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7 January 1991 W-5770-3

Chevron U.S.A., Inc.
P.O. Box 220
Seattle, Washington 98111

Attention: Mr. Hal Groves

Subject: Additional Subsurface Petroleum Hydrocarbon Evaluation
Former Chevron Bulk Fuel Terminal
Camas, Washington

Gentlemen:

Presented herein is a copy of the above referenced report. This report presents the
resuits of additional site study, including soil sampling, monitoring well installation and
laboratory analyses. Qur work has been performed in general accordance with our
proposal letter P-3360, dated 21 December 1989. Authorization to proceed with this
study was provided in release number 118, dated 15 January, 1980.

We appreciate this opportunity to be of continued service to you, and would be pleased
to discuss the contents of this report or other aspects of the project with you at your
convenience.

Respectfully submitted,
RITTENHOUSE-ZEMAN & ASSOCIATES, INC.

Stanley S. Th{}{npson

Project Environmental Geologist
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ADDITIONAL SUBSURFACE PETROLEUM

HYDROCARBON EVALUATION W-5770-3
FORMER CHEVRON BULK FUEL TERMINAL

CAMAS, WASHINGTON

1.0 SUMMARY

A brief summary of the results of our supplemental site evaluation and chemical analyses
of the site soils and groundwater is presented below. The main body of the report
should be consuited for detailed discussions of the report findings.

o Previous work was performed at the site in two separate phases. The first
phase included completing two borings to approximately 20 feet below
ground surface, and collecting grab samples of cuttings. The second
phase of work included drilling four soil borings and installing vapor
monitoring wells to depths of approximately 22 to 23 feet. Results of these
investigations indicated varying degrees of contamination by total
petroleum hydrocarbons (TPH) from near surface extending down to the
sitty, less permeable zone beginning at approximately 18 to 20 feet below
ground surface. No groundwater was encountered during either of these
phases of study.

o Three additional exploratory borings were accomplished at this site for the
study using air-rotary with Odex eccentric bit drilling techniques and split-
spoon sampling for retrieval of discrete soil samples. Al three borings
were completed as 2-inch groundwater monitoring wells. Wells MW-5 and
MW-7 are located near areas of previously existing loading racks and
above ground storage tanks, and monitoring well MW-6 was installed in an
area inferred to be downgradient of former potential hydrocarbon source
areas. Drilling conditions were extremely difficult due to the presence of
large cobbles and boulders.
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o Subsurface conditions were generally consistent across the site. In
general, approximately 2 to 6 feet of sandy silt overlies gravel, cobbles, and
boulders to a depth of approximately 18 to 20 feet. At a depth of 18 to 20
feet, a 4 to 6-foot thick gravelly silt/silty gravel stratum was present.
Beneath this siltier stratum, the gravels gradually become less siity, with
fewer cobbles.

o Groundwater was encountered in the boring approximately 34 feet below
the ground surface. The local groundwater gradient appeared to be
flowing in a west-southwesterly direction.. Summer operation of Camas
Municipal Well No. 8 may influence the local ground water regime and
gradients.

o Spiit-spoon soil samples were screened in the field for the presence of
volatile organic compounds, using visual and olfactory perceptions. None
of the samples appeared visually to have been impacted severely by
petroleum hydrocarbons, and the analytical results indicated that highest
concentrations of total petroleum hydrocarbons (TPH) were less than 13
parts per million (ppm). In each of the borings, we collected discrete soil
samples from immediately above and below the silty gravel stratum, and
near the saturated/unsaturated zone interface. The samples from above
the silty layer contained TPH concentrations of between 7.1 and 12.9 ppm;
the samples collected below the silty layer contained no detectable TPH
concentrations. The samples collected near the saturated zone contained
concentrations of TPH ranging from 5.4 to 10.2 ppm.

o Groundwater samples were coliected from the monitoring wells and were
analyzed for benzene, toluene, ethyl benzene and xylenes (BTEX) by EPA
Method 8020 and TPH by EPA Method 8015 modified. The analyses of
these samples indicated non-detectable concentrations of BTEX and TPH
(i.e. below method detection limits).

) Based upon our explorations and analytical testing accomplished for this
study phase, as well as the results of our previous site studies, dated 8
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December 1987 and 14 November 1988, it appears that a relatively
impermeable stratum consisting of silty gravel or gravelly silt exists at a
depth of 18 to 20 feet below ground surface acting as an aquitard to the
downward migration of groundwater or contaminants.  Petroleum
hydrocarbon impacts appear to be limited to the near surface zone.

2.0 PROJECT DESCRIPTION

The purpose of this study was to evaluate the site's subsurface soil quality with regard to
petroleum hydrocarbon and volatile aromatic hydrocarbon concentrations, and to
evaluate the groundwater beneath the site, both with regard to quality and migration
direction.

The scope of work included: 1) subsurface exploration, monitoring well installation, soil
and water sample collection and laboratory analyses, to further define subsurface
conditions at the site; 2) literature search to identify regional geologic and hydrogeologic
trends; 3) data evaluation report and preparation. This report has been prepared for
the exclusive use of Chevron U.S.A., Inc. and their agents for specific application to this
project in accordance with generally accepted environmental assessment practices.

3.0 SITE HISTORY

3.1  Site Vicinity

The site is bounded to the east by a parcel of land used by Washington Natural Gas.
Immediately adjacent to the Washington Natural Gas building are concrete racks which
once held above-ground storage tanks. Approximately 300 feet south of the site, the
Tidland Corporation occupies several large buildings. According to city of Camas
personnel, Tidland Corporation manufactures metal parts, primarily for the pulp & paper
industry which typically involves the use of solvents. A raised railroad embankment lies
immediately north of the site.

Across the railroad embankment, approximately 250 feet to the north of the site, is
municipal well No. 8. According to a City of Camas official, their municipal wells are used
primarily during the summer months, at which time, well No. 6 pumps in excess of 1400
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gallons per minute. Municipal well No. 5, located approximately 1000 feet southeast of
the site, pumps approximately 450 gallons per minute.

3.2 Potential Off-Site Impacts

A review of WDOE records for Leaking Underground Storage Tank (LUST) and EPA
records of confirmed and suspected hazardous waste sites in the area does not indicate
the presence of any reported releases in the vicinity of the project site.

The EPA CERCLIS List indicated no hazardous waste sites within a 1/2-mile radius of the
site. WDOE LUST records indicated 5 sites within a 1/2-mile radius with underground
storage tanks presently in place. A list of these sites and a map showing their locations
in relation to the subject site are included in Appendix D.

3.3 Regional Geology & Hydrology

Geology of the area consists of stratified alluvial deposits of clay, silt, sand and gravel.
The origins of these materials is mostly volcanic, which has been weathered and eroded
by river transport. These sediments are loose or only slightly cemented. The gravel
deposits in this area generally yield large volumes of water where the strata are
saturated, as evidenced by the preponderance of water wells in the Camas-Washougal
area. The water well report for City of Camas well number 6 indicates a "Medium hard
gray rock" encountered in their boring of a depth of 83 feet 8 inches. This rock may be
part of the upper member of the Troutdale formation, which also outcrops in the general
area.

4.0 SITE CONDITIONS

The site is located at the southeast corner of S.E. 6th Avenue and S.E. Union Avenue in
Camas, Washington (Figure 1). Previous to this phase of work, RZA completed two
earlier phases of investigation for this site.

A preliminary petroleum hydrocarbon evaluation (RZA report W-5388, dated 8 December
1987) was conducted at the request of Chevron. This evaluation consisted of advancing
two air-rotary exploratory soil borings to depths of approximately 20 feet (berings B-1
and B-2) and collecting grab samples of drill cuttings for laboratory analysis. Significant
TPH levels were exhibited by the samples, particularly in the vicinity of the former TTLR,
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and BTEX levels were generally detectable. This initial phase of investigation did not
encompass all the potentially hydrocarbon impacted areas, so a second phase of work
was authorized by Chevron.

The next phase of study was conducted by RZA at the site in Septernber, 1988. This
study consisted of advancing four air-rotary borings, collecting split-spoon soil samples
at 5-foot intervals, and installing two-inch monitoring wells in each of the borings to
depths ranging from 20 to 22 feet below ground surface (monitoring wells MW-1 through
MW-4}. The intent of this phase of study was to determine if the aquitard was continuous
across the site. Wells were installed for use as monitoring points for seasonal perched
groundwater or vapor extraction. The samples in this phase of work exhibiting the
highest concentrations of TPH were from MW-1, in the northeast portion of the site, near
former locations of above ground storage tanks. BTEX concentrations were less than
those found in the 1987 study even when comparing cuttings grab samples with discreet
samples. Hot weather during drilling and sampling (100°F) may have impacted results
along with natural variation in lateral extent. The TPH detected in the site soils were
identified as diesel based on interpretation of gas chromatography.

Subsurface explorations and monitoring well installations for the present study were
conducted in January and February 1890. Also at the time of study, the underground
heating fuel oil tank adjacent to the office was removed. No indications of petroleum
hydrocarbon impact were observed and analytical results were below detection limits.
The surface and subsurface conditions are described below. Exploration procedures
and as-built logs are presented in Appendix A. Site conditions and approximate
locations of the explorations for this and previous studies are indicated on the Site and
Exploration Plan, Figure 2.

4.1 Surface Conditions

The subject site is roughly triangular in shape, extending approximately 160 fest in a
north-south direction and approximately 300 feet in the east-west direction. Site
topography is relatively flat with an estimate maximum relief of approximately 2 feet. An
existing terminal warehouse building and office are located in the southeast quarter of
the site. An existing vehicle maintenance garage is located in the northwest portion of
the site. Fuel pumps were formerly located immediately northeast of the warehouse
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building and storage tanks were formerly located immediately north of the pumps in the
northeast portion of the site. In accordance with the site's previous use as a bulk fuels
facility, we understand it was used primarily to store gasoline, heating oil and diesel. ltis
our understanding that all above-ground bulk storage tanks, the truck and trailer loading
rack and pumps, were removed in 1984 following the closing of the facility in 1883. The
underground fuel oil tank near the office building was removed in January 1890.

With the exception of the building areas, the site subgrade consists of crushed rock
surfacing. No surface staining or evidence of spillage was observed. Portions of the
ground surface are covered with a thick accumulation of weeds. Surface water drainage
appears to be directed to the southwest, towards S.E. Union Avenue. The predominant
direction of surface run-off in the general vicinity of the site appears to be to the south-
southwest. A raised railroad embankment directly north of the site precludes run-off flow
in a northerly direction.

4.2  Subsurface Conditions

The subsurface exploration program accomplished for this study consisted of 2 air-
rotary borings using a downhole hammer with an eccentric over-reaming bit, drilled to a
maximum depth of 47 feet below the ground surface. Due to the presence of gravels,
cobbles and boulders, drilling conditions were extremely difficult. Spiit-spoon samples
were taken immediately above and below the silty gravel/gravelly silt stratum, and near
the saturated zone interface. The borings were continuously logged by observing drill
cuttings discharged by the air compressor, and by noted changes in drilling action. All
three of the borings were completed as 2-inch inside diameter (1.D.) Schedule 40 PVC
monitoring wells with a screened interval of 15 feet.

4.2.1 Soil

Subsurface soil conditions as disclosed by our borings appear to be generally consistent
across the site. Explorations encountered a 3 to 5-foot thick zone of silty sand with
some gravel at the surface. Underlying this surficial silty sand was a very dense, sandy
gravel with cobbles and boulders. The larger boulders generally extended from 6 feet in
depth to approximately 16 feet. The sandy gravel extended to the full depth of our
explorations. A very silty zone within this gravel was encountered at depths ranging from
18 to 22 feet across the site. This silty grave! was wet and apparently acts as a barrier of
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relatively lower permeability or an aquitard to downward migration of surface waters.
This silty gravel ranged in thickness from 3 to 5 feet. Underlying this silty gravel were
interbeds of clean, sandy gravel, again with sitty gravel zones at depth. Beginning
approximately 30 feet below ground surface, clean pea size gravel was found to extend
across the site, and in MW-8, this gravel was interbedded with clean, medium to coarse
sand layers beginning at approximately 38 feet below ground surface. This stratigraphy
is typical of Columbia River flood deposits, or may be due to outwash from ancient
glacial lake Missoula, which once covered a large portion of Northwest Montana.

The explorations were completed to depths ranging from 45 to 47 feet below ground
surface, and monitoring wells were installed in these borings to depths of 431/, to 45
feet. As-built diagrams illustrations details of the monitoring well installations are
included on the boring logs attached with this report.

4.2.2 Groundwater

Groundwater was encountered in the borings at approximately 34 feet below ground
surface. Relative soil moisture content was difficult to determine during drilling due to the
driller's addition of water to the boring to facilitate removal of cuttings, and to cool the drill
tools.  Samples collected within the upper portion of the sitty gravel stratum (at
approximately 20 feet below surface) were generally moist to wet. Based on the
geologic conditions observed, we would expect a seasonally perched groundwater table
above the silty gravel zone.

Inquiries to the WDOE, City of Camas, City of Washougal, Clark County, and the USGS
indicate no substantial shallow aquifers at the depth of the silty aquitard, or any wells
utifizing groundwater within this zone for beneficial use. Available records do indicate
presence of a regional groundwater aquifer, approximately 45 feet below the ground
surface. Water is withdrawn from this aquifer to supply the City of Camas and the City of
Washougal. Well no. 6, maintained by the City of Camas, is located approximately 250
feet to the north-northeast of the site with a 1,450 galion per minute rating.

After the monitoring wells were instalied, they were developed to remove any influence of
the addition of water during driling. Groundwater levels were allowed to equilibrate for
24 hours following development and groundwater depth measurements were collected.
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From this data, we calculated a local groundwater gradient of 0.05 feet vertical to 100
horizontal, and generally the groundwater appears to be flowing in a west-southwesterly
direction, toward the Columbia River. The implied groundwater contours presented with
this report are based on a single measuring event and interpolation between three
discrete measuring points.  Groundwater gradient and flow directions are likely
influenced by several factors, including the flow directions of the Washougal and
Columbia rivers and the presence of a seasonally pumping municipal well, located
approximately 250 feet north-northeast of the site. Appendix C contains the locations
and logs of local municipal water wells maintained by the City of Camas.

5.0 PETROLEUM HYDROCARBON OCCURRENCE
The concentrations of petroleum hydrocarbons existing in the subsurface materials were
determined by testing for:
1. Total Petroleum Hydrocarbons (TPH) by EPA Method 418.1;
2. Volatile Aromatic Hydrocarbons (i.e., benzene, toluene, ethyl benzene,
xylenes, or BTEX) by EPA Method 8020 and;
3. Volatile Aromatic Hydrocarbons (BTEX) in groundwater by EPA Method
8015, Modified.

5.1  Petroleum Hydrocarbon Occurrence - Soil

Discrete soil samples were collected during boring operations, and submitted for
analysis to Sound Analytical Services, of Fife, Washington. These samples were
collected near the top and bottom of the silty gravel/gravelly silt layer, and near the
groundwater interface in each boring. Analyses for all soil samples indicate
concentrations of BTEX below the method detection iimit. The samples collected near
the top of the silty layer in each of the borings contained detectable but relatively low
concentrations of TPH (7.1 to 12.9 ppm TPH). TPH concentrations in samples collected
near the lower extremity of the silty gravel stratum in each boring were below the
laboratory's detection limit of 5.0 ppm. Soil samples collected near the groundwater
interface contained TPH concentrations comparable to thase in the samples collected
near the top of the silty gravel stratum (5.4 to 10.2 ppm TPH). A summary of these
analytical results is presented in Table 1 and the laboratory reports are included in
Appendix B of this report.
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9.2  Petroleum Hydrocarbon Occurrence - Groundwater

After installation of the monitoring wells, the wells were developed by bailing 4 to 5 well
volumes, then were allcwed to equilibrate for a minimum of 24 hours. Following this
equilibration period, groundwater level measurements were made with an electronic
depth probe. Prior to sampling, the wells were purged of a minimum of 4 well volumes,
and representative groundwater samples were collected. The laboratory analyses for
water samples from the three wells indicated concentrations of TPH below the method
detection limit of 10 ppm, and volatile aromatic hydrocarbons (BTEX) concentrations
below the detection fimit of 0.001 ppm. These results are summarized in Table 1.
Analytical laboratory certificates are attached.

6.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of this phase of our investigation, groundwater at depth below the
silty aquitard layer does not appear to be impacted by fugitive petroleum hydrocarbon
contamination. We noted apparent contamination in boring B-7, in the form of petroleum
hydrocarbon sheen on drilling fluids circulated to the surface, from approximately 5 to 8
feet below ground surface, but because this phase of the investigation centered on
ascertaining possible soil contamination at depth and groundwater quality, we did not
collect shallow soil samples during this phase. Our earlier site studies, which
characterized shallow subsurface conditions, showed elevated levels of petroleum
hydrocarbons directly beneath the former TTLR and to a lesser extent in the vicinity of
former bulk storage tanks.

Concentrations of petroleum hydrocarbon contamination in soil samples collected
during boring operations were low to non-detectable, and analyses performed on
groundwater samples collected from the monitoring wells indicated non-detectable
concentrations of TPH and BTEX. Based on the this phase of investigation and previous
results, it appears that petroleum hydrocarbon impacted zones area limited to the zone
above the aquitard or within approximately 20 feet of the ground surface.

7.0 CLOSURE

The conclusions presented in this report are professional opinicns, and are based on the
explorations and testing accomplished for this study along with interpretation of data
from the previous studies. The number, location, and depth of the monitoring well
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installations, including analytical testing scope, were completed within the site and
proposal constraints to yield the information required.

We appreciate the opportunity to be of service to you on this project. If you have any
questions regarding this report, please do not hesitate to call.

Respectfully submitted,

RITTENHOUSE-ZEMAN & ASSOCIATES, INC.

Stanley S. Thompscﬂ
Project Environmental Geologist

il

David G. Cooper, P.G.
Senior Environmental Geologist




Table 1

Laboratory Analytical Results (Soil and Groundwater)

Sample Depth Ethyl
Number {feet) TPH Benzene Toluene  benzene  Xylenes
5.1 0-5 * 7,870 0.007 3.045 NT 21.365
8-2 5-10 * 6,870 0.010 0.743 NT 12.995
5-3 1018 * 2240 ND 0.009 NT 0.133
S-4 15-20 * 429 ND 0.005 NT 0.164
8-1 0-5 * 548 ND ND NT ND
s-2 5-10 * 1,420 ND 0.C07 NT 3.92
8-3 1015 * 881 ND 0.080 NT 7.135
S-4 18-20 * 1,200 0.151 4.960 NT 21.945
S22 8.5-9.5 552.0 ND ND ND ND
S-5 2228 * 5520 ND ND ND ND
S-1 3.5-4.0 <5.0 ND ND ND ND
sS-5 22.5-23.5 <5.0 ND ND ND ND
s-2 8.5-8.5 111.0 ND ND ND ND
S-5 22.5-24.0 <5.0 ND ND ND ND
81 3.5-4.0 242 ND ND ND ND
5-4 1617 * 886 ND ND ND ND
S-4A 16-17 11.0 NB ND ND ND
-5 20 7.1 <0.05 <0.05 <0.05 <0.05
S-2 25.5 <5.0 <0.05 <0.05 <0.05 <0.05
8-3 385 9.8 <0.05 <0.08 <0.05 <0.05
5-1 21 12.9 <0.05 <0.05 <0.05 <0.05
8-2 25.5 <5.0 <(.05 <0.05 <0.05 <0.05
8-3 35 10.2 <0.05 <0.08 <(0.08 <0.08
S-1 20.5 10.8 <0.05 <0.05 <Q.05 <0.05
8-2 25 <50 <0.05 <0.05 <0.05 <0.05
5-3 345 54 <0.05 <0.05 <0.05 <0.05
MW-5 <10.0 <(.001 «<0.001 <0.001 <0.001
MW-5 <10.0 <0.001 <0.001 <0.001 <0.001
MW-7 <10.0 <0.001 < 0,001 <0.004 <0.001

g

thod 8015, modified
wethod 503k

v EPA method 8020

in milligrams per kilogram {mg/kg); in water, milligrams per liter (mg/l},

(ppm)
imits

sampie from indicated depth interval

S

Ll T
’ /Fon ol

CamasJWasnouga}

B

LK FUELS TERMINAL
AMAS, WASHINGTON

TE VICINITY MAP
FIGURE 1
USE-ZEMAN

F &
ociares e IRALA
Hydrogeological y \“‘
Consuliants A

Oth Avenue NE.

levue, WA 98005 &




R TR Y

' ~_/ H

o, =l B ] or
{ nupipnsun ) feaojosopsyy 3 oty I r0ar)

y/ & INT SZLVIIOSSY P NVILTZ-I5 :

CILonN 371v3s
UBET EVIW  32Liv0

IS5 48

¢ JHNOId
NV71d NOILVHOIdX3 ® 31S

NOLDNIHSYM 'SYWVYD
TYNINHIL S773N4 X¥IN8 NOHAIHD

AQNLS IN3HHND
NOILY OO0 T73M DNIHOLINOW OE
2-M

AONLS 6861 H3IEW3ID3Q
NOILWYDOT 773M DNIHOLINOW %

p-MW
L8861 "1D0 'BBES-M ‘ACNLS
SNOIAZHY HO4 NOILYOOT 3LVIIXOEddY
7 H3IWNN DNIHOS S3LVIIONI @
z-a

NOILYNVIdXx3

“*ou'suoneiadQ UIBISBM BILIONED |0 AUBDWOY (IO PIEPUBIS AG UB|d punoun) pasines 0/-g| wouj dew aseg

ANV.L 0 T3nd

ONNOHDHIONN DNILSEKT
/!

301440 DNILSIX3

HNdS OVOH vy DNILSIX3

SUNYL HIWBOJ

Sdnind H3wyo4 FSNOH3IHYM

ONILSIX3

JOVHYD
ONILSIX3

¥ sunvi 39viols
GNNOHD 3A0BY HIWHOA 2ON34 ONILSIXS

ﬂ.n..uu NI 3Tv0S 3LYWIXOHdEY

INNIAY NOINN 35

1

INNIAY W9 38




—— 50086 Y “andapog gdION 31v3S |
—\— T 0BT 3G~ 3Lva !

SJUDINSUO
W m‘i 102180j0280.4pA ¥ puonuipojoany 188 Ad NOLYHDIN HIIVMANNOED 40 NOILDIHIQ GAYHHTANI e
QN: ONT .w%«.&.&@wwt E-0Z7G-M ‘O'M
¥ NVIVAZ-HSNOHNTLLIY HNOLNOD JOWVHHNS HAIVMONNOHD A3aysyIaNg ——, 60°
€ 34N _ NOLYOO! SIYWIXOHADY ¢
0661 AHVNHEI S 22 HO4 dVIN ANV H3GWNN 173M ONIHOLINOW STIVDICN! =M

HNOLNOD NOLLVAT T3 3JOV4HNS HILVMANNOUD

NOLONIHSYM ‘SYINVO
TVYNINGAL 1304 MIng
"ONI "V'S'1 NOHA3HD

NOLLVNV1dX3

1884 W 8|oog

—————— ]
0y Oy 0

dOVHYD
ONILSIXT




Generalized Cross Section A—A’

MW--2 = =
A Qifset MW=5 M M= R
o Y —— . Sondy Silt with grovel S i A
w252
Sondy Grovel with gobbles & bouiders
------------------- w21 D N T —
. 1] ,___”__,,...4-'--m-.u._...h_.%il_t}' Gravel /Gravelly Silt ¥ F]
X Gravel/Sondy Grovel A
B Y ‘ 52|
Sitty Gravel
L
. M : |
Generalized Cross Section B—-B
MW—6 MW-3 MW 2 -
g 5" Ofiget 5 Offset MU—3
T Sandy Siit with grovel B
117
Sandy Grovet with cobbles & boulders
__________________ _—2:,:1 e
" - -:gﬁﬁ Siity Gravel/Gravelly Silt =57 ik
5D 2 =S (3
¥  Groveily Sond
.;IIZZ“__:_,V/&% o Gravel/Sandy Gravel ot
T s _“m‘___.______Hm_____m:u:.‘":::::?:x;-.-::------ S!”Y Gt?:EI
No Verticai Exaggeration Chevron Bulk Fuels Termi nal

Scale: 1 inch = 30 feet

g Observered groundwoter level
~ ot time of drilling

W—5770-3

Generalized Cross Sections

557 Concentrotion of {olal peiroleum
hydrocarbons (TPH} i soif semple
collected ot the indicoted depth

Figure 4

LTTENHOUSE - ZEMAN &
ASSOUIATES, INC
Ceatechnical &
Lnvironments! Consuiiants
1200 140 Ave NE
Bellevve, Hashington 98005




APPENDIX A
SUBSURFACE EXPLORATION PROCEDURES
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Subsurface Exploration .
~ Three soil borings were advanced on the site to 1) to obtain soil samples; 2) determine
the presence or absence of petroleum hydrocarbons in soils at depth; 3) allow
installation of monitoring wells to groundwater; 4) to collect and analyze representative
groundwater samples. The approximate exploration locations are shown on the Site and
Exploration Plan, Figure 2. The borings were drilled by an exploration drilling company
under subcontract to our firm. The borings consisted of advancing 8-inch steel casing
into the silty gravel stratum, and cementing a 6-inch steel casing to that depth, thus
creating a seal to prevent any potential shallow contamination from being drawn
downward during driling. Once the cement had hardened, the boring was continued by
advancing a 5-inch diameter steel casing to depths ranging from 45 to 47 feet below
ground surface. The borings were completed using an air-rotary drilling rig equipped
with downhole hammer and Odex eccentric bit. The 8-inch and 5-inch steel casing were
removed from the boring following the boring operation, but the 6-inch surface casing
was left in-place. Split-spoon samples were obtained near the upper and lower extremes
of the gravelly silt/silty gravel stratum, and near the saturated zone interface. The
explorations were logged under the full-time supervision of an environmental geologist.
The geologist classified the subsurface materials, kept a detailed log, and maintained
custody of the recovered samples. The drill rig and all rods and tools were steam-
cleaned prior to driling at each monitoring well location. The sampier was
decontaminated between each sampling interval by scrubbing with an Alconox solution,
rinsed with tap water, and rinsed again with liberal quantities of distiled water.

All three explorations were completed as monitoring wells. Each monitoring well
consisted of 2-inch inside diameter (1.D.) Schedule 40 fiush-threaded PVC casing
coupled to a 15-foot length of 0.02-inch slotted well screen. The screened portion of the
well was backfilled using 8-12 graded Monterey sand to approximately 2 feet above the
screen. Above the sand packed portion of the well the annulus of the boring was




backiilled with bentonite to within 4 feet of the surface, and the remainder of the annulus
was filled with cement. Flush monuments mounted in concrete completed the
monitoring wells at the surface. Each well was equipped with a water-tight locking cap.
All monitoring wells were constructed in accordance with State of Washington minimum
standards for construction of wells, Chapter 173-160 WAC.

Monitoring well locations are shown on the Site and Exploration Plan, Figure 2.
Monitoring well as-built information is included in this appendix.

Following installation of monitoring wells, the walls were developed by building.
Following equilibration, groundwater samples were collected. Prior to sampling the
groundwater, the monitoring wells were purged of water to insure samples
representative of the formation water. Purging of the wells was accomplished by hand-
bailing at least four well volumes. Groundwater samples were collected by carefully
lowering a laboratory cleaned disposable bailer through the air/water interface and
retrieving a sample from near the surface of the water in the well. The sample was
carefully decanted into laboratory prepared glass vials with Teflon seals, excluding any
air from the vials. The samples were immediately preserved by cooling, and transported
to an analytical laboratory.




PROJECT  Chevrom, Camas, WA W0 W-5770-3 WELL No. MH~5

(page | of 3)

Elevation reference. Groumd surfoce Well completled: & fepruary 1990 .
Ground surface elevation: 9027 /ee/ Casing elevation: J9 96 /eef AS—-BUILT DESIGN =
: =
= ' U il I 28 QR - P 5
£ - ERe sl 28 3 Flush—mouvnied 2
%é SOIL DESCRIPTION L EE %8 %g g‘;; /— et Tt Ex
u B EITO o i
- 0 G Cround surfzce
Wl | ] - Top of casing
Lrown sandy SHT, wilh grovels . ' bt
- f//' E
T T T e e e e e k //
L 40+ 1 |
.
Very dense, grey fo brown, sondy | ] | Casing
GRAVEL, with cobbles, bouvlders 4 ] 3 /.S'Cﬁea’we 0
ond some sill 2718 PYC)
! Henlonile seal
o 10 = . e I = L=
. 25 p g g A
l | Steef conductor
Medivrm brown, becomes sitier Casirg
Very dense, brown lo grey, sily ]
L 90 - CRAVEL, with cobbles ond sond iR 4 5020
57 0 418.1
________________________________ - ] Select sand
filler pack
25 1 Grodes less sty — b 7=
. ] 8020
$=2 o Sereen 418.1
ot ] 2" LD PYC
Very dense grey to durk grey wilh
GRAVEL, some coorse sond, shight 5 2820 sivts)
s, few cobbles i .
30 | (Horing Conlinues)

IL.EGEIND
LSITTENIOUSE-ZEWAN &
R ASSOCIATES, 1N
T~ 2-inch G.I. 8o2p {  Chemical analysis 9‘2’] Ceolechnics! &
J.. split-spoon sample 416.11  (analyses Pcffcfmed) ,f‘% Lnvironmental Consuitants

I400 7405 Ave ME
Bellovye, Kashington 35005

Drilling started: 25 Josvary 7990 Drilling compleled: & Fepruory 7590 Logped by: 57



PROJECT

Chevron, Camas, WA

WO =5 Frl)=S WEIL N.O.

MHW~5

(page & of &}

Clevation reference: Grownd surfoce Well completed: & Februory 71990

AS-BUILT DESIGN

ALD

Observered groundwaler level
(ATD = al time of driliing}

Environmenial Consultonts

1400 14004 dve NE
Bellevue, Kashington 38003

Ground surface elevalion: 4027 fee/ Casing elevalion: J9. 96 feef .
ot
= A o O o I B D 23 PO - B
e ] = b
g SOIL DESCRIPTION EEEIEEERIES =
%5‘ EU|BE|RE|Ta | E=
Very dense, grey fo dork grey (Boring continued)
GFRAVEL, some coarse sond, sight ] :
sHl few cobbdles i
Crodes siler I ] 17AT
. B _ 4 na Screen
o3 (2 L0 PYe
with
0020 slots/)
i l S{?f&'&‘! sand
L 40 { Very dense, wel, grey fo brown | B i filter pack e
sty CRAVEL, with some coorse sond ST o 4181
T~ Threaded end cap
~ 45
Boring terminated al approvimalely
95 feel below ground surface
- 55 = <4 s
- 60
ILEGCEIND
7 FLTTENHOUSE ~ ZEMAN &
2-inch 0.0 go20 | Chemical analysis i y P
I split~spoon sample 418.1 (ana]ysgs performed} R ZA éggﬁiﬁ!jﬁg

Drilling started: 273 Jonwory 1990

Drilling compleled:

& Februory 18990

Lopped by: S5/




PROJECT  (hevion, Camas, W4 WO. 57703 WELL NO. @f,:}f:fég;
Elevation reference: Ground surfzce Well compleled: 2 Fodruory 7990
Ground surface elevation: J¥ 78 fee/ Casing elevalion: 39 77 Feef AS—BUILT DESIGN o
: =
iy ‘ F2 &1 o 2] = ﬁ
Eg - ro|lE Bz 2828 Flust—~mounied i
=3 SOIL DESCRIPTION HEEHEHEREE i Wacsipcasdt B -
s .
=D 2l.2 = Cround surface
Crushed rock .
__________________________________ _ Top of casing
Grown sondy SILT, with grovels
Very dense, grey fo brown, sondy Cement
CRAVEE, with cobbles, bowlders i
and some st ] E
= 5 s o] — o
Becomes less silly ] Casing
. (Schedule—4a0
% 2" LD PV
Benlonrle sea/
- ‘EO . — ) gt
- .
] ] /2
.
2
|
- 15 - - o 4 e .
& siirer 2
ceames s | | / Stee/ conducior
. Z CASITET
_ % ;;
__________________________________ //’ :
Very dense, grey fo brown, sity %3 % S
GRAVEL, with sond and cobbles | %/ Cemen!
; | Surface seal
- 20 A e 4+ s 8020
. 0 "f/ 418.1
Very dense, grey lo brown sondy
- 25 coarse GRAVEL, wilh some si, . T bii
sand ond cobbles ] ) - 8020
- =2 % 418.1
lncreasing cobbles \é\ Baduet s
________________________________ i 1 filter pack
" Dense, grey fo brown, sondy CRAVEL 1 L} ) )
_— some silt (tew fo no cobbles) | (Boring Conlinues)
LEGEND
- y FUTTENHOLSE-ZEUAN &
R ZA ASSOCIATES, INC
2-inch 0.D. 8020 { Chemicel analysis % 3 @1 Geolechinical &
splil-spoon sample 41811 {analyses performed) o Environmental Consultants

I00 740th Ave NE .
Fellevue, #ashinglon 5005

Urilling starled: 7 Februory 71990 Drithing completed:

F February 1990

Logged by:  S57




PROJIECT  Cheviron, Camas, WA W.0. ilf——577/,7 < WELL NO. MN~&

(pege 2 of 2}

Elevation reference: Grouwnd surfoce Well completed: ¢ February 1890
Ground surface elevation: 39.88 /eef Casing elevation: 39 77 feet AS-BUILT DESIGN e
. e
v e e ~ =
. o R e = g mnd | o E
£t ol =B -l = = :
53 SOIL DESCRIPTION EEEIEHENES &
E aF|32|78| =5 |ES
Dense, grey lo brown, sondy GRAVEL, (Boring continved)
some st (Tew fo np coébfes)
Becomes very dense j J
R 4
| 35 ] A A Sereen
(e Lo PYC
; 5-3] o with 48{1)301
) 8020 siots) ;
Grodes sandier
Mediuwm dense, grey fo brown, 7 7 Select sand
L 40 4 grovelly SAND, some silt ] i 1 filler pack
Very dense, grey lo brown, sondy 1
CRAVEL, some st . J
Megiim dense. grey to brown, Threaded end cap
grovelly SAND, some sif
o S O - —+ 4
Very dense, grey lo brown, sandy )
GRAVEL, some st
Horing lerminated at gpproximalely
§7 feel below grovnd surface
L 50 ] L 4
. 55 - — - 4
- 60
LEGEINID
. LUTTENIOUSE-ZEHAN £
Z-inch 0.0 8025 § Chemical analysis
I splil~spoon sampie 418.1] (analyses performed) R ZA ASSOCIATES, INC

£27 NS Geolechnical &

\. Enviranmental Consultants
2490 140th Ave NE
Bellevie, Hashinglon 88005

Observered groundwaler level
&0 (ATD = at lime of drilling)

8

Dritling started: 7 February 1990 Drilling compleled: g fedruary 1990 Logged by, 557
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PROJIECT  Chevron, Camas, WA WO. #~5770~3 WELL NO. 227 =7
Elevation reference: Arbitrory Doturn Well compleled: 27 Februory 1990
Ground surface elevation: 4092 /fee/ Casing elevation: 4077 feef AS-BUILT DESIGN )
e
o S . Eﬂ 5 E@ g ry] = et 5::
e LEE o EEISS SR Flushi-mounled a
g;‘i SOIL DESCRIPTION =X == é% §§ § E steel monument e
3 7¢3
- 0 y - . ok e = S N suriace
velcr meh gl e _ _ | . Top of casing
Brown sandy SHT, with grovels ////// ' ~
2l v Cement
|}
/ -:I o
i
= i el 51 % :
Very dense, grey lo brown, sondy . Casing
GRAVEL, with cobbles, boulders eé’ | (Schedule-40
and some sift | | /f,; : i Lo P
] | ,gf/}; Benlonrie seal
- 10 - - + 5 1
Grades siltier ] /f
.
| . Sleel conducior
___________________ % CaSINE
Fewer cobbles, no boulders 1 /;
__________ %ﬁ
T T . 7\Cemen!
Very dense, moist, gark brown to Suriace seal
L o0 4 grew sily CRAVEL, with some . N 1 % T
clay, sond ond cobbles i 0 ///g 418.1
_
oy
5% Very dense, brownish grey, sifly
3 T GRAVEL wilh some ofg, ] T T
4 Sz 0 8020
_ 418.1
FSelect sand
less sit & clay : Liter pack
- | LI (Horing Continves/

LEGEIND

2~inch 0.D.
splil-spoon sample

8320
$18.1

Chemical analysis
{analyscs performed)

DR

RITTENIOUSE-ZEMAN &
ASSOCIATES, IV
Ceglechnical &
Environmenlal Consuitants
IO 1404 Ave NE
Pellevue, Hashington 98003

Drilling started: 79 Ffebruory 7890

Dritling compleled:

L0 February 1930

Logped by:  S57




PROJECT

Chevron, Camas WA

W.0. #-5770-5 WELL NO.

MW

(page 2 of Z)

V4

Elevalion reference: Grouwad surfoce Well completed: 27 Fepruary 1990

AS—BUILT DESIGN

p—

A4

ATD

LEGEIND

2-ineh 0.D.
splil—spoen semple

8020

46,1

Observered groundwater level
{(ATD = at time of drilling}

Chemical analysis
(analyses performed)

RZA

A
e

unum‘..h——u

FUTTENIOUSE - ZEVAN &
ASSOCIATES, INC
Geolechnical &
Environmenial Consulionts
T400 140l dve ¥E
Pellevue, Fashington 8005

Cround surface elevation: 40 99 fee/ Casing elevalion: 40 77 feaf e
" =
e 5 3 3 % %ﬁ o o3 S g
e = = 23
=% SOIL DESCRIPTION 5|2 235|322 |82 e
o i B
Very dense, brownish grey, shghtly (Boring continved)
sty GRAVEL, with some coarse
sand and cobbles
- 35 5 A L ATD Sereen
5-3 o (L0 PVC
] with 8020
0.020” siots) 418
Few fo no cobbles. 'peo grove!” i p Sefect sand
40 - N Gller peck
| ~Threaded end cap
L 45 ] ok e
BHoring lerminated &l approximately
47 feel below grovnd surface
L 50 - sl s
e cened o i
~ 50

Drilling starled:

18 Februory 18290

Brilling completed:

20 February 13590

Logged by: S57




APPENDIX B
ANALYTICAL LABORATORY RESULTS




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
1630 PACIFIC HIGHWAY EAST, SUITE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5647

Report To: Rittenhouse - Zeman Date: January 2321, 1880
Report On: Analysis of Soil Lab No.: 9592
IDENTIFICATION:

Samples Received on 1-26-90
Project: W5770-3 Chevron Camas

ANALYSIS:
Total Petrcleun
Hydrocarbons, mg/kg

Lab Sample No. Client ID by EPA Method 418.1

1 5«1 N 5.6

2 5-2 5 23.4

3 5-3 E < 5.0

4 5-4 W T

5 S5-5 BOT 31.9

) B=~7 &=1 T
Lab Sample No. 6 Client ID: B-=7 $S-1
Benzerne, MI/RG «c.ocwven e R e < 0.05
Tolugne,; M/EG cavwmswsassws BT R N W E R RO 63 Y R B O e e < 0.05
Ethyl Benzene, mg/kg .....c.... o1 B ol 51181 S b ¥ 2o okl o) B s s Bk < 0.05
Xylenes, MOAKD e e pmw e v e e s m e e s w B S e W e o < 0.05

BTEX by EPA SW-846 Method 8020

SOUN%%i§§LYTECAL SERVICES

(_/‘-’LA, //C/f-/l"—“—’t—“_'

G+ LARRY zz.gy

i et oeeed selele for the e of the person or company o whom it is addressed, This lnboratery acecpts responsibility oaly for the due performanes of anaiysis in aceordunce with




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4630 PACIFIC HIGHWAY EAST, SUITE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047

QUALITY CONTROL REPORT

DUPLICATES
Lab No: 9592 Client ID: S-3 E
Date: January 31, 1990 Matrix: Soil
Client: Rittenhouse-Zeman Units: mg/ kg
Compound Sample(S) [Duplicate(D) RPD*
Total Petroleum
Hydrocarbons < 5.0 < 5.0 -

*RPD relative percent difference

[(8 - D)y / ({85 + D) / 2)] x 100

Hon



SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4630 PACIFIC HIGHWAY EAST, SUTTE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047

Report To: Rittenhouse - Zeman Date: February 8, 1990
Report On: Analysis of Soil Lab No.: 9773
IDENTIFICATION:

Samples Received on 2-7-90
Project: W-5770-3 Camas Chevron

R S — T T T o — = — i S e M . T T S i e i i S i Sk . M ST S AT TN TV VA T A . TR o SO T e W T S S . .

ANALYSIS:
Lab Sample No. i 2
Client Identification B7 82 B7 S3
Matrix/Units Soil Soil
mg/kg ng/kg
Total Petrcleum Hydrocarbons < 5.0 9.8
by EPA Methed 418.1
Benzene <% 0 05 < 0.05
Toluene < 0.03 < 0.05
Ethyl Benzene < 0.05 < 0.03
Xylenes < 0.05 < 0.05
BTEX by EPA 2W-844 Methed 2020

« ye
(j? Fo N L A A A
C.-LARRY ZURAW/
= u/gﬁx

/

SOUizifFALYTICAL;SERVICES

tis repost is ssued solely for the use of the person of company o whom i is addressed. This laboratory accepts responsibility only lor the due performance of analysis in accordance with

; SV B TN i O TN N L . TR R | (IR e B



SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4630 PACIFIC HIGHWAY EAST, SUITE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047

QUALITY CONTROL REPORT

DUPLICATES

Lab No: 9773 Client ID: B7 83
Date: February 8, 1990 Matrix: Soil
Client: Rittenhouse-Zeman Units: mng/kg
Compound Sample(S) [Puplicate(D) RPD*
Total Petroleum

Hydrocarbons 9.8 9.6 2zl
Benzene < 0.05 < 0.05 et
Toluene < 0.05 < 0.05 ' R
Ethyl Benzene < 0.05 < 0.05 R
Xylenes < 0.05 < 0.05 s

*RPD relative percent difference

[

((s -D) / ((§+D) / 2)] x 100




SOUND ANALYTICAL SERVICES, INC.

SPEClALIZING i INDUSTRIAL & TOXIC WASTE ANALYSIS

1630 PACIFIC HIGHWAY BAST. SUITE B-14, TACOMA, WASHlNGTON 95424 - WLE}”HO}\"E (206)322 2310 - FAX (2061922~ 5047

Report‘To: Rittenhouse—Zeman pate: rebruary 13, 1990
Report On: analysis of Soil Lab NO.:* 9815
IDENTIFICATION:

gamples neceived on 2-8-90
project: w-5770-3 camas Chevron

..—..—.-»—.-.—‘...-._..-....-.,_._‘...............-.-.‘.--.——-a--.-n..—.—_.a-‘-—-._-.._—_..-_-_-..—,—._.—.—..---..-—-—-.-».—..-..—-.-_-.—....-..-

ANALYSIS:
Lak Sample NoO. - 3
ciient ID: &k B8-52 B8-53

Total petroleun
Hydrocarbcns, mg/ KG
by EFPA Method 418.%

10.2

penzene 0.05
Toluene 0.05
Ethyl Benzene 003
Xylenes 0.05

BTEX by EPA SW-846
Method 2020

SOﬂNf/AEALYTICAL gERVICES
P

' —
I e :/C/LW"’{A

4 Thic Iaboratory aceepis responsibility oty for the due performance of analyss i

BT e d




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
1630 PACIFIC HIGHWAY EAST, SUTTE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922- 5047

Report To: Rittenhouse-~Zeman Date: February 27, 1950

Lab No.: 10016

Report On: Analysis of Water & Soil
‘ Page 1 of 2

IDENTIFICATION:
Samples Received on 2~23-90

Project: W-5770~3 Camas Chevron

ANALYSIS:

Lab Sample No. 1 2 3

Client Identification B9 -~ 51 BS - 82 B3 - 83

Matrix/Units Soil Soil Soil
mg/ kg mg/ kg ng/kg

Total Petroleum Hydrocarbons 10.8 < 5.0 5.4

by EPA Method 418.1

Benzene < 0.05 < 0.05 < 0.05

Toluene < 0.08% < B < 0.05

Ethyl Benzene < 0.05 < 0.05 < 0.05

Xylenes < 0.05 < 005 < 0.05

BTEX by EPA SW~846 Method 8020

Continued . . . . .

i IRl s e g w R LT U3 Une of the person or company 1o whom it is addressed. This laboratory accepts responsibiliny oaly for the due performance of analysis in accordance with

IR i © vt e oo ent vhall Sonnd Annhiical Servicss, Inc. nr its emplovecs be regpantibin for canceanent? or onecs] dameoees inoany kind or inoanv amount



SOUND ANALYTICAL SERVICES, INC.

Rittenhouse-Zeman
Page 2 of 2

Lab No. 10016
February 27, 199%0

Lab Sample No. 4 5 6

Client Identification MW-5 MW-6 Mw-7

Matrix/Units Water Water Water
mg/ 1 mg/1 mg/ 1

Total Petroleum Fuel

Hydrocarbons by EPA SW-846 < 10 < 10 < 10

Modified Method 801E

TPH as

Benzene < 0,001 0.001 < 0.001

Toluene < 0.001 0.001 < 0.001

Ethy]l Benzene < 0.001 0.001 < 0.001

Aylenes < 0.001 0.001 < 0.001

BTEX by EPA SW-846 Method 8020

SQUND ANALYTICAIL SERVICES

C

o~

- ZMM
C. LARRY z&yﬁ?

his report is issued solely for the use of the persen or company to whom it is addressed. This laboratory accepts responsibility only for the due performance of analysis in accordance with

ndustry aceeplabie practice. In no event shall Sound Anahvtical Services. Inc. or its emplovees be responsible for cansequential or special damages 1 anv kind or in any amouns,




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS

4530 PACIFIC HIGHWAY EAST, SUITE B-14, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)522- 5047

QUALITY CONTROL REPORT

DUPLICATES
Lab No: 9815 Client ID: B8-S83
Date: February 13, 1990 Matrix: Soil
Client: Rittenhouse~Zeman Units: mg/ kg
Compound Sample(S) Duplicate(D) RPD*

Total Petroleum
Hydrocarbons 10.2 8.5 18.2

*RPD

it oH

relative percent difference
fds — B J/ (8 + D) 4/ 2)1 % 300



APPENDIX C
MUNICIPAL WATER WELL LOCATIONS/LOGS/LABORATORY ANALYSES




— .7 -g CITY OF WASHOUGAL
g WELLSL
‘ ' & a0
TR

WASHOUGAL
OUL_~

i
——

/LZ;J)—‘
..... I Y/ A \

PORT GF\-—----'

CAMAS-WASHOUGAL

8 -MUNICIPAL WATER WELL NUMBER
® AND APPROXIMATE LOCATION

NOTE:
WELL LOGS REGISTERED WITH WDOE CHEVRON
FOR WELL No.'s 5,6, & 8 ARE ATTACHED. BULK FUELS TERMINAL
' ' . CAMAS, WASHINGTON
MUNICIPAL WATER WELL LOCATION PLAA
APPENDIX C
RITTENHOUSE-ZEMAN &
W.0. W-5770-3 ASSOCIATES, INC. RZA

BY SST Geotechnical & Hydrogeological ?;; %;\?
Consultants

DATE . MAR 1990 1400 1401k Avenue N.E. %—é =

SCALE N_T.S. Bellevue, V4 98005 —-&—




Sl e Ll == L W ST T N A1 Guiicaition N
Ui e e F D WATER WELL REPORT Arpieston . 9326
h“ﬂcfw-—m”“ﬂsfb”“ STATE OF WASHINGTON Permit No. .. . B627..

{1} OWNER: wame. Clty of Camas Address. 616 N E...4th Avenue ..
2) LOCATION OF WELL: county.. Clark Lot 9 -Blat of Orchard. _ M SCC e Ton N R WML

earing and cdisfanee from scetion or subdivision corner Home Wltbln

City of Camas & road r.‘lght of way abutt;mg there*

£o %k H%ﬁ o ii’iiﬁ R3"Last of Wi
(3) PROPOSED USE: Damestic [J Tndustrial [J Municipal [ iﬁ) tLﬂtL&% ) o 7
lr.rig.'m'on 0 Test Well 7 Other 9 Formation: Describe by color, character, size uf reredetrind oud ﬂruume mrzl
v : show thickness of nguifers and the kind (e witure of the mnaterin? in ench
stratum ponclrated, lbff.h m‘. lenst one entry for ecach chmmc of fermutiun,
(4) TYFPE O WORIL: Owner's numnber of well ps— = e o e e e o g b
* (il more than onct. MA’Z‘ERIAL FROM E TO
New well E ] Method: {Jug ] Bored [} T ; b -
Deepened | Cable 5 Driven 1 Surfacf-md;‘:}:t with small boulder S—— 3 .
Reeonditioned [ Rotary [ Jeiled 3 S D
Grvel & Boulders, wvery little binder 31 7
f;’) DIMENSIONS: Diameter of weli . 8 Ev-- oo
1
Drilicd.. e Lo It “Depti £ mipleted well. . - T S
e 4 cpth of completed we Gravel & boulders w/ clay binder 7 1 21
(6) CONSTRUCTION DETAILS: 7 ' )
. . [ avel & all beoulders !
Casing installed: 8 . Diam. from Large gr B * s
. looge | 21 | 24
Threaded [ Diam, {rom N
Welded [X Y Diam. from Med size gravpi . Taitrly loose 24 33
Perforations: vesm wo Med...size gravel 33 35
Trpe of perlorator Useth o e,
SIZE of perforations ... 3/8 SO § T + 14 l"lf[l” in. £4 1 d bvel
....... 438~ perforations from 445 6! 1t to SR - SR : % ~large.ta fine grave SOmE.-xed grav
........................ perforations from .. .. ft. to 35 [:‘5
........................ perforalions from .. . fE to . Starred maki ng.water at 35 _feet '
Screcens: :
o i‘x’es 0 r:m X Med. to.fine gravel,  clean some
anufacturer’s Name. ... i
red.-= werv.little sand 49 48
Type - . ¥
Diam. . Slot size from . ff to . B
Diami, oo Slot $ize .oee {TOM o, 1t. to £t Some larger. gravel 48 56
rav ced: ; .
Gravel packe Yes [ No Size of gravel: s Med._to fine gravel, clean & lonse 56 60
Gravet placed from & R it. <
Surface seal: ves3  Nor7  To what depth? 22 it mMed_ta_finewgra_ve_}__clam,m;QDse 60 65
Material used in seal..flOncrefe grout. . .
Did any sirata contain unusable water? Yes ] No [ Med tn fine orauel clean, loocse a5 67TR"
oF
Type of water?.. Depth of strata.. - H
Method ling strata off.... ravity. .
fothod of sealing strata off.. 8 Locse gravel formation 676" 6816
{7) PUMI" manufacturers Name.....Jghnson P —
Type: V.H.S. . Turbine. . ... Loose gravel formation 68'6 6976
3 : . Land-surface elevation
}) WATER LEVELS: above mean sea level.... . Fine gei low sand 654" 71
Static level ... 36 ..........................
A e i .
tesian pressure - _Sealed bottom with concrete 71
Artesian watler is controlied By e,
(Cap. vai )
9y WELL TESTS: Drawdown iz amount water level ig TR T A 2 S s e e i e e e
9 lowered below statie level Weork started. F€D.. l"—'& Cwb8 Compivted. . Mar. 19 T 68

as a pump test made? Yes KIX No O I yes, by whom? Q.. J.. Norrid
eld: 450 gal/min, with 1 ft, drawtdown after a

" " 0

hrs,

” ” I

ecovery data (time taken as zero when pump furned ofT) (water level
measured {from well fop to water level)

Time Water Level f Time Water Level | Time Weter Level
Date of test ... 3"l6"68
iler test e gal./min. with

. Was a chemical analysis macde? Yes ® No [T
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Ctate of Washington
Department of Health
Division of Laboratories
1610 N.E. 150th Gt., Seattle, WA 98155
(20613612898

Lab Number + G4G1787 Customer ¢ CITY OF CAMAS/JIH ANDERSON
[late collected : 1-16-90 Address : P.O. BOX 195%

Date Received : 1-17-90 City + LAHAS

Date Tested v 1425799 15125 State, Zip @ WA, 98407

Data File 1 2 1A251::D4 County 1 LLARK

Miscellaneous Sample Information @ 5401787 DUP CAHS 508

System [D Number : 108082 Systes Name : LITY OF CAHAS

Nen-Composited Sampies

DSHS Source Number @ 584
Spurce Name T WELL 45

Composited Samples

Number of Sources Used in Composite @ N/A
DSHS Source #'s Composited : N/A

Analysis of Individual Sources MNecessary: N/A

fnalyst ¢ PRHELA 1S Date af Report
[nstrument ! 1 fnaiyst's Initials

Supervisor's Initials ﬁ
Results of Analysis by EPA Method 524.2
esults of Analysis by etho L«&“()‘-m

REGUAATED COMPOUNDS

EPa .

Lode ¢ Compound Name HlLlugslY  # Amount (ug/i) Compitance
2976 UINYL CHLORIDE 2 0.0 YES
2977 1,1-DICH ORCETHYLENE 7 .0 ¥ES
2981 1,1,1-TRICHLORGETHANE 200 0.0 YES
2982 CARBON TETRACHLORIDE 5 8.0 YES
2990 BENZENE 5 0.0 YES
2981 1,2-DICHLOROETHANE 5 0.0 YES
2984 TRICHLOROETHYLERE 5 0.9 YE£S
2969 P-DICHLOROBEHZENE 7% 8.0 YES

*Note! An Amount of 8.0 ug/l indicates that the true concentration is less than
the detection limit of the method (8.5 ug/l for ell compounds).

(page 1 of 3)




Labh Numher @ 5401787
Data File ¢ »14251::04

Results of finalusis by EPA Hethed 524.2
fcont inued)

Unrequlated Compounds

Honitoring Required

EPA Code # Compound Name *Amount (ug/1)
2218 CHLORCHE THANE 0.0
2214 BROMOME THANE 6.0
2214 CHLORGETHANE 0.0
2944 METHYLENE CHLORIDE 0.9
2979 T-1,2,-DICHLORDETHYLENE 8.0
2978 1,1-DICHLGROETHANE 0.0
2416 2,2-D1CHLORGPROPANE 0.0
2388 {18-1,2-DICHLARDETHYLENE 8.0
2941 CHLCROFORM (THM) 6.0
2410 1,1-DICHLOROPROPERE 8.0
2983 1,2-DICHLORCPROPANE 6.0
2408 DIBROMOMETHANE 0.0
2943 BROHODICHLOROMETHANE (THI) 0.0
2413 CIS-1,3-D1CH_OROPROPENE 6.0
2991 TGLUENE 0.8
2985 1,1,2-TRICHLOROETHANE 8.0
2987 TETRACHLORDETHYLENE .8
2413 TRANS-1.3-D1CHLOROPROPENE 0.0
2412 1,3-DICHLOROPROPANE 8.0
2944 CHLOROD [ BROMOMETHANE  (THI) 0.9
2989 CHLORGBENZENE 6.0
2986 1,1,1,2-TETRACHL CROETHANE 0.9
2992 ETHYL BENZENE t.0
2999 H/P-XYLENE 0.8
2997 D-XYLENE .0
2996 STYRENE 0.4
2942 BROMOFORN  (THH) 8.0
2993 BROMOBENZENE 0.0
2414 1,2,3-TRICHLORCPROPANE 8.0
2988 1,1,2,2-TETRACHLOROETHANE 0.9
2965 0-CHLOROTCLUENE 6.8
2966 P-CHLOROTOLUENE 0.8
2967 H-D1CHLOROBENZENE .0
2968 0-DICHLORDBERZENE 5.0

*Note: An Amount of 0.0 ug/l indicates that the true
concentration is less than the dstection
lirit of the method (0.5 ugsl for all compounds}.




Lak Number ! 5401787
Data File : »14251::D4

Results of fnalysis by EPA Methed 524.2
{cont inued)

Unregulated Compounds

Discretionary
EPA Code # Compound Name *Amount {ug/1)
2218 TRICHL ORGFLUOROHE THANE 0.9
2430 BROMOCHLORCHETHANE 8.8
2994 ISOPROPYLBENZERE 6.0
2998 N-PROPYLEBENZENE 6.0
2424 1,3,5-TRIMETHYLBENZERE 6.0
2424 TERT-BUTYLBENZENE 0.3
2418 1,2,4-TRIMETHYLBENZENE 9.0
2428 SEC-BUTYLBENZENE 0.4
2630 P- [SOPROPYLTOLUENE 0.0
2422 N-BUTYLBENZENE 0.0
2378 1,2,4-TRICHLOROBENZENE g.0
2248 NAPHTHALENE 8.9
2244 HEXACHLOROBUTAD LENE 0.0
2429 1,2,3-TRICH.ORCBENZENE 0.0

*Note! fin fmount of 0.0 ug/l indicates that the true
concentration is less than the detection limit
of the methad (3.5 ug/l for all cospounds).

{page 3 of 3}




Stata of Uashington
Nepartment of Sncial and Health Services
Division of Health
Public Health Labnrataries
1610 M.E. 150th St., Seattle, WA 98155
(20413412898

R N R T R N A T N R N A A N T S N IR R I U R AR A TR N U A NS N TR E NI AN TR AN

I ah Hombar ¢ 5400533 Tustomer ¢ JIH AHDERSON

Nate enllected 3 R/A1/8R Addrass t P.0O.BOX 1055
Nata Racmived  A/[1/8R Lity t CAHAS

Nats Testad v B/i0/RR 19:405 Sta{e, Zip 3 W@SH]NG‘EQH, 9RE07
Nata File OHUDH AT County r LLar¥

Riserllanaons Sample [nformation @ 5400533

Sustem [N Humher ¢ 102002 System Name : CITY DF CAHAS

Nnn-Composited Sampies

OSHS Snurce Number 3 507 .
Soures Hams : DEEP WELL $ 6

o ol o, W, 0 T 0wk, e s o T S e e e i i o S 0

Composited Samples

fumber of Sourcas Used in (omposite @ NA
05HS Saurce ¢'s Composited @ MR

Analysis of Individual Sourcas Hecessary: NA

faalyst s Partla Mg Bate of Report H //f? /j)tf
Instrument @ 1 Analyst's Initials 3 ,f:}j/\j
Sugsrvisor's Initials : T 5
: a2
zgezpmzzwz##tt::::====z=.-:=xaa.‘:wnzc:za::zzz:simg&sz:::n-zu-:u:gaaux:xst=ltsn-:d-nni====§:£%%fajoza)

Rasults of Analysis by EPA Hethnd 524

REGILATED £0HPOUNNS

EPA
Tnde § Compound Hame HEL{ugs1) ¥ Amaunt (ug/h) Compliance
2974 UINYL CHLORIDE ? t.8 YES
P92 1L I-DICHLOROFTHY! FNE 7 a.1 YES
T 1.1, L-TRECHLIRDE THANE 208 8.0 YES
919 TARAM TFTRACH NIRINE 5 0.0 YES
7994 BFNZEHF 5 .0 YES
7981 b, e-DTHLNRE THALE 5 n.g YES
R4 TRECH DRNETHYLENE 5 8.4 YES
FOLY R-DICH MRIBFNIFUE 7% 1.3 YES

*Hata: An Amnunt of 0.0 ug/l indicates that the trus concentration is less than
the datertinn bimit af the method (L5 ug/1 far atl compounds).




| ah Mumher 1| 5401573
Mata Fila ¢ iHLGHLOT

Results af Analysis by FPA-Hethod 524
(nontinned)

Unrequiatad Tospooads

Hanitaring Required

FPA Tods $ fompound Name *omaunt {ug/i)
7218 CHLOROME THANE 8.1
7214 BRIOMCTE THANE 0.8
2714 CHUDROETHAHE 8.0
79 T-1,7 . ~DICHLNROFTHYLENE 0.8
978 1, 1-01CHLOROE THANE 0.8
7414 7, 7-DICH DROPROPANE 6.0
13484 £15-1,2-DICHLOROE THYLENE 8.4
2941 CHLORDFORN (THD 1.9
7411 1, 1-DICH BROPROPENE 0.9
7983 1,2-DICH GROPROPANF 0.8
Tang BiBROMOMETHANE 8.0
2943 BROMDDICHLNROHETHANE ( THM) 0.8
7891 TOLUENE 6.8
7988 1,1, 2-TRICHLORDE THANE 8.0
2987 TETRACHLORNE THYLENE 0.9
7412 1, 3-DICHLORGPROPANE 8.0
7944 CHLERODIBROMIMETHANE {THM 4.0
7989 CHLORORENTENE 8.0
7984 1,1,1,2-TETRACHL GROE THANE 8.8
7997 FTHYL AFHZENE 8.4
799% H/P-XYLENE 8.5
2997 0-XY1 ENE 8.0
7994 STYRENE 4.0
2947 ARITOFORY  (THH) 5.0
7993 RROMOBEHZENE 0.0
2414 1,7 3-TRICHLORDOPRNPANE 8.4
29RA 1,1,2,2-TRTRACH OROETHANE 0.9
7345 N-CHLOROTOLUENE B.8
944 P-CHLORNTOLUENE 0.9
7947 H-NICHLORDBENZENE 0.1
2948 N-DICHUNROBENZENE 0.4

*Hate: An Amnunt of 0.0 un/l indicates that the lrue
enncentratian is less than the detection
Fimit nf the mathad (0.5 un/l far all compounds).




I ah Mimher 1 5400573
Bata Fila @ Y1HIAM: AT

Results af fnalysis by FPA Hethad 524

Disaratinnary

FPA Modae §

Yt
2430
7994
T9%R
474
7574
D418
478
03
2477
7378
724R
T84
&N

(cont 1ned)

tnrequlated Campounds

Compound Hame

TRICHLOROFL LORDME THANE
BROMICHLAROME THANE
[SOPROPYLBENZENE
H-PROPY! PEHZENE
1,3,5- TRIMETHYLBENZENE
TERT-RUTY! BENZENE
1,2,4-TRIMETHYL BENZENE
SFE-AIITYL RENZENE

P~ 1SOPRNPYL TOLUENE
N-BUTYL RENZENE
1,2,4-TRICHLOROBENZENE
HAPHTHA! ENE
HEXACHLORORLTAD 1ENE
1,2,3-TRICHLORMAEHZENE

*Amount (ug/l

o - QR st S - Qs B == T e B T - I = R e S e
& W ot Cmie g e g g et o e et g

*Nnter An fmoint of 0.0 ug/l indicates that the true
eoncantratinn is less bhan the detectinn limit
af tha mathod (0.5 uosl for all compounds).

fpage 3 af 1)
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APPENDIX D
Potential Off-site Impacts
W-5770-3




APPENDIX D
POTENTIAL OFF-SITE IMPACTS

The following is a list of sites within a 1/2-mile radius of the subject site which have
existing underground storage tanks

oW

Tidland Corporation, 2363 SE 8th Avenue, Camas
Clark Co. PUD, 89 C Street, Washougal

Rapéd Robgrt's Food Store, 165 C Street, Washougal
Port Marina, 24 A Street, Washougal

Columbia Warehouse, 361 C Street, Washougal
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APPENDIX E
INQUIRIES & GOVERNMENTAL AGENCIES & PUBLICATIONS




APPENDIX E

Agency Documents Reviewed

washington State Department Of Ecology (WDOE]) - Confirmed and Suspected
Hazardous Waste Sites Report

Washington State Department of Ecology (WDOE), gouthwestern Region, Site/Tank
Report and Notifiers List

Washington State Department of Ecology (WDOE) - Underground Storage Tank List
U.S. Environmental Protection Agency (EPA), Region 10 - Comprehensive
Environmental Response, Compensation and Liability Information System (CERCLIS)
List

publications Reviewed

USGS Water Supply Paper 1600
Geology and Ground-Water Conditions of Clark County by M.J. Mundorff, 1964.

USGS Bulletin 1119
Geology of Portland, Or. and Adjacent Areas by Donald E. Trimble, 1963.




