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8525 SW 67" Aye

Portland, OR 97223

Phone: 503. 892.2000
Fax:503.246.6021

e-mail: hvdrogeo@comeast net

Hydro Geo & Environmental, Inc.

LI I Y

January 30, 2023

Project 3319.23

Kaushal Amit & Kamra Ruchikla
3259 Ridgefield Way

Dublin, CA 94568

¢/o Paul Baranets

Re: Proposed Residential Duplex @748 SW Valley St., Camas, WA, 98607,
Subject: Engineering Geologic Hazard & Infiltration Test Report

Introduction

At your request we visited the subject site on January 9, 2023 to perform an engineering geologic, geotechnical
reconnaissance of site at 748 SW Valley St., in Camas, WA. Tt is our understanding that you are going to construct
2-3 story residential duplex on this lot.

This report addresses the engineering geologic and geotechnical issues at the site with respect to new construction.
The scope of our work consisted of a site visit, one shallow exploratory test pit, conducting of infiltration test, a
limited review of the geologic literature, interpretation of topographic maps, and preparation of this report, which
provides our findings, conclusions and recommendations.

Site Deseription

The site lies near the top of the moderately southerly sloping hillside which slopes from 15 % to 20 % at elevations
ranging from about 150 -164 feet above sea level ( Camas Quad, USGS 7.5 Minute Map). During our site visit we
observed no water stream crossing the site.

Geology

The site lies in an area, which has been mapped as Eocene volcanic rocks consisting dark-gay to brown porphyritic
basaltic andesite of Columbia River Basalt Group Formation. The basaltic andesite appears to be overlain by a
residual, clay soil with scattered angular gravel and cobbles and disintegrated rocks derived from the weathering of
the underlying andesite bedrock.

Soils on the site are mapped by the USDA Soil Conservation Services’s Soil Survey of Clark County, Washington
(1972) as Olympic clay loam, 3 to 8 percent slopes that formed on ridgetops and benches. The rest of the site
consists of Olympic stony clay loam . 3 to 30% percent slopes. It is similar to Olympic clay loam that formed in
volcanic deeply weathered bedrock.
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At the time of our visit we excavated one hand dug test pit to a depth of 4 feet. The approximate locations of our
subsurface explorations points are shown in the Site Plan, Figure 2. The locations of our subsurface explorations
were measured in the field from prominent surface features by pacing and should be considered approximate,

Soil conditions encountered during our site explorations were logged in the field by a representative from our firm.

Test Pit #1 was located at the area of anticipated storm water infiltration trench, as shown on Figure 2 and
encountered 1.5-foot layer of dark-brown dry stiff silt fill soil with numerous tree roots and organic matter,
underlying by native dark-brown to greyish-brown, damp, dense cobbly gravel with angular basalt rock fragments,

and silty sand matrix exposed to a depth of 4 feet below the surface. Test pit was terminated at the depth of 4 feet
due to full shovel refusal.

Infiltration Test Results

In accordance with your request, one infiltration tests were conducted on January 9, 2023 at the depths of 4 feet in
test pit # 1 located within anticipated area of infiltration trench location for storm water disposal. The test was
conducted by driving a six-inch diameter infiltrometer stand pipe into the soil at the above pointed interval and using
Single-Ring Falling Head test procedure as suggested by Clark County Stormwater Manual, 2020. The soil was
prepared for infiltration testing under saturated conditions by filling the stand pipe with water and thoroughly
soaking the test zone for approximately two hours. An engineering associate from HGE coordinated and observed
the subsurface conditions and infiltration testing. The infiltration rate noted below is actual infiltration rate measured
in the field in undisturbed fine-grained sand soil.

location Test depth Field infiltration rate
TP-1 4 feet 240 inches/hour
'y e E 3
9in v M=
¥ ha=94g
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After the field test procedure has been performed and field drawdown rate determined, the coefficient of
permeability was calculated using equation: K= (L/DIn(hi/h2) where: k= coefficient of permeability (in/hr), L= 6-
length of flow (in), t= 0.025 hr., time(hr), h/= 15”- initial head (in), h= 9”- final head(in). So, the coefficient of
permeability for this test is K=122 in/hr.

In accordance with AASHTO classification, tested soils refer to A-2 groups of this classification. In accordance
_ with Unified Soil Classification System, tested soil refer to GM and SM class group symbol (gravelly sand, gravelly

silt)

Percentage retained on sieve- % passing sieve-
No.4 (4.76 mm) No, 10 (2.0 mm) No.200( 0.074 mm)
30 30 40
Gravel Sand Fines (silt, clay)

CONCLUSIONS- based on the results of the infiltration test, observation of subsurface conditions and our office
review, the native site soils appear to have high permeability at the depth of below 4 feet due to dense gravely &
cobbly silt soil and are suitable for subsurface discharge of storm water. Field infiltration rate recorded during this
study generally correspond to the range of permeability values reported in the Soil Survey of Clark County,
Washington. Differences in infiltration test results noted above may be due to slight arcal and depth variations in soil
gradation, density, and in-situ moisture content.
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Based on Washington Department of Ecology data, the static groundwater table, presumably, lies approximately
more than 100 feet below the surface(see Water Well Report ID # BAH 694). You should keep at least 5 feet
separation zone between proposed depth of storm water disposal system and groundwater table. Field infiltration
rates recorded during this study above, in generally, correspond to the range of permeability values reported in the
Soil Survey of Clark County, Washington.

It is recommended that HGE be contacted to observe subsurface conditions at the time of construction to correlate
actual soil conditions with those observed during this study. It is also advisable to test the infiltration system to
confirm adequate capacity.

Slope Stability and Erosion

The site lies on the side of the southerly sloping hillside. The site slopes downward an average of about 15 -20%, but
sometimes may be up to 25% (Based on the existing Clark County Map).

According to the SLIDO (Statewide Landslide Information Layer for Washington), the entire site is out of detailed
landslide mapping study area and no landslide inventory south of SW 6" Ave., noticed. Based on SLIDO Map, there
are a few landslides occurred just north of Hwy-14. During our site reconnaissance, we did not observe evidence of
recent slope instability. Trees on the subject property and immediate area generally appear tall and strai ght with no
obvious sign of growth compensation due to soil creep or slope movement. Due to shallow bedrock in the vicinity,
we did not observe any evidence of recent deep or shallow seated movement that would impact the project site.
Slope conditions on and adjacent to the site do not vary significantly. However, at the time of our site visit we
observed no indications of recent slumping or surface movement activity on the subject site. The site is considered
to have a low hazard of slope instability due to shallow bedrock topography. In accordance with the Landslide
Hazard Study requirements, we conclude that the landslide hazard risk over the site is relatively uniform, and no
recommendation is made to alter the proposed extension in order to locate improvement on the safest part of the
property. However, it should be understood by the builder that some assumption of slope instability risk is
unavoidable when building on or around slopes. It is our opinion that the proposed residence could be built as
proposed. Runoff is slow to medium and the hazard of erosion is slight to moderate.

Regional Seismic Hazards

Abundant recently acquired evidence indicates that a series of geologically recent serious earthquakes related to the
Cascadian Subduction Zone have occurred along the coastline of the Pacific Northwest. Evidence suggests as many
as thirteen major earthquakes or more have occurred in about the last 7700 years. These earthquakes were
accompanied by widespread subsidence of a few inches to a few feet. In addition, settlement, liquefaction and
landsliding of some materials is believed to have been commonly associated with seismic events.

These earthquakes would likely have a magnitude 8.0 to 9.0 and are believed to have an average recurrence interval
of about 250 to 650 years with a mean near 450 years (Priest, et.al.,1997). Evidence suggests the last major
earthquake probably occurred approximately 300 years ago (Jacoby, et. Al 1997; Satake, et. Al, 1996). Risk
associated with these major earthquakes should be considered in light of the low probability of one occurring in any
given year and the high consequences resulting from such an occurrence.

Other earthquakes related to shallow crustal movements or earthquakes related to Juan de Fuca Plate have the
potential to generate magnitude 6.0 to 7.5 earthquakes. The recurrence interval for these types of earthquakes is
difficult to determine from present data, but estimates of 150 years have been given in the literature.

Damage to structures by earthquake motions can be greatly increased due to the liquefaction of underlying soils.
Soil liquefaction generally requires the presence of high ground water level and loose sand or silty sand. Based on
Clark County data, the possibility of soil liquefaction is considered low to very low.

Seismic Site Class was determined to be Site Class “B”. The IBC Seismic Site Class B is applicable for soils within
the upper 100 feet of the subsurface profile based on site geology, published shear wave velocities of nearby
Quaternary deposits.

The intent of this section is to provide general knowledge of the geologic history and current geologic conditions in
the site vicinity. Seismic considerations for design and construction of this type of project are usnally guided by the
current International Building Code (IBC).

Flooding Hazards

Based on site observations the site is above the 100 year flood elevations.
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Conclusions and Recommendations

The main geotechnical concerns at the site, which affect the proposed house, are the presence of some fills and
moderate slope. To mitigate for these concerns, the following recommendations should be adhered to during design
and construction:

Building loads may be supported on continuous spread footings bearing in undisturbed, native, non-organic, dense
gravelly silt soils or properly compacted granular fill placed on these soils. All footings areas should be stripped of
all organic soils and any existing fills. We anticipate that non-organic, silty gravel soils will be encountered at depth
1.5 feet, where fill is present, however depths will vary. Fills appear to be present mostly along the HWY 14., and
could be up to 4-5 feet thick and were probably dumped during previous adjacent sites development. However the
total fill thickness is unknown.

Footing bearing in undisturbed native, non-organic, firm gravelly silt or properly compacted granular fill placed on
these soils may be designed for an allowable dead plus live load bearing capacity of 2000 pounds per square foot
with an increase of one-third allowed for short term wind or seismic loads.

All cut and fill slopes which are not retained by a properly engineered retaining structure should have a slope angle
no steeper than 2 horizontal to 1 vertical (2H: 1V). :

For walls not restrained from rotation, we recommend using an equivalent fluid pressure of 33 pef for design. We
recommend using an equivalent fluid pressure of 55 pcf for design of wall restrained from rotation. When
computing resistance to lateral loads, we recommend using a base friction coefficient of 0.35 and a passive pressure
0f 200 pef for design purposes for footing confined by structural fill. In order to develop this capacity, concrete must
be poured neat in excavations or the adjacent confining structural fill must consist of granular soils compacted to
95% relative to ASTM D1557.

Surface water should be diverted from building foundations to approved disposal points by grading the ground
surface to slope away from the foundation to prevent ponding near the structures. A footing drain should be installed
adjacent to the perimeter footing, sloped to drain, and backfilled with free-draining nominally compacted sand/or
gravel. All roof drains should be collected and tight-lined in a separate system independent of the footing drains and
discharged to an approved disposal point.

Limitations

Our investigation was based on engineering geological reconnaissance, available published information and our
subsurface explorations and analyses. The data presented in this report are believed to be representative of the site.
The conclusions herein are professional opinions derived in accordance with current standards of professional
practice and no warranty is expressed or implied. The performance of the site during a seismic event has not been
evaluated. If you would like us to do so, please contact us.

This report has been prepared and reviewed by the undersigned. This report is void if original seal and signature are
not present. Should you have any questions regarding ous-investigations and this report, please contact our office.

e
Mike Golberd 1.
Principal Engine¢ring Geologist
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Elevation Map

188.0 : 0

WGS_1984_Web_ltercator_Auxiliary_Sphere
- Clark County, WA. BIS - http:/igis.clark.wa.gov

This map was generated hy Clark County's "MapsOnline" website, Clark
County does not warrant the accuracy, refiabllity or timeliness of any
information on this map, and shall not be held liable for losses caused by
using this information,

Legend
[ Taxiots
Contours Lines - 2 ft
~ Contour Lines - 10 ft
- Contour Lines - 100 ft
Notes:
748 SW Valley St,, Camas, WA
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=22 WATER WELL REPORT

Original & 1" copy ~ Ecology, 2 copy — owner, 3% copy — driller
DEPARTMENT OF
ECOLOGY  Construction/Decommission (“x” in circle)
Construction
I %}ecommissien ORIGINAL INSTALLATION

Notice of Intent Number
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CURRENT PAGE ONE

Motice of Intent No. WE11863

Unique Ecology Well ID TagNo. RAH G944
Water Right Permit No.
Property Owner Name Parke and Gail Balj

ECEIVED

PRGI%)S&?VUSE: g ;)omﬁn'c g Industriai g Municipal Well Street Address 1455 NE Forest Home Rd.
ater rrigation Test Well QOther
; ; City Camas County Clark WA State era! ime
TYPE OF WORK: Owner’s number of well (if more than one) 1 of Ecolo {SWRC
BJ New well {1 Reconditioned  AMethod : 1 Dug  [J Bored I Driven Location NE1/4-1/4 NW1/4 Sec 10 Twn AN R 3E EwWM gy
] Deepened ] Cable [ Rotary [J Jeued (s, t, r Stil REQUIRED) or
DIMENSIONS: Diameter of well 8 inches, drilled505 wwx £
Depth of completed well 5058,
CONSTRUCTION DETAILS Lat/Long Lat Deg Lat Min/Sec
Casing X Welded _6” Diam. from +1 .10 1825 5. Long Deg Long Min/Sec
Instailed: BJ Linerinstalled 4" Diam. from T fito TR Tax Parcel No. (Required)127701000
[3 Threaded * Diam. From ft. to ft.
Perforations: [1 Yes L[] No
CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used - Formation: Describe by color, character, size of material and structure, and the kind and
SIZE of perfs in. by in. and no. of perfs i f.10 ft naturc of the material in each stratum penetrated, with at least one entry for cach change
- Yo 0O No [ Kbac o of information. (USE ADDITIONAL SHEETS IF NECESSARY )
Manufacturer’s Name Alloy Machine Works MR, FROM i
Tyne 30 Slof Stainless Model No. :
Diam. 4,5"Slot size 30 from 471 & t0 477 A. ;0‘;::; ? ;
Diam. 4.5"Slot size 30 from 493 R. 1o 504 &, C;;y o 5 =
Gravel/Filter packed: & Yes [J No  Size of gravel/sand 3/8- " - :
Materials placed from 70 £t t0 505 f. = Weathered Basalt, Broken with
Brown clay 15 24
Surface Sealr [ Yes [ No  Towhat depth? 34t Gravel, Black and brown 24 28
Material used in seal 3/8” Holeplug Bentonite Clay, tan 26 32
Did any strata contain unusable water? 3Yess K No Clay, blue, tough with some
Type of water? Depth of strata brown seams 32 84
Method of seating strata off Clay, brown, tough o4 101
, Clay, brown with silty sand 101 114
PUMP: Manufa N -
Type: s HP Clay, silt & sand, gray 114 119
: Clay, brown / orange 119 147
WATER LEVELS: Land-surface elevation above mean sea level ft. Ciay, brown with white and
Static level 1488 below top of well Date 9-14-2010 R 147 750
Artesian pressure Ibs. per square inch Date Clay, tan 160 175
Artesian water is controlled by {cap, valve, etc) Basalt, broken, weathered
WELL TESTS: Drawdown is amount water level is lowered below static level reddish bm and tan 1§5 179
Was a pump test made? B Yes {1 No  Ifyes, by whom? RWD g::;t reddﬁ?a?d wi‘{has;g:ng:ﬂ 179 Lo
Yield: 35gal /min. with 18R, drawdown after Thrs. o cwegmy’ 181 543
Yield: zal./min. with R. drawdown after hrs.
Yield: gal /min. with __f. drawdown after hrs. Shale, gray, dark 242 270
Recovery data (time taken as zero when pump turned off} (water level measured from Shale, gray, fight and dark 270 250
well top to water level) Shale, gray, light and dark
Time Water Level Time Water Level Time Water Level some fractured 280 350
Shale, gray, light and dark
medium soft 350 417
Shale, dark gray, fractured 417 429
Date of test §-14-3010 Shale, light gray 4208 A%]
Bailer test gal/min. with f d after hrs. ———SEE PAGE TWO ——
Adrtest 100 gal /min. with stem set at 4858, for 1hrs.
Artesian flow gpm. Date Start Date 8-11-2010 Completed Date 9-14-2010
Temperature of water Was a chemical analysis made? [} Yes [ No

WELL CONSTRUCTION CERTIFICATION: I constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above arc true to my best knowledge and belief. :

B4 Driller [ | Engineer [ | Trai Name (print ) Charles L. Ritola Drilling Company Ritola Well Driiling inc.
Driller/Engineer/Trainee Signature Address PO Box 193

Driller or trainee License No. 1501 City, State, Zip _Yacoit . WA 98675
IF TRAINEE: Driller’s Lice : i Contractor’s

Driller’s Signature: Registration No. RITOLWD(Q77R0 Date 9-16-2010

: 2

ECY 050-1-20 (Rev 02/10)  Ifyou need this document in an alternate format, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can cail 711 for Washington Relay Service. Persons with a speech disability can call 877-833-6341,
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% WATER WELL REPORT

Originat & 1* copy - Ecology, 2* copy ~ owaer, 3" copy — driller

DEPARTMENT OF
ECoLocy Construction/Decommission (“x” in circle)
Construction
L] Decommission ORIGINAL INSTALLA TION
Notice of Intent Number

PROPOSED USE: B Domestio (] Indusrial [T Mowes
O DeWater [J Imigation  [J TestWell [ Other

TYPEOF WORK: Owner’s number of well (if more than one) 1

B New well I3 Reconditioned  Method - El bug [0 Bored [ Driven
[ Deepened [ Cable B8 Rotary [ Jened

DIMENSIONS: Diameter of well inches, drilled f.
Depth of completed well f.
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CURRENT PAGE TwoO

Natice of Intent No. WE11863

Unique Ecology Well ID Tag No. BAH 694 ﬁECEtVE D

Water Right Permit No. g;aﬁf 1 ? 231

Property Owner Name Parke and Gail Bail :me‘
455 NE Forest Home ra. VW S1AIE DBpa

Well Street Address_1455 NE Forest Home Rd. r E |e 9{ SWRD:

City Camas County Clark
Location NE1/4-1/4 NW1/4 Sec 10 Twn IN R3E EWM B
(s, t, r Still REQUIRED) or

wwn

CONSTRUCTION DETAILS Lat/Long Lat Deg Lat Min/Sec
Qasinig g Welded P " Diam. from fi.to fi. Long Deg Long Min/Sec
Installed: Liner installed 4” Diam. from fi.to ft. Tax Parcel No. (Re uired) 127701
{1 Threaded " Diam. From fi.to ft. ( 9 ) =
Perforations: [} Yes No
= CONSTRUCTION OR DECOMMISSION PROCEDURE
Type of perforator used Formation: Describe by color, character, size of material and structure, and the kind and
SIZE of perfs in. by in. and no. of perfs Foi f 10 i n?mr: of the g éin each p g, with at least one entry for each change
S - 11 Y« [ Mo I3 Ern e of information. {USE ADDITIONAL SHEETS IF NECESSARY.)
Manufacturer’s Name o MATERIAL FROM TO
ool = P ““’d‘*&’i‘; 2 Shale, fight, medium and dark
Diam, ShEshE . ki St & gray, medium soft, fractured 431 455
: Shale, reddish brown, med 455 475

GravelFilter packed: [ Yes [ No  Sizeof gravel/sand Shale, reddish by
Materials placed fro fi. to i .

= fractured, water 475 454
Surface Seat: [ Yes [J No  To what depth? fl. Basalt, dark gray, hard
Material used in seal highly fractured, water 484 505
Did any strata contain unusable water? Yes [OnNo
Type of water? Depth of strata TPVC LINER INSTALLATION™
Method of sealing strata off PVC {class 200 } 4" Diameter 7 423
PUMP: Manufs s Mante PVC { schedule 40 } 4" Dia. 423 471
Type: HP S.Screen 4.5" Dia. 30 siot 477 477

4" Dia. 4 3

WATER LEVELS: Land-surface elevation above mean sea level fi. zvgcf:::idgfe B‘:: };g S?Qfa 4:2: ggi
Static leve] ft. below fop of well Date Stool 4° Dia Risor
Artesian pressure ibs. per square inch  Date {open bottom} 504" 505
Artesian water is controlled by {cap, valve, eic)
WELL TESTS: Drawdown is amount water fevel is lowered below static level ~Water Test~
Was a pump test made? [J Yes 3 No  ifyes, by whom? :_::: ‘_; 4 ppr:
Yield: gal /min. with #. drawdown after hrs. B 83 ella
Yield: gal./min, with f. drawdown afler s, 3
Yield: gal/min. with____ft drawdown after hrs.
Recovery data {time taken as zero when pump turned off) (water level measured from
well top to water level)
Time Water Lavel Time Water Level Time Water Level
Date of test
Bailer test gal/min, with ft. drawdown after hrs,
Adrtest gal./min. with stem set at fi. for hrs.
Artesian flow zpm. Date Start Date 8-11-2010 Completed Daie 9-14-2010

Temperature of water Was a chemical analysis made? {7 Yes J No

WELL CONSTRUCTION CERTIFICATION: | constructed and/or accept responsibility for construction of this well, and its compliance with all Washington well
construction standards. Materials used and the information reported above are true to my best knowledge and belief.

X Drifler [ ] Engineer ] Trainee Name (print ) Charles L. Ritola

Drillet/Engineer/Trainee Signature

Dirillcr o7 Lrainee License No. 1501

Drilling Company Ritola Well Drilling Inc.,
Address PO Box 193

City, State, Zip Yacolt . WA, 98675
Contractor’s
Registration No. RITOLWDO77R0 Date 9-16-2010

{F TRAINEE: Driller’s License No: A AN
Driller's Signature: /’M A

ECY 050-1-20 (Rev 02/10) Ifyou need this document in an alternate Jormat, please call the Water Resources Program at 360-407-6872.
Persons with hearing loss can call 711 for Washingion Relay Service. Persons with a speech disabilizy carn cali 877-833-6341.




