
PNG ENVIRONMENTAL, INC. 

December 24, 2003 

Mr. Greg Stewart and Mr. Rob Grenley 
Grenley Stewart Resources 
1019 Pacific Avenue, 13th Floor 
Tacoma, Washington 98402-4443 

1052-01 

Subject: Second Post-ORC Injection Quarterly Groundwater Monitoring Report 
Fife Metroplex Card Lock Fuel Sales Facility 
3200 20th Street East 
Fife, Washington 

Dear Sirs: 

This letter describes the results of the second post-ORC injection quarterly groundwater­
sampling event at the above referenced site in Fife, Washington. The following tasks 
were performed on November 17, 2003: 

• Collection of groundwater level measurements at the six site monitoring wells 
(MW-1 through MW-6) and the drainage ditch located at the site 

• Collection of groundwater samples at the site wells for gasoline range 
hydrocarbons and benzene, toluene, ethylbenzene, total xylenes [BTEX], and 
MTBE analysis 

• Preparation of a groundwater elevation contour plot from water level 
measurements collected on November 17, 2003 

GROUNDWATER CONDITIONS 

Water levels were measured prior to sample collection on November 17, 2003. Water 
level measurements ranged between 5.99 to 7.91 feet below ground surface (bgs) at the 
site wells and 2.03 feet bgs at the ditch, as summarized on Table 1. PNG Environmental, 
Inc. prepared a groundwater elevation plot from this data set (Figure 1 ). Groundwater 
appears to be mounded around monitoring well MW-6. Groundwater flow radiates out 
from the mound in a south, west, and northern direction. The cause for this mounding 
affect is currently unknown. PNG will continue to monitor groundwater flow direction at 
the site to further assess groundwater conditions over time. 

Groundwater Sampling 

On November 17, 2003, PNG collected groundwater samples from the six site monitoring 
wells. Prior to sampling, the cap of each well was removed and the water was allowed to 
stabilize prior to collecting depth to water measurements. The volume of water in the 
wells was calculated and approximately three casing volumes of water were purged with a 
peristaltic pump. A new length of LOPE tubing was used in each well. The water purged 
from each well was relatively clear with a yellow hue and there was no noticeable sheen 
or chemical odor observed during sampling activities. All purge water generated during 
sampling activities was placed in a labeled 55-gallon drum that is currently stored at the 
site. 
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Groundwater samples from the wells were collected with new, disposable polyethylene 
bailers. Samples were carefully transferred into laboratory-prepared sample containers. 
The samples were placed in an iced cooler and delivered to Friedman & Bruya Laboratory 
along with chain-of-custody documentation. 

The samples were analyzed for the following constituents: 

• Gasoline Range Organics (GRO) using Northwest Method NWTPH-Gx 

• BTEX and MTBE using EPA Method 8260B 

• Field parameters: pH, conductivity, temperature, dissolved oxygen, and oxygen 
release potential 

A summary of depth to water measurements and calculated groundwater elevation at 
each well is found in Table 1. Groundwater Sample Collection Forms documenting field 
activities are included in Attachment A. 

Analytical Results 

Groundwater analytical results indicated that GRO (up to 310 ug/L), benzene (up to 
390 ug/L), toluene (up to 6 ug/L), and total xylenes (up to 6 ug/L) were detected in 
monitoring wells MW-3 and MW-4. MTBE (up to 140 ug/L) was detected in monitoring 
wells MW-2 through MW-4. The highest concentration of gasoline range organics and 
benzene in groundwater is found at MW-3. The dissolved oxygen concentrations ranged 
from 0.1 to 4.6 parts per million (ppm), with the highest concentrations found at MW-5. 
The oxygen release potential (ORP) in groundwater ranged from -59 to 83 millivolts. The 
field parameters are documented on the Groundwater Sample Collection forms found in 
Attachment A. A summary of the analytical results is presented on Table 2. A copy of the 
laboratory report is included in Attachment B. 

DISCUSSION 

Analytical results of the second post-ORC injection sampling event showed a general 
improvement in water quality compared to the first post-ORC injection-sampling event 
performed on August 20, 2003. The concentration ofbenzene and gasoline range 
organics has decreased in MW-3 and MW-4. MTBE concentrations were at similar 
concentrations compared to the previous sampling event. PNG will continue to monitor 
groundwater conditions at the site to see if the trend towards improving groundwater 
quality is sustained. 

The cause of the observed mounding of groundwater near monitoring well MW-6 is 
currently unknown. PNG will be able to better characterize groundwater flow patterns at 
the site over time with the collection of more data. 
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PNG appreciates the opportunity to assist you on this project. Please call (360) 414-0669 
if you have any questions or comments. 

Sincerely, 

PNG ENVIRONMENTAL, INC. 

C:i/leG ~et:-4,-fM 
Project Manager President 

Attachments: Table 1 - Groundwater Levels and Elevation 
Table 2 - Summary of Groundwater Analytical Results 
Figure 1 - Site Map 
Attachment A - Groundwater Collection Sampling Forms 
Attachment B - Laboratory Report and Chain-of-Custody Documentation 

cc: Ms. Beth Muhler, /UM 

PNG ENVIRONMENTAL, INC. 987Second2003.doc 



TABLES 



Well MW-1 

Casing Elevation 1 12.01 
10/10/20022 9.05 

1/9/20032 6.22 
5/20/2003 6.49 
8/20/2003 7.11 

11/17/2003 6.59 

Well MW-1 

Casing Elevation 1 12.01 
10/10/2002' 2.96 

1/9/20032 5.79 
5/20/2003 5.52 
8/20/2003 4.90 

11/17/2003 5.42 
Notes: 

Table 1 
Depth to Groundwater Measurements 

Card Lock Fuel Sales Facility 
Fife, Washington 

Depth 

MW-2 MW-3 MW-4 MW-5 

12.48 13.65 12.87 11.62 
9.24 10.44 9.48 8.75 
6.83 7.88 6.91 5.51 
7.10 8.15 7.18 5.90 
7.74 8.82 7.84 6.73 
6,99 7.91 7.07 5,99 

Water Elevation 

MW-2 MW-3 MW-4 MW-5 

12.48 13.65 12.87 11.62 
3.24 3.21 3.39 2.87 
5.65 5.77 5.96 6.11 
5.38 5.50 5.69 5.72 
4.74 4.83 5.03 4.89 
5.49 5.74 5.80 5.63 

' Elevations are relative to a City of Tacoma control point in NE 2oth Street 
The elevation of the control point is relative the NGVD29 vertical datum 
2 Measurements collected by Saltbush Environmental Services, Inc. 
NM = Not measured 
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MW-6 Ditch 

12.90 7.50 
9.50 NM 
6.78 NM 
7.16 2.30 
7.88 2.82 
7.04 2.03 

MW-6 Ditch 

12.90 7.50 
3.40 NM 
6.12 NM 
5.74 5.20 
5.02 4.68 
5.86 5.47 
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Sample Identification MTCA 
Date Sampled Method A 

Parameters Cleanup Standard 
Gasoline Range Organics 800 
Benzene 5 
Toluene 1,000 
Ethyl benzene 700 
Total Xylenes 1,000 
Methvl t-butvl ether /MTBE\ 20 
.. 
Notes. 
ug/L = Micrograms per liter 
U = Undetected at method limit shown 
NA = Not analyzed 

Table 2 
Summary of Groundwater Analytical Results - (ug/L) 

Card Lock Fuels Sales Facility 
Fife, Washington 

MW-1 
10/10/02 01/09/03 05/20/03 08/20/03 11/17/03 

100 U ND NA 250 U 50 U 
1.0 U ND NA 1.0 U 1.0 U 
1.0 U 2.4 NA 1.0 U 1.0 U 
1.0 U ND NA 1.0 U 1.0 U 
1.0 U 4.3 NA 2.0 U 2.0 U 
1.0 U ND NA 1.0 U 1.0 U 

Values in bold indicate the compound concentration exceeds the referenced Cleanup Standard 
Gasoline range hydrocarbons by NWTPH-Gx 
BTEX and MTBE by EPA Method 8260B 
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10/10/02 

100 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 
1.0 U 

MW-2 
01/09/03 

ND 
ND 
ND 
ND 
ND 
32 

08/20/03 11/17/03 

250 U 50 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
1.0 U 1.0 U 
2.0 U 2.0 U 
1.0 1.0 
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Sample Identification MTCA 
Date Sampled Method A 

Parameters Cleanup Standard 
Gasoline Range Organics 800 
Benzene 5 
Toluene 1,000 
Ethyl benzene 700 
Total Xylenes 1,000 
Methvl t-butvl ether (MTBEl 20 
.. 
Notes. 
ug/L = Micrograms per liter 
U = Undetected at method limit shown 
NA = Not analyzed 
Values in bold indicate the compound concentration 
Gasoline range hydrocarbons by NWTPH-Gx 
BTEX and MTBE by EPA Method 8260B 

PNG ENVIRONMENT AL, INC. 

Table 2 
Summary of Groundwater Analytical Results - (ug/L) 

Card Lock Fuels Sales Facility 
Fife, Washington 

MW-3 
10/10/02 01/09103 05120/03 08/20103 11117103 

1,300 3,900 1,600 680 310 
360 2,900 700 610 390 
1.0 U 1.1 10 U 1.0 U 1.0 U 
1.0 U ND 10 U 1.0 U 1.0 U 
42 5.4 20 U 3.0 2.0 
1.0 U 140 160 170 130 

Page 2 of 3 

10110/02 01109/03 

100 U ND 
14 33 
1.0 U ND 
1.0 U ND 
2.0 ND 
1.0 U 160 

MW-4 
05120103 08/20103 11117103 

50 U 250 U 50 U 
11 4.0 1.0 
1.0 U 1.0 U 6.0 
1.0 U 1.0 U 1.0 U 
2.0 U 2.0 U 6.0 
130 140 140 
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Sample Identification MTCA 
Date Sampled Method A 

Parameters Cleanup Standard 
Gasoline Range Organics 800 
Benzene 5 
Toluene 1,000 
Ethyl benzene 700 
Total Xylenes 1,000 
Methvl t-butvl ether (MTBE) 20 
Notes: 
ug/L = Micrograms per liter 
U = Undetected at method limit shown 
NA= Not analyzed 
Values in bold indicate the compound concentration 
Gasoline range hydrocarbons by NWTPH-Gx 
BTEX and MTBE by EPA Method 82608 . 

PNG ENVIRONMENT AL, INC. 

Table 2 
Summary of Groundwater Analytical Results - (ug/L) 

Card Lock Fuels Sales Facility 
Fife, Washington 

MW-5 
10/10/02 01/09/03 05/20/03 08/20/03 11/17/03 

100 U ND NA 250 U 50 U 
1.0 U ND NA 1.0 U 1.0 U 
1.0 U ND NA 1.0 U 1.0 U 
1.0 U ND NA 1.0 U 1.0 U 
1.0 U ND NA 2.0 U 2.0 U 
1.0 U ND NA 1.0 U 1.0 U 
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10/10/02 01/09/03 

100 U ND 
1.0 U ND 
1.0 U ND 
1.0 U ND 
1.0 U ND 
1.0 U ND 

MW-6 
05/20/03 08/20/03 11/17/03 

NA 250 U 50 U 
NA 1.0 U 1.0 U 
NA 1.0 U 1.0 U 
NA 1.0 U 1.0 u I 
NA 2.0 U 2.0 U 
NA 1.0 U 1.0 U 
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Sample Identification 

Dichlorodlfluoromethane 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 

Trichlorofluoromethane 
Acetone 
1, 1-Dichloroethene 
Methylene Chlorfde 
Methyl I-butyl ether (MTBE) 

trans-1,2-Dichloroethene 
1, 1-Dichloroethane 
2,2-Dichloropropane 
2-Butanone (MEK) 
1,2-Dichloropropane 

cis-1,2-Dichloroethene 
Chloroform 
1, 1, 1-Trichloroethane (TCA) 
1, 1-Dichloropropene 
Carbon Tetrachloride 

1,2-Dichloroethane (EDC) 
Benzene 
Trichloroethene (TCE) 
1,2-Dichloropropane 
Bromodichloromethane 

Dibromomethane 
2-Hexanone 
cis-1,3-Dichloropropene 
Toluene 
trans 1,3-Dichloropropene 

1, 1,2-Trichloroethane 
4-Methyl-2-Pentanone (MIBK) 
1,3-Dichloropropane 
Tetrachloroethene (PCE) 
Dibromochloromethane 

1,2-Dibromoethane (EDB) 
Chlorobenzene 
1, 1, 1,2-Tetrachloroethane 
Ethy!benzene 
m,p-Xylenes 

o-Xylenes 
Styrene 
Bromoform 
lsopropylbenzene 
1, 1,2,2-Tetrachloroethane 

1,2,3-Trichloropropane 
Bromobenzene 
n-Propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 

PNG ENVIRONMENTAL, INC. 

Table 3 
Groundwater Analytical Results - VOCs (ug/L} 

Card Lock Fuel Sales Facility 
Fife, Washington 

MW-1 MW-2 MW-3 MW-4 MW-5 
NA NA 5/20/03 5/20/03 NA 

NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 500 U 10 U NA 
NA NA 10 U 1 U NA 
NA NA 50 U SU NA 
NA NA 160 130 NA 

NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 100 U 10 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 700 11 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 100 U 10 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 10 U 10 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 
NA NA 10 U 1 U NA 

1 of2 

MW-6 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

Cleanup 
Standard1 

20 

5 

1,000 

700 

1,000 
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Table 3 
Groundwater Analytical Results - VOCs (ug/L) 

Card Lock Fuel Sales Facility 
Fife, Washington 

Sample Identification MW-1 
NA 

1,3,5-Trimethylbenzene NA 
tert-Butylbenzene NA 
1,2,4-Trimethylbenzene NA 
sec-Butylbenzene NA 
p-lsopropyltoluene NA 

1,3-Dichlorobenzene NA 
1,4-Dichtorobenzene NA 
1,2-Dichlorobenzene NA 
1 ,2-Dibromo-3-chloropropane NA 
1,2,4,-Trichlorobenzene NA 
1,2,3,-Trichlorobenzene NA 
Naphthalene NA 
Hexachlorobutadi"ene NA 
Notes: 
1 MTCA Method A Cleanup Standards 
ug/L = Micrograms per liter (parts per billion) 
voes = Volatile Organic Compounds 

MW-2 
NA 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

U = Not detected at method reporting limit shown 
NA = Not analyzed 

MW-3 
5/20/03 
10 U 
10 U 
43 
10 U 
10 U 

10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 
10 U 

MW-4 MW-5 
5/20/03 NA 

1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 

1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 
1 U NA 

MW-6 Cleanup 
NA Standard 1 

NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 160 
NA 

Values in bold indicate the compound concentration results exceeded the MTCA Method A Cleanup Standards 
The Cleanup Standard for xylenes is for total xylenes 
Volatile Organic Compound analysis by EPA Method 82608. 

PNG ENVIRONMENTAL, INC. 2of2 
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ATTACHMENT A 

GROUNDWATER SAMPLE COLLECTION FORMS 



Nov, 19 2003 10: 36AM P( 

Well ID no /J',/1//-/ 
Sample no. ./'. -✓.h f 

Environmental 50{ 20-2977 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Project name Al""§ 
Date I ~1 "'"0'1 

Project no. ltJ,£':J,, 
Collector 1 ~ 

A V 

-
Well Information 
Monument condition .0"'Good 0 Needs repair 
Well cap condition )a-Good 0 Locked 0 Replaced 0 Needs replacement 
Headspace reading !3'1'lot_ meEJsUred ppm 
Elevation mark i::h'es O Added 0 Other 
Well diameter a--2-inch · 0 40inch 0 6-inch 0 Other 
0 Odor 0 Co_mments 

. 

Purge Data /5.36 Total well depth fl 0 Clean bottom O Muddy bottom 0 Not measured 
Depth to product - fl 
Depth to water r;. 5.'J. fl , If /,31 "/. /,8' Casing volume 8, "I' I ft (H,O) X gpf = X 3 = 
Casing volumes 3/4"=0,02 gpf 2"=0.16 gpf 4"=0,65 gpf 6"= i .47 gpf 

Purge Method 
Pump type Ja"Peristaltic 0 Centrifugal 0 Submersible O Other 
Purge tubing .laNewLDPE 0 NewHDPE 0 New Teflon 0 New"•Tygon O other --
Bailer type O Di~able 0 Teflon O Stainless 0 pvc: 0 Other --

Purge stop time {63 ;7:-: Purge·rate 1 J.vA ~ Purge start time l{5 . ·• . 
Field Parameters 

.. 
Meter used 0 HYDAC O_ pH2Tester a Hach ca'Other~ 

p.5 

Gallons P.H. Temperature Conductivitv Comments/, 
I <-~~ .. -~ • /' .• ;// ,.-4Ifr1 ~I~ _, ./ AL,#j/ -- _., ... ~ 
</ ,-,~~---=> . -. _.,. I - "" ~ ... I -.£, .-OS ,,1 .... ' .Cl,C . -II! • 

' 
Dissolved oxygen 0~7 ,6a1bo11 J3ie'%!~i!? --~a:· r-

Sampling Device . 
Bailer ~ Disposable 0 Stainless 0 Teflon 0 other 
Filler Type Size (micron) 0 Other 
Bailer cord used 0 Monofillament 0 Other 

. 

Bottles Filled Time /5·'1 -~•·· ' 

~ Type Preservative Filtration 
VOA O Amber O Poly HCL,11 Nitric O Sulfuric O None O Other O Yes O No 

0 VOA O AmberO Poly HCL O Nitric O S,u.Jfuric O None O Other O Yes O No 
0 VOA O Amber O Poly HCL O Nitric O Siiifurtc Q None O Other O Yes O No 
0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other QYesONo 

f) 

\_ sampler's Signature .14= Dat.e 11/;"1'/113 
t; 

' 
,. •. 

. . 

PNG Environmental 

\~1,-, ,;,;:~~~~elldk~Wf.lltil2~alL:l~!{1,_-,,.,-,;._; !'.:.:. -~-·,._.,._ 
' C-,'.;,·,'";c)_···-);,.;-;,r:"'fi-··.• · ·,.,',c,-;l°' 



Nov ,19 2003 10:37AM p~· Environmental 
( 

GROUNDWATER 
SAMPLE COLLECTION FORM 

"0-2977 

Well ID no :J1/;!'. ':J. 
Sample no. - J 

Project name /C-1_;:::F 
Project no. / t>£,i), 

Date f/-{J--tJ) Collector . . . 

Well Information 
Monument condition f Good· Q Needs repair 
Well cap condition Good · 0 Locked O Replaced 0 Needs replacement 
Headspace reading Not meqsured · ppm 
Elevation mark Yes O Added · 0 Other 
Well diameter l,a'2-inch 0 4'inch 0 6-inch 0 Other 
0 Odor • comments 

Purge Data 
/{: JI Total well depth ft 0 Clean bottom O Muddy bottom 0 Not measured 

Depth to product -· ft 
Depth to waler r:ir_ ft 

./I" = ;,3'/ 3~13 Casing volume .J,d ft (H,O) X gpf X 3 = 
Casing volumes 3/4"=0.02 gpf 2"=0.16 gpf 4"=0.65 gpf s;= 1.47'i;ipf 

Purge Method 
0 Centrifugal 0 Submersible O Other 
0 NewHDPE 0 New Teflon 0 Other 

p.6 

Pump type g Peristaltic 
Purge tubing New LOPE 0 NewTygon --
Bailer type . D~rle 0 Teflon J/?,j/1JJJ8 0 PVC; 0 Other --
Purge start time l · 'J- Purge stop f __ t1.i;-: Purge- rate &·/ ,,..-

. ,T 
Field Parameters 
Meter used 0 HYDAC 0 pH2Tester 0 Hach la' Other ~ 
Gallons cf·~ TernQe:Jure Conductivitv . Comments 
..-z. , '1, / ~.Pt-<:. 

, 

~ /:. .. ~. i" -z f. J · -L A'l. / 
'1 /" . flli;, ,._ ·-,,, " I> q:L , ... 

Dissolved Oxygen (}, ;,I ' -~ -· .. 

Sampling Device . 
Bailer · jz( Disposable 0 Stainless ·O Teflon 0 Other 
Filter Type ,, Si;;:,t/ (micron) 0 Other 
Bailer cord used 0 M!'ii16fillament 0 Other 

Bottles Filled Time ff} Mf · 
Preservative 

HCL O Nitric Q Sulfuric O None O Other 
Nurer Type 
~ lZf VOA [l Amber O Poly 

0 VOA O Amber Q Poly HCL O Nitric O Sulfuric O None O Other--
0 VOA O Aml)er Q Poly HCL O Nitric O Sulfuric O None O Other--
0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other 

-~ Sampler's Signature 

~ 
_{f;.,. Dat_e 1,/J;r/~3 

PNG Environmental 

,. 
.-,...-.'>,. 

i 
?? 

L ✓ • ~ 

~·~~::.,,t.-

Filtration 
0 YesONo 
0Yes0No 
0Yes0No 
0 YesO No 

... 

.,.._:. 

.,,. -. ., ---- ~" _,--



Nov ,19 2003 10:38AM Pr Environmental ~0-2977 

'\.,._ __ ,/ 

GROUNDWATER 
SAMPLE COLLECT/ON FORM 

· Well ID no Ajtv-3 
sample no. /l//lv-?;> 
Date · · !J-J 7:-&3 

Project name.__,Pi'7crZ=-r,"'-§''--------­
Project no._-'/,':c'tl5=.'i;;i.,Sr--------

, Collector ~ 

' . ' \ 
Well lnfonnatrnn 
Monument condition r;,1, Good O Needs re'pair 
Well cap condition izf Good · 0 Locked -•-R_e_p_la-c-ed--•=. _N_e_e_d_s_re_p_l_ac_e_m_e_n_t_ 

Headspace reading JZf Not measured ___ ppm 
Elevation mark !21'Yes · 0 Added O Other __________ ~ 
Well diameter ,@ 2-inch O 40inch O 6-inch O Other ____ _ 
0 odor ______ O comments _________ ~----------

Ptirge Data 
· Total well depth 

Depth to product 
Depth to water 
Casing volume 
Casing volumes 

/S.3'!£ ft 0 Clean bottom O Muddy bottom 0 Not measured 
- ft 

7 11 tt 
-;l., '-1'1 ft (H20) X , I _4" gpf = 

3/4"=0:02 gpf 2"=0.16 gpf 4"=0,65 gpf 

\ 

l,J! X 3 = 3,9 
6"= 1.47 gpf 

Purge Method 
Pump· type 121' Peristaltic 
Purge tubing _@'New LOPE 

d Centrifugal O Submersible O Other __ ---==------
0 New HDP,E O New Teflon O New Tygon O Other __ 

Bailer type O Disposable 
Purge start time /t!J lf 
Field Parameters 
Meter used O HYDAC' 
Gallons· J2b!; _, 

'/ 

0 Teflon O Stainl,ejs O PVCi O Other 
Purge stop time /{;:Jct Purge·rate I '"I -A. --. 

' -
".. 

O_ pH2Tester O Hach /Zf Other....:,~==-----
Temperature conductivttv Comments 

.-.. --,- 4' l.v'1'J A~-"•·',/' -
--.-':------'H"'lh.;.-"~---;i•·ccil,-,.,',,l,L ________ ·,r.:.•c;· -i.~..,•-~,__ ____ __Jf71L..,...;''-' ---

, I. ;ff· r.c,r,; f, lA 'I 

\ 

Dissolved Oxygen 

S,;tmpling Device 
Bailer jZf Disposable O Stainless O Teflon 
Filter Type. ___ ~ Size ___ (micron) 
Bailer cord used Q. Monofillament 

0 Other 0 Other _______ _ 

0 Other ______ ~~ 

Bottles Filled Time ·,'4'{j,~,t 
Nul'}ber Type Preservative Filtration 
__f_flJ. VOA O Amber O Poly HCL~ Nitric O Sulfuric O None O Other __ a Yes O No 

0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other O Yes O No 
---• VOA O Amber O Poly HCL 0:,f'litric O Sulfuric O None O Other O Yes O No 
___ 0 VOA Q A~ber O Poly Hct.,,$ Nitric O Sulfuric Q None O Other_. _ 0 Yes O No 

Sampler's Signature_~----,.,._~~-,,.·-···~-------·Dat.e....J.4,_;;-'-/~7-_,f.~tJc,"1.,__ __ 7~ , 
" 

PNG Environmental 

p.7 



NoV,19 2003 10:39AM Pr Environmental 20-2977 

' \. , 
i :.._/ 

-

' 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Well ID no /11 tv- 'I 
<lf/!rl/-

Project-name Ff_/"'/7' 
Sample no. Project no. / tP.5 2, 
Date =:e1-~J Collector -, ✓k'1 

Well lnfonnation 
Monument conditi_on ! Good O Needs repair 
Well cap condition Good. · O·Locked O Replaced 0 Needs replacement 
Headspace reading Not measured ppm 
Eleva1ion marl< gYes O Added O Other 
Well diameter 2-inch O +inch O 6-inch 0 Other 
0 Odor 0 Comments 

Purge Data 
/.(, 115' Total well depth ft 0 Clean bottom O Muddy bottom 0 Not measured 

Depth to product - ft 
Depth to water -:;t,t:-r- ft 

/,,7J- 3,.£3 Casing volume '7,qr,? ft (H20) X . Ii. gpf = X3= 
Casing volumes · 3/4"=0,02 gpf 2"=0, 16 gpf 4"=0.65 gpf 6"= 1.47 gpf 

Purge Method 
d Centrifugal Pump type (Zi Peristaltic 0 Submersible O Other 

Purge tubing g New LOPE 0 NewHDPE 0 New Teflon 0 New Tygon O other __ 
Bailer type )?;sposable 0 Teflon 0 Stainless 0 PVC; 0 Other 
Purge start time l it) Purge stop time 1£:S:: Purg~·rate '7 fi1 " - - --

V 

Field Parameters 
Meter used 0 HYDAC 0, pH2Tester 0 Hach )Zl Otherk-f 
Gallons !l!::! Te?rature Conductivity Comments 

i ·fij_ {$ ~~ i.~ 
4•3ff'. lf?r . 7,. ~i}_ .... 

,, 
Dissolved Oxygen 6',77- <,Garaen Elitlb:icro'e,,ep - 3 'l,,.,,.; ,,__, 

Sampling Device . 
Bailer r;J Disposable 0 Stainless 0 Teflon 0 Other 
Filter Type Size (micron) 0 Other 
Bailer cord used · 0 Monofl/lamenl 0 Other . :., 
Bottles Filled Time/:5-:;ztJ 
Number Type Prese1Vative · Filtration 

ff. JD VOA • .,Amber O Poly HCL g' Nitric O Sulfuric O None O Other __ 0 Yes O No 
0 VOA O AmberO Poly HCL Nltlic O Sulfuric O None O Other O Yes O No 
0 VOA O Amber O Poly HCL O Nitric O Su/Julie O None O Other-,- 0 Yes O No 
,0 VOA O Amber O Poly HCL O Nitric O Sulfulic O None O Other. 0 Yes O No 

SamD,L•r's Signature It,µ- Dat.e 11 /trf,-r2, 
~l'. 

/ 

PNG Environmental 

1"•8 



, Nov ,19 2003 10: 40AM P1' 
I 

Environmental '20-2977 p.9 

'c.__,-' 
I 

,'-. __ ,./ 

Well ID no ' d:f/.1/ .,, 5 
sample no, A//Lv-7> 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Project name Ft.t::,::_ 
Project no. /(JI;'~ 

Date . JI r1:-t:13 Collector .., Ar-?~ 

' 

" Well Information 
Monument condition 
Well cap condition 

~Good O Needs repair 
Good · 0 Locked O Replaced 0 Needs replacement 

Headspace reading Not measured ppm 
Elevation mark '7'Yes O Added O Other 
Well diameter @ 2-inch 0 4-,inch 0 8-inch 0 Other 
0 Odor Comments 

Purge Data 
/5. Ix · Total well depth ft 0 Clean bottom O Muddy bottom 0 Not measured 

Depth to product - ft 
Depth to water 5· "l'l ft f ~l/L. casing volume . · 1, I£ ft (l-hO) X , I gpf - /, ¥7 X 3 -
casing volumes 3/4"=0.-2 gpf 2"=0, 18 gpf 4"=0,65 gpf - 6"= 1.47 gpf 

Purge Method 
Pump type g Peristaltic 0 Centrifugal 0 Submersible O Other 
Purge tubing New LOPE ONewHDPE 0 New Teflon 0 New Tygon O Other __ 
Bailer type Di!J~ble 0 Teflon 0 Stainless 0 PVC: 0 /~ther 
Purge start time I Purge stop time /1/} 5 Purge-rate ~ J a,.,,/~ 

Field Parameters # 

Meter used 0 HYDAC 0. pH2Tester 0 Hach !:;(other hf.<-<-4 
Gallons 

~/f 
Temnerature Conductivltv , Cnmments 

I+ ,:-::i f. ,, '/. ff 
, u 

-?. , h. I< • LI~ (;J, »?-, - ',"' ,J ' . ;z.;, r.1.) n-7 i ,, 
-

u //'Z, '-,~o r.:l,,I ' 111 /! t) ' I 
71/,, -Dissolved Oxygen G/, (;_ ,,e~, bs R Cig"ieie &ll,f 6,2. ,::!'/_p 

' 
Sampling Device . 
Bailer i Disposable 0 Stainless • Teflon 0 Other 
Filter ype Size (micron) 0 Other 
Bailer cord used 0 Monofillament 0 Other 

Bottles Filled Time JU4t/ 
Number Type J;l'eservatlve Filtration 1 rJ{ VOA O Amber O Poly HCL Nitric O Sulfuric O None O Other 0 Yes ONo 

0 VOA O AmberO Poly HCL O Nitric O Sulfuric O None O Other-- 0Yes0No 
0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other-- OYesONo 
0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other. 0 YesONo 

Sampler's Signature · }//~ Date -II I /r/,:Fj 
/· 

PNG Environmental 
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i 
' 

L 
I 

i 

N"ov •19 2003 10: 40AM P/ Environmental 50{ 20-2977 

', / '~ 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Project name f=/JC-8 Well ID no -14_!!u- C, 
Sample no. ~j. Project no. f. CJ 2_?-
Date . . I -7:-tJJ Collector 1A,-'-P 

Well lnfonnation 
Monument condttion ,0-Good · 0 Needs repair .. 
Well cap condition )a-Good cl Locked O Replaced. 0 Needs replacement 
Headspace reading j:d-Not measured ppm 
Elevation mark ~es · O·Added ... 0 Other 
Well diameter -inch 0 +inch 0 6-inch 0 Other 
Oodor 0 Comments 

Purge Data , r;:o B 0 Clean bottom rif-Muddy bottom Total well depth ft 0 Not measured 
' . Depth to product - ft 

Depth to water ~~~ ft 
-/,;{' f,.),5 3.8-f' Casing volume ft (H20) X gpf = X 3 = 

casing volumes 3/4"=0.02 gpf 2"=0.16 gpf 4"=0.65 gpf 6"= 1.47 gpf 

·purge Method "• 

Pump type Z!" Peristaltic 0 Centrifugal 0 Submersible O Other 
.ef New LOPE 0 NewHDPE 0 New Teflon 0 Other Purge tubing 0 NewTygon --

Bailer type O Dispoqble 0 Teflon O Stainless OPVC:- 0 oiher --
Purge start time /'J'y Purge stop time / lf5l Purge-rate 

. 

Field Parameters 
Jti· Other i'4A Meter used 0 HYDAC 0 . pH2Tester 0 Hach 

Gallons 
--J!=lo1 

Temnerature Conductivitv • L-✓ comments 
:-I ic/.~;;J /, -"ll/ ' ' .., A~-1 .,,,/, --,, /:,, .• z r.l .. :, .. ·. /Jo!" "L.~"-'.~~ 

IJ lf'e! 7· F-"i(_,i1,~ f .,,., 4 

vf+- /.. " '-" d-;;i. 'J l,,,/.· ,. ;,,;1 ,:,,~- . , 
'· 

Dissolved Oxygen - O,.i .. ~.etu ho11 flimd6eu7Z.t7 -,,;;'9. 
··-:· 

sampling Device 
Bailer ~Disposable 0 Stainless 0 Teflon 0 Other 
Filter . Type Size (micron) 0 other 
Bailer cord used 0 Monofillament 0 Other 

Bottles Filled ' Time /.5t?..J 
Number Type .. Preservative Filtration 
~ VOA O Amber O Poly HCL ii\ Nitric O Sulfuric O None O Other __ OYesONo 
. VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other 0 Yes O No 

0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other-- OYesONo 
0 VOA O Amber O Poly HCL O Nitric O Sulfuric O None O Other. OYesONo 

,. 
w:J, o at.e i'!.ILz J # 2 samplers Signatyre 

,':.. j-

PNG Environmental 

• .-c- '..,,~-

F. 1 O 

,. i,, 

• 

'"" 



ATTACHMENT 8 

LABORATORY REPORT AND CHAIN-OF-CUSTODY 
DOCUMENTATION 



James E. Bruya, Ph.D. 
Charlene Morrow, M.S. 
Yelena Aravkina, M. S. 
Bradley T. Benson, B.S. 
Knrt Johnson, B.S. 

November 24, 2003 

( 
FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Craig Hultgren, Project Manager 
PNG Environmental 
1339 Commerce Ave., Suite 313 
Longview, WA 98632 

Dear Mr. Hultgren: 

3012 16th Avenue West 
Seattle, WA 98119-2029 

TEL: (206) 285-8282 
FAX: (206) 283-5044 

e-mail: fbi@isomedia.com 

Included are the results from the testing of material submitted on November 18, 
2003 from the FIFE-CFN #1052-01, PO 1052-01, F&BI 311158 project. There are 
11 pages included in this report. Any samples that may remain are currently 
scheduled for disposal in 30 days. If you would like us to return your samples or 
arrange for long term storage at our offices, please contact us as soon as possible. 

We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 

Sincerely, 

FRIEDMAN & BR 

G~·tc 
Eric Young 
Chemist 

Enclosures 
PNGl12•lR.DOC 

,INC. 



( 
FRIEDMAN & BRUYA, INC .. 

ENVIRONMENTAL CHEMISTS 

Date of Report: 11/24/03 
Date Received: 11/18/03 
Project: FIFE-CFN #1052-01, PO 1052-01, F&BI 311158 
Date Extracted: 11/18/03 
Date Analyzed: 11/19/03 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWI'PH-Gx 

Sample ID 
Laboratory ID 

MW-1 
311158-02 

MW-2 
311158-03 

MW-3 
311158-04 

MW-4 
311158.05 

MW-5 
311158-06 

MW-6 
311158-07 

Method Blank 

Results Reported as ~tg/L (ppb) 

Surrogate 
Gasoline Range (% Recoverv) 

(Limit 54-146) 

<50 76 

<50 74 

310 79 

<50 79 

<50 60 

<50 54 

<50 82 

1 



( 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 

TB-111703 
11/18/03 
11/20/03 
11/20/03 

Client: 
Project: 
Lab ID: 

PNG Environmental 
FIFE-CFN #1052-01 
311158-01 

Date Analyzed: 
Matrix: 
Units: 

Surrogates: 

. Water 
ug/L (ppb) 

Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
91 

. 95 
88 
88 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Data File: 
Instrument: 
Operator: 

2 

Lower 
Limit: 

70 
70 
70 
70 

112031.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



I 
FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 

IVIW-1 
11/18/03 
11/20/03 
11/21/03 
Water 
ug/L (ppb) 

Client: 
Project: 
Lab ID: 

PNG Environmental 
FIFE-CFN #1052-01 
311158-02 

Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
92 
97 
88 
89 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Data File: 
Instrument: 
Operator: 

3 

Lower 
Limit: 

70 
70 
70 
70 

112032.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



( 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 

MW•2 
11/18/03 
11/20/03 
11/21/03 
Water 
ug/L (ppb) 

Client: 
. Project: 
Lab ID: 

PNG Environmental 
FIFE-CFN #1052-01 
311158-03 

Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
1,2.Dichloroethane•d4 
Toluene·d8 
4-Bromofluorobenzene 

% Recovery: 
95 
92 
88 
89 

· Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 1 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
o-Xylene <1 

Data File: 
Instrument: 
Operator: 

Lower 
Limit: 

70 
70 
70 
70 

112034.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130. 
130 
130 



( I 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: l\iIW-3 Client: PNG Environmental 
Date Received: 11/18/03 Project: FIFE-CFN #1052-01 
Date Extracted: 11/20/03 Lab ID: 311158-04 
Date Analyzed: 11/21/03 Data File: 112035.D 
Matrix: Water Instrument: GCMS4 
Units: ug/L (ppb) Operator: YA 

Surrogates: 
Dibromofluoromethane 
1, 2-Dichloroe thane-d 4 
Toluene-dB 
4-Bromofluorobenzene 

% Recovery: 
90 
93 
87 
88 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 130 
Benzene 390 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene 2 
a-Xylene <l 

5 

Lower 
Limit: 

70 
70 
70 
70 

Upper 
Limit: 

130 
130 
130 
130 



( 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 

MW-4 
11/18/03 
11/20/03 
11/21/03 
Water 
ug/L (ppb) 

Client: 
Project: 
Lab ID: 

PNC Environmental 
FIFE-CFN #1052-01 
311158-05 

Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
93 
91 
87 
89 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 140 
Benzene 1 
Toluene 6 
Ethylbenzene <l 
m,p-Xylene 4 
a-Xylene 2 

Data File: 
Instrument: 
Operator: 

6 

Lower 
Limit: 
. 70 

70 
70 
70 

112036.D 
GCIVIS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



' I _, ( 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 

MW-5 
11/18/03 
11/20/03 
11/21/03 
Water 
ug/L (ppb) 

Client: 
Project: 
Lab ID: 

PNG Environmental 
FIFE-CFN #1052-01 
311158-06 

Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

% Recovery: 
95 
93 
87 
90 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <I 
Ethylbenzene <l 
m,p-Xylene <l 
o-Xylene <l 

Data File: 
Instrument: 
Operator: 

7 

Lower 
Limit: 

70 
70 
70 
70 

112037.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



( 
FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 

MW-6 
11/18/03 
11/20/03 
11/21/03 
Water 
ug/L (ppb) 

Client: 
Project: 
Lab ID: 

PNG Environmental 
FIFE-CFN #1052-01 
311158-07 

Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
96 
93 
88 
89 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Data File: 
Instrument: 
Operator: 

8 

Lower 
Limit: 

70 
70 
70 
70 

112038.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



( 

FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Method Blank 
11/18/03 
11/20/03 
11/20/03 
Water 
ug/L (ppb) 

Surrogates: 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

% Recovery: 
88 
96 
86 
86 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Client: 
Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

9 

Lower 
Limit: 

70 
70 
70 
70 

PNG Environmental 
FIFE-CFN #1052-01 
03-1250 mb 
112030.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



Date of Report: 11/24/03 
Date Received: 11/18/03 

( 

FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Project: FIFE-CFN #1052-01, PO 1052-01, F&BI 311158 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TPH AS GASOLINE 

USING METHOD NWTPH-Gx 

Laboratory Code: Laboratory Control Sample 

Analyte 
Gasoline 

Reporting 
Units 

µg/L (ppb) 

Spike 
Level 
1,000 

Percent Percent 
Recovery Recovery Acceptance 

LCS LCSD Criteria 
96 96 49-119 

10 

RPD 
(Limit 20) 

0 



( 

FRIEDMAN &BRUYA,INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: 11/24/03 
Date Received: 11/18/03 
Project: FIFE-CFN#1052-01, PO 1052-01, F&BI 311158 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260B 

Laboratory Code: 311158-02 (Duplicate) 
Relative Percent 

Reporting Sample Duplicate Difference 
Analzte Units Result Result (Limit 20) 
Methyl t-butyl ether (MTBE) µg/L (ppb) <l <l nm 
Benzene µg/L (ppb) <l <l nm 
Toluene µg/L (ppb) <l <1 nm 
Ethylbenzene µg/L (ppb) <1 <l nm 
m,p-Xylene µg/L (ppb) <l <l nm 
a-Xylene ftg/L (ppb) <l <l nm 

Laboratory Code: Laboratory Control Sample 
Percent Percent 

Reporting Spike Recovery Recovery Acceptance RPD 
Analyte Units Level LCS LCSD Criteria (Limit 20) 
Methyl t-butyl ether (MTBE) µg/L (ppb) 50 106 104 78-109 
Benzene µg/L (ppb) 50 103 100 82-118 
Toluene µg/L (ppb) 50 105 102 80-113 
Ethylbenzene µg/L (ppb) 50 103 100 70-130 
m,p-Xylene rrg/L (ppb) 50 108 104 70-130 
o•Xylene rrg/L (ppb) 50 109 105 70-130 

nm - The analyte was nol: detected in c,ne or more of the rluplicate analyses. Therefore, calculation of 
the RPD is not applicable. 

11 

3 
3 
4 
3 
4 
4 
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31115g 

~:~p:::orift:J£!:!:J:ZJ 
Address (33 ".2 01.M&/!'c~C 'z:-6 
City, State, ZIP £6J}kLrffL✓ / UJ -ef 

SAMPLE CHAIN OF CUSTODY 

SAMPLERS (signature) 

PROJECT NAME/NO. 

A f:-J! -c, p .-,{/ -#-'!rJ:9,-(J I 

REMARKS 

E il-18-03 V-3 

Page# / of I 
TURNAROUND TIME 

.J&,Standard (2 Weeks) 
D RUSH _______ _ 

Rush charges authorized by: 

SAMPLE DISPOSAL 
• Dispose after 30 days 
• Return samples 

Phone # 3(itJ · bf/ 1/.tJ/$ Fax# _____ _ 
'-----------------' • Will call with instructions 

ANALY ES REQUESTED 
i:Q 0 

~~ 
-

" 0 i. cl :a ,-< 
<O t-

"' "' "' 0 "' co 
.Sl 0 co co 

" ~~ #of J " ~ Sample ID Lab ID Date Time Sample Type ' r:l " .0 .0 Notes 
containers i 

.0 a ::r: ~ 
"' !~ h1Y11tf4 
() 

~ ~ 5i' g p:i 

tB !ll7t:J3· Jl-!1-03 /JJ-11 fot1-fi'ff ' I )t I Al ---
Ol --c 

✓ 11--
.Atw-1 O,? A-ll /9/3 I l Ix )< 
/11 u, -').. n~ A-1' IC1t IX )( 

Aw-3 ()lJ. A-1' IC31 )< X 
/l'lw-t/ 6'S FrJ) /SJ..O ), Ix 
/YJ!v-5 nC-i A--"b f v/'-/i . 1\' 

. >z 
/110-£ tJ7 A-~~ 150') -- )( -- ' ' 

.Inc. SIGNATURE PRINT NAME COMPANY DATE TIME 
Vest Relinquished by: /) _ , 1 A rt;;;,,,JJ,...,; /4,r •.. . f,t;" l2.t,,;;,{"/4fri'15t/ 1/·/gt,J I I Ot' f 1/V ✓---- . 
W29 Received by/WL"· -,,7~ J.jfA ~ . M, ,.. ~- , IF¢. P.J: I- f 8--03 JI :otJ , 

Relinquished by: 1· 

Received by: 

FORMS\COC\COC.DOC 



PNG ENVIRONMENTAL, INC. 

September 15, 2003 

Mr. Greg Stewart 
Grenley Stewart Resources 
1019 Pacific Avenue, 13th Floor 
Tacoma, Washington 98402-4443 

1052-01 

Subject: First Post-ORC Injection Quarterly Groundwater Monitoring Report 
Fife Metroplex Card Lock Fuel Sales Facility 
3200 20th Street East 
Fife, Washington 

Dear Mr. Stewart: 

This letter presents the results of the first post-ORC injection quarterly groundwater­
sampling event at the above referenced site in Fife, Washington. A site features map is 
presented as Figure 1. The following tasks were performed on August 20, 2003: 

• Collection of groundwater level measurements at the six site monitoring wells 
(MW-1 through MW-6) and the drainage ditch located at the site 

• Collection of groundwater samples at the site wells for gasoline range 
hydrocarbons and benzene, toluene, ethylbenzene, total xylenes, and MTBE 
analysis 

• Preparation of a groundwater elevation contour plot from water level 
measurements collected on August 20, 2003 

GROUNDWATER AND SURFACE WATER CONDITIONS 

Water levels were measured prior to sample collection on August 20, 2003. Water level 
measurements ranged between 6.73 to 8.82 feet below ground surface (bgs) at the site 
wells and 2.82 feet bgs at the ditch, as summarized on Table 1. PNG prepared a 
groundwater elevation plot from this data set (Figure 1 ). Groundwater flow is generally 
consistent with the May 2003 measurements, showing a southwest direction for most of 
the site (towards the drainage ditch). A reversal in groundwater direction is shown in the 
northeastern portion of the site that was not evident in May 2003. The cause for this is 
currently unknown and may be the result of local mounding of groundwater at this area of 
the site. PNG will continue to monitor groundwater flow direction at the site to further 
assess groundwater conditions. 

Groundwater Sampling 

On August 20, 2003, PNG collected groundwater samples from the six site monitoring 
wells. Prior to sampling, the cap of each well was removed and the water was allowed to 
stabilize prior to collecting depth to water measurements. The volume of water in the 
wells was calculated and approximately three casing volumes of water were purged with a 
peristaltic pump. A new length of LOPE tubing was used in each well. The water purged 
from each well was relatively clear with a yellow hue and there was no noticeable sheen 
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or chemical odor observed during sampling activities. All purge water generated during 
sampling activities was placed in a 55-gallon drum. 

Groundwater samples from the wells were collected with new, disposable polyethylene 
bailers. Samples were carefully transferred into laboratory-prepared sample containers. 
The samples were placed in an iced cooler and delivered to Friedman & Bruya Laboratory 
along with chain-of-custody documentation. 

The samples were analyzed for the following constituents: 

• Gasoline Range Organics using Northwest Method NWTPH-Gx 

• BTEX and MTBE using EPA Method 8260B 

• Field parameters: pH, conductivity, and temperature 

A summary of depth to water measurements and calculated groundwater and surface 
water elevations at each location is found in Table 1. Groundwater Sample Collection 
forms documenting field activities are included in Attachment A. 

Analytical Results 

Groundwater analytical results indicated that gasoline range organics (up to 680 ug/L), 
benzene (up to 610 ug/L), and total xylenes (up to 3 ug/L) were detected in monitoring 
wells MW-3 and MW-4. MTBE (up to 170 ug/L) was detected in monitoring wells MW-2 
through MW-4. The highest concentration of each chemical in groundwater is found at 
MW-3. The dissolved oxygen concentrations ranged from 0.1 to 2.1 parts per million 
(ppm), with the highest concentrations found at MW-3 and MW-4. The field parameters 
are documented on the Groundwater Sample Collection forms found in Attachment A. 
A summary of the analytical results is presented on Table 2 with full volatile organics 
constituents for wells MW-3 and MW-4 presented in Table 3. A copy of the laboratory 
report is included in Attachment B. 

DISCUSSION 

Based on calculated groundwater elevation measurements in May and August 2003, the 
direction of groundwater flow at the site is generally to the southwest towards the drainage 
ditch. The cause of the observed reversal in groundwater flow in the northeastern portion 
of the site during this sampling event (August 2003) is currently unknown. Monitoring well 
MW-5 is on the downgradient side of the UST nest and there has been no detection of 
analytes in the well during the past two sampling events. PNG will be able to better 
characterize groundwater flow patterns at the site with the routine collection of site data. 

Analytical results of the first post-ORC injection-sampling event showed a general 
decrease in benzene as compared to the sampling event performed immediately before 
ORC injection on May 20, 2003. However, the benzene concentration pattern correlates 
with the seasonal fluctuation in water levels as higher water levels relate to higher 
benzene concentrations. MTBE concentrations were at similar concentrations or slightly 
higher compared to the previous sampling event. PNG will continue to monitor 
groundwater conditions at the site to see if the trend towards improving groundwater 
quality develops. 

PNG ENVIRONMENTAL, INC, 987Second2003.doc 



Mr. Greg Stewart 
September 15, 2003 
Page 3 

PNG appreciates the opportunity to assist you on this project. Please call (360) 414-0669 
if you have any questions or comments: 

Sincerely, 

PNG ENVIRONMENTAL, INC. 

C 
Craig H~, R.G. 
Project Manager 

Attachments: Table 1 - Groundwater Levels and Elevation 

C; ~ '-fan_ 
Paul Mc~~?; R.G. 
President 

Table 2 - Summary of Groundwater Analytical Results 
Figure 1- Site Map 
Attachment A - Groundwater Collection Sampling Forms 
Attachment 8 - Laboratory Report and Chain-of-Custody Documentation 

cc: Ms. Beth Muhler, IUM 
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Well MW-1 

Casing Elevation" 12.01 

10/10/02b 9.05 

01/09/03b 6.22 
05/20/03 6.49 
08/20/03 7.11 

Well MW-1 

Casing Elevation" 12.01 

10/10/02b 2.96 

01/Q9/Q3b 5.79 
05/20/03 5.52 
08/20/03 4.90 

Notes: 

Table 1 
Depth to Water Measurements 

Card Lock Fuel Sales Facility 
Fife, Washington 

Depth to Water 

MW-2 MW-3 MW-4 
12.48 13.65 12.87 
9.24 10.44 9.48 
6.83 7.88 6.91 
7.10 8.15 7.18 
7.74 8.82 7.84 

Groundwater Elevation 

MW-2 MW-3 MW-4 
12.48 13.65 12.87 
3.24 3.21 3.39 
5.65 5.77 5.96 
5.38 5.50 5.69 
4.74 4.83 5.03 

MW-5 
11.62 
8.75 
5.51 
5,90 
6.73 

MW-5 
11.62 

2.87 
6.11 
5.72 
4.89 

• Elevations are relative to a City of Tacoma control point in NE 20th Street 
The elevation of the control point is relative the NGVD29 vertical datum 

b Measurements collected by Saltbush Environmental Services, Inc. 
NM = Not measured 
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MW-6 
12.90 
9.50 
6.78 
7.16 
7.88 

MW-6 
12.90 
3.40 
6.12 
5.74 
5.02 

Ditch 
7.50 

NM 
NM 
2.30 
2.82 

Ditch 
7.50 

NM 
NM. 
5.20 
4.68 

1052FPOI-T091203.xls 
09112103 



Sample Identification MW-1 
Date Sampled 10/10/02 01/09/03 05/20/03 

Parameters 
Gasoline Range Organics 100 U ND NA 
Benzene 1 U ND NA 
Toluene 1 U 2.4 NA 
Ethyl benzene 1 U ND NA 
Total Xylenes 1 U 4.3 NA 
Methvl t-butvl ether (MTBEl 1 U ND NA .. 
Notes. 
'MTCA Method A Cleanup Standard (Cleanup Standard) 
ug/L ; Micrograms per liter 
U ; Undetected at method limit shown 
ND ; Not detected 
NA; Not analyzed 

Table 2 
Summary of Groundwater Analytical Results - (ug/L) 

Card Lock Fuels Sales Facility 
Fife, Washington 

MW-2 
08/20/03 10/10/02 01/09/03 05/20/03 08/20/03 

250 U 100 U ND NA 250 U 
1 U 1 U ND NA 1 U 
1 U 1 U ND NA 1 U 
1 U 1 U ND NA 1 U 
2 U 1 U ND NA 2U 
1 U 1 U 32 NA 1 

The analytical results that are in bold exceed the referenced Cleanup Standard 
Gasoline range hydrocarbons by NWTPH-Gx 
BTEX and MTBE by EPA Method 8260B 

PNG ENVIRONMENTAL, INC. Page 1 of2 

MW-3 
10/10/02 01/09/03 05/20/03 

1,300 3,900 1,600 
360 2,900 700 

1 U 1.1 10 U 
1 U ND 10 U 

42 5.4 20 U 
1 U 140 160 

Cleanup Standard8 

08/20/03 

680 800 
610 5 

1 U 1,000 
1 U 700 
3 1,000 

170 20 

1052FPOl~T091203.xls 
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Sample Identification 
Date Sampled 

Parameters 
Gasoline Range Organics 
Benzene 
Toluene 
Ethyl benzene 
Total Xylenes 
Methvl t-butvl ether (MTBE\ 
Notes: 
' MTCA Method A Cleanup S 
ug/L ::; Micrograms per liter 
U = Undetected at method lirr 
ND= Not detected 
NA = Not analyzed 
The analytical results that are 
Gasoline range hydrocarbonE 
BTEX and MTBE by EPA Mel 

10/10/02 

100 U 
14 

1 U 
1 U 
2 
1 U 

PNG ENVIRONMENTAL, INC. 

MW-4 
01/09/03 05/20/03 

ND 50 U 
33 11 
ND 1 U 
ND 1 U 
ND 2U 
160 130 

Table 2 
Summary of Groundwater Analytical Results • (ug/L) 

Card Lock Fuels Sales Facility 
Fife, Washington 

MW-5 
08/20/03 10/10/02 01/09/03 05/20/03 08/20/03 

250 U 100 U ND NA 250 U 
4 1 U ND NA 1 U 
1 U 1 U ND NA 1 U 
1 U 1 U ND NA 1 U 
2 U 1 U ND NA 2U 

140 1 U · ND NA 1 U 
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MW-6 
10/10/02 01/09/03 05/20/03 

100 U ND NA 
1 U ND NA 
1 U ND NA 
1 U ND NA 
1 U ND NA 
1 U ND NA 

Cleanup Standard' 
08/20/03 

250 U 800 
1 U 5 
1 U 1,000 
1 U 700 
2U 1,000 
1 U 20 

1052FPOI-T091203.xls 
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LEGEND 

MW-1+ MONITORING WELL 

e INJECTION POINT 

-- GROUNDWATER ELEVATION CONTOUR 

5.52 GROUNDWATER ELEVATION 

___ _, PUMP ISLAND 

__,,,,..,, GROUNDWATER FLOW DIRECTION 

~ • DITCH 

MW-1 
4.90 

MW-2 + 
4.74 • 

20th Street East 

Sidewalk 

• 

MW-5 
4~9.,c.. 

....,._4_9 

~r,'-.....:1• I 
l ----- l 4.9 

• 
Scale 

--.,_ ~ 4.8 

NOTE: 
BASE MAP FROM BLUHM &ASSOCIATES 
LAND SURVEYORS, INC. JUNE 13, 2003. 

DJ"[QH __ 4_7 
?--- • 
. 4.68 
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ATTACHMENT A 

GROUNDWATER SAMPLE COLLECTION FORMS 



Aug, 21 2003 10:01 

··lilfi 

t::nvironmental 0-2977 

l 
'-_.,I 

J,•l-1 

Well ID no _,,4//(/-j 
Sample no. h I 

Date J;< . • :'/.(} , A "< 

Well Information 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Project name F4z= 
Project no: /CJ 5 
Collector 1 -

A -
,v 

Monumen_t condJUon J.a Good Q Needs repair 
Well cap condition ~ Good · 0 locked O Replaced Q Needs replacement 
Headspace reading iNot measured ppm 
Elevation mark Yes . 0 Added O Other 
Well diameter ~ 2-lnch Q 4:inch O 6-inch Q Other 
0 Odor Q Comments 

Purge Data 
f?:.3o Total well depth ft Q Clean bottom Q Muddy bottom 0 Not measured 

Depth to product - ft 
Depth_ to water ~·¥ ft 

,Lt' ; f1?/ X 3 - ·"3.. f2 Casing volume ' ? ft (H,O) X gpf 
Casing volumes 3/4";0 .02 gpf 2":0.16 gpf 4";0.65 gpf 6";' 1.47 gpf 

Purge Method . 
. 

Pump type . J1 Peristaltic ;3 Centrifugal 0 Submersible O Other 
Purge tubing · 0 New LbPE NewHDPE 0 New Teflon Q NewTygon • Other __ 
Bailer type O Disposable 0 Teflon 0 Stainless Q PVC; 0 Other 
Purge start time /.tl~ Purge stop time t~a G Purge-rate ALA-.-

field Parameters tY 
Meter used 0 HYDAC 0 pH2Tester 0 Hach 0 Other 

p.2 

Gallons. 12.!:! ·., 
/,',"l-J 

Tenmerature Conductivltv Comments A/ , /4. ; ·" I I ./1-f ,//,,.,.-~ -
< , . "' ,.._ 

,:/. I - ,-f /, I) 
.l L. ,6';?-

,,, - ?. ,C) ~ 
) ' It.. '. , , A, ~ , AA,,,., A·t --('Ii/// _,,. ,,A •. _d A,11 ,J ,..M•~ 

,fl Disso'fved O~en . IJ.} ,;r ,Carbon 6foxide 

sampling Devi; . , 

Bailer Disposable 0 Stainless 0 Teflon 0 Other 
Filter Type Size (micron) Q Other 
Bailer cord usM 0 Mono1illament Q Other 

,._ 

Bottles Filled • Time lt1U 
~ ·Type Preservative Filtration 

VOA Q Amber• Poly HCL,.0 Nitric O Sulfuric Q None ::l Other Q Yes Q No 
.· 0 VOA O Amber O Poly HCl O Nitric O Sulfuric Q None O Other Q Yes Q No 

0 VOA Q AmberO Poly HCL O Nitric O Sulfulic Q None Q Other O Yes O No 
Q VOA O Amber O Poly HCL O Nitrtc O Sulfurtc Q None O Other. 0 Yes O No 

Sampler's Signature · J.,-;d:2--. Date ,5 po>/<"' ~ 
/ 

PNG Environme;.,ta/ 

' 



Aug 21 2003 10:01 p~ Environmental 503-' '0-2977 
I 

\. ____ ,/ 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Well ID no A'f,0-;;? Project name F~~u 
Sample no. 'j ~d ,. Projeci no. 
Date • <:> -o' j Collector 1P1-. 

Well Information 
.,,-

Monument condition ~ Good O Needs repair 
Well cap condition ~Good · 0 Locked Cl Replaced 0 Needs replacement 
Headspace reading ;.(Not measured ppm 
Elevation mark '.ef Yes . 0 Added 0 Other 
Well diameter ,E'2-inch Q 4:inch 0 6-inch 00ther 
0 Odor 0 Comments 

·-

Purge Data 
lK,;.11 Total well depth ft 0 Clean bottom Cl Muddy bottom 0 Not measured 

Depth to produci - fl 
Depth to water -;z:;1 ft , t_C (,If 3,,7-Casing volume ~-t-f ft (H,O) X gpf = X 3 = 
Casing volumes 3/4"=0.02 gpf 2"=0.16 gpf 4"=0.65 gpf 6"= 1.47 gpf 

Purge Method 
· .. 

Pump type /Z! Pertstaltic 0 Centrifugal Q Submersible O other 
Purge tubing 0 NewLDPE ,.21' New HOPE 0 New Teflon 0 New Tygon O Other __ 
Bailer type 0 Disposable Q Teflon O Sta!§ess 0 PVC: 0 Other 
Purge start time (I?,_"':, Purge stop time l[ · Cl: . Purge-rate I 'l A.A --

' 
Field Parameters tY' 

Meter used 0 HYDAC 0_ pH2Tester 0 Hach Q Other 
Gallons 

QJi 'k Tern erature Conductlvitv /,comments • 
j ' ~ l, ' r'· ;.-. /., r·,? f'~ ,_ / ,,, 
'7 ,,. '> C. I "-' "J. (l '' ,/ " 
LI I? ./4' (.,,, ,, !JI, )\ ( 

I ~ fi.,;f,,( .41/f / .J,,. .,.. .. h , 4-TA L,(/., .<#I/_, 

Dissolved Oxygen f, I A' -Camon Dioxide 
. 

""' • V 

sampling Device . 
Bailer JZi' Dfsposable 0 Stainless 0 Teflon 0 Other 
FIiter Type Size (micron) 0 Other 
Bailer cord used Q Monoflllament 0 other 

., 

Bottles Filled Time I! 1/1-/ " 
~ Type 

, 
Priiseivative Filtration 

VOA Q Amber O Poly HCL,0 Nitric O Sulfuric Q None O Other __ 0 Yes Q No 
. 0 VOA O AmberO Poly HCL O Nitrtc O Sulfuric Q None O Other O Yes O No 
Q VOA O Amber Q Poly HCL O Nitric Q Sulfuric O None Q Other-· - 0 Yes O No 
0 VOA O Arnber.0 Poly HCL 8 Nitric Q Sulfuric O None O Other. 0 Yes O No 

Sampler's Signature ~ 
~. 

Dat_eo"~/o--5 

PNG EnvJronmqn/11I 

p.3 
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Au; 21 2003 10:01 PD' Environmental 
\ 

503( ·o-2s77 

\. . ..._ __ j 

-Well ID no .Afµ,,3 

GROUNDWATER 
SAMPLE COLLECTION FORM 

Project name F112-E 
1,:? "> "-1 sampJe:no. ~-'.? Project no. 

Date · -_":_,4"-~~ Collector ~,.-.-7~ 

Well Jnfonnation 
Monument condition 
Well cap condttion 

I Good Q Needs repair 
Good · 0 Locked O Replaced Q Needs replacement 

Headspace reading Not me~sured ppm 
Elevation mark )JYes 0Added 0 other 
Well diameter }?!2-inch Q 4-,inch 0 6-inch 0 other 
Q Odor Ocomments . 

\~, 

Purge Data ,<- '):) Total well depth ft 0 Clean bottom O Muddy bottom 0 Not measured 
Depth to product ' - ft 
Depth to water ~:~t ~ (H,O) X ·/f gpf = /,#'f X 3 = ?-/3 Casing volume 
Casing volumes 3/4"=0.02 gpf 2"=0.16 gpf 4"=0.65 gpf 6"='I47 gpf 

Purge Method 
Pump type rzf Peristaltic · 0 Centlifugal 0 Submersible O other 
Purge tubing 0 New LOPE _@'.New HOPE 0 New Teflon 0 NewTygon OOther __ 

Bailer type Q D!5-%'able 0 Teflon 0 Stainless 0PV6 / 0 other 
Purge stop time /;5 7- Purge-rate ,,,,/;:;,, --Purge start time fl 

,✓ Q , 

Field Parameters / 
Meter used 0 HYDAC 0 pH2Tester 0 Hach 0 Other 
Gallons 

/!11:!f '? 
Temoerature ·con~lvi!y A Comments. 

I J:/ If' I , ,_ ~ . I.,/~ /./ 
,_ 

"/ ✓-', 7,.., /..'L -:.r~ I,,~ ' 
., 

,✓ ,. 

-::;. .l..- J'J, /,;,J .,,,.,.,_ I 1; 'iv' ' 'I , 

Dissolved Oxygen a, 1 ', 
< -Carbon Dioxide 

sampling Device 
Bailer "]if Disposable 0 Stainless Q Teflon 0 Other 
Filter Type Size (micron) 0 Other 
Bailer cord used 0 Monofillament 0 Other . 

Bottles Filled Time /:J.:tl i;;, 
Number Type Preservative Filtration 

'-1.. r;;il'VOA O AmberO Poly HCL}a Nitric O Sulfuric O None Q Other __ 0 Yes O No 
0 VOA Q AmberO Poly HCL O Nftric O Sulfuric O None O Other O Yes O No 
0 VOA Q Amber O Poly . HCL O Nitric Q SµJfuric O None O Other- Q Yes O No 
0 VOA O Amber Q Poly HCL O Nitric O Sulfuric O None Q Other. 0 Yes O No . . --

Sampler's Signature . fe:::;2-- Dat.e d / _.z,,,,,. /&J 

/ 

PNG Environm~nt.al 
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Au~ 21 2003 10:02 Pt 
\ 

Environmental ·o -2S77 

GROUNDWATER 
SAMPLE COLLECT/ON FORM 

Well ID no 4t:l-_ Project name ;=;PF 
sample no . Project no. ,~ "'l.i 

Date . .4-1«~1 Collector /,'(,,;,c.-;:(_,. 

-
V 

Well Information 
Monument condition 
Well cap condtti• n Goqd · 0 Locked O Replaced J Good O ,.,~ ""''' 0 Needs replacement 
Headspace reading Not me<Jsured ppm 
Elevation mark Yes O Added O Other 
Well diameter 2-inch O 4-inoh O 6-inch 0 Other 
• Odor 0 Comments · · 

Purge Data _ -( 
Total well depth /5,t? ft 0 Clean bottom O Muddy bottom 0 Not measured 
Depth to product - ft 
Depth to water ?--'ii:."£ ft : 

.= /1/{ 2_J/,b casing volume l.-'T.. l ft (H,O) X ,lb gpf X 3 = 
Casing volumes 3/4"=0.02 gpf 2"=0.16 gpf 4"=0,65 gpf 6"= i.47 gpf 

Purge Method 
. 

Pump type & Peristaltic 0 Centrtfugal 0 Submersible O other 
Purge tubing New LOPE )4New HDPE Q New Teflon 0 New_Tygon O Other __ 
Bailer type O D':/J.osable 0 Teflon 0 Stainless 0 PVC' /, 0 other __ 

Purge stop time ((/(,. Purge-rate , ,, . Purge start time t I , 

Field Parameters 
,,, 

Meter used 0 HYDAC 0_ tH2Tester 0 Hach 0 Other 
Gallons 

,1~ 
Tern ,erature Cond• 1

~ ivit\/ /,_ Comments 
I , .. , - I,/, ,, /] A / .. ,/-" 

L ,; • ·:>,.a 6 . •· /,/, L ,, f ,-, 
.,., I ,~-f ,,. • t,/ / ,., .~ }./.'C.,. _,.,,,. .t._,I ,t;J .,,r/~_,, 

. -J. ' 
Dissolved Oxygen J,t/ , Garban Dioxide "' . 

sampling Device . 
Bailer _E( Disposable 0 Stainless 0 Teflon 0 Other 
Filter Type Size (micron) 0 Other 
Bailer cord used 0 Monofillament 0 Other . 
Bottles Filled . Time I I:};.;. 
~ Type PreseNatlve Filtration 

VOA O Amber• Poly HCL)a Nitric O Sulfuric O None O other __ 0 Yes O No 
0 VOA Q Amber O Poly HCL O Nltrtc·O Sulfuric O None O Other __ 0 Yes O No 
OVOA O AmberO Poly HCL O Nitric O Sulfurtc O None O Other O Yes Q No 
0 VOA O AmberO Poly HCL O Nitric O Sulfuric O None O Other- 0 Yes Q No 

Sampler's Signature tid::::_ 
T 

Dat_e f;_l-i~l_ & ~ 

PNG Environments/ 
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A~~ 21 2003 10:02 

Well ID no /1/iu 5: 

Environmental 

GROUNDWATER 
SAMPLE COLLECTION FORM 

'-0-2977 

Project name P/t:::-? 
Sample no. ~~ Project no. ltJ '< /,/ 
Date =%4.3 Collector _J,,-'IF 7 

~ 

Well Information 
Monument condition }ZI' Good O Needs repair 
Well cap condition i;;i'Good · 0 Locked O Replaced 0 Needs replacement 
Headspace reading ~ Not me~sured ppm 
Elevation mark Yes O Added O Other 
Well diameter ,);:f 2-inch O 4-,inch O &-Inch 0 Other 
Q Odor 0 Comments 

Purge Data 
l'»/& Total well depth ft 0 Clean bottom O Muddy bottom 0 Not measured 

Depth to product · · ft 
Depth to water ~ ;z/ ft ,f,; /·Jf t.;,~ Casing volume • •/; ft (H20) X gpf = X 3 -
casing volumes 3/4 "=0.02 gpf 2"=0.16 gpf 4"=0.65 gpf 6"= 1.47 gpf 

Purge Method 
Pump type [Peristaltic ·· 0 Centrifugal 0 Submersible O Other 
Purge tubing NewLDPE ):] NewHDPE 0 New Teflon 0 NewTygon • Other __ 
Bailer lype O 'Disposable 0 Teflon 0 Stainless 0 PVC.· ,S13ther 
Purge start time {.2!_ ~ Purge stop time 12/f._ Purge-rate / 4 --

Field Parameters 
~ 

Meter used 0 HYDAC 0_ pH2Tester 0 Hach Q Other 
Gallons ~ TemQerature Condu,,tivitv Comments 

,/- t'.Jf -;.,Q,j I· -,S..~./. ..... 

p.6 

·~ . ' ,7,J-, , / J<~'r ' J , r _,,,,. J:. . A/,-,., 
-;JU,: ur I _.,.5 'f /,Ii.,;,; /,.j-/ r \- ., ,, . 'I 

~~ ~c; &_£4.,_ ~~ 'i¥,~-,«,!.- /J.,t;~ 4,....e..q:2. 
DissolvedDxy ~.;a ~arb<m Dioifde ,.,.,:. 

- t . 

Sampling Device . 1.fk, 
Baller 6 Disposable I;:J stain~~1'> Q Teflon 0 Other . 

Filter Type Sjze ~- .. • ' (micron) 0 Other 
Bailer cord used 0 Mon#,nament. <. 0 O_ther 

Bottles Filleo , Time i,f/3 e: . . ·· .. ·· •· ·,< 
Nu~ber Type ,.t· ~reservative . FIitration 

zf VOA O Amber O Poly · · . . Nitric O Suifurtc Q None O Other __ Cl Yes O No 
0 VOA O Amber O Poly HCL O Nitric O Sulfuric Q None Q Other Q Yes O No 
Q VOA O Amber O Poly HCL O Nitric O Sulfuric Q None O Other-- 0 Yes O No 
0 VOA. 0 Amber Q Poly HCL O Nitric O Sulfuric O None O Other. 0 Yes O No 

sampler's Signature /,,_,,,/Z-- Oati, gj;(l?'/,:,'3. 

d" 

PNG Envfronmsntal 



A~~ 21 2003 10:03 Environmental '0-2977 

, _ _.,,.. 

GROUNDWATER 
SAMPLE COLLECTION FORM 

WeHlnf6rmatio11 
Monument condition (Good · 0 Needs repair 
Well cap CDndition Good · . Q Loeked O Replaced 0 Needs replacement • 
Headspace reading · Not me~sured ___ .ppm 

. Elevation mark !2{Yes O Added Q Other _________ _ 
Well diameter ,e'2-inch O 40inch O 6-inch O 01her ____ _ 
Q Odor ______ Q. Comments ________________ _.:. __ _ 

Purge Data 
0 Clean bottom O Muddy bottom 0 Not measured Total well depth /5'- cJf{ ft 

Depth to product.----~-ft 
Depth to water r-tf(i ft 
Casing volume :f•?, ft (l-t,O) X '/ ({' gpf = /r/f X 3 - ). '15 

6"= 1.47 gpf Casing volumes 314"=0.02 gpf 2"=0.16 gpf 4"=0.65 gpf 

Purge Method 
Pump type 121' Peristal.tic 
Purge tubing b New LDPE 
Bailer type O D~osable 
Purge start time 'lf5 

Field Parameters 
Meter used 0 
Gallons 

I 

Q Centrifugal O Submersible O other _______ _ 
Q'New HDPE Q New Teflon Q New Tygon O Other 
Q Teflon O Stainless Q PV6 0 Other 
Purge stop time 1''i'/ Purge•rate 

0 

,Carbon Dioxide 

Sampling Device . 
Bailer f;li,oisposable O Stainless O Tetlori 
Filter l"ype____ Size ___ (micron) 

Q Other _______ _ 
0 Other _______ _ 

Bailer cord used O Monofillament Q Other ______ ~_ 

Bottles Filled ·) , Time . t. 
Numeerb Type 

/;,; VOA O AmberO Poly 
---:• VOA Q Amber Q P,.oly 
___ 0 VOA O Amber Q Poly 
___ 0 VOA O Amber O Poly 

Preservative Filtration 
HCL _@' Nitric O Sulfuric Q None O Other __ Q Yes O No 
HCL O Nitric O Sulfuric Q None O Other Q Yes Q No 
HCL O Nitric O Sulfuric O None O Other-- 0 Yes Q No 
HCL O Nitric O Sulfuric Q None Q Other. Q Yes O No 

sampler's Signature __ ,_;;,_·· ----1,=/_,,,.~=------'• at.e ~ h& /IJ·? 

• 
PNG Environmsntal 

p.7 
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ATTACHMENT 8 

LABORATORY REPORT AND CHAIN-OF-CUSTODY 
DOCUMENTATION 



James E. Bruya, Ph.D. 
Charlene Morrow, M.S. 
Yelena Aravkina, M.S. 
Bradley T. Benson, B.S. 
Kurt Johnson, B.S. 

August 28, 2003 

( 
FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Craig Hultgren, Project Manager 
PNG Environmental 
1339 Commerce Ave., Suite 313 
Longview, WA 98632 

Dear Mr. Hultgren: 

3012 16th Avenue West 
Seattle, WA 98119-2029 

TEL: (206) 285-8282 
FAX: (206) 283-5044 

e-mail: fbi@isomedia.com 

Included are the results from the testing of material submitted on August 20, 2003 
from the FIFE CFN, PO 1034-01, F&BI 308220 project. There are 12 pages 
included in this report. Any samples that may remain are currently scheduled for 
disposal in 30 days. If you would like us to return your samples or arrange for long 
term storage at our offices, please contact us as soon as possible. 

We appreciate this opportunity to be of service to you and hope you will call if you 
should have any questions. 

Sincerely, 

FRIED,_cv=i, & BRUYA, INC. 

~~g 
Chemist 

Enclos re§ 
PNG0828R.DOC 

/ 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: 08/28/03 
Date Received: 08/20/03 
Project: FIFE CFN, PO 1034-01, F&BI 308220 
Date Extracted: 08/21/03 
Date Analyzed: 08/22/03 

RESULTS FROM THE ANALYSIS OF THE WATER SAMPLES 
FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx 
Results Reported as µg/L (ppb) 

Surrogate 
Sam.12le ID Gasoline Range (% Recovery} 
Laboratory ID (Ce-C10) (Limit 65-135) 

MW-ld <250 81 
308220-02 

MW-2d <250 81 
308220-03 

MW-3d 680 76 
308220-04 

MW-4d <250 75 
308220-05 

MW-5d <250 72 
308220-06 

MW-6d <250 77 
308220-07 

Method Blank <50 86 

d -The sample was diluted due to matrix effect (foamy). Detection limits are raised due to dilution. 

1 
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FRIBDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 

TB82003 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

· Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

Compounds: 

Benzene 
Toluene 
Ethylbenzene 
m,p-Xylene 
o-Xylene 

% Recovery: 
93 
102 
98 
98 

Concentration 
ug/L (ppb) 

<1 
<l 
<l 
<l 
<l 

2 

Client: 
Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

Lower 
Limit: 

70 
70 
70 
70 

PNG Environmental 
FIFE CFN, PO 1034-01, F&BI 308220 
308220-01 
082539.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: l\lIW-1 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Client: PNG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
To.luene-d8 
4-Bromofluorobenzene 

% Recovery: 
95 

102 
98 
99 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

3 

Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
308220-02 
082545.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 

MW-2 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

% Recovery: 
97 
100 
98 
98 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 1 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Client: 
Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

4 

Lower 
Limit: 

70 
70 
70 
70 

PNG Environmental 
FIFE CFN, PO 1034-01, F&BI 308220 
308220-03 
082546.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: MW-3 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Client: PNG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

% Recovery: 
95 
97 
98 
96 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 170 
Benzene 630 ve 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene 3 
a-Xylene <l 

Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

.Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
308220-04 
082547.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 

ve - The value reported exceeded the calibration range established for the analyte. The reported 
concentration is an estimate. 

5 
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FRIEDMAN & BRUYA, INC. 

ENVIRONMENT AL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: MW-3 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Client: PNG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
101 
99 
99 
99 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 170 
Benzene 610 
Toluene <10 
Ethylbenzene <10 
m,p-Xylene <10 
o-Xylene <10 

Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
308220-04 1/10 
082614.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 

Note: The sample was diluted due to the presence of high levels of material. Detection limits are raised 
due to dilution. 

6 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: MW-4 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Client: PNG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
95 
100 
98 
100 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) 140 
Benzene · 4 
Toluene <l 
Ethylbenzene <1 
m,p-Xylene <l 
o-Xylene <l 

Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

7 

Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
308220-05 
082542.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 



I 
FRIEDMAN & BRUY A, INC. 

ENVIRONMENT AL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: MW-5 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Client: PNG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
l,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
95 
100 
98 
98 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

8 

Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
308220-06 
082543.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: MW-6 
08/20/03 
08/26/03 
08/26/03 
Water 
ug/L (ppb) 

Client: PNG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: 

Surrogates: 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-d8 
4-Bromofluorobenzene 

% Recovery: 
94 
98 
98 
100 

· Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <l 
Benzene <1 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Project: 
Lab ID: 
Data File: 
Instrument: 
Operator: 

9 

Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
308220-07 
082544.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 
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FRIEDMAN & BRUYA, INC. 

ENVIRONMENTAL CHEMISTS 

Analysis For Volatile Compounds By EPA Method 8260B 

Client Sample ID: Method Blank 
Not Applicable 
08/25/03 
08/26/03 
Water 

Client: P.NG Environmental 
Date Received: 
Date Extracted: 
Date Analyzed: 
Matrix: 
Units: ug/L (ppb) 

Surrogates: 
Dibromofluoromethane 
1,2-Dichloroethane-d4 
Toluene-dB 
4-Bromofluorobenzene 

% Recovery: 
93 
102 
99 
99 

Concentration 
Compounds: ug/L (ppb) 

Methyl t-butyl ether (MTBE) <1 
Benzene <l 
Toluene <l 
Ethylbenzene <l 
m,p-Xylene <l 
a-Xylene <l 

Project: 
Lab ID: 
Data File: 

. Instrument: 
Operator: 

10 

Lower 
Limit: 

70 
70 
70 
70 

FIFE CFN, PO 1034-01, F&BI 308220 
03-910 mb 
082538.D 
GCMS4 
YA 

Upper 
Limit: 

130 
130 
130 
130 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: 08/28/03 
Date Received: 08/20/03 
Project: FIFE CFN, PO 1034-01, F&BI 308220 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR TOTAL PETROLEUM HYDROCARBONS AS GASOLINE 

USING METHOD NWTPH-Gx 

Laboratory Code: 308221-04 (Duplicate) 
Relative Percent 

Reporting Sample Duplicate Difference 
Anall::te Units Result Result (Limit 20) 
Gasoline µg/L (ppb) <50 <50 nm 

Laboratory Code: Laboratory Control Sample 
Percent Percent 

Reporting Spike Recovery Recovery Acceptance RPD 
Analyte Units Level LCS LCSD Criteria (Limit 20) 
Gasoline µg/L (ppb) 1,000 95 89 62-120 7 

nm · The analyte was not detected in one or more of the duplicate analyses. Therefore, calculation of 
the RPD is not applicable. 

11 
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FRIEDMAN & BRUY A, INC. 

ENVIRONMENTAL CHEMISTS 

Date of Report: 08/28/03 
Date Received: 08/20/03 
Project: FIFE CFN, PO 1034-01, F&BI 308220 

QUALITY ASSURANCE RESULTS FOR THE ANALYSIS OF WATER 
SAMPLES FOR VOLATILES BY EPA METHOD 8260B 

Laboratory Code: 308221-06 (Duplicate) 
Relative Percent 

Reportmg Sample Duplicate Difference 
Anal,r:te Units Result Result (Limit 20) 
Methyl t-butyl ether (MTBE) µg/L (ppb) <l <l nm 
Benzene µg/L (ppb) <l <l nm 
Toluene µg/L (ppb) <l <l nm 
Ethylbenzene µg/L (ppb) <l <l nm 
m,p-Xylene µg/L (ppb) <l <l nm 
a-Xylene µg/L (ppb) <l <l nm 

Laboratory Code: Laboratory Control Sample 
Percent Percent 

Reportmg Spike Recovery Recovery Acceptance RPD 
Analyte Units Level LCS LCSD Criteria (Limit 20) 
Methyl t-butyl ether (MTBE) µg/L (ppb) 50 107 106 70-130 
Benzene µg/L (ppb) 50 104 105 70-130 
Toluene µg/L (ppb) 50 101 101 70-130 
Ethylbenzene µg/L (ppb) 50 103 103 70-130 
m-Xylene µg/L (ppb) 50 106 106 70-130 
a-Xylene µg/L (ppb) 50 108 108 70-130 

nm - The analyte was not detected m one or more of the duplicate analyses. Therefore, calculation of 
the RPD is not applicable. 

12 
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