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APPENDIX A 
SUBSURFACE EXPLORATION PROCEDURES AND BORING LOGS 
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Subsurface Exploration 

APPENDIX A 
12~0 1232~00 

The field exploration program conducted for this study consisted of advanciflg 6 hollow-stem 
auger borings to depths of 20 to 41 .5 feet below the existing site grade. Four of the borings 
were accomplished to install monitoring wells.- The approximate locations of the explorations . 
are illustrated on Figure 2. These locations and elevations were approximated using the City 
of Kirkland datum by Horton Dennis and Associates, Inc. of Kirkland, Washington. 

The borings were drilled on 28 and 29 November 1994 by Cascade · Drilling, Inc. of 
. Woodinville, Washington under subcontract to AGRA. Soils were contained in 55-gallon 
drums and stored on site. The borings were continuously observed and logged by an 
experienced geologist from our firm.· 

Characterization of Soils 
Soil samples were obtained using the Standard Penetration Test Procedure as described in 
ASTM:D-1586. The testing and sampling consisted of ·driving a standard 3-inch outside 
diamet~r split barrel sampler a distance of 18 inches into the soil below the auger bit with a 
140-pound hammer free falling a distance of 30 inches. The number of blows for each 6-inch 
interval is recorded and the number of blows required to drive the sampler the final 12 inches 
is considered the Standard Penetration Resistance ("N") or the blow count which is 
represented on the boring logs in this appendix. If a total of 50 blows is recorded within a 
6-inch interval, the blow count is recorded as 50 blows for the actual number of inches of 
penetration and is considered refusal. The blow count, or "N" value, provides a measure of 
the relative density of granular soils or the relative consistency of cohesive soils. The high 
gravel, cobble and boulder content of some fluvial and glacial soils often yields 
unrepresentatively high blow counts due to oversized material. The soil samples retrieved 
from the split-spoon sampler were classified in the field and a representative portion placed 
in laboratory prepared glass containers. 

Soil Sampling Procedures 
The soil samples were recovered at each interval using procedures designed to minimize the 
risk of cross contamination. Prior to the drilling of the boring, the drilling equipment a0d 
sample tools were cleaned using a steam cleaner. Between each sampling attempt, the 
sampling tools were scrubbed with a stiff brush and a detergent solution consisting of 
Liquinox and warm water, and then rinsed with potable water and liberal quantities of distilled 
water. The samples were classified in the field and immediately transferred to laboratory 
treated glass jars, and tightly sealed with a teflon-lined threaded cap. Samples were screened . . 
in the field with an organic vapor meter (OVM). Samples were stored and transported in a 
chilled ice chest throughout the field investigation. Selected soil samples were subsequently 
transferred to North Creek Analytical of Spokane, Washington in accordance with AGRA 
chain-of-custody procedures. 
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The boring logs presented in this appendix are based on the drilling action and visual 
inspection of the samples. The various types of soils are indicated, as well as the depths ,
where soils or characteristics of the soils changed. It should be noted that these changes may 
have been gradual, anp if the changes occurred between sample in~ervals, the soil contacts 
are interpreted. 

Subsurface groundwater conditions are evaluated by observing the moisture condition of the 
samples, the free water on the sample rods, and in well measurements. Groundwater was 
encountered at depths of 1 6 to 16.~ feet beneath the ground surface at .. time of drilling. 
Groundwater elevations in installed monitoring wells occurred at depths of 3.64 to 6_.43 feet 
beneath the top of casing. 

Field Headspace Measurements 
Each soil sample was screened for the presence of volatile organic compounds to facilitate 
selecting an appropriate soil sample to submit for chemical analysis. This involved placing 
approximately 6 ounces of sampled soil directly into a resealable baggie. The sample was 
then shaken vigorously for approximately 15 seconds and a head space reading was taken 
after plunging the· probe of the OVM detector through the baggie. Field head space analysis 
was performed on each sample utilizing a Model 5808 OVM. The highest digital readout value 
displayed by the instrument was recorded for each sample. This value indicates the total 
vapor concentration of volatilized organic compounds. These compounds include those 
typically associated with petroleum hydrocarbons. However, the OVM is neither capable of 
determining the species of these compounds nor quantifying concentrations of specific 
compounds in the soil samples. Consequently, this technique should be considered a 
qualitative screening tool that aides in detecting the presence of volatile soil contaminants. 

Monitoring Well Installation 
Three borings were completed for the purpose of installing 2-inch groundwater monitoring 
wells, the fourth was a 4-inch monitoring well and the fifth and sixth were soil borings only 
(abandoned after installation). The wells were screened with 0.020 slot well screen with 10 
to 20 feet of screened interval. All wells were attached to blank Schedule 40 PVC pipe. The 
pipe sections were installed inside the hollow stem augers. The augers were then filled 
periodically with a select sand filter pack and slowly withdrawn to allow the sand to surround 
the well screen and fill the annulus of the boring to approximately one to two feet above the 
top of the well screen. A 2-foot seal consisting of bentonite was then placed above the sand 
filter pack. Above the bentonite seal, a grout mixture was then placed into the bore hole from 
the bottom to top to a depth of approx imately 1 Ya feet below the ground surface. Each well 
was completed by installing a locking cap in the top of the bla~k PVC pipe and cementing in 
a flush-mounted steel well monument. 

-. 
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PROJECT: 7029 Market Street W.O. 72-07232-QO WELLNO.MW-7 
Elevation reference: City of Kirkland 
Ground surface elevalion: 168.66 feet 

Well.complcled: 28 November 1994 
Casing elevation: 168.30 feet 

i ~ SOIL DF.ScRlrnON h ~ I 51 d u 
0 ~~--------------------~~~~--+-~~~ 2' Asphalt over moist, brown, silty 

5 

10 

15 

20 

25 

• SAND with some gravel (FIJI) 

Hard, moist, brown to gray with some 
rnottflng. SILT with some sand and 
trace to some grovel 

--ve7y dense.-moist to sllghfiY wet, gray:-
sandy SILT wftl'l trace to some gravel 

Very dense. damp to moist. gray. 
sandy SILT with trace to some gravel 

80 0.0 

rAJ/ 0.0 
6' 

rAJ/ 0.0 
6' 

..Y.. 
AID 

rAJ/ 0.0 
6' 

AS-BUILT DESIGN 

Flush-mounted r steel monument 

..... ...,.;;.,...., ~round surface 

ofcos]ng 

---sentoolte 

----Casing 
(Schedula.40 
2·/nch I.D. PVC) 

1D-20sand 
filter pock 

Screen 
(2-/nch I.D. PVC 

with 
0.02-/nch slots) 

(continued) 
30~------~----~------~--~~--~~--~-

Bentonite 

I ~nchO.O. 
SPit-spoon sanpta 

IW7PH-Gl ~ Andy11eal testing 

LEGEND 

Drilling started: 28 November 1994 

~ Obterved groundwclet level 
ATD ATD =at time Of allng 

1 Obtelvedg~er level 
om too 0/00100 ., date obii!Jrved 

@AGRA 
Earth & Environmental 

11335 NE 122nd Way, Suite 100 
Kirkland, Washington 98034-6918 

Drilling completed: 28 November 1994 Logged by; JK 

Page 1 
of2 

TESilNG 

1~-GI 

~ 7EX 
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PROJECT: 7029 Market Stree t W.O. 72-07232-00 WE~No.MW-7 
Elevation reference: City of Kirkland 
GroWid surface elevation: 168.66 feet 

Well completed: 28 November 1994 
Casing elevation: 168.30 feet 

SOll.. DESCRIPTION 

~ 

~( 0.0 

-------------------------------Hard, damp to moist, gray, SILT with 
some sand and trace to some gravel 100/ 

6" 0.0 

0.0 

Bottom of boring at 41 feet. 

55 

AS-BUILT DESIGN 

---Bentonite 

Page 2 
of2 

1ES11NO 

' 60 ~--------------------~--~~--~~--~------------------~~--~ 

I 3-lnchO.O. 
split-spoon somple 

1 ~-GI .Andy1k:ol tiHIIng 

LEGEND 

Drilling started: 28 November 1994 

~ Observedgr~erlevel 
... ro ATD .. at tim& ot cHhg 

@AGRA 
Earth & Environmental 

11335 NE l llnd Way, Suite 100 
Kirlcland, Washington 98034-6918 

Drilling completed: 28 November 1994 Logged by: JK 
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PROJECT: 7029 Market Street W.O. 72-0 7232-00 WELLNO. MW-2 
Elevadon reference: City of Kirkland 
Ground surface elevation: 169.62 feet 

Well completed: 28 November 1994 
Casing elevation: 169.30 feet 

20 

25 

. 30 

SOIL DESCRIPTION 

2' Asphalt over moist, brown to gray, 
silty SAND with same gravel (FifO 

Dense to vety dense, damp fa moist, 
gray, sandy SILT with trace to some . 
gravel · 

---------------Becomes slightly wet 

---------------------------------Hard, wet(saturafed), r;ray, SILT with 
sand and trace to some gravel 

Hard, damp to moist. gray, SILT with 
some sand and trace to some gravel 

Bottom o f boring at 2 1 feet. 

I 3-lnchO.O. 
. sptt-il)OQn somple 

~ .Moly11c;Ql testing 

~ 

LEGEND 
~ Observed grotna.voter level 
AID ATO =at time ofdrllhg 

~ Observedgr~er level 
OiOCWl 0/00/00 =dole o~cved 

115 

116 .Y. 
1'2/1/94 

«J/ 
4' NT 

SJ/ NT 6' .Y. 
51/ NT AID 
4' 

TOO/ 
4' NT 

TOO/ NT 6' 

100/ 
6' 

0.0 

NT .. lrcMneent $0'Tlpl& 

lor OVM Reocjng 

AS-BUILT DESIGN 

Rush-mounted 
~·steel monument 

_..,...;;.,...... ~round surface 

of casing 

1-----CaslnQ 
- (Schedul&-40 

2-/nch /.D. PVC) 

10-20sand 
filter p ack 

Screen 
(2-lnch I.D. PVC 

with 
0.02-/nch slots) 

Ihreodedendcap 

@AGRA 
Earth & Environmental 

11335 NE 122nd Way, Suite 100 
Klrkland, Washington 98034-0918 

Drilling star1ed! 28 November 1994 Dcilling'c:ompleted: 28 November 1994 Logged by: JK 

Page 1 
oft 

TESTING 

WTPH-
HCID 

WTPH-G 
BTEX 

roto/Pb 
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PE.OJECT: 7029 Market Street W.O. 7 2-0 7 232-00 WELL NO. MW-3 
Elevation reference: City of Kirkland Well completed: 29 November 1994 
Ground surface elevation: 168.61 feet Casing elevation: 168.10 feet 

~~ 
~~ 

0 

5 

10 

15 

20 

25 

1t---l 
]l 

~ 30 

·~ 

SOU. DESCRIPTION 

Moist, brown, silty SAND with gravel 
(FifO 

--Wefg~eenisii(;ray,-StLT-~iii:.~Z,n'd and 
gravel (FIR) 

-------------------------------VeiY dense, moist to slightly wet gray 
with some moHI/ng, sandY SILT with 
trace to some gravel 

---------------------------------Hard, moist. gray, SILT with some sand 
and trace to some gravel 

--------------------------------Very dense. moist, gray, sandy SILT 
with trace to some gravel 

Bottom of boring at 21 feet. 

LEGEND 

5 ~m ~~ 
0 

::lli5 

~~ :::s ::ll ...l:::> ~~ ~ ~ ~s 

75/ ao 
6' 

SJ! ao 
5' 

SJ! 0.0 .r 

MW-3 84/ 
20.0 6' a.a 

w 

~ I 3-lnchO.O. 
sptt ..spoon sanple 

_y_ Ob$81Ved grolrdwoter level 
atootoo 0/00/00 =date obleiVed 

~ 

~~ 
~~ 

,%. 

AS-BUTI.T DESIGN 

RUsh·mounted 
~steel mon~ment 

-E---Ground surface 

of casing 

Casing 
(Schedu/e-40 
2·/nch /.D. PVC) 

1D-20sand 
fllterpack 

Screen 
(2-lnch /.D. PVC 

wHh 
0.02·1nch slots) 

@AG R A 
Earth & Environmental 

11335 NE 122nd Way, Suite 100 
KirkWtd, Washington 98034-6918 

Page 1 
of 1 

'I'ESitNG 

~ T'EX 

~ T'EX 

~ T'EX 

~ 1~-GI ~k:olt~~ 
~~--------------------------------------~------------------------------------~ Drilling started: 29 November 1994 Drilling completed; 29 November 1994 Logged by: JK 
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.. ' 
PROJECT: 7029 Market Street W.O. 72-07232-00 WELLNO. MW-4 . 
Elevation ~rerence: City of Klrl<land 
Ground sud'ace elevation: 767.23 feet 

Well completed: 29 November 1994 
Casing elevation: 166.70 feet 

i5 .-. SOIL DESCRIPTION ~til ~ ~ ~ ~ ~ ~ ~ ~ 
~~ ~~ ~~ ~8 ~g! ~~ 
0 ~------------------------+--+---+--+---~~ Moist, brown, silty SAND wffh gravel 

(FifO 

1---t --Bacomes-gray~water seeps Into 
borehole 

t--+-----------------------------V8(}' dense, wet, gray, sandy SILT with 

5 

10 

15 

20 

25 

~t---4 
s 
~ ' 30 

-~ 

same gravel 

--flara.-iaturafiiCEoraY.siLYwiih sana---
and trace to some gravel 

--------------------------------
Hard, moist, gray, SILT wlftl some sand 
and trace to some gravel 

Bottom of boring at 24 feat. 

LEGEND 

3 

67 347 

'iO/ 
6. 217 

700/ 6.0 6. 

70/ 
6' 12 

MW-4 100/ 6.0 
25.0 6" 

~ I 3-lnctl 0.0. 
la . tptl-spoon sanple 

_y:_ Obli61Ved gr~er level 
AID AlO=altlmeofdr:lllng 

]~ __y:_ Obsecved gi'OI.I"dWaler level 
o.wtoo 0/00/00 = dole ob$51Ved 

.Y.. 
ATO 

_y_ 
12(7/94 

.Y.. 
ATO 

AS-BUll.T DESIGN 

Flush-mounted 
~steel monument 

~~~ -E----Ground surface 
of casing· -

Casing 
(Schedule-40 
4-lnch J.D. P_VC) 

10.20sand 
filter pack 

Screen 
(4-lnch I.D. PVC 

wffh 
0.02-lnch slots) 

@AGRA 
Earth & Environmental 

11335 NE 122nd Way, Suite 100 
Kirkland, Washington 98034-6918 

Page 1 
of 1 

TEstiNG 

WTPH
HCID 

WTPf-1-G 
BTEX 

~ ~ Analytfcot testing 

~~--------------------------------------------------~------------------Drilling started: -29 November 1994 Drilling eompleted: 29 November 1994 Logged by: JK 
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PROJECT: 7 029 Market Street W.O. 72-D7232-00 BORING_NO. 8-J 
::c SOIL DESCRIPTION -~ ~ ~ ,. ~ ~ ~ STANDARDPENETRATIONRESfSTANCE Page 1 
fu j ~If ::l; ~ ~- ~ ~ < A Blows per Coot ..,__of_l_-1 
o :::. Approximate ground surface elevation: 7 69 feet ~ ~ ~ ~ gj o ~ o , o :zo 30 •o soTE.STING 
~ 0 ~~~--~--------------~----~-4~.~~~--r-~.~r-~~~l -T~~~r-~.~~~~ 

Med(um dense. moist to wet, gray, sandy I 1 1 
SILT with some gravel (TP-2 Backt11D 36B 1 

~ 10 • 

~ 

8-l/ 679 
5.0 

[I 8·1/ 164 
10.0 

l I I 
I I ~ I 

I 
i 
I 
! 
! 

.r. \' 

\ 
! 1'\1 
l -~ 

I 
I I 

WTPH· 
HCID 

WTPH-G 
BTEX 

Total Pb 

I I 
~ I i I I ,......_;.··=----. 

.... ~_,s_·+--v.;;yderuO~satiiiaiOd.QfOY~SiffWiih.OiiCr [I ~i.~ ""' ~ . ! 
1 

50 
s· P. '~~ '";"~ 

- fkfr~~~!ga~f;~fc{~;:st:9rar.sanCiiSiLr [I ~;~~ 2.6 Am t---+.i-t--t'--1-r-:! -t---1';::::.,.='5::t:o=·J>~!-_ -:l J~ 
with trace to some gravel · I I I I 1 

~ 20 ,_ .......................... ~1.1~~~~~ .. a~.9~--+-~~-~il _.~l~--~ro~o-·)>~:-~J~----~ 
I I ! ! I 

~ 25 • 

-

Boring terminated at approximately 
20feet i . I I I 

l I I 

i ,I i 

I I -

i l 
i I 
I I 
I I I I 

30~----------------------------~~--~--~--+0~
1

~1~0~~2~0~~30~~~40~--5~0----~ 
MOrsTURE CON'IENT 

I e I 
LEGEND 

Plastic limit Natuml. liquid limit 

I 3-inch OD split-5p0011 sample 

Drilling started: 28 November 1994 Drilling conipleted: 28 November 1994 Logged by: JK 
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PROJECT: 7 029 Market Street W.O. 72-Q7232-Q0 BORINGNO. 8-2 

-

i~ il ~~ ~~ 
STANDARDPENETRA nof.fRESISTANCB Page 1 i=-- SOIT.. DESCRIPTION oft fu] 0~ A Blows per foot 

0 ·..._, Approximate ground surface elevation: 167.3 feet <:::> s~ tO 20 :OTESTING Cl'l CI'IZ JO 40 
1- 0 

I I l 
~ Moist, b rown, s/ffy SAND wfth gravel (R/1) I 

I i I 
Hard, moist, brown to gray wfltl some I I I j 
moffflng, SILT with some sand and trace to I 

I I some gravel l 

5 "[ 
I I 

8-21 2.0 I 50 '4' 1> ... ~I WTPH-G 
5.0 

I -I 
1 BTEX 

I 

._,___ 
-I i I 

I--
I I - ! 

I I 
1- 10 -~--------------- -p: 8-21 a a i i 50 6' t;> A ~I WTPH-G Becomes sllghlty wet 10.0 8TEX 
I--

I ! 
I--

I i I . 
~ 

I I 
' I 

i I I 
15 -~----------------------------------

LL 8-2/ ~ 

l 6' t> A HW::4 Very dense. moist, gray, sandy SILT with 0.0 75 
I-- trace to some gravel 15.0 ! 

I--

[I 8-21 
I 

I-- 0.0 
_ _L r:r. 6' 

17.5 I I ·~ 
I 
! 

t-- I I i I 
1- 20 -

I 

~-------------- [I 8-21 ~ ! I Becomes damp 
20.0 

0.0 I I 10( V6' I ... ~ 

I 
! i 
! 

I I I 25 ti 1- I I -8·21 I I 10C 116• I> ... 25.0 
0.0 ~ 

I I I 
8-21 J I 30.0 

tiiiJ.,..... I r-r· ,.,. JIJ.O· 0.0 
i I 10C 116•)> ... ~ JI.M I 

30 u :u •u •IJ ~u 

Boring terminated at approximately MOJS'IURB CONTENT . 31 feet I • I 
LEGEND Plastic limit Natural liquid limit 

I 3-incb OD splil·spooa sampl~ ~ Axlalytical teS1lng TEX @AGRA 
Earth & Environmental 

1 Grolllldwalcr level 11335 NE 122nd Way, SUite 100 
AIO aL time of drilllllg Kll1dand, Washington 98034-6918 

Drilling started: 28 November 7 994 Drillingcompleted: 28 November 1994 Logged by: JK 
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UNDERGROUND STORAGE TANK 
CLOSURE ASSESSMENT AND REMEDIATION 

·1029 MARKET STREET 
KIRKLAND, WASHINGTON 

Submitted To: 

The 1 029 Market Street Participant Group 

Submitted By: 

AGRA Earth & Environmental, Inc. 
11335 NE 122nd Way, Suite 1 00 

Kirkland, Washington 98034-6918 

September 199.5 

File #12·01232-01 

ATTACHMENT E 
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6 September 1 995 
12-01232-01 

The 1029 Market Street Participant Group 

Subject: Underground Storage Tank Closure and Remediation Report 
1 029 Market Street 
Kirkland, Washil")gton 

Dear 1 029 Market Street Participant Group: 

AGRA Earth & Environmental, Inc. {AEE) is pleased to present this "Underground Storage Tank 
Closure Report" for the above referenced site. The scope of this portion of the project 
consisted of: in-place-closure of the 4,000-gallon underground storage tank (UST), located 
at the southwest corner of the existing building; excavation of petroleum impacted soils in the 
vicinity of the UST; excavation of petroleum impacted soils in the front parking area; 
backfilling both excavations; and re-asphalting and re-landscaping the site. 

Based on AEE's field observations and analytical testing data collected during this 
investigation, petroleum hydrocarbon impacted soils were more extensive than originally 
anticipated. Approximately 383 tons of petroleum impacted soils were removed from the UST 
area while approximately....._538 tons of petroleum impacted soils were removed from the front 
parking area. All petroleum impacted soilswere rem-avec( to···TP~i-·Te~h-n"ol~gie-;, Inc. of 
Tacoma, Washington for treatment. 

Based upon the analytical data obtained from closure samples collected from the lateral and 
vertical extent of the UST excavation, petroleum hydrocarbon concentrations exceeding th'e 
Washington Model Toxics Control Act (MTCA) Method A criteria for soils persist beneath the 
building in the vicinity of the UST itself and along the west sidewall between the sanit<:1ry 
sewer and storm sewer lines. In the parking area, petroleum hydrocarbon concentrations 
exceeding MTCA Method A "criteria for soils exist along the western sidewall of the 
'exc~tion, near the building itself, and immediately east of the catch basin. In both cases 
(UST and parking area_s), further excavation could not be com leted without damaging existing ?t 
utilities or the building._ Following excavation activiti~s all excavations were backfilled an t e 
site was returned to a condition approximating that which existed prior to site remedial 
activities. 

In our opinion, remedial activities at the site have removed accessible petroleum impacted soils 
</7 and further excavation activities are not warranted. However, if the building is removed or 
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replaced, petroleum impacted soils beneath the building could be exposed and pose a potential 
risk to human health and the environment. 

All work was performed within the scope of the 6 April 1995 Environmental Services Contract 
and subsequent Change Orders. If there are any questions regarding the contents of this 
report, please do not hesitate to contact our office at your convenience. 

Respectfully submitted, 
AGRA Earth & Environmental, Inc. 

Jeffrey Kaspar 
Project· Environmental Geologist 

Bruce D. Williams 
Senior Project Scientist 

cc: Mr. Steven Cobb 
Mr. Russell Co fa no 
Mr. Dennis Dunphy 
Mr~ Richard Lowell 
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UNDERGROUND STORAGE TANK CLOSURE ASSESSMENT 
AND REMEDIATION REPORT 
1 029 MARKET STREET 
KIRKLAND, WASHINGTON 

1.0 SUMMARY 

12-01232-Q1 

On 17 July 1995, AGRA Earth & Environmental, Inc. (AEE} initiated an Underground Storage · 
Tank (UST) Closure Assessment at the above referenced site. The complete contents of this 
report should be consulted for specific details regarding this assessment; however, a brief 
summary of the investigation results is presented below: 

• On 17 July 1995, the 4,000-gallon UST was closed-in-place. Approximately 4 ,000 
gallons of water and 10 to 20 gallons of sludge were removed from the UST. The tank 
was pumped and rinsed prior to abandonment-in-place, accomplished by filling it with 
a grout mix; 

• No apparent evidence of holes or punctures were noted during the UST clo,sure. The 
visible surfaces of the UST appeared to exhibit minor surface corrosion only. Holes 
were placed in the base and north wall of the UST for sampling purposes. The hole in 
the base of the UST was plugged due to groundwater continuously flowing into the 
UST, therefore no soil sample was collected in this location. Soil sample UST 4K-NSW-
5.5 was obtained from an approximate depth of 5.5 feet below the top of the UST (7.6 
to 8 feet below grade) and beneatt'l the building; 

• All product and vent lines appeared to have been removed prior to construction of the 
building. Two pipes had been cut off and ·placed inside the UST. The ports had 
apparently been plugged prior to pouring the building foundation and footings; 

• Following closure of the UST, overexcavation of petroleum impacted soils around the 
tank was initiated. The final excavation limits were approximately 25 feet by 32 feet 
and approximately 10 feet in depth; 

• Exeavation was also performed in the front parking area. Petroleum hydrocarbon 
impacted soils were more extensive than predicted by the former site investigations. 
The final excavation dimensions were approximately 30 feet by 40 feet and 
approximately 1 O·to 12 feet in depth; · 

• Soils encountered consisted of 2 to 4 feet of fill underlain by a 6-inch layer of organics 
and topsoil, interpreted to be a former ~round surface, underlain by dense glacial tiJI; 

• Groundwater was observed in both excavations at an approximate depth of 1 0 to 11 
feet below grade. The groundwater was observed seeping slowly into the excavations 
through a more permeable sandy horizon of till at this depth; 

I 

e: laboratory analytical results from the closure samples obtained from the UST 
excavation indicated that soil containing petroleum hydrocarbon concentrations 
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exceeding MTCA Method A criteria still exists in two isolated areas: beneath the 
building in the area of the UST, and along the west sidewall beneath a large maple tree 
located between the storm sewer and sanitary sewer lines; 

• Laboratory analytical results from the closure samples obtained from the front parking 
area indicated that soil containing petroleum hydrocarbon concentrations exceeding 
MTCA Method A cleanup criteria still exists in two locations: along the western wall 
of the excavation adjacent to the building and on the east end of the catch basin; 

• All petroleum hydrocarbon impacted soils removed from the excavations were 
transported to TPS Technologies, Inc. of Tacoma, Washington for incineration and 
recycling . Approximately 920 tons were removed to TPS Technologies, Inc.; and 

• All excavations were backfilled with compacted, imported fill consisting of a crushed 
and/or washed rock base overlain by sand and gravel fill. 

2.0 PROJECT DESCRIPTION 
The purpose of this assessment was to perform a permanent in-place closure of the existing 
4,000-gallon UST and to overexcavate, to the extent practical, petroleum impacted soils 
associated with both the UST area and·the front parking area. 

AEE was present on site to: document and observe all site activities; continuously screen all 
soils to determine the lateral and vertical extent of petroleum impact; obtain discrete soil 
samples from the excavation limits; and document the. restoration of the site, including backfill 
and compaction testing. 

All excavation and soil removal activities were performed by Custom Backhoe and Dumptruck 
Services of Bellevue, Washington. The UST was decommissioned by Sound Testing, Inc. of 
Seattle, Washington. All water· present in the UST was transported to Burlington 
Environmentai, a licensed treatment and disposal facility located in Renton, Washington, by 
Basin. Oil, Inc. of Seattle, Washington. Closure of the UST was performed by Tarik Services 
Northwest, Inc. of Woodinville, Washington. All petroleum impacted soils were removed to 
TPS Technologies, Inc. of Tacoma, Washington. 

All work performed during this assessment was accomplished within the basic framework of 
the Environmental Services Contract of April 199~ issued to AEE by the 1029 Market Street 
Participant Group. 

3.0 SITE DESCRIPTION 
The site is located at 1029 Market Street in Kirkland, Washington (Figure 1 ). The site 
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presently consists of a one-story office building, under the ownership of the Kelly Trust. 
Surrounding properties consist of residential housing. Figure 2 depicts the general site 
features. 

This facility operated as an automobile service station with retail gasoline sales from at least 
1946 through 1977. In 1946, Time Oil Co. purchased the property from Chas. R. & Mary 
Winstead. An equipment and furnishings list associated with the purchase documents 
indicates that the site was developed as a fuel service station at the time of Time Oil Co.'s 
purchase of the property, during the time the property was owned by the Winsteads. A 
photograph within Time Oil Co.'s property file portrays the site as Chuck's Texaco service 
station. Several USTs were operated at the facility including one 285-gallon capacity UST. 
one 550-gallon capacity UST, one 1 ,000-gallon capacity UST, three 3,000-gallon capacity 
USTs, one 4,000-gallon capacity UST, and at least one fuel dispenser island. 

In 1977, the property was sold by the Time Oil Company to Karl Cunningham. Demolition of 
the site was completed by the City of Kirkland under contract to Time Oil Co. in March 1977. 
The demolition project was approved by the City of Kirkland Department of Fire Services on 
17 June 1977. During 1977 and 1978, the property was rezoned and the existing building 
was constructed. In January 1984, the property was sold by Mr. Cunningham to Mr. John 
Diloreto and repossessed by Mr. Cunningham ·approximately 4 1/2 years later in lieu of 
foreclosure. The building was resold in December 1988 by Mr. Cunningham to Dr. Thorpe M. 
Kelly and the Kelly Trust, current owners of the property. To the best of our knowledge, no 
environmental assessment work was· performed for the property transactions whicl) occurred 
prior to 1994. 

An environmental site assessment was conducted by 3rd Party Site Assessments in 1994 
(Phase I Environmental Site Assessment and Limited Phase II Environmental Site Assessment, 
June 1994). Results of these assessments indicated a soil sample collected from a test pit 
near the southeast corner of the building (TP-3) contained levels of benzene, xylenes, and 
GRPH above the cleanup criteria. Additionally, a steel UST was encountered (approximately 
4,00Q-gailon capacity) in the vicinity of the southeast corner of the building. Portions of the 
UST were beneath the building and the wooden form used to place the building footing had 
been cut to fit around the tank surface. 

On 20 November 1994, AEE initiated its involve~ent at the site by performing a subsurface 
petroleum hydrocarbon assessment on behalf of the 1 029 Market Street Participant Group. 
Details of this investigation may be·· referenced in the 18 January 1995 report entitled 
"Subsurface Petroleum Hydrocarbon Assessment." During this assessment, 4 groundwater 
monitoring wells and 2 soil borings were installed. ~oil exceeding the MTCA Method A 
cleanup criteria for soil was found only in boring B-1, located in the front parking area (Figure 

.. ' 
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2). Groundwater exceeding MTCA Method A criteria was present only in MW-4, located west 
of the existing UST. 

AEE has also performed a Supplementai .Phase I Assessment (report dated 7 July 1995) and 
a Soil Vapor Survey (16 August 1995) at the subject site. The Supplement Phase I 
Assessment was performed to fill potential gaps in the data noted during the review of the 
Phase I Investigation conducted by 3rd Party Site Assessments. Results of this investigation 
provided additional site background data but no additional significant findings in regards to 
historical evidence of other environmentally suspect land use activities. The Soil Vapor Survey 
was performed to assess for the presence or absence of petroleum hydrocarbons (vapor 
phase) along the known utility corridors and to establish an approximation of the lateral extent 
of petroleum impact. The results of this investigation indicated that the utility corridors 
(electric, phone, and storm se-.yer) were not apparently acting as significant conduits for 
petroleum migration. 

4.0 EXCAVATION AND TANK CLOSURE OBSERVATIONS 
4,1 4,000-Gallon UST Closure and Excavation 
Tank closure operations .were initiated on 17 July 1995 by Tank Service·s Northwest, Inc. of 
Woodinville, Washington. Three ports for the support piping (fill, vent and product} were 
located on the north end of the UST. Upon opening the plug ·in one of'the ·accessible ports, • 
the UST was found to be completely filled with water. This water was pumped from the UST 
by Basin Oil, Inc. of Seattle, Washington. A total of 4 ,000 gallons of water, with no apparent 
indications of petroleum hydrocarbons, was removed to Burlington Environmental of Renton, 
Washington for disposal. 

Following removal of the water from the tank, the UST was pumped, rinsed, and then inerted 
using carbon dioxide gas. Sound Testing, Inc . . of Seattle, Washington certified the 
decommissioning of the UST. The interior of the tank was cleaned prior to closure. 
Approximately 20 to 30 gallons of sludge was removed during the cleaning process. The 
sludge was placed in a barrel and disposed of by Tank Services Northwest. Duri~g the 
cleaning of the interior of the UST, two of the three pipes for the system were noted to have 
been cut off and placed inside the tank. No apparent holes or punctures were noted, based 
upon the absence of groundwater seepage into the UST following the cleaning process. The 
dimensions of the UST were approximately 7:5 feet in diameter by 12 feet in length. Minor 
corrosion was apparent covering over 90 percent of the vi·sibte portions of the ·usT's surface 
area. A copy of Ecology's UST Site Check/Site Assessment Checklist is included in Appendix 
A. 

Approximately 2 feet of fill, consisting of sand and gravel with some silt was overlying the 
UST. The fill depth varied around the UST area from 3 to 4 feet in depth. Underlying the fill 

210



The 1 029 Market Street Participant Group 
12-01232-01 
6 September 1 995 
Page 5 

was what appeared to be a soil horizon representative of a former ground surface. · This soil 
horizon consisted of approximately 6-inches of organic materials with what appeared to be 
topsoil. Underlying the topsoil horizon was what appeared to be native soils interpreted to be · 
representative of glacial till. The till consisted predominantly of silt with some fine sand and 
s.ome gravel from, approximately 4.5 feet to 9 to 10 feet below grade. Lenses and small 
horizons of fine to medium sand were also observed to be present. The apparent density of 
the till increased significantly at a depth of approximately 1 0 to 11 feet below grade. 
Groundwater was observed. entering the excavation at the interface of the less dense overlying 
till horizon(s) and the more dense till horizon(s) at the base of the excavation. This 
groundwater occurrence is interpreted to be perched. 

A hole was drilled into the base of the UST in order to obtain a sample of the underlying soils. 
Groundwater was observed to enter the pilot hole, streaming into the UST under pressure. 
The water was allow~d to flow for approximately 1 5 minutes to ascertain whether the flow 
would drop off or stop following the release of the confining pressure of the overlying UST. 
The water flow did not decrease significantly therefore the hole was plugged. A second 
sampling hole was placed in the north wall of the UST at an approximate depth of 5.5 feet 
below the top of the UST (7.5 feet below grade). The location of this sample was based upon 
several small pilot holes which were placed in the north side of the UST. The sample was 
obtained immediately above the location where groundwater was observed entering a pilot · 
hole in the UST. Soil sample UST4K-NSW-5.5 was obtained from beneath the building, 
through the north sidewall of the UST. 

. 
Following soil sampling, the UST was closed-in-place. The UST was completely filled with a 
grout mix on 17 July 1995. The grout mix was allowed to set prior to initiating excavation 
activities around the UST. 

On 18 July 1995, excavation of petroleum impacted soils surrounding the UST was initiated. 
Soils were screened for volatile components of petroleum hydrocarbons periodically during the 
excavation process using an Organic Vapor Meter (OVM). The OVM is a type of 
photoionization detector (PID) capable of providing semi-quantitative data in respect to the 
presence or ~bsence of volatile organic compo·unds such as those typically associated with 
petroleum hydrocarbons. The OVM cannot identify specific chemical species or detect organic 
compounds which are not volatile (i.e. heavy oils, PCBs, or metals). The OVM measurements, 
in combination with physical observations of soil conditions for indications of petroleum 
hydrocarbons, were used to determine the approximate limits of overexcavation. 

All soils exhibiting indications of petroleum concentrations potentially in excess of MTCA 
Method A soil cleanup criteria were removed directly to TPS Technologies, Inc. of Tacoma, 
Washington. A total of 383 tons (approximatelY: 286 cubic yards) of petroleum impacted soil 
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was excavated from the area surrounding the UST. The excavation extended: up to the city 
sidewalk to the south; to the sanitary sewer line and MW-4 to the west; within 1.5 to 2 feet 
of the building to the north; approximately 5 feet of the southeast corner of the building; and · 
up to 1 0 to 11 feet below grade in depth. The final dimensions of the excavation were 
approximately 32 feet (east to west) by 23 feet (north to south) and 10.5 feet in depth. The 
primary zone of apparent petroleum impact, based upon physical observations and OVM 
readings, was between 5 feet and 10 feet in depth. 

During excavation operations, several of the utility lines were uncovered, including the sanitary 
sewer line (6-inch PVC), the phone line (3-inch PVC) and the storm sewer line (6-inch PVC). 
The storm sewer line trended northeast to southwest, approximately 4 feet south of the UST 
and at an approximate depth of 4.5 feet below grade. The line itself apparently was set less 
than 6-inches from the petroleum impacted soils. 

The portion of the sanitary sewer line that was exposed extended north from the concrete 
cleanout, approximately 6 feet west of the southwest corner of the building. The top of the 
pipe was approximately 3 feet below gr~de and was entrenched with a pea gravel base 
overlain by what appeared to be reworked till . A section of 2-inch steel pipe and section of 
4-inch clay pipe were present in the fill above the sanitary sewer piping. A 2-foot thick 
concrete block with a 4-inch diameter coated steel pipe extending parallel to the west sidewall 
was present in the northwest corner of the excavation, immediately adjacent to the sanitary 
sewer line. The two small sections of pipe were removed during overexcavation. The 
concrete block was not removed in order to prevent further disturbance of the sanitary sewer 
line. 

The phone line was uncovered when the surrounding fill, consisting of medium grained sand, 
collapsed into the excavation. The phone line consisted of a 3-inch PVC conduit trending 
parallel to the sidewalk along 3rd Street West and the southern wall of the excavation~ The 
phone line was approximately 4 feet below grade while the trench extended to approximately 
4.5 feet below grade. No apparent petroleum impacted soils were present within the trench 
fill. 

In all three cases, the trenches extended beneath the organic-rich soil horizon interpreted to 
be representative of a former ground surface. This soil horizon was absent in the vicinity of 
all piping trenches as well as along the west sidewall of the excavation. Figur.e 3 depicts the 
approximate locations of the utilities, based upon ·excavation observations and the utility 
locating services data. 

Soils samples were obtained during the excavation process to determine whether the lateral 
and vertical limits of the excavation had been reached. These samples were utilized as closure 
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samples if all analytical parameters were below Washington Model Taxies Control Act (MTCA) 
Method A cleanup criteria for soil or if further excavation in that direction could not be 
accomplished. Fifteen soil samples were collected from the UST excavation, of which ; 
fourteen samples were used for closure purposes. Discrete soil samples obtained from the 
lateral and vertical extents of the excavation included: 

• UST4K-NSW·5.5 - obtained from approximately 2.5 feet beneath the building, from the 
north sidewall of the existing UST, at an approximate depth of 7.5 feet below grade; 

• UST4K·WSW-9- obtained from the west sidewall, approximately 3 to 4 feet west of 
the UST, at an approximate depth of 8 to 9 feet. This sample was obtained prior to 
completion of overexcavation and was not utilized for closure purposes; 

• UST4K-BTS-10- obtained from the base of the excavation, approximately 3 to 4 feet 
south of the UST, at an approximate depth of 10 feet below grade. This sample was 
utilized to estimate the vertical extent of contamination and as a UST closure sample; 

• UST 4K-SESW-9 - obtained from the eastern end of the south sidewall at an 
approximate depth of 8 to 9 feet; 

• UST4K-ESW-9.5 - obtained from the northern end of the east sidewall at an 
approximate depth of 9 to 9.5 feet; 

• UST4K-BTSA-11 - obtained from the base of the excavation, at the southeast end, and 
at an approximate depth of 11 feet; 

• UST4K-BTW-11 -obtained from the base of the excavation, at the west end, and at 
an approximate depth of 11 feet; 

• UST4K·SSWA-9- obtained from the center of the south sidewall, at an approximate 
depth of 8 to 9 feet; 

• UST4K·SSWB-9 - obtained from the western end of the south sidewall, at an 
approximate depth of 8 to 9 feet; 

• UST4K-WSWA-9- obtained from the north end of the west sidewall, at an approximate 
depth of 8 to 9 feet; 

• UST4K-WSWB-8- obtained from the south end of the west sidewall, at an approximate 
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depth of 7 to 8 feet; 

- ' 

• UST4K-NSWA-9- obtained from the east end of the north sidewall, at an approximate i 

depth of 8 to 9 feet; 

• UST 4K-NSWB-9 - obtained from approximately 4 to 5 feet east of the UST along the 
north sidewall, at an approximate depth of 8 to 9 feet; 

• UST4K-ESWA-8- obtained from the south end of the east sidewall, at an approximate 
depth of 7 to 8 feet; and 

• UST4K-BTE-11 -obtained from the base of the excavation, on the northeast end, and 
at an approximate depth of 11 feet. 

These sample locations are also depicted on Figure 4. 

Following sampling of the excavation, the hole was backfilled. Approximately 1.5 .t~ 2 feet 
of 1 to 3-inch washed rock was placed in the bottom of the .excavation to provide a stable 
base layer above the groundwater level. Fill material consisting of sand and gravel with some 
silt was then utilized to complete backfilling operations. All soils were compacted as they 
were placed using a backhoe-mounted hoepack. 

4.2 Parking Area Excavation 
Excavation of petroleum impacted soils associated with the parking area of the subject site 
was initiated on 19 July 1995. Soil conditions beneath the asphalt and subbase consisted of 
reworked fill soils which exhibited indications of petroleum impact.· The fill consisted ·Of a 
combination of gray and brown sand, silt and some gravel with construction debris. Tl';le 
debris. included sections of steel piping, concrete, rebar, and bricks. Field screening of the 
upper 2 to 3 feet of this fill yielded OVM readings up to 202 parts per million (ppm) indicating 
the presence of volatile organic compounds. 

The storm sewer line and trench were readily distinguishable from the surrounding soils. The 
soils within the trench consisted of a slightly darker gray, silty fine sand with some gravel 
which was homogeneous throughout the trench. The soil within the trench was also impacted 
with petroleum hydrocarbons from below the asphalt and base fill layer through the extent of 
the trench. The trench appeared to be approximately 3 to 3 .5 feet in width and 4 to 5 feet 
below grade in depth. Figure 3 depicts the location of .the storm sewer line. 

In general, subsurface conditions in the front parking area appeared dissimilar to those 
encountered in the UST excavation area for the upper fill soils and construction areas only. 
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· As previously noted, the soils comprising the fill within the upper 2 to 4 feet below grade 
appeared to consist of predominantly reworked soils inferred to have been originally associated 
with the former site features. This is supported by the heterogeneous coloration and ' 
composition as well as the presence of man-made debris. The soil horizon interpreted to have 
been representative of a former ground surface, consisting of 4 to 6 inches of organic material 
and topsoil, was present approximately 2 feet below grade along the .west and south 
sidewalls; however, it was absent east of the storm sewer line and along the north sidewall. 
This is inferred to be due to the demolition and construction activities in these areas. Where 
the organic layer of soil was absent, fill consisting of sand and gravel with some silt was 
present. The fill appeared similar to the surrounding soils and is not readily distinguishable 
except for a slight variation in color and a lower apparent soil density than the underlying 
glacial till. Soil conditions beneath the fill were similar to those encountered in the UST 
excavation. 

Groundwater was also encountered between 1 0 and 1 1 feet below grade in the vicinity of the 
parking lot excavation. The groundwater was observed to slowly seep into the excavation 
through a sandier layer of fill, and is interpreted to be perched upon the denser, less 
permeable, underlying till unit(s). 

Petroleum impacted soils were encountered from within Ef inches of the ground surface 
extending to 1 0 to 11 feet below grade. The zone of the most severe petroleum impact 
ranged from approximately 4 to 8 feet below grade, as indicated by elevated OVM readings. 
Field screening and observations also indicated that petroleum impact was more concentrated 
in the northwestern portion of the excavation and generally decreased to the east. 

The excavation extended: south to within several feet of MW-2; approximately 25 feet east 
of the building; within 3 feet of the building itself in the western direction; and up to the main 
entrance as well as the catch basin to the north. Petroleum impacted soils to the west and 
northwest in the vicinity of the entrance were·not removed due tQ the risk of compromising 
the structural integrity of the building. Some petroleum impacted soils were also left on the 
east side of the catch basin to avoid undermining and collaps~ of the entire storm .system. 

Soil samples were obtained from the lateral and vertical extent of excavation prior to 
completion of the excavation as well as following completion of the remedial overexcavation. 
The intermediate samples were used to determine whether the lateral and vertical limits of 
peti'oleum impact were reached. The final closure samples were obtained from 16 August to 
18 August 1995 and represent the final limits of excavation. Intermediate samples which 
contained concentrations of petroleum hydrocarbons below MTCA Method A cleanup criter~a 
for soil were also utilized as closure samples. Eighteen soil samples were collected from this 
excavation of which fourteen samples were utilized for closure purposes. Discrete soil 

I 
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samples obtained from the parking area excavation included: 

• TP 1-1 2 - obtained from an initial test pit used to estimate the vertical extent of · 
petroleum impact. The sample was obtained from an approximate depth of 11 to 12 
feet below grade; 

• PKX-SWSW-4 - an intermediate sample obtained from the south end of the west 
sidewall at its IJmit on 21 July 1995. The sample was obtained from an approximate 
depth of 4 feet below grade. This sample was obtained prior to completion of 
overexcavation, and was not utilized for closure purposes; 

• PKX-NWSW-5 - an intermediate sample obtained from the north end of the west 
sidewall at its limit on 21 July 1995. The sample was collected from an approximate 
depth of 5 feet below grade. This sample was obtained prior to completion of 
overexcavation, and was not utilized for closure purposes; 

• PKX-SSW-6 - an intermediate sample obtained from the west end of the south sidewall 
at its limit on 21 July 1995. The sample was collected from an approximate depth of 
6 feet below grade. This sample was obtained prior to completion of overexcavation, 
and was not utilized for closure purposes; 

• • PKX-ESW-8 -an intermediate sample obtained from the center of the east sidewall at 
its limits on 21 July 1995. The sample was collected from an approximat~ depth of 
8 feet below grade. This sample was obtained prior to completion of overexcavation, 
and was not utilized for closure purposes; 

• PKX-SSW-8W- obtained from the west end of the south sidewall at an approximate 
depth of 7 to 8 feet below grade; 

• PKX-WSW-7S - obtained from the south end of the west sidewall at an approximate 
depth of 6 to 7 feet below grade; 

• PKX-SSW-SE- obtained from the east end of the south sidewall, at an approximate 
depth of 7 to 8 feet below grade; 

• PKX-ESW-9.58 -obtained from the south end of the east sidewall, at an approximate 
depth of 9 to 9.5 feet below grade; 

• PKX-BTSE-lO- obtained from the southeast end of the base of the excavation, at an 
approximate ·depth of 10 to 10.5 feet below grade; 
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• PKX-NSW-8W - obtained from the west end of the north sidewall, at an approximate 
depth of 7 to 8 feet below grade; 

• PKX-BTNW-10- obtained from the northwest end of the base of the excavation, at an 
approximate depth of 10 to 10.5 feet below grade; 

• PKX-BTNE-10- obtained from the northeast end of the base of the excavation, at an 
approximate depth of 10 to 10.5 feet below grade; 

• PKX-NSW-7E - obtained from the east side of the north sidewall, at an approximate 
depth of 6 to 7 feet below grade; 

• PKX-ESW-8C -obtained from the center of the east sidewall, at an approximate depth 
of 7. t o 8 feet below grade; 

• PKX-NSW-7WCR - obtained from the west corner of the north s}dewall, near the 
building entrance, at an approximate depth of 6 to 7 feet below grade; 

• PKX-WSW-8C - obtained from the center of the west sidewall, at an approximate depth 
of 7 to 8 feet below grade; and 

• PKX-WSW-7N - obtained from the north side of the west sidewall, at an approximate 
depth of 7 to 8 feet below grade. 

The locations of these samples (final closure only) are depicted on Figure 4. A total of 
approximately 537 tons (approximately 358 cubic yards) of petroleum impacted soils were 
removed to TPS Technologies, Inc. 

Upon completion of soil sampling, the excavation was backfilled. Approximately t to 3 feet 
of 2 to 4-inch crushed rock was placed in the base of the excavation to provide a stable base 
layer for compaction. Imported fill consisting of sand and gravel with some silt was used to 
fill the remainder of the excavation. A.EE was prese·n{on slte·to'te.st compaction of the placed 
fill. A nuclear densometer was utilized to test compaction. Compaction results ranged from 
97% to 100.5% of the maximum dry density for the fill material being utilized. 

5.0 SUBSURFACE CONDITIONS 
Soil conditions encountered generally consisted of up to 4 feet of fill soils. The fill soils 
included both imported sand and gravel fill as well as fill that appeared to consist of native 
soils that had been reworked, possibly during demolition and construction activities. This was 
evident by the incomplete sections of piping, concrete debris, and bricks scattered throughout 
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the fill. 

Underlying the fill, in areas which had not been affected by construction or demolition, an 1 

organic rich layer consisting of what appears to be grass- and small plant remains mixed with 
a topsoil layer. This soil horizon was encountered between approximately 2 to 4 feet in depth 
and was generally 4 to 6 inches in thickness.. This soil horizon could represent: a previous 
ground surface prior to development of the site; areas of the site which were not developed; 
or areas which were developed/landscaped around previous structures at the site. 

The native soils underlying the fill and/or organic soil horizons consisted predom.inantly of silt 
with variable sand content and some gravel to boulder size materials. These materials were 
relatively dense, increasing generally in the degree of compaction with depth. The soils 
comprising this third horizon are interpreted to be representative of glacial till of the 
Quaternary age. 

Quaternary age sediments which mantle most. of the Puget Lowlands, a complex topographic 
and structural basin formed approximately 2 tp 3 million years ago, are the result of repeated 
glacial ice advances and intermittent nonglacial periods. These deposits consist of both 
unstratified and stratified deposits of clay, silt, sand, gravel and cobbles. Ice from the most 
recent glacial advance, known as the Fraser Glaciation, occupied the Puget Lowland 
approximately 11 ,000 to 13,000 years ago. The ice sheets at thi$ time were believed to have 
reached thicknesses of 3,500 to 4,500 feet. Consequently, the sediments deposited are 
highly compacted by the weight of the glacial ice, and are described as "overconsolidated 
glacial sediments." · 

The glacial deposits at the site were observed to have layers of sand of variable thickness 
scattered throughout the 6 to 7 foot section exposed during excavation activities. 
Groundwater was encountered at approximately 1 0 feet below grade in both excavations, 
seeping into the excavations through a sand layer in the till. The seepage rate was very slow 
and accumulation of groundwater in the open excavation was minimal. This soil horizon was 
not saturated but did yield water interpreted to be perched upon the more dense, underlying 
silt layer. Based upon the results of AEE's former subsurface petroleum hydrocarbon 
assessment, in combination with the excavation observations of this phase of the project, it 
appears that a non·homogenous groundwater system with differing hydrogeological 
characteristics exists at the site. Groundwater occurrence was first observed 'during 
excavation activities at an approximate depth of 10 feet. A saturated zone encountered 
between 13 ~nd 17 feet -during if)stallation of the monitoring wells·was also obsetved. This 
system is likely to be under semi-confining .pressure resulting from the overlying, relatively, 
impermeable till layer(s). This is supported by the groundwater elevations in the monitoring 
wells which tias been observed to rise up to 3 feet of the ground surface. Excavation 
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observations have confirmed that no indications of groundwater seepage has been evident 
above 1 0 feet in depth. 

Groundwater contour maps depicting the inferred groundwater flow directions based upon 
water level data collected in May, June, and August have been included as Figures 5, 6, and 
7. In general, the apparent groundwater flow throughout the summer season Flas been to the 
southwest. 

6.0 QUANTITATlVE LABORATORY ANALYSIS 
All soil samples collected were placed in laboratory prepared glass jars, labeled and 
immediately placed in cold storage until they could be submitted to the laboratory for analysis. 
AEE chain-of-custody procedures were maintained to document sample integrity. All 
laboratory analyses were subcontracted to North Creek Analytical, Inc. of Bothell, Washington. 

The analytical testing scope performed for this phase of the project was based on Ecology's 
guidance documents for UST site checks and site asse~sments, and upon the results of AEE' s 
former subsurface site assessment. Soi~ samples collected were analyzed by the following 
methods; 

• Gasoline range petroleum hydrocarbons (GRPH) by Ecology Method WTPH-G; 
• Volatile aromatic hydroca~b.~:ms (benzene, toluene, ethylbenzene and xylenes 

(BTEX)) by EPA Method 8020; 

• Diesel range petroleum hydrocarbons by EPA Method WTPH-D · (selected 
samples only); and 

• Total lead by EPA Method 6010 (selected samples only). 

Soil analytical results are summarized in Tables 1 and 2. Laboratory analytical test certificates 
are presented_in Appendices B and C. 

Analytical results of the final closure samples · from the UST excavation indicated 
concentrations of petroleum hydrocarbons exceeding MTCA Method A criteria for soils in two 
samples. Sample UST4K-NSW-5.5, obtained from the north sidewall, behind the UST and 
beneath the building, contained concentrations of 4, 700 ppm, 5.0 ppm, and 46 ppm for 
GRPH, benzene and total xylenes, respectively. Sample UST4K-WSWB-8, obtained just south 
of the storm drain line, on the west sidewall, contained concentrations of 850 ppm and 0.62 
ppm for GRPH and benzene, respectively. Ecology's MTCA Method A cleanup criteria for soil 
for GRPH, benzene and xylenes are 100 ppm, 0.5 ppm and 20 ppm, respectively. 
Concentrations of petroleum compounds in all other closure samples were below MTCA 
criteria. 
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Analytical results of the final closure samples obtained from the parking area excavation 
indicated multiple samples with concentrations of petroleum compounds exceeding MTCA 
Method A soil cleanup criteria . Sample PKX-SSW-SW, obtained from the west comer of the ' 
south sidewall, contained 370 ppm of GRPH. Sample PKX-WSW-7S, obtained from the south 
end of the west sidewall, contained 560 ppm GRPH and 0.67 ppm benzene. Sample PKX
NSW-7E, obtained from the east side of the north sidewall, adjacent to .the catch basin, 
contained a GRPH concentration of 350 ppm. Sample PKX-NSW-7WCR, obtained from the 
west corner of the north sidewall, adjacent to the building's entrance, contained a GRPH 
concentration of 410 ppm. Sample PKX-WSW-8C, obtained from the center of the west 
sidewall contained a GRPH concentration of 130 ppm. Sample PKX-WSW-7N, obtained from 
the north end of the west sidewall, contained a GRPH concentration of 520 ppm. All other 
samples contained analyte concentrations below MTCA criteria. 

One sample per excavation which contained the highest concentrations of petroleum 
compounds was chosen for supplemental analysis by WTPH-D and EPA Method 601 0 . These 
samples . included UST4K-NSW-5.5 from the UST excavation and PKX-WSW-75 from the 
parking area excavation. Neither sample contained concentrations of either diesel range 
petroleum hydrocarbons or total lead in excess of the MTCA Method A cleanup criteria for soil. 

7.0 CONCLUSIONS 
Approximately 920 tons of petroleum impacted soils were removed from the site between 18 
July and 18 August 1995: approximately 383.tons were removed from the UST excavation 
and approximately 538 tons were removed from the parking lot excavation. A total of 28 soil 
samples ( 14 from each excavation) were collected for closure purposes. Twenty of the soil 
samples contained concentrations of GRPH and the BTEX compounds either below MTCA 
Method A cleanup criteria or below method detection limits. 

Eight soil samples, two from the UST excavation and six from the parking lot excavation 
contained levels of GRPH above the MTCA Method A cleanup criteria. Three of these eight 
samples contained concentrations of benzene above the MTCA Method A cleanup criteria 
(including both samples from the UST excavation), and only one sample (also from the UST 
excavation) contained a total xylenes concentration above the Method A cleanup criteria. In 
each case, further excavation in these areas was deemed impractical due to risk of 
undermining the building's foundation, risk of damage to existing utilities, or losing several of 
the larger existing trees at the site. 

Six of the eight sam-ples with elevated GRPH con~entrations were collected either beneath the 
existing building or as close to the building as possible, without compromising its structural 
integrity. Five of these six samples were located in the excavation in the front parking lot, and 
the remaining sample was collected from the UST excavation. The other sample collected 
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from the UST excavation with elevated GRPH concentrations was obtained adjacent to a storm 
sewer line and beneath a large maple tree. f-ucth.e.Le_xa_av.ati.Qn...c..o_u(dJta.t.J;:Qo.tinu_e without 
removing the tree amLdisc..aooe.ctingJ.b,.e_storm..sewer line, and potentially damaging the ' 
sidewalk and underlying utilities on Third Street. The other sample collected from the parking 
lot excavation was obtained as close to a catch basin as possible without posing a hazard to 
the storm drainage system. 

....--·· -... 
Based upon the data available, the existi~g_.UST does not appear to exhibit any apparent signs 
of a structural compromise. This .is based upon the condition of both the inside and outside 
of the UST. The petroleum impacted soils could therefore-have be·a~ a- restitof: ieakagefrom 
another''UST(s) that had b·e~n remo~eci; repeated. overflow o'ftne ust(s)du-ring.fTITing; (;;.- ; 
·failure.inthe-piPing system for the UST(s). 

With respect to vertical distribution, in the vicinity of the UST, petroleum impacted soils were 
not observed to be present until an approxima·te depth of 5 feet. This was below both the fill 
and organic layers. The area surrounding the UST and over the fill pipes were disturbed prior · 
to AEE's involvement with the site therefore it is unknown as to whether petroleum impact 
was present in the vicinity of the fill pipe area or near the surface of the UST prior to 
disturbance. Based upon the stockpiled soils and observations around the sanitary sewer 
trench as well as the building itself, if petroleur:n contaminants had been present, it is likely 
they had been removed during construction activities. The UST would also have been within 
6 inches of the former ground surface given the location of the topsoil horizon nearby 
corresponding with the top of the UST. This data t~nds to indicate the topsoil area is 
representative of a former ground surface elevation·· which existed before the area was 
developed. Furthermore, if this holds true, the overlying soil may represent native soils in 
some areas of the site and at least a second placement of fill in the developed ares of the site. 

Excavation observations indicated petroleum impacted soils extended to the initial groundwater 
occurrence at 10 feet· of depth. A substantial decrease in apparent petroleum impact was 
noted within the underlying very dense till horizon on which the groundwater was perched. 

The vertical extent of petroleum impact in the vicinity of the ·front parking area extended from 
immediately below the ground surface up to the perched groundwater occurrence at 
approximately 1 0 feet below grade. The area of most severe petroleum impact appeared to 
be between 4 and 8 feet in depth, based upon field screening readings using the OVM. Due 
to the apparent mixing of materials in the upper 3 to 4 feet, conclusions regarding an origin 
of the impacted soil is d.ifficult to intE!rpret. 

Overall. the majority of the petroleum impacted soils · have now been removed from the 
subsurface. The remaining soils beneath the building are unlikely to pose a potential threat 
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to human health or the environment since they are capped with a structure which· prevents 
--- ··--- .. ----"--·--· .. -------..------ . _________ , ___ -· ····~ -1·· --·- ·-·-· ... ·-

exposure to humans and to potential agents oi transport and erosion. Furfherni'ore;-e-xcaVation .. . ..... .. . 
observations indieate the soils with the highest appare~t residual petroleum impact are within ' 
the zone of dense native till. This till body was not observed to be severely fractured or to 
have any apparent groundwater occurrence ab~~;·1o to ... i. ;-~feet"'rn··dept·h·~- i~di~';tiriQ; low 

·IJligrati'on··potentlal for·residuat contaminants:-· Existing utility conduits aren:~oovEfthe zone·"of 
reSfcfuafcontamlnation -ar1d therefo7e,"irf'Oaraptnion, do not represent preferential conduits for 
contaminant migration. Finally, benzene concentrations were generally low and exceeded the 
cleanup criteria of 0.5 parts per million (ppm) in only three of the 28 soil samples submitted 
for closure, with all three results at or below 5.0 ppm. Benzene concentrations are considered . 
most critical when assigning a risk value to a petroleum impacted site since they are the one 
of the most volatile, mobile, and toxic of the petroleum·constituents. 

AEE has conducted a secondary drilling assessment at the site in September 1995 (results are 
not available yet). :This assessment included the installation of several additional monitoring 
wells in the vicinity of both excavations to ascertain whether groundwater has b&en affected 

t 

in are.as. .. vvhich were not encompassed by the monitoring well network established during the 
November 1994 assessment. Based upon previous groundwater data from the existing 
monitoring wells, groundwater in the vicinity Qf both excavations did not appear to.be severely 'f> 
impacte..<L-Based upon the low petroleum concentrations in groundwater in 'tfl'elmmediate 

--vicinity of the excavations, ~t is inferred that existing groundwater conditions and future 
groundwater conditions would improve now that the source areas have been removed. This 
will be documented during the upcoming site investigation. 

In our opinion, remedial activities conducted at the site have removed the accessible petroleum~ 
impacted soils. No additional excavation activities or remedial actions appear warranted at this }/;r 
~weve~ residual petroleum impacte(fsoilnematrrt:tetr~'th~tli'e"bmtcW'tg:-thhrs-btJilding 
is removed in the future, remedial actions may be necessary to minimize the risk associated 
with potentially exposing these soils . . 

8.0 CLOSURE 
The conclusions presented in this report are based upon the specific analyses, and 
explorations performed for this investigation. These conclusions should be considered as 
being representative of subsurface conditions in the vicinity of the excavated areas only. The 
scope of work performed was based upon both the Environmental Services Contract dated 6 
April 1995 and change orders approved by the Participant Group during the completion of this 
phase of the project. 

AGRA Earth & Environmental, Inc. appreciates the opportunity to be of service to the 1029 
Market Street Participant Group. If there are any questions regarding either the contents of 
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this report, or any other aspects of this assessment, please feel free to contact our· office at 
your earliest convenience. 

Respectfully submitted, 
AGRA Earth & Environmental, Inc. 

Jeffrey Kaspar 
.Project Environmental. Geologist 

Bruce D. ~!!Iiams 
Senior Project Scientist 

Jon N. Sondergaard, P.G., R.E.A. · 
Associate 

JK/ 
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TABLE 1: SUMMARY OF SOIL ANALYTICAL RESULTS: UST EXCAVATION 

1029 MARKET STREET 

KJRKLAND, WASHINGTON 

SAMPLE DATE OVM GRPH BENZENE TOLUENE 

NUMBER COLLECTED ppm mg/kg mg/kg mg/kg 

UST4K·NSW-5.5 7/19/95 407 4700 5.0 16 

UST4K·WSW-9 (1) 7/19/95 369 1700 4.0 <0.20 

UST4K-BTS-10 7/19/95 68 4.6 <0.050 <0.050 

UST4K-SESW-9 6/9/95 29 9.5 <0.050 <0.050 

UST 4K·ESW·9.5 6/9/95 252 3.0 <0.050 <0.050 

UST4K·BSTA·11 6/10/95 59 2.4 0.16 0.052 

UST4K-BTW·11 8/10/95 28 4.6 <0.050 <0.050 

UST4K-SSWA·9 8/11/95 5 2.4 <0.050 <0.050 

UST4K-SSWB·9 8/11/95 38 4.9 <0.050 <0.050 

UST4K-WSWA·9 8/11/95 94 22 <0.050 <0.050 

UST4K-WSWB·8 8/11/95 234 850 0.62 <0.060 

UST4K-NSWA-9 8/11/95 37 3.7 <0.050 <0.050 

UST4K-NSW8·9 8/11/95 164 9.0 <0.050 <0.050 

UST4K·ESWA·8 8/11/95 388 36 <0.080 <0.080 

UST4K·BTE-11 8/11/95 62 7.9 0.066 <0.050 

MTCA Method A Cleanup Levels 100 0.5 40 

UST4K-WSW8·8 : DAPH - 13 mg/kg, Total Lead - 12 mg/kg 

Notes: 

(1) Sample UST4K·WSW-9 was not utilized as a closure sample. 

GAPH ·Gasoline range petroleum hydrocarbons (C7-C12), analyzed by Ecology Method WTPH-G. 

DAPH- Diesel range petroleum hydrocarbons (C13-C24), analyzed by Ecology Method WTPH·D. 

BTEX- Benzene, toluene, ethylbenzene, and total xylenes, analyzed by EPA Method 8020. 

Total Lead by EPA Method 7421. 

OVM - Organic vapor meter. 

ETHYL· 

BENZENE 

mg/kg 

9.8 

7.1 

0.15 

0.34 

0.068 

0.23 

0.11 

0.051 

0.096 

0.21 

3.4 
0.11 

0.10 

0.39 

<0.05 

20 

All concentrations are listed In milligrams per kilograms (mg/kg), also referred to as parts per million (ppm), 

Bolded areas Indicate results exceed MTCA Method A cleanup criteria. 

TOTAL 

XYLENES 

mg/kg 

46 

11 
' 

0.23 

0.46 

<0.10 

0.38 

0.20 

<0.10 

0.23 

0.52 

5.6 

<0.10 

<0.10 

0.56 

<0.10 

20 
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TABLE 2: SUMMARY OF SOIL ANALYTICAL RESULTS: PARKING AREA EXCAVATlON 
1029 MARKET STREET 
KIRKLAND, WASHINGTON 

ETHYL- TOTAL 
SAMPLE DATE OVM GRPH BENZENE TOLUENE BENZENE XYLENES 
NUMBER COLLECTE ppm mg/kg mg/kg 

TP1·12 7/19/95 NA <1.0 <0.050 
PK5-5WSW-4 (1) 7/21 /95 364 610 <0.080 
PK5·NWSW-5 (2) 7/21/95 489 720 0.34 
PKS-5SW·6{3) · 7(21/95 268 1300 0.73 
PKS-ESW-8 (4) 7/21/95 312 470 0.42 
PKS·SSW-8W 8/16/95 482 370 <0.20 
PKS-WSW-75 8/16/95 255 560 0.67 
PKS-SSW-8E 8/16/95 17 2.1 <0.050 

PKS-ESW-9.55 8/16/95 13 1.2 <0.050 
PKS-BTSE-1 0 8/16/95 9 2.4 0.066 
PKS-NWS-8W 8/17/95 11 1.7 <0.050 
PKS-BTNW-10 8/17/96 3 2.4 <0.050 
PKS·BTNE-10 8/17/95 9 <1.0 <0.050 
PKS-NSW-7E 8/17/95 36 350 <0.050 
PKS·ESW·8C 8/17/95 414 <1.0 . <0.050 

PK5-NSW-7WCR 8/17/95 8 410 <0.20 
PKS-WSW-SC 8/18/95 224 130 0.059 
PKS-WSW-7N 8/18/95 222 520 0.14 

MTCA Method A Cleanup Levels 100 0.5 
" ..... ,...,,, -7s : UHf'H 43 mg/J<g, r otal Lead <10 mg/1<9 

Notes: 

(1) Sample PKS-5WSW-4 was not utilized as a closure sample. 
(2) Sample PKS-NWSW-5 was not utilized as a closure sample. 
(3) Sample PKS-SSW-6 was not utilized as a closure sample. 
(4) Sample PKS-ESW-8 was not utilized as a closure sa,mple. 

mg/kg mg/kg 
<0.050 <0.050 
<0.080 1.5 
<0.060 3.0 
<0.020 4 .6 

0.94 2.1 
0.58 1.0 
0.98 1.4 . 

<0.050 <0.050 . 
<0.050 <0.050 
<0.050 <0.050 
<0.050 <0.050 
<0.050 <0.050 
<0.050 <0.050 

0.15 0.49 
<0.050 <0.050 

0.27 0.91 
0.17 0.31 
0.45 1.6 
40 20 

GRPH- Gasoline range petroleum hydrocarbons (C7-C12), analyzed by Ecology Method WTPH-G. 
DRPH ·Diesel range petroleum hydrocarbons (C13-C24), analyzed by Ecology Method WTPH-D. 
BTEX- Benzene, toluene, ethylbenzene, and total xylenes, analYzed by EPA Method 6020. 
Total Lead by EPA Method 7421. 
OVM - Organic vapor meter. 

mg/kg 
<1 .0 
2.2 
4.8 
6.0 
3.4 

<0.1 0 
1.3 

<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 
<0.10 

2.2 
0.50 
2.2 
20 

All concentrations are listed In milligrams per kilograms {mg/kg), also referred to as parts per million (ppm}. 
Bolded areas Indicate results exceed MTCA Method A clean~p criterla. 
NA-not available 
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Table 3: 

Well Number/ 
Top of Casing 
Elevation (ft) 

MW-1/ 
168.30 

MW-2/ 
169.30 

MW-3/ 
168.10 

MW-4/ 
166.70 

Summary of. Fluid Level Measurements 
1 029 Market Street 
Kirkland, Washington 
AGRA Earth & Environmental, Inc. Project No. 12-01232-90 

Depth to Groundwater 
Date Water Elevation 

Collected (ft) .(ft) 

07-Deo-94 5.29 163.01 
11..Jan-95 5.14 163.16 
24-May-95 6.30 162.00 . 

23-Jun-95 5.44 162.86 
24-Aug-95 7.54 160.76 
07-Dec,.94 6.43 162.87 
11-Jan-95 6.04 163.26 
24-May-95 6.54 162.76 
23-Jun-95 6.69 162.61 
24-Aug-95 7.65 161.65 
07-Dec-94 4.19 163.91 
11-Jan-95 3.93 164.17 
24-May-95 4.03 164.07 
23-Jun-95 4.19 163.91 
24-Aug-95 4.43 163.67 
07-Dec-94 3.64 163.06 
11..Jan-95 2.91 163.79 
24-May-95 6.85 159.85 
23..Jun-95 7.29 159.41 
24-Aug-95 7.33 159.37 

: 

I -
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.= §ANALYTICAL 
18939 120Ul Av•r.Jc N.E •. Su~• 101 • 90Ct1el'i, WA 9~11·9506 (200) -481 ·920G • FAA 185·21?92 

fasl 11115 MonCjpmet}, Suite B • Spo~. WA99?06-47T6 (509)924-9200 • FAX9H·~m 
9405 S.W. Nim~us AvmiJO • BoQvenOI\, 00 97008-7132 (S03\ 043·9l00 • FAA ~4·l202 

::X~~~,~~'Ji;'·~=~~~~ii~~,~~'~'i~V:'~=·i!,!;-,,·~~~~~f~~ii~;t'l;6/'';'t6'2~''tJ~~~t'sii~l'!!··:i=.:=:·:·:·=:.:;·:·~=~•=·:;· , ,,,,::::::;:~•~===!·: •:,:=·=: !••':-:::·:·'''':::.··'·i=•u:,, .. ,, =~:'·'-' i[; 
!i E. 520 North Foothills, #1600 Sarnple Matrix: Soil . :;~ 
!; Spol<ane, WA 99207 . Received: Jul 19, 1995~; 
'l Atten1ion: Bruce Williams First Sample If: 8507332·01 Fleported: Jul 20, 1995::; 

- · . : !.·,:-.:~t:;:··t:·: -::::!z:l:.;:t:·•···~·-ii!•:•:!;.w~~t:·::;::: t; ;~: · ==i ::•::. -:·:: !~ ·~. :;:;:!:!:!::.;~:!::;:-~:t::: ~·::;;::'•'titi;:::::: ,..: =•:!;::=.;.;:;;:;:-;. :::;:::~;.: ::;!~::: .i.;. ~! .l::n~!r :~·~~;::·.!:' ::::;:;f!! .;Jt:::•:~;,;t~: ;~: .;~::!::' E·i· :; :::~~ t~i :li!:':::: .,; ·: 

TOTAL SOLIDS & MOISTURE CONTENT REPORT 

Sample 
Number 

8507332·01 

9507332·02 

8507332-03 

8507332-04 

Sample 
Description 

UST41<-NSW·S.5 

lJST4K·WSW·9 

UST4K-BTS·i0 

TPH2 

Total Moisture 
Solids Content 

0 ' 
(0 % 

83 17 

88 12 

86 14 

83 17 

Th11 encjosed analytical results for soil~. sediment; and sludgas hllve been convened to a DAY WEIGHT reponing ba;!s, 
To &nan t/1& \vet weight 'as received" 0<11Jivalenl, multl~y !tie dry weight rs1sv11 by the decimal fraction of percgnt Total S¢1/ds. 

~NA~YTICAL lne. 

·Shanno~ · 
Project Manager 

507332.AGS <2>. 
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. ~NORTH 
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- ~ANALYTICAL 
1S93~ 1N!h Avellllt "4£~ Suilt iOI • SOlht-#, WA $801\·9508 1206) 481-9100 • FAX 4~S·211n 

E~lt1115 ~o<\111Q'111rf, Svllt ~ • Sp(S(W, V•A 9~:10·<776· !609) 9?4·!1200 • rA.X 9:?t· 92QO 

~OS S.W. Nftr.b:J; .llven!lt • ~a~. CR 97CC3·113~ (503) ~9200 • FAX 64~·2202 

A'ti'~Xe~~·h ·&·;~~~~~=~·~~~i~l':,,:,:·:·n•·•=:t'ii~~i''~f~i~f'i:tt'''···i·o·2!{Mi~i'Si~~·e(!,!!•!·l;,; ;:;·.·:·:•;;· ~·····:· =· =~=:·:·il:!t'''$~;;:;r;i~a~!·:i ! i;'''J~ri·~·9:·•·:1'~~5;;; 
E. 520 North Foothills, lf600 · Sample Ma!ril(: Soil Rece!ved: J!JI 19, 1995 ·g 
Spokane, WA 99207 Analysis Method: WTPH-G Analyz&d· Jut 20, 1995 r 
Attention: Bruce Williams Fifst Sample 1#: • 6507332·0, · Reported: Jul 20, 1995::; 

•. =·=· ~··:~:=.: ! .! • ;;; · : :·: !-i ;:!!·:,;:t:.::;::~~:!;·:·;: ~: : . , •=.::.::.: ·:!:::::: :::::.~!:!~:~:~::;:::~!!t:f:::;s::_;;,::;:r;::::: ·:~:::·! ·:;::;::~ ·~: · · .. -:. ~:::!:;: i:,;!·!:.::::: ;:;':·:::;:!:1:! := ~:~:;!i~ !11 ~;:::W!i ·r::;:i:r:!~:;;s;:; : !::;:;:!::::·H~·: .~ ··:!:t. :. • .! .!:~ ,.i.: 

Sample 
Number 

8507332·01 

8507332-02 

8507332·03 

8507332·04 

BLK072095 

I Reporting UmHt 
I 

TOTAL PETROLEUM.HYDROCARBONS-GASOLINE.RANGE 

Sample 
Oes;cr iption 

UST 4K·NSW·S.5 

U~T4K·WSW·9 

UST4K·Bl$·10 

Method Blank 

Sample 
R.esult 
mg/l<g 
(ppm) 

4,700 

1,700 

4.8 

N.D. 

N.D. 

, ,0 

Surrog ate 
Recovery 

o/o 

5·2 

S·2 

113 

104 

114 

4·Bromofiuorobenz811e sutrogate recovery cootrolllrnits ate 50 · 150 'Yo. 
Volatile Total Petrotqum Hydrocarbons are quantitated u Ga~fne Aar.ge Organics (101Utne • dod2e81"18l. 
Anatvtes report&<! as N.D. wgre not detected above tnt slated R~rtnQ Limit The r~ult$ n~pQrted above ~ra on a dry welghtbaels. . . . . 
NORTH CREEK ANALYTICAL lnc.r.:P;;::te-=:as:-:e7.N;::ot::-:u:----- ----------------- ----. 

- ~?r 
~Sto;;? 
Project Manager 

S·2 : The SUrrJSli\t<.! Recoval}' for this sample cannot be accura.l$ly quenllflecJ duo 1D in(erfqrenoe 
from eoeluting organic compounds present In~ sample. · 

S01332.AGS «:3> 
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·- .. ..... -·· --
A NORTH 

-=..:CREEK _ 
.r::::-

---:A· ANALYTICAL 

--- ··-- ---- ·- -----·------

1t9SII 120lh AVI!n!,lt N.E •. Wlt 101 • Bol~el. WA 98011:9501 1206) "'I ·9200 • FAX 48a·29~2 
Ea,l 1t1lS MonJQOr.tlll)', Su;tg B • SpQkane, WA99206-4776 ' jSOII) 924·9Zro • FIJ<924-nSO 

9405 S.W. NilllbU& Avtnut. • Beawrtoo, OA 97C08-71S2 {S:>~) G43·9200 • FAX 644·2202 

tj·;t·~·~-'~'t;''~''e~~i:Jg~~-~'t~i' f·=·= ,,~ _ .,,., . ,,,Bii8~i'';;~~i~ ·rB~"'rB~~t4i~~t: St~~~~···: '"·' ; .. ,,,, .... ;,,;~,, ... ~·==,= '·=·~===·:·= ~~~;y;t."·:·''!'fi~''ch~i~11i'~bi=:-:·~~ 
li E. 520 North Foothills, #600 Sample M~t~x: Soil · . F. Shino ~i 
j; Spokane. WA 99207 Analysis Methbd: WTPH-G :!: 
f Attention: Bruce Williams Units: mglkg (ppm) Analyzed: Jul 20. 199S!:i 
;· · Reported~ Jul 24, 1 ~9s;1i 
•: •: •::; 4, ::; ;.-'1•1 • ;:. ! ~~.:1 .. '-· ;t~;ft ti::.!-"1• ::._:;;;: l I • ; _f' . !·, ' •1•&:::•! ;•;,~:· :; :t:: ::::~!;'!' ;:: :::r:!;! ~:;:,::!:! •;.;:: ! ;:t,!•f;:li• !:'" :...:l· ~j. :••t!t:: :: ;:; '• .;,:!'!!:Ni.i :!: :::t:!~!i:!:·C!i:i::;•l, •;::!!\!~:.Oi.i;:•!:iJili,:!:!: .:~:ai:!::·:at:i : :: : !!:::i:!: !~ 1_:: ;:i!!i';l< i; 

HYOROCAR60N QUAUTY CONTROL DATA REPORT 

ACCURACY ASSESSMENT 
Laboratory Control Sample 

PRECISION ASSESSMENT 
Sa'mple Duplicate 

Gasolrne Range 
Hydrocarbons 

Spike Cone. 
Added: 

Spike 
Result; 

% 
Recovery: 

Upper Control 
Umlt%: 

Lower Control 
limit •;o: 

G(\soline 

5.0 

3.1 

62 

115 

33 

Sample 
Number: 8507332-01 

Original 
Re~ult: 4700 

Duplicate 
Result: · 6100 

Relative 
o/. Difference: 26 

Maximum 
RPO: 67 

NORTHCREEKANALni~L~~~%~R~e~~=v=~=:~~~~~~s~~~k~e~~=s~d~~~~~~~x~1o~o~~~~~~~-. ~IJ.- Spll<e Concentration Ad-'ed 

~\ / 
[' ~ • · Relative% Dllferance; Original Resun , OuoUcate RBSult x 100 
Sfla.nno ' lowell Original Resull+ bupli~te A$$Uit) 1 ·2 
Pr~ectManager ~------------~--~~~~~~~~~~~~------------~-----

507332.AGS <.4> 
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.d. NORTH 
:E-CREEK 
cE-.§ANALYTIC~ 

18939 \ :?Otn AvenueNE., Sulla tO I • B61llell, WA98011~l\ (2il6) ~1·9200 • FAX 48H902 
Ea.s\ 111lS Montgctnety, SUi~ e • Sookane, WA 99206-4776 (!m) 9.~Hl200 • FAX ~2H.?90 

940S S.W. f'lmbus Avenue • Beaverton. OR 97006-7132 (503)6-(3-~0 • fAX ~-2?.02 

l!';,\d'tt~;~~·;i~:~::~i~~~~6~%~·~·~~~;: :::·~·,; · ::,!l!C'Ii~~i''~i~t~g~·i'o';'''!!!!~·8'i~.~M~~~i;~w~~~t'·''~·i'':;!,,,,,.:,~·!::~;;;!:!;!:;,.,~,,,.,~g~~~i~a~::=··i;~i;J~i;*;i's:·:•~·~~s;l~ 
~i E. 520 North Foothills, #600 Sample MatriJC . Soil · · Received: .Jul 19, 1 995~li 
F Spokane. WA 99207 Analysis Metho<l: EPA 8020 Analyzed: Jul 20, 1995;;: 
11 Attention: Bruce Williams First Sample#: 6507332.01 Reported: Jut 24. 199S!l: 
:: ; :;~·:!i~ i ;i:i;::-~r: ~::::;! · :: ! ·! 'i:::!::;:· ;. ;1::: ; :i:~~:::i, i ' i · :::t:;:::;: r:!:::·:::.~1: ,! .: t: :: :t : ::! ~:::~: :: . ; 1 ; ! rit i;:::· :;;tili;: ;: ; !:=tttiiii!t~:~·.::;;:;!i!:: ::.;::; !;~ ::i*!t~i!!:;it=·::;:;::;·;: ti;:;:-::::;:;!:!:!':.::::;:~::!:::;:;;:::i:·:i;;·~~:a:::;;;;:::::::i;:i!t!::a::;:.: :;;!; 

Semple 
Number 

6507332·01 

6507332·02 

8507332-{)3 

8507332..{)4 

BLK072095 

I RepOrting Limtlo: 

Sample 
Description 

UST4K·NSW·5.5 

lJST4K·WSW·9 

UST'IK·STS· I O 

iP1·12 

M,ethod 8Jank 

BTEX DISTINCTION 

Benzene Toluene 
rnglkg mglkg 
(ppm) (ppm) 

5.0 18 

4.0 N.D. 
(IU. "' 0.20) 

N.D. N.D. 

N.O. N.D. 

N.D. N.D. 

o.oso 0.050 

4-Bromofluoraoenzene surrogato recovary control. li~l6 are 34 -166 %. 
Analytes reportad a; N.D. w8te not detected aboVe the stated RePort,ng Um!L · 
1ih9 n~sviiS rep;;~tted above are on a dry Wllfght be$ls. · . · 

Ethyl Surrogate 
Benzene Xylenea Recov~ 

ingikg mglkg % 
{ppm) (ppm) 

9.8 46 95 

7., 11 151 

0.15 0.23 . 90 

N.D. N.D. 87 

N.D. N.D. 91 

0.050 0.10 l 

507332.AGS <5> 
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~NORTH 
.: CREEK .. 

' 

.=. s ANALYTICAL 
~8939 12~111 A..,.nwN.E, SUit~ 101 • SolheH, WA, 9901 1·9508 (206) 481·92C<l• FA:J. ~5-299~ 

L:asl 11115 1-.lonlgomery, Suhe S • SQ~ne. VIA 99206-47?& (S09) 9~4 ·9200 • FAX 524~90 

9405 S.W. Nmi:IUS Avenue • Beal~rton. OR ;7008· 7132 {500) 6•3·9200 • FAX 644-2~0~ 

v~,~~A·~=;;;:;ti:=s;=!E~~~~·~~~~·t~r·'···=,,,,.:.!.··!·8Ji~~i·~~i~~·;=o=;=!1'o~rr:x~~~~!~'i;~l~t"''':':'··· ··· ,,,,,.,, .,,,: , =!····- ::!,. ,; ,,,~,·=·i·1~~~~t~'*l=!,~·~·'a:~i~'ii\;b·=l·: :1~ 
li E. 520 North Foothilli. #600 Sample Matrix; Soil F. St1ino ·~j 
:~ Spokane, WA 99207 Analysis Method: EPA 8020 :;; 
;! Attention: Bruce Williams Uni1s~ mg/kg (ppm) Analyzed: Jut 20, 199s::' 
'; OC Sample#: B507332-04 Reported: Jul 24, 1995j~: 
.. •: ·:: ~=. · ·· -~ .; ,:,;,:, :~ ; :·:: · ·!·. •! j:!·:: :•:· :t:=·:·:~,~ ;:::!'~'; •:.::::'!·:•; i;:::·: ~.,,:·:;_:;.-::i-:"';!'!;:~::;:::·:;t;"' r::::-::,;.;~::::t:..:.;:;:;::-~~:.::;·;a;ti•i:':;.•t)( :;.:; : ' :£..!:~1=.t -!;:;!•!ii:!:;:!·t~; :;:!:~• :•i::; i'·'u;::•,tt;«l,:;:: :~~·;:j•j:::•J::: :!;!l:,::;::;!'' ~~ 

MATRIX SPIKE QUALITY CONTROL DATA REPORT 

ANALYTE Eth~•l 

Banzena To!uen~ Sen-zane X lenas 

~ Sample Result: N.D. N.D. N.D. N.D. 

Spike Cone. 
Added: 0.60 0.60 0.60 1.80 

Spike 
Result: 0.43 0.43 0.44 1.24 

Spike 
69% % Recovery: 72°k 72% 73% 

Spike Dup. 
Result: 0.47 0.48 0.50 1.42 

Spike 
Duplicate 

% Recovery: 78% 80% 83% 79% 

Upper Control 
Umit %: 111 118 120 128 

Lower Control 
Lim~%: 59 55 61 55 

Relative 
•4 Difference: 8.9% 11% 13% 14% 

Maximum 
RPO: 17 16 17 17 

N~REEK ANALYTICAL ~nc, %Recover/; Spike RQsult - SampjQ Result X \00 

Ol5 Spik& CcJno. Added 

Relative 'Y• Dtf!8f8nc&: Sejka RttWil· S£!1ka Dllf:!. Aesplt • 1( 100 
Shannon Stowell (Spll<a R&Sult ~ Spke 0\Jp. Rasult)l 2 
Project Manager 

S07332.AGl> <6> 

** TOTAL PAGE.06 ** 
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~NORTH 
-= CREEK 
-~ANALYTICAL 

. 18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011·9508 (206) 481·9200 • FI-X 485·2992 

East 11115 Montgomef}', Suite 8 • Spokane, WA 992064776 (509) 924·9200 • FAX 924·9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008·7132 (503) 643·9200 • FAX 644·2202 

;l:J·:.:.:·:::~ ~::~:::::::~:;:;:::::::::::::::::::::::;:;:::::::::::::::::::::::;*::i::::tit:!::i:::;:::::~Hi::::::: :::::::::::::;;z;;::::;:!t!;:;i~:!?:!;:;:::::~:;:::::::::::; : ~ :: :_;: :·~:::: :::~::·:;:::::::::::;:i~;:::;:;:;f:ii!!::::E::;::::::::::::::::::::!:::::::::;;;~::::·:·:::;:·· 
:: AGRA Earth & Environmental Project Name; 1029 Market Street .. 
ll. 11335NE122ndWay,#100 ClientP.roject: #12-1232-01 . · 
i1 Kirkland, WA 98034 Received: Aug 9, 1995 
il Attention: Bruce Williams NCA Project #: 8508169 Reported: Aug 1 0, 1995 
·::=·:::·:::::·:!·!~:=:;::.::::::=: :::::: : :::::::: :::::: :::::::::::::::!::::::::::::::::~r::::::::::::!:=:;:::::::: : :;::::::.::::::::::::~:=:::::::::::~::::::::::::::::::::::::::::;::::;::::::::=:: :~:·:::::::::::::;:::::::::::::::::=:=:~:::;:::::::::::::::::::::::::;::::::::::::;:-·:: ~:·· 

l aboratory 
Sample 
Number 

8508169·01 

8508169·02 

I 

Sample 
Description 

UST4K·SESW·9 

UST4K·ESW-9.5 

PROJECT SUMMARY PAGE 

Sample 
Matrix 

Soil 

Soil 

Date 
Sampled 

8/9/95 

8/9/95 

The results in this report apply to the samples analyzed in accordance with the chaln of custody document. 
This analytical report must be reproduced In Its entirety. 

508169.AGR· <1 > . .. 
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~NORTH 
; CREEK 

- :E ANALYTICAL 
189391201h Avenue N.E., Suite 101 • BotheU, WA 98011;9508 (206) 481·9200 • FAX 485·2992 

East 11115 Moolgomety, Suile 8 • Spokane:. WA 99206-4776 {509) 924·9200 • FAX 924·9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008·7132 (503) 643-9200 • FAX 644-2202 

w~'G'~~'~'~'Jg!,~!'l~~~~~gg:~~g'i~i'''''.,,,.,,,,,,Eii~~t~~61~g~=,=t>~,,,,,,,,~,g~=~==~~~~~'~'i~~=~t''"''''"'''''''''' ' ''''' '''li''''' ' ''''' '' ''''''''''''!''''''''''''''''';;;,,,,,,,,,,,,,,,,,,,, , ;,, ,,,.,,,,,.,,,;: 
/ 11335NE'122ndWay,4#100 Sample Matrix: Soil ~;: 
H Kirkland, WA 98034 Received: Aug 9, 199S ~i' 
~j Attention: Bruce Williams First Sample#: 9508169-01 Reported: Aug 10, 1995 :~; 
:;::;::::::::::::;:::::::::::::::~::::::::::·::::::::::::~::::::;:::::::::::~·=·:;:.~:::::=:·:::-~==~=:::::::::::;::::::::::::::::::::::::::::::::::::;;:::::::::::::::~:::::::::~::~:;:::;;::::: :::::::::~::;::::::::;:;:::::::::::::~::::::::::!:::::-::;:::::~:;::::::;::::: ;:::;:;:::~:-::·:·:·;;::::; 

TOTAL SOLIDS & MOISTURE CONTENT REPORT 

Sample 
Number 

9508169·01 

8508169·02 

Sample 
Description 

UST4K-SESW·9 

UST 4K-ESW-9.5 

Total 
Solids 

0/o 

84 

83 

Moisture 
Content 

% 

16 

The enhtosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis. 
To attain the wet weight ·as received' equivalent. multiply the dry weight result by the decimal fraction of percent Total Solids. 

NORJ"H CREEK ANALYTICAL Inc. 

5081 6~.AGR <2> 
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~NORTH 
-= CREEK 

- E ANALYTICAL 
18939 12oth Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite B • Spokane, WA. 99206-4776 (509) 924·9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (SOjj 643-9200 • FAX 644-2202 

:::!f!r;!:::::!::;;;::!;:::::::;:;::~::::::::l:;::::!i:::::;:;:::::::;:::::;:;·::_;;_ft!:::::;:j:::~::o;:;:::::::;:;:;:::;:::::!l!:~::H::~;:::;:;:;:;:;:::::;::: :::::::::.:::::::::::::::::;:::;:;!::;:;:;:;:;!::;:::; :::::~:::::::;:i!::;:;:;::::_:;:::::::p::_!:::.:::·::~:-;!::·~.::;:: : :·::-:::::!;::;::: 
ji AGRA Earth & Environmental · Client Project 10: 1029 Market Street Sampled: Aug 9, 1995 Hi 
H 11335 NE 122nd Way, #100 Sample Matrix: Soil Received: Aug 9, 1995[)! 
!! Kirkland, WA 98034 • Analysis Method: WTPH-G Analyzed: Aug 10, 199SU; 
~~ Attention: Bruce yYilliams Rrst Sample#: 8508169-01 Reported: Aug 10, 199sm 
::::::: ;::::::~:: :: ;:: :::::::::::::::::::::: :;::;:::t:;::::::~::::::::::::::: ;::::::.: ~:~::::!::::::::::: ::::::::::::: :;::: :· : :::.::;::::::::::::::::;:;:::_;:::::::::::::::::::::.;:::::;:j!;::::::::::::::~::::::::: ::::::::::: :::;:::: :!: ::;:::::::: :::;~..-: : > ::. :. :~: ::::: ;::::::::::::::;::~= 

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE 

Sample 
Number 

8508169-01 

8508169·02 

BLK081095 

Reporting Limits 

I 

Sample 
Description 

UST4K-SESW-9 

UST4K-ESW-9.5 

Method Blank 

Sample 
Result 
mglkg 
(ppm) 

9.5 

3.0 

N.D. 

1.0 

4-Bromonuorobenzene surrogate recovery c:Ontrolllmlts are 50 - 150 %. 

Surrogate 
Recovery 

% 

101 

94 

100 

VolatUe Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (toluene- dodecane). 
Anatytes reported as N.D. were not detected above the stated Reporting Umil The results reported above are on a dry weight basis. 

NORTH CREEK ANALYTICAL Inc. 

~ 
Shannon Stowell 
Project Manager 

508169.AGR <3> 
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~NORTH 
= CREEK 
-'§ANALYTICAL 

18939 120th Avenue N.E., Suite 101 • Bothell, WA 98011-9508 (206) 481-9200 • FAX ·85·2992 

East 11115 Montgomery, Sulle B • Spokane, WA 992()6..4776 (509) 924·9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton. OR 97008·7:132 (503) 643·9200 • FAX 6«·2202 

~:=:::::::::::::::::::::::::;;::::~;;:::::;:::::::::::::::[:::::::::::::!:;::::::::; ::~:::;:::::::::::;:::::::::::::;:;;:::!::::~~=::.;:;:;:::t:::::::::::;:;t:;:::;::::·::::::;:::::::::::: :::::::::::!:::::::::::::::::::::::::;.:::::::.::;:;:::::::::::t:::::::::::!::::::::::::::::::r::_:-::::.:::.:~ 

:~ AGRA Earth & Environmental Client Project 10: 1029 Market Street . Analyst B. Christlieb ,,; 
; ~ 11335 NE 122nd Way, #100 Sample Matrix: Soil F. Shino ,, 
1~ Kirkland, WA 98034 Analysis Method: WTPH-G 
!1 Attention: Bruce Williams Units: mg/kg (ppm} Analyzed: Aug 10, 1995 :~. 
H Reported: Aug 10, 1995:j! 
=;:::;:;,:::Httrf: ::::::::::::r::·~:;::::::-=::::::::::::::::::::::::;:::::::;:::::;:::::::;:::::;:::::::::::::::: :;::::::::;:::t!~:::.::::i:!:::::~~:;:::;:;:::::::::::::::::::;:::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::::::::::::::;:::::::::::::::::::;:;::::::::::;::::;:·: : 

HYDROCARBON QUALITY CONTROL DATA REPORT 

ACCURACY ASSESSMENT 
Laboratory Control Sample 

Spike Cone. 
Added: 

Spike 
Result: 

% 
Recovery: 

Upper Control 
Limit%: 

Lower Control 
Limit %: 

Gasoline 

5.0 

3.0 

60 

115 

33 

NORTH CREEK ANALYTICAL' Inc. 

~ 
Shannon Stowell 
Project Manager 

%Recovery: 

Relative % Difference: 

PRECISION ASSESSMENT 
Sample ti'u.plicate 

Gasoline Range 
Hydrocarbons 

Sample 
Number: 8508169-01 

Original 
Result: 

Duplicate 
Result: 

9.5 

11 

Relative RelatiVe Percent Difference value~ ·are not 
% Difference: reported at·sample concentration levels 

less than 10 times 1he Detection Umll 

Maximum 
RPO: 67 

Splke Result x 1 00 
Spike Concentration Added 

Original Result· O!.tplicate Result x 100 
(Original Result+ Duplicate Result) I 2· 
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dN.ORTH 
= CREEK 

- g ANALYTICAL 
18939 1201h Avenue N.E.. Suite 101 • Bothe!~ WA 9801 1·9508 (206} 481-9200 • FAX 485-2992 

East 11115 Montgomery, Suite 8 • Spokane, WA 99206-4776 (509) 924·9200 • FAX 924·9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008·7132 (503) 643·9200 • FAX 644·2202 

::::::::::::;.;:::::::::::::::::::::::::::: : : : ::::::::;::: :::::~::::::::::::;:::::::::::::;!;:;:;:;:;i:!;:::::::;:::: ::::::::: :;:::Ht;::!:!::::::;:t:::!::::::i::::;:::::::::::::;::~:::::::::::::::;:::::::::;;;:::::::;:~::::::::~:::::::::::;!::::::;:::::::::: : : : ; : :::~:!~::::::::::::::::::*:;: 
11 AGRA Earth & Environmental Client Project ID: 1029 Market Street Sampled: Aug· 9, 1995 ,1: 
~l 11335 NE 122nd Way, #100 Sample Matrix: Soil Received: Aug 9, 1995;jj 
l~ Kirkland, WA 98034 Analysis Method: EPA 8020 Analyzed: Aug 10, 1995 ,l~ 
H Attention: Bruce Williams First Sample#: 8508169-01 Reported: Aug 10, 1995:1j 
: ::.;:::::::;::::::::::::::::::::!;:;:;::;;:;:;:;:;:::::;:;:::;:::::::;:::::::::::::::;:::;::::::::;::;:;::_::::::;: ::::::::::::: : :::1;:;;:::::::::::::::::::::::::::~:::;:;:::;:::::::E::: :::::~:::::::::::~:::::::::::::::::::::::::::;:;:;:;:::::::;:;::::::;:::::;::;::::;::::;::::;~::::;:::::;;:::!: 

Sample 
Number 

8508169-01 

8508169-02 

BLK081095 

I ReportiOg Limits: 

Sample 
Description 

UST4K-SESW·9 

UST4K·ESW-9.5 

Method Blank 

BTEX DISTINCTION 

Benzene Toluene 
mglkg mglkg 
(ppm) (ppm) 

N.D. N.D. 

N.D. N.D. 

N.D. N.D. 

0.050 0.050 

4-Br<>mOnuorobenzene surrogate recovery control limits are 34- 166%. 
Analytes reported as N.D. were not detected above the stated Reporting Umll 
The results reported above are on a dry weight basis. 

Ethyl Surrogate 
Benzene Xylene~ .. flecovery 

mglkg mglkg % 
(ppm} (ppm) 

0.34 ' 0.46 81 

0.068 N.D. 74 

N.D. N.D. 81 

0.050 0.10 

· 508169.AGA <5> 
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~NORTH 

= CREEK 
E ANALYTICAL 

18939 120th Avenue N.E.. Suite 101 • Bothell, WA 98011·9508 (206) 481-9200 • FAX 485·2992 

East 11115 Montgomesy, Suite 6 • Spokane. WA 99206-4776 (509) 924-9200 • FAX 924·9290 

9405 S.W. Nimbus Avenue • Beaverton. OR 97008-7132 (503) 643·9200 • FAX 644·2202 

::::.::::::·:;::::::~:.:it:::::::::.:::::::::::::!:-_: .. ::r:-r::.::::::~::::::::::;::::::::::.:::::::::::::::~:::::::::::!:::=:;:=:=!=:::!:::::::::::::::::.:z::::::.::::::::::~::!: :: :::::::_:;;: ::: :: ::::~=:= :::::::::l:i:::::::::::::::::::::::::::::;:::;:::::::::t:::::: .:;::: :::::::::::::::::::::::::~:=:·::;. 

j1 AGRA Earth & Environmental Client Proje~t iD: 1029 Market Street · . Analyst: ~- Christlieb ; 
n 11335 NE 122nd Way, #100 Sample Matrix: Soil . F. Shino ; 
H Kirkland, WA 98034 Analysis Method: EPA 8020 ·· 
li Attention: Bruce Williams Units: mglkg (ppm) Analyzed: · Aug 10, 1995 ~!~ 
j~ QC Sample#: 8508157-03 Reported: Aug 10, 1995 ~~: 
:::::;:::::;:::::;:::::::!::::::::::::::-:;:!_:~:::;:::::::::;:::::::;:;:;:::::::::::::::::::::::::::;::::::::::::':::::::;:;:::::::::::::::::::::::;:::::::::;:::::::::;.::::::::::;::::::::;:;:::~:::::::::!:::::::::::::::::::::::::::::::::::::::::::;::::::::::::::::::::::::::::::::::::::::::::::::· : 

MATRIX SPIKE QUALITY CONTROL DATA REPORT 
' ' . 

ANALYTE . Elhyt 
Benzene Toluene Benzene Xylenes 

Sample Result: N.D. N.D .. N.D. N.D. 

Spike Cone. 
Added: 0.64 0.64 0.64 1.91 

Spike 
Result: 0.41 0.44 0.42 1.30 

Spike 
% Recovery: 64% 69%. 66% 68% 

Spike Oup. 
Result: 0.43 0.43 0.43 1.32 

Spike 
Dupticat.e 

% Recovery: 67% 67% 67% 69%. 

Upper Control 
Limit %: 111 118 120 128 

l ower Control 
Limit%: 59 55 61 55 

Relative 
% Difference: 4.8% 2.3% . 2.4% 1.5% 

I 
Maximum 

RPO: 17 16 17 17 

NORTH CREEK ANALYTICAL Inc. %Recovery: Spike Result· Sample Result X 100 
Spike Cone. Added 

Relative % Difference: Selke Result - Selke Due. Result x 100 
(Spike Result+ Spike Dup. Result) /2 

·. 508169.~G~ <6> 
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@AGRA 
Earth & Environmental 
11335 NE 122nd.Way, Suite 100 
Kh1<1and, Washington 98034--6918 
Tel (206) 820-4669 Fax (206) 821-3914 

01234 

CHAIN OF CUSTOD' . 

P~CTjo)q ~5treif lp71~D~-ol ANALYSIS REQUESTED (cirde, checf< box orwrlte l)f'eferred method In box) ·-· 

CUEtiT "(\~ u -- - ..-

POOJECTMW~~ lM \1~) 
2 ~ 
~ 

~ 

0 ..: 2 
w (). « 
0 ·a w 

(). 

~ 
UJ 21 0 w "' ll: .. 

~ ~ 1i 21 ..... 
§ ·fil !! 0 

i 
< 

§ - 2 ... 
i I "' w ... ~ ii ~ 

I 2 - !J ~ 
~ 

... 
~ ~~ 1ii s 

I ~ ..; ~ w .. ~ ~ Iii 
I; i i ~ 

w 
~ .. ~~ w w tb · ~ 

~ 
I; I; .J 

~ 
_., 

g~ g ell o- ..: d t ~ l:d' ~ ~g 15 
"' > ...... .... ... ~ -"' 

~"'"''U ~ u:vr 1 
~~ 

-......-~ - --~ I ~I I I COOTAINERS I 
sM1PLE 1.0. / DAn:: 1 nME MATRIX PRESERVATIVE No. I VOL 

'I~\~L=SESl-r-~ -f1&/~T2!}~ [ ~ a:J, J y. ,r)Sc '!2/j D CfJ-ot 
'1. - - -

lo( 
J 

205\~L~E~w~.~ -liJ1J~rb.! 'I'/J Is 
3' ~ I Tf 

()..,JJ I 

.. ~ 
s: ~ 
II. ~// 1..-
7, l~ 
e. f I r-..... 
8. I '-----!.._ 
10. ~I 

SAMPLE RECEIPT LABORATORY (_ TURNAROUND TI~E I SPECIAL INSTRUCTIONS I ADDITIONAL COMM.~.NTS 

TOTAL I cot{l'AINEAS 0 8HOUA 

~~00~-~- 'CAM~ ,!i .. .au. 
CONOmON OF SEALS DOT DESIGNATION ~ ~ :::: (slandanf) 

0 OTHEA 

TIME 

3. 3. PAGE_/_ OF-I-
AOAA-Eerih & EP\'ftonmentel. Inc. (7~) 

DISTRIBUTION; White, Yellow -laboratory, Pink· Originator 
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_E NQRTH 
= CREEK 

=ANALYTICAL 
18939 120th Avenue N.E •• Suite 101 • Bolhell, WA ~11·9508 (206) 481-9200 • FAX 485·2992 

East 11115 Montgomery, Suite B • Spokane, WA99206-4776 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008·7132 (503) 643·9200 • FAX 644-2202 

W~'ci'R)(~·~=~g'l'Eri~ii~'~~~g~~,,,,,,,,,,,,,,,, :!S';~j~~n!J~~~:''''''''''''''1'8%''M~~~~i'§'i~~'~t''''''''''''''''''''''''''''''''''' ' ' '''''''''''''''''''''''"''''''''''''''' ''''''''.''::,,.,. . · _,,_,,,., 
~ j 11 335 NE 122nd Way, #1 00 Client Project: #12-1232-01 
;~ Kirkland, WA 98034 Received; Aug 11. 1995 ·; 
~[ Attention: Bruce Williams NCA Project#: ·6508227 Reported: Aug 17, 1995.! 
== =::: :::::::: : ! : ::::;:!:: · : ::::=:=::::: : :: : :;::::::::::::t!::::::::::=;=:::::;::::::::::;::::::=::i=::::::~::~::::;::::::::::::::::!:::::::: : ,:::::::::::=:=:::::=:=:=:=:::::::;!::::::::=:=:::::::::::::::::::.::::::::::::=:::;:::::::*:~!:l=::;::;:;::w=:=:=:=: =:·::;:~!:~: ::· :=;:·. :: :::··~1·· · 

Laboratory 
Sample 
Number 

8508227-01 

6508227-02 

8508227~03 

6508227-04 

6508227-05 

6508227-06 

6508227-07 

8508227-08 

6508227-09 

8508227-10 

I 

Sample 
Description 

UST 4K -BTSA-11 

UST4K-BTW·11 

UST4K-SSWA·9 

UST4K·SSWB·9 

UST4K-WSWA·9 

UST~K-WSWB-8 

UST4K-NSWA·9 

UST4K-NSWB-9 

UST4K·ESWA·B 

UST4K-BTW-11 

PROJECT SUMMARY PAGE 

Sample 
Matrix 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Soil 

Date 
Sampled · 

8/10/95 

8/10/95 

8/11/95 

8/11/95 

8/11/95 

8/11/95 

8/11/95 

8/11/95 

8/11/95 

8/11/95 

The results In this report apply to the samples analyzed In accordance with the chain of custody document. 
This analytical report must be reproduced In Its entirety. 

508227.AGR <1> 
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. ~NORTH 
= CREEK 18939 120th Avetlue N.f., SUite 101 • Bothell, WA 98011·9508 (206} 481·9200 • FAX -485·2992 

g ANALYTICAL 
East 11115 Montgomety, Suile B • Spokane, WA 99206-.cns (509)924·9200 • FAX924·9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503} 643-9200 • FAX 644·2202 

' • i 
=::;:::;::::::::::::::::;::;:E::·;:;:::::;:::;!::;:;;::::::;::;r:i:::::::::::::::::::::::::::ft::;::t::::::::::;:~:::n:::H:~:i::;::::;::~::::::::::::::::::t:::::;:;:::;:;:::::::~J::::::::;::::::::::::::::::::::::::n:::::::::;::t:::::::::::::::::::::::r:::::ft:t;!!!Ji::::::n;:::::::::::::: 

\l AGRA Earth & Environmental Client Project 10: 1 029 Market Street · · · · · · 
\\ 11335 NE 122nd Way, #1 00 Sample Matrix: · Soil 
l1 Kirkland, WA 98034 Received: Aug 11, 1995 . 
i) Attention: Bruce Williams First Sample #: 6508227 ·01 Reported: Aug 17, 1995 ' 
::::::::~::;:!::·:::·::::::~·~:;:::::;::·::::::::::::::::::::;:: ··:·:::·:::::::::!:::~~::!:~:::-:;:::::::::::;::::::::::;::!:::::;·:~:::::::::::::::::::::::::::~::::::::::::::::::;:;::::::::::::::::::::1::::::;::·:·:::::!::::~::::::::::::::::::;:;:::::::::::::::::::::::;::::::::;:::::;:::::::: 

Sample 
Number 

6508227·01 

6508227-02 

6508227·03 

6508227-04 

6508227-05 

6508227-06 

8508227·07 

6508227-08 

6508227-09 

8508227-10 

TOTAL SOLIDS & MOISTURE CONTENT REPORT 

Sample 
Description 

UST4K·BTSA·11 

UST4K·BTW·11 

UST4K·SSWA-9 . 

UST4K·SSW8·9 

UST4K·WSWA·9 

UST4K·WSWB-8 

UST 4K·NSWA·9 

UST4K-NSW8-9 

UST4K-ESWA·8 

UST4K-8TW·11 

Total 
Solids 

Cfo 

85 

84 

80 

89 

86 

86 

91 

90 

87 

83 

Moisture 
Content 

% 

15 

16 

20 

11 

14 

14 

9.0 

10 

13 

17 

The enclosed analytical results for soils, sediments and sludges have been converted to a DRY WEIGHT reporting basis. 
To attain the wet weight"as received" equivalent, multiply the dry weight result by the decimal fraction of percent Total Solids. 

r • 

508~7.AGR <2~ 
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~NORTH 
-= CREEK 

-= ::ANALYTICAL 
18939 120th Aveoue N.E .• Suite 101 • Bothell. WA 98011·9508 (206)481·9200 • FAX 485-2992 

East 11115 Montgomery, Suite 8 • Spokane, WA 99206-4!76 (509) 924-9200 • FAX 924-9290 

9405 S.W. Nimbus Avenue • 8e<~verton, OR 97008-7132 (503) 643--9200 • FAX 644·2202 

:::::::::;~::::::~;::_ :::::;-::::::::::::::::::;:;·:~::::::::::::;::·:::·!·: :;::·:::::~:: :!;::.:::::::::;::;::::!:;r:;:;:::::::;:;:;:::::;:::::::::::::::::::;!;~E;;:::i:::!;;:;:: :::::::~!;:;:::::::::::;:;:::::::::::::;:;:;:;;;:;":;:::::::::::::::::::::::::::;:;:~:::::::::::::::::::: ::::!::::::!:. 
)! A~RA Earth & Environmental Client Project 10 : 1029 Market Street Sampled: Aug 11, 19951ii 
~) 1 1335NE 122ndWay, #100 Sample Matrix: Soil Received: Aug 11, 1 995~H 
!) Kirkland, WA 98034 Analysis Method: WTPH-G Analyzed: Aug 15-16, 19951fl 
H Attention: Bruce Williams First Sample#: 8508227-01 Reported: Aug 17, 1995 ~1[ 
::::::::: ~=::::::: ::::::: ::= : : ::::::::: :! :::: =: :: :·::: ::::::::::::::::::: .- •• ·: ::: ;; : •. ~ :: :::::: ·:: :::!::: :::::: =:;:: ::: =;;: :::::::::: :::;:::::i:::;::l!:w::::::::::::: =:::::::;:;:r~: ::~~::::: :::::;:::n::::: ;= :: ==~ ·;:~::::z:::::::::::: :::::;i:~::: ::::;::~~=; ~: t: ==::::::. :::·::: ~:~1:;:;:;: :.;;: 

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE 

Sample 
Number 

8508227-01 

8508227-02 

8508227-03 

8508227-04 

8508227-05 

8508227-06 

8508227-07 

8508227-08 

8508227-09 

8508227-10 

Reporting Limits 

I 

Sample 
Descript ion 

UST4K·BTSA-11 
8110/95 

UST4K·BTW·11 
8/10/95 

UST4K-SSWA-9 

UST4K·SSWB·9 

UST4K·WSWA-9 

UST4K-WSWB-8 

UST4K-NSWA-9 

UST4K-NSWB·9 

UST4K·ESWA-8 

UST4K·BTE·1 1 

Sample 
Result 
mglkg 
(ppm) 

2.4 

4.6 

2.4 

4.9 

22 

8~0 

3.7 

9.0 

36 

7.9 

1.0 

4-Brornonuorobenzene surrogate recovery controllirnlts are so -150 %. 

Surrogate 
Recovery 

% 

95 

93 

88 

99 

85 

S-2 

95 

92 

86 

81 

Volallle Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (toluene- dodecane). 
Analytes reported as N.D. were not detected above the staled Reporting LimiL The results reported above are on a dry weight basis. 

NO~TH CREEK ANALYTICAL Inc. Please Note: 
S-2 = The Surrogate Reoovery for this sample cannot ~ accurately quantified due to interference 

tr:orn coeluting organic compounds present IQ the sample. 

~08227,AGR <3> 
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~NORTH 
-= CREEK -= EANALYTICAL; 

18939 120th Avenue N.E., Suite 101 • Bothell, WA98011·9508 (206) 481-9200 • FAX ~85-m2 
East 1 1115 Monlgomlll)', Suile B • Spok:ane, WA ~n6 (509)924·9200 • FAX 924-9290 

9405 S.W. N'rmbos Avenue • Beaverton, OR 97008·7132 (503) 643·9200 • FAX 644-2202 

. . 
:::=::~;:::::::;:::::::::::::::::::::::::::::::l:·::;:.::;::::::::::;:*i·j:t:;:::::::::::::::::::::;::::::::::::·:· : !:~ ::~~~:::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::;::!::~:;:::::::::::::;:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·.:· 
H AGRA Earth & Environmental Client Project 10: 1029 Market Street · 
~l 11335 NE 122nd Way, #100 Sample Matrix: Method Blank 
~l Kirkland, WA 98034 Analysis Method: WTPH-G Analyzed: Aug 15, 1995 
jl Attention: Bruce .Williams First Sample #: BLK081595 Reported: Aug 17, 1995 
:;::·;:: :·::: ;.:~:::.:::·::::::::::::::;:::::t::::::: : : ; : :::;;:::::;.:::.::~.::~:=::::;:::::::::::::::::::·=:::::;:::·:::;::::;::::::::::::::::::::::::i:::;::::::::::::;:::::::::::::!:::;::: ~ :;::::~~::::::~:::::::::::::::::::::::;:::::::;:::;!_::::::::::;:;:::::::::::::::::;::::::::::::::·· 

TOTAL PETROLEUM HYDROCARBONS-GASOLINE RANGE 

Sample 
Number 

BLK081595 

Reporting Limi~s 

' 

Sample 
Description 

Method Btanl< 

Sample Surrogate 
Result Recovery 
mglkg % 
(ppm) 

N.D. 99 

1.0 

4-Bromoftuorobenzene surrogate recovery control limits are 50· 150 %. 

... ;. 
~·w 

Volatile Total Petroleum Hydrocarbons are quantitated as Gasoline Range Organics (toluene· dodecane). 

.. , . 
. ,. 

AnaJytes reported as N.D. were not detected above the staled Reporting Umll The results reported above are on a dry weight basis. 

NORTH CREEK ANALYTICAL Inc. 

~I 
Project Manager 

508227.AGR <4> 
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~NORTH 

= CREEK -= _:g ANALYTICAL 
18939120th Avenue N.E~ Suite 101 • BotheR, WA 98011·9508 (206) 481·9200 • FAX 485·2992 

EaS11111S Montgomety, Suite B • Spokane, WA 99206-4n6 (509) 924·9200 • FAX 924•9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008-7132 (503) 643·9200 • FAX 644-2202 

W:A:a·~'A''E'~W~'te~~~;~=~=~~·~t~r======== ====,=au~~t~i6i~~nt>~'''''' 'T8~9''M~~~i:;§~~~=~r=======·===========,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,§~~~~~at'''''x~9'''H~'i'~'99r 
i! 11335 NE 122nd. Way, #1 00 Sample Matrix: Soil Received: Aug 11, 1995 ~ 
i) Kirkland, WA 98034 Analysis Method: EPA 8020 Analyzed: Aug 15-16. 1995 : 
l! Attention: Bruce Williams First Sample #: 8508227-01 Reported: Aug 17, 1995 ' 
·: ·:::::·;:;:;:;·:;::;:;:;:;:;:: :;:;·;:;:;:;:;:;:::;:;:;:;;;:;:;;;:;:;:;:;:::::::::i:!:·:=::·::;:::; :::J:i!i:::;:;::;::;:;:;:::t::!i:l:::;:;:;:;:;:;:;:::::::::::;:J:i;::;:;:;:;:;:;:;:;:;:;:;:;::::::;:::::;::;;:;:::;::;:;:;:;:;:;:;:;:;:;:;:;:::;:;:;;:::::::;:;:;:;:::;::::::;:;: ;:;:;;:·;.;·::·· 

BTEX DISTINCTION 

Sample Sample Ethyl ~urrogate 
Number Description Benzene Toluene Benzene Xylenes Recovery 

mglkg mg/kg mglkg mglkg o/o 
(ppm) (ppm) (ppm) (ppm) 

8508227-01 UST4K·BTSA-11 0.16 0.052 0.23 0.38 94 
8/10/95 

8508227-02 UST4K·BTW·1 1 N.D. N.D. 0.11 0.20 94 
8/10/95 

8508227-03 UST4K·SSWA·9 N.D. N.D. 0.051 N.D. 90 

8508227-04 UST4K-SSWB-9 N.D. N.D. 0.096 0.23 98 

8508227-05 UST4K·WSWA·9 N.D. N.D. 0.21 0.52 84 

8508227-06 UST4K-WSWB-8 0.62 N.D. 3.4 5.8 116 
(R.L = 0.080) 

8508227·07 UST4K-NSWA·9 N.D. N.D. 0.11 N.D. 94 

8508227-08 UST 4K·NSWB·9 N.D. N.D. 0.10 N.D. 95 

8508227-09 UST4K·ESWA·8 N.D. N.D. 0.39 0.56 82 
(R.L = 0.080) (R.L = 0.080) 

8508227-10 IJST 4K -BTE· 1 1 0.086 N.D. N.D. N.D. 83 

I Reporting Umlts: 0.050 0.050 0.050 0.10 

I 

4-Bromofluorobenzene surrogate recovery control limits are 34 - 166%, 
Analytes reported as N.D. were not detected above the stated Reporting Limit. 
Tha·rasults reported above are on a dry weight basis. 

NORTH CREEK ANALYTICAL Inc. 

~well 
Project Manager 

508227.AGR <6> 
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~NORTH 
-= CREEK -= g ANALYTICAL 

18939 120th Avenue N.E., Suite 101 • Bothell, WA 9801 1·9508 {206) 481-9200 • FAX 485-2992 

East 11115 Montgome!)', Suite B • Spokane, WA 99206-4776 (509)924·9200 • FAX 924·9290 

9405 S.W. Nimbus Avenue • Beaverton, OR 97008·7132 (503} 643·9200 • FAX 644·2202 

~::::!::::::::::;::;.;:::::::::::::;::::!::::::: : : :::::: :!::::: ::::: : ;!::::::::::~ .;:::::::::::::j::;::;::::::-:::: :::::::::::;:: : : ::::::;::::::::;:!:::::::::::::;:;::::::~:::::::::~:;:: : :::!::::::~:::;;::~~:;:::::::::::::~::·::::;:::;::;:::::::: ::::::::::;::::~::::::::::::::::::=:;::~:: :::::::. 

~; AGRA Earth & Environmental Client Project 10: 1029 Mari<et Street · Analyst: B. Christlieb · H: 
~~ 11 335 NE 122nd Way, #100 Sample Matrix: Soil F. Shino ,j: 
~~ Kiri<land, WA 98034 Analysis Method: WTPH-G :j 
~ ~ Attention: Bruce Williams Units: mglkg {ppm) Analyzed: Aug 15, 1995 :1' 
ii . Reported: Aug 17, 1995} 
::::::::::~:~::: :: :::~:=:·:;:::::::::::=:;::::::::·::;::::·::; ·!:;:;:.~:::::::::::::::::::::::::::::::::::::::::: : :::::::::::::::::::;:::;:;:-;::::::::::::::::::::::::: :::::::::;:::::::::::;: :::: ::: :;:;:;::::::::~::::::;:::::::::::!:::::::::;:; :::::::::::::::::!:::::::::::::::::::::::::::::::::! 

HYDROCARBON QUALITY CONTROL DATA REPORT 

ACCURACY ASSESSMENT 
Laboratory Control Sample 

Spike Cone. 
Added: 

Spike 
Result: 

% 
Recovery: 

Upper Control 
Limit %: 

Lower Control 
Limit%: 

Gasoline 

5.0 

3.3 

66 

115 

33 

NORTH CREEK ANALYTICAL Inc. %Recovery: 

~ell Relative % Difference: 

Project Manager 

I : 

PRECISION.A'SSESSMENT 
Sample Duplicate 

Gasohne Range 
Hydrocarbons 

Sample 
Number: 8508227-10 

Original 
Result: 

Duplicate 
Result: 

7.9 

10 

Relative Relative Percent Difference values are not 
% Difference: reported at sample concentration levels 

less than 1 0 times the Detection limit 

Maximum 
RPD: 67 

Spike Result x 1 00 
Spike Concentration Added 

Original Result - Duplicate Result x 1 00 
(Original Result+ Duplicate Result) I 2 

508227.AGA <5> 
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