
          File No. EA2020-102 
 

CITY OF RICHLAND 
Determination of Non-Significance 

 
Description of Proposal:   Bookwalter Winery proposes to expand operations by way of 

new construction on an adjacent parcel to the east. Proposed 
construction activities include: a new 2-story, 21,341 square 
foot metal building, 34-stall paved parking lot, stormwater 
retention swale and landscaping features. 

  
Proponent:  Bookwalter Winery LLC 
 894 Tulip Ln 
 Richland, WA 99352 

 
Location of Proposal:  895 Malibu PR in the city of Richland, WA 99352 (Parcel ID #1-

22982020002015). 
 

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:  January 17, 2020  
 
Signature______________________________ 
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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 FHELP1

1. Name of proposed project, if applicable:
Bookwalter Winery Expansion

2. Name of applicant:
Bookwalter Winery, LLC

3. Address and phone number of applicant and contact person:
894 Tulip Lane Richland, WA 99352 Phone #(509) 627 5000 John Bookwalter
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4. Date checklist prepared:
January 6 2020

5. Agency requesting checklist:
City of Richland WA

6. Proposed timing or schedule (including phasing, if applicable):
Spring, 2020

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

None at this time
8. List any environmental information you know about that has been prepared, or will be
prepared, directly related to this proposal.

Geotechnical investigation of the site. Topographic and boundary survey of the property.
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.

Yes, application of proposed use for BPA right of way
10. List any government approvals or permits that will be needed for your proposal, if known.

City of Richland building permit, BPA right of way permit
11. Give brief, complete description of your proposal, including the proposed uses and the size
of the project and site. There are several questions later in this checklist that ask you to
describe certain aspects of your proposal. You do not need to repeat those answers on this L~ ~2. ~
page. (Lead agencies may modify this form to include additional specific information on project “ ‘

description.) e proposed building wi e use or winery production and wine tastin~~t’~nV’~
Associated andscaping improvements for customers. Gravel area or truck delivery. sea

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
relatpd to tbis checklist. . .

This site is located to the NW corner of the intersection of Columbia Park Trail and Malibu PR N
Located to the East of the existing Bookwalter Winery tasfng room

B. Environmental Elements [HELP]

1. Earth rhelpi

a. General description of the site:

(circle one): Flat ~hilIy, steep slopes, mountainous, other ______________

b. What is the steepest slope on the site (approximate percent slope)?
There are portions of the site that are sloped at a 6’ Horizonta to 1’ Vertica Slope. Majority of the
st- at approximatel 2%-8%.

c. What general types o 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.
See geotechnical report for the site prepared by PBS dated September 12th, 2019 In summary the
soils are characterized as Sand and Silty Sand, Gravel and Basalt.
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d. Are there surface indications or history of unstable soils in the immediate vicinity? If so,
describe. The ste has no immediate indications of unstable soils and has been primarily

under agricultural production for several years until recently.
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.
All fill will be from material excavated on site, import of materials for grading is not anticipated.

f. Could ~r~sion pccur as a resqlt of clearipg, coqstruction, pr use? If so geperally describe.
Potential erosion, both wind blown and runoff, are possible as a result ot construction and w II be managed
with a temoorarv erosiQn coptro. DIan aooroved by the City of Richiand.

g. About what percent ot the site wi I be coverea with impervicus surtaces after project
construction (for example, asphalt or buildings)? Approximately 45% 50% of the
site will be covered with impervious surfaces after the project completion.

h. Proposed measures to reduce or control erosion, or other impacts to the earth, if any:
During construction, erosion control measures will be implemented such as person-operate a tering evices
and silt fencing. After construction the majority of the disturbed surfaces on the site will be grass and
an scaping consistent w th single family homes.

2. Air [helpi

a. What types of emissions to the air would result from the proposal during constructions
operation, and maintenance when the project is completed? If any, generally describe and
give approximate quantities if known. During cons ru ion e e wil be exhaust em ssions from construct on

equipment as wel as dust. After construction there would be norma a remissions resulting from a commercial building.
b. Are there any off-site sources of emissions or odor that may affect your proposal? If so,
generally describe.

No off site sources of emiss~ons will affect ths proposal.
c. Proposed measures to reduce or control emissions or other impacts to air, if any:

None.

3. Water [helpi

a. Surface Water: [helpi

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.
There is a ditch on the west side of the parce at intermittent y conveys
surface water such as irrigation.

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.

majority of the on-s e roject improvements are located within 200
of the ditch.

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 surface water withdrawals or d versions proposed with this project.
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5) Does the proposal lie within a 100-year floodplain? If so, note location on the site plan.
The proposed ste does not lie within a 100-year loodplain

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.
The proposed project does not invo ye any d scharge of waste materials to surface
waters.

b. Ground Water: [help]

1) Will groundwater be withdrawn from a well for drinking water or other purposes?
give a general description of the well, proposed uses and approximate quantities
withdrawn from the well. Will water be discharged to groundwater? Give general
description, purpose, and approximate quantities if known.
No groundwater will be withdrawn.

2) Describe waste material that will be discharged into the ground from septic tanks or
other sources, if any (for example: Domestic sewage; industrial, containing the
following chemicals. . . ; agricultural; etc.). Describe the general size of the system, the
number of such systems, the number of houses to be served (if applicable), or the
number of animals or humans the system(s) are expected to serve.
None, sanitary sewer wi I be discharged to the City municipal syste

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. Storm water runoff will be collected within

the ste and disposed of via surface infiltration methods consistent with the City of Richland standards
for storm water disposa There will be no off-site discharges of design storm runoff from the project

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

No.

3) Does the proposal alter or otherwise affect drainage patterns in the vicinity of the site? If
so, describe.

Stormwater will continue to flow to the north. Onsite stormwater from impervious
surfac s will be col ected in a stormwater pond and infiltrate onsite.

d. Proposed measures to reduce or control surface, ground, and runoff water, and drainage
pattern impacts, if any: The storm w er disposal methods will be in compliance with
City of R chland standards as well as the Washington State Department of Ecology
Eastern Washington Stormwater Manual.
4. Plants [help]

a. Check the types of vegetation found on the site: Existing vineyards on the project ste
will be removed as needed
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____deciduous tree: alder, maple, aspen, other
evergreen tree: fir, cedar, pine, other

Y shrubs
X grass

____pasture
____crop or grain

)( Orchards, vineyards or other permanent crops.
____ wet soil plants: cattail, buttercup, bullrush, skunk cabbage, other
____water plants: water lily, eelgrass, milfoil, other
____other types of vegetation

b. What kind and amount of vegetation will be removed or altered?
Remaining grass and brush will be removed where grading will take place Vineyards will be
removed as needed with the development of the project.

c. List threatened and endangered species known to be on or near the site.
There are no threatened or endangered species known to be on or near the site to the
applicant’s knowledge.

d. Proposed landscaping, use o na ive p ants, or other measures to preserve or enhance
vegetation on the site, if any:

Landscaping will be utilized to enhance appearance

e. List all noxious weeds and invasive species known to be on or near the site.
There are no noxious weeds or invasive species known to
be on or near the site to the applicant’s knowledge

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

to be on or near the site. Hawks, songbirds, deer, ground squirrel.

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.
There are no threatened or endangered species known to be on or near the site to the
applicant’s knowledge.

c. Is the site part of a migration route? If so, explain.
Yes, Richland is within the Pacific Flyway.

d. Proposed measures to preserve or enhance wildlife, if any:
No measures are being proposed to preserve or enhance wildlife.

e. List any invasive animal species known to be on or near the site.
There are no invasive an mal species known to be on or near the site to the applicant’s
knowledge.
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6. Energy and Natural Resources Ihelpi

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.
The project will require energy in order to serve the proposed
bu ding with electricity

b. Would your project affect the potential use of solar energy by adjacent properties?
If so, generally describe.
T is project has no impact to adjacent properties potent al
solar needs

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:
The proposed building will be constructed in acco dance with all applicable building
codes as recognized by the City of Richland.

7. Environmental Health [heIDi

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.There are no identified potential health hazards with this proposal

1) Describe any known or possible contamination at the site from present or past uses.
There are no known or possible contam nation at the site from present or
past uses to the applicant’s knowledge.

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 known.

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

4) Describe special emergency services that might be required.
None.

5) Proposed measures to reduce or control environmental health hazards, if any:
None at t is ime.

b. Noise
1) What types of noise exist in the area which may affect your project (for example:

traffic, equipment, operation, other)? There are no known sources of noise in t e
area that will directly affect this proposal.

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

with infrastructure construction, hours of operation will be limited to those a owed by the City of Richland.
3) Proposed measures to reduce or control noise impacts, if any:

Construction hours will be limited to working hours defined by the City of Richland
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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.Currently the site and adjacent
properties are vacant, single family homes, or commercial winery tasting
rooms/restaurants This proposal will not affect nearby land uses.

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

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:The proposal does not anticipate any adverse impac s

on agricultural ground and does not anticipate that current agricultural practces wi I
effect the development

c. Describe any structures on the site.
There are no structures onste

d. Will any structures be demolished? If so, w a
No.

a Wli~[ is ie current zoning classi lea on of [lie site?
Commercial W nery (CW)

o

f. What is the current comprehensive plan designation of the site?
h om e ial in ne f wi ‘ to n ConrtcTht~ClAE~~

m e u

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

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

~ ThC Crr~( OF R~icHL.AND De5C~r.cfl6c Tht 4v~-~S- A-.; A ~(-i1~tA’—
A4~& tt’~ tomE Por6srLAt.~~ Fot- E,(oLoctC ~-n~—0s. AS ac(-k 4

i. Approximately how many people would reside or work in the completed project? ~-EfatT 19 l,~)CL.~9CD
Approximately 12 people will work in this facility.

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

k. Proposed measures to avoid or reduce displacement impacts, if any:
None proposed.
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L. Proposed measures to ensure the proposal is compatible with existing and projected land
uses and plans, if any:The site is to be built in accordance with City of Richland
residentia zoning and comprehensive plan requirements.

m. Proposed measures to reduce or control impacts to agricultural and forest lands of long-term
commercial significance, if any: None

9. Housing [help]

a. Approximately how many units would be provided, if any? Indicate whether high, mid
dle, or low-income housing. None.

b. Approximately how many units, if any, would be eliminated? Indicate whether high,
middle, or low-income housing. None

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

10. Aesthetics [help]
a. What is the tallest height of any proposed structure(s), not including antennas; w is

the principal exterior building material(s) proposed? The tallest height of any
building would be approx mately 33’. The principal exterior building materials
will be a combination of ribbed and flat metal panels.

b. What views in the immediate vicinity would be altered or obstructed?
No views in the immediate v cin~ty would be altered or obstructed
by this project

b. Proposed measures to reduce or control aesthetic impacts, if any:
None.

11. Light and Glare [hen]

a. What type of light or glare will the proposal produce? What time of day would it mainly
occur?
The project would create light from the building mounted lights for the
parking lot. This light would be created during the evening hours.

b. Could light or glare from the finished project be a safety hazard or inte ere w v ews?
Not to the applicant’s knowledge.

c. What existing off-site sources of Ii ht or glare may affect your roposa
There are no off-site sources o light or glare that will a ect the
project proposal.

d. Proposed measures to reduce or control light and glare impacts, if any:
All proposed lighting measures would be directed downward.
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12. Recreation [help]
a. What designated and informal recreational opportunities are in the immediate vicinity?

Wine tasting will be available onsite.

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

c. Proposed measures to reduce or control impacts on recreation, including recreation
opportunities to be provided by the project or applicant, if any:

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. Not to the applicant’s knowledge

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. Not to the app ican s nowledge, no

es&o archeologica studies have been completed to date on the project.

c. Describe the methods used to assess the potential impacts to cultural and historic rosourcoc
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.
None

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.
None.

14. Transportation [helpi

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.
Columbia Park Trail boarders the south of the site. Access to the site will be
from Malibu PR NE which intersects Columbia Park Trail.

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, there is are two bus stops located Columbia Park Tral
adjacent to the site.

c. How many additional parking spaces would completed project or non-project proposal
have? How many would the project or proposal eliminate?
The project will provide adequate parking for customers and
employees
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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, the project will widen Columbia Park Trail

as well as add curb gutter and sidewalk. Malibu PR NE will also be widened.

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

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? Approximately 199 vehicular trips per day will be generated

by the project. Peak volumes would occur in the morning (9 trips) and evening hours (31.6 trips). ITE Trip
Generation Manual was used for estimation of traffic generated by winery tasting room and production.

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:
None.

15. Public Services Ihelol

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

b. Proposed measures to reduce or control direct impacts on public services, if any.
None

16. Utilities Fhel~fl

a. Circle utilities currently available at the site:
ic~!~fi~1L’t natural gas~

other
‘U~ service, telephone, sanitary s~W septic system,

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. Utilities to include water, sewer, refuse service, and electricity will be
provided by the City of Richland. Irrigation will be provided by Badger Mountain
Irrigation District, and telephone is provided by CenturyLink and Charter
Communications. New sanitary sewer, water and irrigation mains, as well as dry
utilities wIt need to be extended into the project in order to service the proposed
building
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C. Signature r
The above answers are rue an complyte t e b st of my knowledge. I understand that the
lead agency is relying o them t mal( its to

Signature: _________________________________________________________

Name of signee .Iøo4Kr ~-_j (ci&gi’ y’~5j(..
Position and Agency/Organ ion r.z’ C lt~w~r ~tk1AAt5’%jL_~. tXJ/t..t*if
Date Submitted /

0. Supplemental sheet for nonproject actions [HELM

(IT IS NOT NECESSARY to use this sheet for project actions)

Because these questions are very general, it may be helpful to read them in conjunction
with the list of the elements of the environment.
When answering these questions, be aware of the extent the proposal. or the types of
activities likely to result from the proposal, would affect the item at a greater intensity or
at a faster rate than if the proposal were not implemented. Respond briefly and in
general terms.

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

Proposed measures to avoid or reduce such increases are:

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

Proposed measures to proteci or conserve pianta, animals fish or marine iife are

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

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

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

BOOKWALTER WINERY EXPANSION
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SPOT ELEVATION
ABEREVIKflON LEGEND

I EOP I EDGE OF PAVEMENT
I FE I FII4SH GROUND
I SOS I TOPOFSIDEWALK

GENERAL EROSION CONTROL NOTES

THE COMFRACTORSFLVLLPROVIGSARD NKPUEETAIN ISMPORRRY EROSIONARD SEDIMENTATION
CONTROLS. EROSION AND SEDIMENTATION CONTROLS SHALL ENASRECOMMENGED IN CHASIEWSOF
WEWNOOTCONSTRUCTION MSIEUAL ARDCHARTER ITS OP THE WSDOT ROADNIDE IAflIEIAL

2. ITEEAEOTTDN TOTRETYNTFOPARY EROSION ARDSEDIVENTCDNTROLMETKODSOUTUNED ONTERS
PLAN.INECONTRACTDR ISERCDUREGEDTOEEALUATSTNEPROJECT EPSITNWORKREOL.NNSLISNTS
AND NATURAL DRPINAGENSDSTAGE CONSDRLICIIONACTIA1I1ES TO LIMITTHE EXTENTOF DISTURBED
AREAS ENS CONTRACTOR SHALL EVALUATETHE EROSIONASED SEDIMENT CONTROLS DURING ThE
COURSE OFTHEPROJECTT0IGENIIPY POTENTIAL PROBLEM AREASARDPRO’4CEAODIISOESAL
UEASERESTOIIECRSASE INEIR EFPECINSENEESIN NINIERSING ERDEIDNANG EEDIMENTRUNDFF.

S SLTFENCIRO SEENLLEEINSTALLEGASOETRLED PEIORTOMS(CONSTRUCTSON WORXTHATIEEVOLVES
EARTE&ORKORA1LL POTENTiALLY SISTNJRETNEPENTIVEVEOETAT1DN. SNIERE POSSIBLE. SILT
FEUEONG SHALL FOLLOWTRE E)SSIINO OROUNG CONTOURS. NTHERESILT FENONO MUST BE
INSTALLEDONASLOPE, ThE ELOFESHALL ER LIEITEDTOG:1 IHOPUZOFSTALTOVERTICALSARO GRAVEL
CHECK DAIASSHSLL EE PLACEOAT ISFOOTINTERVALSTO EII4I.NSE RUNDPFPLOWALONGThE PENCE
TO ENSURE SILTFSEECING CAEITJRES REJEOFFWATER, ENDS DFEENDNGSHALL BE FLASSDUPHLLAT
LEAST 2 FEET.

4. UPON COMPLETION OF ROUGH SITEGS.RDINGAUEG ROAOVAAYPAVING.ThE CONTRACTOR SHALL
OSSERPE DRANAGERUNOFF FLOWACROESThE FUTURE BUILDING SITSSAUED FORUTEIAPORARY
GRRINNSRSW?LESAS NECESSARYTO ETESURETHATSURFACE WATERISRETANEDAIRD NOT
FERMITTEGTO LEAVE THE SITS OROERINACROSS SISEPLYORAOSD SURFACES RESULTTNOIN
EROGOEL

TOTE COEUTRACTORSRVLLVWITEEVERYEFFORT TO SECLEARNGANDDISTURBAJECE TO DIETiNG
VEGETATION OUTSIDE AREASREOSIRSO FOR CONSTRUCTION ACTiViTIES. AREAS DISTURBEDSY
CONSTRUGITOTIAGTINEUIES SINUU.LEESTAALIZEO ANDRESTONED EYHYDROSEEDINO OR OTHER
REPROVED METhODS 55 EARLY AS PRACIICARLE

N. ETASILISED CONSTRUCI1ON ENTRANCES SHALL ES CONSTRUCTED AT IEEGRSSSSGRESS POINTS
CONNECTING DIETING PAVEOROADWAYSUWNO 4 TO EOUHARY SPELLS. ISV4OE FOHA DISTANCE
OTATLEAST RE SMILA.RTONVSDOTSTNEGARO PLAN T-14.AT LEAST I CONSTRUCTiON ENTRANCE
SHALL ES REOLIREO DEFENOINGON COEUTNACTONSINORESSUSORESS THROUGH TREATS.

7. SUREACE RU.NCEF SHALL NOT BE N.LONNSO TO LEAVE THE FLAT. INCLUDING FUTURE ROAO CORRIDORS.
GRADSD FLOURS ROADWAYS ASS SUSCEPIISLSTDSIDNIFICARTEROSION POTSEHTNALNID MUST SE
MONTORED ASDMUINT4INED UNNTLThE ROADWAYS ARECOT.TFLFTEOINThE FUTURE LONG-TERM
EMPI7EASURESTDCOFITROLARG RETAIN RENOFF FROEK THE GRADED LOTS ANOThE FUTURE
ROASWAYSSENRU.LINCLUDS NSMTDRRNYSWALES. POND S. SEEMS. STRAWSALES. ETC. AND LKUSTES
MNTHTUINEGARSSIRMODWIEO DUPINOARDFOU.OGINUSITEDRADINGACI1STITSS UNTTLTHS LOTS ARE
FULLY.O~LOFE~

& ALLCDHSTRUCN1ONACTIVITIESONTHIS SETS SEERLL FOLLOW AR EROSION CONTROL PLNI AS SET
EORTTASYThS OTYOFRICHLNED EROSION CONTROL PLAN CONSTRUCTiON BLIPS DETAILS. REFERTO
CRIY CP RCHLHAD STAAOARO DETAILS-TN IDSHEETSL

GENERAL GRADING NOTES

N- THE PROPOSED COEITOEJRSNIO GIVEN SPOT ELEVATIONS SHDVWI REPRESEU4T HElEN SURFACE
ELEVATIONS UNLESS NOTED OTHERIVISS.

2. GRASIRU IN FUTURE ON EIISTINUFIUHT OFWAY SHALLCGEIPLYNVITH OIYSSANOAROS. UHE
PLACEMEEETOP PILLUATEASAT. SENILLEE FR.ACEOANO COMPACTED IN ACCORDANCENONTRTHE SITS
VERSION OFThEINDSRRATIOFLAL EETLDINGCODE ETGNSIECEAIRPENTIXJ HAOTHEGEOTSCHNICAI.
ENGNEEIKNDREFORTSY PESDATED DETNMDNTH DAY. THE DEVELOPER SHALLOS RESPONSELE FOR
FIRING ANINOEPENSENT MATERIALS TESTING COMPANY TO COEPLENE RAI000CUUENTCOMPACT1DN
ISSTSMEGA LICENSEE PROFESSIONAL ENS4NEERTOCERTIFYTHATTHE FILL PLACED ON LOTS IE
SUILD-AELS MEETING INELATSSTVERUONOFNIE IEC.ACOPYOFTFIS CERTIFICATION SHALT. EE
PROViDED TO IHEOTY ENOINEERARO EULOINGINEFECTOR.

2. EMEAUIFUJERTARD EAOGILL ERNTEF.IAU. PLACEOON SLOPESON EENEATh FUTURE EULDINO RIND
FADING AREAS SHALL EAPLACEDIN BENCH UNCOMPACTED UFTSNID COLTPACEEOTOAT LEADTDNTE
OF MASKIMUM DRY DENSITYPERASNN.IOTNS7 FORIMPORT I.TATEIVALSANG SINS OF MATRMSM DRY
DENSITY PERASTM DIES? FOR DUAUFYING ON-STESCILT. LANDSCREEDAREASOUNSIDE PUTURE
EERLLNNO AROFARANO AREAS SHALL EE COEIFACTEO TO AT LEAST NO%GF LSMSMUNI DRYOENEIFYPER
ASTLID.TAAVJN.PLACEOEU4SITFTESTS SHALL SENADS EYADIINDEFENSEEUTLASOIKATORYTO
DETEFJANE THE SPEOREO OENSITYI-LRS SSENACFREVED. HAY FILL MSSTEECERWWEOASEUILD.ATLE
PER OENE PITT. GRADING NOTE 2.

4. ALEDISNORBED AREASSHALL ES HOORO-SEEDED AT THE COMPLETION OF ThE PRDSECT. GRACED
MEASFOR FUTuRE DEVELOFMENTMAYREOSIRE ADDITNONALA’PUCANIONOFNYORO-SEEDTO
I.TAINTRNLOUO.TKRIA EROSION CONTROL

S. ETCEPTWHERE SLOPE EASEMSNTTARE ESTAEUSHEO, ORANSRE ERITTEN AUTHORIZATION IS
SECURED FROM AOJACENT PROFERNY DOWSER FOR GRADING WORICUP TO THE PROPERTY SINE. ALL
CUT MID FILL SLOPES SHALL SE SET SACK FROM THE DIETING PROPERTY UNEE IN ACCOFIORISCESITH
THESDIS IECAPPFNDIXJ SECTION 155 MINMUU SLOPE SETEACKSFCELL ES? FROM PROPERTYUNS.
SETBACK DIMENSIONS SHALL EEMSAALREGPEE5ETRDICULARTO iRE FAOPEENY LINE

S. TEESALL MEANS NECESSHAYTO FROTECTSSISN1NGUIILITTES THATANE NOTAPANTOFTFRS
0014W-NOT.

7. !AIEAERAANS ARE GENERALLY MEMITTO BE ATThE LOWSPOTOFEGRDSCAPE ?AIEASORRCKUP
DRAIENAOEIN A FLOWLINE. ENSURE FONTS-TO DOESHOT OCCSSRANO THAT POSITIVE DRUINAGEIS
ACERSUTOTO EACH DRAINSTRUCTURE.

S. ACCESSIBLE PSOESNEIME ROUTESEHATIATHERE TOAOASTMSGREDS RUNNNG SLOPESTHALL BENO
STEEPSRTEUTSSOTLCRDSS SLOPESN4S LARDING PADS NOSISEPERTUILVI SNRU.MIDENLIP
TRANSITIONS NO STEEPER TNWIS.DS% RUNNNG SLOPE.

9. ADA PANNING STALLS SHALL BEND STEEPER TEAR iSV. IN MI? SIRECITON.

ID. OROUND CONTOURS SHOWN AT IKETERVALS.

KEYED GRADING NOTES
63 DIETING ENDEROROUNDAEIGASOSSOROUNO UTILITIES SRULLSE FROEECTEDOURINO OFEEDIRD

ACTINTIEE. UNLESS OTHETFATSE NOTED.

63 TYPSI STORM DRAIN CATCH BASIN PER CITE OF RCHLANO STARDARO DETAIL S-IN.
(53 SILTFENCE FEW CITYOFRICELANDSTMEDARD DETAIL S-TEEI-SHEETEL

(53 STAEILCEG CONSTRUCTIONEEITRRASCE FEROTY OF ISCHLMIGSTMTDARO DETAIL S-IE(2-SHEETSE

63 VSTOHMORAN CLEHASDUT PER OW OF RCHLAND STUSDARD DETAILS-S.

j 63 It EECIMENTTAARHOLE PEN OTYOFRCRLMNGSTARDARDOETAILS-S7.

63 PLASNTC AREA DRAIN PER GETSUL ONSHEETS.

63
63 CFSRFGRATEG DRAIN RFS. SEE DETAIL ON DEEETE.

(53
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0 5 20 EN GENERAL CONSTRUCTION NOTES

I. SEE SHEET 2 FOR OVERALL SITE TYPICAL GENERAL
CONSTRUCTiON NONES.

S. SLECTNCAL ESSNUTNES ARE SHOWN ON TINS PLAN FOR REFERENCE
ONLYMNOSHOULO REVERITIEDINITH RESPECTIVE LIT1UTY
PROVISERREFOHA CONSSHUCNOES.CONTIKECEGRSRRLL
PROVIDE TRENCHNG AND BACKFILL FOR ALL NEW UNDERGROUND
ELECNNCAL IJNNLENSES.

KEYED CONSTRUCTION NOTES

ZTHLEA OVERECRUSHED ROCK SASS PARDETAIL ION SHEET a

0 4CONCRRTEOVERTCRUSHED ROCKRAER SIDEWALK PERDETAILSONSHEETS. EXPANSONJOINTSATI.NMMUM2W
INTERVALS AiRS CONTROL JCHNTS AT .NPLIMUVE F INTERVALS.

INSTALL SINGLE SOUD WASTECONTAINER PAOPSRCETYOP
RICHD.MJD STASDARD DETAILS SALT MID SW-S.

0 4E.NDEUYP)VANTE PANJONOLOTSTRPING.SHOWN.

0 STEPS ADA PARSING STALLS PER WEDOT STANDARD PLAN4-17. lEER.

INSTALL ADA PARPING SIGNERS. SEE POST DETAIL A ON SHEET a

PRECAST CONCRETE WHEEL STOP PER DETAIL TON SHEET a

SAFACUTAND REMOVS EDGE OF EXISISNGPAVEMENTLEAVING A
HEATVERT1CALEDOE JERN NEWASPHALTTO ESSI1NG PEROTY
OP NCHLMID STANDARDS PROSIDLNG A SMOOTH TRANSITiON.

KEAVF DUTY COECRETE S CONCRETE OVER E’ CRUSHED ROCK
EASE SIDEWALKPER DETAIL SON SHEET a EXPANSION JONTS
AT MINIMUM 2W INTERVALS MAO CONTROL JOINTS AT MIMMUM Si
IN ISWVAiL S.

(~J GRAVEL SECT1OEJ. 2 DEPTH SW MAINTENANCE ROCK OVER C
CRUSHED ROCKPER DETAIL4 DAN SHEETS.

F TALL ElISION FENCE ORSGN ES OTHERS.

POOTEKEIGE ES OTHERS.

—

‘t?JTEP SEESHEET6FORPURLIO
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BOOKWALTER WINERY
895 Malibu PR. Richland, WA



H “I; IL 11

~ET~
ARCHITECTURE INTERIORS

N) ~
9 — STh~b~cW.~At~—

EXTERIOR ELEVATION

BOOKWALTER WINERY
895 Malibu PR. Richiand, WA

6 ii

I.

C

1’

1’
x

--0

—-0

‘I

z
p

1~
-Ø

m

~1

U

H
I I ~

2 ~S

r

I

ci)



 

 

4 4 1 2  S W  C O R B E T T  A V E N U E  

P O R T L A N D ,  O R  9 7 2 3 9   

5 0 3 . 2 4 8 . 1 9 3 9  M A I N   

8 6 6 . 7 2 7 . 0 1 4 0  F A X  

P B S U S A . C O M  

Geotechnical Engineering Report  
Bookwalter Winery 

894 Tulip Lane 

Richland, Washington 

Prepared for: 

MMEC Architecture 

7601 W. Clearwater Avenue #450 

Kennewick, Washington 

September 12, 2019 

PBS Project 66142.000 

 

 

  



 

© 2 0 1 9 PBS Engineering and Environmental Inc. 

 

 

4 4 1 2  S W  C O R B E T T  A V E N U E ,  P O R T L A N D ,  O R  9 7 2 3 9  ▪  5 0 3 . 2 4 8 . 1 9 3 9  M A I N  ▪  8 6 6 . 7 2 7 . 0 1 4 0  F A X  ▪  P B S U S A . C O M  

Geotechnical Engineering Report  

Bookwalter Winery 

894 Tulip Lane 

Richland, Washington 

 

Prepared for:  

MMEC Architecture 

7601 W. Clearwater Avenue #450 

Kennewick, Washington 

September 12, 2019 

PBS Project 66142.000 

 

 

 

 

Prepared by: 

 

 

 

 

 

 

 

Clint Nealey 

Geotechnical Engineering Staff 

 

Reviewed by: 

 

 

 

Saiid Behboodi, PE, GE (OR) 

Principal Geotechnical Engineer 

 

 

 

 

 

 

 

 

 

Ryan White, PE, GE (OR) 

Geotechnical Engineering Group Manager 

 

 

9/12/19 



Geotechnical Engineering Report 

MMEC Architecture 

Bookwalter Winery 

Richland, Washington 

 

 i 

September 12, 2019 

PBS Project 66142.000 

 

Table of Contents 

1 INTRODUCTION.................................................................................................................................................. 1 

1.1 General ........................................................................................................................................................................................... 1 

1.2 Purpose and Scope ................................................................................................................................................................... 1 

1.2.1 Literature and Records Review ................................................................................................................................ 1 

1.2.2 Subsurface Explorations ............................................................................................................................................. 1 

1.2.3 Field Infiltration Testing .............................................................................................................................................. 1 

1.2.4 Soils Testing..................................................................................................................................................................... 1 

1.2.5 Geotechnical Engineering Analysis ........................................................................................................................ 1 

1.2.6 Report Preparation ....................................................................................................................................................... 1 

1.3 Project Understanding ............................................................................................................................................................. 2 

2 SITE CONDITIONS .............................................................................................................................................. 2 

2.1 Surface Description ................................................................................................................................................................... 2 

2.2 Geologic Setting......................................................................................................................................................................... 2 

2.3 Subsurface Conditions ............................................................................................................................................................. 3 

2.4 Groundwater ................................................................................................................................................................................ 3 

2.5 Infiltration Testing ..................................................................................................................................................................... 3 

3 CONCLUSIONS AND RECOMMENDATIONS .................................................................................................. 4 

3.1 Geotechnical Design Considerations ................................................................................................................................. 4 

3.2 Shallow Foundations ................................................................................................................................................................ 4 

3.2.1 Minimum Footing Widths / Design Bearing Pressure .................................................................................... 4 

3.2.2 Footing Embedment Depths .................................................................................................................................... 5 

3.2.3 Footing Preparation ..................................................................................................................................................... 5 

3.2.4 Lateral Resistance .......................................................................................................................................................... 5 

3.3 Floor Slabs .................................................................................................................................................................................... 5 

3.4 Embedded Building Walls ...................................................................................................................................................... 5 

3.4.1 Drainage............................................................................................................................................................................ 6 

3.5 Seismic Design Considerations ............................................................................................................................................ 6 

3.5.1 Code-Based Seismic Design Parameters ............................................................................................................. 6 

3.5.2 Liquefaction Potential .................................................................................................................................................. 6 

3.6 Pavement Design ....................................................................................................................................................................... 7 

4 CONSTRUCTION RECOMMENDATIONS ......................................................................................................... 7 

4.1 Site Preparation .......................................................................................................................................................................... 7 

4.1.1 Proofrolling/Subgrade Verification ........................................................................................................................ 8 

4.1.2 Wet/Freezing Weather and Wet Soil Conditions ............................................................................................. 8 

4.1.3 Compacting Test Pit Locations ................................................................................................................................ 8 

4.2 Excavation ..................................................................................................................................................................................... 8 

4.2.1 Rock Excavation ............................................................................................................................................................. 9 

4.3 Structural Fill ................................................................................................................................................................................ 9 

4.3.1 On-Site Soil ...................................................................................................................................................................... 9 

4.3.7 Trench Backfill ............................................................................................................................................................... 10 

4.3.8 Stabilization Material ................................................................................................................................................. 11 

5 ADDITIONAL SERVICES AND CONSTRUCTION OBSERVATIONS ..............................................................11 



Geotechnical Engineering Report 

MMEC Architecture 

Bookwalter Winery 

Richland, Washington 

 

 ii 

September 12, 2019 

PBS Project 66142.000 

 

6 LIMITATIONS ....................................................................................................................................................11 

7 REFERENCES ......................................................................................................................................................13 

 

Supporting Data  

TABLES 

Table 1. Infiltration Test Results 
Table 2. 2015 IBC Seismic Design Parameters 
Table 3. Minimum AC Pavement Sections 
 

FIGURES 

Figure 1. Vicinity Map 

Figure 2. Site Plan 

Figure 3. Retaining Wall Earth Pressure Diagram 

Figure 4. Lateral Surcharge Detail 

 

APPENDICES 

Appendix A: Field Explorations 

Table A-1. Terminology Used to Describe Soil and Rock  

Table A-2. Key to Test Pit and Boring Log Symbols 

Figures A1–A5. Logs for Test Pits TP-1 through TP-5 

 

Appendix B: Laboratory Testing 

 



Geotechnical Engineering Report 

MMEC Architecture 

Bookwalter Winery 

Richland, Washington 

 

 1 

September 12, 2019 

PBS Project 66142.000 

 

1 INTRODUCTION 

1.1 General 

This report presents results of PBS Engineering and Environmental Inc. (PBS) geotechnical engineering services 

for the proposed expansion of the existing Bookwalter Winery located at 894 Tulip Lane in Richland, 

Washington (site). The general site location is shown on the Vicinity Map, Figure 1. The locations of PBS’ 

explorations in relation to existing and proposed site features are shown on the Site Plan, Figure 2. 

 

1.2 Purpose and Scope 

The purpose of PBS’ services was to develop geotechnical design and construction recommendations in 

support of the planned expansion. This was accomplished by performing the following scope of services. 

 

1.2.1 Literature and Records Review 

PBS reviewed various published geologic maps of the area for information regarding geologic conditions and 

hazards at or near the site. PBS also reviewed previously completed reports for the project site and vicinity. 

 

1.2.2 Subsurface Explorations 

PBS excavated five test pits within the proposed development footprint to depths of up to 5.5 feet below the 

existing ground surface (bgs). The test pits were logged and representative soil samples collected by a member 

of the PBS geotechnical engineering staff. Interpreted test pit logs are included as Figures A1 through A5 in 

Appendix A, Field Explorations. 

 

1.2.3 Field Infiltration Testing 

One open-hole, falling-head field infiltration test was completed in test pit TP-3 at a depth of 5 feet bgs. 

Infiltration testing was monitored by PBS geotechnical engineering staff. 

 

1.2.4 Soils Testing 

Soil samples were returned to our laboratory and classified in general accordance with the Unified Soil 

Classification System (ASTM D2487) and/or the Visual-Manual Procedure (ASTM D2488).  

 

1.2.5 Geotechnical Engineering Analysis 

Data collected during the subsurface exploration, literature research, and testing were used to develop site-

specific geotechnical design parameters and construction recommendations.  

 

1.2.6 Report Preparation 

This Geotechnical Engineering Report summarizes the results of our explorations, testing, and analyses, 

including information relating to the following: 

• Field exploration logs and site plan showing approximate exploration locations 

• Infiltration test results 

• Groundwater levels and considerations 

• Liquefaction potential 

• Shallow foundation recommendations: 

o Minimum embedment 

o Allowable bearing pressure 

o Estimated settlement 

o Sliding coefficient 
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• Lateral earth pressures for retaining wall design including: 

o Active, passive, and at-rest earth pressures 

o Seismic lateral force 

o Allowable bearing pressure 

o Sliding coefficient 

o Groundwater and drainage considerations 

• Earthwork and grading, cut, and fill recommendations: 

o Structural fill materials and preparation 

o Utility trench excavation and backfill requirements 

o Slab and pavement subgrade preparation 

o Wet weather considerations 

• Seismic design criteria in accordance with the 2015 International Building Code (IBC) with state of 

Washington amendments 

• Slab and pavement subgrade preparation recommendations 

• Asphalt concrete (AC) pavement section recommendations 

 

1.3 Project Understanding 

Plans are currently in development; however, development of the site will likely include an approximately 

17,000 square-foot building and associated walkways, driveway, and parking. Currently, the concept is to 

dedicate portions of the structure to production and storage while reserving an area for a tasting room. 

Preliminary site grading has not yet been completed. 

 

2 SITE CONDITIONS 

2.1 Surface Description 

The relatively rectangular site is bordered to the south by Columbia Park Trail, to the east by Malibu PR NE, 

and to the north and west by client-owned land. The site is currently occupied by grape vines. Based on 

available topographic data, the site slopes to the north, with ground surface elevations ranging from a 

maximum of about 492 feet above mean sea level (amsl) at the southeast corner to 467 feet amsl at the 

northeast corner (USGS, 2017). Outside of the site, the ground surface is relatively flat to the east, west, and 

south. To the north, a horseshoe-shaped depression conveys water off site. 

 

2.2 Geologic Setting 

The site is located along the southern margin of the Columbia Basin, a geologic province of Eastern 

Washington that is separated from the Deschutes-Columbia Plateau and Blue Mountains Provinces of Oregon 

by the Oregon border. The province is composed primarily of volcanic basement rocks of the Columbia River 

Basalt Group (CRBG) subdivided into smaller recognizable flows and members that are overlain by Quaternary 

deposits (Derkey et al., 2006). The basalt flows originated from volcanic eruptions in eastern Oregon, eastern 

Washington, and western Idaho between 16.7 million years ago (Ma) and 5.5 Ma (Reidel, 2004). 

 

Faulting along the southern margin of the Pasco-Walla Walla (PWW) Basin resulted in uplift and deformation 

along the Wallula fault system (USGS fault No. 846). This deformation forms the boundary of the southwestern 

PWW Basin that consists of the Horse Heaven Anticline (Horse Heaven Hills), a linear northwest topographic 

high point that has been continuously incised by the ancestral and modern-day Columbia River (Reidel and 

Fecht, 1994; Schuster, 1994; USGS, 2019). The narrow water gap bounded by Horse Heaven Hills ponded 

Pleistocene cataclysmic flood waters from Glacial Lake Missoula within the basin. Slowing flood waters 
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blanketed the basin with slackwater flood deposits over much of the low lying areas, forming the Touchet 

Beds. 

 

The site is mapped as underlain by Pleistocene cataclysmic flood silt and sand (Riedel and Fecht, 1994) and 

adjacent to a drainage with exposed bedrock to the northeast of the site. These sediments are the youngest 

within a sequence of three and form broad flat alluvial terraces positioned above the Columbia River. These 

sediments were draped over older sediments as well as bedrock. Clasts are commonly basalt and granitic rocks. 

Deposits are typically matrix poor but were present and composed of basalt, quartz, and feldspar sands. The 

nearby drainage is mapped as consisting of sedimentary rocks, however, and several outcrops of CRBG is 

mapped southeast of the site. 

 

2.3 Subsurface Conditions 

The site was explored by excavating five test pits, designated TP-1 through TP-5, to depths of up to 5.5 feet 

bgs. The excavations were performed by Andrist Enterprises of Kennewick, Washington, using a Case CX130D 

excavator equipped with a 24-inch, toothed bucket. 

 

PBS has summarized the subsurface units as follows: 

 

SAND/SILTY 

SAND: 

Sand with varying amounts of silt was encountered below the ground surface in test pits 

TP-1 through TP-3 to a depth of up to 1.5 feet bgs. This layer was generally brown and 

non-plastic. 

 

GRAVEL: Poorly graded gravel with varying amounts of sand and silt was encountered below the 

silty sand in all test pits except TP-2. The layer was approximately 1-foot-thick, brown, 

non-plastic, and contained fine to coarse, rounded to angular gravel. 

 

BASALT: Dark gray, strong (R4) to very strong (R5), dense basalt with close to moderately close 

joints and very slight weathering was encountered below the silty sand and gravel in all 

test pits. This deposit extended to the termination depth, which was determined by 

equipment refusal in all test pits. 

 

The sediments encountered overlying bedrock during our exploration is consistent with geologic mapping by 

Reidel and Fecht (1994). The bedrock encountered is consistent with mapped CRBG outcrops to the southeast 

of the site. 

 

2.4 Groundwater 

Static groundwater was not encountered during our explorations. Based on a review of regional groundwater 

logs available from the Washington State Department of Ecology, we anticipate that the static groundwater 

level is present at a depth greater than 25 feet bgs. Please note that groundwater levels can fluctuate during 

the year depending on climate, irrigation season, extended periods of precipitation, drought, and other factors.  

 

2.5 Infiltration Testing  

PBS completed an open-hole, falling head infiltration test in test pit TP-3 at a depth of 5 feet bgs within the 

underlying basalt. The infiltration test was conducted in general accordance with the Stormwater Management 

Manual for Eastern Washington procedures. The test pit was filled with water to achieve a minimum 1-foot-

high column of water. After a period of saturation, the height of the water column in the test pit was then 

measured initially and at regular, timed intervals. Results of our field infiltration testing are presented in  

Table 1. 
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Table 1. Infiltration Test Results 

Test Location Depth (feet bgs) 
Field Measured 

Infiltration Rate (in/hr) 
Soil Classification 

TP-3 5 2.8 Fractured Basalt 

 

The infiltration rate listed in Table 1 is not a permeability/hydraulic conductivity, but a field-measured rate, and 

does not include correction factors related to long-term infiltration rates. The design engineer should 

determine the appropriate correction factors to account for the planned level of pre-treatment, maintenance, 

vegetation, siltation, etc. In addition, short duration infiltration tests performed in basalt bedrock (such as the 

conditions encountered at the project) should be considered non-conservative due to the infilling of 

discontinuous fractures and voids that would indicate a faster short-term versus long-term rate. Field-

measured infiltration rates are typically reduced by a minimum factor of 2 to 4 for use in design. 

 

Soil types and fractured basalt bedrock can vary significantly over relatively short distances. The infiltration rate 

noted above is representative of one discrete location and depth. Installation of infiltration systems within the 

layer the field rate was measured is considered critical to proper performance of the systems. 

 

3 CONCLUSIONS AND RECOMMENDATIONS 

3.1 Geotechnical Design Considerations 

The subsurface conditions at the site consist of silty sand, gravel over basalt (approximately 1 to 2 feet bgs). 

Based on our observations and analyses, conventional foundation support on shallow spread footings is 

feasible for the proposed new building. Excavation of the silty sand and gravel with conventional equipment is 

feasible at the site. However, excavation below the elevation at which basalt was encountered could require 

use of a pneumatic/hydraulic rock hammer or blasting. 

 

The grading and final development plans for the project had not been completed when this report was 

prepared. Once completed, PBS should be engaged to review the project plans and update our 

recommendations as necessary. 

 

3.2 Shallow Foundations 

Shallow spread footings bearing on recompacted silty sand, gravel, or basalt may be used to support loads 

associated with the proposed development, provided the recommendations in this report are followed. 

Footings should not be supported on undocumented fill.  

 

3.2.1 Minimum Footing Widths / Design Bearing Pressure 

Continuous wall and isolated spread footings should be at least 18 and 24 inches wide, respectively. Footings 

should be founded on dense gravel or basalt and be sized using a maximum allowable bearing pressure of 

3,000 pounds per square foot (psf). This is a net bearing pressure and the weight of the footing and overlying 

backfill can be disregarded in calculating footing sizes. The recommended allowable bearing pressure applies 

to the total of dead plus long-term live loads. Allowable bearing pressures may be increased by one-third for 

seismic and wind loads. 

 

Footings will settle in response to column and wall loads. Based on our evaluation of the subsurface conditions 

and our analysis, we estimate post-construction settlement will be less than 1 inch for the column and 

perimeter foundation loads. Differential settlement will be on the order of one-half of the total settlement. 
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3.2.2 Footing Embedment Depths 

PBS recommends that all footings be founded a minimum of 24 inches below the lowest adjacent grade. The 

footings should be founded below an imaginary line projecting upward at a 1H:1V (horizontal to vertical) slope 

from the base of any adjacent, parallel utility trenches or deeper excavations. 

 

3.2.3 Footing Preparation 

Excavations for footings should be carefully prepared to a neat and undisturbed state. A representative from 

PBS should confirm suitable bearing conditions and evaluate all exposed footing subgrades. Observations 

should also confirm that loose or soft materials have been removed from new footing excavations and 

concrete slab-on-grade areas. Localized deepening of footing excavations may be required to penetrate loose, 

wet, or deleterious materials and expose dense gravel or basalt. 

 

PBS recommends a layer of compacted, crushed rock be placed over the footing subgrades where gravel or 

basalt are note exposed to help protect them from disturbance due to foot traffic and the elements. Placement 

of this rock is the prerogative of the contractor; regardless, the footing subgrade should be in a dense or stiff 

condition prior to pouring concrete. Based on our experience, approximately 4 inches of compacted crushed 

rock will be suitable beneath the footings. 

 

3.2.4 Lateral Resistance 

Lateral loads can be resisted by passive earth pressure on the sides of footings and grade beams, and by 

friction at the base of the footings. A passive earth pressure of 300 pounds per cubic foot (pcf) may be used for 

footings confined by native soils, basalt, and new structural fills. The allowable passive pressure has been 

reduced by a factor of two to account for the large amount of deformation required to mobilize full passive 

resistance. Adjacent floor slabs, pavements, or the upper 12-inch depth of adjacent unpaved areas should not 

be considered when calculating passive resistance. For footings supported on native soils or new structural fills, 

use a coefficient of friction equal to 0.45 when calculating resistance to sliding. These values do not include a 

factor of safety (FS). 

 

3.3 Floor Slabs 

Satisfactory subgrade support for building floor slabs can be obtained from the gravel, basalt or compacted 

structural fill subgrades prepared in accordance with our recommendations presented in the Site Preparation, 

Wet/Freezing Weather and Wet Soil Conditions, and Imported Granular Materials sections of this report. A 

minimum 6-inch-thick layer of imported granular material should be placed and compacted over the prepared 

subgrade. Thicker aggregate sections may be necessary where undocumented fill is present, soft/loose soils 

are present at subgrade elevation, and/or during wet conditions. Imported granular material should be 

composed of crushed rock or crushed gravel that is relatively well graded between coarse and fine, contains no 

deleterious materials, has a maximum particle size of 1 inch, and has less than 5 percent by dry weight passing 

the US Standard No. 200 Sieve. 

 

Floor slabs supported on a subgrade and base course prepared in accordance with the preceding 

recommendations may be designed using a modulus of subgrade reaction (k) of 150 pounds per cubic inch 

(pci). 

 

3.4 Embedded Building Walls 

The proposed new development may include embedded building walls up to 10 feet tall. The following 

recommendations are based on the assumption of flat conditions in front of and behind the wall and fully 

drained backfill. For unrestrained walls allowed to rotate at least 0.005H about the base, where H is the height 

of the wall, we recommend using an active earth pressure of 35 psf. Where walls are constrained against 
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rotation, we recommend using an at-rest earth pressure equal to 58 psf. We recommend any retaining walls 

founded on native soil, fractured basalt, or compacted structural fill be provided with adequate drainage and 

backfilled with clean, angular, crushed rock fill, in accordance with the recommendations provided in section 

4.3. 

 

For seismic loading, we recommend using an inverted triangular distribution (seismic surcharge) equivalent to 

7H psf. Walls should be designed by applying the active earth pressure plus the seismic loading, or at-rest 

earth pressures, whichever is greater. If vertical surcharge loads, q, are present within 0.5H of the wall, a lateral 

surcharge of 0.3q (for walls allowed to rotate) and 0.5q (for restrained walls) should be applied as a uniform 

horizontal surcharge active over the full height of the wall. These values assume that the wall is vertical and the 

backfill behind the wall is horizontal. Seismic lateral earth pressures were computed using the Mononobe-

Okabe equation. Recommended lateral earth pressure distributions are shown on Figure 3, Retaining Wall 

Earth Pressure Diagram. Additional lateral pressures due to surcharge loads can be estimated using the 

guidelines shown on Figure 4, Lateral Surcharge Detail.  

 

Lateral loads can also be resisted by a passive resistance of 300 psf acting against retaining/embedded walls 

and foundations, and by friction acting on the base of spread footings or mats using a friction coefficient of 

0.45. 

 

3.4.1 Drainage 

Recommended lateral earth pressures assume that walls are fully drained and no hydrostatic pressures 

develop. For cantilevered concrete walls, a minimum 2-foot-wide zone of free-draining material should be 

installed immediately behind the wall. A 4-inch diameter perforated drain pipe should be installed at the base 

of the drain rock and routed to a suitable discharge point approved by the civil engineer. 

 

3.5 Seismic Design Considerations 

3.5.1 Code-Based Seismic Design Parameters 

The current seismic design criteria for this project are based on the 2015 International Building Code with State 

of Washington amendments. Based on subsurface conditions encountered at the site, Site Class C is 

appropriate for use in design. The seismic design criteria, in accordance with the 2015 IBC, are summarized in 

Table 2. 

 

Table 2. 2015 IBC Seismic Design Parameters 

Parameter Short Period 1 Second 

Maximum Credible Earthquake Spectral Acceleration Ss = 0.42 g S1 = 0.16 g 

Site Class C 

Site Coefficient Fa = 1.20 Fv = 1.64 

Adjusted Spectral Acceleration SMS = 0.50 g SM1 = 0.26 g 

Design Spectral Response Acceleration Parameters SDS = 0.33 g SD1 = 0.18 g 

g= Acceleration due to gravity 

 

3.5.2 Liquefaction Potential 

Liquefaction is defined as a decrease in the shear resistance of loose, saturated, cohesionless soil (e.g., sand) or 

low plasticity silt soils, due to the buildup of excess pore pressures generated during an earthquake. This 

results in a temporary transformation of the soil deposit into a viscous fluid. Liquefaction can result in ground 

settlement, foundation bearing capacity failure, and lateral spreading of ground. 
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Based on a review of the Washington Department of Natural Resources (WADNR) Geologic Information Portal, 

the site is shown as having a low to moderate liquefaction hazard (WADNR, 2019); however, based on the soil 

types and shallow bedrock encountered in our explorations, our current opinion is that the risk of structurally 

damaging liquefaction settlement at the site is low. Subsequently, the risk of structurally damaging lateral 

spreading is also low. 

 

3.6 Pavement Design 

The provided pavement recommendations were developed based on our experience and references the 

associated Washington Department of Transportation (WSDOT) specifications for construction. If site-specific 

traffic data are available, these recommendations can be updated. 

 

The minimum recommended pavement section thicknesses are provided in Table 3. Depending on weather 

conditions at the time of construction, a thicker aggregate base course section could be required to support 

construction traffic during preparation and placement of the pavement section. 

 

Table 3. Minimum AC Pavement Sections 

Traffic Loading AC (inches) Base Course (inches) Subgrade 

Pull-in Car Parking Only 2.5 9 
Dense subgrade as verified 

by PBS personnel* Drive Lanes and Access 

Roads 
3 9 

* Subgrade must pass proofroll 

The asphalt cement binder should be selected following WSDOT SS 9-02.1(4) – Performance Graded Asphalt 

Binder. The AC should consist of ½-inch hot mix asphalt (HMA) with a maximum lift thickness of 3 inches. The 

AC should conform to WSDOT SS 5-04.3(7)A – Mix Design, WSDOT SS 9-03.8(2) – HMA Test Requirements, and 

WSDOT SS 9-03.8(6) – HMA Proportions of Materials. The AC should be compacted to 91 percent of the 

maximum theoretical density (Rice value) of the mix, as determined in accordance with ASTM D2041, following 

the guidelines set in WSDOT SS 5-04.3(10) – Compaction.  

 

Heavy construction traffic on new pavements or partial pavement sections (such as base course over the 

prepared subgrade) will likely exceed the design loads and could potentially damage or shorten the pavement 

life; therefore, we recommend construction traffic not be allowed on new pavements, or that the contractor 

take appropriate precautions to protect the subgrade and pavement during construction. 

 

If construction traffic is to be allowed on newly constructed road sections, an allowance for this additional 

traffic will need to be made in the design pavement section. 

 

4 CONSTRUCTION RECOMMENDATIONS 

4.1 Site Preparation 

Construction of the proposed improvements will involve clearing and grubbing of the existing vegetation or 

demolition of possible existing structures. Demolition should include removal of existing pavement, utilities, 

etc., throughout the proposed new development. Underground utility lines or other abandoned structural 

elements should also be removed. The voids resulting from removal of foundations or loose soil in utility lines 

should be backfilled with compacted structural fill. The base of these excavations should be excavated to firm 

native subgrade before filling, with sides sloped at a minimum of 1H:1V to allow for uniform compaction. 
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Materials generated during demolition should be transported off site or stockpiled in areas designated by the 

owner’s representative. 

 

4.1.1 Proofrolling/Subgrade Verification 

Following site preparation and prior to placing aggregate base over shallow foundation, floor slab, and 

pavement subgrades, the exposed subgrade should be evaluated either by proofrolling or another method of 

subgrade verification. The subgrade should be proofrolled with a fully loaded dump truck or similar heavy, 

rubber-tire construction equipment to identify unsuitable areas. If evaluation of the subgrades occurs during 

wet conditions, or if proofrolling the subgrades will result in disturbance, they should be evaluated by PBS 

using a steel foundation probe. We recommend that PBS be retained to observe the proofrolling and perform 

the subgrade verifications. Unsuitable areas identified during the field evaluation should be compacted to a 

firm condition or be excavated and replaced with structural fill. 

 

4.1.2 Wet/Freezing Weather and Wet Soil Conditions 

Due to the presence of fine-grained silt and sands in the near-surface materials at the site, construction 

equipment may have difficulty operating on the near-surface soils when the moisture content of the surface 

soil is more than a few percentage points above the optimum moisture required for compaction. Soils 

disturbed during site preparation activities, or unsuitable areas identified during proofrolling or probing, 

should be removed and replaced with compacted structural fill. 

 

Site earthwork and subgrade preparation should not be completed during freezing conditions, except for mass 

excavation to the subgrade design elevations. We recommend the earthwork construction at the site be 

performed during dry conditions.  

 

Protection of the subgrade is the responsibility of the contractor. Construction of granular haul roads to the 

project site entrance may help reduce further damage to the pavement and disturbance of site soils. The actual 

thickness of haul roads and staging areas should be based on the contractors’ approach to site development, 

and the amount and type of construction traffic. The imported granular material should be placed in one lift 

over the prepared undisturbed subgrade and compacted using a smooth-drum, non-vibratory roller. A 

geotextile fabric should be used to separate the subgrade from the imported granular material in areas of 

repeated construction traffic. Depending on site conditions, the geotextile should meet Washington State 

Department of Transportation (WSDOT) SS 9-33.2 – Geosynthetic Properties for soil separation or stabilization. 

The geotextile should be installed in conformance with WSDOT SS 2-12.3 – Construction Geosynthetic 

(Construction Requirements) and, as applicable, WSDOT SS 2-12.3(2) – Separation or WSDOT SS 2-12.3(3) – 

Stabilization. 

 

4.1.3 Compacting Test Pit Locations 

The test pit excavations were backfilled using the excavator bucket and relatively minimal compactive effort; 

therefore, soft spots can be expected at these locations. We recommend that the relatively uncompacted soil 

be removed from the test pits to a depth of at least 3 feet below finished subgrade elevation in pavement 

areas and to full depth in building areas. The resulting excavation should be backfilled with structural fill. 

 

4.2 Excavation 

The near-surface soils at the site can be excavated with conventional earthwork equipment. Sloughing and 

caving should be anticipated. All excavations should be made in accordance with applicable Occupational 

Safety and Health Administration (OSHA) and state regulations. The contractor is solely responsible for 

adherence to the OSHA requirements. Trench cuts should stand relatively vertical to a depth of approximately 

4 feet bgs, provided no groundwater seepage is present in the trench walls. Open excavation techniques may 
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be used provided the excavation is configured in accordance with the OSHA requirements, groundwater 

seepage is not present, and with the understanding that some sloughing may occur. Trenches/excavations 

should be flattened if sloughing occurs or seepage is present. Use of a trench shield or other approved 

temporary shoring is recommended if vertical walls are desired for cuts deeper than 4 feet bgs. If dewatering is 

used, we recommend that the type and design of the dewatering system be the responsibility of the 

contractor, who is in the best position to choose systems that fit the overall plan of operation. 

 

4.2.1 Rock Excavation 

For the purposes of this report, rock excavation would apply to subsurface materials that require systematic 

drilling and blasting or the use of a pneumatic/hydraulic rock hammer that cannot be excavated with a CAT 

235 excavator, or equivalent, equipped with rock teeth. The project schedule and budget should include a 

contingency for rock excavation and increased backfill volumes. PBS should be retained to review the grading 

and utility plans when they are available for comparison with encountered field conditions; additional work 

may be required to better define the impact on the project. 

 

4.3 Structural Fill 

Structural fill should be placed over subgrade that has been prepared in conformance with the Site Preparation 

and Wet/Freezing Weather and Wet Soil Conditions sections of this report. Structural fill material should 

consist of relatively well-graded soil, or an approved rock product that is free of organic material and debris, 

and contains particles not greater than 4 inches nominal dimension.  

 

The suitability of soil for use as compacted structural fill will depend on the gradation and moisture content of 

the soil when it is placed. As the amount of fines (material finer than the US Standard No. 200 Sieve) increases, 

soil becomes increasingly sensitive to small changes in moisture content and compaction becomes more 

difficult to achieve. Soils containing more than about 5 percent fines cannot consistently be compacted to a 

dense, non-yielding condition when the water content is significantly greater (or significantly less) than 

optimum.  

 

If fill and excavated material will be placed on slopes steeper than 5H:1V, these must be keyed/benched into 

the existing slopes and installed in horizontal lifts. Vertical steps between benches should be approximately 

2 feet. 

 

4.3.1 On-Site Soil 

On-site soils encountered in our explorations are generally suitable for placement as structural fill during 

moderate, dry weather when moisture content can be maintained by air drying and/or addition of water. The 

fine-grained fraction of the site soils are moisture sensitive, and during wet weather, may become unworkable 

because of excess moisture content. In order to reduce moisture content, some aerating and drying of fine-

grained soils may be required. The material should be placed in lifts with a maximum uncompacted thickness 

of approximately 8 inches and compacted to at least 92 percent of the maximum dry density, as determined by 

ASTM D1557 (modified proctor).  

 

4.3.2 Imported Granular Materials 

Imported granular material used during periods of wet weather or for haul roads, building pad subgrades, 

staging areas, etc., should be pit or quarry run rock, crushed rock, or crushed gravel and sand, and should meet 

the specifications provided in WSDOT SS 9-03.14(2) – Select Borrow. In addition, the imported granular 

material should be fairly well graded between coarse and fine, and of the fraction passing the US Standard No. 

4 Sieve, less than 5 percent by dry weight should pass the US Standard No. 200 Sieve. 
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Imported granular material should be placed in lifts with a maximum uncompacted thickness of 9 inches and 

be compacted to not less than 95 percent of the maximum dry density, as determined by ASTM D1557.  

 

4.3.3 Base Aggregate 

Base aggregate for floor slabs and beneath pavements should be clean crushed rock or crushed gravel. The 

base aggregate should contain no deleterious materials, meet specifications provided in WSDOT SS 9-03.9(3) – 

Crushed Surfacing Base Course, and have less than 5 percent (by dry weight) passing the US Standard No. 200 

Sieve. The imported granular material should be placed in one lift and compacted to at least 95 percent of the 

maximum dry density, as determined by ASTM D1557. 

 

4.3.4 Foundation Base Aggregate 

Imported granular material placed at the base of excavations for spread footings, slabs-on-grade, and other 

below-grade structures should be clean, crushed rock or crushed gravel, and sand that is fairly well graded 

between coarse and fine. The granular materials should contain no deleterious materials, have a maximum 

particle size of 1½ inch, and meet WSDOT SS 9-03.12(1)A – Gravel Backfill for Foundations (Class A). The 

imported granular material should be placed in one lift and compacted to not less than 95 percent of the 

maximum dry density, as determined by ASTM D1557. 

 

4.3.5 Granular Drain Backfill Material  

Backfill in a 2-foot-wide zone against the back of retaining walls and for subsurface trench drains should 

consist of granular drain rock meeting the specifications provided in WSDOT SS 9-03.12(4) – Gravel Backfill for 

Drains. The granular drain rock should be wrapped in a geotextile fabric that meets the specifications provided 

in WSDOT SS 9-33.2 – Geosynthetic Properties, Tables 1 and 2, for drainage geotextile. 

 

4.3.6 Retaining Wall Backfill 

Backfill material placed behind retaining walls and extending a horizontal distance of 0.5H, where H is the 

height of the retaining wall, should consist of granular material meeting WSDOT SS 9-03.12(2) – Gravel Backfill 

for Walls. We recommend the granular wall backfill be separated from general fill, native soil, and/or topsoil 

using a geotextile fabric that meets the requirements provided in WSDOT SS 9-33.2 – Geosynthetic Properties, 

Table 3, for separation geotextile.  

 

The wall backfill should be compacted to a minimum of 92 percent of the maximum dry density, as determined 

by ASTM D1557. However, backfill located within a horizontal distance of 3 feet from the retaining walls should 

only be compacted to approximately 90 percent of the maximum dry density, as determined by ASTM D1557. 

Backfill placed within 3 feet of the wall should be compacted in lifts less than 6 inches thick using hand-

operated tamping equipment (such as jumping jack or vibratory plate compactor). 

 

4.3.7 Trench Backfill 

Trench backfill placed beneath, adjacent to, and for at least 2 feet above utility lines (i.e., the pipe zone) should 

consist of well-graded granular material with a maximum particle size of 1 inch and less than 10 percent by dry 

weight passing the US Standard No. 200 Sieve, and should meet the standards prescribed by WSDOT SS 9-

03.12(3) – Gravel Backfill for Pipe Zone Bedding. The pipe zone backfill should be compacted to at least 90 

percent of the maximum dry density as determined by ASTM D1557, or as required by the pipe manufacturer 

or local building department. 

 

Within pavement areas or beneath building pads, the remainder of the trench backfill should consist of well-

graded granular material with a maximum particle size of 1½ inches, less than 10 percent by dry weight 

passing the US Standard No. 200 Sieve, and should meet standards prescribed by WSDOT SS 9-03.19 – Bank 
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Run Gravel for Trench Backfill. This material should be compacted to at least 92 percent of the maximum dry 

density, as determined by ASTM D1557, or as required by the pipe manufacturer or local building department. 

The upper 2 feet of the trench backfill should be compacted to at least 95 percent of the maximum dry density, 

as determined by ASTM D1557. 

 

Outside of structural improvement areas (e.g., roadway alignments or building pads), trench backfill placed 

above the pipe zone should consist of excavated material free of wood waste, debris, clods, or rocks greater 

than 6 inches in diameter and meet WSDOT SS 9-03.14 – Borrow and WSDOT SS 9-03.15 – Native Material for 

Trench Backfill. This general trench backfill should be compacted to at least 90 percent of the maximum dry 

density, as determined by ASTM D1557, or as required by the pipe manufacturer or local building department. 

 

4.3.8 Stabilization Material 

Stabilization rock should consist of pit or quarry run rock that is well-graded, angular, crushed rock consisting 

of 4- or 6-inch-minus material with less than 5 percent passing the US Standard No. 4 Sieve. The material 

should be free of organic matter and other deleterious material. WSDOT SS 9-13.1(5) – Quarry Spalls can be 

used as a general specification for this material with the stipulation of limiting the maximum size to 6 inches. 

 

5 ADDITIONAL SERVICES AND CONSTRUCTION OBSERVATIONS 

In most cases, other services beyond completion of a final geotechnical engineering report are necessary or 

desirable to complete the project. Occasionally, conditions or circumstances arise that require additional work 

that was not anticipated when the geotechnical report was written. PBS offers a range of environmental, 

geological, geotechnical, and construction services to suit the varying needs of our clients. 

 

PBS should be retained to review the plans and specifications for this project before they are finalized. Such a 

review allows us to verify that our recommendations and concerns have been adequately addressed in the 

design.  

 

Satisfactory earthwork performance depends on the quality of construction. Sufficient observation of the 

contractor's activities is a key part of determining that the work is completed in accordance with the 

construction drawings and specifications. We recommend that PBS be retained to observe general excavation, 

stripping, fill placement, footing subgrades, and/or pile installation. Subsurface conditions observed during 

construction should be compared with those encountered during the subsurface explorations. Recognition of 

changed conditions requires experience; therefore, qualified personnel should visit the site with sufficient 

frequency to detect whether subsurface conditions change significantly from those anticipated. 

 

6 LIMITATIONS 

This report has been prepared for the exclusive use of the addressee, and their architects and engineers, for 

aiding in the design and construction of the proposed development and is not to be relied upon by other 

parties. It is not to be photographed, photocopied, or similarly reproduced, in total or in part, without express 

written consent of the client and PBS. It is the addressee's responsibility to provide this report to the 

appropriate design professionals, building officials, and contractors to ensure correct implementation of the 

recommendations. 

 

The opinions, comments, and conclusions presented in this report are based upon information derived from 

our literature review, field explorations, laboratory testing, and engineering analyses. It is possible that soil, 

rock, or groundwater conditions could vary between or beyond the points explored. If soil, rock, or 

groundwater conditions are encountered during construction that differ from those described herein, the client 
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is responsible for ensuring that PBS is notified immediately so that we may reevaluate the recommendations of 

this report. 

 

Unanticipated fill, soil and rock conditions, and seasonal soil moisture and groundwater variations are 

commonly encountered and cannot be fully determined by merely taking soil samples or completing 

explorations such as test pits. Such variations may result in changes to our recommendations and may require 

additional funds for expenses to attain a properly constructed project; therefore, we recommend a contingency 

fund to accommodate such potential extra costs. 

 

The scope of work for this subsurface exploration and geotechnical report did not include environmental 

assessments or evaluations regarding the presence or absence of wetlands or hazardous substances in the soil, 

surface water, or groundwater at this site.  

 

If there is a substantial lapse of time between the submission of this report and the start of work at the site, if 

conditions have changed due to natural causes or construction operations at or adjacent to the site, or if the 

basic project scheme is significantly modified from that assumed, this report should be reviewed to determine 

the applicability of the conclusions and recommendations presented herein. Land use, site conditions (both on 

and off site), or other factors may change over time and could materially affect our findings; therefore, this 

report should not be relied upon after three years from its issue, or in the event that the site conditions 

change. 
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Appendix A: Field Explorations 

A1 GENERAL 

PBS explored subsurface conditions at the project site by excavating 5 test pits to depths of up to 

approximately 5.5 feet bgs on August 5, 2019. The approximate locations of the explorations are shown on 

Figure 2, Site Plan. The procedures used to advance test pits, collect samples, and other field techniques are 

described in detail in the following paragraphs. Unless otherwise noted, all soil sampling and classification 

procedures followed engineering practices in general accordance with relevant ASTM procedures. “General 

accordance” means that certain local drilling/excavation and descriptive practices and methodologies have 

been followed. 

 

A2 TEST PITS 

A2.1 Excavation 

Test pits were excavated using a Case CX130D equipped with a 24-inch-wide, toothed bucket provided and 

operated by Andrist Enterprises of Kennewick, Washington. The test pits were observed by a member of the 

PBS geotechnical staff, who maintained a detailed log of the subsurface conditions and materials encountered 

during the course of the work. 

A2.2 Sampling 

Representative disturbed samples were taken at selected depths in the test pits. The disturbed soil samples 

were examined by a member of the PBS geotechnical staff and sealed in plastic bags for further examination. 

A2.3 Test Pit Logs 

The test pit logs show the various types of materials that were encountered in the excavations and the depths 

where the materials and/or characteristics of these materials changed, although the changes may be gradual. 

Where material types and descriptions changed between samples, the contacts were interpreted. The types of 

samples taken during excavation, along with their sample identification number, are shown to the right of the 

classification of materials. Measured seepage levels, if observed, are noted in the column to the right.  

 

A3 MATERIAL DESCRIPTION 

Initially, samples were classified visually in the field. Consistency, color, relative moisture, degree of plasticity, 

and other distinguishing characteristics of the soil and rock samples were noted. Afterward, the samples were 

reexamined in the PBS laboratory and the field classifications were modified where necessary. The 

terminology used in the soil and rock classifications and other modifiers are defined in Table A-1, Terminology 

Used to Describe Soil and Rock. 



 

Table A-1 

Terminology Used to Describe Soil and Rock 
 1 of 4 

 

Soil Descriptions 

Soils exist in mixtures with varying proportions of components. The predominant soil, i.e., greater than 50 percent based on 

total dry weight, is the primary soil type and is capitalized in our log descriptions (SAND, GRAVEL, SILT, or CLAY). Smaller 

percentages of other constituents in the soil mixture are indicated by use of modifier words in general accordance with the 

ASTM D2488-06 Visual-Manual Procedure. “General Accordance” means that certain local and common descriptive practices 

may have been followed. In accordance with ASTM D2488-06, group symbols (such as GP or CH) are applied on the portion of 

soil passing the 3-inch (75mm) sieve based on visual examination. The following describes the use of soil names and modifying 

terms used to describe fine- and coarse-grained soils. 

 

Fine-Grained Soils (50% or greater fines passing 0.075 mm, No. 200 sieve) 

The primary soil type, i.e., SILT or CLAY is designated through visual-manual procedures to evaluate soil toughness, dilatency, 

dry strength, and plasticity. The following outlines the terminology used to describe fine-grained soils, and varies from ASTM 

D2488 terminology in the use of some common terms. 

 

Primary soil NAME, Symbols, and Adjectives 
Plasticity 

Description 

Plasticity 

Index (PI) 

SILT (ML & MH) CLAY (CL & CH) ORGANIC SOIL (OL & OH) 
  

SILT  Organic SILT Non-plastic 0 – 3 

SILT  Organic SILT Low plasticity  4 – 10 

SILT/Elastic SILT Lean CLAY Organic SILT/ Organic CLAY Medium Plasticity 10 – 20 

Elastic SILT Lean/Fat CLAY Organic CLAY High Plasticity 20 – 40 

Elastic SILT Fat CLAY Organic CLAY Very Plastic >40 

 

Modifying terms describing secondary constituents, estimated to 5 percent increments, are applied as follows: 

 

Description % Composition 

With Sand  % Sand ≥ % Gravel 
15% to 25% plus No. 200 

With Gravel % Sand < % Gravel 

Sandy % Sand ≥ % Gravel 
≤30% to 50% plus No. 200 

Gravelly 

 

% Sand < % Gravel 

 

Borderline Symbols, for example CH/MH, are used when soils are not distinctly in one category or when variable soil 

units contain more than one soil type. Dual Symbols, for example CL-ML, are used when two symbols are required in 

accordance with ASTM D2488. 
 

Soil Consistency terms are applied to fine-grained, plastic soils (i.e., PI > 7). Descriptive terms are based on direct 

measure or correlation to the Standard Penetration Test N-value as determined by ASTM D1586-84, as follows. SILT soils 

with low to non-plastic behavior (i.e., PI < 7) may be classified using relative density. 

 

Consistency 

Term 
SPT N-value 

Unconfined Compressive Strength 

tsf kPa 

Very soft Less than 2 Less than 0.25 Less than 24 

Soft 2 – 4 0.25  –  0.5 24 – 48 

Medium stiff 5 – 8 0.5  –  1.0 48 – 96 

Stiff 9 – 15 1.0  –  2.0 96 – 192 

Very stiff 16 – 30 2.0  –  4.0 192 – 383 

Hard Over 30 Over 4.0 Over 383 
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Soil Descriptions 

Coarse - Grained Soils (less than 50% fines) 

Coarse-grained soil descriptions, i.e., SAND or GRAVEL, are based on the portion of materials passing a 3-inch (75mm) sieve. 

Coarse-grained soil group symbols are applied in accordance with ASTM D2488-06 based on the degree of grading, or 

distribution of grain sizes of the soil. For example, well-graded sand containing a wide range of grain sizes is designated SW; 

poorly graded gravel, GP, contains high percentages of only certain grain sizes. Terms applied to grain sizes follow.  

 

Material NAME 
Particle Diameter 

Inches Millimeters 

SAND (SW or SP) 0.003 – 0.19 0.075 – 4.8 

GRAVEL (GW or GP) 0.19 – 3 4.8 – 75 

Additional Constituents:  

Cobble 3 – 12 75 – 300 

Boulder 12 – 120 300 – 3050 
 
 
The primary soil type is capitalized, and the fines content in the soil are described as indicated by the following examples. 

Percentages are based on estimating amounts of fines, sand, and gravel to the nearest 5 percent. Other soil mixtures will 

have similar descriptive names.  
 

Example: Coarse-Grained Soil Descriptions with Fines 
 
 

>5% to < 15% fines (Dual Symbols) ≥15% to < 50% fines 

Well graded GRAVEL with silt: GW-GM Silty GRAVEL: GM  

Poorly graded SAND with clay: SP-SC Silty SAND: SM 
 

Additional descriptive terminology applied to coarse-grained soils follow. 
 

Example: Coarse-Grained Soil Descriptions with Other Coarse-Grained Constituents 
 
 

Coarse-Grained Soil Containing Secondary Constituents 

With sand or with gravel ≥ 15% sand or gravel 

With cobbles; with boulders Any amount of cobbles or boulders. 
 

Cobble and boulder deposits may include a description of the matrix soils, as defined above. 
 

Relative Density terms are applied to granular, non-plastic soils based on direct measure or correlation to the Standard 

Penetration Test N-value as determined by ASTM D1586-84.  
 

Relative Density Term  SPT N-value 

Very loose 0 – 4 

Loose 5 – 10 

Medium dense 11 – 30 

Dense 31 – 50 

Very dense > 50 
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Rock Descriptions 

 

Scale of Rock Strength 

Description Designation 

Unconfined 

Compressive 

Strength, psi 

Unconfined 

Compressive 

Strength, MPa 

Field Identification 

Extremely weak 

rock 

R0 35 – 150 0.25 – 1 Indented by thumbnail. 

Very weak rock R1 150 – 725 1 – 5 Crumbles under firm blows with point of 

geology pick; can be peeled by a pocket 

knife. 

Weak rock R2 725 – 3,500 5 – 25 Can be peeled with a pocket knife; 

shallow indentation made by firm blow 

with point of geological hammer. 

Medium  

weak rock 

R3 3,500 – 7,000 25 – 50 Cannot by scraped or peeled with a 

pocket knife; specimen can be fractured 

with a single firm blow of geological 

hammer. 

Strong rock R4 7,000 – 15,000 50 – 100 Specimen requires more than one blow 

with a geological hammer to fracture it. 

Very strong rock R5 15,000 – 36,000 100 – 250 Specimen requires many blows of 

geological hammer to fracture it. 

Extremely strong 

rock 

R6 > 36,000 > 250 Specimen can only be chipped with 

geological hammer. 

Descriptive Terminology for Joint Spacing or Bedding 

Descriptive Term Spacing of Joints 

Very close < 2 inches < 50 mm 

Close 2 inches – 1 foot 50 mm – 300 mm 

Moderately close 1 foot – 3 feet 300 mm – 1 m 

Wide 3 feet –10 feet 1 m – 3 m 

Very wide > 10 feet > 3 m 

Descriptive Terminology for Vesicularity 

Descriptive Term Percent voids by volume 

Dense < 1% 

Slightly vesicular 1 – 10% 

Moderately vesicular 10 – 30% 

Highly vesicular 30 – 50% 

Scoriaceous > 50% 

Correlation of RQD and Rock Quality 

Rock Quality Descriptor RQD Value 

Very poor 0 – 25 

Poor 25 – 50 

Fair 50 – 75 

Good 75 – 90 
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Rock Descriptions 

Scale of Rock Weathering 

Stage Description Quality Distinction 

Fresh Rock is fresh, crystals are bright, few joints may show 

slight staining as a result of ground water. 

No discoloration 

Very Slight Rock is generally fresh, joints are stained, some joints 

may have thin clay coatings, crystals in broken face show 

bright. 

Discoloration only on major 

discontinuity surfaces 
1
 

Slight Rock is generally fresh, joints are stained and 

discoloration extends into rock up to 1 inch.  Joints may 

contain clay.  In granitoid rocks some feldspar crystals are 

dull and discolored.  Rocks ring under hammer if 

crystalline. 

Discoloration on all 

discontinuity surfaces and 

on rock 

Moderate Significant portions of rock show discoloration and 

weathering effects.  In granitoid rocks, most feldspars are 

dull and discolored; some are clayey.  Rock has dull 

sound under hammer and shows significant loss of 

strength as compared with fresh rock. 

Decomposition and/or 

disintegration < 50% of 

rock 
2
 

Moderately Severe All rock, except quartz discolored or stained.  In granitoid 

rocks, all feldspars dull and discolored and majority show 

kaolinization.  Rock shows severe loss of strength and can 

be excavated with geologist’s pick.  Rock goes “clunk” 

when struck. 

Decomposition and/or 

disintegration > 50%, but 

not complete 

Severe All rock, except quartz, discolored or stained.  Rock 

“fabric” is clear and evident, but reduced in strength to 

strong soil.  In granitoid rocks, all feldspars kaolinized to 

some extent.  Some fragments of harder rock usually left, 

such as corestones in basalt. 

 

Very Severe All rock, except quartz, discolored or stained.  Rock 

“fabric” is discernible, but mass effectively reduced to 

“soil” with only fragments of harder rock remaining. 

Decomposition and/or 

disintegration 100% with 

structure/fabric intact 

Complete  Rock is reduced to “soil.”  Rock “fabric” is not discernible, 

or only in small scattered locations.  Quartz may be 

present as dikes or stringers. 

Decomposition and/or 

disintegration 100% with 

structure/fabric destroyed 

 

NOTES: 
1
 Discontinuities consist of any natural break (joint, fracture or fault) or plane of weakness (shear or gouge 

zone, bedding plane) in a rock mass 
2
 Decomposition refers to chemical alteration of mineral grains; disintegration refers to mechanical 

breakdown 
3 
Stage and description from ASCE Manual No. 56 (1976), quality distinction from Murray (1981) 

 



SAMPLING DESCRIPTIONS

Table A-2

Key To Test Pit and Boring Log Symbols
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LOG GRAPHICS

    

PP Pocket Penetrometer HYD Hydrometer Gradation

TOR Torvane SIEV Sieve Gradation

DCP DS Direct Shear

ATT Atterberg Limits DD Dry Density

PL Plasticity Limit CBR California Bearing Ratio

LL Liquid Limit RES Resilient Modulus

PI Plasticity Index VS Vane Shear

P200 Percent Passing US Standard No. 200 Sieve bgs Below ground surface

OC Organic Content MSL Mean Sea Level

CON Consolidation HCL Hydrochloric Acid

UC Unconfined Compressive Strength

Details of soil and rock classification systems are available on request. Rev. 02/2017

Dynamic Cone Penetrometer

Geotechnical Testing Acronym Explanations

Lithology Boundary: 

separates distinct units 

(i.e., Fill, Alluvium, 

Bedrock) at 

approximate depths 

inciated 

Sampler 

Type 

Sample 

Recovery Sample 

Interval 

  Instrumentation Detail   Sampling Symbols Soil and Rock  

 Well Pipe      

Piezometer  

 Piezometer 

Ground Surface 

Well Cap 

Bottom of Hole 

S
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il
 o

r 
R
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  Well Seal 

  Well Screen 

Soil-type or Material-type 

Change Boundary: separates soil 

and material changes within the 

same lithographic unit at 

approximate depth indicated 



0.0

0.8

1.5

5.5

Brown, silty SAND (SM); non-plastic; fine
to medium sand; dry

Brown, poorly graded GRAVEL (GP) with
sand and cobbles; fine sand; fine to
coarse, rounded gravel; dry

Dark gray, strong (R4) to very strong (R5),
dense BASALT; close to moderately close
joints; very slight weathering

Final depth 5.5 feet bgs; test pit backfilled
with excavated material to existing ground
surface. Groundwater not encountered at
time of exploration.

APPROX. TEST PIT TP-1 LOCATION:
(See Site Plan)
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66142.000

DEPTH
FEET

FIGURE A1LOGGED BY: C. Nealey
COMPLETED: 8/05/19

RICHLAND, WASHINGTON

Lines representing the interface between soil/rock units of
differing description are approximate only, inferred where
between samples, and may indicate gradual transition.

EXCAVATION METHOD:  CASE CX130D
EXCAVATED BY:  Andrist Enterprises
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BOOKWALTER WINERY EXPANSION

MATERIAL DESCRIPTION

Surface Conditions: Dry Grass/Grape
Vines

S
-1

S
-2

0 50 100
0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

9.0

10.0



0.0

0.7

1.5

5.5

Brown silty SAND (SM) with rootlets;
non-plastic; fine sand; dry

Dark gray, poorly graded SAND (SP) with
rootlets; fine to coarse sand; dry

Dark gray, strong (R4) to very strong (R5),
dense BASALT; close to moderately close
joints; very slight weathering

Final depth 5.5 feet bgs; test pit backfilled
with excavated material to existing ground
surface. Groundwater not encountered at
time of exploration.

APPROX. TEST PIT TP-2 LOCATION:
(See Site Plan)

0 50 100

    MOISTURE
      CONTENT %

     STATIC
                       PENETROMETER

     DYNAMIC CONE
        PENETROMETER

COMMENTS

Lat: 46.253031 Long: -119.297200

__
T

E
S

T
 P

IT
 L

O
G

 -
 1

 P
E

R
 P

A
G

E
  

66
14

2.
00

0_
T

P
1-

5_
20

19
08

24
.G

P
J 

 P
B

S
_D

A
T

A
T

M
P

L_
G

E
O

.G
D

T
  

  
P

R
IN

T
 D

A
T

E
: 

9/
10

/1
9:

R
P

G

G
R

A
P

H
IC

LO
G

TEST PIT TP-2

PBS PROJECT NUMBER:
66142.000

DEPTH
FEET

FIGURE A2LOGGED BY: C. Nealey
COMPLETED: 8/05/19

RICHLAND, WASHINGTON

Lines representing the interface between soil/rock units of
differing description are approximate only, inferred where
between samples, and may indicate gradual transition.

EXCAVATION METHOD:  CASE CX130D
EXCAVATED BY:  Andrist Enterprises
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BOOKWALTER WINERY EXPANSION

MATERIAL DESCRIPTION

Surface Conditions: Dry Grass/Grape
Vines
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0.0

1.0

2.0

5.0

Infiltration testing completed at 5 feet bgs

Brown, silty SAND (SM) with rootlets;
non-plastic; fine sand; moist

Brown, poorly graded GRAVEL (GP-GM)
with silt, sand, cobbles, and rootlets;
non-plastic; fine sand; fine to coarse,
rounded to subrounded gravel; moist

Dark gray, strong (R4) to very strong (R5),
dense BASALT; close to moderately close
joints; very slight weathering

Final depth 5.0 feet bgs; test pit backfilled
with excavated material to existing ground
surface. Groundwater not encountered at
time of exploration.

APPROX. TEST PIT TP-3 LOCATION:
(See Site Plan)
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RICHLAND, WASHINGTON

Lines representing the interface between soil/rock units of
differing description are approximate only, inferred where
between samples, and may indicate gradual transition.

EXCAVATION METHOD:  CASE CX130D
EXCAVATED BY:  Andrist Enterprises
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BOOKWALTER WINERY EXPANSION

MATERIAL DESCRIPTION

Surface Conditions: Dry Grass/Grape
Vines
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0.0

1.0

4.0

Poorly graded GRAVEL (GP) with sand
and cobbles; fine sand; coarse, rounded to
angular gravel; dry

Dark gray, strong (R4) to very strong (R5),
dense BASALT; close to moderately close
joints; very slight weathering

Final depth 4.0 feet bgs; test pit backfilled
with excavated material to existing ground
surface. Groundwater not encountered at
time of exploration.

APPROX. TEST PIT TP-4 LOCATION:
(See Site Plan)
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RICHLAND, WASHINGTON

Lines representing the interface between soil/rock units of
differing description are approximate only, inferred where
between samples, and may indicate gradual transition.

EXCAVATION METHOD:  CASE CX130D
EXCAVATED BY:  Andrist Enterprises
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BOOKWALTER WINERY EXPANSION

MATERIAL DESCRIPTION

Surface Conditions: Dry Grass/Grape
Vines0 50 100
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0.0

1.0

3.0

Brown, poorly graded GRAVEL (GP) with
cobbles; fine to coarse, rounded gravel; dry

Dark gray, strong (R4) to very strong (R5),
dense BASALT; close to moderately close
joints; very slight weathering

Final depth 3.0 feet bgs; test pit backfilled
with excavated material to existing ground
surface. Groundwater not encountered at
time of exploration.

APPROX. TEST PIT TP-5 LOCATION:
(See Site Plan)
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COMPLETED: 8/05/19

RICHLAND, WASHINGTON

Lines representing the interface between soil/rock units of
differing description are approximate only, inferred where
between samples, and may indicate gradual transition.

EXCAVATION METHOD:  CASE CX130D
EXCAVATED BY:  Andrist Enterprises
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Appendix B: Laboratory Testing 

B1 GENERAL 

Samples obtained during the field explorations were examined in the PBS laboratory. The physical 

characteristics of the samples were noted and field classifications were modified where necessary. The testing 

procedures are described in the following paragraphs. Unless noted otherwise, all test procedures are in 

general accordance with applicable ASTM standards. “General accordance” means that certain local and 

common descriptive practices and methodologies have been followed. 

 

B2 CLASSIFICATION TESTS 

B2.1 Visual Classification 

The soils were classified in accordance with the Unified Soil Classification System with certain other 

terminology, such as the relative density or consistency of the soil deposits, in general accordance with 

engineering practice. In determining the soil type (that is, gravel, sand, silt, or clay) the term that best 

described the major portion of the sample is used. Modifying terminology to further describe the samples is 

defined in Table A-1, Terminology Used to Describe Soil and Rock, in Appendix A. 
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