-03.12(3) of the Washington State Department of 

Transportation (WSDOT) 2018 Standard Specifications. Pipe bedding should provide a firm 

uniform cradle for support of the pipes. A minimum 4-inch thickness of bedding material beneath 

the pipe should be provided. Prior to installation of the pipe, the pipe bedding should be shaped to 

fit the lower part of the pipe exterior with reasonable closeness to provide uniform support along 

the pipe. Pipe bedding material should be used as pipe zone backfill and placed in layers and 

tamped around the pipes to obtain complete contact. To protect the pipe, bedding material should 

extend at least 6 inches above the top of the pipe. 

Placement of bedding material is particularly critical where maintenance of precise grades is 

essential. Backfill placed within the first 12 inches above utility lines should be compacted to at 

least 90% of the maximum dry density (ASTM D1557), such that the utility lines are not damaged 

during backfill placement and compaction. In addition, rock fragments greater than 1 inch in 

maximum dimension should be excluded from this first lift. The remainder of the utility 

excavations should be backfilled and compacted to 95% of the maximum dry density as 

determined by ASTM D1557. 

8.4 Imported Crushed Rock Structural Fill  

Imported structural fill shall consist of well-graded, crushed aggregate material meeting the 

grading requirements of 2018 WSDOT Standard Spec. Section 9-03.9(3) (1¼-inch minus Base 

Course Material) presented here:  
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Table 4: WSDOT Standard Spec. 9-03.9(3) 

Sieve Size Percent Passing (by Weight) 

1¼ Inch Square 99 - 100 

1 Inch Square 80 - 100 

5/8 Inch Square 50 – 80 

U.S. No. 4 25 - 45 

U.S. No. 40 3 – 18  

U.S. No. 200 Less than 7.5 

A fifty (50) pound sample of each imported fill material shall be collected by GNN personnel prior 

to placement to ensure proper gradation and establish the moisture-density relationship (proctor 

curve). 

8.5 Compaction Requirements for Structural/ Engineered Fill  

All fill or backfill shall be approved by a representative of the GER, placed in uniform lifts, and 

compacted to a minimum 95% of the maximum dry density as determined by ASTM D1557. The 

compaction effort must be verified by a representative of the GER in the field using a nuclear density 

gauge in accordance with ASTM D6938. The thickness of the loose, non-compacted, lift of 

structural fill shall not exceed 8 inches for heavy-duty compactors or 4 inches for hand operated 

compactors. 

8.6 Building Pad Preparation 

After excavation to remove the existing vegetation, and stem walls/foundation elements from 

several of the building areas, up to 5 feet of structural fill may be required to achieve the design 

grade. In order to reduce the risk of differential settlement from variable thickness of fills across 

the building pads, the maximum differential of the thickness of fill material within the building 

pads shall be limited to 50%; i.e. if the thickest fill within a given portion of the building pad is 6 

feet, then no portion of the building pad shall be constructed with less than 3 feet of fill material 

across the footprint. Allowance shall be made for placement of minimum 18-inches of imported 

crushed rock structural fill beneath all foundations and 9-inches beneath concrete floor slabs. 

Prior to placement of new engineered fill material, the exposed native subgrades shall be scarified 

to a minimum depth of 12 inches, then moisture conditioned to near-optimum and re-compacted to 

at least 95% relative compaction (ASTM D1557) and to a dense and non-yielding surface. 

Foundation subgrade preparations and crushed rock structural fill should extend laterally a 
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minimum distance of two (2) feet beyond the outer edges of the footings on all sides. Building pad 

excavations shall expose the native undisturbed silt soils or structural fill. A representative of our 

geotechnical engineer shall confirm the suitability of the exposed subgrade. 

8.7 Foundations Design Parameters and Allowable Bearing Capacity 

In our opinion, the proposed apartment building structures and club house may be supported on 

conventional shallow foundations bearing on a layer of imported crushed rock placed atop 

recompacted dense subgrade. The minimum footing depth shall be 24 inches below adjacent 

exterior finished grades for frost protection and bearing capacity considerations.  

To provide a uniform bearing support and minimize the risk of differential settlement, all 

foundations shall bear on a minimum of 18 inches of imported 1¼" minus crushed rock structural 

fill extending to a re-compacted subgrade.  

Footings constructed in accordance with the above recommendations may be designed for an 

allowable 2,000 pounds per square foot (psf) bearing pressure. The allowable bearing pressure 

presented above may be increased by 1/3 for short-term, transient loading conditions. Based on 

assumed structural loading, we estimate total settlement for footings constructed in accordance 

with this recommendation to be less than 1-inch. We anticipate differential settlement will be 

about half of total settlements between adjacent columns and along approximately 20 feet of 

continuous footings. We assume there is no stress overlap from adjacent footings. Footings located 

less than two times the footing width (2B) from each other will increase stresses beneath the 

adjacent footing, resulting in increased settlement. We expect elastic settlements to generally occur 

as loads are applied. 

Lateral forces on foundations from short term wind and seismic loading would be resisted by 

friction at the base of foundations and passive earth pressure against the buried portions. We 

recommend an allowable passive earth pressure for compacted onsite fill of 200 pcf. This lateral 

foundation resistance value includes a factor of safety of 1.5. We recommend a coefficient of 

friction of 0.45 be used between cast-in-place concrete and imported crushed rock. An appropriate 

factor of safety should be used to calculate sliding resistance at the base of footings. 

tjennings
Highlight

tjennings
Highlight

tjennings
Highlight



   

Proposed River Front Apartment Complex   GNN Project No.: 221-1412 

425 Bradley Boulevard, Richland, WA  July 27, 2021 
 

13 

8.8 Slab-on-Grade Floors 

Concrete slabs-on-grade shall be supported on 9 inches of imported crushed rock structural fill 

placed atop a recompacted subgrade or structural fill in accordance with the grading 

recommendations of this report. The crushed rock material shall be ¾-inch minus aggregate 

meeting WSDOT Specification section 9-03.9 (3), “Crushed Surfacing Top Course”. Prior to 

placing any slabs, the top 12 inches of the exposed subgrade shall be compacted to a minimum in-

place dry density of 95% of the maximum laboratory dry density determined by ASTM D1557. 

We recommend a modulus of subgrade reaction equal to 120 pounds per cubic inch (pci) based 

on a value for gravel presented in the Portland Cement Association publication No. EB075.01D. 

Slab thickness, reinforcement and joint spacing shall be determined by a licensed engineer based 

on the intended use and loading. 

An appropriate vapor retarder (10-mil polyethylene liner) shall be used (ASTM E1745/E1643) 

beneath areas receiving moisture sensitive resilient flooring/VCT where prevention of moisture 

migration through slab is essential. The slab designer should refer to ACI 302 and/or ACI 360 for 

procedures and cautions regarding the use and placement of a vapor retarder. The architect shall 

determine the need and use of a vapor retarder. 

8.9 Lateral Earth Pressure 

We recommend the following lateral earth pressures, in terms of equivalent fluid pressure, for 

design of retaining walls or below-grade structures, these pressure values assume drained 

condition:  

At-Rest = 60 psf/ft of embedment 

Active = 40 psf/ft of embedment 

We assume that the structural wall backfill is adequately drained to avoid saturation and 

introduction of hydrostatic pressures. For calculation of active pressures, we assume that the wall 

can deflect in order to develop an active condition. Use at-rest pressures for restrained or braced 

walls. The horizontal resultant force (pressure x H/2 where H is height of buried wall) should be 

applied at an H/3 distance from the base of the wall. 

If any surface, surcharge loads are closer than one-half of the wall height (horizontal distance) to 

the edge of the below-grade and/or retaining wall, increase the design wall pressure by q/2 over 
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the whole area of the retaining wall. In this expression, q is the surface surcharge load in psf. GNN 

should review anticipated surcharge loading to confirm that the appropriate design values are 

considered. The horizontal surcharge resultant force (pressure x H where H is height of buried 

wall) should be applied at an H/2 distance from the base of the wall. 

8.10 Flexible Pavement 

Based on the findings of our site investigation, we anticipate that the pavement subgrade will 

consist of gravelly artificial fill soils and native silty soils. After stripping to remove vegetation 

and roots, the surficial gravelly artificial fill soils may be left in place as a subbase layer. We 

recommend the exposed subgrade shall be compacted/densified to a dense and non-yielding 

surface and shall be proof-rolled with a tandem-axle loaded dump truck or a water truck with a 

minimum 30-ton static weight and minimum 100 psi tire pressure and observe deflections, 

pumping and rutting for indications of inadequate subgrade performance. Any soft spots, pumping 

or yielding areas observed during proof-rolling shall be over-excavated a minimum 12 inches and 

shall be backfilled with compacted granular structural fill.  

Acceptance criteria for proof-rolling shall include no rutting greater than 3/4-inch and no 

“pumping” of the soil behind the wheels. Permanent rutting in excess of 1-inch shall be considered 

failure (unsatisfactory compaction). In addition, elastic (rebound) movement or rutting in excess of 

1-inch with substantial cracking or substantial lateral movement shall also be considered failure. 

Adjust the lift thickness, as directed by the geotechnical engineer, until the subgrade exhibits firm 

unyielding conditions under a loaded dump truck or a water truck. Proof-rolling shall be performed 

in the presence of a representative of the GNN’s geotechnical engineer. 

The finished surface shall be smooth, uniform and free of localized weak and soft spots.  The 

subgrade must be graded to the required contours and grade in a manner as will insure a hard, 

uniform, well compacted surface. All subgrade deficiency corrections and drainage provisions 

shall be made prior to constructing the aggregate base course. All underground utilities shall be 

protected prior to grading. The following table presents recommended light duty and heavy-duty 

pavement sections for this project:  
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Table 5: Recommended Asphalt Concrete Paving Sections  

Traffic 

Asphalt 

Thickness 

(inches) 

Crushed Aggregate 

Base Course 

(inches) 

Subgrade 

Heavy Duty† 3.5 12* 
Scarify, moisture conditioned and 

recompacted to a dense and non-yielding 

surface Standard Duty†† 2.5 8* 

†Heavy duty applies to pavements section for entrance drives, fire truck lane, and trash 

enclosure drive lanes.  

††Standard duty applies to general parking areas, *The upper 2” of crushed rock should be 

top course rock placed over the base course layer. 

Pavement design recommendations assume proper and positive drainage and construction 

monitoring and are based on AASHTO Design parameters for a 20-year design period. Asphalt 

pavements tend to develop thermal and fatigue cracking over time from environmental factors and 

traffic loads. Asphalt, being a viscoelastic material, weakens from temperature influx. Timely 

preventative measures for continual flexible maintenance such as crack filling and seal coating at 

8-10 year intervals to control the progression of surface cracking and distress to prevent water 

from infiltrating into the base course and subgrade shall be considered. Performing this 

intermediate level of maintenance will net at least a 20-year service life/performance.  

All fills used to raise low areas shall be approved onsite soils or imported granular fill and shall be 

placed under engineering control conditions. The finished surface shall be smooth, uniform and 

free of localized weak/soft spots. All subgrade deficiency corrections and drainage provisions shall 

be made prior to placing the aggregate base course. All underground utilities shall be protected 

prior to grading. 

The HMAC utilized for the project should be designed and produced in accordance with Section 

5-04 Hot Mix Asphalt of the WSDOT 2018 Standards Specifications. Aggregate Base material 

shall comply with Section 9-03.9(3) Crushed Surfacing of the WSDOT 2018 Standards 

Specifications. Aggregate base or pavement materials should not be placed when the surface is 

wet. 

8.11 Subgrade Protection 

The degree to which construction grading problems develop is expected to be dependent, in part, 

on the time of year that construction proceeds and the precautions which are taken by the 
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contractor to protect the subgrade. The near-surface fine-grained soils currently present on site 

may be moisture and disturbance sensitive due to their fines content and may become unstable 

(pumping) if allowed to increase in moisture content and are disturbed (rutted) by construction 

traffic if wet. If necessary, the construction access road shall be covered with a layer of ballast or 

quarry spalls. The soils are also susceptible to erosion in the presence of moving water. The soils 

shall be stabilized to minimize the potential of erosion into the foundation excavation. The site 

shall be graded to prevent water from ponding within construction areas and/or flowing into 

excavations. Accumulated water must be removed immediately along with any unstable soil. 

Foundation concrete shall be placed and excavations backfilled as soon as possible to protect the 

bearing grade. We further recommend that soils that become unstable are to be either removed and 

replaced with structural compacted gravel fill, or mechanically stabilized with a coarse crushed 

aggregate and compacted into the subgrade. 

8.12 Surface Drainage 

With respect to surface water drainage, we recommend that the ground surface be sloped to drain 

away from future structures. Final exterior site grades shall promote free and positive drainage 

from the building areas. Water shall not be allowed to pond or to collect adjacent to foundations or 

within the immediate building area. We recommend that a gradient of at least 5% for a minimum 

distance of 10 feet from the building perimeter be provided, except in paved locations. In paved 

areas, a minimum gradient of 1% should be provided unless provisions are included for 

collection/disposal of surface water adjacent to the structure. Catch basins, drainage swales, or 

other drainage facilities should be aptly located. All surface water such as that coming from roof 

downspouts and catch basins be collected in tight drain lines and carried to a suitable discharge 

point, such as a storm drain system. Surface water and downspout water should not discharge into 

a perforated or slotted subdrain, nor should such water discharge onto the ground surface adjacent 

to the building. Cleanouts should be provided at convenient locations along all drain lines.
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9.0  ADDITIONAL SERVICES 

The Client should maintain an adequate program of geotechnical consultation, construction 

monitoring, and soils testing during the final design and construction phases to ensure compliance 

with GNN’s geotechnical recommendations. For this purpose, GNN, the Geotechnical Engineer-

of-Record, shall be retained as the geotechnical consultant from beginning to end of the project to 

maintain continuity of services.  

GNN can provide construction monitoring and testing as additional services.  The costs of these 

services are not included in our present fee arrangement, but can be obtained from our office.  The 

recommended construction monitoring and testing includes, but is not necessarily limited to, the 

following: 

➢ Consultation during the design stages of the project. 

➢ Review of the grading and drainage plans to monitor compliance and proper 

implementation of the recommendations in GNN’s Report. 

➢ Observation and quality control testing during site preparation, grading, and placement of 

engineered fill as required by the local building ordinances. 

➢ Geotechnical engineering consultation as needed during construction. 
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10.0 LIMITATIONS OF THE GEOTECHNICAL SITE INVESTIGATION REPORT 

This GEOTECHNICAL SITE INVESTIGATION REPORT (“Report”) was prepared for the 

exclusive use of the Client. GN Northern, Inc.’s (GNN) findings, conclusions and 

recommendations in this Report are based on selected points of field exploration, laboratory 

testing, and GNN’s understanding of the proposed project at the time the Report is prepared.  

Furthermore, GNN’s findings and recommendations are based on the assumption that soil, rock 

and/or groundwater conditions do not vary significantly from those found at specific exploratory 

locations. Variations in soil, bedrock and/or groundwater conditions could exist between and 

beyond the exploration points. The nature and extent of these variations may not become evident 

until during or after construction. Variations in soil, bedrock and groundwater may require 

additional studies, consultation, and revisions to GNN’s recommendations in the Report.  

In many cases the scope of geotechnical exploration and the test locations are selected by others 

without consultation from the geotechnical engineer/consultant. GNN assumes no responsibility 

and, by preparing this Report, does not impliedly or expressly validate the scope of exploration and 

the test locations selected by others. 

This Report’s findings are valid as of the issued date of this Report. However, changes in 

conditions of the subject property or adjoining properties can occur due to passage of time, natural 

processes, or works of man. In addition, applicable building standards/codes may change over 

time. Accordingly, findings, conclusions, and recommendations of this Report may be invalidated, 

wholly or partially, by changes outside of GNN’s control. Therefore, this Report is subject to 

review and shall not be relied upon after a period of five (5) years from the issued date of the 

Report. 

In the event that any changes in the nature, design, or location of structures are planned, the 

findings, conclusions and recommendations contained in this Report shall not be considered valid 

unless the changes are reviewed by GNN and the findings, conclusions, and recommendations of 

this Report are modified or verified in writing. 

This Report is issued with the understanding that the owner or the owner’s representative has the 

responsibility to bring the findings, conclusions, and recommendations contained herein to the 
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attention of the architect and design professional(s) for the project so that they are incorporated 

into the plans and construction specifications, and any follow-up addendum for the project.  The 

owner or the owner’s representative also has the responsibility to verify that the general contractor 

and all subcontractors follow such recommendations during construction.  It is further understood 

that the owner or the owner’s representative is responsible for submittal of this Report to the 

appropriate governing agencies. The foregoing notwithstanding, no party other than the Client 

shall have any right to rely on this Report and GNN shall have no liability to any third party who 

claims injury due to reliance upon this Report, which is prepared exclusively for Client’s use and 

reliance. 

GNN has provided geotechnical services in accordance with generally accepted geotechnical 

engineering practices in this locality at this time. GNN expressly disclaims all warranties and 

guarantees, express or implied.  

Client shall provide GNN an opportunity to review the final design and specifications so that 

earthwork, drainage, and foundation recommendations may be properly interpreted and 

implemented in the design and specifications. If GNN is not accorded the review opportunity, 

GNN shall have no responsibility for misinterpretation of GNN’s recommendations. 

Although GNN can provide environmental assessment and investigation services for an additional 

cost, the current scope of GNN’s services does not include an environmental assessment or an 

investigation for the presence or absence of wetlands, hazardous or toxic materials in the soil, 

surface water, groundwater, or air on, below, or adjacent to the subject property. 
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Appendix I 
Vicinity Map (Figure 1) 

Site Exploration Map (Figure 2) 
 
 



 

 
FIGURE 1: VICINITY MAP PROJECT NO. 221-1412 
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FIGURE 2: SITE EXPLORATION MAP PROJECT NO. 221-1412 
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Appendix II 
Exploratory Test-Pit Logs 

Key Chart (for Soil Classification) 
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CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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GB

358.5

358.0

352.0

351.0

MC = 6%
Fines = 55%

SM

SP-
SM

ML

GP-
GM

1.5

2.0

8.0

9.0

FILL: SILTY SAND WITH GRAVEL, (SM) brown, fine grained, dry, appears medium dense

FILL: POORLY GRADED SAND WITH SILT AND GRAVEL, (SP-SM) gray, fine to medium
grained, dry, appears medium dense
SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE
SOIL)

POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) brown, damp, appears
medium dense to dense

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 9.0 feet.

NOTES Approx. GPS Coords.: 46.270065°, -119.270470°

GROUND ELEVATION 360 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-3

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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GB

348.0

MC = 3%
Fines = 75%

ML

10.0

SILT WITH SAND, (ML) tan, dry to damp, appears medium dense

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.269762°, -119.270092°

GROUND ELEVATION 358 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-4

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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352.0

351.0

ML

GP-
GM

7.0

8.0

SANDY SILT, (ML) tan, damp, appears medium dense

POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, damp, appears medium dense
to dense

- Test pit terminated at ~8' BGS due to bucket refusal
- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 8.0 feet.

NOTES Approx. GPS Coords.: 46.269349°, -119.270051°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-5

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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359.0

350.0

GP-
GM

ML

1.0

10.0

FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry, appears medium
dense

SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE SOIL)

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.269829°, -119.269390°

GROUND ELEVATION 360 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-6

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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350.0

ML

10.0

SANDY SILT, (ML) light brown, dry to moist, appears medium dense

- becomes moist

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.269413°, -119.268863°

GROUND ELEVATION 360 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-7

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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358.8

358.3

349.0

GP-
GM

ML

0.2

0.8

10.0

~2" ASPHALT
FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry, appears medium
dense
SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE SOIL)

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.270071°, -119.269499°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-8

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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358.0

349.0

GP-
GM

ML

1.0

10.0

FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry, appears medium
dense

SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE SOIL)

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.270153°, -119.269223°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-9

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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GB

358.0

350.0

MC = 11%
Fines = 78%

SM

ML

1.0

9.0

FILL: SILTY SAND WITH GRAVEL, (SM) gray brown, fine grained, damp, appears
medium dense

SILT WITH SAND, (ML) light brown, moist, appears medium dense, roots to ~2' BGS

- infiltration test performed at ~4' BGS

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 9.0 feet.

NOTES Approx. GPS Coords.: 46.269914°, -119.268745°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-10

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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KKEEYY  CCHHAARRTT  
N G Kennewick, Yakima, Spokane, Hermiston (OR)

Conditions shown on boring and testpit logs represent our observations at the time and location of the fieldwork, modifications based on lab test, analysis, and geological 
and engineering judgment. These conditions may not exist at other times and locations, even in close proximity thereof.  This information was gathered as part of our 
investigation, and we are not responsible for any use or interpretation of the information by others. 

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE 
COARSE-GRAINED SOILS FINE-GRAINED SOILS 

DENSITY N (BLOWS/FT) FIELD TEST CONSISTENCY N (BLOWS/FT) FIELD TEST 

Very Loose 0 – 4 Easily penetrated with ½-inch reinforcing 
rod pushed by hand Very Soft 0 – 2 Easily penetrated several inches by 

thumb 

Loose 4 – 10 Difficult to penetrate with ½-inch 
reinforcing rod pushed by hand Soft 2 – 4 Easily penetrated one inch by thumb 

Medium -Dense 10 – 30 Easily penetrated with ½-inch rod driven 
with a 5-lb hammer Medium-Stiff 4 – 8 Penetrated over ½-inch by thumb with 

moderate effort 

Dense 30 – 50 Difficult to penetrate with ½-inch rod 
driven with a 5-lb hammer Stiff 8 – 15 Indented about ½-inch by thumb but 

penetrated with great effort 
Very Stiff 15 – 30 Readily indented by thumb 

Very Dense > 50 penetrated only a few inches with ½-inch 
rod driven with a 5-lb hammer Hard > 30 Indented with difficulty by thumbnail 

USCS SOIL CLASSIFICATION 
MAJOR DIVISIONS GROUP DESCRIPTION 

 GW Well-graded Gravel Gravel 
(with little or no fines)  GP Poorly Graded Gravel 

 GM Silty Gravel 

Gravel and 
Gravelly Soils 
<50% coarse 

fraction passes     
#4 sieve 

Gravel 
(with >12% fines)  GC Clayey Gravel 

 SW Well-graded Sand Sand 
(with little or no fines)  SP Poorly graded Sand 

 SM Silty Sand 

Coarse-
Grained 
Soils 

<50% 
passes #200 
sieve 

Sand and 
Sandy Soils 
>50% coarse 

fraction passes     
#4 sieve 

Sand 
(with >12% fines)  SC Clayey Sand 

 ML Silt 

 CL Lean Clay 
Silt and Clay 

Liquid Limit < 50 
 OL Organic Silt and Clay (low plasticity) 

 MH Inorganic Silt 

 CH Inorganic Clay 

Fine-
Grained 
Soils 

>50% 
passes #200 
sieve 

Silt and Clay 
Liquid Limit > 50 

 OH Organic Clay and Silt (med. to high plasticity) 

Highly Organic Soils  PT Peat  Top Soil

MODIFIERS MOISTURE CONTENT 
DESCRIPTION RANGE  DESCRIPTION FIELD OBSERVATION 

Trace <5% Dry Absence of moisture, dusty, dry to the touch 
Little 5% – 12% Moist Damp but not visible water 
Some >12% Wet Visible free water 

MAJOR DIVISIONS WITH GRAIN SIZE 
SIEVE SIZE 

  12” 3” 3/4” 4 10 40 200
GRAIN SIZE (INCHES) 

   12 3 0.75 0.19 0.079 0.0171 0.0029 
Gravel Sand

Boulders Cobbles  
Coarse Fine Coarse Medium Fine 

Silt and Clay 

 

LOG SYMBOLS 

2S 2” OD Split 
Spoon (SPT) 

3S 3” OD Split 
Spoon 

NS Non-Standard 
Split Spoon 

ST Shelby Tube 

CR Core Run 

BG Bag Sample 

TV Torvane 
Reading 

PP Penetrometer 
Reading 

NR No Recovery 

GW Groundwater 
Table 

SOIL 
CLASSIFICATION 

INCLUDES 
1. Group Name 

2. Group Symbol 

3. Color

4. Moisture content 

5. Density / consistency 

6. Cementation

7. Particle size (if applicable) 

8. Odor (if present) 

9. Comments



Appendix III 
Laboratory Testing Results 
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Appendix IV 
Site & Exploration Photographs 



 
Exposed subsurface soil profile within test pit TP-1 

 
Exposed subsurface soil profile within test pit TP-4 

 
Exposed subsurface soil profile within test pit TP-7 

 
Exposed subsurface soil profile within test pit TP-8 

 
Infiltration test setup within test pit TP-10 

 
Infiltration test setup within test pit TP-3 

 PLATE 1: SITE & EXPLORATION PHOTOGRAPHS PROJECT NO. 221-1412 
 
 
 
 
 
 



 
View of site conditions near test pit TP-2, looking south 

 
View of site conditions near test pit TP-6, looking east 

 
View of site conditions near middle of site looking east 

 
Excavation of test pit TP-8, view looking south 

 
View of site conditions near test pit TP-3, looking southeast 

 
View of site conditions near test pit TP-3, looking south 

 PLATE 2: SITE & EXPLORATION PHOTOGRAPHS PROJECT NO. 221-1412 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 

Appendix V 
NRCS Soil Survey 
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Custom Soil Resource Report
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Benton County Area, Washington

PaA—Pasco fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2bcw
Elevation: 250 to 700 feet
Mean annual precipitation: 6 to 10 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 136 to 190 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Pasco and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pasco

Setting
Landform: Flood plains
Parent material: Alluvium

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water capacity: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

SdA—Scooteney silt loam, gravelly subsoil, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2bdk
Elevation: 400 to 1,300 feet

Custom Soil Resource Report
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Mean annual precipitation: 6 to 9 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Scooteney and similar soils: 90 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scooteney

Setting
Landform: Terraces
Parent material: Gravelly alluvium and loess

Typical profile
H1 - 0 to 4 inches: silt loam
H2 - 4 to 15 inches: silt loam
H3 - 15 to 38 inches: gravelly silt loam
H4 - 38 to 60 inches: very gravelly loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 2c
Land capability classification (nonirrigated): 6c
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Wamba
Percent of map unit: 2 percent
Landform: Terraces
Hydric soil rating: Yes

Custom Soil Resource Report
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Appendix VI 
Washington Department of Ecology Well Logs 



Page IPage I

of 1of 1

TESTING

PAGE 10PAGE 10

Casing
(Schedule-40
2-inch 1D. PVC)2-inch 1D. PVC)2-inch 1D. PVC)

)0-20 sand)0-20 sand

X
WELL NO.MW-14WELL NO.MW-14

Threaded end capThreaded end capThreaded end cap

Logged'by: DCJLogged'by: DCJ

l Scro9l Scro9
2-hc4,D. PVC2-hc4,D. PVC

w/th
0.02-nch slots)0.02-nch slots)

AS-BUILT DESIGNAS-BUILT DESIGN

GRA JIM ERDMANGRA JIM ERDMANGRA JIM ERDMAN

Earth & Environmental # 1724Earth & Environmental # 1724Earth & Environmental # 1724Earth & Environmental # 1724Earth & Environmental # 1724
E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600

Spokane, Washington 99207Spokane, Washington 99207Spokane, Washington 99207

Flush-rnounted

~steelmonument~steelmonument-Ground surface-Ground surface-Ground surface

RUEN DRILLING, INC.RUEN DRILLING, INC.RUEN DRILLING, INC.
0X 2670X 267

CLARK FORK, 1D 83811CLARK FORK, 1D 83811CLARK FORK, 1D 83811CLARK FORK, 1D 83811
(208) 266-1151 -«s •(208) 266-1151 -«s •(208) 266-1151 -«s •(208) 266-1151 -«s •

START CARD # R 02520START CARD # R 02520START CARD # R 02520START CARD # R 02520START CARD # R 02520
SE SE; SEC 11 T9N R28ESE SE; SEC 11 T9N R28ESE SE; SEC 11 T9N R28ESE SE; SEC 11 T9N R28ESE SE; SEC 11 T9N R28ESE SE; SEC 11 T9N R28E
WELL T # AB7139WELL T # AB7139WELL T # AB7139WELL T # AB7139

w.o. 12-01238-03w.o. 12-01238-03

AGRA E&E, SPOKANE, WAAGRA E&E, SPOKANE, WAAGRA E&E, SPOKANE, WAAGRA E&E, SPOKANE, WA

2

£ 17£ 17

B

D 62 0.0D 62 0.0D 62 0.0

A 6A 6

c 4 0.0c 4 0.0c 4 0.0

Drilling completed: 15 Movernber 1995Drilling completed: 15 Movernber 1995Drilling completed: 15 Movernber 1995Drilling completed: 15 Movernber 1995Drilling completed: 15 Movernber 1995

Casing elevation: 364,84 feetCasing elevation: 364,84 feetCasing elevation: 364,84 feetCasing elevation: 364,84 feet

obeorwed grunter iewelobeorwed grunter iewelobeorwed grunter iewel
Aro ATD= attire ot dingAro ATD= attire ot dingAro ATD= attire ot dingAro ATD= attire ot dingAro ATD= attire ot ding

L
vL, 1111, ,v,c:,~,

u(i t~l:).~'
GYL

vL, 1111, ,v,c:,~,

u(i t~l:).~'
GYL

vL, 1111, ,v,c:,~,

u(i t~l:).~'
GYL

vL, 1111, ,v,c:,~,

u(i t~l:).~'
GYL

vL, 1111, ,v,c:,~,

u(i t~l:).~'
GYL

vL, 1111, ,v,c:,~,

u(i t~l:).~'
GYL

vL, 1111, ,v,c:,~,

u(i t~l:).~'
GY

CENTRAL EGIN O#CFCENTRAL EGIN O#CFCENTRAL EGIN O#CF-·--LEGEND '-·--LEGEND '

se,damp. brown, silty, fine SANDOse,damp. brown, silty, fine SANDOse,damp. brown, silty, fine SANDOse,damp. brown, silty, fine SANDOse,damp. brown, silty, fine SANDO

nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995nce: City of Rlchkand Datum Well completed: 15 November 1995

ttom otboring at 24.5 foot.ttom otboring at 24.5 foot.ttom otboring at 24.5 foot.ttom otboring at 24.5 foot.ttom otboring at 24.5 foot.ttom otboring at 24.5 foot.+
l} mean

Ip
l} mean

Ip
l} mean

Ip

9ry dense, wet. gray-brown, gravely9ry dense, wet. gray-brown, gravely9ry dense, wet. gray-brown, gravely9ry dense, wet. gray-brown, gravely9ry dense, wet. gray-brown, gravely
NDO

ey ose, wet, brown, sitty, fine SANOey ose, wet, brown, sitty, fine SANOey ose, wet, brown, sitty, fine SANOey ose, wet, brown, sitty, fine SANOey ose, wet, brown, sitty, fine SANOey ose, wet, brown, sitty, fine SANOey ose, wet, brown, sitty, fine SANO

aery loose. wet, bown, sllty, fine SA4NDaery loose. wet, bown, sllty, fine SA4NDaery loose. wet, bown, sllty, fine SA4NDaery loose. wet, bown, sllty, fine SA4NDaery loose. wet, bown, sllty, fine SA4NDaery loose. wet, bown, sllty, fine SA4NDaery loose. wet, bown, sllty, fine SA4ND

Medium dense. wet, block, fine toMedium dense. wet, block, fine toMedium dense. wet, block, fine toMedium dense. wet, block, fine toMedium dense. wet, block, fine toMedium dense. wet, block, fine to
medium SANDmedium SAND

(no odor)(no odor)

X samoie nor recoveredX samoie nor recoveredX samoie nor recoveredX samoie nor recovered

T zno.T zno.
'gilt'-coon arpole'gilt'-coon arpole

D' gred: I4Novarnber 1995D' gred: I4Novarnber 1995D' gred: I4Novarnber 1995D' gred: I4Novarnber 1995

$

20

25

10

Ground surf e elevaion: 35S.05 feetGround surf e elevaion: 35S.05 feetGround surf e elevaion: 35S.05 feetGround surf e elevaion: 35S.05 feetGround surf e elevaion: 35S.05 feetGround surf e elevaion: 35S.05 feet
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a+- CONCRETE SURFACE SEALa+- CONCRETE SURFACE SEALa+- CONCRETE SURFACE SEALa+- CONCRETE SURFACE SEALa+- CONCRETE SURFACE SEAL
DEFIR = 3/ftDEFIR = 3/ftDEFIR = 3/ft
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1.0 Project Overview  
The Cedar and Sage Apartments project is located at 425 Bradley Blvd, Richland, WA 99352. The project 
covers 5 Benton County parcels; numbers 114981012516005, 114981012516002, 114981013473001, 
114981012516001 and 114981013473002. The 4.56-acres site is currently undeveloped and zoned WF – 
Waterfront. The property is bordered by George Washington Way and WF - Waterfront zoned properties, 
developed with commercial buildings and associated parking lots.  The project proposes three new 
residential apartment buildings, each three-stories tall, providing 144-units total. A pool and community 
center are proposed on-site for residents. Civil improvements include paved parking areas, utility 
services, and sidewalks. The project will cover approximately 70% of the site with impervious surfaces. 
The site will be accessed off Bradley Blvd, which connects to George Washington Way. Construction for 
the proposed improvements is expected to take place in Fall of 2022. Refer to Appendix A for the Vicinity 
Map and Appendix B for the Site Plan.  
 
The site is located completely within an Aquifer Recharge Critical Area, as shown by the City of 
Richland’s online critical area mapping. As identified in the City’s Wellhead Protection Program, the site is 
located in the 5-year time of travel zone for the Wellsian Way Wellfield (SO2). See Appendix C for the 
map taken from the City’s Wellhead Protection Program.  
 
2.0 Site Geology 
The existing site topography is flat with approximately 4’ of elevation change across the site. There is no 
evidence of on-site storm runoff leaving the site. Additionally, there is no evidence of the site receiving 
storm runoff from off-site sources.  
 
GN Northern prepared a Geotechnical Site Investigation Report for the project site in July 2021. They 
performed 10 exploratory test-pits, extending 8 – 10 feet below ground surface. Particle Size Distribution 
and Natural Moisture Content tests were performed on soil samples taken from the site. GN Northern 
classified on-site soils as Sandy Silt and Silt with Sand (ML). No bedrock was encountered in any of the 
test pits. See Appendix D for the Geotechnical Report.  

3.0 Groundwater 
No groundwater was encountered in the test pits to a maximum depth of approximately 10 feet BGS. 
Based on their review of nearby well logs, GN northern believes groundwater ranges between 9 to 12 feet 
below ground surface in the site vicinity.  The groundwater level likely rises and falls with the change of 
seasons and primarily depends on the Columbia River water level stage. Well logs are included at the 
end of the Geotechnical Report prepared by GN Northern.  
 
A report provided by USGS identifies the general hydraulic gradient in the area as towards the northeast. 
See Appendix E for exhibits showing shallow water table level contours, Saddle Mountain basalt water 
level contours and Wanapum basalt contours.  

4.0 Project Impact and Mitigation Plan 
Due to the presence of shallow groundwater, it is likely that stormwater produced by the site’s impervious 
surfaces could enter the underground aquifer. No storage or usage of harmful chemicals are proposed 
on-site. The principal component of the site’s mitigation plan is ensuring pollutants do not enter 
groundwater through the stormwater management plan. The stormwater plan for the site collects and 
infiltrates all stormwater runoff through conveyance systems and underground infiltration trenches, 
compliant with the Stormwater Management Manual for Eastern Washington.  
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The site is expected to generate approximately 89-trips during the peak traffic hour per Land Use Code 
220 of the 9th Edition Trip Generation Manual of the ITE. Based on the number of trips, the site is 
classified as a low pollutant loading site, per table 5.22 of the SMMEW. Each Particle Size Distribution 
Test returned a clay / silt percentage greater than 50%. A Cation Exchange Capacity was not provided. 
Based on the clay / silty percentage, the vadose zone is classified as high treatment capacity per Table 
5.22 of the SMMEW. Base on the pollutant loading and treatment capacity classifications, the required 
pre-treatment is a two-stage drywell, per table 5.23 of the SMMEW. Catch basins with inverted tees are 
proposed at the entrances of the underground infiltration trenches, satisfying the requirements of a two-
stage drywell. The infiltration trenches will be designed to maintain 5-feet of separation from the expected 
ground water table. Proper stormwater facility maintenance instructions are provided on the 
corresponding construction drawings for the project. Based on the site’s soil characteristics, the proposed 
land usage, and the proposed stormwater facilities, the proposed project should have no significant 
impact to the Critical Aquifer Recharge Area. No additional plans are proposed to limit the impact on the 
aquifer at this time.  
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July 27, 2021 

 

Knutzen Engineering 

5401 Ridgeline Drive, Suite 160 

Kennewick, WA 99336 

 

Attn:  Nathan Machiela, PE, Principal Engineer  

 

Subject: Geotechnical Site Investigation Report 

  Proposed River Front Apartments  

425 Bradley Boulevard 

Richland, Washington 

 

GNN Project No. 221-1412 

 

Dear Mr. Machiela, 

 

As requested, GN Northern (GNN) has completed a geotechnical site investigation for the 

proposed new River Front Apartments project to be constructed at 425 Bradley Boulevard in the 

City of Richland, Washington. 

 

Based on the findings of our subsurface study, we conclude that the site is suitable for the 

proposed development provided that our geotechnical recommendations presented in this report 

and any subsequent geotechnical investigation are followed during the design and construction 

phases of the project.  

 

This report describes in detail the results of our investigation, summarizes our findings, and 

presents our recommendations regarding remedial earthwork, and the design and construction of 

foundations on the proposed building lots. It is important that GNN be retained to provide 

engineering consultation during the design, and field geotechnical monitoring and compaction 

testing services during remedial earthwork to ensure proper implementation of the geotechnical 

recommendations. 

 

If you have any questions regarding this report, please contact us at 509-734-9320. 

  

Respectfully submitted, 

 

GN Northern, Inc. 

 

 

 

Brian W. Binsfield, PE  Karl A. Harmon, LEG, PE 

Geotechnical Engineer  Senior Geologist/Engineer 
 

                  2021 

 
                   

Expires 08/02/Expires 08/02/
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1.0  PURPOSE AND SCOPE OF SERVICES 

This report has been prepared for the proposed new River Front Apartments project to be 

constructed at 425 Bradley Boulevard in the City of Richland, Washington; site location is shown 

on the Vicinity Map (Figure 1, Appendix I). Our investigation was conducted to collect 

information regarding subsurface soil/groundwater conditions, present our professional opinion 

regarding the suitability of the subsurface materials to support the planned development and 

provide recommendations for geotechnical considerations and bearing capacity for the proposed 

construction.  

GN Northern, Inc. has prepared this report for use by the client and their design consultants in the 

design of the proposed development. Do not use or rely upon this report for other locations or 

purposes without the written consent of GNN. 

Our study was conducted in general accordance with our Proposal for Geotechnical Site 

Investigation Report and Infiltration Testing dated June 21, 2021; notice to proceed was provided 

in the form of a signed proposal by Mr. Machiela via email on June 24, 2021.  

You provided a Preliminary Layout (dated 5/7/2021) showing the proposed development via email 

on June 17th. Field exploration, consisting of ten (10) exploratory test-pits and two (2) infiltration 

tests, was completed on July 14, 2021. The test-pit locations are shown on the Site Exploration 

Map (Figure 2, Appendix I). Detailed test-pit logs are presented in Appendix II, and results of our 

laboratory testing are presented in Appendix III. 

This report has been prepared to summarize the data obtained during this study and to present our 

recommendations based on the proposed construction and the subsurface conditions encountered. 

Results of the field exploration and laboratory testing were analyzed to develop recommendations 

for site development, earthwork, and foundation bearing capacity. Design parameters and a 

discussion of the geotechnical engineering considerations related to construction are included. 

2.0  PROPOSED SITE DEVELOPMENT 

Based on the information provided, we understand that the proposed River Front Apartment 

complex is planned on a 198,595 SF parcel and will consist of three 3-story apartment buildings, a 

clubhouse building and a swimming pool. The two 48-unit apartment buildings will have a 
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footprint of 16,600 SF. The 36-unit apartment building will have a footprint of 13,300 SF. The 

club house building will have a footprint of approximately 6,800 SF. The project will have parking 

throughout the site with a total of 198 parking stalls. The apartment complex will be accessed via 

Bradley Blvd. to the east.  

We anticipate the building to be constructed using wood-frame construction with slab-on-grade. 

Structural loading information was not available at the time of this report. Based on our experience 

with similar projects, we expect wall loads to be on the order of 3.0 to 4.0 klf and maximum 

column loads for the structure to be less than 80 kips. If loading conditions differ from those 

described herein, GNN should be given an opportunity to perform re-analysis. Settlement 

tolerances for the structure is assumed to be limited to 1 inch, with differential settlement limited 

to ½ inch.  

3.0  FIELD EXPLORATION 

Our field exploration, consisting of ten (10) exploratory test-pits and two (2) infiltration tests, was 

completed on July 14, 2021. The test-pit locations are shown on the Site Exploration Map (Figure 

2, Appendix I). A local public utility clearance was obtained prior to the field exploration. Test-

pits were excavated by DDB, LLC using a Case CX55B excavator to depths of approximately 8 

and 10 feet below ground surface (BGS). The test-pits were logged by a GNN geotechnical 

engineer. Upon completion, the test-pits were loosely backfilled with excavated soils. Detailed 

test-pit logs are presented in Appendix II. 

The soils observed during our field exploration were classified according to the Unified Soil 

Classification System (USCS), utilizing the field classification procedures as outlined in ASTM 

D2488. A copy of the USCS Classification Chart is included in Appendix II. Photographs of the 

site and exploration are presented in Appendix IV. Depths referred to in this report are relative to 

the existing ground surface elevation at the time of our investigation. The surface and subsurface 

conditions described in this report are as observed at the time of our field investigation. 
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4.0  LABORATORY TESTING 

Representative samples of the subsurface soils obtained from our field exploration were selected 

for testing to determine the index properties of the soils in general accordance with ASTM 

procedures. The following laboratory tests were performed: 

Table 1: Laboratory Tests Performed 

Test To determine 

Particle Size Distribution 

(ASTM D6913) 

Soil classification based on proportion of 

sand, silt, and clay-sized particles 

Natural Moisture Content 

(ASTM D2216) 

Soil moisture content indicative of in-situ 

condition at the time samples were taken 

Results of the laboratory tests are included on the test-pit logs and are also presented in graphic 

form in Appendix III attached to the end of the report. 

5.0  SITE CONDITIONS 

The proposed River Front Apartment development consists of an approximate 198,595 SF parcel 

located in the City of Richland, Washington. The site is situated in the NE ¼ of the NE ¼ of 

Section 14, Township 9 North and Range 28 East, Willamette Meridian. The project site is 

bounded by George Washington way to the west, Bradley Blvd. to the east, the Columbia River 

Eye Center to the north and the parking lot for several professional office buildings to the south.  

The site appears to have been formerly occupied by a large building with a possible partial 

basement in the middle of the site. Evidence of the apparent former building is seen by the 

presence of concrete stem walls/foundations and pieces of concrete around the perimeter of a large 

depression. Evidence of the apparent former building is seen in a LiDAR image of the site. On the 

west side of the apparent former building, near the middle of the site, the site is paved with an 

approximate 2-inch layer of asphalt. The south half of the site is heavily forested, while the north 

half has only a few sparse trees. The remainder of the site is covered with weeds and sagebrush. 

Several large soil stockpiles are present near the middle of the western portion of the site and along 

the south side of the former building location. Numerous boulders were also observed in the 

middle of the north half of the site. The majority of the site is relatively flat, with the western side 

of the site sloping up steeply to George Washington Way.  
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LiDAR image from WA State DNR LiDAR Portal with proposed building layouts 

5.1 Regional Geology 

The site is located in the Tri-Cities area of the Yakima Fold Belt region of the Columbia Basin 

Plateau. The subsurface stratigraphy of the region is comprised of a thick series of folded, 

Miocene-age flood basalt lava flows and interbedded sediments (collectively known as the 

Columbia River Basalt Group [CRBG]) overlain by unconsolidated deposits of late Miocene to 

recent age. In the Tri-Cities area, the uppermost layers of the CRBG are fractured basalt bedrock. 

Regionally, the top surface of the local basalt is known to slope to the east toward the Columbia 

River, although local variations exist in the area. Overlying sediments in the project area include 

surficial deposits of Quaternary alluvium and Pleistocene-age outburst flood deposits, commonly 

identified as the Missoula Flood Deposits. 

5.2 Seismic Considerations 

The Washington Geologic Information Portal identifies the site as having a National Earthquake 

Hazards Reduction Program (NEHRP) Site Class D designation. The “Site Class” is a 

classification based on the properties of the upper 100 feet of the soil and bedrock materials at a 

site. Based on the assumption that subsurface materials underlying those observed during our field 

exploration have similar qualities, a Site Class D appears appropriate for the site. Therefore, as per 

the 2018 International Building Code (IBC), a Site Class ‘D’ may be used for seismic design 

purposes. Site Class ‘D’ corresponds to ‘stiff soil’. Table 2 below presents the recommended 

Project Site 

Building Outline 

Historic Foundation 

Undocumented Fill Piles 
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seismic design parameters in accordance with ASCE 7‐16 for a code‐based response spectrum with 

a return period of 2,475 years. 

5.3 Evaluation of Seismic Induced Soil Liquefaction  

The site is currently mapped as having a “Moderate to High” liquefaction susceptibility, identified 

by the Washington State DNR’s Liquefaction Susceptibility Map of Benton County, Washington 

(2004), as shown below. Due to potential risk of liquefaction at the site, to better define the depth 

of liquefiable soils, a detailed liquefaction analysis should be performed. We recommend 

conducting one exploratory boring to a depth of 50 feet BGS with continuous STP sampling or 

advancing a cone penetration test (CPT) probe to a depth of 50 feet BGS to evaluate liquefaction 

potential at the site.  

 

 

Table 2: Code-Based Seismic Design Parameters 

Seismic 

Design 

Parameter 

Value (unit) Definition 

SS 0.415 (g) MCE spectral response acceleration at short periods 

S1 0.159 (g) MCE spectral response acceleration at 1-second period 

Fa 1.468 (unitless) Site coefficient for short periods 

Fv 2.283 (unitless) Site coefficient for 1-second period 

SMS 0.609 (g) MCE spectral response acceleration at short periods as adjusted for site effects 

SM1 0.362 (g) MCE spectral response acceleration at 1-second period as adjusted for site effects 

SDS 0.406 (g) Design spectral response acceleration at short periods 

SD1 0.241 (g) Design spectral response acceleration at 1-second period 

PGA 0.184 (g) MCEG peak ground acceleration 

FPGA 1.432 Site amplification factor at PGA 

PGAM 0.264 (g) Site modified peak ground acceleration 

PGAD 0.5 Factored deterministic acceleration value 

Project Site 

••3
MIN□]•JI□
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Liquefaction suscepublity. LOWLiquefaction suscepublity. LOWLiquefaction suscepublity. LOW

Liquefaction susceptibility. VERY LOW oLOWLiquefaction susceptibility. VERY LOW oLOWLiquefaction susceptibility. VERY LOW oLOWLiquefaction susceptibility. VERY LOW oLOWLiquefaction susceptibility. VERY LOW oLOW
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We assume that the proposed apartment structures will have fundamental periods of vibration less 

than 0.5 seconds. If this is not the case, we should be notified for reevaluation of Site Class. Per 

ASCE 7-16, for design of structures having fundamental periods of vibration less than 0.5 seconds 

on potentially liquefiable sites, site specific response analysis is not required. A detailed 

liquefaction analysis is beyond the scope of our current services for this project. 

 

6.0  SUBSURFACE CONDITIONS 

Based on the findings of our field exploration, subsurface soil conditions across the site are 

relatively uniform. The native site soils typically consist of Sandy Silt and Silt with Sand (ML). 

The soils were observed to have a relative in-place density of ‘medium dense’ and were typically 

observed to be ‘damp’ to ‘moist’. Undocumented fill soil was encountered in six of the test-pits. 

The fill ranged from 9 inches to 2 feet in thickness, and was generally identified poorly graded 

gravel with silt and sand (GP-GM) or silty sand (SM). Test-pit logs in Appendix II show detailed 

descriptions and stratification of the soils encountered. It shall be noted that our site exploration 

was limited due to dense vegetation and trees in the southern portion of the site. 

6.1 NRCS Soil Survey 

The soil survey map of the site prepared by the Natural Resources Conservation Service (NRCS) 

identifies the near surface site soils as Pasco fine sandy loam, 0 to 2 percent slopes, and Scooteney 

silt loam, gravelly subsoil, 0 to 2 percent slopes. The parent material for these soils are described 

as alluvium and loess. According to the NRCS map (Soil Survey, Appendix V), the typical soil 

profile for these soils is described as fine sandy loam over silt loam and silt loam over very 

gravelly loam, respectively. NRCS data indicates that these units generally consist of poorly 

drained and well drained materials, respectively.    

6.2 Groundwater 

Groundwater was not encountered within any of the test pits to a maximum depth of approximately 

10 feet BGS. To further assist in our evaluation, we reviewed the Washington Department of 

Ecology Well Log database of nearby well logs (see Appendix VI) to estimate groundwater levels 

in the vicinity. Based on our review of nearby well logs, groundwater is believed to be in the range 

of 9 to 12 feet BGS in the site vicinity. Groundwater levels primarily will be controlled by the 
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adjacent Columbia River water level stage. Ground water levels indicated are for the specific 

locations at the time of explorations and may not be indicative of other times and/or locations. 

7.0  SOIL INFILTRATION TESTING 

Soil infiltration testing was performed at two (2) locations as shown on the Site Exploration Map 

(Figure 2, Appendix I) attached to this report. The infiltration tests were conducted using a single 

ring infiltrometer consisting of a 10-inch diameter steel pipe driven into the ground at the test 

depth. After an initial pre-soak period, a constant water level was maintained in the ring with the 

use of a float valve and timed intervals of the water demand volumes were recorded. Continuous 

readings of the water volumes required to maintain the constant head were recorded until a 

relatively constant rate was achieved, and the average infiltration rate was recorded. The test 

results are indicative of the infiltration characteristics of the subsurface soils encountered at the test 

location and depth. The following table presents the results of the infiltration tests performed at the 

site:  

Table 3: Infiltration Test Results 

Test ID Test Depth Soil Type 
Percent 

Fines 

Field Infiltration 

Rate 

TP-3 4 feet BGS Sandy Silt (ML) 55.4 3.0 inches/hour 

TP-10 4 feet BGS Silt with Sand (ML) 77.9 2.8 inches/hour 

The infiltration rates presented herein represents the un-factored field soil infiltration rate. An 

appropriate factor of safety should be applied to the field infiltration rate to determine long-term 

design infiltration rate. Determination of safety factors for long-term design infiltration should 

consider the following: pretreatment, potential for bio-fouling, system maintainability, horizontal 

and vertical variability of soils, and type of infiltration testing. Typical factors of safety for these 

soils generally range from 2 to 3. 

8.0  GEOTECHNICAL RECOMMENDATIONS 

The following geotechnical recommendations are based on our current understanding of the 

proposed project as described in Section 2.0 of this report. The report is prepared to comply with 

the 2018 International Building Code Section 1803, Geotechnical Investigations, and as required 

by Subsection 1803.2, Investigations Required. Please note that Soil Design Parameters and 



   

Proposed River Front Apartment Complex   GNN Project No.: 221-1412 

425 Bradley Boulevard, Richland, WA  July 27, 2021 
 

8 

Recommendations presented in this report are predicated upon appropriate geotechnical 

monitoring and testing of the site preparation and foundation and building pad construction by a 

representative of GNN’s Geotechnical-Engineer-of-Record (GER). Any deviation and 

nonconformity from this requirement may invalidate, partially or in whole, the following 

recommendations. We recommend that we be engaged to review grading plans in order to provide 

revised, augmented, and/or additional geotechnical recommendations as required.  

Due to potential concerns for the presence of hazardous waste/materials at the project site from 

unknown former site development, we recommend a Phase I Environmental Sites Assessment be 

performed for the subject property.  

8.1 Site Development – Grading 

Site grading shall incorporate the requirements of IBC 2018 Appendix J. The project GER or a 

representative of the GER should observe site clearing, grading, and the bottoms of excavations 

before placing fills. Local variations in soil conditions may warrant increasing the depth of over-

excavation and recompaction. Seasonal weather conditions may adversely affect grading 

operations. To improve compaction efforts and prevent potential pumping and unstable ground 

conditions, we suggest performing site grading during dryer periods of the year. 

Soil conditions shall be evaluated by in-place density testing, visual evaluation, probing, and 

proof-rolling of the imported fill and re-compacted on-site soil as it is prepared to check for 

compliance with recommendations of this report. A moisture-density curve shall be established in 

accordance with the ASTM D1557 method for all onsite soils and imported fill materials used as 

structural fill. Existing onsite gravelly soils include oversize material that may limits the ability to 

perform compaction testing and will require proof compaction inspections to confirm a dense and 

non-yielding condition.    

Clearing and Grubbing:  At the start of site grading, the construction areas should be cleared and 

stripped of all vegetation, roots, topsoil, organic matter, any encountered undocumented fills or 

trash/debris, any existing soil stockpiles, foundation elements/stem walls of the of the apparent 

former building(s), and abandoned underground utilities. All topsoil and fine-grained soils with 

organic material (vegetation and roots) shall be completely removed from the proposed 



   

Proposed River Front Apartment Complex   GNN Project No.: 221-1412 

425 Bradley Boulevard, Richland, WA  July 27, 2021 
 

9 

construction areas. Monitoring by a representative of the GER at the time of the site clearing 

activities may allow reduction in the required quantity of stripping depending upon the 

encountered depth of organic material (roots) and the organic content of the soils. A representative 

of the GER should observe site clearing, grading, and the bottoms of excavations before placing 

fill. 

Re-Use of Onsite Soils as Engineered Fill: The onsite silt soils, free of significant organics, 

deleterious materials including construction debris, are generally suitable for use as general and 

engineered fill and backfill. Engineered fill should be placed in maximum 8-inch lifts (loose) and 

compacted to at least 95% relative compaction (ASTM D1557) near its optimum moisture content. 

The fine-grained silty soils are considered highly moisture-sensitive, and will therefore require 

compaction to be performed within a strict range of ±1% of optimum moisture to achieve the 

proper degree of compaction. Compaction should be verified by testing. 

Use of Imported Soils as Engineered Fill: If needed, imported fill soils should be non-expansive, 

granular soils meeting the USCS classifications of SM, SP-SM, or SW-SM with a maximum rock 

size of 4 inches, minimum 70% passing the No. 4 sieve, and 5 to 20% passing the No. 200 sieve. 

The GER should evaluate the import fill soils before hauling to the site. The imported fill should 

be placed in lifts no greater than 8 inches in loose thickness and compacted to at least 95% of the 

maximum dry density (ASTM D1557) near optimum moisture content. 

8.2 Temporary Excavations 

It shall be the responsibility of the contractor to maintain safe temporary slope configurations since 

the contractor is at the job site, able to observe the nature and conditions of the slopes and be able 

to monitor the subsurface conditions encountered. Unsupported vertical cuts deeper than 4 feet are 

not recommended if worker access is necessary. The cuts shall be adequately sloped, shored, or 

supported to prevent injury to personnel from caving and sloughing. The contractor and 

subcontractors shall be aware of and familiar with applicable local, state, and federal safety 

regulation including the current OSHA Excavation and Trench Safety Standards, and OSHA 

Health and Safety Standards for Excavations, 29 CFR Part 1929, or successor regulations. 
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According to chapter 296-155 of the Washington Administrative Code (WAC), it is our opinion 

that the near-surface soil encountered at the site is classified as Type C soils. We recommend that 

temporary, unsupported, open cut slopes shall be no steeper than 1.5 feet horizontal to 1.0 feet 

vertical (1.5H:1V) in Type C soils. No heavy equipment should be allowed near the top of 

temporary cut slopes unless the cut slopes are adequately braced. Where unstable soils are 

encountered, flatter slopes may be required.  

8.3 Utility Excavation, Pipe Bedding and Trench Backfill 

To provide suitable support and bedding for the pipe, we recommend the utilities be founded on 

suitable bedding material consisting of clean sand and/or sand & gravel mixture. Pipe bedding and 

pipe zone materials shall conform to Section 9-03.12(3) of the Washington State Department of 

Transportation (WSDOT) 2018 Standard Specifications. Pipe bedding should provide a firm 

uniform cradle for support of the pipes. A minimum 4-inch thickness of bedding material beneath 

the pipe should be provided. Prior to installation of the pipe, the pipe bedding should be shaped to 

fit the lower part of the pipe exterior with reasonable closeness to provide uniform support along 

the pipe. Pipe bedding material should be used as pipe zone backfill and placed in layers and 

tamped around the pipes to obtain complete contact. To protect the pipe, bedding material should 

extend at least 6 inches above the top of the pipe. 

Placement of bedding material is particularly critical where maintenance of precise grades is 

essential. Backfill placed within the first 12 inches above utility lines should be compacted to at 

least 90% of the maximum dry density (ASTM D1557), such that the utility lines are not damaged 

during backfill placement and compaction. In addition, rock fragments greater than 1 inch in 

maximum dimension should be excluded from this first lift. The remainder of the utility 

excavations should be backfilled and compacted to 95% of the maximum dry density as 

determined by ASTM D1557. 

8.4 Imported Crushed Rock Structural Fill  

Imported structural fill shall consist of well-graded, crushed aggregate material meeting the 

grading requirements of 2018 WSDOT Standard Spec. Section 9-03.9(3) (1¼-inch minus Base 

Course Material) presented here:  
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Table 4: WSDOT Standard Spec. 9-03.9(3) 

Sieve Size Percent Passing (by Weight) 

1¼ Inch Square 99 - 100 

1 Inch Square 80 - 100 

5/8 Inch Square 50 – 80 

U.S. No. 4 25 - 45 

U.S. No. 40 3 – 18  

U.S. No. 200 Less than 7.5 

A fifty (50) pound sample of each imported fill material shall be collected by GNN personnel prior 

to placement to ensure proper gradation and establish the moisture-density relationship (proctor 

curve). 

8.5 Compaction Requirements for Structural/ Engineered Fill  

All fill or backfill shall be approved by a representative of the GER, placed in uniform lifts, and 

compacted to a minimum 95% of the maximum dry density as determined by ASTM D1557. The 

compaction effort must be verified by a representative of the GER in the field using a nuclear density 

gauge in accordance with ASTM D6938. The thickness of the loose, non-compacted, lift of 

structural fill shall not exceed 8 inches for heavy-duty compactors or 4 inches for hand operated 

compactors. 

8.6 Building Pad Preparation 

After excavation to remove the existing vegetation, and stem walls/foundation elements from 

several of the building areas, up to 5 feet of structural fill may be required to achieve the design 

grade. In order to reduce the risk of differential settlement from variable thickness of fills across 

the building pads, the maximum differential of the thickness of fill material within the building 

pads shall be limited to 50%; i.e. if the thickest fill within a given portion of the building pad is 6 

feet, then no portion of the building pad shall be constructed with less than 3 feet of fill material 

across the footprint. Allowance shall be made for placement of minimum 18-inches of imported 

crushed rock structural fill beneath all foundations and 9-inches beneath concrete floor slabs. 

Prior to placement of new engineered fill material, the exposed native subgrades shall be scarified 

to a minimum depth of 12 inches, then moisture conditioned to near-optimum and re-compacted to 

at least 95% relative compaction (ASTM D1557) and to a dense and non-yielding surface. 

Foundation subgrade preparations and crushed rock structural fill should extend laterally a 
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minimum distance of two (2) feet beyond the outer edges of the footings on all sides. Building pad 

excavations shall expose the native undisturbed silt soils or structural fill. A representative of our 

geotechnical engineer shall confirm the suitability of the exposed subgrade. 

8.7 Foundations Design Parameters and Allowable Bearing Capacity 

In our opinion, the proposed apartment building structures and club house may be supported on 

conventional shallow foundations bearing on a layer of imported crushed rock placed atop 

recompacted dense subgrade. The minimum footing depth shall be 24 inches below adjacent 

exterior finished grades for frost protection and bearing capacity considerations.  

To provide a uniform bearing support and minimize the risk of differential settlement, all 

foundations shall bear on a minimum of 18 inches of imported 1¼" minus crushed rock structural 

fill extending to a re-compacted subgrade.  

Footings constructed in accordance with the above recommendations may be designed for an 

allowable 2,000 pounds per square foot (psf) bearing pressure. The allowable bearing pressure 

presented above may be increased by 1/3 for short-term, transient loading conditions. Based on 

assumed structural loading, we estimate total settlement for footings constructed in accordance 

with this recommendation to be less than 1-inch. We anticipate differential settlement will be 

about half of total settlements between adjacent columns and along approximately 20 feet of 

continuous footings. We assume there is no stress overlap from adjacent footings. Footings located 

less than two times the footing width (2B) from each other will increase stresses beneath the 

adjacent footing, resulting in increased settlement. We expect elastic settlements to generally occur 

as loads are applied. 

Lateral forces on foundations from short term wind and seismic loading would be resisted by 

friction at the base of foundations and passive earth pressure against the buried portions. We 

recommend an allowable passive earth pressure for compacted onsite fill of 200 pcf. This lateral 

foundation resistance value includes a factor of safety of 1.5. We recommend a coefficient of 

friction of 0.45 be used between cast-in-place concrete and imported crushed rock. An appropriate 

factor of safety should be used to calculate sliding resistance at the base of footings. 
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8.8 Slab-on-Grade Floors 

Concrete slabs-on-grade shall be supported on 9 inches of imported crushed rock structural fill 

placed atop a recompacted subgrade or structural fill in accordance with the grading 

recommendations of this report. The crushed rock material shall be ¾-inch minus aggregate 

meeting WSDOT Specification section 9-03.9 (3), “Crushed Surfacing Top Course”. Prior to 

placing any slabs, the top 12 inches of the exposed subgrade shall be compacted to a minimum in-

place dry density of 95% of the maximum laboratory dry density determined by ASTM D1557. 

We recommend a modulus of subgrade reaction equal to 120 pounds per cubic inch (pci) based 

on a value for gravel presented in the Portland Cement Association publication No. EB075.01D. 

Slab thickness, reinforcement and joint spacing shall be determined by a licensed engineer based 

on the intended use and loading. 

An appropriate vapor retarder (10-mil polyethylene liner) shall be used (ASTM E1745/E1643) 

beneath areas receiving moisture sensitive resilient flooring/VCT where prevention of moisture 

migration through slab is essential. The slab designer should refer to ACI 302 and/or ACI 360 for 

procedures and cautions regarding the use and placement of a vapor retarder. The architect shall 

determine the need and use of a vapor retarder. 

8.9 Lateral Earth Pressure 

We recommend the following lateral earth pressures, in terms of equivalent fluid pressure, for 

design of retaining walls or below-grade structures, these pressure values assume drained 

condition:  

At-Rest = 60 psf/ft of embedment 

Active = 40 psf/ft of embedment 

We assume that the structural wall backfill is adequately drained to avoid saturation and 

introduction of hydrostatic pressures. For calculation of active pressures, we assume that the wall 

can deflect in order to develop an active condition. Use at-rest pressures for restrained or braced 

walls. The horizontal resultant force (pressure x H/2 where H is height of buried wall) should be 

applied at an H/3 distance from the base of the wall. 

If any surface, surcharge loads are closer than one-half of the wall height (horizontal distance) to 

the edge of the below-grade and/or retaining wall, increase the design wall pressure by q/2 over 
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the whole area of the retaining wall. In this expression, q is the surface surcharge load in psf. GNN 

should review anticipated surcharge loading to confirm that the appropriate design values are 

considered. The horizontal surcharge resultant force (pressure x H where H is height of buried 

wall) should be applied at an H/2 distance from the base of the wall. 

8.10 Flexible Pavement 

Based on the findings of our site investigation, we anticipate that the pavement subgrade will 

consist of gravelly artificial fill soils and native silty soils. After stripping to remove vegetation 

and roots, the surficial gravelly artificial fill soils may be left in place as a subbase layer. We 

recommend the exposed subgrade shall be compacted/densified to a dense and non-yielding 

surface and shall be proof-rolled with a tandem-axle loaded dump truck or a water truck with a 

minimum 30-ton static weight and minimum 100 psi tire pressure and observe deflections, 

pumping and rutting for indications of inadequate subgrade performance. Any soft spots, pumping 

or yielding areas observed during proof-rolling shall be over-excavated a minimum 12 inches and 

shall be backfilled with compacted granular structural fill.  

Acceptance criteria for proof-rolling shall include no rutting greater than 3/4-inch and no 

“pumping” of the soil behind the wheels. Permanent rutting in excess of 1-inch shall be considered 

failure (unsatisfactory compaction). In addition, elastic (rebound) movement or rutting in excess of 

1-inch with substantial cracking or substantial lateral movement shall also be considered failure. 

Adjust the lift thickness, as directed by the geotechnical engineer, until the subgrade exhibits firm 

unyielding conditions under a loaded dump truck or a water truck. Proof-rolling shall be performed 

in the presence of a representative of the GNN’s geotechnical engineer. 

The finished surface shall be smooth, uniform and free of localized weak and soft spots.  The 

subgrade must be graded to the required contours and grade in a manner as will insure a hard, 

uniform, well compacted surface. All subgrade deficiency corrections and drainage provisions 

shall be made prior to constructing the aggregate base course. All underground utilities shall be 

protected prior to grading. The following table presents recommended light duty and heavy-duty 

pavement sections for this project:  
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Table 5: Recommended Asphalt Concrete Paving Sections  

Traffic 

Asphalt 

Thickness 

(inches) 

Crushed Aggregate 

Base Course 

(inches) 

Subgrade 

Heavy Duty† 3.5 12* 
Scarify, moisture conditioned and 

recompacted to a dense and non-yielding 

surface Standard Duty†† 2.5 8* 

†Heavy duty applies to pavements section for entrance drives, fire truck lane, and trash 

enclosure drive lanes.  

††Standard duty applies to general parking areas, *The upper 2” of crushed rock should be 

top course rock placed over the base course layer. 

Pavement design recommendations assume proper and positive drainage and construction 

monitoring and are based on AASHTO Design parameters for a 20-year design period. Asphalt 

pavements tend to develop thermal and fatigue cracking over time from environmental factors and 

traffic loads. Asphalt, being a viscoelastic material, weakens from temperature influx. Timely 

preventative measures for continual flexible maintenance such as crack filling and seal coating at 

8-10 year intervals to control the progression of surface cracking and distress to prevent water 

from infiltrating into the base course and subgrade shall be considered. Performing this 

intermediate level of maintenance will net at least a 20-year service life/performance.  

All fills used to raise low areas shall be approved onsite soils or imported granular fill and shall be 

placed under engineering control conditions. The finished surface shall be smooth, uniform and 

free of localized weak/soft spots. All subgrade deficiency corrections and drainage provisions shall 

be made prior to placing the aggregate base course. All underground utilities shall be protected 

prior to grading. 

The HMAC utilized for the project should be designed and produced in accordance with Section 

5-04 Hot Mix Asphalt of the WSDOT 2018 Standards Specifications. Aggregate Base material 

shall comply with Section 9-03.9(3) Crushed Surfacing of the WSDOT 2018 Standards 

Specifications. Aggregate base or pavement materials should not be placed when the surface is 

wet. 

8.11 Subgrade Protection 

The degree to which construction grading problems develop is expected to be dependent, in part, 

on the time of year that construction proceeds and the precautions which are taken by the 
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contractor to protect the subgrade. The near-surface fine-grained soils currently present on site 

may be moisture and disturbance sensitive due to their fines content and may become unstable 

(pumping) if allowed to increase in moisture content and are disturbed (rutted) by construction 

traffic if wet. If necessary, the construction access road shall be covered with a layer of ballast or 

quarry spalls. The soils are also susceptible to erosion in the presence of moving water. The soils 

shall be stabilized to minimize the potential of erosion into the foundation excavation. The site 

shall be graded to prevent water from ponding within construction areas and/or flowing into 

excavations. Accumulated water must be removed immediately along with any unstable soil. 

Foundation concrete shall be placed and excavations backfilled as soon as possible to protect the 

bearing grade. We further recommend that soils that become unstable are to be either removed and 

replaced with structural compacted gravel fill, or mechanically stabilized with a coarse crushed 

aggregate and compacted into the subgrade. 

8.12 Surface Drainage 

With respect to surface water drainage, we recommend that the ground surface be sloped to drain 

away from future structures. Final exterior site grades shall promote free and positive drainage 

from the building areas. Water shall not be allowed to pond or to collect adjacent to foundations or 

within the immediate building area. We recommend that a gradient of at least 5% for a minimum 

distance of 10 feet from the building perimeter be provided, except in paved locations. In paved 

areas, a minimum gradient of 1% should be provided unless provisions are included for 

collection/disposal of surface water adjacent to the structure. Catch basins, drainage swales, or 

other drainage facilities should be aptly located. All surface water such as that coming from roof 

downspouts and catch basins be collected in tight drain lines and carried to a suitable discharge 

point, such as a storm drain system. Surface water and downspout water should not discharge into 

a perforated or slotted subdrain, nor should such water discharge onto the ground surface adjacent 

to the building. Cleanouts should be provided at convenient locations along all drain lines.
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9.0  ADDITIONAL SERVICES 

The Client should maintain an adequate program of geotechnical consultation, construction 

monitoring, and soils testing during the final design and construction phases to ensure compliance 

with GNN’s geotechnical recommendations. For this purpose, GNN, the Geotechnical Engineer-

of-Record, shall be retained as the geotechnical consultant from beginning to end of the project to 

maintain continuity of services.  

GNN can provide construction monitoring and testing as additional services.  The costs of these 

services are not included in our present fee arrangement, but can be obtained from our office.  The 

recommended construction monitoring and testing includes, but is not necessarily limited to, the 

following: 

➢ Consultation during the design stages of the project. 

➢ Review of the grading and drainage plans to monitor compliance and proper 

implementation of the recommendations in GNN’s Report. 

➢ Observation and quality control testing during site preparation, grading, and placement of 

engineered fill as required by the local building ordinances. 

➢ Geotechnical engineering consultation as needed during construction. 
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10.0 LIMITATIONS OF THE GEOTECHNICAL SITE INVESTIGATION REPORT 

This GEOTECHNICAL SITE INVESTIGATION REPORT (“Report”) was prepared for the 

exclusive use of the Client. GN Northern, Inc.’s (GNN) findings, conclusions and 

recommendations in this Report are based on selected points of field exploration, laboratory 

testing, and GNN’s understanding of the proposed project at the time the Report is prepared.  

Furthermore, GNN’s findings and recommendations are based on the assumption that soil, rock 

and/or groundwater conditions do not vary significantly from those found at specific exploratory 

locations. Variations in soil, bedrock and/or groundwater conditions could exist between and 

beyond the exploration points. The nature and extent of these variations may not become evident 

until during or after construction. Variations in soil, bedrock and groundwater may require 

additional studies, consultation, and revisions to GNN’s recommendations in the Report.  

In many cases the scope of geotechnical exploration and the test locations are selected by others 

without consultation from the geotechnical engineer/consultant. GNN assumes no responsibility 

and, by preparing this Report, does not impliedly or expressly validate the scope of exploration and 

the test locations selected by others. 

This Report’s findings are valid as of the issued date of this Report. However, changes in 

conditions of the subject property or adjoining properties can occur due to passage of time, natural 

processes, or works of man. In addition, applicable building standards/codes may change over 

time. Accordingly, findings, conclusions, and recommendations of this Report may be invalidated, 

wholly or partially, by changes outside of GNN’s control. Therefore, this Report is subject to 

review and shall not be relied upon after a period of five (5) years from the issued date of the 

Report. 

In the event that any changes in the nature, design, or location of structures are planned, the 

findings, conclusions and recommendations contained in this Report shall not be considered valid 

unless the changes are reviewed by GNN and the findings, conclusions, and recommendations of 

this Report are modified or verified in writing. 

This Report is issued with the understanding that the owner or the owner’s representative has the 

responsibility to bring the findings, conclusions, and recommendations contained herein to the 
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attention of the architect and design professional(s) for the project so that they are incorporated 

into the plans and construction specifications, and any follow-up addendum for the project.  The 

owner or the owner’s representative also has the responsibility to verify that the general contractor 

and all subcontractors follow such recommendations during construction.  It is further understood 

that the owner or the owner’s representative is responsible for submittal of this Report to the 

appropriate governing agencies. The foregoing notwithstanding, no party other than the Client 

shall have any right to rely on this Report and GNN shall have no liability to any third party who 

claims injury due to reliance upon this Report, which is prepared exclusively for Client’s use and 

reliance. 

GNN has provided geotechnical services in accordance with generally accepted geotechnical 

engineering practices in this locality at this time. GNN expressly disclaims all warranties and 

guarantees, express or implied.  

Client shall provide GNN an opportunity to review the final design and specifications so that 

earthwork, drainage, and foundation recommendations may be properly interpreted and 

implemented in the design and specifications. If GNN is not accorded the review opportunity, 

GNN shall have no responsibility for misinterpretation of GNN’s recommendations. 

Although GNN can provide environmental assessment and investigation services for an additional 

cost, the current scope of GNN’s services does not include an environmental assessment or an 

investigation for the presence or absence of wetlands, hazardous or toxic materials in the soil, 

surface water, groundwater, or air on, below, or adjacent to the subject property. 
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Appendix I 
Vicinity Map (Figure 1) 

Site Exploration Map (Figure 2) 
 
 



 

 
FIGURE 1: VICINITY MAP PROJECT NO. 221-1412 

 

Source: Bing Maps 
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FIGURE 2: SITE EXPLORATION MAP PROJECT NO. 221-1412 
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Appendix II 
Exploratory Test-Pit Logs 

Key Chart (for Soil Classification) 
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358.3

349.0

MC = 6%
Fines = 53%

GP-
GM

ML

0.8

10.0

FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry,
appears medium dense

SANDY SILT, (ML) light brown, dry to damp, appears medium dense, (APPARENT
NATIVE SOIL)

- becomes moist

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.270598°, -119.269724°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator
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349.0

ML

10.0

SANDY SILT, (ML) light brown, dry to moist, appears medium dense

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.270269°, -119.270000°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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MC = 6%
Fines = 55%
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SP-
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1.5
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8.0

9.0

FILL: SILTY SAND WITH GRAVEL, (SM) brown, fine grained, dry, appears medium dense

FILL: POORLY GRADED SAND WITH SILT AND GRAVEL, (SP-SM) gray, fine to medium
grained, dry, appears medium dense
SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE
SOIL)

POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) brown, damp, appears
medium dense to dense

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 9.0 feet.

NOTES Approx. GPS Coords.: 46.270065°, -119.270470°

GROUND ELEVATION 360 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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GB

348.0

MC = 3%
Fines = 75%

ML

10.0

SILT WITH SAND, (ML) tan, dry to damp, appears medium dense

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.269762°, -119.270092°

GROUND ELEVATION 358 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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352.0

351.0

ML

GP-
GM

7.0

8.0

SANDY SILT, (ML) tan, damp, appears medium dense

POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, damp, appears medium dense
to dense

- Test pit terminated at ~8' BGS due to bucket refusal
- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 8.0 feet.

NOTES Approx. GPS Coords.: 46.269349°, -119.270051°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches

S
A

M
P

LE
 T

Y
P

E
N

U
M

B
E

R

D
E

P
T

H
(f

t)

0.0

2.5

5.0

7.5

PAGE  1  OF  1
TEST PIT NUMBER TP-5

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA

G
E

N
E

R
A

L 
B

H
 / 

T
P

 / 
W

E
LL

 -
 G

IN
T

 S
T

D
 U

S
 L

A
B

.G
D

T
 -

 7
/2

7
/2

1 
0

9:
03

 -
 C

:\U
S

E
R

S
\Y

O
N

G
 L

E
E

\D
R

O
P

B
O

X
\5

-A
C

T
IV

E
 P

R
O

JE
C

T
S

\2
21

-1
41

2 
R

IV
E

R
 F

R
O

N
T

 A
P

T
S

 -
 4

25
 B

R
A

D
LE

Y
 B

LV
D

, R
IC

H
LA

N
D

 W
A

\2
21

-1
41

2 
LO

G
S

.G
P

J
GN Northern, Inc.
722 N. 16th Avenue Suite 31
Yakima, Washington 98902
Telephone:  (509) 248-9798
Fax:  (509) 248-4220

U
.S

.C
.S

.

G
R

A
P

H
IC

LO
G

MATERIAL DESCRIPTION

~~-~---------------------------------------------------O
·(
1 ~1 ~cl



359.0

350.0

GP-
GM

ML

1.0

10.0

FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry, appears medium
dense

SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE SOIL)

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.269829°, -119.269390°

GROUND ELEVATION 360 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-6

CLIENT Knutzen Engineering
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350.0

ML

10.0

SANDY SILT, (ML) light brown, dry to moist, appears medium dense

- becomes moist

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.269413°, -119.268863°

GROUND ELEVATION 360 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-7
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358.8

358.3

349.0

GP-
GM

ML

0.2

0.8

10.0

~2" ASPHALT
FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry, appears medium
dense
SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE SOIL)

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.270071°, -119.269499°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-8
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358.0

349.0

GP-
GM

ML

1.0

10.0

FILL: POORLY GRADED GRAVEL WITH SILT AND SAND, (GP-GM) light brown, dry, appears medium
dense

SANDY SILT, (ML) light brown, moist, appears medium dense, (APPARENT NATIVE SOIL)

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 10.0 feet.

NOTES Approx. GPS Coords.: 46.270153°, -119.269223°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-9
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GB

358.0

350.0

MC = 11%
Fines = 78%

SM

ML

1.0

9.0

FILL: SILTY SAND WITH GRAVEL, (SM) gray brown, fine grained, damp, appears
medium dense

SILT WITH SAND, (ML) light brown, moist, appears medium dense, roots to ~2' BGS

- infiltration test performed at ~4' BGS

- Groundwater not encountered at time of excavation
- Referenced elevations are approximate and based on Google Earth topography

Bottom of test pit at 9.0 feet.

NOTES Approx. GPS Coords.: 46.269914°, -119.268745°

GROUND ELEVATION 359 ft

LOGGED BY BWB

EXCAVATION METHOD Case CX55B Mini Excavator

EXCAVATION CONTRACTOR DDB, LLC GROUND WATER LEVELS:

CHECKED BY KAH

DATE STARTED 7/14/21 COMPLETED 7/14/21

AT TIME OF EXCAVATION ---

AT END OF EXCAVATION ---

AFTER EXCAVATION ---

TEST PIT SIZE 30 x 72 inches
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TEST PIT NUMBER TP-10

CLIENT Knutzen Engineering

PROJECT NUMBER 221-1412

PROJECT NAME New Apartment Development

PROJECT LOCATION 425 Bradley Blvd, Richland, WA
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KKEEYY  CCHHAARRTT  
N G Kennewick, Yakima, Spokane, Hermiston (OR)

Conditions shown on boring and testpit logs represent our observations at the time and location of the fieldwork, modifications based on lab test, analysis, and geological 
and engineering judgment. These conditions may not exist at other times and locations, even in close proximity thereof.  This information was gathered as part of our 
investigation, and we are not responsible for any use or interpretation of the information by others. 

RELATIVE DENSITY OR CONSISTENCY VERSUS SPT N-VALUE 
COARSE-GRAINED SOILS FINE-GRAINED SOILS 

DENSITY N (BLOWS/FT) FIELD TEST CONSISTENCY N (BLOWS/FT) FIELD TEST 

Very Loose 0 – 4 Easily penetrated with ½-inch reinforcing 
rod pushed by hand Very Soft 0 – 2 Easily penetrated several inches by 

thumb 

Loose 4 – 10 Difficult to penetrate with ½-inch 
reinforcing rod pushed by hand Soft 2 – 4 Easily penetrated one inch by thumb 

Medium -Dense 10 – 30 Easily penetrated with ½-inch rod driven 
with a 5-lb hammer Medium-Stiff 4 – 8 Penetrated over ½-inch by thumb with 

moderate effort 

Dense 30 – 50 Difficult to penetrate with ½-inch rod 
driven with a 5-lb hammer Stiff 8 – 15 Indented about ½-inch by thumb but 

penetrated with great effort 
Very Stiff 15 – 30 Readily indented by thumb 

Very Dense > 50 penetrated only a few inches with ½-inch 
rod driven with a 5-lb hammer Hard > 30 Indented with difficulty by thumbnail 

USCS SOIL CLASSIFICATION 
MAJOR DIVISIONS GROUP DESCRIPTION 

 GW Well-graded Gravel Gravel 
(with little or no fines)  GP Poorly Graded Gravel 

 GM Silty Gravel 

Gravel and 
Gravelly Soils 
<50% coarse 

fraction passes     
#4 sieve 

Gravel 
(with >12% fines)  GC Clayey Gravel 

 SW Well-graded Sand Sand 
(with little or no fines)  SP Poorly graded Sand 

 SM Silty Sand 

Coarse-
Grained 
Soils 

<50% 
passes #200 
sieve 

Sand and 
Sandy Soils 
>50% coarse 

fraction passes     
#4 sieve 

Sand 
(with >12% fines)  SC Clayey Sand 

 ML Silt 

 CL Lean Clay 
Silt and Clay 

Liquid Limit < 50 
 OL Organic Silt and Clay (low plasticity) 

 MH Inorganic Silt 

 CH Inorganic Clay 

Fine-
Grained 
Soils 

>50% 
passes #200 
sieve 

Silt and Clay 
Liquid Limit > 50 

 OH Organic Clay and Silt (med. to high plasticity) 

Highly Organic Soils  PT Peat  Top Soil

MODIFIERS MOISTURE CONTENT 
DESCRIPTION RANGE  DESCRIPTION FIELD OBSERVATION 

Trace <5% Dry Absence of moisture, dusty, dry to the touch 
Little 5% – 12% Moist Damp but not visible water 
Some >12% Wet Visible free water 

MAJOR DIVISIONS WITH GRAIN SIZE 
SIEVE SIZE 

  12” 3” 3/4” 4 10 40 200
GRAIN SIZE (INCHES) 

   12 3 0.75 0.19 0.079 0.0171 0.0029 
Gravel Sand

Boulders Cobbles  
Coarse Fine Coarse Medium Fine 

Silt and Clay 

 

LOG SYMBOLS 

2S 2” OD Split 
Spoon (SPT) 

3S 3” OD Split 
Spoon 

NS Non-Standard 
Split Spoon 

ST Shelby Tube 

CR Core Run 

BG Bag Sample 

TV Torvane 
Reading 

PP Penetrometer 
Reading 

NR No Recovery 

GW Groundwater 
Table 

SOIL 
CLASSIFICATION 

INCLUDES 
1. Group Name 

2. Group Symbol 

3. Color

4. Moisture content 

5. Density / consistency 

6. Cementation

7. Particle size (if applicable) 

8. Odor (if present) 

9. Comments



Appendix III 
Laboratory Testing Results 
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Appendix IV 
Site & Exploration Photographs 



 
Exposed subsurface soil profile within test pit TP-1 

 
Exposed subsurface soil profile within test pit TP-4 

 
Exposed subsurface soil profile within test pit TP-7 

 
Exposed subsurface soil profile within test pit TP-8 

 
Infiltration test setup within test pit TP-10 

 
Infiltration test setup within test pit TP-3 

 PLATE 1: SITE & EXPLORATION PHOTOGRAPHS PROJECT NO. 221-1412 
 
 
 
 
 
 



 
View of site conditions near test pit TP-2, looking south 

 
View of site conditions near test pit TP-6, looking east 

 
View of site conditions near middle of site looking east 

 
Excavation of test pit TP-8, view looking south 

 
View of site conditions near test pit TP-3, looking southeast 

 
View of site conditions near test pit TP-3, looking south 

 PLATE 2: SITE & EXPLORATION PHOTOGRAPHS PROJECT NO. 221-1412 
 
 
 
 
 
 



 

 
 
 
 
 
 
 
 
 
 

Appendix V 
NRCS Soil Survey 
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Benton County Area, Washington

PaA—Pasco fine sandy loam, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2bcw
Elevation: 250 to 700 feet
Mean annual precipitation: 6 to 10 inches
Mean annual air temperature: 52 to 55 degrees F
Frost-free period: 136 to 190 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Pasco and similar soils: 90 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pasco

Setting
Landform: Flood plains
Parent material: Alluvium

Typical profile
H1 - 0 to 6 inches: fine sandy loam
H2 - 6 to 60 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: About 24 to 36 inches
Frequency of flooding: NoneOccasional
Frequency of ponding: None
Calcium carbonate, maximum content: 5 percent
Maximum salinity: Slightly saline to moderately saline (4.0 to 8.0 mmhos/cm)
Sodium adsorption ratio, maximum: 10.0
Available water capacity: High (about 9.9 inches)

Interpretive groups
Land capability classification (irrigated): 3w
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: C
Hydric soil rating: No

SdA—Scooteney silt loam, gravelly subsoil, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2bdk
Elevation: 400 to 1,300 feet

Custom Soil Resource Report
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Mean annual precipitation: 6 to 9 inches
Mean annual air temperature: 48 to 52 degrees F
Frost-free period: 135 to 170 days
Farmland classification: Prime farmland if irrigated

Map Unit Composition
Scooteney and similar soils: 90 percent
Minor components: 2 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Scooteney

Setting
Landform: Terraces
Parent material: Gravelly alluvium and loess

Typical profile
H1 - 0 to 4 inches: silt loam
H2 - 4 to 15 inches: silt loam
H3 - 15 to 38 inches: gravelly silt loam
H4 - 38 to 60 inches: very gravelly loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately high to high 

(0.57 to 1.98 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Calcium carbonate, maximum content: 10 percent
Maximum salinity: Nonsaline to very slightly saline (0.0 to 2.0 mmhos/cm)
Available water capacity: Moderate (about 7.1 inches)

Interpretive groups
Land capability classification (irrigated): 2c
Land capability classification (nonirrigated): 6c
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Wamba
Percent of map unit: 2 percent
Landform: Terraces
Hydric soil rating: Yes

Custom Soil Resource Report
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Appendix VI 
Washington Department of Ecology Well Logs 



Page IPage I

of 1of 1

TESTING

PAGE 10PAGE 10

Casing
(Schedule-40
2-inch 1D. PVC)2-inch 1D. PVC)2-inch 1D. PVC)

)0-20 sand)0-20 sand

X
WELL NO.MW-14WELL NO.MW-14

Threaded end capThreaded end capThreaded end cap

Logged'by: DCJLogged'by: DCJ

l Scro9l Scro9
2-hc4,D. PVC2-hc4,D. PVC

w/th
0.02-nch slots)0.02-nch slots)

AS-BUILT DESIGNAS-BUILT DESIGN

GRA JIM ERDMANGRA JIM ERDMANGRA JIM ERDMAN

Earth & Environmental # 1724Earth & Environmental # 1724Earth & Environmental # 1724Earth & Environmental # 1724Earth & Environmental # 1724
E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600E. $20 Norh Foothills Drive, Suite 600

Spokane, Washington 99207Spokane, Washington 99207Spokane, Washington 99207

Flush-rnounted

~steelmonument~steelmonument-Ground surface-Ground surface-Ground surface

RUEN DRILLING, INC.RUEN DRILLING, INC.RUEN DRILLING, INC.
0X 2670X 267

CLARK FORK, 1D 83811CLARK FORK, 1D 83811CLARK FORK, 1D 83811CLARK FORK, 1D 83811
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Slot Size:_'°Slot Size:_'°

ic Level __-, _ic Level __-, _ic Level __-, _ic Level __-, _ic Level __-, _

Formation Descri tionFormation Descri tionFormation Descri tion

OF Eu.OF Eu.0 -0 -
&peceived •&peceived •

o-& 5.4 es<«lo-& 5.4 es<«lo-& 5.4 es<«l-1 s.,y s..t-1 s.,y s..t-1 s.,y s..t

Lat Deg MinSecLat Deg MinSecLat Deg MinSecLat Deg MinSec
Work/Decommission Start Date9/26/07Work/Decommission Start Date9/26/07Work/Decommission Start Date9/26/07Work/Decommission Start Date9/26/07
Work/Decommission Completed Date9/26/07Work/Decommission Completed Date9/26/07Work/Decommission Completed Date9/26/07Work/Decommission Completed Date9/26/07

z"Cased or Uncased DiameterCased or Uncased DiameterCased or Uncased DiameterCased or Uncased Diameter
Long Deg Min_SecLong Deg Min_SecLong Deg Min_SecLong Deg Min_Sec

Tax Parcel No.114981020564009Tax Parcel No.114981020564009Tax Parcel No.114981020564009

Lat/Long (s, t, rLat/Long (s, t, rLat/Long (s, t, rLat/Long (s, t, rLat/Long (s, t, r
still REQUIRED)still REQUIRED)

Type of Well ("x in box)Type of Well ("x in box)Type of Well ("x in box)Type of Well ("x in box)Type of Well ("x in box)Type of Well ("x in box)
[] Resource Protection[] Resource Protection[] Resource Protection

[] Geotech Soil Boring ,(J[] Geotech Soil Boring ,(J[] Geotech Soil Boring ,(J[] Geotech Soil Boring ,(J[] Geotech Soil Boring ,(J

Property Owner City of RichlandProperty Owner City of RichlandProperty Owner City of RichlandProperty Owner City of RichlandProperty Owner City of Richland

Site Address Comstock Street & Bradley BlvdSite Address Comstock Street & Bradley BlvdSite Address Comstock Street & Bradley BlvdSite Address Comstock Street & Bradley BlvdSite Address Comstock Street & Bradley BlvdSite Address Comstock Street & Bradley BlvdSite Address Comstock Street & Bradley Blvd

City Richland CountyBentonCity Richland CountyBentonCity Richland CountyBentonCity Richland CountyBenton
Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28Location NEl/4-1/4 NEI/4 Sec 14 Twn 9N R 28
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Well DataWell Data

SCALE: 1"=SCALE: 1"=

Removed all rods and casing fromRemoved all rods and casing fromRemoved all rods and casing fromRemoved all rods and casing fromRemoved all rods and casing fromRemoved all rods and casing from

boring and backfilled with bentonite.boring and backfilled with bentonite.boring and backfilled with bentonite.boring and backfilled with bentonite.boring and backfilled with bentonite.

Screen: 3-¢Screen: 3-¢

Boring Depth:_''Boring Depth:_''

Drove a retractableDrove a retractableDrove a retractable
stainless steel I PVC screen downstainless steel I PVC screen downstainless steel I PVC screen downstainless steel I PVC screen downstainless steel I PVC screen downstainless steel I PVC screen down
to depth and collected a waterto depth and collected a waterto depth and collected a waterto depth and collected a waterto depth and collected a waterto depth and collected a water
sample.

If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:If trainee, licensed driller's Signature and License Number:
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reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.reported above are true to my best knowledge and belief.
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<< Construction/Decommission ("x" in box)<< Construction/Decommission ("x" in box)<< Construction/Decommission ("x" in box)<< Construction/Decommission ("x" in box)<< Construction/Decommission ("x" in box)
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Figure 27.--Water-level altitudes in the Saddle Mountains Basalt, March 1986.
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