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14 November 1888 W-5770

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

Attention: Mr, Mel Knutson

Subject: Subsurface Petroleum Hydrocarbon Evaluation
Former Chevren Bulk Fusls Terminal
Camas, Washingtcn

Gentlemen:

We are pleased to present herein a copy of the above referenced report. This
report presents the resuits of additional site study including soil sampling,
monitoring weil installation and laberatory analyses.  Our work has besn
performed in general accordance with our proposal letter P-2735 dated 13 July
1988. Authcrization to proceed with this study was provided in release No. a1,
dated 20 July 1688,

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 preject with
yOu &t your convenience.
Respectfully submitted,
Rittenhouse-Zeman & Associates, Inc.

Ny A/ S

David G. Cooper, P.G.
Senior Project Geologist
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Subsurface Petroleum Hydrocarbon Evaluation W-5770
Former Chevron Bulk Fuels Terminal
Camas, Washington

1.0 SUMMARY

A brief summary of the results of our site evaluation and chemical analyses of the site
soils is presented below. The main body of the letter should be consulted for detailed
discussion of the report findings.

o Four exploratory borings were accomplished at this site for the study utilizing air-
rotary/downhcle hammer drilling techniques and split spoon sampling for retrieval
of discreet soil samples. Al four borings were completed as 2 inch moenitoring
wells. Welis MW-1, MW-2, and MW-4 are located near areas of previously existing
above ground storage tanks, pumps, or loading racks, and monitering well MW-3
is located in an area of the site inferred to be downgradient. Driling conditions

were extremely difficult due to the presence of cobbles and boulders.

o Subsurface conditions were generally consistent across the site.  In general,
approximately 3 feet of silty sand overiies gravel, cobbles and boulders extending
to a depth of approximately 18 to 20 fest. Ata deptn of 18 to 20 feet, 2 3 1o 4 fest
thick gravelly silt or silty grave! strata was present in all four borings. Soil moisture
content increased at the interface with this siity substrate but no groundwater was
encountered in cur explorations.

o  Split-spoon soil samples were screened in the field for the presencs of volatiie

organic compounds utilizing an organic vaper analyzer (OVA), Field
measurements indicated detectable concentrations of volatie organic
compounds and noticeable petroleum hydrocarbon odor in explorations MW-1
and MW-4. Vapor samples extracted from each of the completed moenitoring
wells, indicated the highest concentration in menitoring well MW-1 in the
northeast corner of the site. Laboratory analyses of two sqil samples from each
exploration showed total petroleum hydrocarbon (TPH) concentrations ranging
from less than § to 552 parts per million (ppm), with the highest concentrations
found in MW-1. No detectable concentrations of BTEX were found in any of the

soil samples submitted.

o Based on our explorations accomplished for this study and the results of our
preliminary study dated 8 December 1987, it appears that a relatively
impermeable strata consisting of a silty gravel or gravelly silt exists at a depth of
18 t0 22 feet in depth below the ground surface. No evidence of petroieum
hydrocarbon  saturated  soils, free-phase  petroleum hydrocarbons, or
groundwater were encountered in any of our explorations.  The regicnal
groundwater table is approximately 45 fest below the site ground surface. This
underlying aquifer is utilized by local municipalities for pubiic water supply. No
indications of groundwater contamination or poor water quality have been
reported by the municipalities during our inquiries.
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This summary is presented for introductory purposes and should be used only in
conjunction with the full text of this report.  The project description, site canditions,
investigative techniques and evaluation of the results are presented in the text of the
report.

2.0 PROJECT DESCRIPTION

The purpose of this study was to: 1) evaluate the site's subsurface soil quality with
regard to petroleum hydrocarbon and volatile aromatic hydrocarbon concentrations and
2) provide a professicnal opinion of the relative risk the existing concentrations could
pose to deeper, underlying groundwater rescurces as well as future site development.
The scope of work consisted of, 1} subsurface exploration and monitering well
installation to further define subsurface conditions at the site; 2) identification of areas of
significantly elevated petroleum hydracarbon concentrations and; 3) data evaluation
and report 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
hydrogeologic practices.

3.0 SITE CONDITIONS

The site is located at the southeast correr of SE 6th Avenue and SE Union Avenue in
Camas, Washington (Figure 1). A preliminary petroleum hydrocarbon eveluation (W-
5388) was conducted at the site by RZA on 8 December 1987. This preliminary study
consisted of advancing two air rotary explioratory borings to a depth of approximately 20
feet and taking grab sampies of drill cuttings for laboratory analyses. The results of
laboratory analyses showed detectable concentrations of TPH, toluene and Xylene,
indicating the presence of older, degraded petroleum hydrocarbon contamination.
Subsurface explorations and menitoring well installations were conducted for the present
study in September 1988. 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 accomplished for this study are indicated
on the Site and Exploration Plan, Figure 2.

3.1 Surface Conditions
The subject site is roughly triangular in shape, extending approximately 180 feet in a
north-south direction and about 300 feet in the east-west direction. Site topography is
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relatively flat with an estimated maximum relief of approximately 2 feet. An existing
terminai warehouse building and office is located in the southeast quarter of the site. An
existing vehicle maintenance garage is located in the northwest portioh of the site. Fugl
pumps were formerly located immediately northeast of the warehouse building and
storage tanks were formerly located immediately north of the pumps in the northeast
portion of the site. It is our understanding that all above-ground bulk storage tanks, the
TTLR and pumps were removed in 1884 following the closing of the facility in 1983, Site
plans provided to us indicate the presence of an underground fuel-oil tank southwest of
the office building and a septic tank in the northeast corner of the site.

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 the southwest, towards SE Union Avenue. The predominant direction of
surface runoff in the general vicinity of the site appears to be to the south-southwest. A
raised railroad embankment directly north of the site precludes runoff fow in a northerly
direction.

3.2  Subsurface Conditions

The subsurface exploration program accompiished for this study consisted of four air-
rotary borings using a down-hole hammer with an eccentric over-reaming bit, drilled to a
maximum depth of 26 feet below the ground surface. Due to the presence of gravels,
cobbles and boulders, driling conditions were extremely difficult. Split-spocn samples
were taken at approximately 5 foot intervals. The borings were continuously logged by
observing drill cuttings discharged by the air compressor, and by noting changes in
drilling action. Al four of the borings were completed as 2 inch 1D, Schedule 40 PVC
monitoring wells with a maximum screened interval of 15 feet.

3.2.1 Soil
Subsurface soil conditions appear to be generally consistent across the site.
Expiorations 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. This sandy gravel extended the fuil depth of our explorations. A very silty
zone within this gravel was encountered at depths ranging from 18 to 22 feet across the
site. The silty gravel was wet and apparently acts as a bharrier of relatively fower
permeability or an aquitard to downward migration of surface waters. This silty grave!
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was penetrated in some of the explorations and ranged in thickness from 3 to 5 fest.
Underlying this silty gravel were interbeds of cleaner sandy gravel, again with silty gravel
zones at depth. In general, it appears that there are numerable, thin, retatively low
permeability zones beneath the site with the uppermost one existing at a depth of about
18 feet below the ground surface. This stratigraphy is typical of Columbia River flcod
deposits.

The explorations were backfilled from the bottom of the boring to a depth of about 20
feet with bentonite in order to preserve the integrity of these relatively low permeability
zones. Monitoring well installation was accomplished from a depth of about 20 feet to
the ground surface.

3.2.2 Groundwater

No groundwater was encountered in any of our explorations at the time of this study or
our previous study. Relative sail moisture content was damp to dry, and became moist
to wet at the interface with the silty gravel zone at depth. Based on the geclogic
conditions, cbserved we would expect a seascnally perched groundwater table above
this silty gravel zone, if any. Inquiries to the WDOE, City of Camas, City of Washougal,
Clark County and the USGS indicate no shallow aquifers at this shallow depth, or any
wells utilizing groundwater within this zone for beneficial usa. Records do indicate the
presence. of a regional groundwater aquifer, approximately 45 fest 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 gailon per minute rating. No
information was available as to groundwater gradient for this aquifer. Based on
topography and the likely influence of the adjacent Washougal River, we would expect a
gradient to the southwest towards the Columbia River. Appendix C contains the
locations and logs of local municipal water wells maintained by the City of Camas.

4.0 PETROLEUM HYDROCARBON OCCURRENCE
The concentrations of petroleum hydrocarbons existing in the subsurface materials were
determined by testing for:

1. Total petroleum hydrocarbon (TPH) by EPA Method 418.1;

2. Volatile aromatic hydrocarbons (.e. benzene, ethyl benzene, toluene, xylene or
BETX) by EPA Method 8020 and:;

3. Field velatile organic vaper measurements in the headspace of the soil samples
and compieted monitoring wells.




Chevron U.S.A. Inc. W-5770
14 November 1988 Page 5

To assure continuity and comparability of results, the same analytical laboratory was
used as our previous study. Sample S-4A was submitted as a duplicate of S-4 for quality
assurance. Samples from each boring were screened in the field for the presence of
volatile organic compounds by flame ionization, utilizing a Foxboro Model 128 OVA.
Two samples with the highest headspace measurements and/or representative of near-
surface soil and scils at depth were submitted from each boring for laboratory analyses.
This information is summarized in Table 1.

No detectable concentrations of BETX (detection limits ranging from 10 to 20 ppb) were
found in any of the samples submitted for this study. The chemist's interpretation of the
gas chromatograph indicated the likely presence of diesel in those samples showing
detectable concentrations of TPH.

TABLE A
SUMMARY OF FIELD MEASUREMENTS
AND ANALYTICAL DATA
Field
Boring Sample Depth Soit Headspace TPH BETX
Number Number (feet) Odor {ppim} (pom) {opk)
MW-1 S-2 8.5-85 Yas 100 552.0 ND
S-5* 22-23 Yes 150 B52.0 ND
MW-2 35-1 3540 No 34 <5.0 ND
5-5 22.5-23.5 No 0 <5.0 ND
MW.3 S-2 8.5-95 No 16 111.0 ND
S5-5 22.6-24.0 No 0 <50 ND
MW-4 3-1 3.5-4.0 Na 2 242 ND
S4* 16-17 Yes 42 8.6 ND
S-4A 1617 11.0 ND
Note:

1} Field headspace readings accomplished using a Foxboro Model OVA 128
2) BETX = benzene, ethylbenzene, toluene, xylenes

3} " ND indicates not detected

* Grab sample from discharge hose

Following instaliation of the monitoring wells, headspace measurements in the
monitoring wells utilizing a photoionization where accomplished in all four wells (Table 2).
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TABLE 2
WELL HEADSPACE READINGS

Boring Headspace
Number Readings (ppm)
MW-1 _ 225
MWw-2 39
MW-3 2
MW-4 24

These readings were accomplished following the application of a vacuum to the well to
remove several well volumes of air. It should be noted that the soil stratum screened by
these weils consists of an extremely permeable sandy gravel which would allow for the
rapid migration of volatile organic vapars. Therefcre, these readings should not be
construed to indicate the presence of a petroleum hydrocarbon source at the well
location itself, but give a general indication of the petroleum hydrocarbon vapor
concentrations in the vicinity of the monitoring well.

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

Respectiully submitted,
RITTENHOUSE-ZEMAN & ASSOCIATES, INC.

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

. - / . k
Alvin R. Zeman, PE. )
President Lo
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Appendix A
Subsurface Exploration
W-8770

Four soils borings were advanced on the site to: 1) obtain soil samples: 2)
determine the presence or absence of petroleum hydrocarbons;  3)  allow
installation of monitoring wells. The appreximate exploration locations are shown
on the Site and Exploration Plan, Figure 2. The borings were drilled by an
exploration driling company under subcontract to our firm.  The borings
consisted of advancing 6-inch diameter stee! casing utilizing an air-rotary drill rig
equipped with down-hole hammer and a Halco eccentric bit. No foam, water or
other substances were introduced during driling. The explorations were
advanced ranging from 23 to 26 feet in depth. Split spoon samples were obtained
at approximately 5 foot intervais by using the Standard Penetration Test
procedure as described in ASTM:D 1585. The explorations were logged under
the full time supervision of an engineering geologist. The engineering geologist
Classified the subsurface materials, kept a detailed log and maintained custody of
the recovered samples. The dril rig and all rods and tools were steam cleaned
prior to driling at each monitoring  well location. The sampler was
decontaminated between each sampling interval by scrubbing with an alconox
solution, rinsed with tap water and rinsed with distilied water,

All four expiorations were completed as monitoring wells.  Each monitoring well
consisted of 2-inch 1.D., Schedule 40, flush-threaded, PVC casing coupled to a
135-foot length of 0.02 inch slotted well screen. The screen portion of the well was
backfiled using eight aqua Monterey sand to approximately 2 feet ahove the
sCreen. Above the sand-packed portion of the well, the annulus of the boring was
backfiled with bentonite to the surface. Flush monuments mounted in concrete
completed the monitoring wells at the surface. Each well was equipped with a
water-tight focking cap.

Monitoring well locations are shown on the Site and Exploration Pian, Figure 2.
Monitoring well as-built information is included in this Appendix.
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%\\_w, RITTTENHOUSE-ZEMAN & ASSOCIATES. INC. 2 OF 1
NS Ceolechnical & Hydrogeologival Consullants PROJECT NAME _ CAMAS wW.0. WEs770
SOIL OR ROCK DESCRIPTION —_— AS-BUILT
— [ ]
DRILLED BY: SOIL SAMPLING SERVICE Sl Ei= -1 & :
=2 == STEEL MONUMENT
DRILLING METHOD: AIR ROTARY el=|- =z Lok
REFERENCE ELEVATION:  USGS a = =z @ WATERTIGHT CAP
CASING: iD=l =13 GROUND SURFAGE
GROUND: APPROX. 45' - == =3 J [
"~~~ GRUSHED ROCK SURFACING — e
<~ CEMENT
MEDIUM DENSE, MOIST, BROWN, SILTY SAND- 7
WITH SOME GRAVEL T BENTONITE
-1 _;_ 2 T
- 5 oo
- 2 INGH 1.D. SHC 40
PVC BLANK
=1 VERY DENSE, DAMP, GREY, SANDY GRAVEL  Fiies - 40
i 2 INCH 1.D. SCH 40
PVC SCREEN
| 0.020 INCH SLOT

) 10 L 4583 L — 8 AQUA SELECT SAND
) —— CENTRALIZER
. = K —20—{5.4 |
= ——t TREADED END CAP
N 150 55 L :
WET, GREY, SILTY GRAVEL/GRAVELLY SILT
74 5 56 I <. BENTONITE
T 4 S S i T A S o T T T T £ i o e e TTTErErLY - 25— %
DENSE, DRY, BROWN, SILTY GRAVEL i, s-7
- BOTTOM OF BORING 26.0 FEET
COMPLETED 1 SEPT 88
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|
S0IL OR ROCK DESCRIPTION — AS-BUILT
DRILLED BY: SOIL SAMPLING SERVICE SIEI=) -« T ) :
i Sle| = | = STEEL MCNUMENT
DRILLING METHOD: AIR ROTARY B | = f o} = | TR KNG WATERT G
T o o - — |
REFERENGE ELEVATION: USGS = o T / GHEGAR
CASING: e it T2 GROUND SURFACE
GROUND: APPROX. 45' el g PR - R / [
-~ CRUSHED ROCK SURFACING . o
DENSE, MOIST, BROWN., SILTY GRAVEL € CEVENT
----------------------------------- BENTONITE
1T 2INCH LD, SHC 40
5 — PVC BLANK
2INCH L.D. SCH 40
- PVC SCREEN
s2 | 0.020 INCH SLOT
VERY DENSE, DAMP, GREY, SANDY GRAVEL ~ 10~
" 8 AQUA SELECT SAND
8§31
B —— CENTRALIZER
s4 | il TREADED END CAP
2 20 vt . g
WET, GREY, SILTY GRAVEL/GRAVELLY SILT ssT BENTONITE
BOTTOM OF BORING 23.5 FEET a5
COMPLETED 2 SEPT 88
[
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Clligy GEBRRIAC ) = ) = STEEL MONUMENT
DRILLING METHOD; A RCTARY = Sl = = LOGKING iy
= = i p— '
REFERENCE ELEVATION: Usgg =8 Rl B0 I ATERTIGHT Cap
CASING: i =iz S0z GROUNG SURFACE
GROUND: APPROY, 45° clol=| 2|2 J
" CRUSHED ROCK SURFACING - B o

B<— Cement
BENTONITE

i
e

VERY DENSE, WET BROWN, GRAVELLY, giLT

ZINCH LD, sHE 40
PVC BLANK

2INCH 1D, 8o 40
PVC SCreen
0.620 INCH sL.0o7
VEAY DENSE, DAMP, GREY, SANDY GRAVE)

8 AQUA sELECT SAND

CENTRALIZER

WET, GREY, SiLTY GRAVEL;’GRAVELLY ST
TREADED Enp Cap

GRAVELLY sAND INTERBED
BENTONITE

BCTTOM O BORING 24.5 FEET
COMPLETED g SEPY 83
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SOIL OR ROCK DESCRIPTION - AS-BUILT
L | i: = o — i .
DRILLED BY: SOIL SAMPLING SERVICE HE = = - STEEL MONUMENT
N H RY = — R
PRILLING METHOD: AR ROTA = =ie ) | F LOCKING WATERTIGHT CAP
REFERENCE ELEVATION: USGS === =2
CASING: =l = == GROUND SURFACE
GROUND: APPROX. 45 e i | == = e J
- CRUSHED ROCK SURFACING %% >
VERY DENSE, MOIST, SILTY GRAVEL <— CEMENT
BENTONITE
s1] 4 2INCH 0. SHC 40
e ] PVC BLANK
5
——- 2 INCH 1.D. SCH 40
82 PVC SCREEN
0.020 INCH SLQT
VERY DENSE, DAMP, GREY. SANDY GRAVEL ~ 10—
" 8 AQUA SELECT SAND
§-3
- -— CENTRALIZER
T~ BECOMING SILTY 54T :
- —— TREADED END CAP
WET, GREY, SILTY GRAVEL/GRAVELLY SILT 207 o | :
----------------------------------- BENTONITE
DAMP, BROWN, SANDY, GRAVEL -
WITH SOME SILT 25— gg 1
BOTTOM OF BORING 26.0 FEET
COMPLETED 7 SEPT a8
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=i kest inc.

14603 N.E. 87th St. « REDMOND, WASHINGTON 98052 e 206/885-1684

ANATYSIS REPORT

CLIENT: Rittenhouse -~ Zeman DATE RECEIVED: 9/12/88
& Associates DATE REPORTED: 9/14/838
PROJECT NO.: W5770
REPORT TO: David Cooper
8050 SW Cirrus
Beaverteon, OR 97005

Laboratory Client Total Petroleum
Sample Identification Hydrodaybeons
Numbers (ug/g)
818007 MW=1, 5-2 552
818008 MW-1, 5-5 5524
818009 MW=2, S=1 <5.0
818010 MW=-2, &-5 <5.0
818011 MW-3, S5-2 L1,
818012 MW=-3, S-5 <50
818013 MW=-4, S~1 24.2
27.8]
818014 MW, S-4 8.6
818015 MW, S-4A 3. 0

Analysis by EPA Method 418.1

REPORTED BY Aal S e Lee

JTD/pb “John T. Dailey — O

i




am kst inc.

14603 N.E. 87th St. * REDMOND, WASHINGTON 98052 « 2085/885-16584

ANALYSTS REPORT

CLIENT: Rittenhouse Zeman & Associates DATE RECEIVED: §/12/88

REPORT TO: David Cooper DATE REPORTED: ¢&/25/88
1400 - 140th Avenue N.E,
Bellevue, WA ©28003 PROJECT MO.: WB770

GC ANALYSIS OF PURGEABLE AROMATIC COMPOUNDS
by EPA Method 8020

Laboratory Sample Number 818008 818009 818010 Detgc?ion
Client Identification MWl, S-5 MW2, $S-1 MW2, 8-5 (3;;1;1}1{5}
COMPOUND

Benzene ND ND ND 1C.
Toluene ND ND ND 10.
Ethylbenzene ND ND ND 10.
n+p-Xylene ND ND ND 22.
o—~-Xylene ND ND ND E0y

All results in ug/kg.
m~Xylene & p-Xylene coelute

Continued




Al

CLIENT: Rittenhcuse Zeman & Associates DATE RECEIVED: 9/12/88
REPORT TO: David Cooper DATE REPORTED: 9/25/88

PROJECT NO.: W5770

GC ANALYSIS OF PURGEABLE AROMATIC COMPOUNDS

by EPA Method 5020
2

Laboratory Sample Number 818011 818012 818013 Detgc?ion
Client Identification MW3, -2 MW3, 5-5 MW4, s-1 (Sé?i;)
COMPOUND

Benzene ND ND ND 10.
Toluene ND ND ND 10.
Ethylbenzene ND ND ND 10.
m+p~-Xylene ND ND ND 20.
o-Xylene ND ND ND 10,

All results in ug/kg.
m-Xylene & p-Xylene coelute

Continued
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CLIENT: Rittenhouse Zeman & Associates DATE RECEIVED: 9/12/88
REPORT TO: David Cooper DATE REPORTED: 9/25/88
PROJECT NO.: W5770
GC ANALYSIS OF PURGEABLE AROMATIC COMPOUNDS
ky EPA Method 8020

Laboratory Sample Number 818013 818014 818015 Detection

Duplicate Limit
Client Identification MW4, S-1 MW4, S-4 VW4, S-4A {(ug/kqg)
COMPQUND
Benzene ND ND KD 10.
Toluene ND ND ND 10.
Ethylbenzene ND ND ND 1o,
mt+p~-Xylene ND ND ND 20.
o~Xylene ND ND ND 10.

All results in ug/kg.
m-¥Xylene & p-Xylene coelute

REPORTED BY:
KpP/4a

Kenneth Paggx“’




arn kest inc.

14603 N.E. 87th St e REDMOND, WASHINGTON 98052 » 206/885.1664

ANALYSTS REPORT
=Ssigne REPORT

CLIENT: Rittenhouse Zeman & Associates DATE RECEIVED: 9/12/88
DATE REPORTED: 10/18/38
REPORT To: David Cooper PROJECT No, ; W5770
1400 -~ l40th NE
Bellevue, wa 98005
BTEX By EPA METHOD 8020
Laboratory Client Benzene Toluene m+p- o= Ethyl
Sample I.D. Lylene Xylene Benzens
Nos.
818007 MW1l, g-» ND ND ND ND ND
DETECTION LIMTT 10. 10. 20, 10. 10,
All valyes are reported in ug/kg,
ND = Not Detected,
NOTE: Sample was not in VoA viajg.
e
REPORTED BY A Ze o
KP/ph

- ;f
”  Kenneth Pang, -




APPENDIX C
MUNICIPAL WATER WELL LOCATIONS/LOGS
W-5770




WELL LOGS RE
FOR WELL No.

RED WITH WDOE
8 ARE ATTACHED.

WELL LOCATIONS

CITY OF CAMAS.
MUNICIPAL WATER"

SITE PLAN |
APPENDIX C

RITTENHOUSE-ZEMAN &

w.0. w-5388 ASSOCIATES. INC. RZA

BY DGEC Geotechnical & H_\'{Imgeoiagiml \
Consultants

paTe _.DEC 1988 1400 140i0; Avenue N E. Aﬂ‘ —

SCALE __N.T.S. Belleviee, W4 08005

¥




FOLLE Wdiigyiiraka oirad R kew o
the Theizient of Water Resources
Seepnd Copy - Owner's Copy

WALEIL VY AL Sl Vav e

NO._5

Thtii Capy — Driller’s Copy o et STATE OF WASHINGTON Permit Mo, ... . - Be27.....
(1) OWNER: same.. CEEV.OF COMES o Address E. 4th Avenue g
2y LOCATION OF WELL: mmy_“_..@.lAa.kr.k,.,.,,:._..Lo._.t.....ﬁ.,...ui.’.;a,t.:_..,,qf_.,._.Q;ch.a;d e T S€Cane s TP R WM.
Bearing and distance {rom soction or subdivision corner Home within City of Camas& road right of way abutting theretc
(3) PRGPOSED USE: Domestle 3 Industrial O Municfpal%}) tﬁ%) %ﬁﬁ—'a%?. te HLE RI bast of v

frrigation {J  Test Wweli [ Other 0 | Formatlen: Describe su color, character, size of wmaterial and structure, and
iit&?fﬂ%ugﬁéngsﬂg!drzqrzi{tzlzrs ?vid :lge kind and naoture of r}?c material in egch
] netrated, with at least one oniry jor each change of jermation.
. f H . Owuer's number of well
(4) TYPE OF W ORK: (if MOre thatt OB}, . e MATERIAL ) TFROM | TO -
New well ® nethod: Dug [ Bored [0 n
Deepened ] Cahle é Driven I _S.l:‘ifﬁ_%?@iﬂ_‘-’t‘j"&‘&_?}??}i_bgllﬁier 0 l 3
Reeonditlened {J Rotary [ Jetted 1 e N R
- Gravel & Bouriers, very little binder 3 7
() DIMENSIONS: Diameter of well ... < T inches. pTmT T .
Drilled.... 71— .................... i, Depth of completed well..... 7l ................ ft. Gravel & boulders W/ clay‘iﬁfﬁi_é-f“ ‘7 l ”2'1 -
o) CONSTRUCTION DETAILS: - | Targe gravel & smail boulders, ||
Casing installed q Large gravel & small boulders,
asli insta : " e e
D) - Diam. from Tooke 21 | 24
reade am. from .. -
Wolded B o v Disr. frem - Med. size gravel, fairly loose 24 33
Perforations: ves @ No (I Med size gravel 33| 35
Type of perforator nsed........,.......{; ...................... -
S%géﬁ perforations 3f8[*4‘6‘i‘n by l"‘lé[{' Larse to Fine gravel . 'éome rod . ot
... perforations from =g Lo it. to 35 05
... perforations from ... -
e perforations from . Started making water at 35 feet
Screens: yes(1 Wol Med. ro fine gravel, clean some i
anufocturers Hame red — very little sand 45 | 48
TYDwinen- Model NO..ww-
53112 P .. Slot size
N Stot size _Some larger gravel 48 1 56
Gravel packed: ves O Med. to fine gravel, clean & lopse S6.1 60
Gravel placed from ot
Surface seal: vesm No O Med to fine gravel clean, loose 60 ; 65
Material used in cenl. ConCrete Lol e d B - . ) '
Did any strata contaln unuseble watar? Yes O No & Med to fine arayel, clean oose 65 | 6j__'__6'
Type of water? e DEPH Of strata... !
Metrod of sealing strata off EEAVI LY e Toose sravel formation 27767 | BB 6
(7} PUDMNY: monutacturer's Name E
Type: .H.3 Loose gravel formation 58'6" | 69" 6
|
(8) WATER LEVELS: Fine vellow sand 696" | 71
Statte Tevel . 3.4t pelow top of well Date..]
ATEOSIAN PTESSUTE it Sealeci hottom with concrete 71
Artesion water is conirolled by..... I
. (Cap, vaive, etc.)
It “}ELL TESTS: Drawdown is amount water level i - —
9 Towered below static level work started 280 L o (6. 68, Completed.Mar...19. ... 1..68

Was a pump test
vietd: 450

1

gal./min. with

madet Yes §§ No (3 If yes, by whom?2.0.J ... Norris
1t, derawdown after

g

hirs.

or "

I

" i

#

Recovery data (time taken as zerg whien pump turned off) {water level
well top tp waler fevely

Water Levei

measured {rom

Time Water Level Time

Time

Wwater Level

Artesian flOW. e

Temperature of \\:ate:.u...ia.., Was a chemical analysis m

See attached copy

|

& ar

L T LTI e 7 g 1 o} 4516,

nde? YesX] Ne [0

WELL DRILLER'S STATEMENT:

This well was drilled under my jurisdiction and this report is
true to the best of my knowledge and belief.

wspyp O+ Js NORRIS - WATER WELL DEILLING.
B e T R e T
Address. VANCOUTVET.,.. HESHING LN s

{Signed}‘.,.,.QA:....?Z...A..?ZLL:.L’{. x...x.f_.‘

{Well Drilter?

/
223024069 Date..SePb .

f.icense No.”

Q

#

(USE ADDITIONAL SHEETS IF NECESSARY)




U Rl

Yite Ori I and c 1th
m;&mﬂﬁﬁ Ji"chfé’é OpY W WATER \VELL REPORT f\b 8 Applleation Mo, . e

Becond Copy — Cwner's Copy

Third Copy - Driller's Copy BTATE OF WABHINGTON Parmit No. ..o s
(1) OWNER: wame. )i 2l mane Address 3T, Ymbi g peme b .
# I [ ) N
(2} LOCA“GN OF WEILL: County.. \‘»}' nrL . a’ K 1 3?1.1'1 Sep “: T }. N., R.....j..‘."..W.MA
Bearing and distance from section or subdivision cerner
(3) PROPOSED USE: pomestic [1 Industrial [] Munielpal (] (18) WELL LOG:
Irrigation [ Test Well [J Other [J | Formation: Describe by color, character, size of material and ftructure, and
:g‘%t&:zictzg;ﬂ%chgé?‘ra gr}d t?e kind and nature of the materigl in each
(4) E OF WORK: Gwner's number of well 55 o] . ot least one entry for each change of formation.
TYE (11 more than ONe}. ... ;i MATERIAL FROM TO
New well In| Method: Dug 1 Bored [ »
Topgonll 1 7
Deepened Im] Cable [} Driven [} Mordlh - .
Reconditioned ] Rotary {1 Jeited [ Cravel, =anll bou lidrmrs i e
Gravel, Uoulderq it S
(5) DIMENS,IIQNS: Diameter of well ... Gravel, ecnall houldnea, LA o
Drilled........ JE—— ft.  Depth of completed well.. brownm nlav conmn T
3 & ’ - T oy 5 -
(6) CONSTRUCTION DETAILS: ‘ g:{:"vl » loovar, gome broum A S
. . R N g LAY
Casing Installed: ... Diam. trom oooie tht0 1o £} TGrav e gond . apny SRR ST
o - m"., 2 ' ' Gra‘}'ﬁ?l . ;’-‘{rﬁﬁf- iy Y an R inogs
, ., Welded [} .oo....” Diam. from 80 conria B : Ve EHLA L --
R O R T Tt AL P S = B A A N A bemring
Perforations: ves 3 N"mr'.t'!ln Fr{fe - Gravel, nedisg eize. =and, DL T
Type of perforator used i ,.v‘s(‘ P %‘} Bray, looge, unter hen i
SW:9€‘,’3fft°rsﬁ°ns e !;f;m' By : 5 i | Gravel, amall e 3 arsn, P T
; .;..."&mrznrauons fram : it to i, 1005‘9 wata " A
reee PATTOTAHONS FTOM s £50 80 o T * el HLats 5 N
perforations from 2%, to s | Gravel, medlin to larce . For Fat
) loogs
Screens: vesg  Nofy | Gravel, larwe. yved alay RN S M.
Manufacturer's Name Cla Treyy e
Typa Model No. e 1 Y 4 I‘Ed - e
DHAM. e Sl0t sl2e RO s L 7 T o 2t
Diam. ... Slot size from %, to b4
Gravel packed: ves(7 Nof@  Size of gravel: oo, ;
Graval placed from 11, to ft. ) .
urf . - 20
Surface seal: yves 0 No (3 To what depth? ceniioonn H
Material used in seal...... wEment
Did spy strata contaln unusable water? Yes 3 NoXth
Type of waterf e Depth of At e
Method of sealing strata off .
(7} PUMP: manutacturer's Name
Type: HP
. Land-surface elevation NPT S .
(8) WATER I‘{’Ey IiLS. sbove mean sea level.l.. ... :‘..;.:;.‘:'":‘1:? g T et : : ~ -
Statie level LI -t below top of well Date....:?z./"i.gj.cz -
ATtenlan presgure ... Jdbs, per square inch  Date i
Ariesian water is controlied by
{Cap, valve, ete)}
{9} WELL TESTS: Drawdown s amount water level {a T e 7
w . lowared below static level Ay 1lar Work started f w.ll Completed B 19
a4 4 pump test made? Yes {] No (J I yes, by whomi.. . LTl
yield: . Tgsl/min, with 7.1 7 #t. drawdown after T hrs. | WELL DRILLER'S STATEMENT:
" Pt " o " DL . .
NI R 9 This well was drilled under my jurisdiction and this report is
» L. " e “ 7 " true to the best of my knowledge and bellef,
Recovery data {time taken as zero when pump turned off} {water level . )
measured from well top to water levei) . HORSTT TV LLITE o e
Tims Water Level | Time Water Lavel Time Water Levet NAME. oo st
Pt A B 9 10 ~{Person, firm, or,_corporation)
oo eenee ! VU . : 2ARAL e ke 0NN
...... DDA Rk R { s | Address. UAANIENRY A, Meshiingken
B » o, .
e — [SIgned] toootoeriarscren O U —
.. Baller test. ... gal./min. with. ... 2t deawdowmn afier. . Hrs. (Well Driller)
Artesian fow : gZ.p.am. Date.. b oy ) . .
Temperatitrs of Water. ... Was 8 chemicn! analysls made? Yes £ No [ | Ldcense Nou . eeeeeeeeeseiesrn Date. ooy 18

L
¢

{USE ADDITIONAL SHEETS IF¥ NECESSARY)




ShevEm o S s 2 0 WATER WELL REPORT T T T P —
a hir¥ Cory — Drifler's Copy L ‘\x/_. STATE op WASHINGTON! \\_#NO. 6 Permit No. ... ... 8540 4y
(1) OWNER: wame.. 1ty of Cartar Addmss‘ 616 M.T. Ath Avenue
*(2) LOCATION OF WELL: county..(lark. Daxid. (‘ l’azlmx: n T“C. L - Vs Seel 12 TN, BT WM

Bearing and distance from sectlon or subdivislon corner

Domestle [ ., Industrial
Irrigation 7] Test Well

(3) PROPOSED USE:

N

0 Munlcipal.G{
0 Other I3

(105 WELL LOG:

Formation: Describe by color, character, size of material and structure, and
thow thickness of aquifers and the kmd' and nature of the material in ‘each
Mratum penetrated, with at least one entry for sech change of formaticn.

' »  QOwner's number of well
(4) TYPE OF WORK: oo o oney. # Cp e e MATERIAL FROM | TO
New well o Method: Dug l:l Boreci C}
Deepened 0 Cable {F Dr{_\ren [} Surface Soil . 0 2
Reconditioried [ ‘Rotary 7~ Jetted -0 [\ Gravel & Small Toulders 2 G
(5) DIMENSIONS: Diameter of well ... d8....... inches, ,\g"““"l & f““m‘“r" - 1o 8 |10
Dettted. B3 i gt ‘\‘"De_pth of completed wp!i...,.E.l.::’....._..‘.,........%.ft.“ s raveldb . m“ll Bnuldergv srbppee e J0 R W g
: \ ' - 22| ‘Boulders 14 1 15
\ . N
(6) CONSTRUCTION DETAILS: _ . ~:! Pag Gravel 15 17
Casing: installed: 25707 plam. trom .0 it to 83 « | Boulders 17 19
Threaded [ . from f. 10 v it. | BoOulders 19 1.21 .
Welded £ . from it to .o it | Large. to Medium ernvel” 21 26
o : S | Medlum to fine craval, 3o
Perforations: vesty wopp ' - L . Bone_gand . 26 30————
- M1l kndlf Medium to fine sravel with a few I
Type of perforator used b ka il bould ; 3 7
SIZE of perforations .3 /%% . In. by .. 3.-:“'1,_[ e 1h cuLdELn 30 10
- perforations from ..., . fE to no : . Meds to fina gravel With fine sand 40 4816"
- perforations from 56" 1t to Mo ‘ I;E‘ Mad . tD fine pravel with some sandi 48'671 53. -
- - perforations from ... 1t. to - | Water bearing prnavel and sand 37, 53 .
Screens: yesg o @ T w0 .| Med to fine gravel, water bearina| 53 59
Manufacturer's Name , e Med to fine gravel. water bearine| 59 69
Type t Model No Med to fine pravel, some hlack sand .
Dfam. ... Slot size from 80 e B | WAter bearine £ 6
Diam. ..o Slot size from . to .t _f}{é({,,,'tc,':l_argg gravel . 16 80
: ' N 1 Gravel & amall bLoulders, very L
Gravel packed: ves 1 No [T Size of gravel: ool : 4 + YELT : e
a tight formaticn - 80 £3'a
ravel placed from ft, to ft. ot
- Med hard srav rock g3'al 85 .
Surface seal! vas 8 No[J To what depth? ... 22 ' ‘ ‘
. Materid! used in seal Cononote e L . o
4 Id any sirata contain '.musable water? ;'_' - et P
Type of water?. . JET Depth of strata : N -
Method of seaiing strata off >
(7} PUMP: jranutacturer's Name : =
Type: : HP
. vs
(8) WATER ijVELS‘ s o AN 1
Static level 45 £t below top of well Date §
Artesian pressure ... .Ibs. per sguzre inch Date
Artesian water is conirolied by . :
{Cap, valve, etc.}
9y WELIL TESTS: Drawdown is amount water level fa .
9 lowered below static level | work startedlune. 3 . 1968, Compieted. A=3T=hR 19,

Was a pump test made? Yes % No [} If yes by whom?.,f.
Yieid: 1671} gal./min. with 5 it. drawdown after

) " “

12

e i4] ! e

Recovery data (time taken as zero when pump turned oiff) {'water !evel
measured {rom well top to water level

Waoter Level Time Water Level Time

Time Water Levgzt :

Date of tést
Bailer test.....
Artesian flow
Temperature of w:ttcr....“.“.ﬂf ‘Was & chemical analysts made? Yes (K Nd [

Una Fucleood

8. F. No, 7136 {Rev. 2-661-2-68—5M. 4516, R

H (USE ADDITIONAL SHEETS IF NECESSARY)

WELL DRILLER’S STATEMENT:

This well \.vas drilleé under my jurisdiction and this report is
true to the best of my knowledge and belief, )

I ersn_n. firm, or corperation)
FILT M.F, sUEh Avenus

Ad;iress.?f:.'.nf:.ﬂ.m:.e:.x:. ....lfm.:-:lzi.:n_f;.i:,mn.............,.......‘.,.....

(Type or print)

A e ,qz"‘a EUAT LI BE T o rat

[Signed]... b "‘H ft p.j_”
4 {Well Drijters
Do h ! e
Llcense No.. 23 ﬂ'(‘ MR . 19‘s _____
il 3




