GROUNDWATER INVESTIGATION

WASHINGTON STATE DEPARTMENT OF TRANSPORTATION -
(OLD) RIMROCK MAINTENANCE FACILITY
JUNCTION OF US ROUTE 12 AND STATE ROUTE 410
RIMROCK, WASHINGTON

August 4, 1999
Prepared by WSDOT - FOSSC - Environmental Service Branch




GENERAL INFORMATION

SITE NAME: WSDOT (O1d) Withur Maintenance Facility

LOCATION: Junétion of US Route 12 and State Route 410
Yakima County

OWNER: Washington State Department of Transportation

CONTACT: Norm Payton :

Washington State Department of Transportation
FOSSC - Environmental Service Branch

PO. Box 47358

Olympia, WA 98504-7358

(360) 705-7848

1.0 Introduction and Background. The Washington State Department of Transportation (WSDOT) Old Rimroc
Maintenance Facility is located at the junction of US Route 12 and State Route 410 (see Appendix A). WSDOT
utilized the site for storage and maintenance of highway equipment. On May 7, 1991, the Washington State
Department of Transportation (WSDOT) and its contractor removed one (1) 500 gallon unleaded underground
storage tank (UST) and one (1) 1,500 gallon diesel UST. The unleaded tank had two holes in it's north end. Soil ar
groundwater surrounding the tanks were obviously contaminated. Contaminated soil was removed from the
excavation on this date and during three ensuing remediation efforts. Results of soil samples obtained during these
remediation efforts showed that contamination still remained under the maintenance building (see Appendix B -
Rimrock Cleanup Action Report). It was determined that additional excavation would undermine the foundation of
the existing building and jeopardize its structural integrity. At the time of the UST removal, a new facility was
scheduled for construction. It was decided that this remaining contamination was to be remediated after the
maintenance building was vacated and demolished. In a letter dated March 1, 1994, the Department of Ecology
informed WSDOT that a hazard ranking of 5 was given to the WSDOT - Rimrock site.

In October 1995 and April 1996, approximately 800 cubic yards of petroleum contaminated soil was excavated fic
this site. Petroleum floating on top of the groundwater had impacted a greater extent of soil than originally
anticipated. Based on laboratory results the soils remaining on site after excavation were below the Model Toxics
Control Act (MTCA) method A cleanup levels. The contaminated soil was bioremediated off site and since has be
approved for reuse on roadside maintenance projects by the Yakima Health District.

Since groundwater was in contact with contaminated soil, testing for the presence of groundwater contamination
would be necessary. This report documents the installation and sampling of four groundwater wells installed at thi
site.

2.0 Groundwater Assessment. This phase of work performed by the WSDOT Environmental Service
Branch consisted of drilling and installing four groundwater monitoring wells, for the purpose of collecting
soil and groundwater samples for analysis, and to provide information on groundwater at the site.




2.1 Subsurface Drilling. Four on-site groundwater monitoring wells were installed on October 7, 1997.
The wells were placed in locations believed to be either up and/or down gradient of potential sources. They
were also located such that they would be away from both above and below ground utilities, and not be
damaged by the weight of heavy equipment. The monitoring well locations are shown on Figure 1.

The wells were drilled by Environmental West Exploration of Spokane, Washington. Drilling was performed

using a truck mounted tubex drill rig and 6-inch 1.D. casing. Soil samples were generally collected at five

foot intervals from the surface of each boring while drilling. All samples were screened in the field with a
.photoionization detector (PID) for the presence of volatile hydrocarbons.

The augers were steam cleaned prior to drilling each bore hole. Samples were collected using a 140-pound
hammer with a 30-inch drop and, oversized split-spoon sampler. The sampler was washed with a Alconox
solution and rinsed with tap and distilled water prior to collecting each sample. Soil samples were transferred
directly from the sampler to the sample containers using a stainless steel spoon to avoid loss of volatile
components. The stainless steel spoon was washed in the same manner as the split-spoon sampler. Samples
were stored and transported on ice. These samples were transported under chain of custody procedures to
Sound Analytical, Inc., in Tacoma, WA for analysis.

Groundwater monitoring wells were constructed with flush-mount and above ground monuments and consist
of threaded, 2-inch Schedule 40 polyvinyl chloride (PVC) casing and screen. The well screen has machined
slots with openings of 0.020-inch. The wells have a total depth of 10 feet and are approximately screened
between 3 and 10 feet below surface grade. A gravel pack consisting of 10/20 silica sand was placed around
and extended above the top of the screen. A bentonite seal was placed at the top of the filter pack. The
annulus above the bentonite seal was filled with concrete. The bentonite and concrete were hydrated with
potable water. The tops of the wells were sealed with expansion plugs Monitoring well construction logs and
well completion diagrams are presented in Appendix A.

Groundwater level measurements were obtained from the site monitoring wells by Environmental Service
Branch personal on prior to removing any water from each well. The measurements were made to the nearest
0.01 foot from the top of well. The depth to groundwater for each quarter is shown in Table 1. All drill
cuttings, decontamination water and water generated during monitoring well development were temporarily
stored on site.

‘Monitoring [ Ground Mohum‘en’t ‘PVC Groundwater Elevation : 'Grbundwater'pgpthtl?rom:qu,,,,o'fy ALY ,
' ,We'llilD, ﬁ,E‘I,evati‘on “Elevation ’;Elevation 10/8!1997 21411998 ‘4/28/1998. ,81101119'98 10/8/1997 ,21411998,; 4/28/19,98f ;BI10/,{1998
- Mwi1 94 .54 94.7 94.31 92.29 923 92.19 92.41 2.02 2.01 2.12 1.9

S Mw2 93.75 93.96 93.39 90.19 913 90.21 90.62 3.2 2.09 3.18 277

MW3 | 90.135 02.79 02.98 85.13 | 86.68 | 86.08 85.26 7.85 6.3 6.89 7.72

- Mw4 90.005 93.15 92.77 86.67 | 87.37 | 86.88 86.75 6.1 54 5.89 6.02

Table 1.

Groundwater elevation data was subsequently contoured to determine the groundwater gradient at the site.
Suspected groundwater flow is generally from northwest to southeast (See Figure 3).




Groundwater samples were obtained by WSDOT - Environmental Service Branch staff on 10/8/97, 2/4/98,
4/28/98, and 8/10/98. Wells were checked for the presence of free product prior to purging. Following
measurement of groundwater levels, each monitoring well was purged of approximately three casing volumes
or bailed dry. Where possible, the monitoring wells were purged until the parameters including groundwater
pH, electrical conductivity, and temperature had stabilized.

After purging groundwater samples were collected for BTEX, TPH, and total lead analysis using a Grundfos
Redi-flo 2 submergible pump, and were placed in 40 milliliter Volatile Organic Analysis (VOA) vials, one
liter amber containers with Teflon septa, and 500 milliliter plastic containers. The amber containers and
plastic containers were acidified with hydrochloric and nitric acid respectively. The samples were transported
under chain-of-custody procedures, to Sound Analytical Inc., located in Tacoma, Washington.

All purge waters were containerized in labeled 55 gallon drums until analytical results were received from
the laboratory. Based upon these results the decontamination water and purge water was discharged to an oil-
water separator connected to sanitary sewer. Soil cuttings were placed with the contaminated soil generated
during the removal of underground storage tanks at the WSDOT facility in Electric City.

2.2 Subsurface Conditions. The subsurface soil in the upper 10 feet generally consists of gray gravely sand
with cobbles or gravel with cobbles, Water was encountered between 2 and 6 feet below surface in all of the
wells.

2.3 Monitoring Well Soil Boring Results. Two soil samples were collected from the four monitoring well
borings (RMW1 through RMW4). Attempts were made to collect additional soil samples, but soil conditions
did not allow recovery. The soil samples collected were analyzed for total petroleum hydrocarbons (TPH) as
heavy oil, diesel, and gasoline, along with BTEX. All of the soil samples collected had non-detectable
results. A summary of the results is shown in Table 2. Refer to Appendix B for copies of the analytical
results as reported by Sound Analytical, Inc.

Summary of Analytical Results -Monitoring Well Soil Borings
(01d) WSDOT Rimrock Maintenance Facility

Sample . Date | Matrix | WTPH- D Ext. (mg/kg) | TPH-G|Benzene| Toluene |E-Benzene| Xylene
TD. | (moldayyr) | | Diesel | Heawy Oil |(ma/kg| (mg/kg) | (ma/ka) | (mg/ka) | (malka)
: RMW1-1O 1 10/7119897 Soil ND ND ND ND ND ND ND
- RMW2-10 | 10/7/1997 Soil ND ND ND ND ND ND ND
MTCA Method A Cleanup Levels | 200 200 | 100 | 05 | 40 | 20 | 20

ND - Not Detected
NA - Not Analyzed

Table 2.

2.4 Monitoring Well Groundwater Results. Samples collected during four quarters of groundwater
monitoring were analyzed for TPH as heavy oil, diesel, and gasoline, along with BTEX. Water collected
from the first quarter of sampling was also analyzed for total lead. Toluene was detected in RMW 1, RMW?2,
and RMW4 during the 4/28/1998 sampling event, although well below cleanup levels. All other parameters




were below detection levels. A summary of the results is shown in Table 3. Refer to Appendix C for copies
of the analytical results as reported by Sound Analytical, Inc.

Summary of Analytical Results -Monitoring Well Groundwater
(01d) WSDOT Rimrock Maintenance Facility

Sample | - Date ‘Matrix .| WTPH-D Ext. (mg/L) {TPH-G Benzene| Toluene | E-Benzene [Xylene| Total Pb
L.D." | (mo/daylyr) i Diesel Heavy Oil | (mg/L) [-(mg/L).} (mgiL) (mg/L)  {(mg/L)| (mg/L)
RMW1 | 10/8/1997 | Water ND ND ND ND ND ND ND ND
‘RMW2 | 10/8/1997 | Water ND ND ND ND ND ND ND ND
RMW3 | 10/8/1997 | Water ND ND ND ND ND ND 0.002 ND
RMW4 | 10/8/1997 | Water ND ND ND ND ND ND ND ND
RMW1 | 2/4/1998 | Water ND ND ND ND ND ND ND NA
RMW21 2/4/1998 | Water ND ND ND ND ND ND ND NA
‘RMW3 [ 2/4/1998 | Water ND ND ND ND ND ND ND NA
RMW4 | 2/4/1998 | Water ND ND ND ND ND ND ND NA
RMW1 | 4/28/1998 | Water ND ND ND ND 0.00071 ND ND NA
‘RMW2 | 4/28/1998 | Water ND ND ND ND 0.00057 ND ND NA
RMW3 ' 4/28/1998 | Water ND ND ND ND ND ND 1 ND NA
RMW4: | 4/28/1998 | Water ND - ND ND ND | 0.00069 ND ND NA
RMW1 | 8/10/1998 | Water ND ND ND ND ND ND ND NA
RMW2.| 8/10/1998 | Water 0.22 ND ND ND ND ND ND NA
RMWS3 | 8/10/1998 | Water ND ND ND ND ND ND ND NA
RMW4 | 8/10/1998 | Water ND ND ND ND ND ND ND NA
MTCA Method A Cleanup o M 1 0.005 [ “0.04 | =003 |'0:02 | 0:005
Levels CRN - gy E 08/ | } ) R =P

ND - Not Detected
NA - Not Analyzed

Table 3.
3.0 Conclusions and Recommendations. The results of the four quarters of sampling conducted at this site

indicate that petroleum contamination levels in groundwater at this site are below the Model Toxics
Control Act method A cleanup levels. No further action is planned for this site.

Prepared by:

Norman Payton
Hazardous Materials Specialist
WSDOT - Environmental Service Branch







APPENDIX A
Vicinity Map

Geologic Boring/Well Construction Logs
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ENVIRONMENTAL BOREHOLE LOG

Date Started 10/7/97

Locationsy/i/4, NEL/4, SEC3S, TISN, RIGE

Depth Water First Encountered (Ft) 215

Dnte CONple'ted 10/7/97 ‘

Driling Company g yironnental West

Drilling Method Tubex

T Depth FH 1o

Soamplling Meth L
onping Methockxp Or‘Q‘l;J9Y\D. , _Split-Spoo

ammer Weight (lbs) 140

Borehole Diam, <In) ¢

Ground Elev, (Ft) 9454

MonUment Elev, (Ftigg 7

[PVC Elev. gy

£| 8
8 ol = | - P , B
S < 3 %S & & Lithologlc Descriptlon - 2 | v
< Yy HEEA o < x 0 — <
» 4.9 ol =c| © o | ¥ 9 — A
a EE L ES| o a ¥ a OE 7 a
@ S 3 £l 22l & = £ | & 2> ¥ g
a “=z SRR R = E e Ground Surface =
- Gray, gravelly SAND with cobbles, SP
A 1.0 damp, : 1.0
o N
N h 20
- M~
al 2 4
o) 7
— —~
— =
s 30, | 10% | ND [08S8| 50 H
= 50 Groy, GRAVEL with cobbles, wet, GP =
— FOR =
= 3 H
- =
10| Ruwi-t0 S0 (257 | ND 1 0917 | 100 TR IR oy SAND wet. 100
- E Bottom of Boring
—15 ,
—— 20
25

' __ 27 0D Split-Spoon Sample
Ir 3 0D SplUt-Spoon Sample

Remarks: Refer to key for explonation of terminology and symbols,

*USC soll descriptions are based on visual classification,
unless otherwise noted. Contacts between soit layers are
approximate and may be gradual,

LEGEND

WA Stote Deportment of Transportation

Old Rimrock Groundwater Monitoring Well
Installation '

X Water Level and Date Measured
< Water Levels at Time of Drilling

Log of Boring

MW-1

Logged By NP

Reviewed By NP

WSDOT

Environmental Service Branch Flg. C-1




Date Started 10/7/97 Locationgy /4, er-:1 /4, SEC.35, TIS5N, Ri6E |Pepth Water First Encountered (Ft) 215
DPate Completed 19,7/97 [Dritling Compnnygnx:r‘omilen‘tol west Drilling Method Tykex
7 ol Depth (Ft» 107 [Sampling Method 37 0D, Spllt—-SpoonHQmmer Welght (bs) 140 -
Borehole Diam. (In) 6 Ground Elev. (Ft) 93,75 lMonument Elev., (F1>93,9¢6 PVC Elev., (Ft)93,39
3 £° $ | P
- Y] > T : w
& . I3 51§18 = Lithologlc Description _ =
< Yy 2l ei o> o < ) <
e 0.9 ol z€] © o | ¥ Lo ¥
o EE o531 v a o [ OE a
E | 83 [Ha8|& |8 |E|&| . ] 25 &
- Gray, grovg?llflm§l-\§l‘ﬁr with cobbles, SP
| 1.0 damp. 1.0
- N
— SP Y 2,0
— ¥| 30
— ~
L 'Q.
B @
—3S 50 0% | NA |i120 | S0 '3
- FOR Split spoon was wet. No petroleum sSP Bl |
T 5 Odor. ) NP
:_10 RMw2-10 ?gR 25% | ND | 1144 | 100 Gray, SAND, wet. No petroleum odor. Sp 100
[ S’ Bottom of Boring
—15
—— 20
Remarks: Refer to key for explanation of terminology and symbols, WA State Deparinent of Transportation
%USC soil descriptions are based on visual classification,
unless otherwise noted. Contacts between soll layers are [Old Rimrock Groundwater Monltoring Well
opproximate and may be gradual, Installation )
LEGEND i og of Boring
. 2' 0D, Splt-Spoon Somple Y Woter Level and Dote Measured MW_Z
Jr 3 0.D. Split-Spoon Sample X Water Levels at Time of Driling
Logged By Reviewed By wSDOT .
9 NP NP Environmental Service Bronch Flg. C-1




ENVIRONMENTAL BOREHOLE LOG

Date Started 10/7/97

Locationswi/4, NE1/4, SEC.35, TSN, R16E

Depth Water Flrst Encountered Ft) 49 -

Dnte Completed10/7/97

Driting CompanyEnvironmental West

Drilling Method Tubex

AU Depth ) 10

Sampling Method™="F™=" =500 1 Split-Spoon

Hammer Welght (lbs) 140

Borehole Diam, (In) ©

Ground Elev. (Ftdggi3s

lMonument Elev, (Ft)gp 79

PVC Elev, <(Ft)gpgg

Depth (Ft

D 1078/970C

REERERRERARRENN

4 10,0

7~
A £| T n
P 1 oel ~| = $
Y . BlSl el | v Lithologlc Description _
I~ Ly 2l 3 | & < % ©
B .9 ol 25| © o | ¥ ¢ 9
o EE Pl 53| o a v a QOE
© S 3 ct = 0O W i = 7] [
A w=z Sl PO & | o £ 1A Ground Surface 29
| Gray, gravelly SAND with cobbles, sp
| 1.0 damp
[ GRAVEL with cobbles. Wet at 4.8 GP
~ ‘
b
-9 'm‘ S0 0% NA 1315 [ S0
— FOR
A— S’
—-10
— Bottom of Boring
-
—13
20

—— 2% 0D, Splt-Spoon Sample
Ir 3* O0.D. SpUt-Spoon Sample

Remarks: Refer to key for explonation of termihology and symbols,

*USC soll descriptions are based on visual classification,
unless otherwlse noted. Contacts between soil layers are
approximate and may be gradual,

LEGEND

X Water Level and Date Measured
X Water Levels at Time of Drilling

WA Stote Department of Transportation

Oled Rimrock Groundwater Monitoring Well
Ins‘tollotlon

Log of Boring

MW-3

Logged By NP

Reviewed By NP

WSDOT

Fig. C-1

Environmental Service Branch




ENVIRONMENTAL BOREHOLE LOG

Date Started 10/7/97 [Locatlonswiz4, NE1/4, SEC.35, TISN, Ri6E [Depth Water First Encountered (Ft) ;4
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Remarks: Refer to key for explanation of terminology and symbols.

*USC soll descriptions are kased on visual classification,
unless otherwise noted. Contacts between soll layers are
approximate and may be gradual.

LEGEND

—_ 2* 0D, Split-Spoon Sample X Water Level and Dote Measured
I 3’ O0D. Split-Spoon Sampte X Water Levels ot Time of Drilling

WA State Depariment of Transportation

Old Rimrock Groundwater Monltoring Wetl
Installation

Log of Boring
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APPENDIX B
Rimrock Cleanup Action Reports

Soil Boring Sample Results
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WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION
P. O. Box 1709
4200 Main Street
Vancouver, WA 98663
(206) 696-6518

SUPPLEMENT

Cleanup Action
for the WSDOT Property at

RIMROCK

Junction U.S. 12 & SR 410
Naches, Washington




Fuel Tank Replacement
Phase 3 1990
August 1992

Rimrock DOT Facility
Junction US 12 & SR 410
Naches, Washington

In June and July 1991, a land farm was created on the DOT property known as Rimrock usmg the
contaminated soil that was excavated from the fuel tank area.

This material was spread out in alayer less than one foot thick. A front end loader was used to
rotate and mix the soil.

On February 26, 1992, five soil samples were taken from the land farm. A WRPH-HCID test was
performed on all five samples. The gasoline content was less than 20 mg/kg for all five samples.
The heavy petroleum oils were less than 100 mg/kg for all five samples. The diesel content was
less than 50 mg/kg for samples R-41 and R-42. Sample R-43 was 240 mg/kg, R-44 was 160
mg/kg and R-45 was 58 mg/kg as diesel.

By using Appendix E of Guidance for Remediation of Releases from Underground Storage Tanks,
it can be shown that the TPH levels in the land farm are in compliance with cleanup standards. The
mean for the five samples of 50, 50, 240, 160, and 58 is 111.6. The standard deviation is 85.6.
The results of the formula in Appendix E is 170.3 mg/kg as diesel which is below the cleanup
standard of 200 mg/kg.

The material from the land farm was used to fill a low area on site.




APPENDIX
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE (206)922-2310 - FAX (206)922-5047

Date: March 17, 1992

Report To: WA St. Dept. of Transportation
Lab No: 22943

Report On: Analysis of Soil
Page 1 of 3

IDENTIFICATION:

Samples received on 02-28-92
Project: Rimrock

- —— S D G T T G D €T G o G D S S 0 S e e e . e s ey e ey e g S e e S R e S R s K R . b e e D S S . e

ANALYSIS:

Lab Sample No.

Client ID

R~-41

R-42

R-43

Units

mg/kg

mg/kg

mg/kg

WTPH-HCID
Gasoline (c7.-cy
Diesel (>cz-c29
Heavy Petroleum
0ils ()

< 20
< 50

< 100

< 20
< 50

< 100

< 20
> 50

< 100

BURROGATE RECOVERIES

WTPH~HCID
1-Chlorooctane %
Perylene %

98
87

92

102
99

ND = None detected
< less than
> greater than

89

Results are reported on a dry weight basis.

Continued . .

This report is issued solely for the use of the person or company to whom it is addressed, This labaratory accepls responsibility only for the due performance of analysis in accordance with
industry acceptable practice. In no event shall Sound Analytical Services, Ine. or is employees be responsible for consequential or special damages in any kind or n any amount.




SOUND ANALYTICAL SERVICES, INC.

WA St. Dept. of Transportation
Project: Rimrock

Page 2 of 3

Lab No. 22943

March 17, 1992

Lab Sample No. 4 5

Client ID. R-44 R~-45

Units mg/kg mg/kg

WI'PH-HCID ‘ ,
Gasoline (c7-cy < 20 < 20
Diesel (>ci-c2) ' > 50 > 50
Heavy Petroleun '
Oils (cu+ < 100 < 100

SURROGATE RECOVERIES

WITPH~-HCID
1-Chlorooctane % 91 101
Perylene % 85 100

ND = None detected
< less than
> greater than

Results are reported on a dry weight basis.

Continued . . .

his report is issued solely for the use of the person or company to whom i is eddressed. This laboratory accepts responsibility only for the due performance of analysis in accordance with
1dustry acceplable practice. In no event shall Sound Analytical Services, Inc. or s employees be responsible for consequential or special damages in any kind or i any amount,




SOUND ANALYTICAL SERVICES, INC.

WA St. Dept. of Transportation
Project: Rimrock

Page 3 of 3

Lab No. 22943

March 17, 1992

Lab Sample No. ' 3 4 5
Client Identification R-43 | - R-44 R-45
Units mg/kg mg/kg mg/kg
WTPH-D
Diesel (>cu-c29) 240 160 58
SURROGATE RECOVERIES ‘
WTPH-D _
Perylene % 68 66 68

Results are reported on a dry weight basis.

SOUND ANALYTICAL SERVICES

W @4

STAN P. PALMQUIS#

bis report is issued solely for the use of the person or company to whom it is addressed. This laboratory sccepls responsibility only for the due performance of analysis in accordance with
dustry acceplable practice. In no event shall Sound Anslytical Services, Inc. or ils employees be responsible for consequential or special damagcsinmykﬁndorinanyumount




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4313 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE (206) 922-2310 - FAX (206) 922-5047

ANALYTICAL NARRATIVE

Client: WA St. Dept. of Transportation Date: March 17, 1992
Project: Rimrock Lab No.: 22943

Delivered by: Harry Horne

——————-——_---—-————-———-—-.——-..——.——.——--—-.-----—————-——-————_——u————.—-——n—.———

Date Sampled: 02-27-92

Condition of Samples on Receipt:

Samples were received cold and in good condition. Chain-of-custody
was in order.

EXTRACTION AND ANALYSIS DATES

Samples were analyzed for diesel range hydrocarbons per WA State DOE
method WTPH-D. Samples were extracted on 03-12-92,. The extracts
were analyzed on 03-16-92 and reported on a dry weight basis.

Samples were qualitatively screened for total - petroleum fuel
hydrocarbons in accordance with WA State DOE Method WTPH-HCID.
Samples were extracted on 03-01-92. The extracts were analyzed on
03-06-92 and reported on a dry weight basis.

All Quality Control was within acceptable limits.




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE (206) 922-2310 - FAX (206) 922-5047

QUALITY CONTROL REPORT

Client: WA St. Dept. of Transportation
Project: Rimrock
Lab No: 22943
Matrix: Soil
Units: ng/kg
Date: March 17, 1992
DUPLICATES
Lab No: 22943 (1) Client ID: R-41
Parameter Sample(S) Duplicate (D) RPD
WTPH-HCID
Gasoline (C7 - C12) < 20 < 20 0.0
Diesel (>C12 - C24) < 50 <. 50 0.0
Heavy Petroleum
0ils (>C24) < 100 < 100 0.0
BURROGATE RECOVERIES
WTPH-HCID
1-Chlorooctane % 98 92
Perylene % 87 87
Lab No: 22943 (3) Client ID: R~43
'| Parameter Sample(S) Duplicate(D) RPD
WTPH~D '
Diesel (ciz-c29 240 230 4.3
S8URROGATE RECOVERIES
WTPH-D
Perylene ‘ 68 73
<.= less than
Results reported on a dry weight basis. ,
*RPD = relative percent difference
= [(S~-D) /. ((S+ D) / 2)] x 100
his report Is issued solely for the use of the person or company {o whom it is add d. This laboratory accepts responsibility only for the due performance of analysis in accordance with

rdustry acceptable practice. In no event shall Sound Analytical Services, Inc. or iis employees be responsible for consequential or special damages in any kind or in any amount.
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- - Sample: 229434 Channel: HP 5640-11 Filename: 229434
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g UNDERGROUND STORAGE TANK
= = | Site Check/Site Assessment Checklist

The purpose of this form is to certify the proper investigation of an UST site for the presence of a release. These activities
shall be conducted in accordance with Chapter 173.360 WAC. A description of the various situations requiring a site
check or site assessment is provided in the guidance document for UST site checks and site assessments.

This Site Check/Site Assessment Checklist shall be completed and signed by a person registered with the Department of
Ecology to perform site assessments.

Two copies of the results of the site check or site assessment should be included with this checklist according to the re-
porting requirements in the guidance document for UST site checks and site assessments.

For further information about completing this form, please contact the Department of Ecology UST Program.

The completed checklist should be mailed to the following address:

|'Underground Storage Tank Section
Department of Ecology

Mail Stop PV-11

Olympia, WA 98504-8711

UST/SYSTEM OWNER/AND LOCATION;

UST Owner/Operator: L/[/ 5 [9 a 7 .
Owners’ Address: 7445 220 /‘7‘0740 2 6 /0/ K -0/

P.O. Box
O/m Jia Y ety 9B 5GY
7 City State 2P-Code

Telephone: (Zol) 735.3— 7062

Site ID Number (on Invoice or available from Ecology if tank is reglstered) ~ol2e/e - e e e e
Ste/Business Name: . |4/ S00. 7— 01-.0 /e/mrdc/( /"f?llfl ﬁmnc e 5’/7(( -

SiteAdciress: JC% S2 /2 g,' ,S“/Z f//O B .-_“_'-_’,__;A.‘- - ,—mya,é-,mqﬁ -
Street Caunw ¢ -
R Y, R
. * City .., . Stale v o ;lF:-Codo ol

2ESITEICHECK)

Registered Person: jé/O/“ /4/ /éé/‘ib ‘

Addrass: 4200 paows ST,
Streat '
» Vc?ﬂedc{/l/ef" | Lk
ty D
Telephone: (20C) &I6-6578 ‘ \

ECY 010-158 {12/90) page 1




[

3.TANK INFORMATION »  “'" gy o

1. Tank ID Number (as registered with Ecology): 2. Year installed:

- 3, Tank capacity In gallons:; ‘ 4. Last substance stored:

nnl d LR g f aslaba

“'RERSON'FOR CONDUCTING SITE CHECK/SITE ASSESSMENT 4k iy

".qu\s“ TPy ,[:! WRPTRE L
Gl i pro) i
1AL FF“',& s "‘ﬁ’?"“'lf pm m«ga‘r R

Check one:

|

Investigate suspected release due to on-site environmental contamination

Investlgate suspected release due to off-site environment;l contamination

Extend temparary closure of UST system for more thén 12 months

UST system undergoing changé-in-service

UST system permanently closed-in-place

US'I.' systemn permanently closed with tank removed

Required by Ecology or dslegated agency for UST system closed before December 22, 1988
Other {describe):

Each item of the following checklist shall be initialed by the person registered with the Department of Ecology whose
signature appears below.

Yes No
1. Has the site check/site assessment been conducted according to applicable procedures specified in the UST }k ‘&

site check/site assessment guidance issued by the Department of Ecology?

2. Has a releasa from the UST system been confirmed? ‘ ' \.L R’

NOTE: Ownersfoperators must report all confirmea releases fo the Departmem‘ of Ecology or delagatad agency w:thln 24
hours.

3. Are the results of the site check/site assessment enclosed with this checklist? ' ‘\&-\%

NOTE: Two coples of the site checkisita assessment results must be submitted to the Departrment of Ecology according lo the
raporting requirements specified in the UST sita checklsite assessment guidance.

. - . e e s . ~ el s - ' . - -~ P - e

N

I hereby cem]y that I have been in responsible charge of perfomwzg the su‘e check/szte assessment descnbed above.

Persons submzrtmg faLse information are subject to penalnes under Chapter 173.360 WAC.

T
2

. e e m e [P—— 4 e veew R n’ male S UL IRT

Signature of Persan Registersd with Ecology Co e

(- é— ‘7( ) ) 7
Oste Signature of Tank Owrier OI ed Hep ]
| i

ECY 010-158 {1230} ] . page 2
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WASHINGTON STATE
DEPARTMENT OF TRANSPORTATION
P. O. Box 1709
4200 Main Street
~ Vancouver, WA 98663

(206) 696-6518

Cleanup Action
for the WSDOT Property at
RIMROCK

Junction U.S. 12 & SR 410
Naches, Washington




Fuel Tank Replacement
Phase 3 1990
October 1991

Rimrock DOT Facility
Junction US 12 & SR 410
Naches, Washington

On May 7, 1991, Washington State Department of Transportation (DOT) and its contractor, Stokes
Construction, Inc. of Seattle, WA removed a 500 gallon unleaded tank and a 1,500 gallon diesel
tank. The unleaded tank had two holes in the north end of the tank.

Because of the odors present during tank removal, additional excavation of contaminated soils was
done. The contaminated material was stockpiled on site.

Seven soil samples were taken from the excavation and one water sample was taken from the
ponding area to the west of the site. The soil samples yielded results up to 4,800 ppm gas and up
to 270 ppm as diesel. High levels of BTEX were also present. No contamination was found in the
water sample.

On June 14, 1991, additional excavation of contaminated soils was performed using a DOT
backhoe and operator. Soil samples 21, 22, and 23 were taken from the excavated area at the end
of the day. Sample 22 yielded 8,400 ppm as aged gas/diesel,

On June 25, 1991, excavation was again performed using 2 DOT backhoe and operator. The
excavated material was stockpiled on site. At the end of the day, samples 41 through 49 were
taken. The results of these samples showed that high levels of contamination still existed in the
center area and the south end of the excavation.

On July 11, 1991, additional excavation was done using a DOT backhoe and operator. At the end
of the day, samples 51 through 55 were taken. The results of these samples showed the high levels
of contamination had finally been removed. However, sample 51 was 110 ppm as aged gas/diesel
and sample 54 was 340 ppm as aged gas/diesel. These samples were taken adjacent to the shop
building. Further excavation in the direction of the remaining contamination would damage the
building,




The excavated contaminated soil was placed into a land farm on site. The material was spread out
into a layer about 12" thick.

The DOT is requesting a conditional closure of this site due to the contamination extending under
the shop building. When the shop building is removed or before the property is sold, the
contaminated areas will be re-excavated, tested, and treated in accordance with regulations then in
place. A copy of this report shall be kept in the DOT facility file at all times,

Soil samples will be taken from the land farm. When the Total Petroleum Hydrocarbons (TPH)'
results due to diesel contamination are all below 200 ppm and/or due to gasoline contamination are
all below 100 ppm, the land farm will be considgréd closed and a supplemental report will be
prepared. | :
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& TOXIC WASTE ANALYSIS
N 96424 - TELEDIONE (200)922.2410 » pax (2069223047

SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IV INDUSTRIAL
4813 PACIFIC INGHWAY EAST, TACOMA, WASH!NGTO

Report To: WA State Dept. orf
Transportation

Report On: Analysis of Soil & Water

IDENTIFICATION:

Samples Received on 05-08~91

Project: Rim Rock

Date: May 17, 1991

Lab No.: 17508

ANALYSTY::

Lab Sample No. 1 2 3 4

Client Identification #1 #2 #3 #4

Matrix/Units Soil Soil Soil Soil
mg/kg ng/ky my/ kg mg/ ket

Benzene 5.5 < 0,05 < 0.05 0.41

Toluene 130 < 0.05 0.20 2.7

Ethyl Benzene 32 < 0,05 < 0.05 0.7

Xylenes 340 < 0.05 0.62 6.9

BTEX by EPpA SW=846

Method 8020

Total Petroleum Fuel

Hydrocarbons by EpPA

SW-846 Modified 1,500 < 10.0 94 270

Method 8015

TPH as Aged Gas Diesgel Diesel

Note - BTEX and Tpy 8015 s0il results reported on an as received
basis,

Continued , , , , .,




o

SOUND ANALYTICAL SERVICES, INC.

WA State Dept. of
Transportation -
Project: Rim Rock
Page 2 of 2

Lab No, 17508

May 17, 1991

Lab Sample No. 5 6 7 8
Client Identification #5 #6 &7 48
Matrix/Units Soil "Soil Soil Water

ng/kg ng/kg ng/kyg ng/1
Benzene 0.44 0.51 9.0 | < 0.001
Toluene 5.3 14 190 < 0.001
Ethyl Benzene 1.3 . 3.1 62 < 0.001
Xylenes 15. 62 420 < 0.001

BTEX by EPA SW-846
f Method 8020

Total Petroleum Fuel
Hydrocarbons by EPA 49 380 4,800 < 1.0
SW~846 Modified
Method 8015

TPH as Aged Gas | Aged Gas | Aged Gas

- Note -~ BTEX and TPH 8015 soil results reported on an as received
basis. ' '

SOUND ALYTICE;ijfizszS

C. CARRY wﬁzg/

“his report i fssued solely for the use of the person of sompany (o wham i Is uddreased, This laborlory secepts respansibility only for the dua petformance of analysls in gecordance with
wWhuslry scceplable practice. In no event shalf Sound Analvtical Services, Inc, or its emplayees be respansible for copsequential of 2oecial damarss in anv Yiad ar 'n *3v ~mowm




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
1313 PACTIIC HIGHWAY EAST, TACOMA, WASIIINGTON 98124 - TELGPHONE (206)922-2310 - FAX (206)522.5047

. - EY]

Report To: WA State Dept. of Date: June lé:F1991
Transportation

Report On: Analysis of Soill Lab No.: 18155

IDENTIFICATION:

Samples Received on 06-14-91
Project: Rim Rock

ANALYSIS:
*Total Petroleum
Lab Sample No. Client ID Fuel Hydrocarbons, me/kKe
1 #7 2 - < 10
2 = 11 8,400
as Aged Gas/Diesel
3 £ A5 ‘ < 10

*TPH by EPA SW-846 Modified Method 8015

‘Note - Results reported on an as received basis.

SURROGATE_RECOVERY, %

Lab Sample No. 1 2 3
TPH by Mod 8015
l-Chlorooctane 89 249% ‘ 93
Perylene 72 76 75

*Surrogate recovery invalid due to matrix interference.

SOUND LYTTICAL SERVICES
%%/kuﬂ
- T. Y zuﬁ?%;?

bis report Is issued solely for the use of the perion of company 10 whom it is addressed. This laberatory acoepts responsibilify only for Ibe due perforntance of analysie In sceordance wilh
wuztry aceeplable practice, In fu sverl shall Sound Anatytical Sewvices, Ine. of jls employees be responsible for conseguentlal or speelal damages fn any kind or in sny amount,
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SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
#813 PACIFIC IIGHWAY BAST, TACOMA, WASHINGTON 98124 - TELEPI IONE (306)922-2310 - FAX (206)922.5047

-

Report To; wa State Dept. of Date: July 3, 1991
: Transportation

Report On: analysis of Soil Lab No.: 18423

IDENTIFICATTION: ’

Samples Received on 06-28-=91
Project: RimzRocke

G by e 6 D D 00w e -———-—-—.—-—---————-u——--usq—--n.-———-.-_——q..-_—q e o . o

ANALYSTS;
- *Total Petroleum
Labr Sample No. Client 7D Fuel Hydrocarbonsg, ng/kg
1 41 < 10,0
2 432 ' 22
Aged Gas
3 43 29

Aged Gas/Diesel

4 | ;2;G 210

Aged Gas/Diesel

5 ’ 45 140
Aged Gas/Diesel

6 46 . 7,600
Aged Gas/Diesel

7 47 ' 7,100
Gas/Diesel

8 48 720

Aged Gas/Diesel

9 49 1,200
: .Aged Gas/Diesel

*TPH by EPA 5W-846 Modified Method 8015

Note = Results reported on an as received basis.

anes of anoly

. N . e snecial Azmincss In unv Vind ne dn
uslry aceeplable practice. In no event shall Sound Analgtieal Services, [uc. or its emiployees be responsible for conzeouential br necial dan i




SOUND ANALYTICAL SERVICES, INC.

SPECIALIZING IN INDUSTRIAL & TOXIC WASTE ANALYSIS
4813 PACIFIC HIGHWAY EAST, TACOM, » WASHINGTON 98424 . TELEPIHIONE (205)922-2310 - FAX (206)922-5047

-

Report To: wa State Dept. of Date: July 15, 1991

Transportation
Report oOn: Analysis of Scil

Lab No.: 18642

IDENTIFICATION:
Samples Received on 07-11-91
Project: Rimrock

l-—-q—--h-—l—---—-—-h—-o-—m——---——--n——--—-—u--..-——w--n..——-s-a-.-.—qnyo.....——._._

ANATYSTS:

*Total Patroleunm

Lab _Sample No. Fuel Hydrogarbons, ma/Xg

Client 1ID

i report is jssued

usity deceplable practice. In no evert shall Sound Anahtical Services, Tne, cr its empluge

-1 51 110 ¥
Aged Gas/Diesel
2 52 45
Aged Gas/Diesel
3 53 ~ 85
Aged Gas/Diesel
4 54 340 ¥
Aged Gas/Diesel
5 85 58
-+ Aged Gas/Diesel
*TPH by EPA SW-846 Modified Method 8015 * Nexer to Beee,
Note - Results reported on an as received basis,
SURROGATE RECOVERY. %
Lab Sample No. 1 2 3 4 5
TPH by Mod 8015 106 86 101 104 B4
1~Chlorooctane 84 72 65 73 75
Perylene

solely for the usc of tha petson of company to whom it is uddeoesed. This la
be resconzibls for consequential or sneeial GAMANAS n s Vet ar fn cms oo
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STATE OF WASHINGTON

DEPARTMENT OF ECOLOGY
Mail Stop PV-11 e Olympia, Washington 98504-8711 e (206) 459-6000

Octstun, 27 1191
OLO ﬁ/f“‘f ,Z(’OIC

Dear Underground Storage Tank Owner:

We recently received information on the following site which indicates that
tank(s) have been closed:

Site Number: O(aal(a Tank ID#s: Q(OEO\O‘QOM QGEO\OQ(
Site Address:SﬁlQ/ mP !85.. 5;5C/T WTH:'\. SR q ’OJ

Until we receive documentation that the tank(s) have been permanently closed in
accordance with federal and state regulations, we are unable to consider them
closed for regulatory and billing purposes. If such closure has been completed,
please fill out the enclosed form(s) as marked below and return them to our
office as soon as possible. We will then be able to correct our records and
resolve any outstanding fee payment issues relating to this site.

For tanks closed before March 1, 1991;
Permanent Closure/Change-in-Service Checklist
For tanks closed after March 1, 1991;
1 % Stotes

v Permanent Closure/Change-in-Service Checklist Sen //,21»9(
[edl Site Check/Site Assessment Checklist S £ 1-6-9/
o Two copies of Site Assessment Report 7 n

[
' )

Please complete the forms and return them to:

-
L ]

Y

Washington State Department of Ecology
Underground Storage Tank Section

Mail Stop PV-11

Olympia, WA 98504-8711

Thank you for your cooperation. If you have any questions, please call me at
(206) 438-7764. '

Sincerely,

yee’M. Smith
Data Management Unit

Enclosures

- 3 "




. UNDERGROUND STORAGE TANK
Permanent -Closure/Change~In~Service Checklist

The purposc of this form is to cerlify the proper closure/change-in-service of underground-storage tank (UST) systems.
‘These activitics must be conducted in accordance with Chaptcr 173.360 WAC., Washmglon State UST rules require the
tank owner or operator to'notify Ecology in writing 30 days prior to closure or change-in-scrvice of tanks, 'I‘hns must be
done by completing the 30 Day Notice form (ECY 010-155).

Tms Permanent Closure Checklist shall be completed and signed by a Licensed l)Lu)mnnsswmng Supemsor. The super-
visor shall be on site when all tank permanent closure/change-in-service activities arc being conducted, The firm which
employs the licensed supcms’or\ shall also be licensed by the Washington State Department of Ecology as a Service Pro-
vider. Ifany of the activities listed below have been supervised by a different Jicensed supervisor, a separate checkhst
must be filled out and signed by lt%\hccmed supervisor performing those activitiés.

v

For further information about compl&ting this form, pleasc contact the Department of Ecology UST Program.

A separate checklist must be completed foreach UST system (tank and associated piping), except that US’I‘ systems at

one site may be reported together by completing page 2 of this (orm scparately for each system. The completed checklist
should be mailed to the followmg address within 30 days ol the compicetion of the closure or changc-m-semce. '
Underground Storage Tank Section
Depariment of Ecology

Mail Stop PV-11
Olympia, WA 98504-8711

py) 5oLy mm:ut«m‘wxmm T AT T _xFi:e‘u,imw Faie vl i ” T .};,r s o AT " S G R
AU e S M S WNE AR BT O ERTION v‘fﬁgﬁg“{l{%ﬁﬁﬁfﬁﬁ% e

Slte'bwner/Operator:' TS D.OTT

Owners Address:

Bireat - 7.0, Box

- i Ciy Stale T 2IP-Cods
Telephone: ( )

Site ID Number (on Involce or avallable from Ecology if tank is Tegistered): WD ¥ I8 a8 -1 &

Site/Business Name: _(J\)‘S D AT K‘W Lo W { OVN '\”rc y

Site Address: - Ve Vf) 24 2 £ SK. a 1O
Streat t ' ) County
NAche 5 A '
City Stale 2IP-Code
",'; R ARG R ’.'.,-_.#T‘I T T LR IMU-‘HV A o T ey d L Y0 . =2 FeT ik,
AR RN O S TR e CHANGEIN-SERVICE PEREORVED BY o dlh L
Flrm: , St Kes G)N\)’ ’/%_l//, frond  FAC . Ucense Numbef; Sto Kﬁ»f—l logod|
Addrass: - - \ ,D a1 KDO% / (D A L ,7
rant | N P.Q. Box
St MSL T e
City Stale i 2PLCade
Telaphone: (QAp) 435 g%
- D
lcensed quervlsor; (\-, Vg > 7{’\\?) \{».;,/,( “ , nggg;gnmﬂ%ggg Woo0Ap L
ECY 00162 . (12/80) o ’

Ay page 1




TR L il e cormpleled sgparately for Gach Iank permanéntly closed (degommlssioned) of change-
ln-servlce at tHe slle. For addlllonal tanks you may photocopy thls form prlor to complellng

3 LA B L Y, o

T ,,_43« A e u’lj'" AR .uu.»,,.a;n ”"",]l‘”' ;uyﬁ,ﬂmlml"" r'“.l-», r.» T T
TR TR e CETNE CRMATION e

- !

Tl m 1T b £ S lttﬂ*l\’!lnhﬁﬁ" Byl Wi
s O g i IGY R T L R TSR P e oo, - . ‘. / é@—g
1. Tank 1D l‘s!dmbe( (as régistered with Ecology): 2. Year Installed: -~ .- ? .
TR L L L . ' ' =
3. Tank cdpacily 1A gallons: - / = 7,400 st el " 4. Dalk of las{ use: 5 ’”é"'T <7 {
5. Last substanté stored: L2l D e sl 6. Dale of closure/Charige-In-service: -7-9
7. "lyp'é' of closiife:  Closure with Tank Removal ! Xl In-place Closure D " Change-In-Service D

'

8. Il In-pldce tiosure 13 Used, the tank has been filled with the following substance:

9. If changé-in-sarvics, indicate new substance stored in tank:
10. Local peini(s) (it any) obtalned from: Y A Kd AMUA Co.

Always contact lotal aihorities regarding pefmll requlrements.

11, Has a $lib a5sassment been completed?  Yes l No IX]

Unless an.éxternal roleasa dataclion system Is oposaling at the timo of closure or change in service, and a report Is provided as speclliad In WAC
173-360-390, & silo assossmont must be conducled. This sile assossmunt must be conducted by o parson registerad whh the Deparimant of
Ecology lo porform silo assessmonls, Resulls of tho silo assessmon! musi ba included with the Slla Assossmanl Checklist (ECY 010-158).

B

i ,,;‘i e RN 1 5% R

2., CHEGKLIS T,

"y aetage sndpalyl

Each 1tcm of the followmg checklist shall be initialed by the licehsed sipeérvisor whose sxgnalurc appears below. o
Yas No

1. Has all llquld been removed lrom product fines?

|2, H&s all produict piplng been capped or removed?

3. Have all Hon-product lines been capped or removed?

4. ,Havé dil liquild and accumulated sludges been removed from the tank?

5. Hasthe l'énk baéen properly purged or Inened?

6. Have ths drop tube, flll plpe gauge pipe, pumps and other tank fiktures been removed?

7. Have all’ tank openlngs been plugged or capped? NOTE: One plug should havé 1/8 Inch vent hole.

8. Hava all sludges removed from the tank been designated and disposed of in accordance wilh tha state
of Washlngtons dangerous wasle regulations {Chapler 173-303 WAC)? J§ /g/ 1/

8. Ifrémoved, was tank properly labeled and disposed of in accordance with all applicable local, state
‘and federal ragulations?

*llem not appllcable

I hereby cernﬁ that I have been the licensed suparwmr present on site during the above listed permanent closure activities and to
the best of niy knowledgc they have been condicted in compliance with all applicable state and fedcraI laws, regulations and

procedures permmmg fo una’erg,’round s!orage tanks.
Persons submlr{mg false mfornmnan are subject 10 perm jes w C/mp!er /%
5= 9/ »

Slpmltuza/f(l:l/ensed Supervlsol

gé&&&ﬁéx%

) f’fl‘ i ""’t

it b &' EL R : A' ,»: FRaae gl . 'Wiﬂ ﬂh; : .. .- 3 et .. 1
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Sound Analytical Services, Inc.
ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 Pacific Hwy East * Tacoma, WA 98424

(253) 922-2310 » FAX (253) 922-5047
e-mail: SoundL@aol.com

TRANSMITTAL MEMORANDUM

DATE: October 24, 1997
TO: Norm Payton .
WSDOT - Operations, Olympia
P.O. Box 47358
Olympia, WA 98504-7358
PROJECT: Rimrock Monitoring Wells

REPORT NUMBER: 68083

Enclosed are the test results for six samples received at Sound Analytical Services on October 13, 1997.

The report consists of this transmittal memo, analytical resuits, quality control reports, a copy of the
chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any
requested raw data.

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincerely,

\\\\‘M_ﬂ Lt \\'.C ’6/6/-.&'7 o L»{)

Dawn Werner
Project Manager




SOUND ANALYTICAL SERVICES, INC.

Client Name
Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

Dilution Factor

Analyte
Lead

_WSDOT - Operations, Olympia
RMW 3
68083-01
10/13/97
10/14/97
10/15/97
1

Metals by ICP - USEPA Method 6010

Result
(mg/L)

PQL
ND

0.15

Flags

D




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 4
Lab ID: 68083-02
Date Received: : 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
Dilution Factor 1

Metals by ICP - USEPA Method 6010

Resulit ‘
Analyte ‘ ~ {mglL) PQL Flags
Lead ND 0.15




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 2
Lab ID: 68083-03
Date Received: ) 10/13/97
Date Prepared: ’ 10/14/97
Date Analyzed: 10/15/97
Dilution Factor 1

Metals by ICP - USEPA Method 6010

Result
Analyte {mg/L) PQL Flags
Lead ND 0.15




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

Dilution Factor

Analyte
Lead

WSDOT - Operations, Olympia
RMW 1
68083-04
10/13/97
10/14/97
10/15/97
1

Metals by ICP - USEPA Method 6010

Result
(mg/L) PQL

ND 0.15

Flags




- SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations; Olympia
Client ID: RMW 3
Lab ID; 68083-01
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/15/97
% Solids -

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low
Trifluorotoluene (PID) 111 ' 57
Trifluorotoluene (FID) 107 50
Result

Analyte {mg/L) PQL

Benzene ND 0.0005

Toluene ND 0.0005
Ethylbenzene ND 0.0005

m,p-Xylene 0.001 0.001

o-Xylene 0.00094 0.0005

Gasoline ND 0.05

High
153
150

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 4
LabiD; 68083-02
Date Received: : 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/15/97
% Solids -

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 107 57 1583
Trifluorotoluene (FID) 107 50 150
Result

Anaiyte (mg/L) PQL Flags
Benzene ND 0.0005

Toluene ND 0.0005

Ethylbenzene ND 0.0005

m,p-Xylene ND 0.001

o-Xylene ND 0.0005

Gasoline ND 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Ctient ID: RMW 2
Lab ID: 68083-03
Date Received: 10/13/97
Date Prepared: ' 10/15/97
Date Analyzed: 10/15/97
% Solids -

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) : 107 57 183
Trifluorotoluene (FID) 108 50 150
Result

Analyte {mg/L) PQL Flags
Benzene ND 0.0005

Toluene ND 0.0005

Ethylbenzene ND 0.0005

m,p-Xylene ND 0.001

o-Xylene ND 0.0005

Gasoline ND 0.05




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

RMW 1

68083-04

10/13/97
10/15/97
10/15/97

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Surrogate
Trifluorotoluene (PID)
Trifluorotoluene (FID)

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Gasoline

% Recovery

ND
ND
ND
ND
ND
ND

109
107

Resuit
(mg/L)

Flags

PQL
0.0005
0.0005
0.0005
0.001
0.0005
0.05

Recovery Limits

Low High
57 153
50 150

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID; ' RMW 2 - 10
Lab ID: 68083-05
Date Received: 10/13/97
Date Prepared: 10/16/97
Date Analyzed: 10/19/97
% Solids ‘ 75.39

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags ' Low High
Trifluorotoluene (PID) . 72 . ' 37 125
Trifluorotoluene (FID) 72 50 150

- Sample results are on a dry weight basis.

Result
Analyte (mg/kg) PQL Flags
Benzene ND 0.026
Toluene ND 0.026
Ethylbenzene ND - 0.026
m,p-Xylene ND 0.053
o-Xylene ND _ 0.026
Gasoline ND 2.6

10




SOUND ANALYTICAL SERVICES, INC.

Client Name : WSDOT - Operations, Olympia
Client ID: RMW 1 -10
" Lab ID: 68083-06
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: : -10/19/97
% Solids 77.31

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 71 37 125
Trifluorotoluene (FID) 69 50 150

Sample results are on a dry weight basis.

' Result ‘
Analyte (mg/kg) PQL Flags
Benzene ND 0.026
Toluene ND 0.026
Ethylbenzene ND 0.026
m,p-Xylene ND 0.051
o-Xylene ND 0.026
Gasoline ND 26

}.wnl
et




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 3
Lab ID: 68083-01
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/16/97
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 67 50 150
Result

Analyte (mg/L) PQL " Flags

Diesel (>nC12-nC24) ND 0.26

Heavy Oil (>nC24-nC32) ND 0.64




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name
Client ID: RMW 4
Lab ID: 68083-02
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/16/97
% Solids -

Extended Diesel Range by WTPH-D Modified
Recovery Limits

Surrogate % Recovery Flags Low High
o-Terphenyl 64 50 150
Resuit
Analyte (mg/L) PQL Flags
Diesel (*nC12-nC24) ND 0.25
ND 0.63

Heavy Oil (>nC24-nC32)

[




SOUND ANALYTICAL SERVICES, INC.

Client Name
Client ID:
Lab ID:
Date Received:
Date Prepared:
Date Analyzed:
% Salids

Surrogate
o-Terphenyl

Analyte
Diesel (>nC12-nC24)
Heavy Oil (>nC24-nC32)

WSDOT - Operations, Olympia
RMW 2
68083-03
10/13/97
10/15/97
10/16/97

Extended Diesel Range by WTPH-D Modified

Recovery Limits

% Recovery Flags Low High
64 50 150
Result
(mg/L) PQL Flags
ND 0.26
ND 0.64

14




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name
Client ID: RMW 1
Lab ID: 68083-04
Date Received: 10/13/97 .
Date Prepared: 10/15/97
Date Analyzed: 10/17/97
% Solids -

Extended Diesel Range by WTPH-D Modified
Recovery Limits

Surrogate % Recovery Flags » Low High
o-Terphenyl 68 50 150
Result
Analyte (mg/L) PQL Flags
Diesel (>nC12-nC24) ND 0.26
. Heavy Oil (*nC24-nC32) ND 0.64

freb
a1




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 2 - 10
Lab ID: 68083-05
Date Received: 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/18/97
% Solids 75.39

Extended Diesel Range by WTPH-D Modified

Recovery Limits
Surrogate % Recovery Flags Low High
o-Terphenyl 71 50 150

Sample results are on a dry weight basis.

Resulf

Analyte (mag/kg) PQL Flags
Diesel (>nC12-nC24) ND 16
Heavy Qil (>nC24-nC32) , ND 41

16




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 1-10
Lab ID: 68083-06
Date Received: 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/18/97
% Salids 77.31

Extended Diesel Range by WTPH-D Modified

Recovery Limits
Surrogate % Recovery Flags Low High
- o-Terphenyl 82 50 150

Sample results are on a dry weight basis.

, Result .
Analyte (mg/kg) PQL ‘ Flags
Diesel (>nC12-nC24) ND 15
Heavy Oil (>nC24-nC32) ND 37




Analyte

SOUND ANALYTICAL SERVICES, INC.

Lab ID:

Date Received:
Date Prepared:

Date Analyzed:
Dilution Factor

Method Blank - T213
10/14/97

10/15/97
1

Metals by ICP - USEPA Method 6010

Result
(mg/L) PQL

Flags

16




SOUND ANALYTICAL SERVICES, INC.

Duplicate Report

Client Sample ID: RMW 3
Lab ID: 68083-01
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
QC Batch ID: , T213

Metals by ICP - USEPA Method 6010

Sample Duplicate
Resuit Result RPD
Parameter Name (mg/L) (mg/L) % Flag
Lead 0 0 NC

19




SOUND ANALYTICAL SERVICES, INC.

Matrix Spike Report
Client Sample ID: RMW 3
Lab ID: 68083-01
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
QC Batch ID: T213

Metals by ICP - USEPA Method 6010

Sample Spike MS

Result  Amount Resuit

Parameter Name (mg/L) (mg/L) (mg/L)
Lead 0 1 1.01

MS
% Rec.
101

Flag

20




SOUND ANALYTICAL SERVICES, INC.

Lab iD: Method Blank - GB1274
Date Received: v -
Date Prepared: 10/15/97
Date Analyzed: 10/15/97

% Solids -

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 107 57 163
Trifluorotoluene (FID) 105 50 150
Result

Analyte (mg/L) PQL Flags
Benzene ND 0.0005
Toluene : ND 0.0005

~ Ethylbenzene ND 0.0005
m,p-Xylene ND 0.001
o-Xylene ND 0.0005
Gasoline ND 0.05

)
p—a




~ SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

GB1274
10/15/97
10/15/97
GB1274

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Lab ID:
Date Prepared:
Date Analyzed:
QC Batch ID:
Blank
Result
Compound Name (mg/L)
Benzene ' ND
Toluene ND
Ethylbenzene ND
m,p-Xylene ND
- 0-Xylene ND
Gasoline ND

Spike
Amount
(mg/L.)
0.025
0.025
0.025
0.05
0.025
0.668

BS
Result
(mg/L)
0.0227
0.0241
0.0236
0.0478
0.0239

0.707

BS
% Rec.
91
96.4
94.5
95.7
95.5
106

BSD
Result
(mg/L)
0.0237
0.0246
0.0245
0.0495
0.0244

0.726

BSD
% Rec.
94.8
98.2
938.1
98.9
97.7
109

RPD
4.1
1.8
3.7
33
23
2.8

Flag

&2

0N




SOUND ANALYTICAL SERVICES, INC.

Lab ID: ) Method Blank - GB1275
Date Received: -
Date Prepared: 10/15/97
Date Analyzed: ' 10/18/97

% Solids

Combinatién Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 80 37 125
Trifluorotoluene (FID) 81 50 150

Sample results are on an as received basis.

Result
Analyte (mg/kg) PQL Flags
Benzene , ND 0.02
Toluene _ ND 0.02
Ethylbenzene ND 0.02
m,p-Xylene ND 0.04
o-Xylene ND 0.02
Gasoline ND 2

3




SOUND ANALYTICAL SERVICES, INC.

Duplicate Report

Client Sample ID: RMW 2 - 10
Lab iD: 68083-05
Date Prepared: 10/15/97
Date Analyzed: 10/19/97
QC Batch ID: , GB1275

ombination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 802

Sample Duplicate
Result Result RPD

Parameter Name (mg/kg) (mg/kg) % Flag
Benzene ND . ND NC
Toluene ND ND NC
Ethylbenzene _ ND ND NC
m,p-Xylene ND ND NC
o-Xylene ND ND NC

Gasoline ND ND NC




SOUND ANALYTICAL SERVICES, INC.

Matrix Spike/Matrix Spike Duplicate Report

Client Sample ID: RMW 2-10
Lab ID: A 68083-05
Date Prepared: 10/15/97
Date Analyzed: 10/19/97
QC Batch ID: GB1275

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Sample Spike MS MSD

Result Amount Result MS Result MSD
Compound Name (mg/kg) (mg/kg) (mg/kg) % Rec. (mg/kg) % Rec. RPD -Flag
Gasoline ’ ND 35.3 30.4 86.1 3141 88.1 2.3




SOUND ANALYTICAL SERVICES, INC.

Matrix Spike/Matrix Spike Duplicate Report

Client Sample ID: RMW 2 -10
Lab ID: ' 68083-05
Date Prepared: 10/15/97
Date Analyzed: 10/19/97
QC Batch ID: GB1275

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Sample  Spike MS MSD

Result Amount Result MS Result MSD
Compound Name (mg/kg) (mg/kg) (mg/kg) % Rec. (mg/kg) % Rec. RPD
Benzene ND 1.32 0.846 63.9 0.905 68.4 6.8
Toluene ND 1.32 0.972 734 0.959 72.5 1.2
Ethylbenzene ND 1.32 1 75.9 0.985 74.4 2
m,p-Xylene ND 2,65 2.08 78.5 2.04 77 1.9
0-Xylene ND 1.32 1.01 76.2 0.977 73.8 3.2

Flag

nn




SOUND ANALYTICAL SERVICES, INC.

Lab ID: ’ Method Biank - Di1359
Date Received: -
Date Prepared: 10/15/97
Date Analyzed: 10/16/97

% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low  High

o-Terphenyl 65 . 50 150
Result

Analyte {(mg/L) PQL Flags

Diesel (>nC12-nC24) ND ; 0.25

Heavy Qil (>nC24-nC32) ND 0.63




SOUND ANALYTICAL SERVICES, INC.

Lab ID:
Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Diesel (>nC12-nC24)
Heavy Oil (>nC24-nC32)

Blank Spike/Blank Spike Duplicate Report

DI1359
- 10/156/97
10/16/97
D11359

Extended Diesel Range by WTPH-D Modified

Blank Spike BS BSD

Result Amount Result BS Result

(mg/L) {mg/L) (mg/L) % Rec. (mg/L)
0 5.01 4.37 87.3 4.11
0 5 5.04 101 4,79

BSD
% Rec.
82.1
95.7

RPD
6.1
5.4

Flag




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - DI1357
Date Received: -
Date Prepared: 10/14/97
Date Analyzed: 10/17/97

% Solids ’

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High
o-Terphenyl 86 50 150

Sample results are on an as received basis.

Result
Analyte (mg/kg) PQL Flags
Diesel (*nC12-nC24) ND 13
Heavy Oil (>nC24-nC32) ND 31

9




SOUND ANALYTICAL SERVICES, INC.

Blank Spike Report
Lab ID: DI1357
Date Prepared: 10/14/97
Date Analyzed: 10/17/97
QC Batch ID: DI1357

Extended Diesel Range by WTPH-D Modified

Blank Spike BS

Result Amount Result - BS
Parameter Name (mg/kg) (mg/kg) (mg/kg) % Rec.
Diesel (>nC12-nC24) 0 250 220 89

Heavy Oil (>nC24-nC32) 0 250 240 - 95

Flag




SOUND ANALYTICAL SERVICES, INC.

Duplicate Report

Client Sample ID: WwB1-45'
Lab ID: 68084-05
Date Prepared: 10/14/97
Date Analyzed: 10/17/97
QC Batch ID: DI1357

Extended Dies‘el Range by WTPH-D Modified

Sample Duplicate
Result Result RPD

Parameter Name {(mg/kg) (mg/kg) %
Diesel (>nC12-nC24) 42 33 240
Heavy Oil (>nC24-nC32) 55 43 240

Flag
X4a
Xda

31




SOUND ANALYTICAL SERVICES, INC.

Client Sample ID:
Lab ID:
Date Prepared:
Date Analyzed:
QC Batch ID:

Compound Name
Diesel (>nC12-nC24)

Matrix Spike/Matrix Spike Duplicate Report

WB1-45'
68084-05
10/14/97
10/17/97
DI1357

Extended Diesel Range by WTPH-D Modified

Sample Spike MS MSD

Resuit Amount Result MS Result MSD

(mg/kg) (mg/kg) (mg/kg) % Rec. (mg/kg) % Rec. RPD
42 252 230 74.8 225 71.2 4.9

Flag




SOUND ANALYTICAL SERVICES, INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE: (253) 922-2310 - FAX: (253) 922-5047

BI:

B2:

MCL.:

MDL:

PQL:
X1:
X2:

X3:

X4:

X4a:

X5:
Xe6:
X7
XT7a:
‘“Adz

X9:

DATA QUALIFIERS AND ABBREVIATIONS

This analyte was detected in the associated method blank. The analyte concentration was determined not to be
significantly higher than the associated method blank (less than ten times the concentration reported in the blank).

This analyte was detected in the associated method blank. The analyte concentration in the sample was determined
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank).

Additional confirmation performed.

The reported result for this analyte is calculated based on a secondary dilution factor.

The concentration of this analyte exceeded the instrument calibration range.

The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.
Maximum Contaminant Level

Method Detection Limit

See analytical narrative.

Not Detected

Practical Quantitation Limit

Contaminant does not appear to be "typical” product. Elution pattern suggests it may be
Contaminant does not appear to be "typical" product. Further testing is suggested for identification.

Identification and quantification of peaks was complicated by matrix interference; GC/MS confirmation is
recommended. '

RPD for duplicates outside advisory QC limits. Sample was re-analyzed with similar results.

RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation
limit/detection limit. ' :

Matrix spike was diluted out during analysis.

Recovery of matrix spike was outside advisory QC limits. Sample was re-analyzed with similar results.
Recovery of matrix spike outside advisory QC limits. Matrix interference is indicated by blank spike recovery data.
Recovery and/or RPD values for MS/MSD outside advisory QC limits due to high contaminant levels.
Surrogate was diluted out during analysis.

Surrogate recovery outside advisory QC limits due to matrix composition.
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e WSDOT Copy

SOUND ANALYTICAL SERVICES, INC.

4813 Pacific Highway East » Tacoma, Washington 98424 « (253) 922-2310
ERVOTCE #r 4820830
WA DOT Operations Dept-Olyvmpia REMCE ¢

F.ll. Box 47358 Contract 94-2 Rimroclk EG:HﬁGT
Dilympia, WA 98504--7355 - Wells (Morm Pavton)

FURCHASE QRDER 2
e === :

30042“ TERMS 5 DATE PAisE s
QOHR Met 30 1O/30/97 9

QUANTITY DEGSCRIPTION UMIT PRICE EXTENDED FRICE
) BTEX/TPHG 75,00 - BAE0, 00
& TFH-D 45,00 $390 . Q0
23 Sample Digestion OF Filtering 8.00 $+32.00

[ g
4 - Metals By CF &L Q0 T2 .00

SUBTOTAL 2 $8%6.00
SALES Taxs F .00
TOTAL DUE s $896.00

White - Original, Canary - Remittance, Pink - File, Goldenrod - Accounting




APPENDIX C

Groundwater Sample Results




Sound Analytical Services, Inc.
ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 Pacific Hwy East ¢ Tacoma, WA 98424

(253) 922-2310 = FAX (253) 922-5047
e-mail; SoundL@aol.com

TRANSMITTAL MEMORANDUM

DATE: October 24, 1997
TO: Norm Payton
WSDOT - Operations, Olympia
P.O. Box 47358
Olympia, WA 98504-7358
PROJECT: Rimrock Monitoring Wells

REPORT NUMBER: 68083

Enclosed are the test results for six samples received at Sound Analytical Services on October 13, 1997.

The report consists of this transmittal memo, analytical results, quality control reports, a copy of the
chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any
requested raw data. .

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincerely,

\‘\“*?’ e 'v'\\_;( ’g’(’zz’//l& L/i)

Dawn Werner
Project Manager




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 3
Lab ID: 68083-01
Date Received: ' 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
Dilution Factor ‘ 1

Metals by ICP - USEPA Method 6010

Result
Analyte {mg/L) PQL
Lead ND 0.15

Flags

A




SOUND ANALYTICAL SERVICES, INC.

Client Name : WSDOT - Operations, Olympia

Client ID: RMW 4
Lab ID: 68083-02
Date Received: 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
Dilution Factor 1

Metals by ICP - USEPA Method 6010

Result
Analyte (mg/L) PQL
Lead . ND 0.15

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

Dilution Factor

Analyte
Lead

WSDOT - Operations, Olympia
RMW 2
68083-03
10/13/97
10/14/97
10/15/97
1

Metals by ICP - USEPA Method 6010

Result

(mg/L) PQL
ND 0.15

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID; RMW 1
Lab ID: 68083-04
Date Received: 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
Dilution Factor 1

Metals by ICP - USEPA Method 6010

Result
Analyte (mg/L) PQL
Lead ND 0.15

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 3
Lab ID: 68083-01
Date Received: - 10/13/97
Date Prepared: 10/15/97
Date Analyzed.: 10/15/97
% Solids -

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low
- Trifluorotoluene (PID) 111 57

Trifluorotoluene (FiD) 107 50

, Result

Analyte {mg/L) PQL

Benzene ND ‘ 0.0005

Toluene ND 0.0005

Ethylbenzene ND . 0.0005

m,p-Xylene 0.001 0.001

o-Xylene 10.00094 0.0005

Gasoline ND 0.05

High
153
150

Flags




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

RMW 4

68083-02

10/13/97
10/15/97
10/15/97

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Surrogate
Trifluorotoluene (PID)
Trifluorotoluene (FID)

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylene
0-Xylene
Gasoline

% Recovery

ND
ND
ND
ND
ND
ND

107
107

Result
(mg/L)

Flags

PQL
0.0005
0.0005
0.0005
0.001
0.0005
0.05

Recovery Limits

Low High
57 153
50 150

Flags




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name

Ctient ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

RMW 2

68083-03

10/13/97
10/15/97
10/15/97

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Surrogate
Trifluorotoluene (PID)
Trifluorotoluene (FID)

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylene
o-Xylene
Gasoline

% Recovery

ND
ND
ND
ND
ND
ND

107
108

Result
{mg/L)

Flags

PQL
0.0005
0.0005
0.0005
0.001
0.0005
0.05

Recovery Limits

Low High
57 153
50 150

Flags




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name

Client ID:
Lab D:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

RMW 1
68083-04
10/13/97
10/15/97

10/15/97

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Surrogate
Trifluorotoluene (PID)
Trifluorotoluene (FID)

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylene
0-Xylene
Gasoline

% Recovery

ND
ND
ND
ND
ND
ND

109
107

Result
(mg/L)

Flags

PQL
0.0005
0.0005
0.0005
0.001
0.0005
0.05

Recovery Limits

Low High
57 153
50 150

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 2 - 10
Lab ID: ‘ 68083-05
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/19/97
% Solids 75.39

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 72 ' 37 125
Trifluorotoluene (FID) . 72 50 150

Sample results are on a dry weight basis.

Result
Analyte {mg/kg) PQL Flags
Benzene ND 0.026
Toluene ND 0.026
Ethylbenzene ND 0.026
m,p-Xylene ND 0.053
o-Xylene ND 0.026

Gasoline ND 2.6




SOUND ANALYTICAL SERVICES, INC.

Client Name v WSDOT - Operations, Olympia
Client ID: RMW 1 -10
Lab ID: 68083-06
Date Received: ' 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/19/97

% Solids 77.31

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 71 37 125
Trifluorotoluene (FiD) 69 50 150

Sample results are on a dry weight basis.

Result

Analyte (mg/kg) PQL Flags
Benzene ND 0.026

Toluene ND 0.026 .

Ethylbenzene ND 0.026

m,p-Xylene ND 0.051

o-Xylene ND 0.026

Gasoline ND 26

furak
[




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 3
Lab ID: ’ 68083-01
Date Received: 10/13/97
Date Prepared: , 10/15/97
Date Analyzed: 10/16/97
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 67 50 150
Result

Analyte (mg/L) PQL Flags

Diesel (>nC12-nC24) ND 0.26

Heavy Oil (>nC24-nC32) ND . 0.64




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name
Client ID: RMW 4
Lab ID: 68083-02
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/16/97
% Solids -

Extended Diesel Range by WTPH-D Modified
Recovery Limits

Surrogate % Recovery Flags Low High
o-Terphenyl 64 50 150
Result
Analyte (mg/L) PQL Flags
Diesel (>*nC12-nC24) ND 0.25
ND 0.63

Heavy Oil (>nC24-nC32)

[y




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name
Client ID: RMW 2
Lab ID: ‘ 68083-03
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/16/97
% Solids -

Extended Diesel Range by WTPH-D Modified
Recovery Limits

Surrogate % Recovery "~ Flags Low High
o-Terphenyl 64 50 150
Result
Analyte (mg/L) PQL Flags
Diesel (>nC12-nC24) ND 0.26
Heavy Oil (>nC24-nC32) ND 0.64

14




SOUND ANALYTICAL SERVICES, INC.

WSDOT - Operations, Olympia

Client Name
" Client ID: RMW 1
Lab ID: . 68083-04
Date Received: 10/13/97
Date Prepared: 10/15/97
Date Analyzed: 10/17/97
% Solids -

Extended Diesel Range by WTPH-D Modified
Recovery Limits

Surrogate % Recovery Flags Low High
o-Terphenyl 68 50 150
Result
Analyte (mg/L) PQL Flags
Diesel (>nC12-nC24) ND : 0.26
ND 0.64

Heavy Oil (>nC24-nC32)




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW 2-10
Lab ID: 68083-05
Date Received: i 10/13/97
Date Prepared: 10/14/97
Date Analyzed: 10/18/97
% Solids 75.39

Extended Diesel Range by WTPH-D Modified

Surrogate % Recovery Flags
o-Terpheny! 71

Sample results are on a dry weight basis.

: Result
Analyte (mg/kg) : PQL
Diesel (>*nC12-nC24) ND 16
Heavy Oil (>nC24-nC32) ND 41

Recovery Limits

Low High
50 150
Flags

16




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: ‘ RMW 1-10
Lab ID; 68083-06
Date Received: | 10/13/97
Date Prepared: ’ ‘ 10/14/97
Date Analyzed: 10/18/97
% Solids 77.31

Extended Diesel Range by WTPH-D Modified
Recovery Limits

Surrogate % Recovery Flags Low High
o-Terphenyl 82 50 ’ 150

Sample results are on a dry weight basis.

Result
Analyte (mg/kg) PQL _ Flags
Diesel (>nC12-nC24) ND 15
Heavy Qil (>nC24-nC32) ND 37




Analyte

SOUND ANALYTICAL SERVICES, INC.

Lab ID:

Date Received:
Date Prepared.:
Date Analyzed:

Dilution Factor

Method Blank - T213
10/14/97

10/15/97
-1

Metals by ICP - USEPA Method 6010

Result _
(mg/L) PQL Flags

18




SOUND ANALYTICAL SERVICES, INC.

Duplicate Report

Client Sample ID: RMW 3
Lab ID: 68083-01
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
QC Batch ID: T213

Metals by ICP - USEPA Method 6010

Sample Duplicate
Result Result RPD
Parameter Name (mg/L) (mg/L) % Flag
Lead 0 0 NC

19




SOUND ANALYTICAL SERVICES, INC.

Matrix Spike Report

Client Sample ID: RMW 3
Lab ID: 68083-01
Date Prepared: 10/14/97
Date Analyzed: 10/15/97
QC Batch ID: T213

Metals by ICP - USEPA Method 6010

Sample Spike MS

Result  Amount Resulit MS
Parameter Name (mg/L) (mg/L) (mg/lL) % Rec.
Lead 0 1 1.01 101

Flag

20




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - GB1274
Date Received: -
Date Prepared: 10/15/97
Date Analyzed: 10/15/97

% Solids : -

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene (PID) 107 57 153
Trifluorotoluene (FID) 105 50 150
Result ,

Analyte ‘ (ma/L) PQL Flags
Benzene ND 0.0005

Toluene ND 0.0005

Ethylbenzene ' ND 0.0005

m,p-Xylene ND 0.001

o-Xylene ND 0.0005

Gasoline ND 0.05

oy
[N




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

GB1274
10/15/97
10/15/97
GB1274

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Lab ID:
Date Prepared:
Date Analyzed:
QC Batch ID:
Blank
Resuit
Compound Name (mg/L)
Benzene ND
Toluene ND
Ethylbenzene ND
m,p-Xylene ND
o-Xylene ND

Gasoline ND

Spike
Amount
(mg/L)
0.025
0.025
0.025
0.05
0.025
0.668

BS
Result
(mgiL)
0.0227
0.0241
0.0236
0.0478
0.0239

0.707

BS
% Rec.
91
96.4
94.5
95.7

- 95,5

106

BSD
Result
(mg/L)
0.0237
0.0246
0.0245
0.0495
0.0244

0.726

BSD
% Rec.
94.8
08.2
98.1
08.9
97.7
109

RPD
4.1
1.8
3.7
33
23
2.8

Flag

&

0\




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - GB1275
Date Received: -
Date Prepared: ‘ 10/15/97
Date Analyzed: 10/18/97

% Solids .

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

: ' Recovery Limits
Surrogate % Recovery Flags Low High

Trifluorotoluene (PID) 80 37 125
Trifluorotoluene (FID) 81 50 150

Sample results are on an as received basis.

_ Result
Analyte (ma/kg) PQL Flags
Benzene ND 0.02
Toluene : ND - 0.02
Ethylbenzene ND 0.02
m,p-Xylene ND 0.04
o-Xylene ND 0.02
Gasoline ND 2




SOUND ANALYTICAL SERVICES, INC.

Duplicate Report

Client Sample 1D: RMW 2-10

Lab ID: 68083-05
Date Prepared: 10/15/97
Date Analyzed: 10/19/97

QC Batch ID: GB1275

ombination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 802

Sample Duplicate
Result Result RPD

Parameter Name (mg/kg) (mglkg) % Flag
Benzene ND ND NC
Toluene ND ND NC
Ethylbenzene ~ ND ND NC
m,p-Xylene ND ND NC
o-Xylene ND ND NC

Gasoline ND ND NC




SOUND ANALYTICAL SERVICES, INC.

Matrix Spike/Matrix Spike Duplicate Report

Client Sample ID: ‘ RMW2-10
Lab ID: ‘ 68083-05
Date Prepared: 10/15/97
Date Analyzed: 10/19/97
QC Batch ID: GB1275

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Sample Spike MS MSD

Result Amount Result MS Result MSD
Compound Name (mg/kg) (mg/kg) (mg/kg) 9% Rec. (mg/kg) % Rec. RPD Flag
Gasoline ND 35.3 30.4 86.1 311 88.1 2.3

29




SOUND ANALYTICAL SERVICES, INC.

Matrix Spike/Matrix Spike Duplicate Report

Client Sample [D: RMW 2 - 10
Lab ID: ‘ 68083-05
Date Prepared: 10/15/97
Date Analyzed: 10/19/97
QC Batch ID: GB1275

Combination Gasoline/BTEX Analysis by Method WTPH-G/USEPA Method 8020

Sample  Spike MS MSD

Result Amount Result MS Result MSD
Compound Name (mg/kg) - (mg/kg) (mag/kg) % Rec. (mg/kg) % Rec. RPD Flag
Benzene ND 1.32 0.846 639  0.905 68.4 6.8
Toluene ND 1.32 0.972 73.4 0.959 72.5 1.2
Ethylbenzene ND 1.32 1 75.9 0.985 74.4 2
m,p-Xylene ND 2.65 2.08 78.5 2.04 77 1.9

0-Xylene ND 1.32 1.01 76.2 0.977 73.8 3.2

on




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - DI1359
Date Received: : -
Date Prepared: 10/15/97
Date Analyzed: 10/16/97
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate . . % Recovery Flags Low High
o-Terphenyl 65 50 150

: Result.
Analyte (mg/L) PQL Flags
Diesel (>nC12-nC24) ND 0.25

Heavy Oil (>nC24-nC32) ND 0.63




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab [D: DI1359
Date Prepared: 10/15/97
Date Analyzed: 10/16/97

QC Batch ID: DI1359

Extended Diesel Range by WTPH-D Modified

Blank Spike BS BSD

Result Amount - Result BS . Result BSD
Compound Name (mg/L) ~ (mg/L) {mg/L) %Rec. (mg/L) % Rec.
Diesel (>nC12-nC24) 0 5.01 4.37 87.3 4.11 82.1

Heavy Oil (>nC24-nC32) 0 5 5.04 101 479 95.7

RPD
6.1
54

Flag




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - DI1357
Date Received: -
Date Prepared: 10/14/97
Date Analyzed: 10/17/97

% Solids

Extended Diesel Range by WTPH-D Modified

‘ Recovery Limits
Surrogate . % Recovery Flags Low High
o-Terphenyl 86 50 150

Sample results are on an as received basis.

Result
Analyte (mg/kg) PQL Flags
Diesel (>nC12-nC24) ND 13

Heavy Oil (>nC24-nC32) ND 3




SOUND ANALYTICAL SERVICES, INC.

Blank Spike Report
Lab ID: DI1357
Date Prepared: 10/14/97
Date Analyzed: : 10/17/97
QC Batch ID: DI1357

Extended Diesel Range by WTPH-D Modified

Blank Spike - BS

Result Amount Resulit BS
Parameter Name (mg’kg) (mg/kg) (mg/kg) % Rec.
Diesel (>nC12-nC24) 0 250 220 89
Heavy Oil (>nC24-nC32) 0 250 240 95

Flag

30




SOUND ANALYTICAL SERVICES, INC.

Duplicate Report

Client Sample ID: WB1-45'
Lab ID: 68084-05
Date Prepared: 10/14/97
Date Analyzed: 10/17/97
QC Batch ID: DI1357

Extended Diesel Range by WTPH-D Modified

Sample Duplicate
Result Result RPD

Parameter Name (mg/kg) (mg/kg) %
Diesel (>nC12-nC24) 42 33 24.0
Heavy Qil (>nC24-nC32) 55 43 240

Flag
X4a
X4a

31




SOUND ANALYTICAL SERVICES, INC.

|

Matrix Spike/Matrix Spike Duplicate Report

Client Sample ID: WwB1-45'
Lab ID: 68084-05
Date Prepared: 10/14/97
Date Analyzed: 10/17/97
QC Batch ID: DI1357

Extended Diesel Range by WTPH-D Modified

Sample  Spike MS MSD
, Result Amount Resuit MS Result MSD
Compound Name {mg/kg) (mg/kg) (mg/kg) % Rec. (mg/kg) % Rec. RPD
Diesel (>nC12-nC24) , 42 252 230 74.8 225 71.2 4.9

Flag




SOUND ANALYTICAL SERVICES, INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE: (253) 922-2310 - FAX: (253) 922-5047

BI:

B2:

MCL:

MDL.:

D:
PQL:
X1:
X2:

X3:

X4:

X4a:

X5:
Xeé:
X7
XT7a:
X8:

X9:

DATA QUALIFIERS AND ABBREVIATIONS

This analyte was detected in the associated method blank. The analyte concentration was determined not to be
significantly higher than the associated method blank (less than ten times the concentration reported in the blank).

This analyte was detected in the associated method blank. The analyte concentration in the sample was determined
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank).

Additional confirmation performed.

The reported result for this analyte is calculated based on a sepondary dilution factor.

The concentration of this analyte exceeded the instrument calibration range.

The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.
Maximum Contaminant Level

Method Detection Limit

See analytical narrative.

Not Detected

Practical Quantitation Limit

Contaminant does not appear to be "typical" product. Elution pattern suggests it may be
Contaminant does not appear to be "typical" product. Further testiné is suggested for identification.

Identification and quantification of peaks was complicated by matrix interference; GC/MS confirmation is
recommended.

RPD for duplicates outside advisory QC limits. Sample was re-analyzed with similar results.

RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation
limit/detection limit.

Matrix spike Was diluted out during analysis.

Recoveq of matrix spike was outside advisory QC limits. Sample was re-analyzed with similar results.
Recovery of matrix spike outside advisory QC limits. Matrix interference is indicated by blank spike recovery data.
Recovery and/or RPD values for MS/MSD outside advisory QC limits due to high contaminant levels.
Surrogate was diluted out during analysis.

Surrogate recovery outside advisory QC limits due to matrix composition.
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- SOUND ANALYTICAL SERVICES, INC.

4813 Pacific Highway East « Tacoma, Washington 98424 « (253) 922-2310

Wa DOT Operations Dept-Dlympia

Faf.

Box 47358

Olympia, WA 98%04-7355

_——e———— —

HBCCT #s
QO&:

QUAMTITY
é
&
4
4

White - Original, Canary - Remittance,

EMVOLICE #: 480830

EMCE »

Contract 943 Rimrock Fonitor

Wells (Morm Fayton)

FURCHASE ORDER 3

TERMS 2
Met 3¢

DESCRIFTION

BTEX/TFHG

TFH-D

Sample Digestion OpF Filtering
Matals By I0E

Pink - File, Goldenrod - Accounting

DATE
1030 /97

UNIT FRICE
72,00
G5.00

8.00
6. 00

SURTOTAL z
SAlLES Taxs
TOTHL DUE

EXTEMDED PRICE
$A50, 00
F3P0Q ., 00

$32.00
+24.,00

$+894 .00
T QO
895,00




Sound Analytical Services, Inc.
ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 Pacific Hwy East * Tacoma, WA 98424

(253) 922-2310 » FAX (253) 922-5047
e-mail: SoundL@aol.com

TRANSMITTAL MEMORANDUM

DATE: February 19, 1998
TO: Norm Payton

WSDOT - Operations, Olympia

P.O. Box 47358

Olympia, WA 98504-7358
PROJECT: Rimrock Monitoring Wells
REPORT NUMBER: 70473
Enclosed are the test results for four samples received at Sound Analytical Services on February 6,
1998.
The report consists of this transmittal memo, analytical résults, quality control reports, a copy of the
chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any
requested raw data. :

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincerely,

&()a-u. L..k.p._;L"f/d/,IZ/"ﬂ/w o
Dawn Werner
Project Manager




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:;
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R1
70473-01
2/6/98
2/10/98
2/12/98

Gasoline Range Organic Compounds by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
102 50 150
Result
(mg/L) PQL Flags
ND 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R2
70473-02
2/6/98
2/10/98
2/12/98

Gasoline Range Organic Compounds by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

: Recovery Limits
% Recovery Flags Low High

104 50 150
Result
(mg/L) PQL Flags
ND 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R3
70473-03
2/6/98
2/10/98
2/12/98

Gasoline Range Organic Compounds by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
101 ' 50 150
Result
~ (mglL) PQL. Flags

ND 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
: R4
70473-04
2/6/98
2/10/98
2/12/98

Gasoline Range Organic Compounds by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
100 50 150
Resuit
(mg/L) PQL Flags
ND 0.05

ot




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client 1D; R1
Lab ID: 70473-01
" Date Received: 2/6/98
Date Prepared: 2/10/98
Date Analyzed: 2/12/98
% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 91 , 57 153
» Result

Analyte (mg/L) - PQL Flags
Benzene ND 0.0005

Toluene ND 0.0005

Ethylbenzene ND 0.0005

m,p-Xylenes ND 0.001

o-Xylene ND : 0.0005




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R2
Lab ID: ‘ 70473-02
Date Received: 2/6/98
Date Prepared: 2/10/98
Date Analyzed: 2/12/98
% Solids -

-Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 97 57 153
Result

Analyte (mg/L) PQL Flags
Benzene ND ' 0.0005

Toluene ND . 0.0005

Ethylbenzene ND 0.0005

m,p-Xylenes ND 0.001

0-Xylene ND 0.0005




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R3
Lab [D: 70473-03
Date Received: 2/6/98
Date Prepared: 2/10/98
Date Analyzed: 2/12/98

% Solids ‘ -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 98 : 57 153
Result

Analyte (mg/L) PQL Flags
Benzene ND 0.0005

Toluene ND 0.0005

Ethylbenzene - ND 0.0005

m,p-Xylenes ND 0.001

o-Xylene ND ~ 0.0005




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R4
Lab ID: 70473-04
Date Received: 2/6/98
Date Prepared: 2/10/98
Date Analyzed: 2/12/98
% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 97 : 57 153
Result
Analyte » (mg/L) PQL Flags
Benzene ND 0.0005
- Toluene ND 0.0005
Ethylbenzene ND 0.0005
m,p-Xylenes ND ‘ 0.001
o-Xylene ND 0.0005




SOUND ANALYTICAL SERVICES, INC.

Client Name - WSDOT - Operations, Olympia
Client ID: R1
Lab ID: ‘ 70473-01
Date Received: 2/6/98
Date Prepared: 2/11/98
Date Analyzed: . 2/16/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low

o-Terphenyl , 104 50
Result

Analyte (mg/L) PQL

Diesel (>nC12-nC24) - ND 0.26

Heavy Oil (*nC24-nC32) ND ' 0.64

High
150

Flags

10




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R2
Lab ID; 70473-02
Date Received: 2/6/98
Date Prepared: 2/11/98
Date Analyzed: 2/16/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate ‘ % Recovery Flags Low High

o-Terphenyl 124 50 150
Result )

Analyte (mg/L) PQL Flags

Diesel (>nC12-nC24) ND 0.25

Heavy Oil (>nC24-nC32) ND 0.63

11




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R3
Lab ID: ‘ 70473-03
Date Received: 2/6/98
Date Prepared: 2/11/98
Date Analyzed: 2/16/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low

o-Terphenyl 112 50
Result

Analyte {mg/L) PQL

Diesel (>*nC12-nC24) ND 0.26

Heavy Oil (>nC24-nC32) ND 0.64

High
150

Flags

0D




SOUND ANALYTICAL SERVICES, INC.

Client Name - WSDOT - Operations, Olympia
Client |D: R4
Lab ID: 70473-04
Date Received: 2/6/98
Date Prepared: 2/11/98
Date Analyzed: 2/16/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 121 50 150
Resuit

Analyte (mg/L) PQL Flags

Diesel (>nC12-nC24) ND 0.26

Heavy Oil (>nC24-nC32) ND . 064
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SOUND ANALYTICAL SERVICES, INC.

Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

Method Blank - GB1370

2/10/98
2/11/98

Gasoline Range Organic Compounds by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

~ Recovery Limits
% Recovery Flags Low High

102 50 150
Result
(mg/L) PQL Flags
ND 0.05

14




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab ID: _ GB1370
Date Prepared: 2/10/98
Date Analyzed: 2/11/98

QC Batch ID: GB1370

Gasoline Range Organic Compounds by WSDOE Method WTPH-G Modified

Blank Spike BS BSD

Result Amount Result BS Result BSD
Compound Name {mg/L) (mg/L) (mg/L) % Rec. (mg/L) % Rec. RPD
Gasoline Range Organics 0 1.25 1.1 88.3 1.1 88.3 0

Flag

15




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - GB1370
Date Received: -
Date Prepared: 2/10/98
Date Analyzed: 2/11/98

% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate : % Recovery Flags Low High
Trifluorotoluene 145 ) 57 153
Result

Analyte : (mg/L) PQL Flags
Benzene ND 0.0005

Toluene : ND 0.0005

Ethylbenzene ND 0.0005

m,p-Xylenes ND 0.001

o-Xylene ND 0.0005

16




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab ID: GB1370
Date Prepared: 2/10/98
Date Analyzed: 2/11/98

QC Batch ID: GB1370

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Blank Spike BS BSD

Result Amount Result BS Result BSD
Compound Name (mg/L) {mg/L) (mg/lL) %Rec. (mg/L) % Rec. RPD Flag
Benzene 0 0.025 0.0208 83.2 0.0255 102 20 ,
Toluene 0 0.025 0.0186 74.4 0.0234 93.6 23
Ethylbenzene 0 0.025 0.0212 84.8 0.0261 104 20
m,p-Xylenes 0 0.05 0.0435 87 0.0533 107 21
o-Xylene 0 0.025 0.0211 84.4 0.0258 103 20




SOUND ANALYTICAL SERVICES, INC.

LabID: Method Blank - DI1465
Date Received: -
Date Prepared: 2/11/98
Date Analyzed: 2/16/98

% Solids ' -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 124 . 50 150
Resuit

Analyte (mg/L) PQL Flags

Diesel (>nC12-nC24) ND 0.25

Heavy Oil (>nC24-nC32) ND 0.63

18




SOUND ANALYTICAL SERVICES, INC.

Lab ID:
Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Diesel (>nC12-nC24)
Heavy Qil (>nC24-nC32)

Blank Spike/Blank Spike Duplicate Report

DI1465
2/11/98
2/16/98
DI1465

Extended Diesel Range by WTPH-D Modified

Blank
Result
(mg/L)
0
0

Spike
Amount
(mg/L)
5.01
5

BS
Result
(mg/L)

5.49
4.85

BS
% Re
110
97

BSD

Result
c. (mg/L)

562
4,67

BSD

% Rec.

112
93.3

RPD
1.8
3.9

Flag

19




TPH-G DATA PACKAGE
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TPH-D DATA PACKAGE
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Responsé_ ASJM1997.DFID1A
6.67
80000
60000
40000
20000
+
0 T IIII]IIllllllllllllilllllllil]lllllllllll
Time 620 630 640 650 660 670 680 690 700 7.10
Response_ ASJ1997. D\FID1A
11.82
100000
50000 -
+
0.7lll IIII]I!’I]IIII’ T T T T I|FT|IIII|IIIIIII|
Time 1140 1150 1160 1170 1180 1180 1200 1210 1220

ASJ1997.D WDXF0115.M

Tue Feb 17 09:19:57 1998

#1 1-chlorooctane (surrogate
R.T.: 6.669 min
Delta R.T.: -0.038 min
Response: 779289

Conc: 213.60 ng/ul

#2 o-terphenyl (surrogate)
R.T.: 11.821 min
Delta R.T.: -0.029 min
Response: 1178516

Conc: 207.09 ng/ul
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Response_ ASJ1998.DVFID1A #1 1-chlorooctane (surrogate

100000 ; 6.67 R.T.: 6.669 min
) Delta R.T.: -0.037 min
80000 ; Response: 897581
Conc: 244.90 ng/ul
60000
40000
© 200001 k¥
+
O‘ LR AL I[IIIIIII'IllIlIll’]]’l‘lll]l‘lll'lllllllll|III
Time 620 630 640 650 660 670 680 690 7.00 7.10
Response_ ASJ1998 DIFID1A #2 o-terphenyl (surrogate)
150000 .
11.82 R.T.: 11.823 min
Delta R.T.: =-0.027 min
, Response: 1419145
1000001 Conc: 248.13 ng/ul
' 50000
+
0. T T T T T T T T T T T T T T T T T T T T T T T T T T T
Time 1150 1160 1170 1180 1180 1200 1210
Response_ ASJ1298.DFID1A #3 WTPH-D (>nC12-nC24)
150000 )
11.82 R.T.: 11.000 min
Delta R.T.: 0.000 min
: : Response: 2038633
100000 Conc: 37.37 ng/ul m
50000+
+
0- T T T T | T T T T T T T T l T T T T | T T T T | T T T T ] T T T
Time 8,00 9.00 1000 1100 1200 1300  14.00
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Response_ ASJ1999.DWFID1A
100000 1
6.67
80000
60000
40000+
20000
\?
0 l]lllllIIII|llII'lIll[IIIIIIIll’lllll"lllllllillIII'
Time =~ 620 630 640 650 660 670 680 690 700 7.10
Response_ ASJ1999.D\FID1A
150000+
11.82
100000 -
50000
+
' 0 LI l T 1 rF T I T 1 T F I I T | LN B B I T | =TT ’ LI B R | [ T
Time 1150 11.60 1170 1180 1180 1200 1210 1220

ASJ1999.D WDXF011l5.M

Tue Feb 17 09:20:41 1998

#1 1-chlorooctane (surrogate
R.T.: 6.669 min
Delta R.T.: -0.037 min
Regponse: 822661

Conc: 225.07 ng/ul

#2 o-terphenyl (surrogate)
R.T.: 11.822 min
Delta R.T.: -0.028 min
Response: 1272119

Conc: 223.05 ng/ul
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Response_ ASJ2000.D\FID1A #1 1-chlorooctane (surrogate
100000 - 6.67 R.T.: 6.670 min
Delta R.T.: -0.037 min
80000 Response: 904722
Conc: 246.79 ng/ul
60000
40000
20000+
+
0- l T T T T I T 1T T I T T T I T U T 7T [ T T © T l LI B ] T 1 T 7T [ LELEAER
Time 630 640 650 660 670 680 690  7.00
Response_ ASJ2000.D\FID1A #2 o-terphenyl (surrogate)
150000 " )
11.82 R.T.: 11.822 min
Delta R.T.: -0.028 min
Response: 1378893
100000 Conc: 241.26 ng/ul
50000
. L
Time 1150 1160 1170 1180 1190 1200 1210 1220
37
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SOUND ANALYTICAL SERVICES, INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE: (253) 9222310 - FAX: (253) 922-5047

Bi:
B2:
Cl:

C2:

MCL:
MDL:

ND:
PQL:
X1:
X2:
X3:
X4:

X4a:

X5:
Xe6:

X7:
X7a:

X8:
- X9

SAS-QAM REV 10 2/98

DATA QUALIFIERS AND ABBREVIATIONS

This analyte was detected in the associated method blank. The analyte concentration was determined not to be
significantly higher than the associated method blank (less than ten times the concentration reported in the blank).

This analyte was detected in the associated method blank. The analyte concentration in the sample was determined
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank).

Second column confirmation was performed. The relative percent difference value (RPD) between the results on
the two columns was evaluated and determined to be < 40%.

Second column confirmation was performed. The RPD between the results on the two columns was evaluated and
determined to be > 40%. The higher result was reported unless anomalies were noted.

GC/MS confirmation was performed. The result derived from the original analysis was reported.

The reported result for this analyte was calculated based on a secondary dilution factor.

The concentration of this analyte exceeded the instrument calibration range and should be considered an estimated
quantity.

The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.
Maximum Contaminant Level

Method Detection Limit

See analytical narrative.

Not Detected

Practical Quantitation Limit

Contaminant does not appear to be "typical" product. Elution pattern suggests it may be

Contaminant does not appear to be "typical" product.

Identification and quantitation of the analyte or surrogate was complicated by matrix interference.

RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The sample
matrix may be nonhomogeneous.

RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation
limit/detection limit.

Matrix spike recovery was not determined due to the required dilution.

Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Sample was re-
analyzed with similar results.

Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Matrix
interference may be indicated based on acceptable blank spike recovery and/or RPD.

Recovery and/or RPD values for this spiked analyte outside advisory QC limits due to high concentration of the
analyte in the original sample.

Surrogate recovery was not determined due to the required dilution.

Surrogate recovery outside advisory QC limits due to matrix interference.
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98

RIMROCK 4-28
@)
O O R3
R1 R
O
R4

55p) 2p0) Tpaerot pr—

R1 - Water level 2.12°, 12:00am sample taken.

R2 - Water level 3.18’, 12:27pm sample taken.

R3 - Water level 5.89°, 1:00pm sample taken.

R4 - Water level 6.89’, 1:15pm sample taken.

Approximately 7 gallons of water was purged from each well before samples
were obtained. A groundwater pump was used to obtain all samples. The

samples were analyzed using Diesel extended test and the Gasoline with BTEX
test.




SounD ANALYTICAL SERVICES, INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS

{

4813 Pacific Hwy. East
Tacoma, Washington 98424

(253) 922-2310 « FAX (253) 922-5047

CHAIN OF CUSTODY / REQUEST FOR LABORATORY ANALYSIS

ANALYSIS REQUESTED:

- m ...D O -
CLENT: JS D0T /orricamsm T
- o = TCLP Extraction /AMM%_ VA
PROJECT NAME: /" Y VR PP 3 2l 2 3
/i 1k pnilglafls 12|, |B ol 3 I
N x = 1 -
: A p p 1S 12,18 i DR = N
CONTACT: Al p Chadm o LS 55 |22 3 |3 g | Mv o
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SLC TV~ 7444 s |Sx|5s |2 2 |Ex|e8| = | 2 |zg| 21 5] e |5518 | B
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RZ i v 13 ¥ >
R3 o W87 i = Y E:
‘N # f “ : ~W\ \\ .-“.V um. %
. . . . SPECIAL INSTRUCTIONS/ICOMMENTS:
Signature Printed Name Firm Time / Date
\ . These samples will be disposed of 45 days after receipt .
Relinquished By .“ 5 .\WJ { by ~ - ah e | MSDIT mWO %\. “/~2 67 #] Check this box to have samples returned [1.
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T4 ¢ £ . i : ; . y o T
Received By m\ — { ey /7 £ e .m,\;:\/v*xdx A .n . ...\W s Y, m;\\
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~
Received By
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Received By
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Sound Analytical Services, Inc.
ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 Pacific Hwy East ®* Tacoma, WA 98424

(253) 922-2310 » FAX (253) 922-5047
e-mail: SoundL@aol.com

TRANSMITTAL MEMORANDUM

DATE: May 6, 1998

TO: Norm Payton
WSDOT - Operations, Olympia
P.O. Box 47358 :
Olympia, WA 98504-7358

- PROJECT: Rimrock Monitoring Wells

REPORT NUMBER: 72409 -

Enclosed are the test results for four samples received at Sound Analytical Services on April 30, 1998.
The report consists of this transmittal memo, analytical results, quality control reports, a copy of the
chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any
requested raw data.

Analytical Narrative: N flag: The percent recoveries of the blank spike and blank spike duplicate were
outside the acceptance limits. No action was taken because there was no additional sample volume to
reextract.

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincerely,

&z@z ces Lt tlesncs

Dawn Werner
Project Manager




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R1
72409-01
4/30/98
5/4/98
5/5/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
89 50 150
Result
(mg/L) PQL Flags
ND - 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R2
72409-02
4/30/98
5/4/98
5/5/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
89 50 150
Result
(mg/L) PQL Flags

ND 0.05

Cad




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R3
72409-03
4/30/98
5/4/98
5/5/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
.89 50 150
-Result
(mg/L) PQL Flags
ND 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab iD:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
R4
72409-04
4/30/98
5/4/98
5/5/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
91 50 150
Result
{mg/L) PQL Flags
ND 0.05

24




SOUND ANALYTICAL SERVICES, INC.

Client Name
Client ID:
Lab ID:
Date Received:
Date Prepared:
Date Analyzed:
% Solids

WSDOT - Operations, Olympia
R1
72409-01
4/30/98
5/4/98
5/5/98

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Surrogate %
Trifluorotoluene
Analyte
Benzene ND
Toluene ND

- Ethylbenzene ND
m,p-Xylenes ND

o-Xylene ND

Recovery Limits

Recovery Flags
92 57
Result
(mg/L) PQL
0.001
0.001
0.001
0.002
0.001

Low

High
153

Flags




SOUND ANALYTICAL SERVICES, INC.

Client Name
Client ID:
Lab ID:
Date Received:
Date Prepared:
Date Analyzed:
% Solids

WSDOT - Operations, Olympia
‘ R2
72409-02
4/30/98
5/4/98
5/5/98

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Surrogate %
Trifluorotoluene
- Analyte

Benzene ND
Toluene ND
Ethylbenzene ND
m,p-Xylenes ND
o-Xylene ' ND

Recovery Limits

Recovery Flags Low
91 57

Result
(mg/L) PQL

0.001

0.001

0.001

0.002

0.001

High
153

Flags

~1




SOUND ANALYTICAL SERVICES, INC.

Client Name , WSDOT - Operations, Olympia
Client ID: R3
Lab ID: 72409-03
Date Received: 4/30/98
Date Prepared: 5/4/98
Date Analyzed: 5/5/98
% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 89 57 153
Result

Analyte (mg/L) PQL Flags
Benzene ND 0.001

Toluene ‘ ND 0.001

Ethylbenzene ND 0.001

m,p-Xylenes ND 0.002

o-Xylene ND 0.001




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R4
Lab ID: 72409-04
Date Received: 4/30/98
Date Prepared: 5/4/98
Date Analyzed: _ 5/5/98
% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High
Trifluorotoluene 92 57 153
Result

Analyte (ma/L) PQL Flags
Benzene ND 0.001

Toluene ND 0.001

Ethylbenzene ND 0.001

m,p-Xylenes ND 0.002

o-Xylene ND 0.001

N




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R1
Lab ID: 72409-01
Date Received: 4/30/98
Date Prepared: . 5/4/98
Date Analyzed: 5/4/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 95 ' : 50 150
Resuit

Analyte (mg/L) PQL Flags

Diesel (>nC12-nC24) ND 0.25 '

Heavy Oil (>nC24-nC32) ND 0.51




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R2
Lab ID: 72409-02
Date Received: , 4/30/98
Date Prepared: 5/4/98
Date Analyzed: 5/4/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 73 50 150
Result

Analyte (mg/L) PQL Flags

Diesel (>nC12-nC24) 0.22 0.25 ‘ J

Heavy Oil (>nC24-nC32) ND 0.51

11




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R3
Lab ID: 72409-03
Date Received: 4/30/98
Date Prepared: 5/4/98
Date Analyzed: 5/4/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low

o-Terphenyl 84 50
Result

Analyte (mg/L) PQL

Diesel (>nC12-nC24) ND 0.26

Heavy Qil (>nC24-nC32) ND 0.51

N




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: R4
Lab ID: 72409-04
Date Received: 4/30/98
Date Prepared: ‘ 5/4/98
Date Analyzed: 5/4/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl ) 98 50 150
Result

Analyte {(mg/L) PQL Flags

Diesel (>nC12-nC24) ND ‘ 0.26

Heavy Oil (>nC24-nC32) ND 0.52




SOUND ANALYTICAL SERVICES, INC.

Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

Method Blank - GB1424
5/4/98
5/5/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Trifluorotoluene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low  High -
77 50 150
Resuit
(mg/L) PQL " Flags
ND 0.05

14




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab ID: GB1424
Date Prepared: 5/4/98
Date Analyzed: 5/5/98

QC Batch ID: . GB1424

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Blank Spike BS BSD

Result Amount Result BS Result BSD
Compound Name (mg/L) (mg/L) (mg/L) % Rec. (mg/L) % Rec. RPD
Gasoline Range Organics 0 1.25 1.08 86.5 112 89.8 3.7

Flag




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - GB1424
Date Received: -
Date Prepared: 5/4/98
Date Analyzed: 5/5/98

% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Fiags Low High
Trifluorotoluene 72 57 153
Result

Analyte (mg/L) PQL Flags
Benzene ND 0.001

Toluene ND 0.001

Ethylbenzene ND 0.001

m,p-Xylenes ND 0.002

o-Xylene ND 0.001

1




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab ID: GB1424
Date Prepared: 5/4/98
Date Analyzed: ’ 5/5/98

QC Batch ID: GB1424

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Madified

Blank Spike BS BSD

Result Amount Result BS Resuit BSD
Compound Name (mg/L) (mg/L) (mg/L) % Rec. {(mg/L) % Rec. RPD - Flag
Benzene 0 0.025 0.0244 97.6 0.0268 107 9.2
Toluene 0 0.025 0.0251 100 0.0265 108 5.8
Ethylbenzene 0 0.025 0.0267 - 107 0.024 96 1
m,p-Xylenes 0 0.05 0.0467 93.4 0.0515 - 103 9.8
o-Xylene 0 0.025 0.0262 105 0.0247 98.8 6.1

~1




SOUND ANALYTICAL SERVICES, INC.

Lab ID: ' Method Blank - DI1536
Date Received: -
Date Prepared: 5/4/98
Date Analyzed: 5/4/98

% Solids -

Extended Diésel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-Terphenyl 82 -+ 50 150
Result

Analyte {mg/L.) PQL Flags

Diesel (>*nC12-nC24) ND 0.25

Heavy Qil (>nC24-nC32) ND ‘ 0.5




Lab ID:

Date Prepared:
Date Analyzed:

QC Batch ID:

Compound Name
Diesel (>nC12-nC24)

Heavy Oil (>nC24-nC32)

SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

DI1536
5/4/98
- 5/4/98
DI1536

Extended Diesel Range by WTPH-D Modified

Blank Spike BS BSD
Result Amount Result B8S Result BSD
(mg/L) (mg/L) (mg/L) %Rec.

(mg/ll) % Rec. RPD
0 5.01 3.47 69.4 3.02 60.2 14
0 5.01 3.7 742 3.5 69.9 6

Flag




SOUND ANALYTICAL SERVICES, INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS

BI:

B2:

Cl:

C2:

MCL:
MDL:

ND:

PQL:

X1
X2:
X3:
X4

X4a:

X5:
X6:

X7:

X7a:

X8:
X9:

4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE: (253) 922-2310 - FAX: (253) 922-5047

DATA QUALIFIERS AND ABBREVIATIONS

This analyte was detected in the associated method blank. The analyte concentration was determined not to be
significantly higher than the associated method blank (less than ten times the concentration reported in the blank).

This analyte was detected in the associated method blank. The analyte concentration in the sample was determined
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank).

Second column confirmation was performed. The relative percent difference value (RPD) between the results on
the two columns was evaluated and determined to be < 40%.

Second column confirmation was performed. The RPD between the results on the two columns was evaluated and
determined to be > 40%. The higher result was reported unless anomalies were noted.

GC/MS confirmation was performed. The result derived from the original analysis was reported.
The reported result for this analyte was calculated based on a secondary dilution factor.

The concentration of this analyte exceeded the instrument calibration range and should be considered an estimated
quantity.

The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.
Maximum Contaminant Level

Method Detection Limit

See analytical narrative.

Not Detected

Practical Quantitation Limit

Contarhinant does not appear to be "typical” product. Elution pattern suggests it may be

Contaminant does not appear to be "typiéal" product.

Identification and quantitation of the analyte or surrogate was complicated by matrix interference.

RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The sample
matrix may be nonhomogeneous.

RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation
limit/detection limit.

Matrix spike recovery was not determined due to the required dilution.

Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Sample was re-
analyzed with similar results.

Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Matrix
interference may be indicated based on acceptable blank spike recovery and/or RPD.

Recovery and/or RPD values for this spiked analyte outside advisory QC limits due to high concentration of the
analyte in the original sample.

Surrogate recovery was not determined due to the required dilution.

Surrogate recovery outside advisory QC limits due to matrix interference.

20
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TPH-G DATA PACKAGE
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Data File
Acg On
Sample
Misc
IntFile
Quant Time:

Quantitation Report

C:\HPCHEM\1\DATA\ 050498 A.SEC\3GB879.D Vial: 5

5 May 1998  9:24
72409-1 GB1424

events.e
May 5 10:44 1998

am

Operator: SJL
Inst : 3400_3
Multiplr: 1.00

Quant Results File: GASO0501.RES

Quant Method : C:\HPCHEM\1\METHODS\GAS0501.M (Chemstation Integrator)

Title

Last Update
Response vi
DataAcq Met

Volume Inj.
Signal Phas
Signal Info

Mon May 04 09:58:28 1998

a : Single Level Calibration

h : GAS.M

e

Response_
58000001

5600000
5400000
5200000
5000000
4800000+
4600000 -
4400000
4200000 1
4000000
3800000 1
3600000
3400000
3200000
3000000+
'2800000
2600000 1

2400000

s
8.01

3GB879.D\VADC1B

2200000+

2000000+

tgoo000d

TRIFLUOROT

WA GASOLIN

ime 2.00

LI I e

400 600 800 1000 12.00

L L DL L LA I P L DL LU DU LN DL DL L DU LIS B B L

14.00  16.00

18.00 2000 2200 2400 2600 2800 r) P

3GB879.D GASO050

Le

1.M Tue May 05 10:44:58 1998 Page 2




Data File
Acg On
Sample
Misc

. IntFile

Quant Time:

Quantitation Report

C:\HPCHEM\1\DATA\050498 A.SEC\3GB881.D vial: 6

5 May 1998 9:58 am Operator: SJL
72409-2 GB1424 Inst : 3400 3

Multiplr: 1.00
events.e :
May 5 10:45 1998 Quant Results File: GAS(0S501.RES

Quant Method : C:\HPCHEM\1\METHODS\GAS0501.M (Chemstation Integrator)

Title

Last Update : Mon May 04 09:58:28 1998
Response via : Single Level Calibration
DataAcqg Meth : GAS.M :

Volume Inj.

Signal Phase
Signal Info

Response_
5800000

5600000
5400000
5200000+
5000000
4800000
4600000
4400000

4200000
4000000
3800000
3600000
34000001
3200000
3000000
2800000+
2600000

2400000+

3GB881.D\ADC1B

6.91

8.01

2200000

2000000

1800000 -

TTRIFLUORQT
IWA GASOLIN
-
-
b

[Time 2.00

LI I L I L B

AL LN ERL A S T L N LU N AR Rt R 0 St B i Illllll\lllllll!r||IV|III

400 6.00 800 1000 1200 1400 1600 1800 20.00 2200 2400 2600 28.00

3GB881.D GAS0501.M Tue May 05 10:45:13 1998 Page 2




Quantitation Report

Data File : C:\HPCHEM\l\DATA\050498_A.SEC\3GB883.D Vial: 7

Acq On : 5 May 1998 10:32 am Operator: SJL
Sample : 72409-3 GB1424 Inst : 3400_3
Misc : Multiplr: 1.00
IntFile : events.e

Quant Time: May 5 11:42 1998 Quant Results‘File: GAS0501.RES

Quant Method : C:\HPCHEM\1\METHODS\GAS0501.M (Chemstation Integrator)
Title :

Last Update : Mon May 04 09:58:28 1998

Resgsponse via : Single Level Calibration

DataAcg Meth : GAS.M ‘

Volume Inj.
Signal Phase
Signal Info
Response__ 3GB883.D\ADC1B

5800000

5600000
54000001
5200000
50000001
48000001

4600000

6.90

4400000
4200000
4000000
3800000
3600000
3400000
3200000
3000000 ]

2800000 -

2600000 -

2400000 1 8

2200000

2000000

ITRIFLUCROT

WA GASOLIN

1800000 1 .
i e e L o B e e o o e B o B B B I I e o e B
Time 200 400 600 800 1000 1200 1400 16.00 1800 20.00 2200 2400 26.I00 28!00

3GB883.D GAS0501.M Tue May 05 11:43:00 1998 Page 2




Data File
Acg On
Sample
Misc
IntFile
Quant Time:

Quant Method

Title

Quantitation Report

C:\HPCHEM\1\DATA\050498 A.SEC\3GB885.D Vial: 8

5 May 1998 11:06 am
72409-4 GB1424

events.e

Operator: SJL
Inst : 3400_3
Multiplr: 1.00

May 5 11:43 1998 Quant Results File: GAS0O501.RES

Last Update : Mon May 04 09:58:28 1998
Regponse via : Single Level Calibration
DataAcg Meth : GAS.M

Volume Inj.

Signal Phase
Signal Info

C:\HPCHEM\1\METHODS\GAS0501.M (Chemstation Integrator)

Response_
5800000
5600000
5400000
5200000
5000000
48000001
4600000
4400000
4200000
4000000
3800000
3600000
3400000
3200000

3000000
2800000
2600000
2400000
2200000

2000000

1800000{

3GB885.DVADC1B

6.91

TRIFLUOROT
WA GASOLIN

Time 2.00

L A

LIS L L 0 O L L LY L S

400 600 800 1000 1200 14.00 1600 1800 20.00 2200 2400 26.00 28.00

LS. SRLAR LI AL N L S N ) B N S B B

3GB885.D GAS050

1.M Tue May 05 11:43:16 1998

Page 2
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TPH-D DATA PACKAGE
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Sound Analytical Services, Inc.
ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 Pacific Hwy East ®* Tacoma, WA 98424

(253) 922-2310 » FAX (253) 922-5047
e-mail: SoundL.@aol.com

TRANSMITTAL MEMORANDUM

DATE: August 21, 1998
TO: Norm Payton
WSDOT - Operations, Olympia
P.O. Box 47358
Olympia, WA 98504-7358
PROJECT: Rimrock Groundwater Monitoring Wells

REPORT NUMBER: 74874

Enclosed are the test results for four samples received at Sound Analytical Services on August 12, 1998.
The report consists of this transmittal memo, analytical results, quality control reports, a copy of the
chain-of-custody, a list of data qualifiers and analytical narrative when applicable, and a copy of any
requested raw data.

Should there be any questions regarding this report, please contact me at (253) 922-2310.

Sincerely,

@C&;Luk_/ Ay

Dawn Werner
Project Manager




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
. Date Analyzed:

% Solids

WSDOT - Operations, Olympia
RMWA1
74874-01
8/12/98
8/18/98
8/19/98

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Surrogate
Bromofluorobenzene

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylenes
o-Xylene

% Recovery

ND

ND
ND
ND

106

Result
(mg/L)

0.00071

Recovery Limits

Flags Low High
63 141
PQL Flags
0.001
0.001 J
0.001
0.002
0.001

W]




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
RMW2
74874-02 .
8/12/98
8/18/98
8/19/98

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Surrogate
‘Bromofluorobenzene

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylenes
o-Xylene

% Recovery

ND

ND
ND
ND

105

Resuit
(mg/L)

0.00057

Recovery Limits

Flags Low High
63 141
PQL Flags
0.001
0.001 J
0.001
0.002
0.001




SOUND ANALYTICAL SERVICES, INC.

Client Name : WSDOT - Operations, Olympia
Client ID: RMW3
Lab ID: 74874-03
Date Received: 8/12/98
Date Prepared: 8/18/98
Date Analyzed: 8/19/98
% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

' Recovery Limits
Surrogate % Recovery Flags Low High

Bromofluorobenzene ‘ 115 63 141
Result )

Analyte (mg/L) PQL Flags

Benzene ND 0.001

Toluene ND 0.001

Ethylbenzene ND 0.001

m,p-Xylenes ND 0.002

o-Xylene ND 0.001




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
RMW4
74874-04
8/12/98
8/18/98
8/19/98

-

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Surrogate
Bromofiluorobenzene

Analyte
Benzene
Toluene
Ethylbenzene
m,p-Xylenes
o0-Xylene

% Recovery

ND

ND
ND
ND

111

Resuit
(mg/L)

0.00069

Recovery Limits

Flags Low High
63 141
PQL Flags
0.001
0.001 J
0.001
0.002
0.001

(]




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
RMWA1
74874-01
8/12/98
8/18/98
8/19/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Bromofiuorobenzene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High.
107 50 150
Result
(mg/L) PQL Flags
ND ‘ 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
RMW2
74874-02
8/12/98
8/18/98
8/19/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Bromofluorobenzene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
106 50 150
Result
{(mg/L) PQL Flags
ND 0.05 :




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
RMW3
74874-03
8/12/98
8/18/98
8/19/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Bromofluorobenzene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
104 50 150
Resuit
(mg/L) PQL Flags
ND 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name

Client ID:
Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

WSDOT - Operations, Olympia
' RMW4
74874-04
8/12/98
8/18/98
8/19/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Bromofluorobenzene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
103 ’ 50 150
Result
(mg/L) PQL Flags
ND ' 0.05




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: " RMW1
Lab ID: 74874-01
Date Received: 8/12/98
Date Prepared: , 8/14/98
Date Analyzed: ' 8/18/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High
o-terphenyl 100 50 150
Result
- Analyte (mg/L) PQL Flags
Diesel (>nC12-nC24) ND 0.23
Motor Oil (>nC24-nC32) ND ‘ 0.47

10




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW?2
Lab ID: 74874-02
Date Received: 8/12/98
Date Prepared: 8/14/98
Date Analyzed: 8/18/98
"~ % Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-terphenyl ' 90 50 150
Result .

Analyte {(mg/L) PQL Flags

Diesel (>nC12-nC24) ND 0.25

Motor Oil (>nC24-nC32) . ND 0.5

11




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMW3
Lab ID: 74874-03
Date Received: ‘ 8/12/98
Date Prepared: 8/14/98
Date Analyzed: 8/18/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-terphenyl 78 50 150
Result

Analyte ; (mg/L) PQL ‘ Flags

Diesel (>nC12-nC24) ND 0.25

Motor Oil (>nC24-nC32) ND 0.5




SOUND ANALYTICAL SERVICES, INC.

Client Name WSDOT - Operations, Olympia
Client ID: RMw4
Lab ID: 74874-04
Date Received: 8/12/98
Date Prepared: . 8/14/98
Date Analyzed: 8/18/98
% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low High

o-terphenyl 68 50 150
Result

Analyte ‘ ‘ (mg/L) PQL Flags

Diesel (*nC12-nC24) ND 0.25

Motor Oil (>nC24-nC32) ND , 05

13




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - GB1506
Date Received: -
Date Prepared: ' 8/18/98
Date Analyzed: ‘ 8/19/98

% Solids -

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Recovery Limits

Surrogate % Recovery Flags Low High

Bromofluorobenzene 63 63 141
Result :

Analyte (mg/L) PQL Flags -

Benzene - ND 0.001

Toluene ND 0.001

Ethyibenzene ND 0.001

m,p-Xylenes ND 0.002

o-Xylene ND , 0.001

14




Lab ID:

Date Prepared:
Date Analyzed:

- QC Batch ID:

Compound Name
Benzene

Toluene
Ethylbenzene
m,p-Xylenes
o-Xylene

Blank Spike/Blank Spike Duplicate Report

GB1506
8/18/98
8/19/98
GB1506

SOUND ANALYTICAL SERVICES, INC.

Volatile Aromatic Hydrocarbons by USEPA Method 8021 Modified

Blank

Result

(mg/L)
0

0
0
0
0

Spike
Amount
(mg/L)
0.025
0.025
0.025
0.05
0.025

BS
Result
(mg/L)
0.0267
0.0235
0.0221
0.0427
0.0201

BSD

BS Result
% Rec. (mg/L)
107 0.0267
04 0.0235
88.4 0.0229
85.4 0.0452
80.4 0.0213

BSD
% Rec.
107
94
91.6
- 90.4
85.2

RPD

3.6
5.7
5.8

Flag




SOUND ANALYTICAL SERVICES, INC.

Lab ID:

Date Received:
Date Prepared:
Date Analyzed:

% Solids

Method Blank - GB1506

8/18/98
8/19/98

Total Petroleum Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Surrogate
Bromofluorobenzene

Analyte
Gasoline Range Organics

Recovery Limits

% Recovery Flags Low High
62 50 150
‘Result
(mg/L) PQL Flags
ND 0.05

16




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab ID: GB1506
Date Prepared: 8/18/98
Date Analyzed: 8/19/98

QC Batch ID: _ GB1506

Total Petroleumn Hydrocarbons as Gasoline by WSDOE Method WTPH-G Modified

Blank Spike BS BSD
Result Amount Result BS Resuit BSD
Compound Name {mg/L) (mg/L) (mg/L) - % Rec. {(mg/L) % Rec. RPD

Gasoline Range Organics 0 1 0.811 81.1 0.787 78.7 -3

Flag

17




SOUND ANALYTICAL SERVICES, INC.

Lab ID: Method Blank - -DI1661
Date Received: -
Date Prepared: 8/14/98
Date Analyzed: 8/18/98

% Solids -

Extended Diesel Range by WTPH-D Modified

Recovery Limits

Surrogate % Recovery Flags Low

o-terphenyl 97 50
Resuit

Analyte {(mg/L) PQL

Diesel (>nC12-nC24) ND 0.25

Motor Qil (>nC24-nC32) ND _ 0.5

18




SOUND ANALYTICAL SERVICES, INC.

Blank Spike/Blank Spike Duplicate Report

Lab ID:- Dl1661
Date Prepared: 8/14/98
Date Analyzed: 8/18/98

QC Batch ID: Di1661

Extended Diesel Range by WTPH-D Modified

Blank Spike BS BSD
Result Amount Result BS Resuit BSD
Compound Name (mg/L) (mg/L) (mg/L) %Rec. (mgiL) % Rec.
Diesel (>nC12-nC24) - 0 5.01 5.23 104 5.29 106
Motor Oil (>nC24-nC32) 0 5.01 5.04 101 5.18 104

RPD
1.9
2.9

Flag

19




SOUND ANALYTICAL SERVICES, INC.

ANALYTICAL & ENVIRONMENTAL CHEMISTS
4813 PACIFIC HIGHWAY EAST, TACOMA, WASHINGTON 98424 - TELEPHONE: (253) 922-2310 - FAX: (253) 922-5047

DATA QUALIFIERS AND ABBREVIATIONS

Bl:  This analyte was detected in the associated method blank. The analyte concentration was determined not to be
significantly higher than the associated method blank (less than ten times the concentration reported in the blank).

B2:  This analyte was detected in the associated method blank. The analyte concentration in the sample was determined
to be significantly higher than the method blank (greater than ten times the concentration reported in the blank).

Cl: Second column confirmation was performed. The relative percent difference value (RPD) between the results on
the two columns was evaluated and determined to be < 40%.

C2: Second column confirmation was performed. The RPD between the results on the two columns was evaluated and
determined to be > 40%. The higher result was reported unless anomalies were noted.

M: GC/MS confirmation was performed. The result derived from the original analysis was reported.

D: The reported result for this analyte was calculated based on a secondary dilution factor.

E: The concentration of this analyte exceeded the instrument calibration range and should be considered an estimated
quantity. ' .

I The analyte was analyzed for and positively identified, but the associated numerical value is an estimated quantity.

MCL: Maximum Contaminant Level

MDL: Method Detection Limit

N: See analytical narrative.

ND:  Not Detected

PQL: Practical Quantitation Limit

X1:  Contaminant does not appear to be "typical" product. Elution pattern suggests it may be

X2:  Contaminant does not appear to be "typical" product.

X3: Idéntiﬁcation and quantitation of the analyte or surrogate was complicated by matrix interference.

X4:  RPD for duplicates was outside advisory QC limits. The sample was re-analyzed with similar results. The sample
matrix may be nonhomogeneous.

X4a: RPD for duplicates outside advisory QC limits due to analyte concentration near the method practical quantitation
limit/detection limit.

X5:  Matrix spike recovery was not determined due to the required dilution.

X6:  Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Sample was re-
analyzed with similar results.

X7:  Recovery and/or RPD values for matrix spike(/matrix spike duplicate) outside advisory QC limits. Matrix
interference may be indicated based on acceptable blank spike recovery and/or RPD.

X7a: Recovery and/or RPD values for this spiked analyte outside advisory QC limits due to high concentration of the
analyte in the original sample.

X8:  Surrogate recovery was not determined due to the required dilution.

X9:  Surrogate recovery outside advisory QC limits due to matrix interference.

SAS-QAM REV 10 2/98

20
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SOUND ANALYTICAL SERVICES, IN'C.

4813 Pacific Highway East e Tacoma, Washington 98424 o (253) 922-2310
IMVOTCE #: 7an7a0

War DOT Opesrations Dapt-Olympia REFERENCE o
PLlle Box 47858

Comtract 94-2 Rimrock Ghrcaaral
Divimpia, WA 9E504-7358

Water Wells (MNorm Favton )
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