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Groundwater Sampling 

Groundwater samples were collected from Monitoring Wells MW-3, MW-6, MW-7, and 
MW-8 on September 30, 1999. The locations of the wells are shown in Figure 1. Prior to the 
collection of the groundwater samples, the four wells were each purged of a minimum of three 
well volumes of water using a variable-speed submersible pump equipped with new disposable 
tubing. The purgewater from the four wells is being temporarily stored on-site in a 55-gallon 
drum. The purgewater from the previous sampling events was collected by APC on October 6, 
1999, for treatment. At the time of sampling, temperature, specific conductance, dissolved 
oxygen, and pH values were measured in the groundwater collected from the four monitoring 
wells. Water level, purging, and sampling data for the sampling event are presented in Table 2. 

Laboratory Analyses 

The vapor sample from the VES discharge stack was submitted to CT&E Environmental 
Services, Inc. (CT&E) of Anchorage, Alaska and analyzed for aromatic volatile organics (BTEX) 
using EPA Method 8021B and gasoline range organics (GRO) using EPA Method 801 5M. 

The four groundwater samples, designated Samples MW3, MW6, MW7, and MW8. were 
analyzed for diesel range organics (DRO) by Alaska Method 102 (AI< 102). In addition, Sample 
MW6 was analyzed for polynuclear aromatic hydrocarbons (PAHs) by EPA Method 8310 and 
Sample MW8 was analyzed for gasoline range organics (GRO) by AK 101 and aromatic volatile 
organics (BTEX) by EPA Method 8021B. In addition, a trip blank accompanied the samples to 
and from the laboratory and was analyzed for GRO by AK 101 and BTEX by EPA 8021B. The 
samples were submitted to CT&E for analysis. 

Analytical Results 

Vapor Sample VES1099 contained 0.930 ppm toluene and 2.49 ppm xylenes and did not 
contain benzene, ethylbenzene, or GRO above the laboratory reporting limit. The previous 
samples of the VES discharge vapor, collected in September 1998 and January 1999, did not 
contain detectable GRO or BTEX. The laboratory results of the vapor sample are summarized 
on Table 1. 

The analytical results of the groundwater samples are summarized in Table 3, while a 
cumulative summary of the current and previous analytical results are included in Table 4. 
Groundwater Samples MW3 and MW6 contained 4.42 ppm DRO and 1.43 ppm DRO, 
respectively. Sample MW7 did not contain DRO above the laboratory reporting limit. As shown 
in Table 4, the concentration of DRO in Well MW3 has increased from the four previous 
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sampling events and exceeds the applicable ADEC cleanup criteria of 1.5 ppm DRO. The 
laboratory noted that the DRO pattern for Sample MW3 contained an unknown hydrocarbon 
with several peaks. The laboratory further noted that the pattern appears to be possible glycol or 
polyol such as hydraulic fluid. Shannon & Wilson questioned the laboratory about these notes 
and the laboratory visually examined Sample MW3. Based on these observations, the laboratory 
reported no hydrocarbon odor in the sample. They further noted that the water contained an 
abundant filamentous suspension, which they suspect may be microbial colonies. Because the 
DRO extraction would extract organic cell material, the DRO results may be biased. As 
indicated in Table 4, the concentration of DRO in Monitoring Well MW6 has decreased to levels 
below the appropriate cleanup criteria. Sample MW6 was also analyzed for PAHs and contained 
eleven PAH compounds. With the exception of 0.00109 ppm benzo(b)fluoranthene (cleanup 
level of 0.001 pprn), the detected PAH compounds were either below the applicable cleanup 
standards or do not have cleanup standards. 

In an effort to further evaluate the site's remediation system a groundwater sample was 
collected from Monitoring Well MW-8. The well is located in the former gasoline underground 
storage tank (UST) excavation, as shown on Figure 1. Sample MW8 contained 5.34 pprn DRO, 
0.22 ppm GRO, 0.0599 ppm benzene, 0.00584 pprn toluene, and 0.01024 ppm xylenes. The 
reported concentrations of DRO and benzene exceed the applicable cleanup criteria of 1.5 ppm 
DRO and 0.005 ppm benzene. As shown in Table 4, the most recent results indicate a decrease 
in DRO, GRO, and BTEX concentrations from the June 1999 sampling event. 

A trip blank, designated TB, accompanied the sample bottles to and from the laboratory. 
The trip blank did not contain detectable concentrations of GRO or BTEX, indicating that cross- 
contamination did not occur during the handling of the samples. The individual laboratory 
reports for the recent sampling event are presented in Attachment 1. 

Limitations 

This report was prepared for the exclusive use of our client and their representatives in 
the monitoring of this site. The findings we have presented within this report are based on 
limited research and information provided by others and on the sampling and analysis that we 
conducted at this site. It is possible that our tests may have missed some higher levels. of 
petroleum hydrocarbon constituents or hazardous substances. As a result, the analysis and 
sampling performed can only provide you with our best judgements as to the environmental 
characteristics of the sample locations, and in no way guarantees that an agency or its staff will 
reach the same conclusions as Shannon & Wilson, Inc. The data presented in this report should 
be considered representative of the time of our sampling. Changes in site conditions can occur 
with time, because of natural forces or human activity. In addition, changes in government 
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codes, regulation or laws may occur. 
observations and interpretations may need to be revised. 

Because of such changes beyond our control, our 

Shannon & Wilson has prepared Attachment 2, “Important Information About Your 
GeotechnicaliEnvironental Report”, to assist you and others in understanding the use and 
limitations of our report. You are advised that various state and federal agencies (ADEC, EPA, 
etc.) may require the reporting of this information. Shannon & Wilson does not assume the 
responsibility for reporting these finding and therefore, has not, and will not disclose the results 
of this study, except with your permission or as required by law. 

We appreciate this opportunity to be of service and your continued confidence in our 
firm. If you have any questions or comments concerning this report, please call the undersigned. 

Sincerely, 

SHANNON & WILSON, INC. 

Prepared by: Reviewed by: 

Dan McMahon 
Environmental Scientist I1 

J& Spielman, C.P.G. 
Principal Hydrogeologist 

Enc: Tables 1, 2, 3, & 4, Figure 1, Attachments 1 and 2 

cc: Mr. Michael Krueger, MOA 
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:NN0 

.xhaust Stack FID Reading - ppm 
:xhaust Stack Temperature - Fahrenheit 
:xhaust Flow Pressure - inches water 
:xhaust Differential Pressure - inches water 
:xhaust Flow Velocity - fpm 

comatic Volatile Organics (BTEX) 
Benzene - ppm 
Toluene - pprn 
Ethylbenzene - ppm 
Xylenes - ppm 

;asoline Range Organics (GRO) - ppm 

iolatile Petroleum Hydrocarbons - Ibs/day 

TABLE 1 - SUMMARY OF VAPOR SAMPLE FIELD MEASUREMENTS AND ANALYTICAL RESULTS 

Sensidyne FID 
Thermometer 
Vacuum Gauge 
Pitot Tube 
Conversion Chartst 

EPA 80218 
EPA 80218 
EPA 80218 
EPA 80218 

EPA 8015M/8021B 

Ideal Gas Law** 

'ammeter Tested (Method* 
I 

nalytical Sample Number and Collection Date 
iee Attachment 1) 

VES99 I 
10/6199 

100 
96 
42 

0.32 
2300 

<0.780 
0.930 

COS80 
2.49 

<20.0 

C1.6 

KEY DESCRIPTION 
* See Attachment I For Detection Limits 

Using a Gas Constant ofR=75.6 Pa.rn"3iKg.K 
Flow Rates Calculated From Pitot 'lube! 
Manometer Conversions 
Less Than The Detection Limit of 0.780 ppm 

** 
t 

<0.780 
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WELL NUMBER MW3 MW6 MW7 
DATE WATER LEVEL MEASURED 9130199 9130199 9130199 
TIME WATER LEVEL MEASURED 10 35 10 45 10 40 
MP ELEV4TION, FT NM NM NM 
DEPTH TO WATER BELOW MP, FT 12 18 18 23 16 78 
WATER LEVEL ELEVATION, FT NM NM NM 

MW8 
9130199 

10 50 

4 23 
NM 

NM' 

WELL NLIMBER 
DATE SAMPLED 
TIME SAMPLED 
DEPTH TO WATER BELOW MP, FT 
TOTAL DEPTH OF WELL BELOW MP, FT 
WATER COLUMN IN WELL, FT 
GALLONS PER FOOT 
GALLONS IN WELL 
TOTAL GALLONS PUMPEDBAILED 
TEMPERATURE, C 
SPECIFIC CONDUCTANCE, UMHOSKM 

PH 
DISSOLVED OXYGEN, PPM 

November 1999 

MW3 MW6 MW7 MW8 
9130199 9130199 9130/99 9130199 

15:20 15:45 15:30 16:05 
12.18 18.23 16.78 4.23 
20.01 24.16 20.79 7.09 
7.83 5.93 4.01 2.86 
0.16 0.16 0.16 0.16 
1.25 0.95 0.64 0.46 
4.0 3.0 2.0 1.5 
10.8 9.5 10.3 11.4 
516 400 587 610 
6.53 6.42 6.32 6.74 
0.7 0.4 1.6 0.9 

Purging & Sampling Method: Submersible Pump 
Sampling Personnel: Lena Hanson 

REMARKS 

KEY 
MP = Measuring Point 
NM =Not Measured 

I Petroleum 1 
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SHANNON & WIl.SON, INC. 

arameter Tested 
Liesel Range Organics (DRO) - ppm 

rasoline Range Organics (GRO) - ppm 

.romatic Volatile Organics (BTEX) 
Benzene - ppm 
Toluene - ppm 
Ethylbenzene - ppm 
XylKllKS - PPm 

olynuclear Aromatic Hydrocarbons (PAHs) 
Fluorene - ppm 
Phenanthrene - ppm 
Fluoranthene - ppm 
Pyrene - ppm 
Benro(a)anthracene - ppm 
Chrysene - ppm 
Benzo(b)fluoranthene - ppm 
Benzo(kffluoran1hene - ppm 
Benro(a)pyrene - ppm 
BenLo(g,h,l)perylene - ppm 
lndeno(l,2,3-c,d)pyrene - ppm 
Other Analytes - ppm 

TAHLE 3 - SUMMARY OF ANALYTICAL RESULTS 

Method* 
AK 102 

AK 101 

EPA 8021B 
EPA 8021 B 
EPA 802 I B 
EPA 80218 

EPA 8310 
EPA 8310 
EPA 83 10 
EPA 8310 
EPA 8310 
EPA 8310 
EPA 8310 
EPA 8310 
EPA 8310 
EPA 8310 
EPA 8310 
EPA 8310 

November 1999 

Cleanup 
Level 

1.5 

I .3 

0.005 
I 

0.7 
I O  

I .46 

I .46 
1.1 

0. I 
0.001 
0.01 

0.001 

0.0002 

0.001 

ource of Samplr 
Well MW3 

MW3 
12.18 
4.42 

Well M W h  
MW6 

2uality Control 
TB 

18.23 
1.43 

0.001 
0.000549 

0.0000361 
0.000565 
0.000140 
o.no0878 
0.00109 
0.000101 
0.000130 
o onozi I 
0.000589 

ND 

Well MW7 
MW7 
16.78 

4 3 1 9  

Well MW8 
MW8 
4.23 
5.34 

0.22 

0.0599 
0.00584 
<0.0020 
0.01024 

ND 

a 3 1 9  

Analyte not detected 
Not applicable or sample not analyzed for parameter 
Analyte below laboratmy rcporting limit of 0.319 ppm 

Y-5954, I201 Fast Thud Avenue, Anchorage, Alaska 

<0.0900 

<0.00050 
<0.0020 
<0.0020 
<0.0020 

Table 3 ’ Page 1 of 1 

KEY DESCRIPTION 
See Attachment I fur compounds tcstcd and limits ofdetcction 



November 1999 

TABLE 4 - ClJMlJLATIVE SUMMARY OF ANALYTICAL RESULTS 

Monitoring Well 
MW3 

MW6 

MW7 

MW8 

Date 
8127198 

I 213 1/98 
3/19/99 
6/23/99 
9/30/99 

8127198 
12/31/98 
3119199 
6/23/99 
9/30199 

8/27/98 
I213 1/98 
3119199 
6/23/99 
9130199 

6/23/99 
9130199 

DRO 
ppm 
0.206 

4 . 3 3 3  
0.669 

0.427 
4.42 

0.282 
0.759 
1.21 
2.17 
1.43 

<o.104 
0.158 

<0.309 
<0.297 
<0.3 I9 

7.53 
5.34 

Benzene 
ppn1 
.. 

.. 

.. 

.. 

.. 

_. 
.. 

__ 
.. 

.. 

.I 

__ 
.. 

__ 
.. 

0.103 
0.0599 

KEY DESCRIPTION 
ND Analyte not detected 
.. 

-0 333 
Sample not analyLed for parameter 
Analyte below laboratory repoltins limit of 0.333 ppm 

Y-5954, I201 East Third Avenuc, Anchorage, Alaska 

SHANNON & WILSON, INC. 

Total BTEX 
ppm 
_. 
.. 

.. 

_. 
._ 

._ 

.. 

.. 
-. 

.. 

.. 

.- 

.. 

__ 
.. 

0.109 
0.0759 
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Approximate Location of 
Former Diesel UST Approximate Location of 

Former 3.000 Gallon Fuel Excavation 
UST 

 SHANNON B WILSON, INC. 
Ge~lechnieal 8 Envimnmental Consultants 

Note: Site Plan derived from Harding Lawson Associates, May 1993 

Excava 

Fig, . 

0 
MW-7 

0 
MW-6 

Approximate Location of 
Former Heating Oil  UST ..... 

/ 

.......... ~ ............ 

~ i : :  ............ 

I .  . .  
AIS.10' .AIS.l> j @ A l s - l l  

, ............. y.. .. 
............. .. -. 

,, ' nlMw.8 in 

/ J , .  , .  ,' .,.._, 
/' 

Environmental Shed 
./ 

Approximate Location of i : ~. 

Approximate Location of ........................ 
Former Gasoline USTs h\ 
Excavation ....................... I Former Used Oil UST 

4 Excavation 

Approximate Location of 
Former UST Excavation 

Approximate Location of 
Former PumD Island 

LEGEND I Approximate Scale in Feet 



ATTACHMENT 1 

RESULTS OF ANALYTICAL TESTING BY 

CT&E ENVIRONMENTAL SERVICES, INC., 

ANCHORAGE, ALASKA 



~ o p o s z o  - 
CT&E Environmental Servic s nc. 

, I  Laboratory Division 

Laboratory Analysis Report 

October 26. 1999 

Dan McMahon 
Shannon & Wilson Inc. 
5430 Fairbanks Street Ste 3 
Anchorage, AK 99518 

Client Name 
Project ID 
Printed October 26, 1999 

Shannon & Wilson Inc. 
Y5954 1201 E 3rd ML & P [995381] 

Enclosed are the analytical results associated with the above project 

As required by the state of Alaska and the USEPA, a formal Quality Assurance/Quality Control Program 
is maintained by CT&E. A copy of our Quality Control Manual that outlines this program is available 
at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the 
provisions set forth in our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call 
your CT&E Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

U - Indicates the compound was analyzed for but not detected. 
J - Indicates an estimated value that falls below PQL, but is greater than the MDL 
B - Indicates the analyte is found in the blank associated with the sample 
* - The analyte has exceeded allowable limits. 
GT - Greater Than 
D - Secondary Dilution 
LT - Less Than 
! - Surrogate out of range 

200 W. Potter Drive, Anchorage,AK 99518-1605 --el: (907) 562-2343 Fax: (907) 561-5301 
3180 Peger Road, Fairbanks, AK 99709-5471 - Tel: (907) 474-8656 Fax: (907) 474-9685 



CT&E Ref.# 995381001 
Client Name 
Project Name/# 
Client Sample ID Y5954-MW3 
Matrix Water (Surface, Eff., Ground) 
Ordered By 
PWSID 

Shannon & Wilson Inc. 
Y5954 1201 E 3rd ML & P 

Client PO# 
Printed DateiTime 10/20/99 10:35 
Collected DateITime 09/30/99 15:20 
Received Date/Time 10/01/99 12:03 
Technical Director: Stephen C. Ede 

Released B y L  :L.-*-.:-,,.-L~ P..<L ..,.". .." ~. 
_- 

.r .' +"..* -.* 

Sample Remarks: 
DRO - Unknown hydrocarbon with several peaks. 
DRO - Pattern appears to be possible glycol or poly01 such as hydraulic fluid. 

Al louabie Prep Analysis 
Limit?, Date Date I n i t  --- Parameter Resul ts POL Uni ts  Method 

10/03/99 10/05/99 MMP 4.42 0.324 mg/L AKlO2 DRO 

AK102 

Diesel  Range Organics 

Surrogates 

5 a  Androstane 'surr) 103 % AKlO2 DRO (50-150) 10/03/99 10/05/99 



CT&E Ref.# 995381002 
Client Name 
Project Name/# 
Client Sample ID Y5954-MW7 
Matrix Water (Surface, Eff., Ground) 
Ordered By 
PWSID 

Shannon & Wilson Inc. 
Y5954 1201 E 3rd ML & P 

0 0 0 0 5 2 2  

Client PO# 
Printed Date/Time 10120199 10:35 
Collected DatelTime 09/30/99 15:30 
Received Date/Time 10101199 1 2 0 3  
Technical Director: Stephen C. Ede 

Sample Remarks: 

Allowable Prep Analysis 
Parameter Resul ts POL Unirs Method L im i t s  Date  Date  lnit 

AK102 

Diesel Range Organics 

Surrogates 

5a Androstane (surr)  

0.319 U 0.319 mg/L A K l O 2  DRD 10/03/99 10/05/99 MMP 

86.1 % AK102 DRD (50-150)  10/03/99 10/05/99 



CT&E Ref.# 995381003 Client PO# 
Client Name Shannon & Wilson Inc. Printed DateiTime 10126199 11:21 
Project Name/# Y5954 1201 E 3rd ML & P Collected DatelTime 09130199 15145 
Client Sample ID Y5954-MW6 Received DatelTime 10101199 12:03 
Matrix Water (Surface, Eff., Ground) Technical Director: Stephen C. Ede 
Ordered By 
PWSID 

Sample Remarks: 
DRO - Pattern consistent with highly weathered middle distillate. 
DRO/RRO - Possible lube oil pattern. 
PAHIHPLC - Fluorene, Phenanthrene, Pyrene. and Chrysene were biased high in the LCS and LCSD and may be biased high in 
this sample. 

Released By i -~.*. 
>.---.-.__..I % _ _ _  ;. u,s.,.:::~..! ~ 

Parameter 

Polynuclear Aromatics 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)Anthracene 
Chrysene 
Benzolbl Fluoranthem 
Benzo[klf luoranthene 
BenzoLalpyrene 
D i  benzola, h l  anthracene 
Benzo1g.h. i l pe ry lene  
lndeno [I, 2,3-c, d l  pyrene 

Surrogates 

2-FLuorobiphenyl <Surr> 

P-Terphenyl <Surr> 

Results 

10.3 U 

10.3 U 

10.3 U 
1.44 

0.549 
0.515 U 

0.0361 
0.565 
0.140 
0.878 

1.09 
0.101 
0.130 

0.103 U 

0.211 
0.589 

! 27.1 
129 

Allowable Prep Analysis 
PQL Un i ts  Method L i m i t s  Date Da te  I n i t  

10.3 
:0.3 
10.3 
1.03 

0.515 
0.515 

0.0258 
0.515 

0.0103 
0.515 

0.0515 
0.0103 
0.0515 

0.103 
0.0515 
0.103 

SW846-8310 
SW846-8310 
SW846-8310 
SW846-8310 
SW846-8310 
SU846-8310 
SW846-8320 
SW846-8310 
511846-8310 
SW846-8310 
SU846-8310 
511846-8310 
SW846-8310 
SW846-8310 
SW846-8310 
SW846-8310 

10103/99 10116199 SPM 
10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

10103199 10/16199 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 
10/03/99 10/22/99 SPM 

10/03/99 10/16/99 SPM 

10103199 10116199 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

10/03/99 10/16/99 SPM 

% SW846-8310 (32-99) 10/03/99 10/16/99 
% SW846-8310 (47-115) 10/03/99 10/16/99 



CT&E Ref.# 995381003 
Client Name Shannon &Wilson Inc. 
Project Name/# 
Client Sample ID Y5954-MW6 
Matrix Water (Surface, Eff., Ground) 
Ordered By 
PWSID 

Y5954 1201 E 3rd ML & P 

0 0 0 0 5 2 4  

Client PO# 
Printed DateiTime 10126199 11:21 
Collected Date/Time 09/30/99 15:45 
Received DatelTime 10/01/99 12:03 
Technical Director: Stephen C. Ede 

Al lanable Prep Analysis 
Method L i m i t s  Date Date I n i t  Parameter Resut t S  POL Un i t s  --- 

AKlO2 

10/03/99 10/05/99 MMP Diesel Range Organics 1.43 0.341 mg/L AKl02 DRO 

Surrogates 

5a Androstane <surr> 110 % AKlO2 DRO (50 -150)  10/03/99 10/05/99 



CT&E Ref.# 99538 1004 Client PO# 
Client Name Shannon &Wilson Inc. Printed DateiTime 10/20/99 10:35 
Project Name/# YS954 1201 E 3rd ML & P Collected Date/Time 09/30/99 16:05 
Client Sample ID  YS954-MW8 Received Date/Time 10101199 12:03 
Matrix Water (Surface, Eff., Ground) Technical Director: Stephen C. Ede 
Ordered By 
PWSID 

Sample Remarks: 
DRO - Pattern consistent with gasoline. 
DROiRRO - Pattern consistent with lube oil. 
DRO - Heavier hydrocarbons contributing to diesel range quantitation. 

,--. Released By ,r- ,.' 
__a .r-'.---.i-, ..*_LI 

Al lowabie Prep Analysis 
parameter Results POL Un i t s  Method L i m i t s  Date Date I n i t  

GR01602 Combo 

Gasoline Range Organics 
Benzene 

Toluene 
Ethylbenzene 
P 8 M -Xylene 
o-Xylene 

0.22 0.0900 mg/L AK1 01180218 
0.0599 0.00050 mg/L AK101/8021B 

0.00584 0.0020 mg/L AK101/8021B 
0.0020 u 0.0020 mg lL  AK101/8021B 

0,00486 0.0020 mglL AK101/8021B 
0.00538 0.0020 mg/L AK101/8021B 

surrogates 

4-Bramofluorobenzene <Surr> 85 
1,4-~ i f luorobenzene isurr, 91.3 

AKlO2 

10/06/99 10/07/99 ELB 

10/06/99 10/07/99 ELB 

10106199 10/07/99 ELB 
10/06/99 10/07/99 ELB 
10/06/99 10/07/99 ELB 

10/06/99 10/07/99 ELB 

% AK101/8021B (50-150) 10/06/99 10/07/99 
% AK101/8021B (60- 120) 10/06/99 10/07/99 

D i e s e l  Range Organics 5.34 0.330 mg/L AKlO2 DRO 10/03/99 10/05/99 MMP 

Surrogates 

5a Androstane <surr> 145 % AKlO2 DRO (50-150) 10/03/99 10/05/99 



. n  

0 0 0 0 5 2 b  - -  * 

CT&E Ref.# 995381005 Client PO# 
Shannon & Wilson Inc. Printed Date1Time 10120199 10:35 Client Name 
Y5954 1201 E 3rd ML & P Project Name/# 

Client Sample ID Y5954-TB Received Date/Time 10101199 12:03 
Water (Surface, Eff., Ground) Matrix 

Ordered By 
PWSID 

Sample Remarks: 

Collected DateiTime 

Technical Director: Stephen C. Ede 

Released By -.- .# 
- 

. _i .''.*-;*;. .~- __- ,~, 

ALlovable Prep Analysis 
Limits Date Date lnit --- Parameter Resul t S  POL Units Metnod 

GR0/602 Combo 

Gasoline Range Organics 0.0900 U 0.0900 mg/L AK101/8021B 10/06/99 10/06/99 ELB 
Benzene 0.00050 U 0.00050 mg/L AK101/8021B 10/06/99 10/06/99 E L B  

0.0020 u 0.0020 mg/L AK10118021B 10/06/99 10/06/99 ELB Toluene 
Ethylbenzene 0.0020 u 0.0020 mg/L AK101/8021B 10/06/99 10/06/99 ELB 
P & M -Xylene 0.0020 u 0.0020 mg/L AKlO1/8021B 10/06/99 10/06/99 ELB 

0.0020 u 0.0020 mg/L AK101/8021B 10/06/99 10/06/99 ELB O-XyleW 

Surrogates 

4-Bramofluarobenzene <Surr> 72.8 
l,&-DifLuorobenzene (Surr) 84.5 

% AK101/8021B (50-150) 10/06/99 10/06/99 
% AK101/8021B (50-150) 10/06/99 10/06/99 
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/lY-$J+q T 
CT&E Environmental dMlJS? n8c. 
Laboratory Division 

Laboratory Analysis Report 

October 11, 1999 

Dan McMahon 
Shannon & Wilson Inc. 
5430 Fairbanks Street Ste 3 
Anchorage, AK 99518 

Client Name 
Project ID 
Printed October 11, 1999 

Shannon & Wilson Inc. 
Y5954 1201 E. 3rd [995486] 

Enclosed are the analytical results associated with the above project 

As required by the state of Alaska and the USEPA, a formal Quality AssuranceiQuality Control Program 
is maintained by CT&E. A copy of our Quality Control Manual that outlines this program is available 
at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the 
provisions set forth in our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call 
your CT&E Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data 

U - Indicates the compound was analyzed for but not detected. 
J - Indicates an estimated value that falls below PQL, but is greater than the MDL. 
B - Indicates the analyte is found in the blank associated with the sample. 
* - The analyte has exceeded allowable limits. 
GT - Greater Than 
D - Secondary Dilution 
LT - Less Than 
! - Surrogate out of range 

200 W. Potter Drive, Anchorage, AK 99518-1605 - Tel: (907) 562-2343 Fax:  (907) 561 ~ 5 3 0 1  
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Page 1 of 2 SHANNON & WILSON, INC. Attachment to Y-5954 

To: Municipal Light & Power 
Re: 1201 East Third Avenue, anchorage, Alaska 

w Geotechnical and Environmental Consultants Dated November 1999 =I11 
Important Information About Your 
CeotechnicaVEnvironmental Report 

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may 
not be adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant 
prepared your report expressly for you and expressly for the purposes you indicated. No one other than you should apply 
this report for its intended purpose without first conferring with the consultant. No party should apply this reporr for any 
purpose other than that originally contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

A geotechnical/environmental report is based on a subsurface exploration plan designed to consider a unique set of 
project-specific factors. Depending on the project, these may include: the general nature of the structure and property 
involved; its size and configuration; its historical use and practice; the location of the structure on the site and Its 
orientation; other improvements such as access roads, parking lots, and underground utilities; and the additional risk 
created by scope-of-service limitations imposed by the client. To help avoid costly problems, ask the consultant to 
evaluare how any factors that change subsequent to the date of the report may affect the recommendations. Unless your 
consultant indicates otherwise, your report should not be used: (1) when the nature of the proposed project is changed 
(for example. if an office building will be erected instead of a parking garage, or if a refrigerated warehouse will be built 
instead of an unrefrigerated one, or chemicals are discovered on or near the site); ( 2 )  when the size. elevation, or 
configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified 
(4) when there is a change of ownership; or ( 5 )  for application to an adjacent site. Consultants cannot accept 
responsibility for problems that may occur if they are not consulted after factors which were considered in the 
development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 

Subsurface conditions may be affected as a result of natural processes or human activity. Because a 
geotechnicalienvironmental report is based on conditions that existed at the time of subsurface exploration, construction 
decisions should not be based on a report whose adequacy may have been affected by time. Ask the consultant to advise 
if additional tests are desirable before construction starts; for example, groundwater conditions commonly vary 
seasonally. 

Construction operations at OT adjacent to the site and natural events such as floods, earthquakes. or groundwater 
fluctuations may also affect subsurface conditions and, thus, the continuing adequacy of a geotechnicalienvironmental 
report. The consultant should be kept apprised of any such events, and should he consulted to determine if additional 
tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are 
taken. The data were extrapolated by your consultant, who then applied judgment to render an opinion about overall 
subsurface conditions. The actual interface between materials may he far more gradual or abrupt than your report 
indicates. Actual conditions in areas not sampled may differ from those predicted in your report. While nothing can he 
done to prevent such situations, you and your consultant can work together to help reduce their impacts. Retaining your 
consultant to observe subsurface construction operations can be particularly beneficial in this respect. 
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A REPORT'S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that 
conditions revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual 
subsurface conditions can be discerned only during earthwork; therefore, you should retain your consultant to observe 
actual conditions and to provide conclusions. Only the consultant who prepared the report is fully familiar with the 
background information needed to determine whether or not the report's recommendations based on those conclusions 
are valid and whether or not the contractor is abiding by applicable recommendations. The consultant who developed 
your report cannot assume responsibility or liability for the adequacy of the report's recommendations if another party is 
retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnicalienvironmental report. To help avoid these problems, the consultant should be retained to work with other 
project design professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, 
and to review the adequacy of their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE 
REPORT. 

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), 
field test results, and laboratory andor office evaluation of field samples and data. Only final boring logs and data are 
customarily included in geotechnicalienvironmental reports. These final logs should not, under any circumstances, be 
redrawn for inclusion in architectural or other design drawings, because drafters may commit errors or omissions in the 
transfer process. 

To reduce the iikelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to 
the complete geotechnical engineeringienvironmental report prepared or authorized for their use. If access is provided 
only to the report prepared for you, you should advise contractors of the report's limitations, assuming that a contractor 
was not one of the specific persons for whom the report was prepared, and that developing construction cost estimates 
was not one of the specific purposes for which it was prepared. While a contractor may gain important knowledge from 
a report prepared for another party, the contractor should discuss the report with your consultant and perform the 
additional or alternative work believed necessary to obtain the data specifically appropriate for construction cost 
estimating purposes. Some clients hold the mistaken impression that simply disclaiming responsibility for the accuracy 
of subsurface information always insulates them from attendant liability. Providing the best available information to 
contractors helps prevent costly construction problems and the adversariai attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 

Because geotechnicalienvironmental engineering is based extensively on judgment and opinion, it is far less exact than 
other design disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants, To 
help prevent this problem, consultants have developed a number of clauses for use in their contracts, reports and other 
documents. These responsibility clauses are not exculpatory clauses designed to transfer the consultant's liabilities to 
other parties; rather, they are definitive clauses that identify where the consultant's responsibilities begin and ehd. Their 
use helps all parties involved recognize their individual responsibilities and take appropriate action. Some of these 
definitive clauses are likely to appear in your report, and you are encouraged to read them closely. Your consultant will 
be pleased to give full and frank answers to your questions. 

The preceding paragraphs are based on information provided by the 
ASFEiAssociation of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 
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Harding Lawson Associates 

1.0 INTRODUCTION 

This report presents the results of Harding Lawson Associates’ 

(HLA’s) Phase 2 Subsurface Investigation of the Municipality of Anchorage’s 

(MOA’S) Municipal Light and Power (MC&P) facilities at 1120 East First Avenue 

(Site l ) ,  1121 East First Avenue (Site 2 ) ,  and 1201 East Third Avenue 

(Site 3 ) .  The purpose 

of this investigation was to assess the extent of s o i l  and groundwater contam- 

ination at the three sites and, if appropriate, to identify and evaluate 

alternative remedial measures. HLA’s scope o f  services for this project was 

described in our February 12, 1992, letter to the MOA. Authorization to pro- 

ceed with this project was provided by Mr. Mike Krueger of the MOA and Mr. Ron 

Kuczek o f  ML&P under the MOA’S 1992 Term Contract with HLA. 

A Location Map of these sites is presented on Plate 1. 

1.1 SCOPE OF SERVICES 

This Phase 2 Subsurface Investigation was the second of three 

phases identified for this project. Phase 1 was authorized by the MOA on 

October 1 4 ,  1991, and involved preparing plans for the treatment and/or dis- 

posal o f  stockpiled soil, reviewing data from previous investigations, and 

preparing recommendations for investigating the subsurface contamination at 

each site. The Phase 1 recommendations were reported to the MOA in HLA’s 

February 12,  1992, letter, and form the basis for the scope o f  services 
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p e r f o r m e d  i n  Phase 2. The o b j e c t i v e  o f  t h e  Phase 2 Subsur face  I n v e s t i g a t i o n  

.. I was t o  f u r t h e r  e v a l u a t e  t h e  e x t e n t  o f  subsu r face  c o n t a m i n a t i o n  a t  t h e  t h r e e  

s i t e s  and t o  recommend remed ia l  a l t e r n a t i v e s  f o r  imp lemen ta t i on  i n  Phase 3. 

.. .  

.- 

The Phase 1 recommendations i d e n t i f i e d  s i x  t a s k s  t o  be completed 

u n d e r  Phase 2: 

. The p r e p a r a t i o n  o f  a Work P l a n / Q u a l i t y  Assurance P lan  (WP/QAP) and 
a H e a l t h  and S a f e t y  P l a n  f o r  t h e  Phase 2 i n v e s t i g a t i o n s  (Task 1 ) ;  . The per fo rmance o f  w a t e r  w e l l  surveys  and w a t e r - l e v e l  surveys  
(Task 2 ) ;  . The performance o f  i n v e s t i g a t i o n s  o f  S i t e s  I ,  2 ,  and 3 (Tasks 3, 
4 ,  and 5 ) ;  

t h r o u g h  5 (Task  6 ) .  
. The p r e p a r a t i o n  o f  a r e p o r t  d e s c r i b i n g  t h e  r e s u l t s  o f  Tasks 2 

I n  comp l iance  w i t h  Task 6, t h i s  r e p o r t  d e s c r i b e s  t h e  f i e l d  a c t i v i t i e s  p e r  

fo rmed d u r i n g  Phase 2 o f  t h i s  p r o j e c t  and p r e s e n t s  t h e  r e s u l t s .  

1.2 BACKGROUND 

The t h r e e  ML&P s i t e s  encompass a p p r o x i m a t e l y  6 ac res  w i t h i n  t h e  

Anchorage c i t y  l i m i t s ,  l e s s  t h a n  1 m i l e  no r thwes t  o f  t h e  downtown area 

( P l a t e  1) .  The s i t e s  a r e  s i t u a t e d  i n  S h i p  Creek v a l l e y ,  a p p r o x i m a t e l y  1.25 

m i l e s  e a s t  o f  S h i p  Creek ' s  te rm inus  a t  Cook I n l e t .  Landmarks i n  t h e  area  

i n c l u d e  t h e  ML&P power p l a n t  l o c a t e d  a p p r o x i m a t e l y  1/2 b l o c k  west o f  S i t e  2, 

Bean's Ca fe  l o c a t e d  i m m e d i a t e l y  west  o f  S i t e  3, and t h e  A laska  N a t i v e  Med ica l  

C e n t e r  l o c a t e d  a p p r o x i m a t e l y  1 b l o c k  wes t  o f  S i t e s  1 and 3.  Land use o f  t h e  

s u r r o u n d i n g  a rea  i s  p r i m a r i l y  c o m m e r c i a l / i n d u s t r i a l .  . ,. . 

- _  
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S i t e  1. 1120 East F i r s t  Avenue 

S i t e  1 i s  located on the  south slde o f  East F i r s t  Avenue, between 

S i tes  2 and 3 (Plate 2). 

square feet of o f f i ce  space and 10,500 square f e e t  o f  heated warehouse space, 

and a 4,000-square foot  unheated storage bu i ld ing ,  

o f  S i t e  1 i s  covered w i th  asphalt.  

It includes a s tee l  i n d u s t r i a l  bu i l d ing  w i th  8,000 

Approximately 70 percent 

HLA performed a Phase 1 and a Phase 2 Prel iminary Hazardous Mate- 

r i a l s  S i t e  Assessment a t  S i te  1 i n  1989, p r i o r  t o  purchase o f  t he  s i t e  by the  

MOA. Previous ownership and use o f  t he  s i t e  i s  documented i n  the  Phase 1 and 

Phase 2 prel iminary assessment repor t  (HLA, 1989). 

S i t e  Assessment indicated the presence o f  a container storage area south o f  

the warehouse and four underground fue l  storage tanks (USTs) i n  the  south-cen- 

t r a l  po r t i on  o f  the s i t e .  During the Phase 2 S i t e  Assessment, HLA d r i l l e d  s i x  

borings a t  the s i te :  one near the  container storage area, three near the  

USTs, and two along the northern edge of the  property (Plate 2). Each bortng 

was converted t o  a monitoring wel l  (MW-1 t o  MW-6), and one groundwater sample 

from each bor ing was col lected. On October 26, 1999, HLA observed removal o f  

the  fou r  USTs a t  the s i t e  and co l lec ted  s o i l  samples from the excavation. 

Results from the Phase 1 

Analyt ical  resu l ts  o f  samples from the s a i l  borings and from the 

UST excavation indicated the  presence o f  petroleum hydrocarbons i n  s o i l  near 

the container storage a rea  (MW-3) and along the northern edge o f  the property 

near MW-2. Analyt ical resu l ts  f o r  groundwater samples from the monitor ing 

r e 1  1s ind ica ted  the presence o f  benzene, ethylbenzene, toluene, and xylenes 
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(BETX) near the former USTs. 

pounds ( V O C s ) ,  including tetrachloroethene (PCE), 1,l-dichloroethane, 

trichloroethene (TCE), and cis-l,Z-dichloroethene, were detected in most of 

the groundwater samples. 

In addition, halogenated volatile organic com- 

Si te  2 .  1121 East Firs t  Avenue 

Site 2 is located on the north side o f  East First Avenue, across 

from Site 1 (Plate 2). Ship Creek is approximately 100 feet north of Site 2 

(Plate 1) .  

(garage) and surrounding property (Plate 2 ) .  Since 1989, RZA, I n c . ,  has been 

remediating gasoline-contaminated groundwater and soil at this site for ML&P. 

The groundwater remediation consists o f  pumping water through an air stripper, 

and the soil remediation c o n s i s t s  of extracting soil vapors. The source of 

this contamination was a leaking gasoline tank formerly located along the 

southeast end of the garage (at the fuel pumps) (RZA,  1989). 

Site 2 includes the ML&P Fleet Service Maintenance Facility 

On October 26, 1990, a waste oil tank was removed from the north- 

eastern side of the garage. 

Anchorage collected and analyzed samples from the excavation and reported the 

results t o  ML&P (Chem Lab, 1990). Analytical results of soil samples col- 

lected from the perimeter of the tank excavation indicate that petroleum 

hydrocarbon concentrations as high as 5,700 milligrams per kilogram (mg/kg) 

were present i n  the soil. I n  addition, halogenated VOCs,  PCE, and l , l , l -  

trichloroethane (TCA) were detected in the soil samples and in a water sample 

Chemical & Geological Laboratory (Chem Lab) of 
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f r o m  t h e  e x c a v a t i o n .  

same w a t e r  sample. 

Pe t ro leum hydrocarbons  and me ta l s  were d e t e c t e d  i n  t h e  

S i t e  3 ,  1201 Eas t  T h i r d  Avenue 

S i t e  3 i s  l o c a t e d  on t h e  n o r t h  s i d e  o f  East T h i r d  Avenue, immedi- 

a t e l y  s o u t h  o f  S i t e  1 ( P l a t e  2 ) .  I t  i n c l u d e s  t h e  former ML&P Techn ica l  Ser -  

v i c e  S t a t i o n ,  c u r r e n t l y  used a s  a s t o r a g e  b u i l d i n g  ( P l a t e  2 ) .  

1989, HLA observed t h e  removal o f  two g a s o l i n e  USTs and one waste  o i l  UST f r o m  

l o c a t i o n s  ad jacen t  t o  t h e  sou th  s i d e  o f  t h e  b u i l d i n g ,  and t h e  removal  o f  one 

d i e s e l  f u e l  UST f rom a l o c a t i o n  n e a r  t h e  n o r t h e a s t  c o r n e r  o f  t h e  b u i l d i n g .  

June 1990, HLA observed t h e  removal o f  an abandoned h e a t i n g  o i l  UST f rom a 

l o c a t i o n  a p p r o x i m a t e l y  100 f e e t  west o f  t h e  b u i l d i n g .  HLA c o l l e c t e d  s o i l  sam- 

p l e s  f r o m  each t a n k  e x c a v a t i o n  and r e p o r t e d  r e s u l t s  o f  t h e  ana lyses  t o  t h e  MOA 

(HLA, 1990a; HLA, 1990b).  

t a m i n a t i o n  i s  p resen t  i n  t h e  s o i l  and groundwater nea r  t h e  f o r m e r  g a s o l i n e  

USTs. 

a r e a  o f  t h e  f o r m e r  waste o i l  t ank .  Pe t ro leum hydrocarbons were d e t e c t e d  i n  

t h e  s o i l  benea th  t h e  fo rmer  d i e s e l  f u e l  UST and t h e  fo rmer  h e a t i n g  o i l  UST. 

I n  November 

I n  

The a n a l y t i c a l  r e s u l t s  i n d i c a t e  t h a t  g a s o l i n e  con-  

The g a s o l i n e  con tamina t ion  i s  a l s o  suspec ted  o f  h a v i n g  m i g r a t e d  t o  t h e  
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2.0 FIELD INVESTIGATION 

Field activities were initiated at the three ML&P sites on May 6 ,  

1992, and were completed on June 2, 1992. HLA’s field activities were per- 

formed under the direction of Mr. Bill Burgess, P.E., HLA’s Project Manager. 

Analytica, Inc., of Golden, Colorado, provided laboratory analytical services, 

and ML&P provided surveying services. The following field activities were 

conducted during this investigation: 

A water supply well survey was conducted t o  identify nearby, pri 
vately owned, water supply wells. 

At Site 1 ,  20 surface-soil samples were collected for field 
screening, and 4 were selected for laboratory analyses. 

A total of 22 soil borings were drilled ( 3  at Site 1, 5 at Site 2, 
and 14 at Site 3 ) ,  and 116 soil samples were collected from the 
borings for field screening. One sample was selected from each 
boring for laboratory analysis. 

One existing monitoring well (MW-I at Site 1)  was abandoned. 

A total of 27 groundwater samples were collected for field screen- 
ing (18 at Site 1,  5 at Site 2, and 4 at Site 3 ) .  

Four new monitoring wells were installed at Site 3 .  Groundwater 
samples were collected from each of the new wells at Site 3 and 
from the five existing wells at Site 1. 

Water levels were measured at available monitoring points located 
throughout the three sites. 

Detailed descriptions of the field investigation and laboratory 

analytical procedures used to perform this Phase 2 Subsurface Investigation 

can be found in HLA’s May 7, 1992, WP/QAP (HLA, 1992). Boring and monitoring 

well completion logs are included in Appendix A of this report, and Analytica, 
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Inc.’s, laboratory report is included in Appendix B.  The field activities 

performed and the investigation results are presented in the following 

sections. 

2.1  WATER SUPPLY WELL SURVEYS AND WATER-LEVEL SURVEYS 

In April 1992, HLA contacted the U.S. Geological Survey’s (USGS’) 

Water Resources Division and requested listings o f  registered water supply 

wells in the vicinity of the ML&P sites. In addition, HLA conducted a door- 

to-door survey of all establishments within 1/2 mile of the ML&P sites in an 

attempt to identify unregistered wells in the area. 

listed within 1/4 mile of t h e  sites, and 52 additional registered wells are 

listed within 1 mile o f  the sites. No unregistered wells were found during 

the door-to-door survey. 

lists are included in Appendix C. 

Four registered wells are 

Copies o f  the USGS’ registered water supply well 

A water-level survey was conducted by HLA on June 30, 1992, to 

estimate water-table contours and groundwater flow directions at the ML&P 

sites. 

sites and at a standpipe in a subsurface drainage system (French drain) at 

Site 3 .  An electronic sounder was used to measure the depth to groundwater, 

and surveyed well locations and elevations were obtained from ML&P. 

of the water-level survey data is presented in Table 1.  Groundwater-level 

measurement locations and approximate water-table contours, based on the 

June 30, 1992, water-level survey data, are shown on Plate 3 .  

Water-level measurements were made at 17 monitoring wells at the three 

A summary 
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Table I .  Water-Level E l e v a t i o n  

roc Ground Water water  Water 
Vel I E l e v a t i o n  E l e v a t i o n  Level Level Level 

Number ( f e e t  HSI) ( f e e t  M S L )  o a t e  ( f e e t  B T O C )  ( f e e t  HSIJ ( f e e t  B G S )  

1MW-2 
1MW-3 
1HW-4 
1HW-5 
1HW-6 

A3 
A6 
A7 
2A3 
2A4 
2A5 
3A3 

UCLI 

36.54 
39.20 
39.54 
40.04 
40.75 

37.30 
36.17 
36.75 
36.79 
36.13 
3 5 . 2 8  
35.99 
33.75 

36.8 
39.5 
38.4 
39.2 
38.9 

37.5 
36.4 
37.0 
37.0 
36.2 
35.6 
3 6 . 2  
36.8 

30-Jun-92 
30-Jun-92 
30-Jun-92 
30-Jun-92 
30-Jun-92 

30-Jun-92 
30-Jun-92 
30-Jun-92 
30-Jw-92 
30-Juri-92 
30-Jun-92 
30-Jun-92 
30-Jun-92 

5.69 
6.79 
7.71 
7.15 
7.90 

3.89 
2.90 
3.90 
5 15 
4.60 
3~58 
4.51 
7 65 

3MU02 53.10 
3HW03 53.20 
3W04 52.83 
3MW05 55.89 
ORAIN 55.91 

50.1 30-Jun-92 18.46 
50.2 30-Jun-92 1 4  70 
49.8 30-Jun-92 19.16 
56.4 30-Jun-92 5.27 
51.0 30-Jun-92 8.93 

30.85 
32.41 
31.83 
32.89 
32.85 

33.41 
33.27 
32.85 
31 64 
31 53 
31 70 

31.10 

34.64 
38.50 
33.67 
50. 62 
46.98 

31 48 

6.0 
7.1 
6.5 
6.3 
6.1 

4.1 
3.1 
4.2 
5.4 
4.7 
3.9 
4 . 7  
5 ~ 7  

15.4 ' 

11.7 
16.2 
5.8 
4.0 

EGS = 
OTOC = 
DRAIN = 

MSL = 
TOC = 
WELL = 

2 . 2  

Below ground sur face .  
Below top  o f  casing. 
Standpipe i n  the  French d r a i n  l o c a t e d  n e a r  t h e  southwest c o r n e r  o f  t h e  b u i l d i n g  a t  1201 East T h i r d  
Avenue 
Mean sea l e v e l  
Top of  casing. 
Groundwater e x t r a c t i o n  well l o c a t e d  near t h e  southwest corner o f  t h e  garage a t  1121 East F i r s t  
Avenue. 

SITE 1 INVESTIGATION 

The following objectives were identified in the WP/QAP (HLA, 1992) 

for the Phase 2 Subsurface Investigation at Site 1: 

. Assess the lateral extent o f  petroleum hydrocarbons in surface 

. Assess the vertical extent of subsurface contamination near the 

soil near the container storage area. 

container storage area. 
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. Confirm the presence o f  ketroleum hydrocarbons < n  the soil along 
the northern edge o f  the property (near MW-2). 

Assess the source o f  the halogenated VOCs, and the lateral extent 
of aromatic and halogenated VOCs in groundwater throughout the 
site. 

The activities performed to achieve these objectives during the 

investigation o f  Site 1 are described below. 

Surface-Soil Sam1 ing 

Surface-soil samples were collected from 20 locations in the 

vicinity o f  the container storage area, and field-screening analyses were per- 

formed for total petroleum hydrocarbons (TPH) using an infrared (IR) spectrom- 
eter. 

submitted t o  Analytica, Inc., for confirmatory analysis o f  total recoverable 

petroleum hydrocarbons (TRPH), diesel-range petroleum hydrocarbons (EPH), 

gasoline-range petroleum hydrocarbons (VPH),  aromatic and halogenated VOCs, 

polychlorinated biphenyls (PCBs), and leachable metals (arsenic, cadmium, 

chromium, and lead). The surface-soil sampling locations at Site 1 are shown 

on Plate 4. 

Collocation samples were collected at four of these locations and were 

Subsurface-Soil Sam1 inq 

Two borings (designated 1601 and 1802) were drilled to investigate 

the vertical extent o f  contamination in the vicinity o f  the container storage 

area, and one boring (designated 1803) was drilled to confirm the presence of 

petroleum hydrocarbons in soil at the north property boundary. The locations 

o f  Borings 1601, 1802, and 1603 are shown on Plate 4. Borings 1601 and 1802 
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were placed at the surface-soil sampling locations where the highest TPH con- 

centrations were detected by field-screening analyses. In all three borings, 

soil samples were collected continuously (every 1 . 5  feet) to groundwater and 

were field screened for TPH. 

concentration was also submitted to Analytica, Inc., for laboratory analyses 

of TRPH, EPH, VPH, aromatic and halogenated VOCs, PCEs, and leachable metals. 

The sample from each boring with the highest TPH 

Groundwater Sampling 

To investigate groundwater quality at Site 1, HLA installed and 

sampled 18 groundwater probes for field-screening analyses and collected 

groundwater samples from 5 existing monitoring wells (MW-2 through MW-6) for 

more complete laboratory analyses. One existing monitoring well (MW-1) had 

been damaged and was not sampled. 

drilling out the casing and backfilling the well with bentonite. 

HLA abandoned this well on June 2, 1992, by 

The groundwater probes were placed at 15 accessible locations 

throughout Site 1 (Probes l G W O l  through 1GW15) and at three locations east of 

Site 1 along Post Road (Probes 1GW16, 1GW17, and 1GW18). The three probes 

were placed along Post Road to investigate the potential for off-site migra- 

tion of contaminants onto Site 1. 

the existing monitoring wells are shown on Plate 5. 

The locations of the groundwater probes and 
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Groundwater f i e l d - s c r e e n i n g  analyses f o r  a romat i c  and ha logena ted  

VOCs were pe r fo rmed  by A n a l y t i c a ,  I n c . ,  on a q u i c k  t u r n a r o u n d  b a s i s .  Analyses 

o f  m o n i t o r i n g  w e l l  samples i n c l u d e d  aromat ic  and ha logena ted  VOCs,  TRPH, PCBs, 

a r s e n i c ,  cadmium, chromium, and l e a d .  

2.3 SITE 2 INVESTIGATION 

The f o l l o w i n g  o b j e c t i v e s  were i d e n t i f i e d  i n  t h e  WP/QAP (HLA, 1992) 

f o r  t h e  Phase 2 Subsur face  I n v e s t i g a t i o n  a t  S i t e  2 :  

. Assess t h e  l a t e r a l  and v e r t i c a l  e x t e n t  o f  subsu r face  s o i l  con tami -  
n a t i o n  i n  t h e  v i c i n i t y  o f  t h e  former w a s t e  o i l  U S T .  . C o n f i r m  t h e  presence o f  halogenated VOCs i n  t h e  groundwater  near  
t h e  l o c a t i o n  o f  t h e  f o r m e r  waste o i l  UST.  

The a c t i v i t i e s  pe r fo rmed  t o  achieve these o b j e c t i v e s  d u r i n g  t h e  

i n v e s t i g a t i o n  o f  S i t e  2 i n v o l v e d  t h e  d r i l l i n g  o f  f i v e  b o r i n g s  ( d e s i g n a t e d  2801 

t h r o u g h  2805) nea r  t h e  l o c a t i o n  o f  t h e  former waste o i l  U S T .  The l o c a t i o n s  o f  

B o r i n g s  2601 t h r o u g h  2B05 a r e  shown on P l a t e  6 .  S o i l  samples were c o l l e c t e d  

c o n t i n u o u s l y  ( e v e r y  1 . 5  f e e t )  t o  groundwater and were f i e l d  screened f o r  TPH. 

The sample f r o m  each b o r i n g  w i t h  t h e  h i g h e s t  TPH c o n c e n t r a t i o n  was a l s o  sub- 

m i t t e d  t o  A n a l y t i c a ,  I n c . ,  f o r  l a b o r a t o r y  analyses o f  TRPH, EPH, VPH, and a r o -  

m a t i c  and ha logena ted  V O C s .  

c o l l e c t e d  f r o m  each b o r i n g  and s u b m i t t e d  t o  A n a l y t i c a ,  I n c . ,  f o r  ana lyses  o f  

a r o m a t i c  and ha logena ted  VOCs on a q u i c k  tu rna round  b a s i s .  

Groundwater f i e l d - s c r e e n i n g  samples were a l s o  
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The f o l l o w i n g  o b j e c t i v e s  were i den  t h e  
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IP/QAP (HLA, 1992) 

f o r  t h e  Phase 2 Subsur face  I n v e s t i g a t i o n  a t  S i t e  3 :  

. Assess t h e  l a t e r a l  and v e r t i c a l  e x t e n t  o f  pe t ro leum hydrocarbons  

. Assess t h e  presence o f  a romat i c  and ha logena ted  VOCs i n  g round-  

. Assess t h e  l a t e r a l  and v e r t i c a l  e x t e n t  o f  pe t ro leum hydrocarbons 

i n  s o i l  s u r r o u n d i n g  t h e  l o c a t i o n  o f  t h e  fo rmer  h e a t i n g  o i l  UST. 

w a t e r  n e a r  t h e  l o c a t i o n  o f  t h e  fo rmer  h e a t i n g  o i l  UST. 

and a r o m a t i c  VOCs i n  s o i l  su r round ing  t h e  l o c a t i o n s  o f  t h e  fo rmer  
g a s o l i n e  USTs and t h e  fo rmer  waste o i l  UST.  

Assess t h e  e x t e n t  o f  VOCs i n  g roundwater  near  t h e  l o c a t i o n  o f  t he  
fo rmer  g a s o l i n e  USTs and t h e  fo rmer  waste o i l  UST.  

. Assess t h e  v e r t i c a l  e x t e n t  o f  p e t r o l e u m  hydrocarbons i n  s o i l  near  

. Assess t h e  presence o f  VOCs i n  g roundwater  nea r  t h e  l o c a t i o n  o f  

. 
t h e  l o c a t i o n  o f  t h e  fo rmer  d i e s e l  f u e l  U S T .  

t h e  fo rmer  d i e s e l  f u e l  UST. 

. Assess t h e  groundwater f l o w  d i r e c t i o n  and background groundwater 
q u a l i t y  d a t a .  

Subsur face -So i  1 Sampl i n q  

Three b o r i n g s  ( d e s i g n a t e d  3MW01, 3804, and 3805) were d r i l l e d  t o  

i n v e s t i g a t e  t h e  l a t e r a l  and v e r t i c a l  e x t e n t  o f  c o n t a m i n a t i o n  near t h e  l o c a t i o n  

o f  t h e  fo rmer  h e a t i n g  o i l  UST. One b o r i n g  ( d e s i g n a t e d  3MW04) was d r i l l e d  t o  

i n v e s t i g a t e  t h e  v e r t i c a l  e x t e n t  o f  c o n t a m i n a t i o n  a t  t h e  l o c a t i o n  o f  t h e  fo rmer  

d i e s e l  f u e l  UST. T h i s  b o r i n g  w a s  completed as a m o n i t o r i n g  w e l l .  A l so ,  10 

b o r i n g s  ( d e s i g n a t e d  3801 th rough  3803 and 3806 t h r o u g h  3B12) were d r i l l e d  t o  
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investigate the lateral and vertical extent o f  contamination in soil in the 

vicinity of the former gasoline USTs and the former waste o i l  UST. 

boring locations are shown on Plate 7. 

Site 3 

Soil samples at Site 3 were collected continuously (every 1.5 

feet) to groundwater and were field screened for TPH. 

boring with the highest TPH concentration was also submitted to Analytica, 

Inc., for laboratory analyses o f  TRPH, EPH, VPH, and aromatic and halogenated 

vocs. 

The sample from each 

Groundwater S a m p m  

To investigate groundwater quality at Site 3, HLA collected 

groundwater-screening samples from four of the boring locations, and installed 

and sampled four monitoring wells. 

obtained and no monitoring wells were installed in the vicinity of the former 

gasoline USTs and the former waste oil UST because groundwater was not encoun- 

tered in this area o f  t h e  site. 

shown on Plate 8. 

No groundwater-screening samples were 

Groundwater sampling locations at S i t e  3 are 

Groundwater field-screening samples were collected from all three 

borings drilled at t h e  location o f  the former heating oil US1 (Samples 3GW01, 

3GW02, and 3GW03) and from Boring 3802 drilled west of the location of the 

former gasoline USTs and the former waste oil UST (Sample 3GW04). 

ples were submitted t o  Analytica, Inc., for analyses o f  aromatic and halo- 

genated VOCs on a quick turnaround basis. 

These sam- 
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Monitoring Wells 3MW02 and 3MW03 were installed on the north side 

of Site 3 (presumed to be the downgradient direction), and Monitoring Well 

3MW05 was installed at the southeast corner o f  the site (presumed to be the 

upgradient direction). 

tion of the former diesel fuel UST. Samples from t hese  wells were submitted 

to Analytica, Inc., for analyses of TRPH, and aromatic and halogenated VOCs. 

Also, Monitoring Well 3MW04 was installed at the loca- 
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3.0 DISCUSSION OF RESULTS 

The data o b t a i n e d  d u r i n g  a c t i v i t i e s  d e s c r i b e d  i n  s e c t i o n  2 a r e  

e v a l u a t e d  i n  t h i s  s e c t i o n .  

and e x t e n t  o f  c o n t a m i n a t i o n ,  and t h e  r e m e d i a t i o n  needs f o r  each s i t e  a r e  d i s -  

cussed. The s i g n i f i c a n c e  o f  t h e  d e t e c t e d  chemica l  c o n c e n t r a t i o n s  i s  assessed 

by  compar ing  t h e  c o n c e n t r a t i o n s  t o  a p p r o p r i a t e  s tandards  promulgated by t h e  

r e g u l a t o r y  agenc ies  ( t h e  Environmental  P r o t e c t i o n  Agency [ E P A ]  and t h e  A laska  

Department o f  Env i ronmenta l  Conserva t ion  [ADEC]) . Where promulgated s tandards  

do n o t  e x i s t ,  t h e  d e t e c t e d  chemical c o n c e n t r a t i o n s  a r e  compared t o  human 

h e a l t h  r i s k - b a s e d  c o n c e n t r a t i o n s  (R8Cs) t a k e n  f r o m  t h e  EPA Region 10 Supp le-  

menta l  R i s k  Assessment Guidance f o r  Superfund, August 16, 1991 (EPA, 1991) .  

The q u a l i t y  o f  t h e  d a t a ,  t h e  i n t e r p r e t e d  magn i tude 

Fo r  chemica ls  de tec ted  i n  g roundwate r ,  t h e  a p p r o p r i a t e  s tandards  

a r e  g e n e r a l l y  maximum contaminant l e v e l s  (MCLs) e s t a b l i s h e d  under t h e  f e d e r a l  

Safe  Dr ink ing Water Act and t h e  S t a t e  of A l a s k a ’ s  D r i n k i n g  Water R e g u l a t i o n s .  

The a p p r o p r i a t e  s tandards  f o r  pe t ro leum hyd roca rbon  con tamina t ion  i n  s o i l  a r e  

d e r i v e d  u s i n g  t h e  ADEC c leanup g u i d e l i n e s  e s t a b l i s h e d  i n  T i t l e  18, A laska  

A d m i n i s t r a t i v e  Code, Chapter 78 (18 AAC 78.315) and 18 AAC 75.140. A M a t r i x  

Score Sheet f o r  t h e  ML&P s i t e s  has been comp le ted  and i s  i n c l u d e d  i n  t h i s  

r e p o r t  i n  Appendix D. 

c a b l e  c l e a n u p  l e v e l s  f o r  pe t ro leum hyd roca rbon  c o n t a m i n a t i o n  i n  s o i l  a r e  200 

mg/kg f o r  EPH, 100 mg/kg f o r  VPH, 0.5 mg/kg f o r  benzene, and 15 mg/kg f o r  

t o t a l  BETX. 

Based on t h e  r e s u l t s  o f  t h i s  m a t r i x  sco r ing ,  t h e  a p p l i -  
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3.1 DATA O U A L I T Y  ASSESSMENT 

HLA pe r fo rmed  a d a t a  q u a l i t y  assessment (DQA) o f  A n a l y t i c a ,  

I n c . ' s ,  l a b o r a t o r y  r e s u l t s  t o  i d e n t i f y  sampl ing  o r  a n a l y t i c a l  problems t h a t  

c o u l d  q u a l i f y  d a t a .  The DQA i n c l u d e d  a r e v i e w  o f  ana lyses  pe r fo rmed  versus  

r e q u e s t e d  parameters ,  completeness o f  t h e  ADEC d a t a  d e l i v e r a b l e s  packages, 

e x t r a c t i o n  and a n a l y s i s  per fo rmance ve rsus  h o l d i n g  t ime  acceptance c r i t e r i a ,  

a n a l y t e s  d e t e c t e d  i n  method b l a n k s  and t r i p  b l a n k s ,  p e r c e n t  r e c o v e r i e s  f o r  

s u r r o g a t e  compounds and m a t r i x  s p i k e s ,  and r e l a t i v e  p e r c e n t  d i f f e r e n c e s  f o r  

m a t r i x  s p i k e s  and f i e l d  d u p l i c a t e s .  F o l l o w i n g  i s  a b r i e f  summary o f  DQA f i n d -  

i n g s  and c o n c l u s i o n s .  

Ana lyses  per fo rmed by A n a l y t i c a ,  I n c . ,  g e n e r a l l y  conformed t o  t h e  

pa ramete rs  s p e c i f i e d  i n  t h e  WP/QAP (HLA, 1992)  w i t h  t h e  e x c e p t i o n  o f  t h e  a n a l -  

y s i s  o f  a r o m a t i c  and ha logenated  VOCs on f i e l d - s c r e e n i n g  g roundwate r  samples. 

Because o f  d i f f i c u l t i e s  i n  mee t ing  3 - d a y  tu rna round  t imes  f o r  €PA Method 

601/602 ana lyses ,  A n a l y t i c a ,  I n c . ,  proposed a n a l y z i n g  some o f  t h e  f i e l d -  

s c r e e n i n g  groundwater  samples by EPA Method 5 2 4 . 2 .  

approved by  HLA. 

T h i s  m o d i f i c a t i o n  w a s  

The ADEC d a t a  d e l i v e r a b l e s  packages were i n c o m p l e t e  f o r  some o f  

t h e  pa ramete rs  wh ich  had d a t a  d e l  i v e r a b l e s  r e p o r t i n g  r e q u i r e m e n t s .  

d e l i v e r a b l e s  packages were g e n e r a l l y  l a c k i n g  t h e  d a t e  o f  r e f r i g e r a t i o n  f o r  a l l  

samples upon r e c e i p t  by t h e  l a b o r a t o r y  and t h e  d a t e  o f  e x t r a c t i o n  b e f o r e  a n a l -  

y s i s  o f  s o i l  o r  g roundwater  samples f o r  pu rgeab le  a r o m a t i c s  and pu rgeab le  

h a l o c a r b o n s .  In response t o  HLA's r e q u e s t  f o r  c l a r i f i c a t i o n  on these  da ta  

d e l i v e r a b l e s ,  A n a l y t i c a ,  I nc . ,  i n d i c a t e d  t h a t  i t s  s tandard  p r a c t i c e  i s  t o  

The da ta  
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place all samples into refrigerated holding (maintained at 4 degrees Celsius 

[ O C ] )  immediately after sample inventory and log-in at the laboratory. Ana- 

lytica, Inc., also indicated that extractions are performed immediately before 

analysis for purgeable aromatic and purgeable halocarbon parameters; there- 

fore, the date of extraction is the same as the date of analysis (which is 

included in the laboratory report). 

Some sample extraction and analyses times for aromatic and halo- 

genated VOCs by €PA Methods 601 and 602 did n o t  meet t h e  maximum allowable 

holding times. Groundwater samples affected were MW-5, MW-6, 3MWO2, 3MW03, 

and 3MW05. 

considered as low estimates. 

Aromatic and halogenated VOC analyses for these samples should be 

Metals analyses of Site 1 soil samples were performed and reported 

on an "as received" basis instead of on a "dry weight" basis. 

3 .2  HYDROGEOLOGIC CONDITIONS 

The near-surface geology of the lower Ship Creek basin, where the 

three ML&P sites are located, is composed largely o f  coarse-grained alluvial 

deposits underlain by a fine-grained confining layer known as the Bootlegger 

Cove C l a y  (Miller and Dobrovolny, 1959; Cederstrom, et al., 1964; Freethey, 

1 9 7 6 ) .  

deposits. 

into the confining layer in the lower reaches of the stream, causing uncon- 

f i n e d  groundwater to flow into the stream before reaching the tidal inlet 

(Freethey, 1 9 7 6 ) .  

The shallow unconfined aquifer occurs in these upper alluvial 

Ship Creek has eroded into the alluvial deposits and is entrenched 

To illustrate the hydrogeology of this area, copies of a 
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schematic l o n g i t u d i n a l  p r o f i l e  o f  S h i p  Creek and a w a t e r - t a b l e  c o n t o u r  map 

f rom USGS Water-Resources I n v e s t i g a t i o n s  48-75 (Free they ,  1976) a r e  p resen ted  

i n  t h i s  r e p o r t  on P l a t e  9. 

u n c o n f i n e d  a q u i f e r  i n  t h e  v i c i n i t y  o f  t h e  ML&P s i t e s  i s  b e l i e v e d  t o  be t o  t h e  

n o r t h ,  t o w a r d  and i n t o  Sh ip  Creek. 

These d raw ings  show t h a t  f l o w  i n  t h e  s h a l l o w  

B o r i n g  l o g s  o b t a i n e d  i n  t h i s  i n v e s t i g a t i o n  i n d i c a t e  t h a t  subsur -  

f a c e  s o i l  a t  t h e  s i t e s  g e n e r a l l y  c o n s i s t s  o f  g r a v e l l y  sand o r  sandy g r a v e l  

w i t h  some s i l t  and c l a y  i n t e r s p e r s e d ,  u n d e r l a i n  by f i n e - g r a i n e d  sediments.  

Because t h e  t h r e e  s i t e s  a r e  l o c a t e d  w i t h i n  deve loped and paved areas ,  f i l l  

s o i l  e x i s t s  a t  some b o r i n g  l o c a t i o n s .  The f i l l  t y p i c a l l y  c o n s i s t s  o f  sand and 

g r a v e l ,  and i t s  dep th  below ground s u r f a c e  ( b g s )  v a r i e s  up t o  about  8 f e e t .  

Groundwater was g e n e r a l l y  f ound  w i t h i n  t h e  sand and g rave l  l a y e r ,  w i t h  ground- 

w a t e r  f l o w  t o  t h e  n o r t h ,  t oward  S h i p  Creek ( P l a t e  3 ) .  Groundwater w a s  n o t  

encoun te red  i n  b o r i n g s  near  t h e  l o c a t i o n s  o f  t h e  former g a s o l i n e  USTs and t h e  

f o r m e r  Waste O i l  UST a t  S i t e  3 .  

has i n t e r c e p t e d  groundwater f l o w  u p g r a d i e n t  f rom these b o r i n g s  ( P l a t e  2 ) .  

T h i s  may be due t o  a subsur face  d r a i n  t h a t  

3 . 3  SITE 1 DATA INTERPRETATION 

P r i m a r y  concerns a t  S i t e  1 a r e  t h e  presence and e x t e n t  o f  p e t r o -  

leum h y d r o c a r b o n  c o n t a m i n a t i o n  i n  s o i l ,  and t h e  source and e x t e n t  o f  a romat i c  

and h a l o g e n a t e d  VOCs i n  g roundwater .  
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- S o i  1 

Petroleum hydrocarbon-related parameters (TPH, TRPH, VPH, EPH, 

benzene, and total BETX) detected in Site 1 soil samples are summarized in 

Table 2 and are presented on Plate 10. Field-screening analyses o f  surface- 

and subsurface-soil samples at Site 1 detected TPH at concentrations ranging 

from less than 10 mg/kg to 6,900 mg/kg. 

In general, the samples with relatively high values of TPH were 

confirmed by laboratory analyses to be in excess of the ADEC guidelines for 

EPH. Surface-soil samples from the container storage area with relatively 

high values of TPH include 1SS08, 1SS14, ISS15, 1SS17, and 15518. These sam- 

ples were collected from below the asphalt pavement, at sporadic locations 

throughout the container storage area. Also, the field-screening TPH results 

for samples from Borings lBOl and 1B02 decrease with depth by 2 orders o f  mag- 

nitude. These data indicate that the petroleum hydrocarbon contamination is 

limited to the near-surface s o i l  directly beneath the asphalt pavement and 

does not extend over a wide area. 

No significant concentrations of petroleum hydrocarbon-related 

parameters were found in soil samples from Boring 1803, located at the north- 

ern boundary of Site 1. This indicates that the petroleum hydrocarbons 

detected in soil at Monitoring Well MW-2 during the Site 1 Preliminary S i t e  

Assessment do not extend throughout this area (HLA, 1989). 
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Table 2. Petroleum Hydrocarbon-Related Analytes Detected in Si te  1 Soil Samples 

I R  Screen TRPH VPH EPH Benzene Total  BETX 
Sample Sample ( m g l k g -  ImgJks- ImgJkg- lmglkg- ( r s l k g -  ( w / k g -  
Number Depth wet) d ry1  d ry )  dry1 dry )  d ry )  

15501 0 t o  1 . 5  38 
15502 0 t o  1 . 5  23 
15503 0 t o  1.5 66 
15504 0 t o  1.5 200 
15505 0 t o  1 .5 93 
15506 0 t o  1 . 5  79 
15507 0 t o  1 . 5  20 
15508 0 t o  1 .5 2300 
18809 0 t o  1.5 53 
15510 0 t o  1.5 99 190 '0.27 <11 <5 

18810 dup 0 t o  1.5 110 250 < O  27 l l i  < 5  
lS51l 0 t o  1.5 370 

123 
0 

15512 0 t o  1.5 97 
15513 0 t o  1.5 360 
15514 0 t o  1.5 1400 1200 10.27 <11 <6 22 
15815 0 to 1.5 1600 
15516 0 t o  1.5 180 
15817 0 t o  1 . 5  4700 13000 21 2800 <110 1600 
15818 0 t o  1.5 I500 

15519 0 t o  1 . 5  96 
15818 dup 0 t o  1.5 1200 

15520 0 t o  1.5 I 7  33 r0.27 < l l  <6 0 

I B O l S A  0 t o  1 . 5  310 
121 

I B O Z S B  1 . 5  t o  3 6900 
iiozsci 3 t o  4.5 
1802SCZ 
1802501 4.5 t o  6 
1802502 4.5 t o  6 
1B02SE 6 t o  7.5 
1802SF 7 . 5  t o  9 
18035A 0 t o  1.5 

4 1  

17 
11 

9 . 1  
6.5 
62 

180358 1.5 t o  3 11 

.... 

710 <0.27 16 c3 0 
~~ 

iBo3sc 3 t o  4 5 10 
180350 4 . 5  t o  6 7.9 
18035E 6 t o  7 . 5  7.5 
1BO3SF 7.5 t o  9 

BETX = Benzene. ethylbenzene. toluene. and x y l e n e s .  
EPH = Oiesel-range petroleum hydrocarbons. 
mg/kg-dry = Mi l l ig rams per ki logram - dry .  
mg/kg-ret = M i l l i g rams  per k i logram - wet. 
NA = Not analyzed. 
NRQ = Not requested. 
0 = No ind i v idua l  BETX compound above method de tec t ion  l e v e l s .  
TRPH = Total  recoverable petroleum hydrocarbons 
pg lkg -d ry  = Micrograms per k i logram - dry .  
VPH = Gasoline-range petroleum hydrocarbons. 
< = Less than the de tec t ion  leve l  shown. 
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O t h e r  a n a l y t e s  d e t e c t e d  i n  S i t e  1 s o i l  samples a r e  summarized i n  

Tab le  3 .  

RBCs (EPA, 1991) i n c l u d e  a r s e n i c  and PCBs. The d e t e c t e d  a r s e n i c  c o n c e n t r a -  

t i o n s  r a n g e d  f r o m  3.8 mg/kg t o  4 . 4  mg/kg (we t -we igh t  b a s i s )  and exceeded t h e  

RBC o f  0 .4  mg/kg i n  a l l  S i t e  1 s o i l  samples ana lyzed.  Because o f  t h e  c o n s i s -  

t e n c y  o f  t h e  d e t e c t e d  c o n c e n t r a t i o n s  over  a wide area, t h i s  i s  b e l i e v e d  t o  be 

due t o  background c o n d i t i o n s .  

Chemica ls  d e t e c t e d  a t  c o n c e n t r a t i o n s  i n  excess o f  t h e  EPA Region 10 

PCB 1254 w a s  d e t e c t e d  above the  R B C  o f  . O B  mg/kg i n  t h r e e  sha l l ow-  

s o i l  samples (1SS14 a t  0 . 3 2  mg/kg, 1 S S 1 7  a t  0.11 mg/kg, and 1802SB a t  0.18 

mg/kg). These samples were l o c a t e d  i n  the same v i c i n i t y  o f  t h e  c o n t a i n e r  

s t o r a g e  a rea ,  n e a r  ground s u r f a c e  immedia te ly  beneath t h e  a s p h a l t  pavement. 

PCBs were a l s o  d e t e c t e d  i n  s e v e r a l  o t h e r  S i t e  1 s o i l  samples (ISS10, 1SS10- 

d u p l i c a t e ,  and 1 B O l S 8 )  b u t  n o t  a t  c o n c e n t r a t i o n s  i n  excess o f  t h e  RBCs. The 

a v a i l a b l e  d a t a  a r e  i n s u f f i c i e n t  t o  e s t a b l i s h  t h e  depth  d i s t r i b u t i o n  o f  PCBs i n  

t h i s  a rea .  

M o n i t o r i n g  Wel l  MW-3, l o c a t e d  nearby .  A lso ,  t h e  €PA Region 10 RBC f o r  PCBs i s  

based on c o n s e r v a t i v e  exposure assumptions i n v o l v i n g  d i r e c t  c o n t a c t  and inges -  

t i o n  by  a r e s i d e n t i a l  p o p u l a t i o n .  Due t o  t h e  c o m m e r c i a l / i n d u s t r i a l  n a t u r e  o f  

t h i s  s i t e  and t h e  su r round ing  area ,  t h e  r e s t r i c t e d  access t o  t h e  s i t e ,  and t h e  

presence o f  a s p h a l t  pavement o v e r  t h e  a f f e c t e d  s o i l ,  t h e  RBC f o r  PCBs i s  

b e l i e v e d  t o  be o v e r l y  p r o t e c t i v e  i n  t h i s  s i t u a t i o n .  

However, PCBs were n o t  d e t e c t e d  i n  t h e  groundwater sample f rom 
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Table 3 .  Nan-Petroleum Hydrocarbon-Related Analytes Detected In Sltc I Sol1 S m l e s  

1.5  t o  3 

1 . 5  t o  3 

3 to  4 . 5  

3 t o  4 . 5  

0 to 1 . 5  

Surface 

S v r l a C c  

Surface 

S“rfaCc 

Surface 

- 
Wllllprams p r  kllogron - wet. 
H l l l l g r a m  pr kllogran - dry. 

Polshlarlnated biphenyl$. 
Wlcrograns per kllogram - dry. 
Leas t h n  ths detection level  sham. 

not rsqucsted. 

1 . 4  

1 .7  

NRO 

NRO 

NO 

e0.5 

< o  5 

e0.5 

‘a.s 
S 0 . S  

27 

30 

HRO 

NRO 

29 

30 

76 

3a 

2 1  

31 

26 

Ea 

NRQ 

NRO 

14 

I8 

11 

140 

70 

3 .8  

0.035 

0.18 

NRQ 

NRO 

‘a.017 

<a.ozo 

a 029 
0.32 

0.11 

a 0 2 0  
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Groundwater 

Analytes detected during field-screening and analytical laboratory 

analyses o f  Site 1 groundwater samples are summarized in Table 4. Chemicals 

(arsenic, chromium, and vinyl chloride) detected at concentrations exceeding 

MCLs are presented on Plate 11. 

Vinyl chloride was detected in three groundwater field-screening 

samples at concentrations of 1.8 micrograms per liter ( p g / l )  (Probe 1GW02), 

2.4 pg/l (Probe lGWlZ), and 3.0 p g / l  (Probe 1GW18). The MCL for vinyl 

chloride is 2.0 p g / l .  Because these probe locations are widely scattered 

throughout Site 1, the occurrence of vinyl chloride is not believed to be due 

t o  site conditions. 

Arsenic was detected n all five o f  the Site 1 groundwater moni- 

toring well samples at concentrat ons ranging from .002 mg/l to 0.160 mg/l. 

The detected concentrations in th of the samples (0.160 mg/l at MW-3 and 

0.090 mg/l at MW-4) exceed the MCL for arsenic o f  0.050 mg/l. A l s o ,  chromium 

was detected in Site 1 groundwater samples at concentrations ranging from "not 

detected" t o  0.120 mg/l. The detected concentrations in three of the samples 

(0.060 mg/l at MW-2, 0.080 mg/l at MW-3 ,  and 0.120 mg/l at MW-4) exceeded the 

MCL for chromium of 0.050 mg/l. 

known, but is suspected to be background conditions. 

The source of the arsenic and chromium is not 
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Hardlng l m o n  Auoci.1.. Table 4. Analytes Detected I n  S i t e  1 Groundwater Samples 

Ethyl - Total I .  I-Oi chl oro- Methylene Tri chl oro- Vinyl 
Sample Benzene benzene Toluene Xylenes ethane Chloride ethene Chl or1 de Arsenic Cadnium Chranium Lead 
Number (ug/ l l  (11d1) I u d l )  (us/l) (ug/ l )  ( u g / l )  (ug/l I ( u g / l )  (ms/l I ( d 1  I ( d l  1 (ms/ l )  

IGWOl < I  
IGWOZ < I  
IGW03 1.3 
IGW04 < I  
IGW05 < I  
1GWO6 < I  
IGWO? < I  
lGWO8 < I  
lGWO9 < I  
IGWlO < I  
IGWIl < I  
IGU12 < I  
1GW13 c 1  

IGW14 < I  
IGW15 < I  
1GWI6 C I  

lGW17 < I  
IGU18 < I  
nw-2 < I  
HU-3 < I  
nu-4 2 
HW-5 < I  

,W-5 dup < I  
MU-6 < I  

. r i p  Blank I < I  
‘ r i p  Blank 2 < I  

NRO 
NRf l  
N R O  
NRQ 
NRP 
NRO 

NRO 

NRf l  
NRO 

NRfl 
NRO 
NRO 
NRO 
NRO 
NRO 
NRO 

NRO 

NRO 
0.002 
0 . 1 6  
0.09 
0,009 
0.003 
0.002 

NRO 

NRO 

HRQ NRQ 
NRQ NRQ 
HRP NRQ 

NRQ NRQ 
NRQ NRQ 

NRO NRQ 

NRQ NRQ 
NRO NRQ 

NRO NRO 

HRQ NRO 

NRQ 

NRO NRQ .J 

N R a  NRQ ,.;, 

NRQ NR3 p4 

NRQ NRQ 
NRO NRO 

0 .06  0.018 
0.08 0 017 
0.12 0.025 
0.03 0.015 
0 . 0 1  0.004 
‘ .a1 0.002 
NRQ NRO 

NRQ C3 
(73 

N R O  NRQ ,.-> 

NRQ NRO 

2 

R 
NRQ NRQ 

q/1 - Mllligrams per l l t e r .  
IRO = Not requested. 
q / l  - Microgram per l l t a r .  - Less than the  dstact lon level shown 
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Other  a romat i c  and ha logena ted  VOCs d e t e c t e d  i n  S i t e  1 groundwater  

samples i n c l u d e  1 , l - d i c h l o r o e t h a n e  ( d e t e c t e d  i n  e i g h t  samples); benzene 

( d e t e c t e d  i n  two samples);  and me thy lene  c h l o r i d e ,  TCE, and t o l u e n e  ( d e t e c t e d  

i n  one sample each) .  None o f  t h e s e  were d e t e c t e d  a t  c o n c e n t r a t i o n s  exceed ing  

MCLs.  

3 .4  SITE 2 DATA INTERPRETATION 

The main areas  o f  concern  a t  S i t e  2 a r e  t h e  e x t e n t  o f  s o i l  contam- 

i n a t i o n  i n  t h e  v i c i n i t y  o f  t h e  fo rmer  waste o i l  UST and t h e  p o t e n t i a l  presence 

o f  ha logena ted  V O C s  i n  nearby  g roundwate r .  

A n a l y t e s  d e t e c t e d  i n  S i t e  2 s o i l  samples a r e  summarized i n  

T a b l e  5 .  

mg/kg, a r e  w e l l  below t h e  TRPH c o n c e n t r a t i o n s  d e t e c t e d  a t  t h e  t.ime t h e  waste  

o i l  t a n k  was removed ( 2 5 5  mg/kg t o  5,690 mg/kg, r e p o r t e d  by Chem Lab, 1990); 

and no p e t r o l e u m  h y d r o c a r b o n - r e l a t e d  parameters  (VPH, EPH, benzene, and EETX) 

were  d e t e c t e d  a t  c o n c e n t r a t i o n s  i n  excess o f  ADEC g u i d e l i n e s .  

r i d e ,  PCE, and TCA were d e t e c t e d  i n  most o f  t h e  s o i l  samples s u b m i t t e d  f o r  

l a b o r a t o r y  ana lyses ,  b u t  none o f  t h e  d e t e c t e d  c o n c e n t r a t i o n s  exceeded t h e  EPA 

Reg ion  10 RECs (EPA, 1991) .  

The d e t e c t e d  c o n c e n t r a t i o n s  o f  TRPH, r a n g i n g  from 83 mg/kg t o  750 

Methy lene c h l o -  
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0 to 1.5 67 
1 . 5  to  3 200 
3 to  4.5 27 

0 t o  1.5 170 
1 . 5  to 3 670 
3 t o  4 . 5  I 5  

0 10 1 . 5  110 
1.5 t o  3 66 
3 to  4 . 5  140 

HA HA 

HA HA 

NA HA 

HA HA 

83 ' 0 .25  
NA HA 
HA HA 

130 ~ 0 . 2 6  

91 - . z 7  

2004SA 0 to 1 . 5  210 HA HA 
2004S0 1.5 to  3 280 720 <0.25 
7004SC 3 t o  4 . 5  49 NA HA 

20OSSA 0 I o  1 . 5  03 HA HA 
700580 I 8 to 3 240 750 ~0.20 
20055C 3 l o  1.5 43 NA NA 

0LlX - Benzene. ethylbenzene. toluene. and total  xylenes. 
t PH - Olescl -range petroleun hydrocarbons. 
mg/kg-dry - 111111qram p r  klloqran - dry. 
q / k g - v e t  - I l l l l l p r m i  per klloqram - wet. 
MA - N o t  appl lsable .  

a - No lodlrldual 0f lX  cwound  a h v c  method detection l i m i t  
PCB * Polychlorlnatcd b lukny l s .  
l a m  * 1ot.l moverable pet ro lem hydrocarbons. 
uglkp-dry - M l c r o g r m  per klloprm - dry. 
VPH - 6.sollne-rang. petrolem hydrocarbons. 

Hap . not reque,tcd. 

* Lass than ths detectlo" IC1.l thorn. 

HA 
I2 
HA 

NA 
16 
HA 

S I 1  
HA 
HA 

HA 
e 1 1  
HA 

HA 
< I O  
HA 

HA 

NA 
a . o a z 6  

HA 
r ~ . a ~ ~ ~  

NA 

<a.aoz6 
HA 
NA 

HA 
a 0 0 2 6  

HA 

HA 
a a a z 6  

HA 

HA 
0 
NA 

HA 
0 

HA 

0 
HA 
HA 

NA 
a 

HA 

HA 
a 

NA 

HA 
31 
NA 

HA 
01 
HA 

56 
HA 
HA 

HA 
55 
HA 

NA 
7 7  
HA 

NA 

HA 

HA 
I O  
HA 

5 
HA 
HA 

HA 
6 

NA 

NA 
6 

HA 

NA 
< 5  
HA 

HA 
5 

NA 

5 
HA 
HA 

HA 
6 

NA 

HA 
IO 
NA 

HA 
e 0  0026 

HA 

HA 

HA 
4 . 0 ~ 7  

'0 a i  
HA 
HA 

HA 

HA 
<o a i l  

HA 
'a o i l  

HA 

NA 
~0.OOZS 

NA 

NA 
'0 .0027 

HA 

a o i  
*A 
HA 

HA 
<O.OII 

NA 

NA 
'0.011 

MA 

NA 
-.0026 

HA 

NA 
r 0  0027 

HA 

<a  a i  
HA 
HA 

UA 
'0.011 

NA 

'0% 
H A ' B  
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Analytes detected in Site 2 groundwater samples (1,l-dichlor- 

oethane, 1,2-dichloroethane, PCE, TCA, and TCE) are summarized in Table 6. 

Two of these halogenated VOCs (PCE and TCE) were detected at concentrations 

exceeding drinking water standards. 

Site 2 groundwater samples at concentrations ranging from 4 . 7  pg/1 to 9.0 pg/l 

for PCE and 27 pg/l to 48 pg/l for TCE. The MCL for both PCE and TCE is 5 

PCE and TCE were detected in all five 

N / 1 .  
The results of the Phase 2 Subsurface Investigation o f  Site 2 

indicate that the extent of the soil contamination is limited to the area 

within the boundary formed by the boring locations, and that PCE and TCE are 

present in groundwater at concentrations in excess of drinking water stan- 

dards. 

3.5 SITE 3 DATA IHTERPRETATION 

The main areas of concern at Site 3 are the extent of petroleum 

hydrocarbon contamination in soil in the vicinities of the former diesel fuel, 

waste oil, gasoline, and heating oil USTs, and the potential presence and 

extent of aromatic and halogenated VOCs in groundwater. 

Petroleum hydrocarbon-related analytes detected in Site 3 soil 

samples from the vicinities of the former diesel fuel and heating oil USTs are 

summarized in Table 7 ,  and those from the vicinity of the former waste oil and 

gasoline UST locations are summarized i n  Table 8. 
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Table 6. Analy tes Detected i n  S i t e  2 Groundwater Samples 

1.1- 1.2- Tetra-  1.1,l- 
E t h y l -  Tota l  Dichoro- O ich lo ro -  Methylene c h l o r o -  T r i c h l o r o -  T r i c h l o r o -  V i n y l  

Sample Benzene benzene Toluene Xylenes ethane e:hane Ch lo r ide  ethene ethane ethene C h l o r i d e  

Number ( u g l l )  ( u g l l )  ( u 9 l l  I (u911) ( u g l l )  ( u g l l l  ( U d l  I ( u g l l l  ( u g l l )  ( u g l l  I ( u g l l )  

u g l l  = Micrograms per  liter. 
= Less than the  d e t e c t i o n  l e v e l  shown 
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Table 7 .  Analytes Detected i n  Soil Samples from the Site 3 D i e s e l  Fuel 
and Heating O i l  Underground Storage Tank Areas 

3B04SA 
3B04SB 
3BO4SC 
3 ~ 0 4 s ~  
3604SE 
3BO4SF 
3BO4SG 

3605SA 
380558 
3BO5SC 
3605SD 

3MWOlSA 
3MWOlSB 
3MWOlSC 
3MWOlSD 
3MWOlSE 

3MW04SA 
3MW04SB 
3MW04SC1 
3MW04SC2 
3MW04SD 
3MW04SE 
3MW04SF 

0 to 1.5 
1.5 to 3 
3 to 4.5 
4.5 to 6 
6 to 7.5 
7.5 to 9 
9 to 10.5 

5 to 6.5 
6.5 t o  8 

9.5 to 11 

0 to 1.5 
1.5 to 3 
3 to 4.5 
4.5 t o  6 
6 to 7.5 

8.5 to 10 
10 to 11.5 
11.5 to 13 
11.5 to 13 
13 to 14.5 
14.5 to 16 
16 to 17.5 

a t o  9.5 

440 
11 
20 
540 
12 
13 
12 

12000 
13000 
26 
11 

40 
15 
7.4 
1 1  
5.4 

1100 
1900 
15000 
16000 
19 
1 1  
130 

EPH = Diesel -range petroleum hydrocarbons. 
mg/kg-dry = Milligrams per kilogram - dry. 
NRQ = Not requested. 
TRPH = Total recoverable petroleum hydrocarbons. 
< = Less than the detection level shown. 
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Table 8. Analytes Detected i n  Soi l  Samples fran the  S i t e  3 Gaaoline 
and Waste O i l  Underground Storage Tank Areas 

1.2 1 2 1.4- 
i o t a 1  Chloro- Oichlaro- Oichloro- Oichloro- IR Ethy l -  

Screen TRPH VPH EPH benzene benzene benzene Benzene Toluene benzene Xylenes benzene 

Sample Sample Imslks- (mglkg- (mglkg- (mglkg- (mglkg- (mglkg- (mglkg- (mglkg- ( rg l kg -  (mi lkg- Imglkg- ( W k g -  
Number Oepth wet) dry1 d ry )  d ry1  dry)  dry)  d ry )  d ry )  d ry )  dry1 d ry )  d ry )  

3801SC 3 t o  4.5 9400 NRQ 350 

3802SA 0 t o  1.5 610 NRQ ~ 0 . 2 6  

380358 1.5 t o  3 11 NRQ <0.27 

3806SA 0 t o  1.5 240 NRQ 4 . 2 6  

3007SA 0 t o  1.5 470 NRO ~ 0 . 2 6  

3808SF 7 . 5  t o  9 5100 NRQ 430 

3809SCI 3 t o  4 .5  13000 15000 5500 

3809SC2 3 t o  4 .5  13000 14000 3600 

381050 4 . 5  t o  6 13000 10000 1800 

3 6 1 l S A  8 t o  9.5 7300 NRQ 810 

3812SE 6 t o  1.5 2600 4400 390 

N R Q  

NRQ 

NRO 

NRQ 

N R Q  

NRQ 

230 

8400 

12000 

NRQ 

2200 

8 . 1  

<0.0024 

0.016 

<0.0026 

~ 0 . 0 0 2 6  

< O .  5 5  

4 . 1  

9 .2  

< 0 . 5 6  

1 1  

0 21 

1.1 

~ 0 . 0 0 2 4  

~0 .0027 

d . 0 0 2 6  

~ 0 . 0 0 2 6  

1 . 1  

1.7 

160 

0.79 

0 3 4  

0 .18  

4 . 1  

~ 0 . 0 0 2 4  

.O. 0027 

<0.0026 

<0.0026 

1 . 1  

61 

41 

1 . 1  

5 . 2  

4 . 5  

21 

4 .0053  

~ 0 . 0 0 5 3  

<0.0053 

~ 0 . 0 0 5 3  

8.7 

500 

420 

160 

7 0  

37 

0.37 

<0.0026 

<O. 0027 

<0.0026 

<0.0026 

1.0 

3.7 

2 . 8  

2 . 4  

1 . 9  

0.72 

1 .0  

<0.0026 

<0.0027 

NRQ 

NRQ 

2.9 

24 

28 

28 

2 2  

2 . 0  

0.98 

<0.0026 

<O. 0027 

NAP 

NRO 

2 . 0  

5 . 1  

<1.1 

1 . o  
0.87 

1 .3  

EPH = Diesel-range petroleum hydrocarbons. 
mglkg-dry = Mi l l ig rams per k i logram - dry .  
mglkg-vet = Mi l l lg rams per k i logram - wet.  
NAP - Not requested. 
TRPH = Total recoverable petroleum hydrocarbons. 
VPH - Garollna-range petroleum hydrocarbons. 
< - Less than the de tec t lon  leve l  shown. 

0.92 

0.012 

0.0037 

N A Q  

NRQ 

0.69 

3 9  
- 3 

4 3  -.I 

3 
-3  

4 6  
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A n a l y t e s  d e t e c t e d  d u r i n g  f i e l d - s c r e e n i n g  and a n a l y t i c a l  l a b o r a t o r y  ana lyses  o f  

S i t e  3 groundwater  samples a r e  summarized i n  Tab le  9 and a r e  p resen ted  on 

P l a t e  12 .  

D i e s e l  Fue l  UST Area 

S u b s u r f a c e - s o i l  samples f rom B o r i n g  3MW04, a t  t h e  l o c a t i o n  o f  t h e  

fo rmer  d i e s e l  f u e l  UST, were c o l l e c t e d  a t  dep ths  below t h e  base o f  t h e  f i l l  

m a t e r i a l  ( b e g i n n i n g  a t  8.5 f e e t  b g s ) .  R e l a t i v e l y  h i g h  va lues  o f  TPH ( r a n g i n g  

from 1,100 mg/kg t o  16,000 mg/kg) were d e t e c t e d  i n  samples t o  a d e p t h  o f  13 

f e e t  bgs; s i g n i f i c a n t l y  l o w e r  v a l u e s  ( r a n g i n g  f rom 11 mg/kg t o  130 mg/kg) were 

d e t e c t e d  i n  samples t o  g roundwater  a t  a depth  o f  a p p r o x i m a t e l y  1 6  f e e t  bgs. 

L a b o r a t o r y  a n a l y s i s  o f  Sample 3MW04SC1 con f i rmed  t h a t  t h e  r e l a t i v e l y  h i g h  

v a l u e  o f  TPH (15,000 mg/kg) cor responds t o  an EPH va lue  (980 mg/kg) t h a t  

exceeds t h e  ADEC g u i d e l i n e s .  

p l e  f r o m  M o n i t o r i n g  Wel l  3MW04 d i d  n o t  d e t e c t  t h e  presence o f  VOCs.  

The v e r t i c a l  e x t e n t  o f  p e t r o l e u m  hydrocarbon c o n t a m i n a t i o n  a t  t h e  

A l s o ,  l a b o r a t o r y  a n a l y s i s  o f  a g roundwater  sam- 

l o c a t i o n  o f  t h e  f o r m e r  d i e s e l  f u e l  UST, t h e r e f o r e ,  appears t o  be a p p r o x i m a t e l y  

4.5 t o  5 f e e t  be low t h e  base o f  t h e  e x c a v a t i o n  s i t e  and a p p r o x i m a t e l y  3 f e e t  

above t h e  w a t e r  t a b l e .  

H e a t i n s  O i l  UST Area 

I n  g e n e r a l ,  t h e  samples w i t h  r e l a t i v e l y  h i g h  va lues  o f  TPH were 

c o n f i r m e d  by  l a b o r a t o r y  ana lyses  t o  be i n  excess o f  t h e  ADEC g u i d e l i n e s  f o r  

EPH. 
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Table 9. Analytes Detected in Site 3 Groundwater Samples 

1.1- 1.2- Tetra- 1.1.1- 
Ethyl- Total Dichloro- Olchloro- Methylene chlora- Tr1- Trlchloro- Vinyl 

Sample Benzene benzene Toluene Xylenes ethane ethane Chloride ethene chloroethane ethene Chloride 
Number ( u g l l  I (UQ/l I (UQil I ( 4 1  I ( U Q I l  I (UQ/l I ( U Q I 1 1  (us11 I (UQ/l I (UQIl I (UQIll 

3GWOl 

3GWOZ 

3GW03 

3GW04 

3HW02 

3HW03 

3HW03 dup 

3MW04 

3HW05 

T r l p  Blank 11 

Trtp Blank 12 

Trio Blank 13 

ug/l - Micrograms per liter. 
< = Less than the detection level shorn 

3 
3 
3 
3 
:n 
---I 
0 
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I n  B o r i n g  3805, d r i l l e d  th rough  t h e  e x c a v a t i o n  o f  t h e  fo rmer  h e a t -  

i n g  o i l  UST, r e l a t i v e l y  h i g h  va lues  o f  TPH (12,000 mg/kg and 13,000 mg/kg) 

were d e t e c t e d ,  r e s p e c t i v e l y ,  i n  S o i l  Samples 3B05SA and 380558 ( c o l l e c t e d  from 

t h e  base o f  t h e  e x c a v a t i o n  a t  app rox ima te l y  5 f e e t  t o  8 f e e t  b g s ) .  

c a n t l y  l o w e r  va lues  ( 2 6  mg/kg and 11 mg/kg) were d e t e c t e d  i n  Samples 3BO5SC 

and 3805S0, r e s p e c t i v e l y ,  f rom 8 f e e t  t o  11 f e e t  bgs .  Because t h e  wa te r  t a b l e  

was encoun te red  a t  a p p r o x i m a t e l y  5 f e e t  bgs, t h e  presence o f  pe t ro leum hyd ro -  

c a r b o n  c o n t a m i n a t i o n  t o  a depth  o f  8 f e e t  bgs may r e p r e s e n t  t h e  e x t e n t  o f  

w a t e r  t a b l e  f l u c t u a t i o n  a t  t h i s  l o c a t i o n .  

S i g n i f i -  

No s i g n i f i c a n t  va lues  o f  TPH were d e t e c t e d  i n  samples f rom Bor ing  

3MW01 d r i l l e d  a p p r o x i m a t e l y  5 f e e t  sou th  ( u p g r a d i e n t )  o f  t h e  fo rmer  h e a t i n g  

o i l  UST e x c a v a t i o n ,  and o n l y  modera te ly  h i g h  v a l u e s  o f  TPH ( b e l i e v e d  t o  be 

n e a r  t h e  ADEC-recommended cleanup l e v e l )  were d e t e c t e d  i n  samples f rom Bor ing  

3804 d r i l l e d  a p p r o x i m a t e l y  10 f e e t  n o r t h  (downgrad ien t )  o f  t h e  former excava- 

t i o n .  Sample 3804SA, c o l l e c t e d  a t  ground s u r f a c e ,  and Sample 3804SD, c o l -  

l e c t e d  a p p r o x i m a t e l y  a t  t h e  water  t a b l e ,  had TPH v a l u e s  o f  440 mg/kg and 540 

mg/kg, r e s p e c t i v e l y ,  w h i l e  Samples 380458 and 3B04SC, c o l l e c t e d  between 3B04SA 

and 3B04S0, had TPH v a l u e s  o f  o n l y  11 mg/kg and 20 mg/kg, r e s p e c t i v e l y .  These 

d a t a  a r e  i n t e r p r e t e d  t o  i n d i c a t e  t h a t  pe t ro leum hyd roca rbon  con tamina t ion  

d e t e c t e d  a t  B o r i n g  3804 i s  t h e  r e s u l t  o f  m i g r a t i o n  f rom t h e  fo rmer  h e a t i n g  o i l  

UST, a l o n g  t h e  ground s u r f a c e  and on t h e  wa te r  t a b l e .  The downgradient e x t e n t  

o f  p e t r o l e u m  hyd roca rbon  con tamina t ion  i n  s o i l  i s  b e l i e v e d  t o  be approx ima te l y  

t o  t h e  l o c a t i o n  o f  B o r i n g  3804. 
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F i e l d - s c r e e n i n g  ana lyses  o f  groundwater samples (3GW01, 3GW02, and 

3GW03) f r o m  t h e  v i c i n i t y  o f  t h e  fo rmer  h e a t i n g  o i l  UST d e t e c t e d  t h e  presence 

o f  benzene, e thy lbenzene,  and xy lenes ,  b u t  none o f  these VOCs were d e t e c t e d  a t  

c o n c e n t r a t i o n s  t h a t  exceed d r i n k i n g  wa te r  standards.  

Gaso l i ne  UST and Waste O i l  UST Area 

L a b o r a t o r y  ana lyses  o f  s o i l  samples from Bor ings  3801, 3803, 3608, 

3809, 3810, 3811, and 3812, i n  t h e  v i c i n i t y  o f  t h e  fo rmer  g a s o l i n e  UST and 

was te  o i l  UST, d e t e c t e d  VPH a t  c o n c e n t r a t i o n s  i n  excess o f  t h e  ADEC-recom- 

mended c leanup  l e v e l  o f  100 mg/kg. The f i e l d - s c r e e n i n g  ana lyses  o f  s o i l  sam-  

p l e s  f r o m  these b o r i n g s  g e n e r a l l y  showed r e l a t i v e l y  h i g h  v a l u e s  o f  TPH i n  sam- 

p l e s  t o  depths  r a n g i n g  f rom a p p r o x i m a t e l y  6 t o  12 f e e t  bgs. 

l o c a t e d  e a s t  o f  t h e  f o r m e r  waste o i l  UST, however, f i e l d - s c r e e n i n g  TPH va lues  

f o r  s o i l  samples f rom ground s u r f a c e  t o  a depth  o f  4 . 5  f e e t  bgs  were r e l a -  

t i v e l y  l o w  ( 1 4  mg/kg t o  24 mg/kg); t h e  va lues  inc reased t o  a maximum o f  2,600 

mg/kg a t  6 t o  7 .5  f e e t  bgs and decreased t o  app rox ima te l y  5 mg/kg a t  12 t o  

12.5 f e e t  bgs .  A l s o ,  no p e t r o l e u m  h y d r o c a r b o n - r e l a t e d  chemica ls  were d e t e c t e d  

i n  s o i l  samples f rom B o r i n g s  3802, 3806, and 3807, l o c a t e d  a t  t h e  west  and 

s o u t h  p e r i m e t e r  o f  t h i s  a r e a .  These d a t a  i n d i c a t e  t h a t  t h e  l a t e r a l  e x t e n t  o f  

s o i l  c o n t a m i n a t i o n  i n  t h e  v i c i n i t y  o f  t h e  former g a s o l i n e  UST and t h e  fo rmer  

was te  o i l  UST i s  d e f i n e d  t o  t h e  s o u t h  and the  west,  b u t  t h a t  p e t r o l e u m  hyd ro -  

c a r b o n  c o n t a m i n a t i o n  has m i g r a t e d  t o  t h e  eas t  a long  t h e  w a t e r  t a b l e .  

I n  B o r i n g  3812 
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Because groundwater was encountered sporadically in the vicinity 

of the former gasoline UST and, when encountered, was obviously impacted by 

petroleum hydrocarbons, only one groundwater f ield-screening sample (3GW04) 

was collected from this area. Benzene was detected in this sample at 170 

pg/l, which is significantly higher than the MCL of 5 pg/l. Benzene (at 4 

p g / l ) ,  ethylbenzene (at 2 pg/l), and total xylenes (at 6 pg/1) were detected 

in Monitoring Well 3MW02 located north (downgradient) of the former gasoline 

UST excavation; however, no V O C s  were detected in samples from Monitoring Well 

3MW05 (located upgradient from this area) or in the other downgradient moni- 

toring wells (3MW03 and 3MW04). Groundwater contaminated with benzene in 

excess of 5 pg/l, therefore, is believed to extend from the immediate vicinity 

of the former gasoline and waste oil U S T s ,  underneath the building, approxi- 

mately to Monitoring Well 3MW02. 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on t h e  r e s u l t s  o f  t h e  Phase 2 Subsur face  I n v e s t i g a t i o n ,  t h e  

f o l l o w i n g  areas  a t  S i t e s  1, 2 ,  and 3 have been i d e n t i f i e d  a s  p o t e n t i a l l y  

r e q u i r i n g  remed ia l  a c t i o n :  

S i t e  1 

. S o i l  i n  t h e  c o n t a i n e r  s t o r a g e  area 

. Groundwater i n  t h e  v i c i n i t y  o f  t h e  fo rmer  waste o i l  UST 

S i t e  3 . S o i l  i n  t h e  v i c i n i t y  o f  t h e  fo rmer  d i e s e l  f u e l  UST, . S o i l  i n  t h e  v i c i n i t y  o f  t h e  fo rmer  h e a t i n g  o i l  UST, . S o i l  and groundwater  i n  t h e  v i c i n i t y  o f  t h e  f o r m e r  g a s o l i n e  and 
waste o i l  USTs. 

HLA’s c o n c l u s i o n s  and recommendations concern ing  each o f  these 

areas  a r e  p r e s e n t e d  i n  t h e  f o l l o w i n g  s e c t i o n s .  

4.1 SITE 1 

S h a l l o w  s o i l  i n  t h e  c o n t a i n e r  s to rage  area  was found  t o  c o n t a i n  

p e t r o l e u m  hydrocarbons ,  and p o s s i b l y  PCBs, a t  c o n c e n t r a t i o n s  exceed ing  ADEC 

and EPA g u i d e l i n e s .  

be l i m i t e d  t o  s o i l  d i r e c t l y  beneath  t h e  a s p h a l t  pavement. 

t i a l  f o r  chemica l  t r a n s p o r t  and human exposure t o  these  chemica ls  i s  l i m i t e d  

by t h e  a s p h a l t  pavement, we recommend t h a t  ML&P r e q u e s t  f i n a l  c leanup  l e v e l s  

be e s t a b l i s h e d  by  ADEC t h a t  w i l l  n o t  r e q u i r e  a c t i v e  r e m e d i a t i o n  f o r  t h i s  s i t e .  

However, t h e  occur rence o f  t h e s e  con taminan ts  appeared t o  

Because t h e  po ten -  
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Other  c h e m i c a l s  d e t e c t e d  i n  S i t e  1 s o i l  and groundwater  samples a t  

c o n c e n t r a t i o n s  exceed ing  AOEC o r  EPA g u i d e l i n e s  i n c l u d e  a r s e n i c  and v i n y l  

c h l o r i d e .  

t o  background c o n d i t i o n s .  No a d d i t i o n a l  i n v e s t i g a t i o n  o r  remed ia l  a c t i v i t i e s  

a r e  recommended f o r  t h e s e  chemica ls .  

These c h e m i c a l s  e i t h e r  occu r  s p o r a d i c a l l y  o r  a r e  b e l i e v e d  t o  be due 

4.2 S I T E  2 

Groundwater samples i n  t h e  v i c i n i t y  o f  t h e  fo rmer  waste o i l  t a n k  

were found t o  c o n t a i n  PCE and T C E  a t  c o n c e n t r a t i o n s  i n  excess o f  s t a t e  and 

f e d e r a l  d r i n k i n g  w a t e r  s tandards .  The l a t e r a l  e x t e n t  o f  groundwater con tami -  

n a t i o n  i n  t h i s  a r e a  i s  n o t  known. 

t o  3 f e e t  bgs, and groundwater  f l o w  i s  t o  t h e  wes t ,  p a r a l l e l  t o  the  f l o w  o f  

S h i p  Creek. 

completed i n  a deeper  a q u i f e r  and a r e  n o t  expec ted  t o  be impacted. 

The depth  t o  g roundwater  i s  a p p r o x i m a t e l y  2 

A l t h o u g h  t h e r e  a r e  r e g i s t e r e d  w a t e r  s u p p l y  w e l l s  nearby,  t h e y  a r e  

The sou rce  o f  t h e  PCE and T C E  i s  b e l i e v e d  t o  be leakage o r  

s p i l l a g e  a s s o c i a t e d  w i t h  t h e  fo rmer  waste o i l  UST.  Ana lyses  o f  s o i l  samples 

f rom b o r i n g s  a t  t h e  p e r i m e t e r  o f  t h e  f o r m e r l y  excava ted  area i n d i c a t e  t h a t  

l i t t l e  r e s i d u a l  c o n t a m i n a t i o n  remains i n  t h e  s o i l .  T h e r e f o r e ,  s o i l  removal  o r  

r e m e d i a t i o n  measures a r e  n o t  b e l i e v e d  t o  be necessa ry .  

HLA recommends t h a t  an a d d i t i o n a l  i n v e s t i g a t i o n  be conducted a t  

S i t e  2 t o  e v a l u a t e  t h e  e x t e n t  o f  PCE and TCE c o n t a m i n a t i o n  i n  groundwater.  

an i n t e r i m  r e m e d i a l  a c t i o n ,  we a l s o  recommend ML&P c o n s i d e r  expans ion  o f  t h e  

e x i s t i n g  g roundwate r  t r e a t m e n t  system t o  i n c l u d e  t r e a t m e n t  o f  con taminated  

groundwater  f rom t h e  f o r m e r  waste o i l  UST a rea .  

As 
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HLA’s recommended program for investigation of Site 2 groundwater 

involves the installation and sampling of groundwater probes at locations 

extending away from the former waste oil UST to assess the lateral extent of 

PCE and TCE in the shallow groundwater. Screening analyses of these samples 

should be performed for halogenated VOCs by EPA Method 601. Based on the 

results o f  the groundwater-screening analyses, monitoring wells should be 

installed upgradient (one well) and downgradient (one t o  two wells) of the 

contaminant plume. The main purpose of the monitoring wells will be to inves- 

tigate the hydrogeology o f  the shallow water table aquifer in this area and to 

provide monitoring points for evaluating the effectiveness of any groundwater 

remediation measures implemented. The c o s t  to perform the additional 

investigation and to install three new monitoring wells i s  approximately 

$35,000. 

The recommended interim remedial action involves the installation 

o f  a groundwater extraction well near the former waste oil UST with connection 

to the existing groundwater treatment system. 

involves groundwater extraction from two wells near the southwest corner of 

the garage, treatment in an air-stripping tower, and discharge to a subsurface 

drain field east of the garage. The permitted capacity of this treatment sys- 

tem is 25 gallons per minute (gpm), but based on a review of available moni- 

toring reports, the system has been operating at 2 to 3 gpm. 

treatment system, therefore, has treatment capacity available and is capable 

o f  treating PCE- and TCE-contaminated water. The cost to install a new 

groundwater extraction well with a connection to the existing groundwater 

The existing treatment system 

The existing 

0920R 38 



n I, 

Hading Law- Associates 

treatment system is approximately $30,000. Modification of the ADEC waste 

disposal permit will likely be required, and additional air monitoring 

requirements may be imposed. 

4.3 

The Phase 2 Subsurface Investigation of Site 3 found soil contain- 

ing petroleum hydrocarbon concentrations in excess of ADEC cleanup guidelines 

in the former diesel fuel UST area, the former heating oil UST area, and the 

former gasoline UST and waste oil UST area. Groundwater in the vicinity o f  

the former gasoline UST and the former waste oil UST was also found to contain 

benzene in excess of drinking water standards. The interpreted extent of 

petroleum hydrocarbon-contaminated soil and groundwater at Site 3 is shown on 

Plate 13. Remedial alternatives for each o f  these areas is discussed below. 

Diesel Fuel UST Area 

At the location of the former diesel fuel UST, the extent of con- 

tamination is interpreted to be limited to the base of the former excavation, 

from approximately 8.5 to 13 feet bgs. 

soil is approximately 40 cubic yards. 

ing this soil are: 1) request that ADEC establish final cleanup levels that 

will n o t  require the implementation of active remedial measures, or 2) exca- 

vate and dispose of the contaminated soil at the MOA regional landfill. The 

cost to excavate and dispose of this soil is estimated to be approximately 

The estimated volume of contaminated 

The alternatives available for address- 

$10, 000 . 
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H e a t i n q  O i l  UST Area 

A t  t h e  l o c a t i o n  o f  t h e  fo rmer  h e a t i n g  o i l  UST, t h e  c o n t a m i n a t i o n  

i s  i n t e r p r e t e d  t o  ex tend  f rom t h e  bo t tom o f  t h e  f o r m e r  e x c a v a t i o n  s i t e  n o r t h ,  

a p p r o x i m a t e l y  t o  B o r i n g  3804. 

o v e r  a 3 - f o o t  t h i c k n e s s  a l o n g  t h e  w a t e r  t a b l e ,  t h e  e s t i m a t e d  volume o f  contam- 

i n a t e d  s o i l  i s  a p p r o x i m a t e l y  6 c u b i c  y a r d s .  Because t h i s  rema in ing  con tami -  

n a t e d  s o i l  i s  i n  c o n t a c t  w i t h  t h e  s h a l l o w  groundwater ,  and s t a t e  and f e d e r a l  

s t a n d a r d s  were n o t  exceeded i n  groundwater samples f rom t h i s  a rea ,  we recom- 

mend t h a t  ML&P r e q u e s t  ADEC t o  e s t a b l i s h  f i n a l  c leanup  l e v e l s  t h a t  w i l l  n o t  

r e q u i r e  a c t i v e  remed ia l  measures. 

Assuming t h e  p e t r o l e u m  hydrocarbon i s  smeared 

G a s o l i n e  UST and Waste O i l  UST Area 

A t  t h e  f o r m e r  g a s o l i n e  UST and waste o i l  UST area, pe t ro leum 

hydrocarbon c o n t a m i n a t i o n  i n  s o i l  i s  i n t e r p r e t e d  t o  ex tend  f rom ground s u r f a c e  

t o  t h e  water  t a b l e  ( a p p r o x i m a t e l y  8 f e e t  bgs ) .  Con tamina t ion  i s  n o t  p r e s e n t  

i n  t h e  b a c k f i l l e d  s o i l  i n  t h e  fo rmer  excava t ions  o r  i n  t h e  upper 4 . 5  f e e t  o f  

s o i l  i n  t h e  e a s t e r n  s e c t i o n  o f  t h i s  a rea .  The e s t i m a t e d  volume o f  con tami -  

n a t e d  s o i l  i s  a p p r o x i m a t e l y  1,000 c u b i c  y a r d s .  A l s o ,  an unknown volume o f  

s o i l  beneath t h e  b u i l d i n g  a d j a c e n t  t o  t h e  l o c a t i o n s  o f  t h e  fo rmer  USTs i s  

l i k e l y  contaminated  w i t h  p e t r o l e u m  hydrocarbons .  Three remed ia l  a l t e r n a t i v e s  

have been i d e n t i f i e d  f o r  add ress ing  t h e  con tamina ted  s o i l .  

A l t e r n a t i v e  1 - I n  S i t u  Vapor E x t r a c t i o n  System: T h i s  a l t e r n a t i v e  
c o n s i s t s  o f  t h e  i n s t a l l a t i o n  o f  a s o i l  v e n t i n g  system s i m i l a r  t o  
t h e  one p r e s e n t l y  i n  o p e r a t i o n  a t  S i t e  2 .  A subsur face  p e r f o r a t e d  
p i p i n g  a r r a y  would be i n s t a l l e d  th roughou t  t h e  area ,  and a b l o w e r  
wou ld  draw vapors  f rom t h e  a r r a y  w i t h  d i s c h a r g e  t o  t h e  atmosphere. 
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Continuous emissions monitoring would be required. 
from operation of the system is expected to require approximately 
5 years. The estimated cost for the construction and operation of 
this system is approximately $ 8 4 , 2 0 0 .  An itemization of the esti- 
mated costs for this alternative is presented in Table 10. 

Alternative 2 - Excavation and On-Site Lime Treatment: For this 
alternative, the contaminated soil would be excavated and treated 
using Sound Environmental Services, Inc.’~, “dispersion by chemi- 
cal reaction” (DCR) process. In this process the petroleum hydro- 
carbons are chemically fixed (immobilized) in a complex reaction 
with hydrophobized calcium oxide (quicklime). The excavation will 
be backfilled with the treated soil. The estimated cost for this 
alternative is approximately $177,490. An itemization of the 
estimated costs for this alternative is presented in Table 11. 

Alternative 3 - Excavation and Off-Site Thermal Treatment: For 
this alternative, the contaminated soil would be excavated and 
hauled t o  Alaska Pollution Control’s (APC’s) thermal processing 
facility for treatment and disposal. Clean fill would be hauled 
to the site to fill in the excavation. The estimated cost for 
this alternative is 4639,590. An itemization of the estimated 
costs for this alternative is presented in Table 12.  

Remediation 

All three of the soil remediation measures are expected to be 

acceptable to ADEC. 

extended period of time before ADEC cleanup guidelines are met; however, the 

excavation activities required for Alternatives 2 and 3 would be more disrup- 

tive of ML&P operations for a short (approximately 2-week) period of time. 

Emissions of volatile and semivolatile organic chemicals into the air during 

the operation of Alternative 1 could also increase health risks to workers at 

Site 3 .  However, the emission concentrations are expected to meet EPA and 

ADEC standards and not cause unacceptable health risks. HLA, therefore, 

recommends that ML&P implement Alternative 1 ,  in situ vapor extraction, for 

remediation of soil at Site 3. 

Alternative 1 has the disadvantage of requiring an 
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Table IO. Cast Estimate for Alternative I 
In Situ Vapor Extraction System 

Present Cost 
1990 Dollars 

Description Years 1992 Rate Quantity Units (thousands) 

Canital Costs 

Corrective action plan f 7.0 

Pi ping instal 1 at i on 1 $15.00lfoot 260 Foot 3.9 

Blowerlemissions s y s t e m  100 c f m  8 . 0  

Startup moni toringireporting 

Capital cost subtotal 

15% Permitting. Design. 
Const. Management 

25% Contingency 

Total Estimated Capital Cost 

50 

124.4 

f 3 . 7  

A 
. . . . . . . . . . . . . . . . . . . . .  $ 3 4 . 2  

Ooeration and Maintenance [OW- 

Process Monitoring and 
Reparti  ng $5OO.OO/manth 60 Man t h $30.0 

Closure testing and report 200 
Total O&M Cost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50.9 

TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  584.2 - 

c f m  = Cubic feet per minute 
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Table I 1  Cost Estimate f o r  A l t e r n a t i v e  2 .  Excavation and On-Site Lime Treatment 

Present Cost 
1990 Do l l a rs  

Descr ip t ion  Years 1992 Rate Quan t i t y  Un i ts  (thousands) 

Cap i ta l  Costs 

Correct ive ac t i on  p lan  

Cut and dispose asphal t  

Excavate 

Hand1 i n q  

Treatment 

Sample analyses 

Placement and compaction 

Asphalt paving 

Closure r e p o r t i n g  

Cap i ta l  cos t  sub to ta l  

10% Const. Management 

25% Contingency 

f7,500/Plan 

S O .  16iFeetZ 

$ 5 .  OOiYard3 

12.50:Yard' 

$85.G0iYard3 

s150.00;Sample 

$ 5 .  ~ a r d 3  

11.501~eetZ 

$5.000 

1 

6,500 

1,800 

I ,  000 

1 , G O O  

12  

1.800 

6.500 

1 

Plan I 7 . 5  

FeetZ 1 . 0 4  

Yard3 9.0 

Yard3 2 50 

Yard3 85.0 

Salnplez 1.8 

Yard3 9 90 

Feet2 9.75 

Report 5.0 

$131.49 

$13 .1  

32.9 

TOTAL $177.49 
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. ,. Table 12. Cost Estimate for  Alternative 3 .  Excavalion and Off-Site Thermal Treatment 

Present Cast 
1990 D o l l a r s  

Description Years 1992 Rate auantl ty Units (thousands) 

CaDi t a l  Costs 

Corrective Action Plan 

Cut and Dispose Asphalt 

Excavate 

Transport. Treatment. 
Disposal 

Sample analyses 

Imported Fill 

Placement and Compaction 

Asphalt Pav ing  

Closure Reporting 

Capital Cost Subtotal 

5% Const. Management 

25% Contingency 

$5.000/Plan 

$0 .  16/FeetZ 

$5. OOlYard3 

$445/~ard3 

$150.00/Sample 

15.00/Yard3 

$ 5  50/Yard3 

SI .50/Feet2 

$ 5 .  OOOIRepart 

1 

6.500 

1.800 

1 ,000  

i z  

1.noo 
1.800 

6,500 

I 

Plan 

Feet 

Yard3 

Yard3 

S a m p l e s  

Yard3 

Yard3 

Feet' 

Report 

s 5.0 

1 . 0 4  

9 . 0  

4 4 5  0 

1 8  

5 0  

9 9  

9 7 5  

5 0  

$491 99 

$ 2 4  6 

1639.59 TOTAL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  
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Groundwater contaminated  w i t h  benzene i n  excess o f  t h e  5 p g / l  MCL 

a t  S i t e  3 i s  b e l i e v e d  t o  ex tend t h r o u g h o u t  t h e  area o f  t h e  fo rmer  g a s o l i n e  UST 

and t h e  f o r m e r  waste o i l  UST and beneath  t h e  s to rage  b u i l d i n g .  

t h e  b o r i n g  l o g s  f rom t h i s  i n v e s t i g a t i o n ,  t h e  impacted s h a l l o w  w a t e r  t a b l e  

a q u i f e r  o c c u r s  i n  t h i n ,  i n t e r b e d d e d  l a y e r s  o f  s i l t y  sand, s i l t y  sandy g r a v e l ,  

s i l t ,  and c l a y  i n  t h e  v i c i n i t y  o f  t h e  fo rmer  USTs.  I t  occu rs  i n  t h i c k e r  lay -  

e r s  o f  sandy g r a v e l  on t h e  n o r t h  s i d e  o f  t h e  s to rage  b u i l d i n g .  

f l o w  i s  t o  t h e  n o r t h  a t  a g r a d i e n t  o f  a p p r o x i m a t e l y  7 f e e t  p e r  100 f e e t .  

Acco rd ing  t o  

Groundwater 

HLA recommends t h a t  ML&P i n s t a l l  a groundwater e x t r a c t i o n  and a i r -  

s t r i p p i n g  t r e a t m e n t  system s i m i l a r  t o  t h e  one p r e s e n t l y  i n  o p e r a t i o n  a t  

S i t e  2.  

l e c t i o n  d r a i n  and sump a long  the  s o u t h  s i d e  o f  t h e  s to rage  b u i l d i n g ,  w i t h  

t r e a t m e n t  i n  an a i r - s t r i p p i n g  tower .  The t r e a t e d  e f f l u e n t  would be r e i n j e c t e d  

t h r o u g h  a subsur face  d r a i n  f i e l d  o n  t h e  n o r t h  s i d e  o f  t h e  b u i l d i n g .  An ADEC 

p e r m i t  w i l l  be needed, and month ly  m o n i t o r i n g  i s  expected t o  be r e q u i r e d  f o r  

a r o m a t i c  and ha logena ted  VOCs i n  t h e  wa te r  i n f l u e n t  and e f f l u e n t ,  and i n  t h e  

a i r  e m i s s i o n s .  Fo r  c o s t  e s t i m a t i n g  purposes ,  5 yea rs  o f  o p e r a t i o n  a re  

assumed. The e s t i m a t e d  c o s t  f o r  t h i s  a l t e r n a t i v e  i s  $121,500. An i t e m i z a t i o n  

o f  t h e  e s t i m a t e d  c o s t s  f o r  t h i s  a l t e r n a t i v e  i s  p resen ted  i n  Tab le  13. 

Groundwater e x t r a c t i o n  wou ld  be accompl ished u s i n g  a subsur face  c o l -  
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Golder Associates Inc. 

1750 Abbott Rwd. Suite 200 
Anchorage. AK USA 99507-3443 
Telephone (907) 344-6001 
FOX (907) 344-601 1 

December 16.1997 

Municipal Light & Power 
1200 East First Avenue 
Anchorage, Alaska 99501 

Attention: Mr. Jim Pfeiffer 

RE: APRIL 1997 THROUGH DECEMBER 1997 
GROUNDWATER MONITORING AND REMEDIATON REPORT 
MUNICIPAL LIGHT AND POWER SITE NO. 3, 1201 E. THIRD AVENUE, 
ANCHORAGE, ALASKA 

On behalf of Municipal Light and Power (ML&P), Golder Associates Inc. (GAI) performed 
monthly maintenance of the soil vapor extraction and air sparging remediation system and 
semi-annual groundwater monitoring at ML&P Site No. 3, 1201 E. Thrd Avenue, 
Anchorage, Alaska (Figure 1). Th~s report summarizes the groundwater sampling results, 
remediation system monitoring data, and product source identification activities conducted 
at the site from April through December 1997. 

Groundwater sampling activities were performed consistent with the Alaska Department of 
Environmental Conservation (ADEC) Underground Storage Tanks Procedures Manual dated 
September 22, 1995. Remediation monitoring activities were performed in general 
accordance with guidelines presented in the operations and maintenance (O&M) manual 
for the system. 

1. BACKGROUND 

Five underground storage tanks (USTs) formerly existed at the site, including a diesel tank, 
heating oil tank, waste oil tank, and two gasoline tanks, as shown in Figure 2. The tanks 
were removed in 1989 and 1990. 

1.1 Remedial Construction 

Evidence of soil and groundwater contamination underlying the gasoline and waste oil 
tanks prompted further investigation and the construction of a soil vapor extraction (SVE) 
and air spargmg system (AS) in 1994. The construction of the remediation system included 
the installation of three horizontal SVE lines and four SVE wells (VES-1 through VES-I), an 

1 

Anchorage, Alaska. 
Shannon & Wilson, Inc., June 1995, Opemfion 6 Mnintenance Manual, 1201 East Thrd Avenue, 
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air sparging system (AS) which includes 12 air injection wells (AIS-1 through AIS-12), and a 
bio-inhltration system (Figure 3),2 

The purpose of the remediation system is to treat impacted soils and groundwater at the 
source (and groundwater downgradient of the source) by volatilization and 
biodegradation. The SVE component of the remediation system has been operating 
continuously since October 14,1994. The AS system began operating on November 4,1994. 

1.2 Post-Construction Investigation 

During installation of remediation wells AIS-5, AIS-6, AIS-7, AIS-8, VES-3 and VES-4, a 
viscous, oily product was observed in soil samples collected from these borings at depths of 
15 ft below ground surface (bgs) to 17 ft bgs. The thickness of the product in well V E S 4  
was not determined due to the viscous nature of the product; however oily water and 
product coated sampling equipment lowered into the well following installation of the 
remediation system. 

Subsequent investigation3 of the oily product indicated that it contained concentrations of 
Polynuclear Aromatic Hydrocarbons (PAH) and petroleum hydrocarbon constituents. 
However, groundwater samples collected from monitoring well MW-6, located 
downgradient and cross-gradient of the impacted area, did not contain concentrations of 
PAH above regulated limits. The investigation also included collecting samples of the 
product for characterization, attempted product recovery, and a geophysical investigation 
to locate the source of the product. The results of the product characterization determined 
that the product was similar to an AC 5.0 asphalt. Attempts at product recovery were of 
limited success due to the physical nature of the product ( s i d a r  to a crude oil). The results 
of the geophysical investigation were inconclusive as far as determining the source of the 
product. 

1.3 Previous Groundwater Monitoring 

Periodic groundwater monitoring activities have been conducted at the site since the 
removal of the USTs in 1992 and the installation of the remedial system in 1994. 

GAI has performed groundwater monitoring at the site since 1995. The purpose of the 
groundwater monitoring has been to evaluate the concentration of hydrocarbons remaining 
in groundwater beneath the site, determine the direction of groundwater flow, and to 
gauge the progress of the remedial effort. Four monitoring wells (MW-3, Mw-6,  MW-7, 
MW-8) are included in the monitoring program, as shown on Figure 2. Monitoring well 
MW-5, located upgradient of the former UST locations, is also sampled periolcally. 

In November 1995, monitoring well MW-8  was found to have been damaged by an 
unknown activity (Le. filled with dirt), and therefore removed from the sampling program. 

2 

Third Avenue, Anchorage, Alaska". 
3 

Identification, ML&P Site No. 3,1201 East Third Avenue, Anchorage, Alaska". 

Shannon & Wilson, Inc., May 1994, "Soil and Groundwater Corrective Action Plan, 1201 East 

Shannon & Wilson, Inc., January 25, 1995, "Unknown Product Characterization and Source 
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In June 1996, air sparging well AIS-10 was added to the monitoring program to supplement 
the loss of well MW-8. Wells Mw-8 and AIS-IO are both located in the area of the former 
gasoline UST excavation. However, the well screen intervals differ for these wells, with 
MW-8 being screened across the water table interval and AIS10 screened approximately 5 
ft below the water table. 

2. FIELD ACTIVITIES 

2.1 Monitoring Well Repair Activities 

On June 2, 1997, Golder personnel cleared well MW-8 of dirt and sand by injecting 
compressed air inside the well casing. The well was cleared of dirt and sand to an 
approximate depth of 7 f t  below the top of the well casing. An obstruction or damaged 
casing prevented the well from being cleared to the orignal installation depth of 
approximately 12 ft below the top of casing. 

2.2 Groundwater Monitoring 

On September 18,1997, Golder personnel collected groundwater samples from wells MW-3, 
MW-6, MW-7, and MW-8. One quality assurance/quality control water sample was 
collected during t h s  sampling event. The groundwater sample, designated MW-D6, is a 
duplicate sample from well MW-6. 

Prior to sample collection, a minimum of three well casing volumes of water were removed 
from each monitoring well. Monitoring wells were purged using 2-in. disposable 
polyethylene bailers. Field measurements of water depth, temperature, specific 
conductance, and pH were recorded during removal of the purge water. In addition, 
dissolved oxygen (DO) was measured in each well prior to purgmg using a downhole DO 
meter. Field measurement data from the sampling activities are included in Appendix A. 

Groundwater samples were submitted to Analytica Alaska, Inc. under chain-of-custody 
procedures for analysis of diesel-range organics (DRO) by Alaska Method AK102 and for 
benzene, toluene, ethylbenzene, and xylenes (BTEX) by US. Environmental Protection 
Agency (EPA) Method 8020. Select groundwater samples were also submitted for testing of 
PAH by EPA Method 8270 (MW-6) .  

Purgewater and decontamination water generated during the March and September 1997 
groundwater sampling activities were placed in a labeled 55-gallon drum and stored on 
site. The purgewater and decontamination water was subsequently pumped from the 
drum on November 6,1997 by Alaska Pollution Control (APC). 

2.3 Remediation System Monitoring 

GAI turned off the SVE/AS system during the months of June and September 1997 to allow 
the subsurface soils to regain moisture content. During tlus period, slow release oxygen 
socks (ORC8) were placed into AS wells AIS-6, AIS-8, AIS-10 and AIS-12 to passively 
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supply oxygen to groundwater. In October 1997, the SVE/AS was returned to full time 
operation and the ORC socks were removed from the AS wells. 

During the reporting period of April 1997 through December 1997, the SVE/AS system was 
monitored monthly for applied vacuum and flow rate. Remediation system field 
measurements and other pertinent data for t h s  reporting period are presented in Appendix 
8. Vapor samples were collected from the SVE emissions stack on October 23 and 
November 7,1997. These samples were submitted to CT&E Environmental Services, Inc., 
and analyzed for gasoline-range organics (GRO) by EPA Method 8015M and for BTEX by 
EPA Method 8020. 

2.4 Product Recovery 

On August 15, September 19, and November 6,1997, product and oily water were pumped 
from well VES-4 using a vacuum truck supplied by APC. A total of approximately 4 
gallons of oil and oily water were recovered from well VES4 during this reporting period. 

On December 5,1997, Golder personnel measured approximately 1/2-in. of product in well 
VES4 using an electronic oil/water interface probe. 

2.5 Product Source Identification 

GAI personnel reviewed previous site investigation reports, hstorical photographs, and 
facility dagrams in an effort to identify the source of product discovered in well VES-4. 
Review of hstorical photographs did not identify any potential sources of contamination 
(see Appendix C). However, the o r i p a l  shop oil water separator and a former 3,000 
gallon UST were investigated further as potential product sources, as described below. 

2.5.1 Investigation of the Original Shop O w a t e r  Separator 

During a site facility inspection, two oil/water separators were observed to be in use. One 
is located in the origmal shop and the second is located in the Addition No. 1 of the facility 
(see Figure 4). Communication with ML&P personnel and inspection of the construction 
diagrams for Addition No. 1' indicate that the oil/water separator is plumbed directly to 
the main line sewer. However, there was no documentation confirming that the oil/water 
separator in the original shop buildmg was plumbed to the main line sewer, and further 
investigation was undertaken (see Figure 4). 

On July 17,1997, Pacific Rehab Construction advanced a video camera into the effluent pipe 
of the o r i p a l  shop oil/water separator. Review of the video tape indicates that the 
oil/water separator in the original shop is connected to the main line sewer system. 

4 

No. M-2." 
City of Anchorage, Public Works Department, July 7.3,1963, "Addition to Shop Building. Sheet 

Golder Associates 



December 16,1997 - 5 -  973-5254x053 

2.5.2 Investigation of the Former 3,000 Gallon UST 

Review of plans for the original shop5 indcate that a 3,000 gallon UST was located outside 
the northeast wall of the building. The UST was reportedly used to fuel the boilers in the 
orignal shop building. Communication with MOA and ML&P personnel did not reveal 
any records of the UST having been removed prior to the addition being built and fueling 
records were not available for the tank. 

On August 19 and 22, 1997, Golder personnel advanced two soil gas probes through the 
concrete floor of Addition No.2 in the vicinity of the 3,000 gallon UST (see Figure 4). The 
soil gas equipment consisted of 1-in. diameter tubing, stainless steel probes, and a jack 
hammer to advance the probes. The soil gas probes were advanced to approximately 14 ft 
below the concrete slab (bcs). The uniform penetration resistance of the soil gas probes 
indicates that the UST was removed prior to the construcbon of Addition No.2. A hand 
auger boring was also advanced to approximately 4 ft bcs in the location of soil gas probe 
SG-1 to hrth confirm the absence of a UST. 

A soil sample (S-1) was collected from soil gas probe SG-2 (see Figure 4) from a depth 
interval of approximately 11 - 13 ft bcs. The soil sample was collected by advancing the 
geoprobe assembly to approximately 11 ft bcs, releasing the drive tip at the forefront of the 
geoprobe assembly (whch would allow recovery of the soil column), and driving the 
geoprobe to approximately 13 ft bcs. 

The description of the recovered soil column was the following: 

0 brown 

0 silty sand with gravel (SM-GM) 

0 Unsaturated (vadose zone soils) 

0 Stained with a very weathered, heavy weight, oil 

A soil sample was collected from this interval and submitted under chain-of-custody to 
Columbia Analytical Services (CAS) for analysis of residual-range organics (RRO) by 
Alaska Method AK103, DRO, GRO, BTEX, and PAH. Chromatography was also requested 
for use in determining the fuel type. 

3. INVESTIGATION RESULTS 

The groundwater monitoring analytical results for BTEX, GRO, DRO, and PAH are 
presented in Tables 1 and 2. Analytical results from the vapor samples collected from the 
SVE effluent air stream are presented in Table 3. Soil sample results from the product 
source investigation are presented in Table 4. Laboratory analytical reports and chain-of- 
custody for the air samples and groundwater samples are included in Appendix D. 

5 

No. M-1." 
City of Anchorage, Public Works Department, July 23, 1963, "Addtion to Shop B u i l h g ,  Sheet 
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3.1 Hydrocarbons in Groundwater 

A review of the analytical results indicates that benzene was detected in sample MW-8 at a 
concentration of 26 microgram per liter (pg/L). Benzene was not detected in samples 
collected from wells MW-3, MW-6, or MW-7 during t h s  monitoring event. 

DRO were detected in samples collected from wells MW-3, MW-6, MW-8 at concentrations 
of 0.3 milligrams per liter (mg/L), 2.1 mg/L, and 19 mg/L, respectively. DRO were not 
detected in the groundwater sample collected from well MW-7. 

Total PAH concentrations in MW-6 remained comparable to the levels reported for the past 
three years of groundwater monitoring. 

3.2 Soil Vapor 

Review of the analytical results for the vapor samples collected from the SVE emissions 
stack indicate that VPH concentrations for samples SVE102397 and SVE110797 were 
detected at a concentration of 288 parts per million (ppm) and 20.8 ppm, respectively (Table 
3). 

The total hydrocarbon mass removal rates for the remedial system, based on field air flow 
rates and the laboratory analytical results for VPH, were approximately 19.1 and 1.38 
pounds per day (lbs/d). 

The vapor sample (SVE102397) and its corresponding mass removal rate of 19.1 Ibs/d are 
anomalous and exceed the vapor emissions and mass removal rates observed during 
startup of the SVE in 1994. Following receipt of this result from the lab, Golder personnel 
collected an additional vapor sample on November 11, 1997 (designated SVE110797). 
Analytical results and its corresponding mass removal rate for this sample were similar to 
those observed for the past two years of monitoring. 

3.3 Hydrocarbons in Soil 

A review of the analytical results indcate that benzene and GRO were not detected in soil 
sample S-1 above the method reporting limit (MRL) (Table 4). Xylenes were detected at a 
concentration of 0.13 milligams per lulogram (mg/Kg). DRO and RRO were detected at a 
concentration of 3,600 mg/Kg and 2,200 mg/Kg, respectively. Total PAH concentrations in 
S-1 were not detected above 12 mg/Kg. 

3.4 Product Source Identification 

Laboratory analytical reports, raw data, and chromatography for soil sample $1 and for the 
product samples collected from VES-4 (during previous investigations conducted at the site 
in 1994) were submitted to Wade Research, Inc. of Marshfield, Massachusetts for 
geochemical interpretation. 

Golder Associates 
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The conclusion from geochemical review of the data was that the overall petroleum 
contamination was strongly similar in both the soil sample (S-1) collected in the 
unsaturated zone and the product sample collected from VES4. Furthemore, Wade 
Research Inc. concluded that the hydrocarbon assemblages in the product and soil samples 
are consistent with a severely altered No.2 fuel oil, or a No. 4 fuel oil with some lighter 
range hydrocarbons present, whch  were probably used to help the liquid to flow from the 
tank to the boilers. 

Based on our field observations that the product in VES-4 is viscous and tends to harden on 
sampling equipment lowered into the well, GAI concludes that the product is consistent 
with an altered No. 4 fuel oil rather than a No. 2 fuel oil. However, both of these fuel types 
may have been used to fuel the boilers. 

4. CONCLUSIONS 

Based on the results of this investigation and review of previous investigations performed 
at the site, Golder concludes the following: 

0 Benzene was detected at a concentration of 26 pg/L in MW-8, which exceeds the 
ADEC MCL of 5 pg/L. Benzene 
concentrations in samples collected from well MW-8 have been observed to decrease 
by over 95 percent since the initiation of the SVE/AS system. Benzene was not 
detected in downgradient monitoring wells MW-3, M W - 6 ,  or MW-7. 

0 PAH concentrations were not detected above EPA r e d a t e d  levels in the samule 

MW-8 is located in a former UST excavation. 

" 
collected from monitoring well MW-6 (located downgradient/cross gradient of well 
VES-4). 

0 Approximately 1/2-in. of product was measured in VES-4 on December 5,1997. 

0 The direction of groundwater flow beneath the site is to the northwest based on 
groundwater elevation data on September 18, 1997 (Figure 5). Trus is consistent 
with hstorical measurements for the site. The hydraulic gradient across the site is 
l g h l y  variable and ranges from approximately 0.011 feet per foot (ft/ft) between 
wells MW-6 and MW-7 to approximately 0.10 ft/ft between wells MW-3 and MW-8. 

0 The mass of volatile hydrocarbons removed by the SVE system increased by an 
order of magrutude following intermittent operahon of the system. The increased 
mass removal rates were temporary based on the difference in results from the SVE 
vapor samples collected on October 23 and November 7, 1997 (Table 3). The 
analytical result for vapor samples SVE102397 is anomalous and exceeds the vapor 
sample results observed during startup of the SVE system in 1994. In general, the 
hydrocarbon mass removal rates for the SVE system have averaged approximately 1 
pound per day between January 1996 and November 1997. 

0 Based on a review of the laboratory analytical results and chromatography for soil 
sample S-1 and product samples from VES-4, it appears that the source of the 
product in well VES-4 is the former 3,000 gallon UST whch was used to heat the 
boilers in the orignal shop building. The hydrocarbon fuel assemblage is similar to 
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that of a No. 4 fuel oil with some lighter range hydrocarbon assemblages present, 
which were probably for enhancing flow from the tank to the boilers. 

5. RECOMMENDATIONS 

Based on the results stated above, Golder recommends the following: 

0 Continue to operate the SVE/AS system to enhance the biodegradation of the 
contaminant mass in the subsurface soils and groundwater in the vicinity of 
monitoring well MW-8. 

0 Operate the SVE/AS on an intermittent basis during the 1998 spring and summer 
season. Intermittent operation of the SVE/AS is not recommended during the 
winter months to avoid the buildup of frost in the horizontal piping plumbed to the 
SVE and AS wells. 

CI Additional 4-in. wells should be installed (one near AIS8 and the second just north 
of the building wall from where the UST was located) in an effort to remove the 
product from the groundwater table. APC could pump the product and oily water 
from these wells and VES-4 on an intermittent basis rather than installing a product 
recovery system at the site. 

6. LIMITATIONS AND USE OF THIS REPORT 

The findings presented in t h s  report are intended for the sole use of our client and their 
representatives. This report represents our professional opinions, which are based in part 
on interpretation of data from discrete sampling locations that may not represent actual 
conditions at unsampled locations. The data presented in this report should be considered 
representative of the time of OUT site assessment. 

No investigation is thorough enough to describe all the geologc or hydrogeologic 
conditions of interest at the site. If conditions have not been identified during the study, 
such a finding should not be construed as a guarantee of the absence of such conditions at 
the site, but rather as a result of the services performed withm the scope, limitations, and 
cost of the work performed. Trus site assessment followed the standard of care expected of 
professionals undertaking similar work in Alaska under similar conditions. No warranty 
expressed or implied is made. 

If you have any questions or comments, please do not hesitate to call us 

Sincerely, 
---\ 9pk/2/pJ,,) GOLDER ASSOCIATES INC. &Tzd 

p',~ /,,z / ' -  - 
ar R usia1,P.E. Craig T. Boeckman 

Associate and Senior Geotechnical E n p e e r  Project Manager 
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Attachments: Table 1 -Historical Groundwater Analytical Results (Nov. 1994 -%pi. 1997) 
Table 2 - Detected PAH Compounds in Groundwater 
Table 3 -Vapor Sample Analytical Results 
Table 4 - Soil Sample Analytical Results 
Figure 1 - Vicinity Map 
Figure 2 -Site Plan 
Figure 3 -Vapor Extraction/Air Injection System - Line Detail 
Figure 4 - Soil Quality Profile Map 
Figure 5 - Piezometric Surface and Hydrocarbon Concentration Map 
Appendix A - Water Sample Field Data 
Appendix B - Remedial System O&M Data 
Appendix C - Historical Site Photographs 
Appendix D - Laboratory Reports for Air and Groundwater Analyses 

cc: Jim Pfeiffer (ML&P) - 2 copies 
Mike Krueger (MOA) - lcopy 
Robert Weimer (ADEC) - 1 copy 

D/F: ~97/52%xQS3rpt .dw 
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TABLE 1 

Historical Groundwater Analytical Results (November 1994 through September 1937) 
1201 E. Third Ave.. ML&P Facility 

- 
Date 

Sample 
:oiiener 

I1128194 
1119195 
513 1195 
I112195 
112W96 
1/28/96 
6/25/96 
6125196 
9130196 
9130196 
3128197 
9118197 
9130196 
11128194 
1119195 
5131195 
11/2/95 
3128196 
6/25/96 
9130196 
3/28/97 
3/28/97 
9118197 
911 8197 
I1128191 
5131195 
1112195 
4118196 
6125196 
9130196 
3128197 
9/18/97 
11rY819f 
1119195 
5131195 

9118197 
1012119' 
1112819~ 
6128196 
9130196 
3128197 

- - 

- 
- 

- 

- 

- 

- 

- - - 

D i - l - k c  crw, PRO) 

(mULn) 

USEPA 81oOM or AK 102 

ND 
ND 
ND 
0.54 

0.22 
0.33 
0.45 

0.24 
ND 
ND 
0.46 
0.3 
ND 
0.51 

0.97 
0.92 
16' 
1.44 

1.9 
I .2 
1.1 

1.0 

1.9 
2.1 
ND 
ND 
0.2 
ND 
ND 
ND 
ND 

Sample 
Idmtlfication 

MW3W2 
MW3W3 
MW3W4 

MW-I 
MW-3 

MW-lA(D) 
MW-3 

MW-I3(D) 
MW-3 

MW-I3(D) 
MW-3 
MW-3 
MW-5 

MW6WZ 
MW6W3 
MW6W4 

MW-6 
M W d  
M W d  
M W 6  
MW.6 

MWd(D) 
MW-6 

hZW-D6 (D) 
MW7W2 
MW7W4 

MW-7 
MW-7 
MW-7 
MW-7 
MW-7 
MW-7 

MW8W2 
MW8W3 
MW8W4 

MW-8 
Y-5216-33-P1** 
1-5216-33-PIA" 

AIS.LO"* 
MW-IO*** 

hod 602 or 8 
:rhylbrnzme 

ND 
ND 
m 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
0.9 
0.9 
5.3 
2 

1.5 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
300 
350 
ND 
d 

USEPA I 
Toiume 

ND 
ND 
ND 
ND 
m 
ND 
ND 
ND 
ND 
ND 
ND 
5.7 

ND 
0.9 
ND 
I2 

ND 
ND 
ND 
ND 
ND 
ND 
1.5 
ND 
ND 
XD 
ND 
XD 
ND 
ND 
ND 
1.7 

1.100 
2.500 

20 

33 
- 
17 
4 

N W )  
ND 

1 

1 (P&) 
Xylene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
3.4 

2.5 
29 
3 

2.6 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
m 
N D  

2,zoo 
3,500 
220 
41 

- 

- 
I20 

5 

NW5) 
ND 

1.0.2.0 
- 

Benzene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
17 

ND 
ND 
XD 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
XD 

3,000 
1,600 
70 

26 

- 

- 
ND 
470 

520 
1,600 

I 
- 

ND 
10 

4. I 
1.4 

19 
530,000* 

- 
13 
18 

- 
21 

ND(2) 
NW5) 

ND 
1 

AIS-IO 
MRL 0.1 - 0.25 



Date 
Sample Sample 

Location Cokcted 
VES4** 10/21/94 

MW-6 10/21/94 
MW-6 11/7/95 
MW-6 3/28/97 

MW-6 9/18/97 
Metlid Blank 

MRL 

MW4(D) 3/28/97 

1 

Golder Associates 

Polynuclear Aromatic H y d r w b o n s  (PAH) 
USEPAMcthcd 8310 (m&) 

Acsnr. Bsozo- Be-0- Bsluo-a- Bemo- Dibcmo- Fluor- hdcno- 

1,800 66 43 38 
0.012 ND ND ND ND 

ND ND ND ND ND 
ND ND ND ND ND 

ND ND ND ND ND 

phthylcnc Anthracene anthraccnc fluormlhene pyrcnc pc'ylme Chryrene anthracene an1hrenc Fluorene p ~ s  Naphlhrlens Pllcn-anlhrcne m e  ---------- ---- 
21 58 13 7 100 170 6 1,900 1,400 90 

0.0002 ND ND ND 0.0003 ND 0.017 0.0009 ND 

ND ND ND ND ND ND 0.0061 ND ND 
ND ND ND ND ND ND 0.0062 ND ND 

ND(<.033) 0.0002 ND(<.wO3) ND(<.0003) ND(<.0003) ND 0.0019 ND ND 0.0021 ND 0.015 ND(<.0035) ND(<.0005) 

ND(cO.01) ND(a.01) ND(cO.01) ND(cO.01) ND(4.01) ND(cO.OI)ND(G.OI ND(a.01) ND(G.01) ND(4.01) NyG.01) 0.0031 

0.001 0.m1 0.0002 

ND(cO.01) ND(G.01) 
ND ND ND ND ND ND ND ND ND 

0.001 0.0001 0.0001 0.0002 0.0001 0.0002 I o.ooo1 0.0001 0.0002 0.0002 0.0001 



PARAh4ETER TESTED 
Vapor Extraction 

Exhaust Stack 

Hydrocarbons (VPH) 
Volatile Petroleum 

Aromatic Volatile Organics-BTEX 
Benzene 
Toluene 
Ethylbenzene 
P & M - Xylene 
o - Xylene 

Petroleum Hydrocarbon 
Mass Removal Rates 

DIF: ctb-9J15254x053.xls 

Analytical Sample Number & Date 
MLP-OIA 1079-01 MLP-01 MLP-01 Exhaust Stack 1 WE102397 Sl%110797 

UNITS METHOD 1123196 3/28/96 6/24/96 9/30/96 3/28/97 10/23/97 11/7/97 

ppm 5030I8015M 21.7 15.7 5.38* 13.3* ND 288 20.8 

PPm EPA 8020 0.335 ND ND ND ND 2.11 ND 
PPm EPA 8020 1.03 0.69 ND ND ND 3.68 ND 
PPm EPA 8020 0.903 ND ND ND ND 1.08 ND 
PPm EPA 8020 2.26 0.53 ND ND ND 2.86 ND 
PPm EPA 8020 1.37 ND ND ND ND 0.96 ND 

Ibs/day Ideal Gas Law 1.29 0.86 0.30 0.80 0.30"" 19.1 1.38 
rj - 

Golder Associates 



TABLE 4 
Soil Sample Aiialytical Results 

1201 E. Third Ave., ML&P Facility 

Aromatic Volatile Organics (BTEX) and Gasoline-Range Organics (GRO) P R O )  (RRO) Date 
AK 102 AK 103 Sample USEPA Method 8015M/8020 (mglKg) Sample 

Location Collected Benzene Toluene Ethylbenzene Xylenes 
s-1 8/22/97 ND ND ND 0.13 

GRO (m@W (mglKg) 
ND 3,600 2,200 

5 200 800 

P") 

(mglKg) 
EPA 8270 

< 12 

0.6 
Note: 
See analytical reports for documenlation on Trip Blank, Method Blank, MRL, and QNQC 
MRL = Method Reporting Limit 
ND = Not detected above the MRL 
mgKg = Milligrams per kilogram 
DRO = Diesel-range hydrocarbons 
RRO = Residual-range hydrocarbons 
PAH = Polynuclear Aromatic hydrocarbons 

MRL __ 

DIF: ctb-9715254xQ53.xIs 

0.05 0.05 0.05 0.05 

Golder Associates 



i 
_ .  

I J U O U l  3 I L! 

PROJECT 

Figure 1 

VICINITY MAP 
MOA I VAPOR EXTRACTION 11 AK 

iB NUMBER 953-52541013 FILE NAME VICINMAPCD7 DATE 3197 DRAW SJM Golder Associates 



X 

A A h A a MW-6 
a M W - 7  

Approximale 1% B u " d  Cuiven 
Approxina!e Former Diesel 

ENVIRONMENTAL Fuel UST Excavzdon 

i- Farmar Haaing Oil 

I 201 East Third Avenue 
ML&P Technical Service Station 

Approximae Former Was19 Oil 
UST Ezsvafrn 

&proximle iwmer Gasoiine 
UST Ercavadon 

Appprox'wre Lnaean ?f UST EXpUSed 
onhily!1.1%4 

I 
I-x-x-x -x- 

0 60 120 FEET - - 
APPROXIMATE SCALE 

LEGEND: 

8 NUMBER AND LOCATION OF MONITORING WELL 
MW-1 

REFERENCE: SITE PLAN DERIVED FROM HARDING LAWSON ASSOCIATES, 
MAY 1993 AND SHANNON &WILSON, INC., DECEMBER 1994. Figure 2 

SITE PLAN 
MOA I VAPOR EXTRACTION I AK 

)B NUMBER 9534254x013 FILE NAME SITEPLANZCD7 DATE 3197 D R A W  SJM REV 12197 Golder Associates 



A 
NOTE: AIS WELLS AIS2 THROUGH AIS8 AND VES WELLS VES2 THROUGH VES4 ARE LOCATED 
WlTHlNE 1.5 FEET OF AN EAST-WEST AXIS LOCATED 17.0 FEET NORTH OF THE TECHNICAL 
SERVICE FACILITY. VES WELL VES4 IS AN EXCEPTION, AND IS LOCATED 13.4 FEET NORTH OF 
THE BUILDING STRUCTURE. 

N O K U f  

VAPOR WTRACTION MW47 
AND AIR INJECTION a 
LINE TRENCH 

sMW-O6 

1201 EAST THIRD AVENUE 

REMEDIAL EQUIPMENT SHED 

VAPOR EXTRACTION AND 
BlOREMEDlATlON LINE TRENCH 

. . . . .  .. 
HORIZONTAL VAPOR EXTRACTION LINES 

30 FT BlOlNFlLTRATlON LINES 
LEGEND. 

AIS+ 
VES 1 0 50 100 FEET 

@ VESl &AIR INJECTION WELL AS1 APPROXIMATE SCALE 

@ AIR INJECTION WELL AIS9 

CO-LOCATED VAPOR EXTRACTION WELL -T 

AIS9 

FORMER LOCATION OF GASOLINE, WASTE OIL 
AN0 DIESEL UST EXCAVATIONS 

REFERENCE 
FIGURE DERIVED FROM 6 GROUNDWATER MONITORING WELL SHANNON 6 WILSON. 1994 

Figure 3 

VAPOR EXTRACTION I 
AIR INJECTION SYSTEM - LINE DETAIL 

MOA /VAPOR EXTRACTION I AK 

JOB NUMBER 973-5254~013 FILE NAME DETAIL CRD DATE 3Bl D R A W  SJM REV 12197 Golder Associates 



I -1 7.5-20' BELOW 
I 
I 
I 

I APPROXIMATE LGCATiON OF I 
I 
I 
I 
I 

f FORMER 3,000 GALLON US7 

!/// 
0 

I 

I 
I 

I 
SCIL SAMPLE FROM I 

APPROXIMATE LOCATION 
OF ADDITION NO. 1 
OIL/WATER SEPARATOR 

NO. 2 

ADDITION NO. 1 

A? P R 3 XI MATE LO CAT1 0 N 
OF SHOP OIL/WATER 
SEPARATOR 

EXISTING SHOP PRIOR TO 
1 
I 

// 
SOIL SAMPLE (S-1) 1 
COLLECTED P i  N 1 1 - 1 3'1 
BELOW CONCRETE S U B  1 
HAD 3,600 rng/Kg DRO 
AND 2,200 rng /Kg  RRO,  

I ADDITIONS 
I 

AIR INJECTION WELL NUMBER AND LOCATION 

SG-1 SOIL GAS PROBE EXPLORATION HOLE 
?PROXIMATELY 15 FT BELOW GROUND SURFACE CURING INSTALLATION 
3. ,,, . .. .. 
TELY 1.5 FT HIGHER IN ELEVATION THAN PARKING AREA NEAR VES-4. 

UARY 2 5 .  1995, "UNKNOWN PRODUCT CHARACTER!ZATION AND SOURCE 
, 1201 

ESTIMATE3 EXTENT OF OIL SATURATE3 SOILS 

APPROXIMATE 

w / K g  MILLIGRAMS PER KILOGRAM 

N 

EAST THIRD AVENUE, ANCHORAGE, 4lASKA". 

~~ I . . . - - \  

? :c 

SCALE. FEET 



A 
‘A’OKTfi 

LEGEND: 
~ 

0 
MW-6 

33.32 It 

ND BENZENE 

LOCATION OF 
FORMER 3,000 GAL. 
UST USED TO 
FUEL BOILERS 

26 ug/L BENZENE 

MONITORING WELL LOCATION 

MONITORING WELL NUMBER 

50 FEET 
- x  NOTE. PIEZOMETRIC SURFACE AND HYDROCARBON 0 WATER LEVEL ELEVATION (FEET) 

ND BENZENE BBENZENE GROUNDWATER CONCENTRATION CONCENTRATIONS FOR SEPTEMBER 18,1997 APPROX. SCALE 

REFERENCE: PHOTO TAKEN MAY 30,1996 
0.3 mg/L DRO DRO GROUNDWATER CONCENTRATION BY AEROMAP U.S. INC. 

FORMER UST EXCAVATION AREA (APPROXIMATE) 

- -  -33.0 ft GROUNDWATER SURFACE CONTOUR 

INFERRED DIRECTION OF GROUNDWATER FLOW A 

Figure 5 
PIEZOMETRIC SURFACE AND 

HYDROCARBON CONCENTRATION MAP 
MOA I VAPOR EXTRACTION I A K  

JOB NUMBER 973-5254x013 FILE NAME CONCENTS CRD DATE 3/97 DRAWN SJM Golder Associates 



WATER SAMPLE FIELD DATA SHEET 

Project Number: 973-5254x053 Sample ri3 Mw-3 

Client: MLRrP Date: 9-18-97 

Location: 1201 E 3rd Ave. Sample Point Designation: MW-3 

. Samvler: Craic Boeckman 

Groundwater 2 Casing Diameter: 2 inch Casing Elevation (ft/datum): 50.59 

Other (NR) - 4 inch __ Depth of Well (ft/TCC): 20 

Surface Water - 3inch - Depth to Water (ft/TCC): 16.76 

6inch ~ Calculated Purge Volume (gal.): 1.6 

Other Actual Puree Volume (call: 2 

SITE: ML&P - 1201 E 3rd Ave. 

Sub. Pump - Bailer (Teflon) 

Peristaltic Pump - Bailer (Disposable) - DisposahlePump 
Well Wizard 

Sub. Pump Bailer (Teflon) 

Peristaltic Pump Bailer (Disposable) 

Disvosahle Pump 

- Dedicated 

Other 

- Items Used: 

Sample Method 
- Other 

x Items Used: 

I I 
& 3Uf-b- Signature 



SITE: ML&P - 1201 E 3rd Ave. 

Project Number: 973.5254~053 

Client: MLW 

Location: 12M E 3rd Ave. 

Sampler: Craic Boeckman 

Groundwater Casing Diameter: 

Surface Water - 
Other (NR) - 

Sample I D  MW-6 

Date: 9-18.97 

, Sample Point Designation: MW-6 

2 inch Casing Elevation (ft/datum): - 51.48 

3 inch - Depth to Water (ft/TOC): 18.26 
4inch __ Depth of Well (ft/TCC): 23.7 

6inch ___ Calculated Purge Volume (gal.): 2.6 

Other Actual Puree Volume (4): 3 

Sub. Pump - 
Peristaltic Pump __ 

- 

~ 

Well Integrity: Good 

Remarks: Hydrocarbon-like sheen. Duplicate sample W d D  collected from this well. 

Bailer (Teflon) - Dedicated 

Bailer (Disposahle) Other 

DisposablePump __ Items Used: 

Signature 

Well Wizard 

Sub. Pump Bailer (Teflon) 

Perisdtic Pump Bailer (Disposahle) 

Disuosahie Furno 

Sample Method 
- Other 

2 Items Used 



SITE: ML&P - 1201 E 3rd Ave. 

Project Numher: 973-5254x053 

Client: ML&P 

Location: 1201 E 3rd Ave. 

Sampler: Craie Bowkman 

Groundwater Casing Diameter. 

Surface Water __ 
Other (NR) - 

Sample ID: Mw-7 

Date: 9-18-97 

Sample Point Designation. MW-7 

2 inch x Casing Elevation (ft/datum): 49.205 

3inch - Depth to Water (ft/TOC): 16.94 

4inch __ Depth of Well ( f t /TK):  20.5 

binch __ Calculated Purge Volume (gal.): 1.7 

Other Actual Puree Volume (eal): 2 

Well Integrity: Good 

Remarks: 

Suh. Pump - Bailer (Teflon) 

Peristaltic Pump - Bailer (Disposable) 

- DisposahlePump 
Well Wizard 

Sub. Pump Bailer (Teflon) 

Peristaltic Pump Bailer (Disposable) 

Disvosahle Purno 

Signature .--- 

- Dedicated 

2 Other 

__ Items Used: 

Sample Method 
__ Other 

Items Used: 

/ I 



l r O P n ; 7 7  

WATER SAMPLE FIELD DATA SHEET 

Project Number: 973-5254x053 

Client: MLprP 
Location: 1201 E 3rd Ave. 

Samnler: Craic Boeckman 

Groundwater x Casing Diameter: 

Surface Water 

Other (NR) 
- 
- 

Sample I D  W - 8  

Date: 9-1597 
Sample Point Designation: Mw-8  

2inch __ x Casing Elevation (ft/datum): 51.14 

3inch __ Depth to Water (ft/TOC): 4.5 

4inch __ Depth of Well (ft/TOC): 7 

6inch - Calculated Purge Volume (gal): 1 

Other Actual Puree Volume (eal): 1.5 

rod Remarks: 

Sub. Pump Bailer (Teflon) 

Peristaltic Pump - Bailer (Disposable) 

Disposahle Pump 

Well Wizard 

- 

Sub. Pump Bailer (Teflon) 

Bailer (Disposable) 

Disposable Purno 

Peristaltic Pump 

Signature 

W 

Dedicated 

Other 
__ 

- Items Used: 

Sample Method 
- Other 

Items Used: 



Golder Associates Inc 

Designation 
AS-1 
AS-2 
AS-3 

SVE hLAIKTENA5CE DATA 
ML&P FACILITY, SITE N0.3  

Date: </s-/$? 
Technician:- 

I 1 

*i - A r  Flow Velocity value is obtained from chan of manometer reading vs fprn flow velocity 
Knock-out Drum Pressure (inches of water): 3 q  
Air Injection Manifold Pressure (PSI): 3 7 

(FPM) (PSI) (CFM) 
;o 
30 
55 

Well I Anemometer Reading I .4ir Pressure  I Air  Flow Velocity I 

A S 4  
AS-5 
AS-6 

S/3 

7.56 
?GO 

OFFICES IN AUSIRALIA. CANADA. GERkIANY. HUNGARY ITALY, SWEDEN. UNITED KINGDOM. UNITED X4TS 



Colder Associates Inc. 

1750 Abbatt R a d .  Suite 200 
Anchaioge, Ax USA 99507-3443 
Telepnane 19071 344.6001 
Fax (907)  344-601 I 

Well 
Designation 

AS- 1 
AS-2 
AS-3 
A S 4  
AS-5 
AS-6 

S 

Anemometer  Reading Ai r  Pressure  Air Flow Velocity 
(FPM) PSI)  (CFM) 
z( G m f k  

755  

S d  
5 b  

- 

Z 5 d  
Z d D  

SVE MAINTENANCE DATA 
ML&P FACILITY, SITE N0.3 

Date: /j/47 
Technician c.2. 

I 

* - Air Flow Velocity value is obtained from chart of manometer reading vs fpm flow velocity 
Knock-out Drum Pressure (inches of water): 
Air Injection Manifold Pressure (PSI): 5 

Yf’’ 

AS-7 
AS-8 

z 6.3 
W O  

OFFICE5 INAUSiRALlA. CANADA. GERMANY, HUNGARY, IiAtY. SWEDEN. 9NITED XINGDOWI. UPIITEO STATES 



Golder Associates Inc. 

VES Exhaust Stack 

SVE hL4IlUTENASCE DATA 
I\/lL&P FACILITY, SITE N0.3 

Date ,?/? i-7 7 

. '3S 

Well 
Designation 

AS-I 

I I I I I 
* - Air Flow Velocity value is obtained from chart of manometer reading vs fpm flow velocity 
Knock-out Drum Pressure (inches of water) 7G'' 

Anemometer Reading Air Pressure Air Flow Velocity 
(FPM) (PSI) (CFM) 

Air Injection Manifold Pressure (PSI) 

~ 

AS-8 

. _ _  - I I I 
AS-2 

I 

~ 

AS-? 
A S 4  
AS-5 

AS-9 I ..- . I I I 

AS-10 

t AS-I I 
AS-12 

- 

OFFICES INAUSTRALIA. CANADA. GERMANY, HUNGARY ITALY, SWEDEN. UNITED X!NGDOM UNITED STATES 



Golder Associates Inc. 

1750 Abbon Rood. Suile 200 
Anchaicge. AK USA 99507.3443 
Telephone (907) 344-600i 
Fax (907) 344-601 I 

Designation 

SVE NUIIUTE.NANCE DATA 
ML&P FACILITY, SITE 8 0 . 3  

Date: Slii197 
Technician: 35-i- 

I 

* - Air Flow Velocity value Is obtained from chart of manometer reading vs fprn flow velocity 
Knock-out Drum Pressure (inches of water): 35” 
Air Injection Manifold Pressure (PSI): im; RqJdsT -@ 9 0 5 ;  

f Well I Anemometer Reading I Air Pressure 1 Air F I O ~ ~  Velocity 1 
(FPM) WT) (CFM) 

AS- 1 0 I I 
AS-2 
AS-? 
AS-4 
AS-5 

~ 

0 

0 
D 

OFFICES INAUSTQALIA. CANADA. GER*IIAN’/, HUNGARY, ITALY, SWEOEN UNITED KINGDOM UNITED STATES 

AS-6 f3 
AS-7 
AS-8 
AS-9 

0 
0 
n 



Golder Associates Inc. 

1 750 Abbon Rwd. Suiie 200 
Anchoroge. AK USA 99507-3443 
Telephone (9071 344-6001 
FOX (907) 344.601 i 

Well Anemometer  Reading 
Desienation (FPwn 

SVE MAINTENANCE DATA 
ML&P FACILITY, SITE N0.3 

Air Pressure  Air  Flow Velocity 
. m n  (CFM) 

Date: q fqz  
Technician: + ..-- 

" 

AS-1 
AS-2 

VES Exhaust Stack I 835' 
I 

\ -  

. - * - Air Flow Velocity value is obtained from c h m  of manometer reading vs fpm flow velocity 
Knock-out Drum Pressure (inches of water): 
Air Iniection Manifold Pressure (PSI): L7 n 

3 

AS-3 
AS-4 
AS-5 
AS-6 

-3s-0 
4 00 
4 N  

uod 

OFFICES IN AUSTRALIA. CANADA. GEZMANY HUNGARY, !TALY SWEDEN, UN!TED KINGDOM UNITE3 STATES 



Golder Associates Inc. 

1 750 Abbotf  Road. Suite 200 
Anchoroge. AK USA 99507-3463 
Telephone (9071 346-6001 
Fax (9071 344601 I 

Well Anemometer  Reading 
Designation (FPM) 

SVE MAINTENANCE DATA 
ML&P FACILITY, SITE N0.3 

Date 

Ai r  Pressure Air Flow Velocity 

(PSI) (CFM) 

Well I Manometer  Reading I Air  Flow Velocity I PID Readings 

AS-1 

AS-3 
AS-4 
AS-5 

~ AS-6 

AS-2 

I 1 I 
VES Exhaust Stack 1 

I 

7,0q 
250 
7 0 0  
ZTQ 
's 3-0 
36 0 

AS-8 
AS-9 

AS-10 

150 
2 0 0  
7 70 

- 

OFFICES IN AUSTRALIA. CANADA, GERMANY. HUNGARY, ITALY. SWEDEN. UNITED KiNGGOM. UNITED STATES 



Golder Associates Inc. 

I750 Abbot! Rood. Suite 200 
Anchorage. AK USA 99507-3443 
lelephone (9071 344-6001 
Fax (9071 344-601 I 

SVE iM4lBTENAlUCE D.4TA 
ML&P FACILITY, SITE N0.3 

Date 9 -36 -97 
Technician: 

Well Manometer  Reading Air Flow Velocity Readings 
Designation (Inches-Water) 

ri f  
Inches-Water 

1 I I I I 
* - Air Flow Velocity value is obtained from chart of manometer reading vs fpm f low velocity 
Knock-out Drum Pressure (inches of water): 37 
Air Injection Manifold Pressure (PSI): 4- r; 

OFFICES INAUSTRALIA. CANADA, GFRMANY. HUNGARY, ITALY, SWEDEN. UNITED XINGDCM. UNITED STATE 



SVE MANTENANCE DATA 
ML&P FACILITY, SITE N0.3 

Date: 10 - 5 3 7  
Technician: c.2 

* - Ais  Flow Velocity value is obtained from chart of manometer reading vs fpm flow velocity 
Knock-out Drum Pressure (inches of water): 
Air'hjection Manifold Pressure (PSI): 4 

TOTFiL P.62 



nr)nc1?7: I 
Golder Associates Inc. 

I 750 Abbon Road. Suite 200 
Anchora~e. M USA 995074443 
Ielephone (907) 344-6001 
FCX (9071 344-601 I 

Well 
Designation 

AS- 1 

SVE iULVTENASCE DATA 

Anemometer  Reading Ai r  Pressure  Air Flow Velocity 
(FPM) (PSI) (CFM) 

ZfiO 

AS-3 
AS-4 
AS-5 
AS-6 
AS-7 

. AS-8 
AS-9 

7.c c 
LC 0 
5- ;/I 
i- 
7 
- 
z L) 

? C O  

O F F  

OFFICES IN AUSTRALIA, CANADA. GERMANY, HUNGARY, ITALY, SWEDEN. UNITED KINGDOM. UNliE9 STATES 



Golder Associates Inc. 

I750 Abbotl Rood. Suite 200 
Anchorage. AK USA 99507-3443 
Telephone (9071 344-6001 
Fax 19071 344-601 1 

Well Anemometer Reading Air Pressure Ai r  Flow Velocity 
Designation (FPkl) (PSr) (CFM) 

AS-1 tJA 
AS-2 , 
AS-3 \ 
A S 4  
AS-5 \ 

SVE M4\CVTENANCE DATA 
ML&P FACILITY, SITE N0.3 

Date: pa -$7 
Technician: 

- * - Air Flow Velocity value i s  obtained from chart of manometer reading v$ fpm flow velocity 
Knock-out Drum Pressure (inches of water): 4’2 ” 
Air Injection Manifold Pressure (PSI): 

(, 
,bA 

OFFICES IN AUSTRALIA, CANADA. GERMANY. HUNGARY ITALY SWEDEN. GNITED XINGDOM. UNITE3 STATES 



Golder Associates Inc. 

I 750 Abbolf Rad. Suite 200 
Anchorage. bx USA 99507-3443 
Telephone (907) 344.6001 
FCX (9071 344-601 I - 

~- 
A S - 1 7  
AS-I 1 
AS-I2 

SVE M4INTENANCE D.4TA 
lML&P FACILITY, SITE N0 .3  

Knock-out Drum Pressure (inches of water): ‘l3 
Air Injection Manifold Pressure (PSI): 3, + 9 

/ 5-0 
90 50 b4m 

& I 1-07-5 7 - 
OFFICES IN AUSTRALIA. CANADA. GERMANY, HUNGARY, ITALY. ?$EDEN. UNITED KINGDOM, UNITED STATES 



C 

9 V 

- Figure c-1 0 50 100 FT 

APPROXIMATE SCALE HISTORICAL PHOTOGRAPHIC REVIEW - MAY 1959 
MOA I1201 E. 3rd AVE. I I AK REFERENCE PHOTO TAKEN IN MAY 1959 BY AEROMAP U S INC 

Golder Associates JOE NUMBER 973 5254x05304 FILE NAME 1959 CD7 DATE 9197 DRAWN SJM 



\ 

0 50 100 FT 

APPROXIMATE SCALE 

REFERENCE: PHOTO TAKEN MAY 16, 1963 BY AEROMAP U.S. INC. 

Figure c-2 
HISTORICAL PHOTOGRAPHIC REVIEW - MAY 19,1963 

MOA I1201 E. 3rd AVE. I AK 

JOB NUMBER: 973-5254~053.04 FILE NAME: 1963.CD7 DATE: 9197 DRAWN: SJM 
~~ ~ 

Golder Associates 



0 50 100 FT Figure C-3 
HISTORICAL PHOTOGRAPHIC REVIEW - JUNE 1, 1964 

MOA I1201 E. 3rd AVE. I I AK 

APPROXIMATE SCALE 

REFERENCE PHOTO TAKEN JUNE 1,1964 BY AEROMAP U S  INC 

Golder Associates JOB NUMBER 573-5254xffi3 04 FILE NAME 1564 CD7 DATE 9/57 D R A W  SJM 
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A 
WALYTICA 811 W. 8th Avenue, Anchorage, AK 99501 (907) 258-2155 FAX (907) 258-6634 
A L A S K A  I N C  

GOLDW ASSOCIATES, INC. 
1750 ABBOTT RORD, *200 
ANCHORAGE, AK 99507-3443 
(9071344-6001/FAX 6011 
Attn: MR. CRAIG BOECKMAN 

SAMPLE IDENTIFICATION 

Sample 
Number Client Descriotion 

01 Mw 3 
0 2  MW 6 
03 Mw 7 

Order # :  A7-09-076 
Dace Re30rted: 10/15/?7 0 9 : 4 3  

Prolect Name: KLhP SITE N0.3 
Date aecelved:  09/19/97 

Sample 
Number Client Descrrotlon 

0 4  Mw 8 
05  Mw 06 
0 6  TRI? S U V C  

Enclosed are the analytical results f o r  the submitted samples. All 
analyses met cpality assurance objectives, except where noted in the 
case narratives. If you have any questions regarding the analyses, 
please feel free to call. 

aradley C. Olson 
vice President - Operations 



Aiialytica Alaska, Inc. 

81 1 W 8th Ave Anchorage, AK 99501 Phone-(907)258-2155 FAx-(907)258-6634 

tabular sample report - fuels 

AAI Project ID: A709076 

GOLDER ASSOCIATES, INC. 15.0~1 97 

A 
Client: 

Project Name: ML&P SITE N0.3 
DRO RRO Units Units Sample 10 Client Sample ID Matrix Berrrene Toluene Ethylbenzene Xylenes, Tolal GRO 

u (0.25) 

___ __- __- - u (1.0) 
-.__ 

WATER u (1.0) 
~~~ ~. ~~ ~ ~ ~~~ 

~- 

The number in pareniheses is the reporting limil. 'U" Indicates analyle was not delecled. -0' Indicales analyle __ was no1 analyzed lor. "J' indicales value is esllmated. ~ 

__ ~- ~~~ ~ 

The Scieuce o/A,mlysis. 7%e Ari o/Servicc 
__ ____ 

Page 1 



Order # A7-09-076 GOLDER ASSOCIAI?IS, INC 
Analytica Ak. CASE NARRATIVE 

Page 2 

RDSC Laboratory Approval Number: UST-014 

The samples were received properly packed in one cooler at 5.1OC and 
were refrigerated upon receipt. 

Data Flag Definitions: 

U - Indicates this analytes was searched for and not detected a: tse 
reporting limits listed. 

D - Indicates the surrogate was diluted out of the sample due to high 
levels of organics native to the samples. 

M - Indicates matrix effects are responsible for surrogate recoveries 
which are out of limits. 

NC - Indicates analyte was detected in original analysis but not cocfimed 
in secondary analysis. 

DR - Indicates result is from secondary analysis at dilution 

S - Indicates corrective action did not accomplish desired results or 
corrective action not performed for cause. 
for details. 

See QC Evaluation S u m r y  

B - Indicates analyte was found in Method E l a ~ .  See QC Evaluation Summary 
for details. 

c - Indicates sample not  preserved according to .U101 requirements. True 
value is greater than or equal to the reported value. 



Order # A7-09-076 GomER ASSOCIATES, INC. 
Analytica m.  TEST RESULTS by SAMPLE 

Client ID: Mw3 
Test Descrip:ion: 
Collected: 09/18/97 

STEX in water by EPA 8020. 

ANALYSIS DATE: 09/25/97 
ANALYST: SG 

INSTRUKENT ID: NAT 

PLWETGR CAS !t or ID 
3enzene 71-43-2 
Toluene 103-88-3 
Ethylbenzene 100-41-4 
Xylenes, Total .1330-20-7 

SbJROGATE 
1,4-Difluorobenzene 
p-Bromofluorobenzene 

%RECOVXRY 
94 % 

108 % 

Lab ID: 0- 
Method: S 0 3 0 / 8 0 2 0  

Matrix: WATEX 

FILE ID: J:\Dl\A7090 
W I T S :  pgJL 

Di X T i  ON : 1 

LIMIT 1 
U 1.0 

5.7 1.0 
U 1.0 
U 1.0 

LIMITS 
60 - 120 
30 - 125 

Client ID: Mw3 
Test Description: DRO in water by AK102 
Collected: 09/19/97 

EXTRACTION DATE: 09/19/97 
ANALYSIS DATE: 1 0 / 0 7 / 9 7  

ANALYST: PWS 
INSTRUMENT ID: BEXTHA 

iIAaAMETER 
Diesel Range Organics 

SURROGATE 
0-Te-rphenyl 

CAS # Or ID 
DRO 

%RECOWRY 
92 % 

Lab ID: O l B  
Method: 3510\AK102 
Matrix: WATEX 

FILE ID: a7100718.~ 
UNITS: p g / d  

DiLDTiON: : 

P 
0.30 0.25 

- 
60 - 120 



Order # A7-09-076 GOmm ASSOCIATES, mc. 
Analytica m. TEST RESULTS by SAMPLE 

Client ID: Mw6 
Test Description: BTEX in water by EPA 8020. 
Collected: 09/18/97 

ANALYSIS DATE: 09/25/97 
ANALYST: SG 

INSTRUMENT ID: NAT 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Tocal 

SLJROGATE 
1,4-Difluorobenzene 
p-Bromofluorobenzene 

CAS I! or ID 
71-43-2 
108-88-3 
100-11-4 
1330-20-7 

%RECOmRY 
107 % 
113 % 

Lab ID: 02A 

Method: 5030/8020 
Matrix: WATER 

FILE ID: Z:\Dl\A7030 
UNITS: pg/L 

DILUTION: 1 

RESULT LIXIT Q 
U 1.0 

1.5 1.0 
U 1.0 
U 1.0 

LIXITS 
60 - 120 
B O  - 125  

Client ID: M w 6  
Test Description: DRO in water by .W102 
Collected: 09/18/97 

EXT.PACTION DATE: 09/19/37 
ANALYSIS DATE: 10/07/97 

ANALYST: PWS 
INSTRUMENT ID: BERTHA 

PARAMETER CAS # or ID 
Diesel Range Organics DRO 

SURROGATE 
o-Terphenyl 

%RECOVERY 
96 % 

Lab ID: OZB 
Method : 3 5 10 \ . U l O  2 
Matrix: WATER 

FILE ID: 87100720.0 
UNITS: pg/ml 

DILUTION: 1 

P 
1.9 0.26 

LIMITS 
60 - 120 

Client ID: M w 7  
Test Description: BTEX in water by EPA 8020 
Collected: 09/18/37 

ANALYSIS DATE: 03/25/97 
ANALYST: SG 

INSTRUMENT ID: NAT 

P W E T E R  
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

SURROGATE 
1,4-Difluorobenzene 
p-Bromofluorobenzene 

CAS # or ID 
71-43-2 
108-88-3 
100-41-4 
1330-20-7 

$RECOVERY 
36 % 

1 0 8  % 

Lab ID: 03A 
Method: 5030/8020 
Matrix: WATER 

FILE ID: J:\Dl\A7090 
GWITS: pq/L 

DILUTION: 1 

LIMIT P 
U 1.0 

1.7 1.0 
U 1 .a  
U 1.0 

60 - 120 
80 - 125 



Order n A7-09-076 GOLDER ASSOCIATES, wc 
Analytica Ak. TEST RESULTS by SAMPLE 

Page 5 

Client ID: M w 7  

Test Description: DRO in water by AK102 
Collected: 09/18/97 

EXTL4CTION DATE: 09/19/97 
ANALYSIS DATE: 10/07/97 

ANALYST: PWS 
INSTRLWENT ID: BERTHA 

Lab ID: 03B 
Method: 3510 \AK102  

MaCriX: WATER 

FILE ID: 87100722 .D  

UNITS: p g / d  
DILUTION: 1 

PRRAMETER CAS U, or ID RESULT LIMIT P 
Diesel Range Organics DRO u 0.25 

SURROGATE 
o - Terphenyl 

%RECOVERY 
120 

LIMITS 
60 - 120 

Client ID: M w 8  

Test Descri2tion: BTEX in water by EPA a020 
Collected: 09/ia/97 

ANALYSIS DATE: 09/25/97 
ANALYST: SG 

INSTRUMENT ID: NAT 

Lab ID: 04A 

Method: 5030/8020 
Matrix: WATER 

FILE ID: J:\Dl\A7090 
UNITS: pg/L 

0 ILbrrION : 1 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

SURROGATS 
1.4-Difluorobenzene 
p-Bromof luorobenzene 

CAS # or ID RISUT,T - LIMIT P 
71-43-2 26 1.0 
108-88-3 33 1.0 
100-41-4 3.6 1.0 
1330-20-7 41 1.0 

%RECOWRY 
5 8  % 

110 % 

_LinITs 
60 - 120 
80 - 125 

Client ID: M w 8  Lab ID: 04B 
Test Description: DRO in water by Ai(102. Method: 3 5 1 0 \ A K l 0 2  

Collected: og/ia/97 Matrix: WATER 

EXTPACTION DATE: 09/19/97 
ANALYSIS DATE: 10/07/97 

ANALYST: PWS 
INSTRUMENT ID: BE.7THA 

PLWETER CAS # or ID 
Diesel Range Organics DRO 

SURROGATE 
0-Terphenyl 

%RECOVERY 
114 3 

RESULT 
19 

FILE ID: B7100724.D 
UNITS: pg/d 

1 DILUTION : 

P 
0.27 

LIMITS 
5 0  - 120 



Order # A7-09-076 GOLDER ASSOCIATES, INC. - ray= 0 

Analytica Ak. TEST RGSULTS by SAHPLE 

Client ID: MW 06 
Test Description: BTEX in water by EPA 8020 
Collected: 09/18/97 

ANALYSIS DATE: 09/25/97 
RNALYST: SG 

INSTRUMEPT ID: NAT 

PRRRMETER CAS # or ID 
Benzene 71-43-2 
Toluene 108-88-3 

Xylenes, Total 1330-20-7 
Ethylbenzene 100-41-4 

SURROGA?3 
1,4-Di€luorobenzene 
p-Bromofluorobenzene 

%RECOVERY 
95 % 

112 % 

- 
Lab IO: 05A 
Method: 5030/8020 
Matrix: WATER 

FILE ID: J:\Dl\A7090 
UNITS: pg/L 

DiLUTION : 1 

LIMIT P 
u 1.0 
u 1.0 
U 1.0 
u 1.0 

LIMITS 
60 - 120 
80 - 125 

Client ID: MW 06 
Test Description: DRO in water by AK102 
Collected: 09/18/97 

TATPACTION DATE: 09/19/97 
ANALYSIS DATE: 10/07/97 

ANALYST: PWS 

INSTRUMENT ID: BERTHA 

PARAMETER CAS ft or ID 
Diesel Range Organics DRO 

SURROGATE 
0-Terphenyl 

4RSCOVER.Y 
109 4 

Lab ID: 05B 
Method: 3510\AK102 

Matrix: WATER 

FILE ID: 97100725.0 
UNITS: pq/ml 

DILUTION; 1 

LIMIT P 
2.1 0.26 

LiMITS 
60 - 120 

Client ID: TRIP BLANK 
Test Description: BTEX in water by EPA 8020 
Collected: 09/18/97 

ANALYSIS DATE: 09/25/97 
ANALYST: SG 

INSTRUMENT ID: NAT 

PARAMETER 
Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

SURROGATE 
1.4-Difluorobenzene 
p-Bromofluorobenzene 

CAS it or ID 
71-43-2 
108-88-3 
1 0 0 - 4 1 - 4  
1330-20-7 

%RECOVERY 
96 % 

111 4 

Lab iD: 06A 
Method: 5030/8020 
Matrix: WATER 

FILE ID: J:\Dl\A7090 
GWITS: pg/L 

DILUTION: 1 

RESULT LIMIT P 
u 1.0 
u 1 . 0  

u 1.0 
U 1.0 

LIMITS 
60 - 120 
80 - 125 



Order # A7-09-076 GOLDER ASSOCIATES, INC 
Analytic= Ak. TEST MCTHOWLCGIES 

Page 7 

Method 8020 from Test Methods f o r  Evaluating Solid Waste. USEPA S W - 8 4 6 ,  
third edition, Septembez 1986, is used f o r  the analysis of volatile organics; 
benzene, toluene, ethylbenzene, xylenes (BTEX) in an aqeous matrix. 

Method AKlO2 from the State of P.laska Department of Environmental Consemation 
(ADECI , Storage Tank Program, Underground Storage Tanks Procedures Manual, i8 
PAC 7 8 ,  as amended through January 31, 1996; is referenced f o r  ehe analysis 0: 

diesel range organics LDRO). 

The quantitation range extends from the beginning of C 1 0  to the.begFnning of 
C25. The standard used is a 1:l:i m ~ x e u r e  of Kerosine, DF1, and DF2. 

Wacers are prepared via liquid/liquid extraction per AY102. 



Analytica 
Alaska, Inc. 

QA 
Summary 

The Science of Analysis arid The Art of Service 



A Analytica Alaska, Inc. 

QC Parameter 
Holding Times 
Initial Calibration 

Continuing Calibration 
Method Blanks 
QC Spike Samples 
MSIMSD 

QC Evaluation Summary - Fuels 

Method Criteria 
Acceptance (%) CornmentslActions 

100 Yo 
100 % 
100 % 

100 Yo 
100 Yo 

I 

50 Yo Observation: Samples not available for 
AK102 matrix spikes. 

Action: Use QC spikes for precision and 
accuracy. 

Client ........................... GOLDER ASSOCIATES, INC. 
Method ......................... SW-8020M - AK 102 
Criteria ......................... ADEC 
AAI Project Id ............... A709076 
Client Project Id ........... ML&P SITE N0.3 
Matrix ........................... Water 
Number of Samples ..... 6 

100 Yo 
100 Yo Completeness is the percentage of useabie 

results. 

Calculations 

Identifications 

Surrogate Recoveries 

Retention Times 

DRO: None 

Completeness 

1 Data Impact: None should be obsesed. 

100 Yo 

100 Yo 

j Comments/ I BTEX: None 

I Revision 1.2 The Science ofdnnlysis, The A r t  ofSewice Page 14 



Analytica Alaska, h e .  A 81 1 W. 81h Ave. Anchorage, AK 99501 Phone-(907)258-2155 FAX-(907)258-6634 

~ .- 
A709076-01 MW 3 WATER 94 60 -120  -- 6 0 - 1 2 0  108 6 0 -  120 .. 

____ __. .~ .. 
A709076-02 MW 6 WATER 107 60-120--- E 2 0 1 1 3  60 -120  .. 

~ ~ _ _ _ _ _ -  - 
A709076~03 MW 7 WATER 96 6 0 -  120 - 60-120  108 6 0 -  120 .. 
A709076-04 MW 8 WATER. - S S ~ O - O - ~ - ~ - ~ O - ~ ~ O T ? G ~ ~ ~  .. 60 - 120 60 -  120 -- 6 0 -  120  

A709076-05 MW 06 WATER 95 60 -120  -- 60-120  112 60 -120  .. 

__ __ 
_____-_____-____.__ 

__.__________ 
A709076-06 E I P  BLANK WATER 96 6 0 -  120 - 60-120  111 6 0 -  120 ._ 60 - 120 

~ . . _ _ _ _ ~ .  . .  -.____ .- 

tabular surrogate report 

AAI Project ID: A709076 

Client: GOLDER ASSOCIATES, INC. 

Project Name: ML&P SITE N0.3 

15-Ocl-97 

"--" indicates analysis was no1 performed for Uiis analyie. "I" lncidales surrogate oul of iimils, See QC Summary report. 

Abbreviations: 1.4-DFB = 1.4-Difluorobenzene: TFT = a.a,a-Trifluorololuene: p-EFB = p~Bramofluorobenzene. 
The Scie~rce o j i l n n l y s i ~ .  The i lr i  u/Serv;i.e 

_______ ~~ ~~~~ r-. 



Page 1 10/15/97 09:43:57 CA/CC S u m q  Report 

Work Order: A109076 Clienc: G O W E R  

BLANX 

Test Class/ Matrlxl Ref Spk conv 
S e q .  Sample I O  code Sub/Dup Sub Seq Seq Dilution i i e ~ g h c  volume factor 'lag ver 
2 MB 0919 AKlO2W B P W 1 . 0  1.0 1000 1 3  PWS 

Detection Spec4 

AndlYte5 Resuit Limit Lou Hlqh 

DIESEL RANGE CRGANICS u 0 25 Y 

0 - TERPHEWL 0.211 a . 0 0 0  0 . 2 5 0  as.2 60 120 Y 

S P I W  

T + s t  Class/ Matrix/ Re! Spk Con" 
Seq. S a m p l e  ID Code sub/;up Sub Sclq Seq Dilution Weight Volume ~ a c i o r  ?lag .;e= 
3 LCS 0919 AKl02W K S W 2 1 . 0  1 . 0  1000 1.0 PWS 

Unspiked Detection Spike Rec- specs 
Xna1vtes Result Result Limit Value overy  Low Hiah 
DIESEL 2IANGE ORGANICS 2.27 U 0.25 2.50 s 0 . a  60 120 N 

0 -TERPHEW; 0.230 0.213 0 . 0 0 0  0 . 2 5 0  95.2 60 120 N 

SPIKE DUPLICATS 

T e s t  Class/ Matrix/ Ref Spk con., 
seq. Sample so Code subtoup Sub Seq Seq Dilution Weigh: Volume '13c:or ?lag V e r  

4 LCSD 0 9 1 9  AKl02W K S 0 W 2 1  1.0 1.0 1000 1.0 PWS 

Ungpiked Detection Spike Rec- Specs .en Specs Reference 

ma:vtes Result Re5ulC Limit Valce 0ve-T Low Hiah Law High Recove- SPD 

DIZSSL XANC'. ORGirNiCS 2.65 U 0.25 2.50 106 60 120 

0-TERPHENYL 0.294 0.211 0.000 0.250 113 60 120 95.2 21.4 Y 

20 9 0 . 8  15.4 N 

CONTROL 

T ~ S C  Class/ Matrix/ Ref Spk conv. 

S e q .  Sample ID Code Sub/Dup Sub Seq Seq Dilution Weight Volume factor F lag  Ver 

1 COCF 1007-0 XK102W T I W 1.0 1.0 1.0 1 . 0  PWS 

Theoretical Detection Spike Rec- specs 

Am1ytes Result Value Limit Value O Y ~ N  L O W  Hiqh 

DIESEL RANGE ORGANICS 528.30 5 0 0  5 0 . 0 0  5oo .oa  106 7 5  125 N 

0-TERPHEWIL 59.017 50 0.050 ~ 50.000 120 75 125 N 

CONTROL 

T e ~ c  Class/ M ~ C T - I X I  Ref Spk COW, 

Seq. Sample ID Code SubIDup Sub Seq Seq Dilution Weight Volume Faccor Flag  V e r  

10 CDCf 1007-2 AK102W T I W 1.0 1.0 1.0 1.0 PWS 

Theoretical Detection Spike Rec- Specs 
Ana1ytes Result value Limit Value o v e w  L o w  Xiqh 

DIESEL RANGE ORGANICS 

0-TERPHENYL 

481.70 500 5 0 . 0 0  500.00 96.3 15 125 N 

59.560 5 0  0 . 0 ~ 0  s a  000  119 75 125 N 



Page 2 1 0 / 1 5 / 9 7  0 9 : 4 3 : 5 7  QA/QC Sumnary Report 

Work Order: A 7 0 9 0 7 6  Client: GOLDER 

BLANK 

Test Class/ Matrix1 Ref Spk Can". 

S e q .  sample ID Code SubIDup Sub Seq S+q D i l a t m n  wei3b.c V a l v m e  Iacior  lag ver 
2 M B 1  BTX-BW B ? W 1.0 1.0 1 . 0  1 . 0  PAW 

specs Detection 

?nal"ces Result L i m i t  Law Hiqh 

3ENZENE U 1.00 Y 
TOLUENE U 1 . 0 0  Y 

STHYLaENZENE u 1.00 

XYLENES, TOT.% U 1 . 0 0  

1.4 -DI?LCOROBENZENE 4 6 . 9 0  0 . 0 1  50.30 93.0 s o  1 2 0  

P-3ROMOFWOROBENZENE 1 1 0 . 8 8  0 . 0 1  1 0 0 . 0 0  111 a 0  1 2 5  

~~ ~ ~ 

BLANK 

Test Class/ Matrix/ Xef Spk con". 
S2q. Sample ID Code SuS/Dup Sub S e q  Seq Dilution W e r g h t  Volume Fac:or ;lag Ver 

l a  m 1 0 9 2 6 9 7  BTX-BW 3 ? W 1.0 1.0 1.0 1.0 PAW 

Detection specs 
Ana1yces Result Limit  Law Hiqh 

Benzene U 1.00 Y 
TOlUe*e U 1.00 Y 
Ethylbenzene U 1.00 

Xylenes, Tacal U 1 . 0 0  

1,4-Diflu0rObenZene 49.53 0.01 50.00 99.1 60 1 2 0  

p-3romof lmrobenzene  1 1 2 . 6 4  0 . 0 1  :OO.OO 111 8a 1 2 5  

~ ~~ 

SPIW 

Test Class/ Nacrixl Ret Spk io"" 

Seq. Sample ID Code SubIDup Sub Seq S e q  D11~Jcion Weight Volume Factor Flag Ver 
1 3  i ( 7 0 9 0 7 5 - 0 1 K  3TX-BW K H n 6 1.0 1 . 0  1.0 1 . 0  PAW 

Unspiked Detection S p i k e  Rec- Specs 

AnalYreS Result ~esult Limit Value overy Low Hiqh 

BENZENE 14.22 U 1.00 1 1 . 0 0  1 0 9  4 0  1 6 1  Y 

TOLUENE 80.14 U 1 .00  7 9 . 6 0  1 0 1  90 110 Y 

XYLENES, TOTAL 9 0 . 5 0  u i.oo 93.40 1 0 6  8 8  110 

ETHYLBENZENE 1 8 . 5 2  U 1 . 0 0  1 7 . 8 0  1 0 4  9 0  1 1 4  

1.4-DIFLUOROBENZEPE 4 9 . 2 6  49.10 0.01 5 0 . 0 0  9 0 . 5  50 150 

P- BWOMOFLUOROBZNZENE. 1 0 7 . 3 7  1 Q 9 . 4 1  0.01 100 .00  101 8 0  1 2 5  



Page I 10/15/97 09:41:57 QAiQC Sumam Report 

Work Order: A709076 Cllen:: GOLDER 

S P I G  DUPLICATE 

Tes: Class/ Matrix/ Ret Spk C0S. l .  

Seq. Sample ID Code Sub/Oup Sub 5eq S e i  Oll l ic lon  Weight Volume ;ac:or ?lag ver 
14 K709075-01X BTX-8W K M D W 6 11 1.0 1.0 1.0 1.0 PAY 

specs am specs Reference Unspiked Decectron Spike Rec- 

Rnalvtes Result Result Limit Value O V e I Y  LOW Hich Low Hiah R e c o v e n  RPD 

BEXZENE 1:. 03 U L . 0 0  L 3 . 0 0  103 40 163 20 109 0.922 Y 
TOLUENE 73.05 U 1.00 79.60 91.8 90 110 2 0  101 9 . 5 4  Y 
ETUYLBENZENE 18. 9 4  u 1.00 17.80 106 90 1 1 ~  

1, 4 -DIFLUOROBENZENE 43.72 49.10 0.01 50.00 37.: 50 lj0 98.5 11.9 

P-3ROMOFLUOROBENZENE 96.96 109.43 0.01 100.00 97.0 30 125 107 9 . a a  

ZO 104 1.90 

XYLaDIES, T0T.U 9 1 . 9 1  U 1.00 91.40 98.4 8 8  110 20 136 7.44 

S P I W  

TeSi C l a s s /  Mai::X/ R e f  Spk con., 
Seq.  Sample ID Code Subloup Sub Seq Seq DliuclOn weight Yal>ne Fac ta r  ;lag ver 

4 L C S l  BTX-3W x s W 2 1.0 1 . 0  1.0 1.0 PAY 

Unspiked Detection Spike Rec- specs 

ma1ytes Result Xesulc L i m i t  Value o v e n  Low H i q h  

BENZENE 14.79 u 1 . 0 0  11.00 114 3 0  1 1 6  Y 

TOLUENE 74.01 L' 1.00 79.60 91.0 90 113 Y 
ETHYLBENZENE 18.64 u 1 . 0 0  17.80 105 90 iij 

XYLENES, TOTAL 91.42 U 1 . 0 0  91.40 1 0 0  a i  113 

1.4 -OIBLUOROaENZEEIE 45.92 46.90 0 . 0 1  j3.00 91.a 60 120 

P-BROMO?LUOROBENZENE 102.15 1:o.a~ 0 . 0 1  1 0 0 . 0 0  102 a0 1 2 5  

SPIZE OUPLICkTC 

Test Class/ na:rLx/ Ref Spk Con". 
Seq. Sample ID Code Sub/Dup S u b  Seq S e i  0llu:;an Weight 701use F a c i s r  F l a g  Ye: 
5 LCSZ BTX-BW K S D W 2 e  1.0 1.0 1.0 1.0  PAW 

Unspiked Oecection Spike %e=- specs RPD specs Reference 

Anaiytes R e s u l t  R e s ~ l f  L i m i t  value o v e w  Low Hiqh Low Aiah ReCOYely RPD 

BENZENE 15.24 U 1.00 13.00 117 90 I16 20 114 2.60 Y 
U~ 1.00 79.60 9 8 . 3  90 110 20 93.0 5 . 2 4 Y  TOLUENE 78.04 

ETHYLBENZENE 18.75 u 1 . 0 0  17.80 105 90 115 20 1 0 5  0 

2 0  100 1.92 XYLENES, TOTAL 97.55 iJ 1.00 93.40 10* 87 110 

91.8 4.06 

P -BROMO FLUOROBENZENE 100.46 110.08 0 . 0 1  1 0 o . o ~  LOO a a  125 102 i.9a 

1.4-DIFLUOROBENZENE 47.79 46.90 0.01 50.00 9 5 . 6  60 120 
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ANALnICA 811 W. 8th Avenue, Anchorage, AK 99501 * (907) 258-2155 FAX (907) 258-6634 
A L A S K A  I N C  

COOLER RECEIPT FORWI 

1. Were custody seals on the outside of the cooler? 
If yes, how many and where? 7 
Were the signature and date correct? 

2. Were the custody papers taped to the lid inside the cooler? 

3. Were the custody papers properly filled out ( ink signed, etc.)? 

YES NO 1: 
4. Did you sign the custody papers in the appropriate place? @ NO 

7. Was sufficient ice used (if applicable)? 

5.  Did you attach the shipper's packing slip (if applicable) to this form? lLlk - 
6. What kind of packing material was used? 

:: 
9. Did all bottlesijars arrive in good condition (unbroken)? 

10. Were all bottleijar labels complete (no., date, signed, analysis, pres. etc.)? 

11. Did all bottleijar labels and tags agree with the custody papers? 

12. Were correct bottlesijars used for the tests indicated? 

13. Were VOA vials checked for absence of air bubbles, and noted if so? 

14. Was sufficient amount of sample sent in ench bocdeljar? 

15. Temperature of cooler upon receipt: 5.1 ID # of Thermometer 

16. Is the temperature within 4 +/- 2 degrees Celsius? 

L3Es-J NO 

8 No 
YES NiA 

@No Y E S ,  NO 

W L A N  1 ANY DISCREPANCIES: 



Golder Associates Inc. 
1750 Abbott Road #200  
Anchorage, AK 3 ' 3 5 0 7 - 3 4 4 3  

A t t n :  Craig Boeckman 

sample 
Number Client Descriation 

ai MW-6 

13031 469-8868 
iamj 873-8707 

FAX. (303) 469-5254 

Order g :  57-05-174 
Date: 10/14/37 i1:1: 
Work ID: ML&P SITE NO. 3 
Date Received: 09/22/97 
Date Conpleted: i0/13/57 

SAMPLE IDENTIFICATION 

Sample 
N u d e r  C1ier.t Descrivtion 

Enclosed are the analytical results f o r  the submittod sarnplo(s). Please 
review the CASZ NARXQTIVE f o r  a discilssion of any data and/or quality 
control issues. A listing of data qualifiers and analytical codes is 
located on tb.e TEST METYODOLOGIES page at the end of the repor;. 

If you have any questions regardAr.9 the analyses, please feel free to call. 

inorganic Manage: 



Order # 97-09-174 
ANALYTICA, I N C .  

Golder  Associates Inc. 
TEST RESULTS by SAMPLE 

Page 3 

O O O O b S 7  

Sample: O l A  MW-6 Collected: 09/18/97 Xatrix: WATER 

Test Descrintion Mechod 
semivolatile Organics sw a 2 7 0 ~  
Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
aenzo (a) Anthracene 
Chrysene 
Benzo (bi f luoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno (1,2,3 -cd) pyrene 
Dibenz (a, h) anthracene 
Senzo (g, h, i) perylene 

2-~luorophenol 
d5-Phezol 
d5-Nitrobenzene 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
d14-Terphenyl 

SURROGATES, % Recovery 

Resul: 0 

3.1 J 
ND 
m 
m 
ND 
ND 
NE 
m 
N 3  
m 
NE 
m 
m 
m 
,w 
ND 

46.0 
3 6 . 7  
54.0 
69.0 
54.7 
27.0 

Limit 

IO 
10 
10 
10 
10 
10 
10 
10 
io 
10 
10 
10 
10 
10 
10 
10 

Min: 
Mir.: 
Min: 
Min: 
Min: 
Mix: 

?-m 1 v z  ed 

09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/91 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 
09/29/97 

Max: 100 
Max: 94 
Max: 114 
Max: 116 
Max: 123 
Max: 141 



Order # 97-09-174 
ANALYTICA, INC. 

O U O O b 5 8  L 

Golder Associates Inc. 
CASE NARRATIVE 

Samples were prepared and analyzed according to methods outlined in the 
following references: 

0 Test Methods far Evalilating Solid Waste, USEPA SW-846, Third Zdltion, 
Revision 3, January 1995. 

Problems encountered with the analyses are discussed in the following narrative 

~ l l  analyses meet quality assurance objectives 

Page 2 



Order # 97-09-174 
ANALYTICA, INC. 

. .  
Gclder Associates Inc. 
TEST METHODOLOGIES 

0 0 0 0 b 5 q Page 4 

THE FOLLOWING CODES APPLY TO TH3 ANALYTICAL RZPORT 

RESULT field . . .  
ND = not detected at the reported limit 
NA = analyte not applicable (see case narrativelmethods for discussion) 

Q (qualifier) field.. . 
GENERAL : 

* = Recovery or %RPD outside method specifications 
H = value is escimated due to analysis run outside EPA hoiding times 
E = reported concentration is above the instrument calibration range 
D = analyte was diluted to bring within instrument calibration range or 

to remove matrix in:erferences 
ORGANIC ANALYSIS DATA QUALIFIERS: 

B = analyte was detected in the laboratory method blank 
J = analyte was detected above the instrument detection limit (IDL) 

but below the analytical reporting limit (CIIDL) 
INORGANIC ANALYSIS DATA QUALIFIERS: 

a = analyte was detected above the inscrunent detection limit (IDL) 

A = post digestion spike did na t  meet criteria ( 7 0 - 1 3 0 % ) ,  therefore the 

S = reported value determined by the Method of Standard Additions 

but below the analytical reporting limit 

reporting limit was raised by a factor of tjio to reflect 'spike failure 

(CIIDL) 



Order # 97-09-174 
ANALYTICA, INC. 

Page 5 
O O O O b b O  

Golder Associates Inc. 
TEST METHODOLOGIES 

3 5 2 0 - 8 :  Continuous Licpid-Liquid Extraction - BNAs METHOD: 3520B 

The continuous liquid-liquid extraction used with this 
method (3520) is modified to conform with the %PP.-CL? 
methodology (OLMol.0) in which dual pi? extraction has been 
replaced with one 18 hour extraction at a pH of c 2 . 0 .  

METEOD: 8 2 7 0  8270-Fi: SEMIVOLATILE ORG.9NIC COMPObNDS (GC/MS) 



Order # 97-09-174 
ANALYTICA, I N C .  

~~, 

Page 6 (0005’0 I Golder Associates Inc. 
DATES REPORT 

Sample: 01A Mw-6 M a t r i x :  WATSR 

xnalYs15 lrechod co? 1ec:ed Received TCL? dac+ ExCracCed And:’/l.d 
SemlvOlaClle 0:ganlCs sw a 2 7 0 x  0 9 / 1 8 / 9 7  0 9 / 2 2 / 9 1  NA 0 9 / 2 3 / 9 7  0 9 / 2 9 / 9 1  



Order # 97-09-174 
ANALYTICA, INC. 

Golder Associates Inc. 
T E S T  METHODOLOGIES 

3520-E:  Continuous Liquid-Liquid Extraction - S N A s  METHOD: 3 5 2 0 8  

The continuous liquid-lipid extraction used with this 
method ( 3 5 2 0 )  is modified to conform with the EPA-CLP 
methodoloqy (OtNOl.0) in which dual pH extraccion has been 
replaced wrth one 18 hour extraction at a pH of c 2 . 0  

8270-'ri: SEMIVOLATILE ORG.9NIC COMPOUNDS (GC/MS) METHOD: 8 2 7 0  



Order # 97-09-174 
ANALYTICA, INC. 

Golder Associates Inc 
DATES REPORT 

Page 6 

Sample: 01A MW-6 Matrix: WATER 

Collected Rec%r.ied TCL? dace Excracced *nal"Z.d AnalY119 nettad 

semlvo1a:ile Organics sw 8 2 7 0 ~  0 9 / 1 8 / 9 7  0 9 / 2 2 / 9 7  ?]A 0 9 / 2 1 / 9 7  0 9 / 2 3 / 9 7  



CLIENT: GOLDER-AX 

SAMPLE ID ANALYTE 

“18 - 9 7 0 11 15 SEMI VOLAT:LE OEGrWI CS 

Yaphchalene 

Acenaph:hylene 

Acenaphihene 

f 1uorene 

ehenanihrene 
Anthracene 

Fiu0:ancher.e 

Pyrene 

C h r p e n e  

~ e n z o  (bl  t1uorancher.e 
~enro(k1fluoranthene 

9enzo  (a1 pyrene 
Inden0ll.2.1-cbipy~ene 

~ i b e n z  ( a ,  hi anthracene 

0enrolg.h.rlperylene 

2 -2luoropheaal 

a 5  -Phenol 
b5-Nicrobeaiene 

2-Fluarobrpheny; 
2.4.6-Tribromaphenol 

dl4-Te-Thenyl 

O O O O b b l r  
QA/QC REPORT 

“ETHOD B W W K  S W Y  

10/14/97 

PAGE: 1 

O R D E R # :  9 7 0 9 1 7 4  

QC SPECS 

mINIT.5 PREP DATE RES!JLT LIMIT S?::E ’rREC FL4G LOW UPPER 

“9/L 0 9 / 2 1 / 3 7  

ND 

ND 

Eli) 

ND 

ND 

m 
NO 

Eli) 

L W  

Eli) 

Eli) 

m 
ND 

ND 

ND 

91 

68 

80 

6 9  

110 

90 

10 

: 0  

i o  
10 

1 0  

10 

10 

10 

I0 

10 

10 

10 

I O  

10 

10 
150 

150 

:a0 

loa 

150  

1 0 0  

6 2 . 0  

4 5 . J  

9 0 . 0  

6 9 . 0  

a 5 . 7  

9 0 . 0  

21 100 

10 94 

3 5  114 

43 1:6 

1 0  121 

11 141 



U U U O b b 5  

CLIENT: GOLDER-Ax 

QA/QC REPORT 

METHOD a w K  SPIKE S m m R Y  PAGE: 2 

lQ/l+/97 O R D E R # :  9709174 

QC SP5CS 
S M P L E  ID ANALYTS W I T S  PREP QATE RESULT LIMIT SPIXE 2Ei VAL %REC F U G  LOW UPPER 

U S i L  03/23/97 

49 

50 

51 

5 6  

51 

54 

5 7  

52 

51 
55 

16 

61 

49 

5 7  

57 

sa 
120 

1 9 0  

97 

100  

130 

99 

LO 50 

1 0  5 J 

10 50 

1 0  50 

1 0  50 

10 50 

10 5 0  

10 S O  

10 50 

1 0  50 

10 50 

13 50 

LO 30 

10 5 0  

1 0  50 

10 5 3  

150 

150 

1 0 0  

1 0 0  

I50 

L a o  

m 98.0 

NE 100 

b r n  1 0 2  4 s  118 

m 1 1 2  

NE 106 

m 108 

m 114 

m 1 0 4  2 6  1 2 1  

m 1 0 2  

NE 1 1 0  

ND 92.0 

m 122 

?iD 98.0 

NE 114 

!G 114 

NE 116 
80.0 

66.7 

97.0 

1 0 0  

8 5 . 7  

99.0 

2 1  1 0 0  

10 9 4  

1 5  114 

4 3  116 

10 I 2 3  

I1  1*1 



C L I E N T :  GOLDEX-AK 

Q U U O b b b  
QA/QC RFPORT 

MATRIX SPIKE SUMMARY 

10/1%/97 

PAGE: 1 
ORDER:: 9 1 0 9 1 7 4  

2 1  1 0 0  

10 9 1  

I5 114 

P I  116 

1 0  123 

3 1  141 

QC S2ECS 
!mITS PREP DATE RESiiLT LIMIT STLKE RSF ' I h L  'IREC F.L.3.G LOW U P P E R  SRMPLE ID 4NALYTE 

~ 7 0 9 1 1 ? ~ 0 1 A  S E M I Y O U T I L E  ORGANICS ug/L 09:23 /91  

Mapkchalene 1 6  1 0  50 1 . 1  6 j . a  

Acenaph:hylene 3 4  10 50 ND 6 8 . 0  

acenaphthene 40 10 50 ~3 8 0 . 0  4 6  11s 

p k e n a i l t h r e n e  45 10 5 6  m 90.0 

45 10 50 !rc 93.0 

4 7  1 0  50 N E  9 1 . 0  

4 7  I O  5 0  N E  9 % . 0  2 6  1 2 7  

43 10 5 3 NO 86.0 F 1vorene 

Anthracene 

Fluoranthen? 
P y r e n e  
B e n Z O ( a 1 R n C i l r a C e P . e  47 I 0  50 ND 94 . 0  

Ch:ySe?.e 4 4  10 ja NO 8 3 . 0  

4 2  10 53 ND 3 4  .0 

3enro(k)fluaran:hene 5 4  1 0  50  m i a a  

Indenoll, 2, I-cdlpyrene 4 5  :0 5 0  YD 90 . n  
015enz l a .  hlanthracone 45 .o 50 MD 9 0 . 0  

3enra (S I  Eluorantheae 

aenzo ia1pyrer.e 4 2  10 50 !rc 84.0 

senralg, h. i l  pezylene 4 5  11 50 NE 90.3 

2 - E luo r ipheno l  69 1 5 0  $ 3  46.0 

6 2  1 5 0  55 4 L . l  d5. Theno! 

d5-Nicrabenrene 61 100 5 4  51.0 

Z-Fluorablp5enyl 6 3  130 53 6 3 . 3  

2 . ~ . 6 - T r i b r o m o p h e n o l  a 5  150 a2 86.7 

17 l o a  2 7  37.0 d14 -Terphenyl 





8990000 



I 



COOLEX RECEIPT FORM 



Laboratory Analysis Report 

November 06, 1997 

Craig Boekman 
Golder & .4ssociates, Inc. 
1750 Abbott Road, #2000 
Anchorage, iuC 99507-3443 

Client Name 
Project ID 
Printed November 06, 1997 

Golder & Associates, Inc. 
ML and P Site No. 3 [976569] 

Enclosed are the analytical results associated with the above project 

As required by the state of Alaska and the USEPA, a formal Quality AssuranceiQuality Control Program 
is maintained by CT&E. A copy of our Quality Control Manual that ourlines this progam is available 
at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the 
provisions set forth in our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call 
your CT&E Project Manager at (907) 562-2343, 

The following descriptors may be found on your repon which will serve to further qualify the data. 

U - Indicates the compound was analyzed for but not detected. 
J - Indicates an estimated value that falls below PQL, but is greater than the MDL 
B - Indicates the analyte is found in the blank associated with the sample. 
* - The analyte has exceeded allowable Iimirs. 
GT - Greater Than 
D - Secondary Dilution 
LT - Less Than 
! -Suno,oate out of range 

3 
"7 r 200 W. Potter Drive. Anchorage,AK 99518-1605 -id: (907) 562-2343 Fax: (907) 561-5301 

3180 Peger Road, Fairbanks,AK 99709-5471 - Tel: (907) 474-8656 Fax: 1907) 474-9685 



CT&E Ref.# 976569001 
Client Name 
Project Name/# 
Client Sample ID SVE102397 
Matrix Gas & A i r  

Colder & Associates, Inc 
ML and P Sire No. 3 

Client PO# 
Printed DateiTime 11/06/97 10:19 
Collected Date/Time 10123197 13:15 
Received DateiTime 223 14:OO 
Technical Director: $? e Ede 

Ordered By 
PWSW Released By / 

c 

Sampie Remarks: A ’  

AlLovable Prep Analysis 

t i m i c s  D a t e  Dare  In ic  --- P a r  ame c e r R ~ S U I C S  POL Uni:s Herhod 

Caroline R a w e  Organics 

Benzene 

Toluene 
Ethylbenzene 
P & M -Xyiene 

a-xy I ene 

CTE 8015W8020 11/05/97 11/05/97 G S M  

2.11 a.780 pp” C i E  8015Hi8020 11/05/97 11/05/97 GSH 

0.660 pp” CTE 8 0 1 W 8 0 2 0  11/05/97 11/05/97 GSM 3.68 
0.580 porn CTE 8015M/8020 11/05/97 11/05/97 GSM 1.08 

C i E  8015M/8020 11/05/97 11/05/97 GSM 2.86 0.580 pp” 

0.960 

288 20.0 Pp” 

0.580 pp” CTE 8015Mi8020 11/05/97 11/05/97 GSH 



CT&E Environmental Services Inc. 

CHAIN OF CUSTODY 
Ai , -a#-.--n-m- 

1'011 c1 a b  L.... 

Reporfs fo: Invoice to: 'LabornforJ,: Page 1. o f 1  

3 7 5 0  LIf,,6df fa$ 2 %  .,,--le 2m ____ \ 
. (-1 c.s 4 eT&E Environmental Services Inc. 

200 W Potter Dr. 
5 G U  

I?-? .o.e A *k Anchorage, AK 995 18- I605 
I Phone (907) 562-2313 Fax: (907) 561-5301 

QUOTE # 
I 

Cfi;=&-,c k q i  __- Phone: Fnx: 
Phone: 314~) - 6 00 L Fax: 3 L/j]- 6 0 I /  

Colitnct pcrsori for qiicslions concerning these samples: 

Special Iiistructions: - 



November 13, 1997 

Craig Boekman 
Golder & Associates, Inc. 
1750 Abbott Road, #2000 
Anchorage, AK 99507-3443 

Client Name 
Project ID 
Printed November 13, 1997 

Golder & Associates, Inc. 
ML&P Site No. 3 VES System [9769381 

Enclosed are the analytical results associated with the above project. 

As required by the state of Alaska and the USEPA. a formal Quality AssuranceiQualicy Control Program 
is maintained by CT&E. A copy of our Quality Control Manual that outlines this program is available 
at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the 
provisions set forth in our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call 
your CT&E Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

U - Indicates the compound was analyzed for but not detected. 
I - Indicates an estimated value that falls below PQL, but is greater than the MDL 
B - Indicates the analyte is found in the blank associated with the sarnple. 
* - The analyte has exceeded allowable limits. 
GT - Greater-Than 
D - Secondary Dilution 
LT - Less Than 
! - Surrogate out of range 

200 W. Potter Drive, Anchorage,AK 99518-1605 -Tel: (907) 562-2343 Fax: (9071 561-5301 
3180 Peger Road. Fairbanks, AK 99709-5471 - Tel: (9071 474-8656 Fax: (907) 474-9685 



CTSrE Ref.# 976938001 
Client Name 
Project Nameit 
Client Sample LD SVE110797 
Matrix Gas & Air 

Colder & Associates, lnc. 
ML&P Site No. 3 VES System 

Client PO# 
Printed DateiTime 11/13/97 11:15 
Collected DateiTime 11/07/97 14:15 
Received DateiTime 
Technical Director: 

Ordered By 
PWSID Released By 

Sample Remarks: 

A i l a v a b l e  Prep Analysis 

L imi ts  Oate Date I n i t  --- Results POL U n i t s  Method Parameter 

casoiine Range Organics 20.8 20.0 ppn CTE 8015Mf8020 11/11/97 11/11/97 MYP 

0.780 ppn CTE 8015~/a020 t1/11/97 11/11/97 MMP Benzene 0.780 U 
CTE 8015M/8020 11/11/97 11/11/97 MMP Toluene 0.560 U 0.660 ppn 
CTE 8015M/8020 11/11/97 11/11/97 MMP Ethylbenzene 0.580 U 0.580 ppn 

11/11/97 11/11/?7 MMP P & M -Xylene 0.580 U 0.580 ppn CTE 8015M/8020 
a-xylene 0.580 U 0.580 ppn CTE 8015M/8020 11/11/97 11/11/97 MMP 



CT&E Environmental Services Inc 

CHAIN OF CUSTODY 
Ai, ------*m 

r w u  

Contact person for questions concerning these samples: ( :& r; /'& - 

f 
CT&Ei 9 ~ 6 9 ~ ~  

Laboratory: - 
CT&E Environmental Sew. 
200 w Potter ~ t .  
Anchorage, AK 995 18- I605 
Phone (907) 562-2343 Fax: (907) 561-5301 



September 24, 1997 

O F D O b l l  Qqu+c] 

olumbia 
Analytical 
Servicq in<. 

Service Request No: A9700735 

Craig Boeckman 
Golder Associates 
8740 Hartzell Road 
Anchorage, AK 99507-7444 

Re: ML+P 

Dear Craig: 

Enclosed are the results of the sample(s) submitted to OUT laboratory on August 27, 1997. For 
your reference, these analyses have been assigned OUT service request number A9700735. 

All analyses were performed according to OW laboratory's quality assurance program. All 
results are intended to be considered in their entirety, and Columbia Analytical Services, Inc. 
(CAS) is not responsible for use of less than the complere repon. Results apply only to the 
samples analyzed. 

Please call if you have any questions. My extension is 082 1 

Respectfully submitted, 

COLUMBIA ANALYTICAL SERVICES, INC. 

Mike Shelton 
Laboratory Manager 

MIS/jas Page 1 of 003133 



COLUlvIBIA ANALYTICAL SERVICES, INC. 

Client: Goider Associates 
Project: ML+P 
Sample Matrix: Soil 

Service Request No.: A970073 j 
Date Received: 8/27/97 

CASE NARRATIVE 

All analyses were performed consistent with the qualiv a s s m c s  p r o m  of Columbia Anaiytical Services, hc. 
(CAS). This report contains analycical resuits for sample(s) designated for Tier ADEC data deliverables. When 
appropriate to the method, method blank resuirs have been reported with each analytical test Surrogate recoveries have 
been reported for all applicable organic analyses. Additional qualiv control analyses reported herein include: 
Laboratory/Duplicate Laboratory Control Sample (LCS,'DLCS) and Initial Conii?uing Calibndon Verification 
Standards OCViCCV). 

All EPA recommended holding times have been met for analyses in this sample delivery goup 

The analyses for PAh7 by 8270 were performed in OUT San Jose, California laboratory. f n e  service request number far 
this work is S9701667. 

Samples c o d m e d  two disrioc: chromatopphic patterns. Lighc grade diesekerosene and heavier oil Bunker C me 
fuel characterized these patterns. 



Client: Golder Associates 
Pmjrct: ML+P 
Sample Matrix: Soil 

Prep Method: EPA 5030A 
Analysis Meriiod: 8015M 
Test Notes: 

Sample Name 

s-I 
Merhod B l a k  

.~ ~ . 

COLUMBIA AttNhdBdbifl&&%ES, N C .  

Analytical Repon 

Service Request: A9700715 
Date Collected: 8/22/97 
Date Received: 8/27/97 

Gasoline Range Organics (GRO) 

Units: mfig (pprn) 
Basis: D I ~  

Date Result Dilution Date 
LJb Code MRL. MDL Factor Extracted .Analyzed Result Notes 

A9700735-00 I 5 05 I 8/27/97 9/4/97 ND 
A970827SBI 5 0 3  1 8127197 8129197 NE 



o o @ U b @  .m 
COLUMBIA hYALYTICAL SER ES, LYC. 

Analytical Repon 

Client: Golder Associates 

Sample M a t r i x  Soil 
Proiect: ML+P 

Aromatic Volatile Organics 

Sample Name: 
Lab Code: 
Test Nates: 

h a l y t e  

Benzene 
Toluene 
Ethylbenzene 
Xylenes, Toral 

s-l 
A970073540 1 

Sewice Request: A9700735 
Date Collected: 812297 
Dare Received: 8,27197 

Units: m g K g  (pprn) 
Basis: Or, 

Prep Analysis Dilution Date Date Result 
Method I\.lethod PIDL Factor Extracted .Analyzed Result Notes 

ETA 503OA 8 0 2 0 ~  0.05 0.01 I 8/27/97 9/4/97 N!J 
EPA 503OA SO?OA 0.05 0.01 1 Si27197 9/4/97 M )  

EPA 5030A 5020.4 0.05 0.01 1 8/27/97 914197 ND 
ETA 5030A S023A 0.05 0.05 I Si27197 9/4/97 0.13 



COLUMBIA S,ERVICES, LUC 

Client: Golder Associates 
Project: W+P 
Sample Matrix: Soil 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Sewice Request: A9700715 
Date Collected: NA 
Date Received: NA 

Aromatic Volatile Organics 

Units: mfliXp (ppm) 
Basis: Dry 

Prep Andysis Dilution Date Date Result 
Method i\lethod KRL MDL Factor Earac ted  Analyzed Result Notes 

EPA 503OA 8020.4. 0 0 5  0 0 1  I 8/27/97 8/29/97 NC 
EPA 5030A 8020.4 00.' 0 0 1  1 5/27/97 8/?9/9' ND 

I 8/27/97 8/29/97 ND 
EP.4 j030A SO?OA 0 03 0 02 1 8/27/97 8,29197 ND 

Benzene 
Toluene 

Xyienes, Totai 

Ethylbenzene EPA 5030A 8020A 00.' 0 0 1  

Date- Approved By: 



Client: Golder Associates 

Sample Matrix: Soil 
Project: ML+P 

Prep Method: EPA 3540 
haiysis Method: AK102.0 
Test Notes: 

Sample Name 

s-l 
Method Blark 

C 

Analytical Repoa 

Service Request: A9700735 
Date Collected: 812U97 
Date Received: 8/27/97 

Diesel Range Organics P R O )  

units: In& 
Basis: Dv 

Dilution Date Date Result 
Lab Code MRL MDL Factor Extracted Analyzed Result Notes 

A9700735-001 200 100 1 9iU97 9/16/97 3600 C 
A970902-SBl IO 5 I 9/2/97 9/15/97. M) 

The MRZ. is elevated because the sample required diluting 

I 



Client: Cd lder Assaciates 

Sample Matrix: Soil 
Project: IVIILLP 

Prep Method: EPA 3540 
..\nalysis Method: AK103.0 
Test Notes: 

Sample Xame 

s- I 
Mettod Blank 

C 

.Anal%cai Repon 

Service Request: ~9700735 
Date Collected: 8122197 
Date Received: 8127197 

Residual Range Organics (RRO) 

Units: m g K g  
Basis: Dry 

Dilution Date Date Result 
Lab Code MRL RlDL Factor Extracred Analyzed Result Notes 

A9700735-001 800 200 I 9/2/97 9/16/97 2200 C 
A970902-SB 1 800 10 1 9/2/97 9/15/97 hrn 

Tne MN. is elevated because the sample reapired diluting. 

I ’  Approved By. /- u- Date. & 0 9 0 0 9 :I 
Pap No 

IUOmJ97p 

Approved By. /- Date. 0 9 0 0 9 :I I ’  u- 



Client: 
Project :  
S a m p l e  Matr ix:  

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Naphthalene 
Acenaphthylene 
Aienaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Bcnz(a)anrJuacene 
Chrysene 
Bcnzo(b)fIuoranthene 
Benzo(k)iluOranthenC 
Benzo(a)pyrene 
Indene( 1.2.3-cd)pyrene 
Dibenz(a,h)anthracene 
Benzo(,o,h,i)perylene 

Galder Associates Inc. Service Request: S9701667 
*a&? 
Soil 

s- l  
S9701667-001 
MI 

Prep  
Method 

3550 
3S50 
3S50 
3550 
3550 
11,O 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
,110 
3550 

.-- 

* - -  

Date Collected: 8/22/97 
Date  Received: 8127197 

Polynuclear Aromaric Hydrocarbons 

Units: rng,Kg (pprn) 
Basis: D r y  

Analysis 
Method 

52708 
82708 
8270B 
82706 
8270B 
8270B 
52708 

52708 
8270B 
82708 
8270B 
8270B 
8270B 
82708 
52708 

a2708 

PILRL 

0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.5 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 
0.6 

Dilution Date Date  
Factor  Extracted Analyzed 

20 9/5/97 9/9/97 
20 9/5/97 9/9/97 
20 9/5/97 919197 
20 9/5/97 9/9/97 
20 9/5/97 9/9/97 
20 9/5/97 919197 
20 9/5/97 9/9/97 
20 915197 9/9/97 
20 9/5/97 9/9/97 
20 9/5/97 9/9/97 
20 9/5/97 3/9/97 
20 9/5/97 9/9/97 
20 9/3/97 9/9/97 
20 9/3/97 9/9/97 ~ 

20 9/5/97 919197 
20 9/5/97 9/9/97 

The MRL was elevated because ofmamv interferences. 

Result 
Result Notes 



APPENDEX A 

LABORATORY QC RESULTS 



Client: 
Project:  
S a m p l e  Matr ix :  

Sample Name:  
Lab Code: 
Test Notes: 

Annlyte 

Naphthalene 
Acenaphthylene 
Acenaphthene 
Fluorene 
Qhcnanlhrene 
Anthracene 
Fluoranthene 
Pyrene 
Benz(a)mthracene 
Chrysene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Bcnzo( a)pyrene 
Indene( 1,2,3-cd)pyrme 
Dibenz(&h)anthmcsne 
Benzo(g,h,i)perylene 

c) 

. C O L U M B I A  ANALYTICAL SERVICES, INC. 

Analytical Report 

Gaider Associates Inc. 
M L & P  
Soi l  

Polynuclear Aromatic Hydrocarbons 

Method Blank 
S970905-SBI 

~. . . .  
Date  Received: NA 

Units: m g X g  (ppm) 
Basis: Dry 

Result 
iMeihod Method MRL Factor  Extracted Analyzed Result  Notes 

Analysis Dilution Date Date  P r e p  

3550  82708 0.6 
3550 82708 0.6 
3550 82708 0.6 
3550 82708 0.6 
3550 52708 0.6 
3550 82708 0.6 

52708 0.6 >3>0  
3550 82708 0.6 
3550 52708 0.6 

. --  

3550 82708 0.6 
3550 82708 0.6 
3550 82708 0.6 
3550 82708 0.6 

I 9/5/97 9/8/97 
I 9/5/97 9iU97 
I 9/5/97 9/8/97 
I 9/5/97 918197 
I 9/5/97 918197 
I 9/5/97 918197 
I 915197 918197 
I 915197 918197 
! 9/5/97 9/8/97 

<I2 
<!2 
<I? 
<I2 
<I2 
<I2 
<I2 
c12 
<I2 

I 9/5/97 918197 C l Z  
I 9/5 i9 i  9/8/97 <I2 
I 9/5/97 918197 <I2 
I 9/5i97 9/8/97 < I ?  

~~~ 

3550 82708 0.6 I 915197 9/8/97 <I2 
3550 82708 0.6 I 9/5/97 918i97 <I2 
3550 8270B 0.6 I 9/5197 918197 <I2 

Quantified z 4-merhylphenol 



" O f l O h ? l  
C O L U M B U  ANALYTICAL SERVICES, INC. 

Client: Goider Associates 

SmpIe  Matrix: Soil 
Project: AML+P 

Prep Method: E?A 50XA 
Analysis Method: AKlOI .0  

Sample Name 

s-l 
Mehod Blank 
Lab Control Sample 
Lab ControI Sampie 

QMQC Repon 

Service Request: A9700735 
Date Collected: 8/22/97 
Date Received: 8/27/97 

Date Estracted: 8/27/93 
Date .Analyzed: 9/4/97 

Surrogate Recovery Summary 
Gasoline Range Organics (GRO) 

Units: PERCENT 
Basis: NA 

Lab Code 

A9700735-001 
A970S27SBI 
A970827SL.I 
A970827SL2 

Test 
Notes 

Percent Recovery 
4-B;omofluorobcnzene 

81 
98 
96 
95 

%AS Acceptance Limits: Si-137 



Client: 
Project: 
LCS Matr ix  

0000b$% 
COLlJVlBW ANALYTICAJ.. SERVICES, N C .  

QNQC Report 

Gulder Associates 
ML+P 
Soil 

Service Request: ~ 9 7 0 0 7 3 5  
Date Collected: NA 
Date Received: NA 

Date Extracted: 8127197 
Date Analyzed: XR9197 

Laboratory Conuol SampleiDuplicate Labonror/ Conuol Sample Swmq 
Gasoline Range Organics (GRO) 

Sample Name: Lab Control  Sample Units: m&(ppm) 
Lab Code: A970827-SLl A970827-SL2 Basis: Dry 

Test Notes: 
P e r c e n t  R e c o v e r y  

CAS Relative 
Prep Analysis T r u e V d u e  Result Accepmce Percent Result 

Analyte Method Method LCS DLCS LCS DLCS LCS DLCS Limits Difference Notes 

GasolinrRmgeOrpics(GR0) EPAjO3OA AK101.0 25.0 25.0 23.7 24.0 95 95 67-129 I 



Client: Golder Associates 
Project: bU+P 

Sample Name: A970828-ICV 
Lab Code: ICV 
Test Notes: 

ICV Source: V082007 

h a l y i e  

,&J 1 : , J  0 1 1 0 0 b 5 9  - ~. 

COLUWlBW ANALYTICAL SERVICES, INC. 

QMQC Repon 

Service Request: A970073 j 
Date .halyzed:  8/28/97 

Iniriai Calibration Veriiication (ICW  sum^ 
Gasoline Range Organics (GRO) 

Units: u s  (ppb) 
Bass: NA 

Analysis 
Method 

Gasoline Rmg Organics (GRO) SOljM 

True 
Value 

500 

Result 

430 

Percent Result 
Recovery Notes 

86 



Client: Colder Associates 
Project: ML+P 

Service Request: A9700735 
Date h21yzed:  8/29/97 

Continuing Calibration VerJication (CCV) S u i n m a r y  
Gasoline Range Organics (GRO) 

Sample Name: A970828-WL4 
Lab Code: C C V l  
Test Nates: 

Units: u$ (ppb) 
Basis: NA 

Analyte 
Analysis True  
Method Value 

Percent Result 
Recovery Notes 

98 

Result 

493 Gdsolhe Range Organics (GRO) 801SM 500 

Approved By' Date: 



Client: Golder Associates 
Project: MLCP 

Sample Name: AY70828-WL6 
Lab Code: ccv2 
Test Notes: 

iinalyte 

042 ; + OOOQbq l  . . .  . . ,  
COLUMBIA iWriLYTIChL SERVICES, INC. 

Q N Q C  Repon 

Sen ice  Request: A9700735 
Date Analyzed: any197 

Continuing Calibration Verification (CCV, Summary 
Gasoline Range Organics (GRO) 

Analysis 
Method 

Gasoline Range Org&ucs (GRO) 8015M 

True 
Value 

500 

Result 

506 

Units: u y l  (ppb) 
Basis: NA 

Percent Result 
Recovery Notes 

101 

Date. 

090015 
Rpr Nio 

Approved By L 
CCVlG7IIpIP 

00nlVOA.XLI. CCV (1) my97 

I /I 
090015 Rpr Nio 

Approved By Date. 

CCVlG7IIpIP 

00nlVOA.XLI. CC'I [?) my97 



Client: Golder Associates 
Project: ML+P 

Sample Name: A970903-WL1 
Lab Code: ccv3 
Test Notes: 

A n d y t e  

QNQC Report 

Sewice Request: 49700735 
Date .halyzed: 9/4/97 

Continuing Calibration Verification (CC- Summary 
Gasoline R a g e  Organics (GRO) 

Analysis 
Method 

Gasoline Range Organics (GRO) 8015M 

True 
Value 

500 

units: u g L  (ppb) 
Basis: NP. 

Percent Result 
Result Recovery Nates 

479 96 



Client: Golder Associates 
Project: MLCP 

Sampie Name: A970903-WL6 
Lab Code: ccv4 
Test Notes: 

Analyte 

QMQC Repon 

Service Request: ~ 9 7 0 0 7 3  j 

Date Analyzed: 914197 

Continuing Calibration Venilcation (CCV Summaq 
Gasoiine Range Organics (GRO) 

.4nalysis True 
Method Value Result 

Gasoline Range Organics (GRO) 8 0 1 3 4  500 495 

Units: uglL (ppb) 
Basis: NA 

Percent Result 
Recovery Notes 

99 



Client: Golder Associates 

Sample Matrix Soil 
Project: ML+P 

Surrogate R e c o v q  Summary 
Aromatic Voladle Organics 

Prep Method: EPA 5030A 
h d y s i s  Method: 8020.4 

Sample Name 

s- 1 
Method Blank 
Lao Control Sample 
Lab Conlrol Sample 

Lab Code 

A970073 5-00 I 
A970827-SBI 
A970827-SLI 
A970827-SLZ 

Test 
Piotes 

Service Request: ~ 9 7 0 0 7 3 s  
Date Collected: 8~2197  
Date Received: 8,27197 

Date Extracted: 8/27197 
Date Analyzed: 9/4/97 

units: PERCENT 
Basis: NA 

Percent Recovery 
4-3romofluorobemem 

88 
59 
85 
ss 

CAS Acceptance Limits: - 76-120 



Client: Golder Associates 
Project: ML+P 

Sample Name: A970903-WL.6 
Lab Code: ccv4 
Test Notes: 

QMQC Report 

Service Request: A970073 j 
Date Analyzed: 9/4/97 

Analysis 
Analyte Method 

Gasalme Range Organics (GRO) 80 15M 

Continuing Calibration Vedication (CCV) Summary 
Gasoline Range Organics (GRO) 

T m e  
Value 

500 

Result 

495 

Units: uyl (ppb) 
Basis: NA 

Percent Result 
Recovery Notes 

99 



QMQC Report 

Client: h i d e r  Associates 

Sample Matrix Sail 
Project: ML+P 

Surrogate Recovery Summary 
Aromaric Voladle Organics 

Prep Method: EPA 5030A 
hdysis  Method: 8020A 

Sample Name 

s-I 
Method Blank 
Lab Control Sample 
Lab Control Sample 

Lab Code 

~9700735-001 
A970827-SBI 
A970827-Sil 
A970827-SL2 

Test 
Notes 

Service Request: ~970073s  
Date Collected: 8/22/97 
Date Received: 8f27197 

Date Extracted: 807197 
Date Analyzed: 914197 

Percent Recovery 
4-Bramoiiuorobenzens 

88 
39 
85 
SS 

CAS Accqptance Limits: 76-120 



Client: 
Project: 
LCS n1latris: 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Benzene 
Toluene 
ELhylberuene 
Xylenes, Total 

QMQC Report 

Ga lder Associates 
ML+P 
Soil 

Service Request: ~ 9 7 0 0 7 3 s  
Date Collected: NA 
Date Received: NA 

Date Estracted: 8/27/97 
Date Analyzed: 8/29/97 

Laboratory Control SampleDuplicate Laboratory Coma1 Sample Summary 
Aromatic Volatile Organics 

Lab Control Sample Units: rng&(pprn) 
A970527-SL1, 

Prep 
lMethod 

EPA 5OjOA 
EP.4 5OjOA 
EPA 5030A 
EPA 5030A 

A970827-SL2 Basis: Dry 

P e r c e n t  R e c o v e r y  
CAS Relative 

Analysis True Value Result Acceptance Percent Result 
Method LCS DLCS LCS DLCS LCS DLCS Limit! Difference Notes 

EOZOA 2.50 2.50 2.48 2.56 99 102 71-125 3 
8 0 2 0 ~  2.50 2.50 2 .58  2.66 I03 106 74-13 

8 0 2 0 ~  2.50 2.50 2.66 2.76 106 I10 i ! - l 2 2  4 

8 0 2 0 ~  7.50 7.50 7.90 8.17 I05 109 71-122 3 

* 



Client: 
Project: 

Sample Name: 
Lab Code: 
Test Notes: 

ICV Source: 

.Analyte 

Bcmene 
Toluene 
Ethylbenzene 
Xylenes, Total 

COLUMBIA ANALYTICAL SERVICES. INC. 

QAJQC Repon 

f f U U Q b 9 8  

Golder Associates 
ML+P 

A9706jO-ICV 
ICVl  

V062103 

Service Request: ~ 9 7 0 0 7 j ~  
Date .Analyzed: 6/30/97 

Imnal Callbration Vzrliicailon (ICV) Summary 
luornatic Volaule Orgmcs 

Analysis 
Method 

8020A 
802OA 
8020'4 
8020A 

True 
Value 

50.0 
50.0 
50 0 
150 

Units: ~1q'L. (ppb) 
Basis: NA 

Percent Result 
Resulr Recovery Notes 

4 4 4  89 
-16 L 92 
47 6 95 
I" 96 

Approved BY: Dare: 

ICVl03196 



D Q 0 0 b 9 9  COLUMBW AY.ALYTICAL SERVICES, N C .  r;-6tst(f I 
Q.?JQC Report 

Client: Golder Associates 
Project: ML+P 

Sample Name: AY70901-ICV 
Lab Code: lCV2 
Test Notes: 

ICV Source: V090 10 1 

h a l y t e  

BeCUene 
Toluene 
Ethylbenzene 
Xylenes, Total 

Service Request: ~9700735 
Date .Analyzed: 9/1/97 

Initial Calibration Verification (109 Summary 
Aromatic Volarile Organics 

Units: uy'L (ppb) 
Basis: HA 

hnalysis 
Method 

50204 
8020A 
SOZOA 
802OA 

True  
Value 

50.0 
50.0 
50.0 
I50 

Percent 
Result Recovery 

50.2 IO0 

54.0 I08 
159 106 

50.1 i n0  

Resuit 
Notes 



0 0 0 0 ," 0 0 COLUWlBW AYALYTICAL SERVICES, INC 

Q.4IQC Report 

" !  

Client: Galder Associates 
Prolect: F/U+P 

Sample Name: A970828-WL3 
Lab Code: CCVI 
Test Notes: 

h d l y t e  

Benzene 
Toluene 
E~hylbcmene 
Xylenes, Total 

SeMCe Request: A9700735 
Date Analyzed: 8/29/97 

Continuing Calibration VeriTication (CCV) Summary 
.Aromatic Volatile Organics 

Analysis 
Method 

SO2OA 
8020A 
80204 
80204 

True 
Value 

50.0 
50.0 
50.0 
I50 

Result 

51.8 
55.9  
55.4 
165 

U i t S :  uf l  (ppb) 
Basis: NA 

Percent Result 
Recovery Notes 

I Od 

I08 
111 
I10  

- 

Approved By 
CCVIalIlI17Y 

W ~ W O A R U  -ccv m y 9 7  



Client: Golder Associates 
Project :  m-? 

Sample Name: 
Lab Code: 
Test Notes: 

Analyte 

Benzene 
Toluene 
Ethylbenzene 
Xylenes. Total 

A970828-WLj 
ccv2 

QAIQC Report 

Service Request: ~ 9 7 0 0 7 3  j 

Date Analyzed: 8129197 

Continuing Calibration Veniication (CCV, Sunmap 
Aromaric Volatile Organics 

Units: u:A (ppb) 
Basis: NA 

Analysis 
Method 

8020A 
8020A 
8020A 
8020A 

T r u e  
Value 

50.0 
50.0 
50.0 
150 

Result 

jl 8 
53 8 
55.8  
166 

Percent Result 
Recovery Notes 

IO4 
10s 
I I? 
111 



' ' O COLUMBM ANALYTICAL SERVICES, N C  

Q N Q C  Report 

Client: Goldrr Associates 
Project: ML+P 

Sample Name: 
Lab Code: 
Test Notes: 

Annalyte 

Benzene 
Toluene 
Ethylbenzene 
Xylenes, Total 

S e r v i c e  Request: A9700735 
Date .Analyzed: 9/4/97 

Continuing Calibration Venication (CCV) Summary 
Aromauc Volatile Organics 

A970903-WLj 
c c v 3  

.Analysis 
Method 

8020A 
8020A 
9020.4 
8020A 

Tme 
Value 

50.0 
50 0 
50.0 
150 

Result 

49.3 
48.9 
51.9 
151 

Approved By' 5 

Units: UPJL (ppb) 
Basis: NA 

Percent Result 
Recovery Notes 

99 
98 
I04 
lo1 

Date: & 



Client: Golder Associates 
Project: bU+P 

Q N Q C  Report 

Sample Kame: 
Lab Code: 
Test Notes: 

Analyte 

aenzene 
Toluene 
i thylbenzene 
Xylenes, Total 

A970903-WLj 
ccv4 

Sen ice  Request: ~9700738 
Date .Analyzed: 9/4/97 

Continuing Calibration Venication (CCV, Summary 
Ammatic Volatile Organics 

Analysis 
Method 

9020.4 
8020A 
9020A 
8020A 

True 
Value Result 

50.0 51.2 
50.0 50.2 
50.0 52.S 
150 I55 

Units: u y l  (ppb) 
Basis: NA 

Percent Result 
Recovery Notes 

102 
100 
106 
I03 



- 
COLUMBIA ANALYTICAL SERVICES, LNC * 

0 0 0 0 1 0 1 !  
Q N Q C  Report 

Client: Goider Associates 

Sample Matrix: Soil 
Project: MLiP 

Surrogate Recovey S l l m m a r j  

Diesel Range Organics P R O )  

Prep Method: ED.4 3840 
h a l y s i s  Method: AK102.0 

Sample Name 

s-I 
Method Blank 
Lab Control Sample 
Lab Control Sample 

Lab Code 

A970073840l 
A970902-Sal 
A970902SLl 
A970902SL2 

Test 
Notes 

CAS Acceptance Limirr: 

Sewice Request: A9700735 
Date Collected: 8l2u97 
Date Received: 8/27/97 

Date Ertracted: 9/2/97 
Date Analyzed: 9/16/97 

Unit.: P E R C N  
Basis: NA 

Percent Recovery 
p-Tephenyl 

I14 
84 
97 
79 

50.150 



0.0 0 0 1 F s 

Client: 
Project: 
LCS M a t r i x  

COLUMBIA AiYWZLLYT1C.a SERVICES, IXC. 

QAIQC Repon 

Gulder Associates 
ML+P 
Soil 

Service Request: ~ 9 7 0 0 7 3 5  
Date Collected: NA 
Date Received: NA 

Date Estracted: 912197 
Date .Analyzed: 9/15/97 

Laboratav COnGoi SampieiDuplicate Laboratory ConGol Sample S m q  
Diesel Range Organics P R O )  

Sample Name: Lab Conlrai Sample Units: mgKg 
Lab Code. A970902-SL1, A970902-SL2 Basis: Dry 
Test Notes: 

P e r c e n t  R e c o v e r y  
CAS Relative 

Prep Analysis True Value Result Acceptance Percent Result 
h d y t e  Method Method LCS DLCS LCS DLCS LCS DLCS Limits Difference Notes 

D~eseIRangeDrganics@RO) EP.43540 AK102.0 267 267 2% 257 106 96 60-120 10 



. n c :  O $  
COLUMBIA ANALYTICAL SERVICES, INC. *' 0 0 0 0 7 0 b  - 

Q N Q C  Report 

Client: Golder Associates 
Project: ML+P 

Sample Name: Icv a 1 0 2  
Lab Code: ICVI 
Test Nates: 

h a l y t e  

Service Request: ~ 9 7 0 0 7 3 s  
Date Analyzed: 9/15/97 

Initial Calibration VerFfication (ICW Summary 
Diesel Range Organics P R O )  

Analysis 
Method 

Diesel Range Organics (DRO) AK102.0 

True 
V l u e  

2060 

units: mgrL 
Basis: NA 

Percent Result 
Result ~ R-ry Notes 

1980 96 



Client: Golder Associates 
Project :  ML+P 

Sample Name: ICV a 1 0 2  
Lab Code: ICVl 
Test Nores: 

ICV Source: SV7031905 

Service Request: A9700738 
Date .Analyzed: 9116197 

Initial Calibration Veriiication (ICV) Summary 
Diesel Range Organics (DRO) 

Analysis 
Method 

Diesel Range Organics (DRO) ~3302.0 

T r u e  
Y d u e  

2060 

Result 

2090 

Units: mg/I 
Basis: NA 

Percent Result 
Recovery Notes 

101 

i 



Client: Golder Associates 
Project: hU+P 

Sample Name: A970915-CCVI 
Lab Code: CCVI 
Test Notes: 

QNQC Repon 

Service Request: ~ 9 7 0 0 7 3 5  
Date .Analyzed: 9/15/97 

Continuing Calibration Verification (CCV3 Summary 
Diesel Range Organics P R O )  

UNu: mg/L 
Basis: NA 

.Analysis 
Method 

Diesel Rvlge Organics (DRO) AK102.0 

Tme 
Value 

2500 

Result 

2360 

Percent Result 
Recovery Notes 



* UMBIA ANALYTICAL SERVICES, l3C.  u -  
i. 

QNQC Report 

Client: Folder Associztes 
Project: ML+P 

Sample Name: A970916-AKi 
Lab Code: CCVl 
Test Notes: 

Andy te  

Service Request: A9700735 
Date Analyzed: 9/16/97 

Continuing Calibration Veriilcation (CCV Summarj 
Diesel Range Organics (DRO) 

Analysis True 
Method Value 

Diesel Range Organics (DRO) itY102.0 2500 

Result 

2470 

Units: m a  
Basis: NA 

Percent Result 
Recovery Notes 

99 



QMQC Reporr 

Client: Golder Associates 

Project: NL+P 
Service Requesr: ~ 9 7 @ 0 7 3 8  

Date h d y z e d :  9/15/97 

Continuing Calibration Veriilcation (CCY Summaq 
Diesel Range Organics P R O )  

Sample Name: A970915-CCV3 
Lab Code: ccv2 
Test Notes: 

h a l y t e  
rioalysis True 
Method Value Result 

Diesel Rvlge Organics (DRO) AK102.0 2500 2430 

Units: r n g L  
Basis: NA 

Percent Result 
Recovery Notes 

97 



4-W-H 
COLUMBIA A?iALYTIC.AL SERVICES, INC. 

QMQC Report 

! : 0 0 0 1 1  I 

Client: Guider Associates 
Project: ML+P 

Sample Name: A970916-Am 
Lab Code: CCV? 
Test Notes: 

Analyte 

Senice Request: A9700735 
Date Analyzed: 9/16/97 

Continuing Calibration Verification (CCV) Summary 
Diesel 2ange Organics P R O )  

Units: mgL 
Basis: XA 

Analysis 
Method 

Diesel Range Organics (DRO) AIcI02.0 

True 
Value 

2500 

Result 

2180 

Percent Result 
Recovery Notes 

87 



QNQC Report 

Client: a l d e r  Associates 
Project: ?VE+P 

Sample Name: A970915-CCV5 
Lab Code: CCVI 
Test Notes: 

.halyte  

Service Request: A970073 j 
Date .haiyzed: 9/15/97 

Continuing Calibration Verification (CCV, Summary 
Diesel Range Organics P R O )  

.balysis  True 
Method Value 

Diesel Range Organics P R O )  AKIflZ.0 2500 

Result 

2360 

Units: mgiL 
B a s :  NA 

Percent Result 
Recovery Notes 

94 

Approved By: Date: 



n m  
COLUMBIA ANtUYTIChL SERVICES, N C .  

QMQC Repon 

Client: Golder Associates 
Project: ML+P 

S m p k  Name: A970915-CCVi 
Lab Code: ccv4 
Test Notes: 

Analyte 

Continuing Calibration Veniication (CCV Summary 
Diesel Range Organics P R O )  

.Analysis True 
Method Value 

Diesel Range Organics (DRO) AK102.0 2500 

Service Request: A9700735 
Date Analyzed: 9/15/97 

Result 

2500 

Units: mgL 
Basis: NA 

Percent Result 
Recovery Notes 

100 

Date: 



COLUMBIA ANALYTICAL SERVICES, 1 

QAIQC Report 

Client: Colder Associates 
Project: ML+? 
Sample Matrix: Soil 

Prep Method: EPA 3540 
Analysis Method: AK103.0 

Sample Name 

s-I 
Method Slank 
Lab Control Sample 
Lab Conirol Sample 

Surrogate Recovery Summary 
Resldual Range Organics (RRO) 

Lab Code 

A9700735-001 
A97090ISBl 
~970902-SLj 
A970902SL4 

Test 
Notes 

C 4 S  Accepance Limits: 

Senice Request: A9700735 
Date Collected: 3/22/97 
Date Received: 8/27/97 

Date Estracted: 9/1/97 
Date Analyzed: 9/16/97 

Units: PERCEM 
Basis: NA 

Percent Recovery 
n-Triaconrane 

98 
82 
76 
83 

50.150 



Client: 
Project: 
LCS Matris:  

Sample Name: 
Lab Code: 
Test Notes: 

h a l y t e  

QAIQC Report 

Golder Associates 
ML+P 
Soil 

Service Request: A9i00735 
Date Collected: N.4 
Date Received: NA 

Date Extracted: 9/2/97 
Date -4nalyzed: 9/15/97 

Laboratory Control SampIoDuplicate Laboratory Conuol Sample Summary 
Residual Range Organics 0”J.O) 

Lab Control Sample 
A970902-SLS, A970902-SLd 

UNts: rn& 
Basis: DV 

P e r c e n t  R e c o v e r y  
CAS Relative 

Prep  Analysis True  Value Result Acceptance Percent Resnlt 
Method Method LCS DLCS LCS DLCS LCS DLCS Lirmts Difference Notes 

60-100 3 ReridualRang Or~azics(RR0) EPA3540 AK103.0 267 267 200 207 75 78 



f! : _ j  ,n 
'- c , 0 0 @ 0 1 f COLUMBIA A".ALYTIC.AL SERVICES, NC. . . ,  . 

QAJQC Repon 

Client: Go lder Associares 
Project: m + P  

Sample Name: ICV AN03 
Lab Code: ICVI 
Tesc Notes: 

ICV Source: SV7031906 

Analyte 

Service Requesi: A9700735 
Date Analyzed: 9/14/97 

Initial Calibration Vdicadon fJCV Summary 
Residual Ranse Organics &QO) 

Analysis 
Me rho d 

R e s i d d  Range Organics (RRO) Iuc103.0 

True 
Value 

2006 

Result 

1550 

Units: mgiL 
Basis: NA 

Percent Result 
Recovery Notes 

77 

Approved By: Date: 
Y 



Client: Cmlder Associates 
Project: ML+P 

Sample Name: ICV %I03 
Lab Code: ICVI 
Test Notes: 

ICV Source: 

.4nalyte 

Service Request: A970073 j 
Date Analyzed: 911619: 

Initial Calibration Veritication (ICW S m q  
Residual Range Organics (RRO) 

Analysis TIX? 
Method Value 

Residual Range O r g m i c s  (RXO) Iuc103.0 2006 

Result 

1760 

units: mg/L 
Basis: Nti  

Percent Result 
Recovery Notes 

58 

Date: f l  2L 4 ?- 

090939 
Approved By: 
ICVfl32196 

W7IIPHC*GS - ICV 9nzzpI hp. No.: 



0 0 0 0 7 8 COLUMBIA ANALYTICAL SERVICES, I? * 
Q U Q C  Repori 

Client: Golder Associates 
Project: ML+P 

Sample Name: A970915-CCVZ 
Lab Code: CCVl 
Ten Notes: 

h a l y t e  

Service Request: A9700735 
Date .Analyzed: 9115197 

Conrinuing Calibration Verification (CCV) S u m m q  
Residual Range Organics (RRO) 

Analysis True 
Method Value 

Residual Range Orgmics (RRO) M I 0 3 . 0  2500 

Result 

1910 

units: m g L  
Basis: N.4 

Percent Result 
Recovery Notes 

76 



I 

' n n ?  I 1 
COLUMBM .mALYTlCAL SERVICES, INC. 

0 @ 0 0 1 ! 9  

Q.NQC Report 

Client: Golder Associates 

Project: ML+P 

Sample Name: A970916-RR1 
Lab Code: CCVl 
Test Notes: 

Anaiyie 

Service Request: A9700735 
Date Analyzed: 9/16/97 

Continuing Calibration Veriication (CCV) Summary 
Residual Range Organics (RRO) 

h a l y s i s  
Method 

Residual Range Orgvlics (RRO) iuc103.0 

True 
Value 

2500 

Result 

1930 

Percent Result 
Recovery Notes 

75 

000941 
Approved By: Date: 
CCV/'XI 197p 

W7llPHCAGI-CCV P P I  R p  No.: 



QMQC Repon 

Client: Golder Associates 
Project: >L+P 

Sample Name: A9709iSCCV4 
Lab Code: ccvz 
Test Notes: 

Analyte 

Service Request: A97007jS 
Date .Analyzed: 9/15/97 

Continuing Calibration Verittcation (CCV) Summary 
Residual Range Organics M O )  

Units: mg/L 
Basis: NA 

Analysis True  
Method Value 

Residual Ranqe Organics (RRO) AKiOj.0 2500 

Percent Result 
Result Recovery Notes 

2040 s2 

./j 
Approved B y  $,L.;' 
CCVIO?I397P 

MmJPHC.AC3 - C N K  W V 7  

090042 
Date: 

CCVIO?I397P 
R p  No.. 

MmJPHC.AC3 - C N K  W V 7  



0 0 0 0 7 1 COLUMBIA ,INALYTICAL SERVICES, N C .  

QNQC Repon 

Client: Golder Associates 
Project: ML+P 

Sample Name: A970916-RR2 
Lab Code: ccvz 
Test Notes: 

Analyte 

Service Request: A9700735 
Date .Analyzed: 9/16/97 

Continuing Calibration Veriilcation (CCV, S u m m r j  
Residual Range Organics (RRO) 

Analysis True 
Method Value 

Residual m e  Organics (RRO) kK103.0 2500 

Result 

1870 

Units: m@ 
Basis: NA 

Percent Result 
Recovery Notes 

75 



4- 
COLUMBIA AiVALYTICAL SERVICES, *I c. 0000122 

QMQC Report 

Client: Golder Associates 
Project: MLCP 

Sample Name: A970915-CCV6 

Test Notes: 
Lab Code: CCV3 

Analyte 

Service Request: A970073 j 
Date Analyzed: 9/15\97 

Continuing Calibration Vaiilcation (CCt? Summary 
Residual Range Organics (RRO) 

h a l y s i ?  TIUe 
Method Value 

Residual Range Organics (RRO) AK103.0 2SOO 

Result 

2380 

Units: r n g k  
Basis: NA 

Percent Result 
Recovery Notes 

95 



COLUMBLA ALLALYTICa SERVICES, Cr 
0 0 0 0 7 7 ~  

Sample Name: A97091j-CCV8 

Test Notes: 
Lab Code: c c v 4  

Analyte 

.. - 
Q N Q C  Repon 

Clienk Golder Associates 
Project: ML+P 

Service Request: A9700735 
Date Analyzed: ?/I 5/97 

Continuing Calibration Veriiicadon (CCV, S m n ~ a r y  
Residud Range Organics (RRO) 

Analysis True 
Method Value 

Residual Range Bgan ics  (RRO) AK103.0 2300 

Result 

2370 

Units: mgL 
Basis: NA 

Percent Result 
Recovery Notes 

91 



COLUi\.lBI.A .&V.ALYTICAL SERVICES, MC, dl-n-n! 

Client: Golder Associates Inc 

Project: M L & P  
Sample Matrix: Soil 

Surrogate Recovery Summary 
Polynuclear k o m a t i c  Hydrocarbons 

Prep Method: 3550 
Analysis Method: 8270B 

Service Request: S9701667 

Date Collected: NA 
Date Received: NA 

Date Extracted: NA 
Date Analyzed: N A  

Units: m q K g  (ppm) 
Basis: NA 

Test P e r c e n t  R e c o v e r y  
Sample Name Lab Code Notes 2FP PHL NBZ F B ?  TE? VPH 

s-l 
Method Blank 

2FP 
PHL 
NBZ 
FBP 
TB? 
TPH 

S I  

S9701667-001 

S970905-SE I 
9 SI 60 62 a9 7 S I  190 SI 

5 5  74 104 75 5 8  59 

CAS Acccotance Limits: 25-121 24-11> 19-12? 23-128 30-I l j  18-137 

2-Fluorophenol 
Phenol-D6 
Nitrobenzene-D5 
2 -Fluorobiphenyl 
2,4.6-Tdxomophenol 
Terphenyl-D 14 

Surrogate recovery out of control limits due to matrix interference. 

Approved By. m~'$ Date: 7'/31L//41 

090046 
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APPENDEX B 

CHAIN OF CUSTODY INFORMATION 
COOLER RECEIPT FORM 



i 

Columbia Analytical Services, Inc. 
Cooler Receipt and Preservation From 

Client: Golder Associates Work order: A9700735 
Project: ML+P 
Cooler received on: 8/27/97 and opened on 8/27/97 by Meghan Kennish 

k h  E& 
1 Were custody seals on outside of cooler? x 0 0 

If yes, how many and where? 

Were signature and date correct? x 0 0 

l f  

2 
3 
4 
5 
6 
7 

Were custody papers properly filled out (ink, signed, stc .... )? 

Did all bottles arrive in sood condition (unbroken, etc .... )? 

Were all bottle labels correct (analysis, preservation, etc .... )? 

Did all battle Labels and tag5 a g e e  with custody papers? 

Were correct bottles used for test indicated? 
Were VOA vials checked for absence of a u  bubbles, and noted? 

X 0 0 

X 0 0 

x 0 0 

X 0 0 

x 0 

0 0 

0 

x 
8 Ternperamre of cooler upon receipt 3.2 Degrees C - 

Explain any discrepancies: 

I I Yes I No I1 
pH I Reagent I It 12 I NaOH I I 

Yes = all samples OK 
No = Samples were preserved at lab as listed 

Comments: 

Number  of pages (including cover sheet): 1 090049 
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March 7, 2000 

Municipal Light and PoweI 
1201 East Third Avenue 
Anchorage, Alaska 99501 

Attn: Mr. Jim Pfeiffer Fax: 263-5836 

RE: FEBRUARY 2000 SITE ACTIVITIES AT 1201 EAST THIRD AVENUE, 
MUNICIPAL LIGHT AND POWER SITE 3, ANCHORAGE, ALASKA 

This letter report presents the results of our February 2000 site activities at Municipal 
Light and Power's (ML&P) Transformer Shop, 1201 East Third Avenue, Anchorage, Alaska. 
This work effort is in general accordance with our November 24, 1999 proposal which was 
approved by Mr. Jim Pfeiffer of ML&P on December 13, 1999, and Mr. Michael Knieger of the 
Municipality of Anchorage (MOA) on December 14, 1999. This report includes a summary of 
remediation system monitoring, product recovery, monitoring well installation, and soil and 
groundwater sampling performed by Shannon & Wilson. 

Remediation System Monitoring 

A vapor sample, designated VEAIS, was collected from the exhaust stack of the on-site 
vapor extraction system (VES) on February 3, 2000. This is the fourth sampling of the VES as 
part of this on-going project. The previous monitoring and sampling results for the remediation 
system have been provided in previous status reports. Prior to the collection of the analytical 
vapor sample, field measurements of the stack exhaust were collected. Temperature and flame- 
ionization detector (FID) readings of the stack emissions were recorded and the velocity of air 
movement in the stack exhaust and the individual VES lines was determined using pitot tubes. 
Once these parameters stabilized, the analytical sample was collected from the VES exhaust 
sample port in a 1-liter stainless steel cylinder provided by the laboratory. A description of the 
VES sample and field measurements are provided in Table 1. 

Product Recovery 

On February 28, 2000, Alaska Pollution Control (APC) attempted to pump oily water 
from Vapor Extraction Well VES-4 using a vacuum truck. The well was dry, therefore, oily 
water was not recovered. Typically, about 5 gallons of oily water has been removed from this 
well on a quarterly basis. 

Y-5954-2 



Monitoring Well Installation 

Boring MW9 was advanced on February 1, 2000 near the location of Monitoring Well 
MW8, as shown in Figure 1. To advance and sample the boring, Discovery Drilling provided a 
truck-mounted CME-75 drill rig equipped with a 4-inch I.D. hollow-stem auger and 3-inch O.D. 
split-spoon samplers. A representative of Shannon & Wilson was present continuously during 
field activities to log the materials encountered during drilling and screen the subsurface soils. 
This information has been summarized on the boring log, included as Figure 2. 

The augers and split-spoon samplers were steam cleaned offsite prior to use at the site to 
avoid potential cross-contamination of soil residue from previous activities. The boring was 
advanced to approximately 9.5 feet bgs and soil samples were collected during drilling at 
approximately 2.5-foot intervals. Although, groundwater was not encountered during drilling the 
boring was completed as a monitoring well. The well was allowed to sit for about 24-hours in an 
effort to allow groundwater to enter the well. Drill cuttings were placed in a 55-gallon drum and 
stored on site. 

During drilling activities, soil samples were collected for field headspace screening and 
potential laboratory analysis. Soil from the split-spoon samplers was placed in sealable plastic 
bags and the appropriate analytical sample containers using decontaminated stainless steel 
spoons. The analytical sample containers were immediately placed in a cooler following 
collection and maintained at a temperature of approximately 4" C in the field. The headspace 
samples were allowed to equilibrate to a common temperature and screened following headspace 
sampling protocols. Screening was accomplished by inserting a sampling probe into the plastic 
bag using an OVM 580B photoionization detector (PID). The maximum PID reading was then 
recorded for each sample. Based on headspace screening one analytical soil sample was selected 
from the boring for testing. The results of the field screening are summarized in Table 2 and 
Figure 2. The sampler's name, the date, and time of sample collection are listed on the chain-of- 
custody forms included in Attachment 1. 

After completing the boring to the desired depth, the well casing was installed inside the 
auger string to the bottom of the boring. The well was constructed of 2-inch nominal I.D., 
schedule 40 PVC pipe with threaded connections. The lower portion of the monitoring well was 
made up of a 6.5 foot section of PVC well screen with 0.010-inch slots. The screened portion of 
the well was placed such that the slots would span the expected low and high groundwater levels. 
A continuous silica sand pack was used to backfill around the well screen to about one foot 

Y-5954-2 



above the screen. Bentonite chips were used to backfill around the PVC in the vadose zone 
above the sand pack to about one foot below grade. A flush mount protective casing was 
installed around the monitoring well and was embedded in a portland cement grout. The location 
of the monitoring well is shown on Figure 1 and the monitoring well construction details are 
shown on Figure 3. 

On February 2, 2000 the depth to groundwater was recorded for the well using an 
electronic water level indicator. The well contained approximately 0.4 inches of water. The well 
was, therefore, considered dry and was not developed or sampled. 

As part of this project Monitoring Well MW8 was to be decommissioned. Since 
Monitoring Well MW9 was considered dry, Monitoring Well MW8 was not removed. The wells 
will be reevaluated in April 2000, during the next quarterly groundwater sampling event. 

Groundwater Sampling 

Groundwater samples were collected from Monitoring Wells MW-3, MW-6. MW-7. and 
MW-8 on February 2, 2000. The locations of the wells are shown in Figure 1. Prior to the 
collection of the groundwater samples, the four wells were each purged of a minimum of three 
well volumes of water using a variable-speed submersible pump equipped with new disposable 
tubing. The purgewater from the four wells is being temporarily stored on-site in a 55-gallon 
drum. At the time of sampling, temperature, specific conductance, dissolved oxygen. and pH 
values were measured in the groundwater collected from the four monitoring wells. Water level, 
purging, and sampling data for the sampling event are presented in Table 3. 

Laboratory Analyses 

The vapor sample from the VES discharge stack was submitted to CT&E Environmental 
Services. Inc. (CT&E) of Anchorage, Alaska and analyzed for aromatic volatile organics (BTEX) 
using EPA Method 8021B and gasoline range organics (GRO) using EPA Method 8015M. 

The soil sample, designated MW9-S2, was analyzed for diesel range organics by Alaska 
Method 102 (AK 102) and GROBTEX by AK lOl/EPA 8021B. In addition. a trip blank 
accompanied the samples to and from the laboratory and was analyzed for GROiBTEX by AK 
IOUEPA 8021B. 

Y-5954-2 
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Four groundwater samples and a duplicate sample, designated Samples MW3. MW6. 
MW7. MW8, and MW10, were analyzed for DRO by AK 102 and GROBTEX by AK lOl/EPA 
602. In addition, Sample MW6 was analyzed for polynuclear aromatic hydrocarbons (PAHs) by 
EPA Method 610. A trip blank accompanied the samples to and from the laboratory and was 
analyzed for GROIBTEX by AK 101/EPA 8021B. The soil and groundwater samples were also 
submitted to CT&E for analysis. 

Cleanup Criteria 

The applicable soil and groundwater cleanup criteria are contained in the January 22. 
1999 Oil and Hazardous Substances Pollution Control Regulations. The applicable cleanup 
criteria for soil were developed using Tables B1 and B2 of 18 AAC 75.340 for Method Two 
cleanup criteria. These levels are less than 300 ppm GRO, 250 ppm DRO, 0.02 ppm benzene. 
5.4 pprn toluene, 5.5 ppm ethylbenzene, and 78 ppm xylenes. 

The applicable groundwater cleanup criteria are contained in Table C of 18 AAC 75.345. 
These levels are less than 1.3 ppm GRO, 1.5 pprn DRO, 0.005 ppm benzene. 1 .O ppm toluene. 
0.7 ppm ethylbenzene, and 10.0 ppm xylenes. The cleanup levels for the PAH compounds vary 
and results which exceed the applicable cleanup levels are discussed below. 

Analytical Results 

Vapor Sample VEAIS did not contain benzene, toluene, ethylbenzene, xylenes, or GRO 
above the laboratory reporting limit. The September 1999 sampling of the system contained 
0.930 pprn toluene and 2.49 ppm xylenes and did not contain benzene, ethylbenzene, or GRO 
above the laboratory reporting limit. The September 1998 and January 1999 samples did not 
contain detectable GRO or BTEX. The laboratory results of the vapor sample are summarized o~ 
Table 1. 

Soil Sample MW9-S2 was collected from about 5.0 to 7.0 feet bgs in Boring MW9 and 
contained 1,330 pprn DRO, 3,880 pprn GRO, 59.4 pprn benzene, 244 ppm toluene, 61.3 pprn 
ethylbenzene, and 282.2 ppm xylenes. The concentration of GRO, DRO, and the BTEX 
constituents exceed the applicable cleanup criteria. The soil analytical results are summarized on 
Table 4. 

Y-5954-2 
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The analytical results of the groundwater samples are summarized in Table 4, while a 
cumulative summary of the current and previous groundwater analytical results are included in 
Table 5. Monitoring Wells MW3 and MW7 did not contain detectable GRO, DRO, or BTEX. 
Monitoring Well MW6 contained 0.419 ppm GRO and did not contain detectable DRO, BTEX, 
or PAH compounds. Sample MW8 and Duplicate Sample MW10, collected from Monitoring 
Well MW8 contained a maximum of 12.0 ppm DRO, 0.33 ppm GRO, 0.172 ppm benzene, and 
0.00532 ethylbenzene and did not contain toluene or xylenes. Monitoring Well MW8 exceeds 
the applicable cleanup levels for DRO and benzene. The individual laboratory reports for the 
February 2000 sampling event are presented in Attachment 1, 

Quality Control 

For quality control purposes a duplicate sample, designated Sample MW10, was collected 
and analyzed for DRO, GRO, and BTEX. The duplicate water sample was submitted to the 
laboratory to provide the data necessary to assess sampling and analytical precision. The results 
of the project sample were compared to the duplicate sample results using the summary statistic 
of relative percent difference (RF'D). Based on these calculations, the RPD of the DRO, GRO. 
benzene, and ethylbenzene analyses is 3.4%> 6.3%, 6.6%, and 13%, respectively. Toluene and 
xylenes were not detected in the sample set therefore, the RPD could not be calculated. The 
precision of the DRO, GRO, benzene. and ethylbenzene results are within the data quality 
objective (DQO) of +/-4o% for DRO and GRO and +/-3o% for the BTE,X constituents. The 
DQOs for this project are contained in Shannon & Wilson's April 20, 1991 Quality Assurance 
Project Plan (QAPP) for UST Site Assessments, as amended by the adoption of the ADEC UST 
Procedures Manual, dated March I ,  1999. 

A soil trip blank and a water trip blank, designated TBS and TB, respectively, were also 
submitted to the laboratory for analysis. The trip blanks did not contain detectable GRO or 
BTEX. Therefore; the samples were not impacted by the sampling handling or shipment process. 

Discussion of Results 

Groundwater measurements indicated that the water level in Monitoring Well MW8 and 
MW9, was about 5.36 feet bgs and 9.17 feet bgs, respectively. Monitoring Well MW8 is located 
about three feet northwest of Monitoring Well MW9. Monitoring Well MW8 was installed in 
May 1994 and at the time of drilling groundwater was encountered at about 5.5 feet bgs. No 
groundwater was encountered during the drilling of Monitoring Well MW9 in February 2000. 

Y-5954-2 
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During the drilling of Monitoring Well MW8 and MW9, a silt confining layer was encountered 
at about 9.25 feet bgs and at about 5.0 feet bgs, respectively. It appears that the fine grained soil 
in the vicinity of the Transformer Shop, including Monitoring Well MW8, was excavated deeper 
than in the vicinity of Monitoring Well MW9. Therefore, the gravel fill underlying the footprint 
of the building may be creating a ‘bathtub’ where water accumulates above the silt beneath and 
surrounding the building’s footprint. 

The groundwater sampling results indicate that the wells north of the building continue to 
contain concentrations of petroleum hydrocarbons that are below the appropriate cleanup levels. 
The groundwater samples collected from Monitoring Well MW8, which is located south of the 
Transformer Shop in a former UST excavation, contain concentrations of DRO and benzene that 
continue to exceed the appropriate cleanup criteria. 

The results of the on-going remediation system monitoring indicate that the system is 
removing low levels of volatile petroleum hydrocarbons from the subsurface. Based on the 
results of the soil samples collected from Monitoring Well MW9 and the groundwater samples 
from Monitoring Well MW8 it is apparent that the soil and groundwater south of the building is 
still impacted with petroleum hydrocarbons. Therefore, the system is doing little to remediate 
this area south of the building. As a result, the system needs to be modified to address this area 
of impacted soil and groundwater south of the building. 

Limitations 

This report was prepared for the exclusive use of our client and their representatives in 
the monitoring of this site. The findings we have presented within this report are based on 
limited research and information provided by others and on the sampling and analysis that we 
conducted at this site. It is possible that our tests may have missed some higher levels of 
petroleum hydrocarbon constituents or hazardous substances. As a result, the analysis and 
sampling performed can only provide you with our best judgements as to the environmental 
characteristics of the sample locations, and in no way guarantees that an agency or its staff will 
reach the same conclusions as Shannon & Wilson, Inc. The data presented in this report should 
be considered representative of the time of our sampling. Changes in site conditions can occur 
with time, because of natural forces or human activity. In addition, changes in government 
codes, regulation or laws may occur. Because of such changes beyond our control, our 
observations and interpretations may need to be revised. 

Y-5954-2 
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Shannon & Wilson has prepared Attachment 2, “Important Information About Your 
GeotechnhliEnvironmental Report”, to assist you and others in understanding the use and 
limitations of our report. You are advised that various state and federal agencies (ADEC. EPA. 
etc.) may require the reporting of this information. Shannon & Wilson does not assume the 
responsibility for reporting these finding and therefore, has not, and will not disclose the results 
of this study, except with your permission or as required by law. 

We appreciate this opportunity to be of service and your continued confidence in our 
firm. If you have any questions or comments concerning this report, please call the undersigned. 

Sincerely, 

SHANNON & WILSON, INC. 

Prepared by: Reviewed by: 

Dan P. McMahon 
Environmental Scientist I1 

hi-<- Suielman. C.P.G. 
Principal Hydrogeologist 

Enc: 

cc: Mr. Michael Krueger, MOA 

Tables 1 through 5, Figures 1, 2, & 3, and Attachments 1 & 2 
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’arameter Tested ]Method* 
I 

w. . . A w 3 N ,  INC. 

(See Attachmeit 1) 
VEAIS 

2/3/2000 
I 

TABLE 1 - SUMMARY OF VAPOR SAMPLE FIELD MEASUREMENTS AND ANALYTICAL RESULTS 

IAnalvtical Samnle Number and Collection Date 

Jxhaust Stack FID Reading - ppm 
khaust Stack Temperature - Fahrenheit 
{xhaust Flow Pressure - inches water 
{xhaust Differential Pressure - inches water 
{xhaust Flow Velocity - fpm 

Lromatic Volatile Organics (BTEX) 
Benzene - ppm 
Toluene - ppm 
Ethylbenzene - ppm 
Xylenes - ppm 

jasoline Range Organics (GRO) - ppm 

iolatile Petroleum Hydrocarbons - Ibs/day 

Sensidyne FID 50 
Thermometer 50 
Vacuum Gauge 53 
Pitot Tube 0.27 
Conversion Charts? 2000 

EPA 8021B C0.780 
EPA 80218 <0.660 
EPA 8021B <OS80 
EPA 8021B <OS80 

EPA 8015M/8021B <70.0 

Ideal Gas Law** <1.5 

March 2000 

KEY DESCRIPTION 
* 
** 

See Attachment I For Detection Limits 
Using a Cas Constant of R=75.6 Pa.m”3/Kg.K 
Flow Rates Calculated From Pitot Tube! 
Manometer Conversions 
Less Than The Detection Limit of 0.780 ppm 

t 

C0.780 

Y-5954-2, 1201 East Third Avenue, Anchorage, Alaska Table I 1 Page 1 of 1 



SHANNON & WILSON. INC 

Sample No. - 

TABLE 2 - SAMPLE LOCATIONS AND DESCHlPTJONS 

Date Sample Location (See Tables 3 ;U 4 and Figures I iG 2) 
Result 

(ppm) 

Boring B1 
MWY-SI I 2/1/2000 IBorineNo MW9. SamoleNo 1 

Sample Clilssitieatian 

MW9-S2* 
MWY-S3 

Groundwater 
MW3* 
MW6* 
MW7' 
MW8* 
MWIO' 

Quality Control 
TBS' I 2/1/2000 lTrin blank aecommnied soil sarnnle iars toifram labomtow 

. .  
2/1/2000 
2/1/2000 

Boring No MW9, Sample Nu. 2 
Baring No. MW9, Sample No. 3 

2/2/2000 Monitoring Well MW3 
2/2/2000 Monitoring Well M W 6  
2/2/2000 Monitoring Well MW7 
2/2/2000 Monitoring Well MW8 
2/2/2000 Duplicate of Sample MW8 

. _  
TR* I 2/2/2000 ITrip blank accompanied water samplc bottles tdfrom laboratory 

KEY DESCRIPTION 
Sample analyzed hy the laboratow 

- Not applicable 

- Field screening instrument war an 5808 OVM PID 
Sample number preceded by Y5954 on chain-of-custody 

March 2000 

Depth 

2.5-4.0 
5 0-7.0 
7 5-9.5 

12 02 
18.75 
17 13 
5.36 
5.36 

9 8  

64 
48 I 

Brown, silly, gravelly SAND; moist 
Gray, sandy SILT, m m t ,  petroleum odor 
Gray SILT, moist; petroleum odor 

Groundwater 
Groundwater 
Groundwater 
Groundwatcr 
Groundwatcr 

Mcthanol and Ottawa Sand 
IOrganic Free Wafer 

0 
D 
0 
3 
d 
w 
0 

3 .  

Y-5954-2, 120 I East l 'hird Avenuc, Anchorage, Alaska 'iable 2 /Page 1 of 1 



TABLE 3 - WAT&&@@~F$OG &&&&&SON, INC 

WELL NUMBER 
DATE WATER LEVEL MEASURED 
TIME WATER LEVEL MEASURED 
MP ELEVATION, FT 
DEPTH TO WATER BELOW MP, FT 
WATER LEVEL ELEVATION, FT 

WATER LEVEL MEASUREMENT DATA 

MW3 MW6 MW7 MW8 MW9 
2/2/2000 2/2/2000 2/2/2000 2/2/2000 2/2/2000 

11:lO I1 :OO 11:05 11:15 I I :20 
NM NM NM NM NM 
12.02 18.75 17.13 5.36 9.17 
NM NM NM NM NM 

1 1 :40 
18.75 
24.16 
5.41 
0.16 
0.87 
4.0 
3.9 
123 
6.38 
0.5 

SAMPLING/PURGING DATA 

1220  
17.13 
20.79 
3.66 
0.16 
0.59 
3.0 
3.7 
22 1 
6.41 
2.0 

WELL NUMBER 1 MW3 I MW6 I MW7 I MW8 I MW9 
DATE SAMPLED I 2/2/2000 I 2/2/2000 I 2/2/2000 1 2/2/2000 I 2/2/2000 

DIAMETER OF WELL CASING 

TIME SAMPLED 
DEPTH TO WATER BELOW MP, FT 
TOTAL DEPTH OF WELL BELOW MP, FT 
WATER COLUMN IN WELL, FT 
GALLONS PER FOOT 
GALLONS IN WELL 
TOTAL GALLONS PUMPED/BAILED 
TEMPERATURE, C 
SPECIFIC CONDUCTANCE, UMHOSKM 

DISSOLVED OXYGEN. PPM 
PH 

2-inch I 2-inch 2-inch 2-inch 2-inch 

13:OO 
12.02 
20.01 
7.99 
0.16 
1.28 
4.0 
3.8 
223 
6.58 
0.8 

1350 
5.36 
7.09 
1.73 
0.16 
0.28 
1.5 
3.9 
410 
6.87 
1.2 

NS 
9.17 
9.55 
0.38 
0.16 
0.06 

0 
NM 
NM 
NM 
NM 

March 2000 

Purging & Sampling Method Submersible Pump 
Sampling Personnel: Stafford Glashan 

KEY 
MP = Measuring Point 
NM = Not Measured 
NS =Not  Sampled 

Y-5954-2, 1201 East Third Avenue, Anchorage, Alaska Table 3 / Page 1 of 1 



TABLE 4 - SUMMARY OF ANALYTICAL KESULTS 

<O 0900 

<000050 
<o 0020 
4 0020 
<o o(120 

SHANNON & WILSON, INC. 

031 

" 0 161 
<0 0020 
0 00468 
<o 0020 

GROUNDWATER 
Cleanup 

Method' Level 
AK 102 l m e l  Range Organics (DKOj - ppm 

iasoline Range Organics (GRO) - ppm AK 101 

4romatic Volatile Organics (BTEX) 
R e n x ~ e  - ppm 
~laluene - ppm 
Ethylbenzene - ppm 
Xylenes - ppm 

EPA 602 
EPA 602 
EPA 602 
EPA 602 

0.005 
1 

0 ~ 7  
10 

'olynuclcar Aromatic Hydrocarbons ( P a l s )  - ppm 

mrcc of Sample, Sample Number d Depth in Feet (See .Table 3 an 

EPA 6 10 Various 

Well r n ' 3  Well MW6 

- SOlL 

Parameter Tested IMethod' Level 
Total Solids - percent SM18 2540G NA 

Cleanup 

18 7s 
<o 395 

Boring MW9 
MWY-SZ 
5.0-7 0 

88 7 

<0 0900 c00900 

<o 00050 <o 00050 

<0 0020 <o 0020 

- 1 ND 

<o 0020 a 0020 
<o 0020 co 0020 

Diesel Range Organics (DROj - ppm 

Gasoline Range Organics (GKOj - ppm 

Aromatic Volatile Organics (B l  LX) 
Benzene - ppm 
Toluene - ppm 
Ethylbenzene - ppm 
Xylenes - ppm 

AK 102 

AK 101 

EPAXO2lBiAK 101 
EPA 8021BiAK 101 
EPA 8021BlAK 101 
EPABO2IkXAK 101 

ISource of Samr 

250 

300 

1330 

3880 

March 2000 

0.02 I 59.4 

Well h W 7  
- T T + G K ?  * <0 357 

IO0 

<2 49 

<00124 
<O 0498 
<O 0498 
<no498 

KEY DESCRII'TION 
See Anachment I for compounds tested and limits ofdetection 

Sample not analyxd for parameter 
Atialyte helow laboratory reponing limit of 0 395 ppm 
Ihplicate of Sample MW8 

ND Analyte not detected 

c0 3Ys 

NA Not A p p l i ~ d h l ~  

ttschment 1)  
W8 

MWIO" 
5 36 
I I  6 

0 33 

0 172 
10 0020 
0 00532 
co 0020 

Quality Control 

71 

<0.0900 

~ 0 . 0 0 0 5 0  
<0~0020 
<0.0020 1 <0.0020 

tfachmenf I) t 
Y-5954-2, 1201 East 'Third Avenue, Anchorage, Alaska Table 4 / Page 1 of 1 



SHANNON & WILSON, INC 

March 2000 

TABLE 5 - CUMULATIVE SUMMARY OF GROUNDWATER ANALYTICAL RESULTS 

Monitoring Well 
MW3 

MW6 

MW7 

MWX 

Date 
8/27/1998 
1213 111998 
311 91 I999 
6/23/1999 
9/30/199Y 
2/2/2000 

8/27/1998 
12/3 111998 
311 9/1999 
6/23/1999 
913011999 
2/2/2000 

8/27/1998 
1213 111998 
3/19/1999 
6/23/1999 
913011 999 
2/2/2000 

6/23/1999 
9/30/1999 
2/2/2000 

DRO 

0.206 
0 669 

'0.333 
0.427 
4.42 

a 3 9 5  

0.282 
0.759 
1.21 
2.17 
1.43 

0.419 

r w  

<0. I04 
0.158 

4 . 2 9 7  
<0.319 
a 3 5 7  

7.53 
5.34 
12.0 

a 3 0 9  

Benzenc 

._ 

._ 

.. 

.. 

.. 
<0.0900 

__ 
.. 
._ 
.- 

__ 
<0.0900 

.. 

._ 

.. 

__ 
_. 

<0.0900 

0.25 
0.22 
0.33 1 0.172 

_. 
_. 
.. 

.. 

__ 
<0.0050 

__ 
_. 
_. 
.. 
.. 

<0.0050 

.. 

.. 

.. 

._ 
_. 

<0.0050 

0.103 
0.0599 

KEY DESCRIPTION 
ND Analyte not detected 
.. 

~ 0 . 3 3 3  
Sample not analyzed for parameter 
h a l y t e  helaw Iaboratoy reporting limit of 0.333 ppm 

Y-5954-2. I201 East Third Avenue, Anchorage. Alaska 

3 
> 

2 
3 
2 
W 
9 

.fable 5 / Page 1 of I 



Approximate Location of 
Former UST Excavation 

Approximate Location of 
Former PumD Island 

0 W0 
Approximate Scale in Feet 



MATERIAL DESCRIPTION 

NOTES 
1 .  The stratification lines represent the approximate boundaries between so11 @per, 

2. The discussion in the ten Of this repon is necessary fop a pmper understanding of 

3 Water level. If indicated above, IS for the date specified and may vary. 

4. USC lener Symbol based on visual classification. 

and the tranrition may be gradual 

the nature Of Dubnudace materials. 

.Asphalt 
~~~ ~~ ~ ~~~~ ~_i 
Brown. slightly silty, sandy GRAVEL; moist 
Brown, silty, gravelly SAND; moist 

Gray, sandy SILT; moist; petroleum odor 

Gray SILT; moist 

. ~ ~~ 
_ _ _ - _ _ _ - . ~  ~~ 

~ 

~ ~~ 

Bottom of Boring 
Boring Completed 2/1/00 

1201 East Third Avenue 
Anchorage, Alaska 

LOG OF BORING NO. MWS 

March 2000 Y-5954.: 

SHANNON & WILSON, INC. 
G8otaehnkal and Emimnm*ntai ConsUBLs Fig. 

LEGEND 

Resistance 
(340 Ib weight. 3 0  drop) 

A Blows per foot 



p n e ' I , . - )  
' L  I ,  

Casinq DescriDtion 

2-inch diameter, Schedule 40 pvc well - 

casing 3.0F1. - 

2-inch diameter, 0.010 slotted Schedule ~ 

40 PVC well screen 

e . , ,  . ,  -: . .  i 

-.-&-@k!?!L Portland Cement - - 2 . ~ 1 .  Hydrated Bentonite Chips e 
IT:! 

~ ~~; 

-_ 
I ~ -  

~~ 

10-20 Filter Sand r~~~ ~~ ~- 
~~~ 

r 
T 1~~ i 

~~ 

Backfill DescriDtion 

_, Asphait 

LEGEND 

2 Ground Water Level ATD 
? Static Ground Water Level 

NOTE: All joints use threaded connections. 

1201 East Third Avenue 
Anchorage, Alaska 

MONITORING WELL MWS 
CONSTRUCTION DETAIL 



ATTACHMENT 1 

RESULTS OF ANALYTICAL TESTING BY 

CT&E ENVIRONMENTAL SERVICES, INC., 

ANCHORAGE, ALASKA 



200 W. Potter Drive 
Anchorage, AK 99518-1605 
Tel: (907) 562-2343 
Fax: (907) 561-5301 
Web: httpY/uwW.cteesi.com 

Dan McMahon Stafford Glashan 
Shannon & Wilson Inc. 
5430 Fairbanks Street Ste 3 
Anchorage, AK 995 18 

Work Order: 10004 15 
Y5954-2 ML&P Site 3 

Client: Shannon & Wilson Inc. 
Report Date: February 10,2000 

Enclosed are the analytical results associated with the above workorder. 

As required by the state of Alaska and the USEPA, a formal Quality AssurancelQuality Control Program is 
maintaned by CT&E. A copy of our Quality Control Manual that outlines this program is available at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth in 
our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E 
Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data 

U 
J 
B 
* 
GT GreaterThan 
D Secondary Dilution 
LT Less Than 
! Surrogate out of range 

Indicates the analyte was analyzed for but not detected. 
Indicates an estimated value that falls below PQL, but is greater than the MDL 
Indicates the analyte is found in the blank associated with the sample. 
The analyte has exceeded allowable limits. 

SGS Member of the SGS Group (Societe Generale de Surveillance) 

http://httpY/uwW.cteesi.com


CT&E Ret# 1000415001 
Client Name 
Project Name/# 
Client Sample ID Y5954-MW9-S2 
Matrix 
Ordered By 

Shannon & Wilson Inc 
Y5954-2 ML&P Site 3 

So i V S o I i d 

Client PO# 
Printed DateiTime 02/10/2000 9:03 
Collected Datemime 02/01/2000 10:25 
Received Datemime 02/01/2000 16:15 
Technical Director Stephen C. Ede 

Released B y r  - F A  
Sample Remarks: 

DROIRRO - Pattern consistent with weathered middle 
distillate. 
DRORRO - Surrogate recoveries outside controls due to 
matrix interference. 
GRO/BTEX- Surrogate recoveries do not meet QC goals due to sample dilution. Results are not affected. 

parameter 
Al lowable Prep Analysis 

Resul ts POL Un i t s  Method L i m i t s  Date Da te  l n i t  

SOLlOS 

Total  s o l i d s  

VOLATILE FUELS DEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P & M -Xylene 

0-Xylene 

surrogates 

4-Bromofluorobenrene <Surr, 

1.4-Difluorobenzene <Sum> 

SEMI VOA FUELS DEP7 

Diesel  Range Organics 

88.7 % SM18 254OG 

3880 164 mg/Kg AK101/8021B 

59.4 0.818 mg/Kg AK101/8021B 

244 3.27 mg/Kg AK101/8021B 

61.3 3.27 mg/Kg AK101/8021B 

205 3.27 mg/Kg AKlO1/8021B 

77.2 3.27 mg/Kg AK101/8021B 

4170 ! % AKlO1/8021B 

2410 ! % AK101/8021B 

1330 110 mg/Kg AK102 OR0 

02/08/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

50-150 02/01/00 02/04/00 

60-120 02/01/00 02/04/00 

02/03/00 02/06/00 

KWM 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MMP 

Surrogates 

5a  Androstane (surr) 292 ! % AK102 OR0 50-150 02/03/00 02/06/00 MMP 



CT&E Ref.# 1000415002 
Client Name 
Project Name/# 
Client Sample ID Y5954-TBS 
Matrix SoiliSolid 
Ordered By 

Shannon & Wilson Inc 
Y5954-2 ML&P Site 3 

Client PO# 
Printed DateiTime 02/10/2000 9:03 
Collected Datemime 02/01/2000 0:OO 
Received DateiTime 02/01/2000 16:15 
Technical Director Stephen C. Ede 

Released By r k F A  
Sample Remarks: 

AlLowable Prep  Analysis 
Parameter Resul ts POL U n i t s  Method I i m i  t +  D a t e  n-t. I n i t  

~ 

SOLIDS 

Total  S o l i d s  

VOLATILE FUELS OEPl 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P 8. M -Xylene 

o-Xylene 

Surrogates 

4-0romafluorobenzene tSurr> 

1.4-Oifluorobenzene <Surr> 

100 

~~ 

% SM18 2540G 

2.49 U 2.49 mg/Kg AK101/80210 

0.0124 U 0.0124 mg/Kg AK101f8021B 

0.0498 U 0.0498 mg/Kg AK101/8021B 

0.0498 U 0.0498 mg/Kg AK101/8021B 

0.0498 U 0.0498 mg/Kg AK101/80210 

0.0498 U 0.0498 mg/Kg AK101/80210 

94.2 

97.9 

X AK101/80210 

% AK101f80210 

~ 

02/08/00 KUM 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04/00 

02/01/00 02/04 /00  

02/01/00 02/04/00 

50-150 02/01/00 02/04/00 

50-150 02/01/00 02/04/00 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 



1888415 

CHAIN OF CUSTODY RECOHU SHANNON &WILSON, INC. 
I --MI Gsolechnicsl and Environmenlal Consultanls 

I I I I I I I J 

shipping bill 11 any) 

No. F-19-911UR 



200 W. Poller Drive 
Anchorage, AK 99518-1605 
Tel: (907) 562-2343 
Fax:(907) 561-5301 
Web: httpJ/www.cteesi.com 

Dan McMahon 
Shannon & Wilson Inc. 
5430 Fairbanks Street, Suite 3 
Anchorage, AK 995 18 

Work Order: 1000438 
Y5954-2 ML&P 

Client: Shannon & Wilson Inc. 

Report Date: February 10,2000 

Enclosed are the analytical results associated with the above workorder. 

As required by the state of Alaska and the USEPA, a formal Quality AssuranceiQuality Control Program is 
maintaned by CT&E. A copy of  our Quality Control Manual that outlines this program is available at your request 

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth in 
our Quality Assurance Program Plan. 

I f  you have any questions regarding this report or if we can be of any other assistance, please call your CT&E 
Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

U 
J 
B 

GT 
D 
LT 
! 

* 

Indicates the analyte was analyzed for but not detected. 
Indicates an estimated value that falls below PQL, but is greater than the MDL. 
Indicates the analyte is found in the blank associated with the sample. 
The analyte has exceeded allowable limits. 
Greater Than 
Secondary Dilution 
Less Than 
Surrogate out of range 

SGS Member of the SGS Group (Societe Generale de Surveillance) 

http://httpJ/www.cteesi.com


CT&E Ref.# 1000438001 
Client Name 
Project Name/# Y5954-2 ML&P 
Client Sample ID Y5954-VEAIS 
Matrix Gas & Air 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed Datemime 02/10/2000 17:49 
Collected Datemime 02/03/2000 13:30 
Received Datemime 02/03/2000 14:OO 
Technical Director Stephen C. Ede 

Released By ==L-+-F& 
Sample Remarks: 

Allowable Prep Analysis 
Pa Pame t e r Results PQL Units Method Limits Date Date Ini t 

VOLATILE FUELS DEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P a M -xylene 

o-Xylene 

20.0 u 20.0 ppn CTE 8015M/8021B 02/09/00 02/09/00 MAH 

0.780 U 0.780 ppn CTE 8015M/8021B 02/09/00 02/09/00 MAH 

0.660 U 0.660 ppn C T E  8015W80218 02/09/00 02/09/00 MAH 

0.580 U 0.580 ppn CTE 8015MI8021B 02/09/00 02/09/00 MRH 
0.580 U 0.580 ppm CTE 8015M/8021B 02/09/00 02/09/00 MAH 

0.580 U 0.580 ppm CTE 8015M/8021B 02/09/00 02/09/00 MAH 



SHANNON Geolschncal and Envirmmenlal 81 WILSON, Consullanls INC. CHAIN OF CUSTODY RECORD 

1800438 
-g* 

Laboratory 



A W.! 3 
CT&E Environmental Services Inc. , . ~ ~ ” ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

200 W. Potter Drive 
Anchorage, AK 99518-1 605 
Tel: (907) 562-2343 
Fax: (907) 561-5301 
Web: http-//ww.cteesi.com 

Dan McMahon Stafford Glashan 
Shannon & Wilson Inc. 
5430 Fairbanks Street Ste 3 
Anchorage, AK 99518 

Work Order: 1000427 
Y5954-2 MLP 

Client: Shannon & Wilson Inc. 
Report Date: February 16,2000 

Enclosed are the analytical results associated with the above workorder. 

As required by the state of Alaska and the USEPA, a formal Quality Assnrance/Quality Control Program is 
maintaned by CT&E. A copy of our Quality Control Manual that outlines this program is available at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth in 
our Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E 
Project Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

U 
J 
B 
* 
GT Greater Than 
D Secondary Dilution 
LT LessThan 
! Surrogate out of range 

Indicates the analyte was analyzed for but not detected. 
Indicates an estimated value that falls below PQL, but is greater than the MDL 
Indicates the analyte is found in the blank associated with the sample. 
The analyte has exceeded allowable limits. 

SGS Member of the SGS Group (Societe Generale de Surveillance) 

http://http-//ww.cteesi.com


CT&E Ref.# 1000427001 
Client Name 
Project Name/# Y5954-2 MLP 
Client Sample ID Y5954-MW3 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed DateiTime 02/16/2000 14:05 
Collected Date/Time 02/02/2000 13:OO 
Received Datemime 02/02/2000 14:30 
Technical Director 

Released 

Stephen C. Ede 

Sample Remarks: 

Parameter 
Allowable P r q ,  Analysis 

Resul ts PPL Un i t s  Method L i m i t s  Date nate l n i t  

VOLATILE FUELS OEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P 8. M -Xylene 

o-xvlene 

Surrogates 

4-Bromofluorobenzene <Surr> 
1.4-Difiuorobenzene <Surr> 

S E M I  VOA FUELS DEPT 

Diesel  Range Organics 

Surrogates 

5a Androstane <surr)  

0.0900 U 

0.00050 U 

0.0020 u 
0.0020 u 
0.0020 u 
0.0020 u 

89.8 

105 

0.395 U 

69 

0.0900 mg/L 

0.00050 mg/L 

0.0020 mg/L 

0.0020 mg/L 

0.0020 mg/L 
0.0020 mg/L 

x 
x 

0.395 mg/L 

x 

AK101/602 Combo 
AK101/602 Combo 

AK101/602 Combo 

AK101/602 Combo 

AK101/602 Combo 
AK101/602 Combo 

AK101/602 Combo 

AK101/602 Combo 

AKlO2 OR0 

AKlO2 DRO 

02/04/00 02/04/00 

02/04/00 02/04/00 

02/04/00 02/04/00 

02/04/00 02/04/00 

02/04/00 02/04/00 

02/04/00 02/04/00 

50-150 02/04/00 02/04/00 

60-120 02/04/00 02/04/00 

02/04/00 02/05/00 

50-150 02/04/00 02/05/00 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MMP 

MMP 



CT&E Ret# 1000427002 
Client Name 
Project Name/# Y5954-2 MLP 
Client Sample ID Y5954-MW6 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed Datemime 02/16/2000 14:OS 
Collected Datemime 02/02/2000 11:40 
Received Datemime 02/02/2000 14:30 
Technical Director Stephen C. Ede 

Released By - 5 9 k P A -  
Sample Remarks: 

DRORRO - Unknown hydrocarbon with several peaks. 

ALLouable P r q ,  Analysis 
Parameter Resul ts POL Un i t s  Method L i m i t s  Date Date l n i t  

VOLATILE FUELS DEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P a M -Xylene 

o-Xylene 

SUPrOgates 

4-Bromofluorobenzene <Surr> 

1.4-Oifluorobenzene <Surr> 

HPLC 

Naphthalene 

Acenaphthylene 

Acenaphthene 

F luorene 

Phenanthrene 

Anthracene 

Fluoranthene 

Pyrene 

Benzo(a)Anthracene 

Chrysene 

Benzotbl F Luoranthene 

Benzotkl f luoranthene 

Benzo ta l  pyrene 

Dibenrora,hl anthracene 

Benzo1g.h. i l p e r y l e n e  

I ndeno [1,2,3-c, dl pyrene 

0.0900 U 0.0900 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.00050 U 0.00050 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

92.2 

107 

12.0 u 
12.0 u 
12.0 u 
1.20 u 

0.602 U 

0.602 U 

0.0301 U 

0.602 U 
0.0120 u 
0.602 U 

0.0120 u 
0.0120 u 
0.0602 U 

0.120 u 
0.0602 U 

0.120 u 

12.0 

12.0 

12.0 

1.20 

0.602 

0.602 

0.0301 

0.602 

0.0120 

0.602 

0.0120 

0.0120 

0.0602 

0.120 

0.0602 

0.120 

% AK101/602 Combo 50-150 02/04/00 02/04/00 MAH 

% ~ K l O l / 6 0 2  Combo 60-120 02/04/00 02/04/00 MAH 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

€PA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

EPA 610 

02/04/00 

0 2 I O  4 I O  0 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/04/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

02/14/00 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

SPM 

Surrogates 



CT&E Ref.# 1000427002 
Client Name 
Project Name/# Y5954-2 MLP 
Client Sample ID Y5954-MW6 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed Datemime 02/16/2000 14:05 
Collected Datemime 02/02/2000 1 1  :40 
Received Datemime 02/02/2000 14:30 
Technical Director Stephen C. Ede 

Allowable P r e p  ~ ~ ~ ~ y ~ i ~  
Parameter Results PQ L Uni ts  Method L im i t s  Date Date l n i t  

HPLC 

P-Terphenyl <Turn 

2-Fluorobiphenyl <Surr> 

SEMI VOA FUELS DEPT 

Diesel Range Organics 

Surrogat f f  

5a Androstane <surr) 

100 

81.7 

% EPA 610 47-115 02/04/00 02/14/00 SPM 

% EPA 610 32-99 02/04/00 02/14/00 SPM 

0.419 0.357 mg/L AKlO2 DRO 02/04/00 02/05/00 MMP 

X AK102 DRO 50-150 02/04/00 02/05/00 MMP 115 



CT&E Environmental Services Inc. 

CT&E Ref.# 1000427003 
Client Name 
Project Name/# Y5954-2 MLP 
Client Sample ID Y5954-MW7 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed Datemime 02/16/2000 14:05 
Collected Datemime 02/02/2000 1230 
Received Datemime 02/02/2000 14:30 
Technical Director Stephen C. Ede 

Released By r k 7 &  
Sample Remarks: 

Al lowable Prq,  Analysis 
Parameter Resul ts PQL U n i t s  Method L i m i t s  Date Oate In i t  

VOLATILE FUELS DEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P & M -Xylene 

o-xy1ene 

S u r r o g a t s  

4-Bromofluorobenzene G u r r ,  

1.4-Oifluorobenzene <Surr> 

0.0900 U 0.0900 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.00050 U 0.00050 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

92.4 

108 

X AK101/602 Combo 50-150 02/04/00 02/04/00 MAH 

X AK101/602 Combo 60-120 02/04/00 02/04/00 MAH 

SEMI VOA FUELS OEPT 

Diesel  Range Organics 0.357 U 0.357 mg/L AKlO2 O R 0  02/04/00 02/05/00 MMP 

Surrogatf f  

5a Androstane <surr> 97.7 X AKlO2 DRO 50-150 02/04/00 02/05/00 MMP 



CT&E Ref.# 1000427004 
Client Name 
Project Name/# Y5954-2 MLP 
Client Sample ID Y5954-MW8 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed Datemime 02/16/2000 1405 
Collected Datemime 02/02/2000 1350 
Received Datemime 02/02/2000 14:30 
Technical Director Stephen C. Ede 

-==3L-s--7& 
Released By 

Sample Remarks: 
DRO - Heavier hydrocarbons contributing to diesel 
range quantitation. 
DRORRO - Pattern consistent with lube oil. 
DRO - Surrogate does not meet QC goals due to heaveier hydrocarbon interference. 

Parameter Resul ts PQL Un i t s  Method 
Al lowable Prep ~ n a l y s i s  
L i m i t s  Date Date l n i t  

V O L A T I L E  FUELS DEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P 8 M -Xylene 

0- Xy L ene 

surrogates 

4-Bromofluorobenzene <Surr> 

1.4-Oifluorobenzene <Surr> 

SEMI VOA FUELS DEPT 

Diesel  Range Organics 

Surrogates 

5a  Androstane <surr> 

0.31 0.0900 mg/L AK101/602 Combo 02/04/00 02/04/00 

0.161 0.00050 mg/L AK101/602 Combo 02/04/00 02/04/00 

0.0020 u 0.0020 mglL AK101/602 Combo 02/04/00 02/04/00 

0.00468 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 

0.0020 u 0.0020 mglL AK101/602 Combo 02/04/00 02/04/00 

0.0020 u 0.0020 mglL AK101/602 Combo 02/04/00 02/04/00 

92 

114 

X AKlD1/602 Combo 50-150 02/04/00 02/04/00 

X AKl01/602 Cornha 60-120 02/04/00 02/04/00 

12.0 0.345 mglL AKlO2 DRO 02/04/00 02/05/00 

323 ! X AKl02 DRO 50-150 02/04/00 02/05/00 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MAH 

MMP 

MMP 



CT&E Ref.# 1000427005 Client PO# 
Client Name Shannon & Wilson Inc. Printed DateiTime 02/16/2000 14:05 
Project Name/# Y5954-2 MLP Collected Datemime 02/02/2000 14:OO 
Client Sample 1D Y5954-MW10 Received Datemime 02/02/2000 14:30 
Matrix Water (Surface, Eff., Ground) Technical Director Stephen C. Ede 
Ordered By 

Released By r + 7 A  
Sample Remarks: 

DROiRRO - Pattern consistent with lube oil. 
DRO - Heavier hydrocarbons contributing to diesel 
range quantitation. 
DRO - Surrogate does not meet QC goals due to heavier hydrocarbon interference. 

Al lowable P r e p  Analysis 
Parameter Resul ts PPL U n i t s  Method L i m i t s  Date Date In i  t 

VOLATILE FUELS DEPT 

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P & M -Xylene 

o-Xylene 

S u r r o g a t s  

4-Bromafluorobenzene (Surr) 

1.4-DifLuorobenzene (Surr) 

0.33 0.0900 mg/L AK1011602 Combo 02/04/00 02/04/00 MAH 

0.172 0.00050 mg/L AK1011602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mglL AKlOl/602 Combo 02/04/00 02/04/00 MAH 

0.00532 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04 /00  MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

90 

116 

% AK101/602 Combo 50-150 02/04/00 02/04/00 MAH 

% AKlOl/602 Combo 60-120 02/04/00 02/04/00 MAH 

SEMI  VOA FUELS DEPT 

Diesel  Range Organics 11.6 0.385 mg/L AKlO2 DRO 02/04/00 02/05/00 MMP 

Surrogates 

5a Androstane (surr)  % AKlO2 DRO 50-150 02/04/00 02/05/00 MMP 293 ! 



CT&E Ret# 1000427006 
Client Name 
Project Name/# Y5954-2 MLP 
Client Sample ID Y5954-TB 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Client PO# 
Printed DateITime 02/16/2000 14:05 
Collected Datemime 02/02/2000 0:OO 
Received DateiTime 02/02/2000 14:30 
Technical Director Stephen C. Ede 

Released By r-Fd- 
Sample Remarks: 

Allowable Prep Analysis 
Parameter Results PQL Uni ts  Method L im i t s  Date Date I n i t  

VOLATILE FUELS DEPl  

Gasoline Range Organics 

Benzene 

Toluene 

Ethylbenzene 

P & M -Xylene 

o-Xylene 

Surrogates 

4-Bromafluarobenzene (Surr) 

1.4-Dif luorobenzene <Surr> 

0.0900 U 0.0900 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.00050 U 0.00050 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 wlL AK101/602 Combo 02/04/00 02/041ao MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

0.0020 u 0.0020 mg/L AK101/602 Combo 02/04/00 02/04/00 MAH 

77.4 

99.4 

% AK101/602 Combo 50-150 02/04/00 02/04/00 MAH 

% AK101/602 Combo 50-150 02/04/00 02/04/00 MAH 
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ATTACHMENT 2 

“IMPORTANT INFORMATION ABOUT YOUR 

GEOTECHNICALIENVIRONMENTAL REPORT” 



0 0 0 0 1 5 1  *? . .. 

SHANNON & WILSON, INC. 
Geotechnical and Environmental Consultants 

Attachment to Y-5954-2 
Dated: March 2000 
To: Municipal Light and Power 
Re: 1201 East Third Avenue 

Page 1 of 2 

Important Information About Your 
Geotechnical/Environmental Report 

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

Consultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may 
not be adequate for a construction contractor or even another civil engineer. Unless indicated otherwise, your consultant 
prepared your report expressly for you and expressly for the purposes you indicated. No one other than you should apply 
this report for its intended purpose without first conferring with the consultant. No party should apply this report for any 
purpose other than that originally contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

A geotechnicalienvironmental report is based on a subsurface exploration plan designed to consider a unique set of 
project-specific factors. Depending on the project, these may include: the general nature of the structure and property 
involved; its size and configuration; its historical use and practice; the location of the structure on the site and its 
orientation; other improvements such as access roads, parking lots, and underground utilities; and the additional risk 
created by scope-of-service limitations imposed by the client. To help avoid costly problems, ask the consultant to 
evaluate how any factors that change subsequent to the date of the report may affect the recommendations. Unless your 
consultant indicates otherwise, your report should not be used: ( I )  when the nature of the proposed project is changed 
(for example, if an office building will be erected instead of a parking garage, or if a refrigerated warehouse will be built 
instead of an unrefrigerated one, or chemicals are discovered on or near the site); ( 2 )  when the size, elevation, or 
configuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified; 
(4) when there is a change of ownership; or (5) for application to an adjacent site. Consultants cannot accept 
responsibility for problems that may occur if they are not consulted after factors which were considered iil the 
development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 

Subsurface conditions may be affected as a result of natural processes or human activity. Because a 
geotechnicalienvironmental report is based on conditions that existed at the time of subsurface exploration, construction 
decisions should not be based on a report whose adequacy may have been affected by time. Ask the consultant to advise 
if additional tests are desirable before construction starts; for example, groundwater conditions commonly vary 
seasonally. 

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater 
fluctuations may also affect subsurface conditions and, thus, the continuing adequacy of a geotechnicalienvironmental 
report. The consultant should be kept apprised of any such events, and should be consulted to determine if additional 
tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are 
taken. The data were extrapolated by your consultant, who then applied judgment to render an opinion about overall 
subsurface conditions. The actual interface between materials may he far more gradual or abrupt than your report 
indicates. Actual conditions in areas not sampled may differ from those predicted in your report. While nothing can be 
done to prevent such situations, you and your consultant can work together to help reduce their impacts. Retaining your 
consultant to observe subsurface construction operations can be particularly beneficial in this respect. 

li99 
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'A REPORT'S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that 
conditions revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual 
subsurface conditions can be discerned only during earthwork; therefore, you should retain your consultant to observe 
actual conditions and to provide conclusions. Only the consultant who prepared the report is fully familiar with the 
background information needed to determine whether or not the report's recommendations based on those conclusions are 
valid and whether or not the contractor is abiding by applicable recommendations. The consultant who developed your 
report cannot assume responsibility or liability for the adequacy of the report's recommendations if another party is 
retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnicalienvironmental report. To help avoid these problems, the consultant should be retained to work with other 
project design professionals to explain relevant geotechnical, geological, hydrogeological, and environmental findings, 
and to review the adequacy of their plans and specifications relative to these issues. 

BORING LOGS AND/OR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE 
REPORT. 

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel). 
field test results, and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are 
customarily included in geotechnicalienvironmental reports. These final logs should not, under any circumstances, be 
redrawn for inclusion in architectural or other design drawings, because drafters may commit errors or omissions in the 
transfer process. 

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to 
the complete geotechnical engineeringlenvironmental report prepared or authorized for their use. If access is provided 
only to the report prepared for you, you should advise contractors of the report's limitations, assuming that a contractor 
was not one of the specific persons for whom the report was prepared, and that developing construction cost estimates 
was not one of the specific purposes for which it was prepared. While a contractor may gain important knowledge from a 
report prepared for another party, the contractor should discuss the report with your consultant and perform the additional 
or alternative work believed necessary to obtain the data specifically appropriate for construction cost estimating 
purposes. Some clients hold the mistaken impression that simply disclaiming responsibility for the accuracy of 
subsurface information always insulates them from attendant liability. Providing the best available information to 
 contractor^ helps prevent costly construction problems and the adversarial attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 

Because geotechnicalienvironmental engineering is based extensively on judgment and opinion, it is far less exact than 
other design disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To 
help prevent this problem, consultants have developed a number of clauses for use in their contracts, reports and other 
documents. These responsibility clauses are not exculpatory clauses designed to transfer the consultant's liabilities to 
other parties; rather, they are definitive clauses that identify where the consultant's responsibilities begin and end. Their 
use helps all parties involved recognize their individual responsibilities and take appropriate action. Some of these 
definitive clauses are likely to appear in your report, and you are encouraged to read them closely. Your consultant will 
be pleased to give full and frank answers to your questions. 

The preceding paragraphs are based on information provided by the 
ASFEiAssociation of Engineering Firms Practicing in the Geosciences, Silver Spring, Maryland 
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LETTER OF TRANSMITTAL 

Geotechnical & Environmental Consultants 

TO: 

ADEC 
555 Cordova Street 
Anchorage, Alaska 99501 
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Ms. Lena Hansen 
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Mr. Robret Weirner 
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0 Other 
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SHANNON &WILSON. INC. 

October 16,2000 

Municipal Light and Power 
1201 East Third Avenue 
Anchorage, Alaska 99501 

Attn: Ms. Jacqueline Rose Fax: 263-5836 

RE: AUGUST 2000 SITE ACTIVITIES AT 1201 EAST THIRD AVENUE, 
MUNICIPAL LIGHT AND POWER SITE 3, ANCHORAGE, ALASKA 

This letter report presents the results of our August 2000 site activities at Municipal Light 
and Power’s (ML&P) Transformer Shop. 1201 East Third Avenue. Anchorage. Alaska. This 
work effort is in general accordance with our November 24. 1999 proposal which was approved 
by Mr. Jim Pfeiffer of ML&P on December 13. 1999. and Mr. Michael Krueger of the 
Municipality of Anchorage (MOA) on December 14, 1999. This report includes a summary of 
remediation system monitoring, product recovery, and groundwater sampling performed by 
Shannon & Wilson. 

Remediation System Monitoring 

A vapor sample, designated VES2, was collected from the exhaust stack of the on-site 
bapor extraction system (VES) on August 28.2000. This is the third sampling of the VES as part 
of this project. The previous monitoring and sampling results for the remediation system have 
been provided in our May/June 2000 status report. Prior to the collection of the analytical vapor 
sample, field measurements of the stack exhaust were collected. Temperature and flame- 
ionization detector (FID) readings of the stack emissions were recorded and the velocity of air 
movement in the stack exhaust and the individual VES lines was determined using pitot tubes. 
Once these parameters stabilized, the analytical sample was collected from the VES exhaust 
sample port in a I-liter stainless steel cylinder provided by the laboratory. A description of the 
VES sample and field measurements are provided in Table 1. 

An evaluation of the air injection system (AIS) and VES was conducted on June 6 and 
June 26, 2000, in an effort to focus remedial effort in the former area of the USTs on the south 
side of the building. Three vertical air injection wells, designated AIS-IO, AIS-I 1, and AIS-I2 
are located in this area. It was discovered that the air flow valve for AIS-12 was shut off. 
Additionally, it was discovered that AIS-12 was not connected to the AIS and that Monitoring 
Well MW-8 was the recipient of air flow for AIS-12. Inspection of AIS-12 indicated air bubbles 
reaching the water surface in the well were due to the air injection at AIS-IO. Based on the 
absence of bubbling in Monitoring Well MW-9 (located approximately 3 feet from Monitoring 

Y-5954-2 



1201 East Third Avenue, Anchorage, Alaska 
October 16. 2000 
Page 2 

Well MW-8) and the positive air flow exiting the well when opened. the air injection at 
Monitoring Well MW-8 appears to disperse through the unsaturated zone. The observation of 
bubbles entering AIS-12 suggests a reasonable degree of air injection surrounding AIS-I 0. 
Furthermore, the air injection at Monitoring Well MW-8 appears to provide subsurface air flow 
through the soils surrounding the well and this should enhance subsurface oxygen levels. 

Product Recovery 

Tqpically. a small amount of oily water has been removed from the Vapor Extraction %ell 
VES-4 on a quarterly basis. Because no product was found in this well in June 2000 by Alaska 
Pollution Control (APC), another product recovery effort was not initiated in August 2000 

Groundwater Sampling 

Groundwater samples were collected from Monitoring Wells MW-3, MW-6. MW-7. and 
MW-9 on August 25. 2000. Monitoring Well MW-8 was dry at the time of sampling. The 
locations of the wells are shown in Figure 1. Prior to the collection of the groundwater samples. 
the four wells were each purged of a minimum of three well volumes of water using a variable- 
speed, submersible pump equipped with new disposable tubing. The purgewater from the five 
wells is being temporarily stored on-site in steel drums. The purgewater from the previous 
sampling events was collected by APC for treatment. At the time of sampling, temperature, 
specific conductance, dissolved oxygen, and pH values were measured in the groundwater 
collected from the five monitoring wells. Water level, purging. and sampling data for the 
sampling event are presented in Table 2. 

Laboratory Analyses 

The vapor sample from the VES discharge stack was submitted to CT&E Environmental 
Services, Inc. (CT&E) of Anchorage, Alaska and analyzed for aromatic volatile organics (BTEX) 
using EPA Method 8021B and gasoline range organics (GRO) using EPA Method 8018M. 

The four groundwater samples, designated Samples MW3, MW6, MW7, and MW9 were 
submitted to CT&E and analyzed for diesel range organics (DRO) by Alaska Method 102 (AK 
102), gasoline range organics (GRO) by AK 101, and aromatic volatile organics (BTEX) by EPA 
Method 8021B. In addition, Sample MW6 was analyzed for polynuclear aromatic hydrocarbons 
(PAHs) by EPA Method 8310. A duplicate sample from Monitoring Well MW-9, designated 
Sample MW10, was analyzed for GRO, and BTEX. Monitoring Well MW-9 did not contain 
sufficient water to collect a DRO duplicate sample. A trip blank accompanied the samples to and 
from the laboratory and was analyzed for GRO and BTEX. 

Y-8984-2 
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Analytical Results 

Vapor Sample VES2 did not contain benzene, toluene, ethylbenzene, xylenes, or GRO 
above the laboratory reporting limit. The laboratory results of the vapor sample are summarized 
on Table 1 and a copy of the analytical report is included in Attachment 1. The previous samples 
of the VES discharge vapor, collected in September 1998. January 1999, and February 2000. did 
not contain detectable GRO or BTEX. The September 1999 sample contained 0.930 ppn1 
toluene and 2.49 ppm xylenes but did not contain benzene. ethylbenzene, or GRO above the 
laboratory reporting limit. The May/June 2000 sample contained 0.591 ppm xylenes and did not 
contain benzene, toluene, ethylbenzene, or GRO above the laboratory reporting limit. 

The analytical results of the groundwater samples are summarized in Table 3. while a 
cumulative summary of the current and previous analytical results is included in Table 1. The 
highest hydrocarbon concentrations were detected in Sample MW9> collected from Monitoring 
Well MW-9. Sample MW9 contained 36.1 ppm DRO, 47.6 ppm GRO, 9.25 ppm benzene, 8.15 
ppm toluene, 0.605 ppm ethylbenzene, and 3.42 ppm xylenes. Sample MWIO: a duplicate of 
Sample MW9, contained 67.1 ppm GRO. 12.7 ppm benzene, 11.5 pprn toluene, 0.886 ppm 
ethylbenzene, and 5.07 pprn xylenes. 

Sample MW3. collected from Monitoring Well MW-3. was reported to contain 0.622 
ppm DRO, 0.0194 pprn toluene and did not contain GRO. benzene. ethylbenzene or xylenes 
above the laboratory detection limit. Sample MW6, collected from Monitoring Well MW-6, did 
not contain DRO, GRO, or BTEX above the laboratory detection limit. Three PAH analytes 
were reported in Sample MW6 at levels below the applicable cleanup levels. Sample MW7, 
collected from Monitoring Well MW-7, did not contain DRO, GRO, or BTEX above the 
laboratory detection limit. 

The groundwater at Monitoring Well MW-9 exceeds the ADEC cleanup levels for DRO 
(1.5 ppm), GRO (1.3 ppm), benzene (0.005 ppm), toluene (1.0 ppm), and ethylbenzene (0.7 
ppm). The concentration of DRO and GRO in Monitoring Well MW-9 has increased, while the 
concentration of benzene has decreased from the previous sampling event. Based on the current 
analytical results, the groundwater at Monitoring Wells MW-3, MW-6, and MW-7 does not 
exceed the ADEC cleanup levels. As shown in Table 4, a DRO decreasing trend has been 
established in Monitoring Well MW-6 since the June 1999 peak. The DRO concentrations in 
Monitoring Well MW-3 usually range from non-detectable to 0.700 ppm, except 4.42 ppm DRO 
was reported in September 1999 @resumably due to biogenic matter). Monitoring Well MW-7 
has a history of low or non-detectable DRO concentrations. 
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The laboratory noted that the DRO pattern for Sample MW3 contained an unknown 
hydrocarbon with several peaks. The laboratory also noted that the DRO pattern for Sample 
MW9 was consistent with weathered middle distillate. 

A trip blank, designated TB, accompanied the sample bottles to and from the laboratory. 
The trip blank did not contain detectable concentrations of GRO or BTEX, indicating that cross- 
contamination did not occur during the handling of the samples. The individual laboratory 
reports for the recent sampling event are presented in Attachment 1.  

Limitations 

This report was prepared for the exciusive use of our client and their representatives in 
the monitoring of this site. The findings we have presented within this report are based on 
limited research and information provided by others and on the sampling and analysis that we 
conducted at this site. It is possible that our tests may have missed some higher levels of 
petroleum hydrocarbon constituents or hazardous substances. As a result. the analysis and 
sampling performed can only provide you with OUT best judgements as to the environmental 
characteristics of the sample locations_ and in no way guarantees that an agency or its staff will 
reach the same conclusions as Shannon & Wilson; Inc. The data presented in this report should 
be considered representative of the time of our sampling. Changes in site conditions can occur 
with time, because of natural forces or human activity. ln addition. changes in government 
codes. regulation or laws may occur. Because of such changes beyond our control, our 
observations and interpretations may need to be revised. 

Shannon & Wilson has prepared Attachment 2, "Important Information About Your 
Geotechnical/Environmental Report", to assist you and others in understanding the use and 
limitations of our report. You are advised that various state and federal agencies (ADEC. EPA, 
etc.) may require the reporting of this information. Shannon & Wilson does not assume the 
responsibility for reporting these finding and therefore, has not, and will not disclose the results 
of this study, except with your permission or as required by law. 

Y-5954-2 
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We appreciate this opportunity to be of service and your continued confidence in ow 
firm. If you have any questions or comments concerning this report, please call the undersigned. 

Sincerely, 

SHANNON & WILSON, INC. 

Prepared by: Reviewed by: - 
b& KHrnJW 
Lena Hanson 
Engineer I Principal Hydrogeologist 

Enc: 

cc: Mr. Michael Krueger, MOA 

Tables I ,  2, 3, & 4, Figure 1, Attachments 1 and 2 

Y-5954-2 



TABLE I - SUMMARY O F  VAPOR SAMPLE FIELD MEASUREMENTS AND ANALYTICAL RESULTS 

Zxhaust Stack PID Reading - ppm 
Sxhaust Stack Temperature - Fahrenheit 
Zvhaust Flow Pressure - inches water 
3xhaust Differential Pressure - inches water 
Sxhaust Flow Velocity - fpm 

4romatic Volatile Orsanics (BIEX)  
Benzene - ppm 
Toluene - ppin 
Ethylbenzene - ppm 
Xylenes - ppm 

Zasoline Range Organics (GRO) - ppm 

Volatile Petroleum Hydrocarbons - Ibslday 

Parameter Tested I Method* 
I 
Sensidyne FID 
Thermometer 
Vacuum Gauge 
Pitot Tube 
Conversion Chartst 

EPA SO2 1 B 
EPA SO218 
EPA 802 I B 
EPA 802 1B 

EPA 8015Mi8021E 

Ideal Gas Law** 

October 2000 

,nalytical Sample Number and Collection Date 
See Attachmenc 

ve52 
8/28/2000 

6.6 
91 
53 

0.26 
2000 

<0.780 
<0.660 
<0580 
<0.580 

G20.0 

c1.4 

KEY DESCRIPTIOfi 
See .Attachment I For Detzction Limits 
[:sing a Gas Constant oTI<=:j h Pa.m"3/Ke.K 
Flow Races Calculated From Pitot Tubz: 
blanornctrr Conicrsioris 
Less Than Thz Detection Limit <110.780 ppni 

** 
i 

<0.780 

Y-5954-2, 1201 East Third Avenue, Anchorage, Alaska Table 1 / Page 1 of 1 
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TABLE 2 - WATER SAMPLING 

WELL NUMBER 
DATE WATER LEVEL MEASURED 
TIME WATER LEVEL MEASURED 
MP ELEVATION, FT 
DEPTH TO WATER BELOW MP, FT 
WATER LEVEL ELEVATION. FT 

MW-3 MW-6 MW-7 MW-8 
8/25/2000 8/25/2000 8/25/2000 8/25/2000 

12:IO 12:00 12:05 1213  
98.41 99.30 97.02 96.43 
13.87 18.05 16.76 NM 
84.54 81.30 80.41 NM 

SAMPLINWPURGING DATA 

WELL NUMBER 
DATE SAMPLED 
TIME SAMPLED 
DEPTH TO WATER BELOW MP. FT 
TOTAL DEPTH OF WELL BELOW MP, FT 
WATER COLUMN IN WELL, FT 
GALLONS PER FOOT 
GALLONS IN WELL 
TOTAL GALLONS PUMPED:BAILED 
TEMPERATURE. C 
SPECIFIC CONDUCTANCE. UMHOS/CM 

DISSOLVED OXYGEN, PPM 
PH 

DIAMETER OF WELL CASING 
REMARKS 

October 2000 

MW-3 
8/25/2000 

14:OO 
13.87 
20.01 
6.14 
0.16 
0.98 
3.0 
9.6 
695 
7.11 
3.1 

2-inch 

MW-6 
8/25/2000 

12:35 
18.05 
24.16 
6.11 
0.16 
0.98 
3.0 
11.5 
928 
5.19 

I .3 
?-inch 

Purging & Sampling Method: Submersible Pump 
Sampling Personnel: Lena Hanson 

KEY ~~~ ~ 

MP = Measuring Point 
NM =Not Measured 
NS =Not Sampled 

MW-7 
8/25/2000 

13:15 
16.76 
20.79 
4.03 
0.16 
0.64 
2.0 
10.0 
916 
6.03 
2. I 

2-inch 

Y-5954-2, 1201 East Third Avenue, Anchorage, Alaska 

MW-8 
NS 
NS 
NM 
7.09 
NM 
0.16 
0.0 
0.0 
NM 
NM 
NM 
NM 

2-inch 

96.49 

92.10 

- 
MW-9 

;7_5/200( 
15:IO 
6.40 
9.55 
3.15 
0.16 
0.50 

I .8 
12.8 
1860 
7.33 
1.8 

?-inch 
Sheen 

- 

- 

Table 2 /Page I of 1 



SHANNON Kr WIISON. INC 

#ample Numb 
W e l l  MW-6 

M W 6  

T A B L E  3 - SUMMARY OF A N A L Y T I C A L  RESU1,TS 

& Depth in 1; (See Table; 
Well MW-7 We1 

MW7 MW9 

IicscI Range Organics (DKO) - ppni 

iasoline Range Organics (GRO) - ppm 

AK 102 

,romatic Volatilc Organics (UI'EX) 
Benzene - ppm 
Toluene - ppm 
Ethylhenzene - ppm 
Xylenes - ppm 

olynuclrar Aromatic Hydrocarbons (PAHs) 
Fluorene - ppm 
Phenanthrene - ppm 
Fluoranthene - ppm 
Pyrene - ppm 
Benzo(a)anlhracme - ppm 
Chrysene - ppm 
Benzo(b)fluoranthene - ppm 
Benzo(k)fluoranthene - ppm 
Benzo(a)pyrcne - ppm 
Benzo(g,h,i)perylene - ppm 
Indeno(l,2,3-c,d)pyrene - ppm 
Naphthalenc - ppm 
Acenaphthene - ppm 
Other Analyles - ppm 

AK 1 0 1  

EPA 802 I I3 
EPA 802 1 B 
EPA 802 1 B 
EPA 802 I B 

EPA8310 
EI'A 83 I O  
EI'A8310 
EPA8310 
EPA 83 I O  
EPA8310 
EPA 8310 
EPA 83 10 
EPA 8310 
EPA 83 10  
EPA 83 I O  
EPA 83 I O  
EPA8310 
EPA 8310 

October 2000 

Cle:,,,"p 
Level 

1.5 

1 3  

(1.005 
I 

0.7 
i n  

1.36 

I .46 
1.1 

O.(IO1 
0 I 

0.0Ol 
0.01 

0.0002 

0.01i1 
I .5 
7 7  

18.05 
~ '0 .323 

-0.0900 

<.o.ooojoo 
~:0.00200 
~0 .00200  
~0.00200 

lI.0001 18 
~11.0000j56 
i0.0000556 
<0.0000556 
<o 01100556 
<0.0000556 
~0.0000556 
~ 0 . 0 0 0 0 5 5 6  
40!i0055h 
~~0.00005Sh 
4l.0000556 
0.0000797 
0.000180 

NI) 

16.70 
4 3 3 3  

.-li.OYO0 

~0.000500 
<Ii.O02OU 

<0.00200 
<0.00200 

6.31) 
36.1 

47.6 

9.25 
8.15 

3.42 
o.6ns 

KEY DESCRIPlION 
See Attlictimeiit 1 for compounds tested and limits of detection 

QC 
N D  

<0319 

Quality Vontrol 
Analyle i io l  dclccted 
Not applicahlr or samplc iiot analyzed fbr parameter 
Analytr h e l m  laboratory rcpwting limit of 0.3 I9 ppm 
Dopl ica le  of  Samplc MWY 

Y-5954-2, I101 bast Third Avenue, Andinrage,  Alaska 

igure 1, and J 

w-9 
MWIO" 

67.1 

12.7 
11.5 

0.886 
5.07 

xchment 1) 

QC 
'1'13 

~0 .0900  

<0.000500 
<0.00200 
<0.00200 
<0.00200 

l'able 3 / Page I of I 
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S H A N % m O N ,  INC 

TABLE 4 - CUMULATIVE SUMMARY OF ANALYTICAL RESULTS 

Monitoring Well 
MW-3 

MW-6 

1‘0 1 

MW-8 

M W 9  

October 2000 

Date 
8/27/1998 
12/31/1998 
3/19/1999 
6/23/1999 
913011999 
2/2/2000 
5/26/2000 
8125 2000 

8/27/1998 
12/31/1998 
31 I911999 
6123,1999 
9,301 I999 
2/2 2000 
5/26/2000 
8/25/2000 

8/27/1998 
12’3 l i l 9 9 8  
3/19’l 999 
612311 999 
9130,1999 
21212000 
5,2612000 
8125/2000 

6/23/1999 
91301 1999 
21212000 
5l2612000 

5/26/2000 
8/25/2000 

DRO 
PFm 

0.206 
0.669 

<0.333 
0.427 
4.42 

<U.395 
0.700 
0.622 

0.282 
0.759 
1.21 
2.17 
1.43 

0.419 
<O.h74 
<0.323 

<OLIO4 
0.158 

<0.309 
a297 
<0.319 
<Il.35? 
<0.674 
~rO.333 

7.53 
5.34 

12 
4.-3 

18.8 
36.1 

GRO 
ppm 
.- 

.. 

.. 

.. 

.. 

<0.0900 
<0.0900 
<0.0900 

.. 

.. 

.. 

._ 

.. 
<0.0900 
<0.0900 
<0.0900 

.. 

.. 

._ 

._ 

.. 

a 0 9 0 0  
<0.0900 
<0.0900 

11.25 
0.22 

0.94 

3 1  
47.6 

0.33 

KEY DESCRIPTION 
ND Analyte not detected 
_. 
<0.333 

Sample not analyzed for parameter 
Analyte below laboratory reporting limit of0.333 ppm 

Total BTEX 
PFm 
.. 

.. 

.. 

__ 
.. 

.. 

.. 
0.0194 

.. 

.. 

.. 

.. 
_. 
.. 
.. 

.. 

.. 

.. 

.. 

_. 
.. 

.. 

.. 

.. 

0. I09 
i1.0759 
0.177 
0.473 

19.8 
21.4 

Table 4 1 Page 1 of 1 Y-5954-2, 1201 East Third Avenue, Anchorage, Alaska 
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Approximate Location of 
Former Diesel UST 
Excavation 

Approximate Location of 
Former 3,000 Gallon 
Fuel Oil UST 

0 
MW-6 
(81.30) 

0 
Approximate Direction of MW-7 
Groundwater Flow (80.41) 

,. ........ r ...: 
0 ; e ;  0 VES-4 ............. I , ..... . .  . .  

MW-4 1 . .  
. .  . .  . .  . .  

Approximate Location of 
Former Heating Oil UST 
Excava 

' ' L M W - 8  

tn 

,.y . .  . .  ...... 
, ......... ~ ................. 

+: ...... AIS.12 tS2.10) i .......... :_ 
, .  

i 0 &MW-9 ~ OAiS-!1 
Environmental Shed .. , ............. .I 

Approximate Location of ............... 
Approximate Location of 

Former Gasoline USTs \ 
,___ ................. 
......................... Former Used Oil UST Excavatior 

Excavation 

Approximate Location of 
Former UST Excavation 

4 

Approximate Location of 
Former Pump Island 

LEGEND 

0 U0 
I Approximate Scale in Feet 

1201 East Third Avenue 
Anchorage, Alaska 

SITE MAP 

October 2000 Y-5954-2 

SHANNON 8 WILSON, INC. ~ i ~ ,  , 
Geotschnical 8 Environmental Consultants 

0 
(80.41) 

Approximate location of Monitoring Well MW-7. 

Groundwater elevation in feet, measured August 
2000. 

Approximate location of Air Injection Well AIS-I 1. 

MW-7 

AIS-11 
Note: Site Plan derived from Harding Lawson Associates, May 1993 



ATTACHMENT 1 

RESULTS OF ANALYTICAL TESTING BY 

CT&E ENVIRONMENTAL SERVICES, INC., 

ANCHORAGE, ALASKA 



CT&E Environmental Services Inc. 
Laboratory Division 

Laboratory Analysis Report 200 W. Potter Drive 
Anchorage, AK 99518-1605 
Tel: (907) 562-2343 
Fax: (907) 561-5301 
Web: http:/!w.cteesi.com 

Lena Hansen 
Shannon & Wilson Inc. 
5430 Fairbanks Street, Suite 3 
Anchorage, AK 995 18 

Work Order: 1004977 
Y5954-2 1201 E 3rd Ave 

Client: Shannon & Wilson Inc. 
Report Date: September 12,2000 

Enclosed are the analytical results associated with the above workorder. 

As required by the state of Alaska and the USEPA, a formal Quality AssuranceiQuality Control Program is rnaintaned by 
CT&E. A copy of our Quality Control Manual that outlines this program is available at your request. 

Except as specifically noted. all statements and data in this report are in conformance to the provisions set forth in our 
Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E Project 
Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data. 

U 
J 
B 
* 
GT Greater Than 
D Secondary Dilution 
LT LessThan 
! Surrogate out of range 

Indicates the analyte was analyzed for but not detected. 
Indicates an estimated value that falls below PQL, but is greater than the MDL. 
Indicates the analyte is found in the blank associated with the sample. 
The analyte has exceeded allowable limits. 

868 Member of the SGS Group (Societe Generale de Surveillance) 

200 W. Patter Drive, Anchorage, AK 99518-1605 - Tel: (907) 562-2343 Fax: (907) 561-5301 
3180 Peger  Road. Fairbanks.AK 99709-5471 - Tel: (907) 474-8656 Fax: (907) 474-9685 

http:/!w.cteesi.com


CT&E R e t #  1004977001 
Client Name 
Project Name/# 
Client Sample ID Yj984-2-MW6 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Y5954-2 1201 E 3rd Ave 

Client PO# 
Printed DateiTime 09/12/2000 16:45 
Collected Date/Time 08/28/2000 12:35 
Received DateiTime 08/25/2000 15:35 
Technical Director Stephen C. Ede 

Sample Remarks: 
PAHSIM - The sample was extracted outside of hold time since original extraction had 2x surrogate added. The results confirm 
original quantitation. Results are not affected. 

Parameter Results PQL Units Method 

Volatile Fuels Department 

Gasoline Range Organics 0.0900 U 0.0900 mg/L AK101/8021B 
Benzene 0.000500 U 0.000500 mg/L AK101/8021B 
Ethylbenzene 0.00200 u 0.00200 mg/L AK101/8021B 
P & M -Xylene 0.00200 u 0.00200 mg’L AK101/8021B 
o-Xylene 0.00200 u 0.00200 mg/L AK101/8021B 
Toluene 0.00200 u 0.00200 mg/L AK101/R021B 

~~ 

Allowable Prep Analysts 
LlrnltS Uate Date Init 

09/03/00 09/03/00 MAH 
09/03/00 09/03/00 MAH 
09/03/00 09/03/00 MAH 
09/03/00 o9/03/00 MAH 
09/03/00 09/03/00 MAH 
09/1)3/00 09/03/00 MAH 

Surrogates 

I ,4-Difluorobenzene iSurr> 81.4 
4-Bromofluarobenzene <Surr> 78.1 

% AK101/8021B 
% AK101/8021B 

Semivolatile Organic Fuels Department 

Diesel Range Organics 0.323 U 0.323 mg/L AK102DRO 

Surrogate,? 

5a Androstane <sum> 

Semivolatile Organic GC/MS 

Acenaphthylene 
Acenaphthene 
Fluorene 
Phenanthrene 
Anthracene 
Fluoranthene 
Pyrene 
Benzo(a)Anthracene 
Chrysene 
Benzo[b]Fluoranthene 

73.3 % AK102DRO 

0.0556 U 
0.180 
0.118 
0.0556 U 
0.0556 U 
0.0556 U 
0.0556 U 
0.0556 U 
0.0556 U 
0.0556 U 

0.0556 
0.0556 
0.0556 
0.0556 
0.0556 
0.0556 
0.0556 
0.0556 
0.0556 
0.0556 

PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 
PAH SIM 

60-120 09/03/00 09/03/00 MAH 
50-150 09/03/00 09/03/00 MAH 

08/30/00 0813 1/00 MCM 

60-120 08/30/00 08/31/00 MCM 

09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09106100 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 



CT&E Ref.# 1004977001 
Client Name 
Project Name/# 
Client Sample ID Y5954-2-MW6 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Y5954-2 1201 E 3rd Ave 

Client PO# 

Collected Date/Time 08/25/2000 12:35 
Received DateITime 08/25/2000 15:35 
Technical Director Stephen C. Ede 

Printed Datemime 09/12/2000 16:45 

Allowable Prep Analysis 
Parameter Results POL Units Method 1 imit- Date not, l n i t  

Semivolatile Organic GC/MS 

Benro[k] fluoranthene 0.0556 U 0.0556 ug/L PAHSIM 
Benzo[a]pyrene 0.0556 U 0.0556 ug/L PAHSIM 
Indene[ 1,2,3-c,d] pyrene 0.0556 U 0.0556 ug'L PAH SIM 
Dibenzo[a,h]anthrdcene 0.0556 U 0.0556 ug/L PAHSIM 
Benzo[g,h,i]perylene 0.0556 U 0.0556 iiS/L PAH SIM 
Naphthalene 0.0797 0.0556 ug/L PAHSIM 

surrogates 

Naphthalene-d6 <surr/lS> 46 
Acenaphthene-d I O  <surrilS' 59.6 
Chrysene-dl2 <surr/lS> 87.1 

09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 KWM 
09/05/00 09/06/00 K W  

% PAHSIM 14-125 09/05/00 09/06/00 KWM 
% PAH SIM 23-125 09/05/00 09/06/00 KWM 
% PAHSIM 43-125 09/05/00 09/06/00 KWM 



CT&E Ref.# 1004977002 
Client Name 
Project Name/# 
Client Sample ID Y5954-2-MW7 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Y5954-2 1201 E 3rdAve 

Client PO# 
Printed Date/Time 09/12/2000 16:45 
Collected DateiTime 08/25/2000 13:15 
Received Date/Time 08/25/2000 15:35 
Technical Director Stephen C. Ede 

Sarnole Remarks: 

Allowable Prep ~ n a l y s i s  
Parameter Results PQL Units Method Limits Dafe Date ln i t  

Volatile Fuels Department 

Gasolinc Range Organics 0.0900 U 0.0900 mg/L AK101/8021B 
Benzene 0.000500 u 0.000500 mg/L AKI 01 1802 1 B 
Ethylbenzene 0.00200 u 0.00200 mg/L AKIOU8021B 
P & M -Xylene 0.00200 u 0.00200 mg/L AK101/8021B 
o-Xylene 0.00200 u 0.00200 m g L  .4K101/8021B 
Toluene 0.00200 u 0.00200 mg/L AK101/8021B 

SUTrOgateS 

1 ,4-Difluorobenzene <Sun> 81.2 
4-Bromofluorobenzene <Sun> 78.6 

Semivolatile Organic Fuels Department 

Diesel Range Organics 0.333 U 

Surrogates 

Sa Androstane <sun> 84.8 

09/03iOO 09/03/00 MAH 
09/03/00 09/03/00 MAH 
09/03/00 09/03/00 M.4H 

09/03/00 09/03/00 MRH 
09/03/00 09/03/00 MAH 

09/03/00 09/03/00 MAH 

% AK101/8021B 60-120 09i03/00 09/03/00 MAH 
% AKIOli802iB 50-150 09/03/00 09/03/00 MAH 

0.333 mg/L AK102DRO 08/30/00 08/31/00 MCM 

% AK102DRO 60-120 08/30/00 08/31/00 MCM 



CT&E Ref.# 1004977003 
Client Name 

Client Sample ID y5954.2.MW3 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Project Name/# ~ 5 9 % - 2  1201 E 3rd Ave 

Client PO# 
Printed DatelTime 09/12/2000 16:45 
Collected DatelTime 08/25/2000 14:OO 
Received Datemime 08/25/2000 15:35 
Technical Director Stephen C. Ede 

Released By ,25-2-~-c~-. , - ~ - >  

.;- .e> 
,. ,-s3~.::,,.<~T __ _ _ _  

Sample Remarks: 
DRO -Unknown hvdrocarbon with several oeaks 

Allowable Prep halysis 
PQL Units Method Limirs Date Date Init Parameter Resiilli 

Volatile Fuels Department 

Gasoline Range Organics 0.0900 U 0.0900 mg/L AK101/8021B 
Benzene 0.000500 U 0.000500 mg/L AK101/8021B 
Ethylbenzene 0.00200 u 0.00200 mg/L AK101/8021B 
P & M -Xylene 0.00200 u 0.00200 mg/L AK101/8021B 
o-Xylene 0.00200 u 0.00200 mgL AtiI01/8021B 
Toluene 0.0194 0.00200 mgiL AK101/8021B 

09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09104iOO 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09104ioo 09/04/00 MAH 

Surrogates 

I ,4-Difluorobenzene <Surr> 83.7 
4-Bromofluorobenzene <Surr> 77.6 

% AKl01/8021B 60-120 09/04/00 09/04/00 MAH 
% AK101/8021B 50-150 09/04/00 09/04/00 MAH 

Semivolatile Organic Fuels Department 

Diesel Range Organics 0.622 0.345 mg/L AK102DRO 08/30/00 08131100 MCM 

surrogates 

5a Androstane <sum> 101 % AK102DRO 60-120 08/30/00 08/31/00 MCM 



CT&E Ref.# 1004977004 
Client Name 
Project Name/# 
Client Sample ID Y5954-2-MW9 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Y5954-2 1201 E 3rd Ave 

Client PO# 
Printed DateITime 091 1212000 16:45 
Collected DatdTime 08/25/2000 15:10 
Received DateiTime 08/25/2000 15:35 
Technical Director Stephen C. Ede 

Released B Y . . ~ - % - ~ - , ~ . -  ~ ~ ,,.<~~h~~.:.z*fz,-,~ _.. 
..., *.,- 

... 

Sample Remarks: 
DRO - Surrogate recoveries outside controls due to matrix interference. 
DRO - Pattern consistent with weathered middle distillate. 
GRO/BTEX - Surrogate recovery does not meet QC goals due to 
sample dilution. Results are not affected. 

Allowable Prep Analysis 
Parameter Results PQL Units Method Limits Date Date Init 

Volatile Fuels Department 

Gasoline Range Organics 47.6 9.00 mg/L AK101/8021B 

Ethylbenzene 0.605 0.200 mg/L AKI01/8021B 
P & M -Xylene 2.31 0.200 mg/L AK101/802lB 
o-Xylene 1.11 0.200 mg/L AK101/8021B 
Toluene 8.15 0.200 mg/L AKi01/8021B 

Benrene 9.25 0.0500 mg/L AKI01/8021B 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 

Surrogates 

1,4-Difluorobenzene <Sun> 0 ! % AK101/8021B 60-120 09/04/00 09/04/00 MAH 
4-Bromofluorobenzene <Sum> 427 ! % AK101/8021B 50-150 09/04/00 09/04/00 MAH 

Semivolatile Organic Fuels Department 

Diesel Range Organics 36.1 

surrogates 

5a Androstane <sum> 225 ! 

0.345 mg/L AK102DRO 08/30/00 08/3 1/00 MCM 

% AK102DRO 60-120 08130100 08/31/00 MCM 



O L l F G l S f  

CT&E Ref.# 1004977005 
Client Name 
Projea Name/# 
Client Sample ID Y5954-2-MW10 
Matrix Water (Surface, Eff., Ground) 
Ordered By 

Shannon & Wilson Inc. 
Y5954-2 1201 E 3rd Ave 

Client PO# 
Printed Datefl'ime 09/12/2000 16:45 
Collected DateiTime 08/25/2000 15:30 
Received DateiTime 08/25/2000 15:35 
Technical Director Stephen C. Ede 

Sample Remarks: 
GROiBTEX - Surrogate recovery does not meet QC goals due to 
samule dilution. Results are not affected. 

Allowable Prep Analysis 
Parameter Resulls PQL Units Method Limits Date nrfp h i t  

Volatile Fuels Department 

Gasoline Range Organics 67.1 
Benzene 12.7 
Ethylbenzene 0.886 
P & M -Xylene 3.48 
o-Xylene 1.59 
Toluene 11.5 

surrogates 

I ,$-Difluorobenzene <Surr> 0 
4-Brornofluorobenzene <Sun> 396 

9.00 mg/L AK101i8021B 
0.0500 rng/L AK101/8021B 

0.200 mg/L AK101/8021B 
0.200 mg/L AK101/8021B 

0,200 mg/L AK10118021B 
0.200 rng/L AK101/8021B 

09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09/04/00 09/04/00 MAH 
09104/00 09104/on M A H  

Yo AKl01/8021B 60.120 09/04/00 09/04/00 MAH 
% AKl01/8021B 50-150 09/04/00 09/04/00 MAH 



CT&E Ref.# 1004977006 
Client Name 
Project Name/# 
Client Sample ID Y954-2-TB 
Matrix Water (Surface, Eff,, Ground) 
Ordered By 

Shannon & Wilson lnc. 
Y5954-2 1201 E 3rd Ave 

Client PO# 
Printed DateiTime 09/12/2000 16:45 
Collected DateiTime 08/25/2000 0:OO 
Received DateITime 08/25/2000 15:35 
Technical Director Stephen C. Ede 

---? , ,- Released By - ~~~-~,--~~.............. ,. ,-*!-*'.:. . .  

Sample Remarks: 

Allowable Prep Analysis 
Parameter Results PQL Units Method Limits Date  ate Init 

Volatile Fuels Department 

Benzene 
Toluene 
Ethylbenzene 
P & M -Xylene 
a-Xylene 

0.000500 U 0.000500 mg/L BTX SW846-8021B 
0.00200 u 0.00200 mgL BTX SW846-8021B 
0.00200 u 0.00200 mg/L BTX SW846-8021B 
0.00200 u 0.00200 mg/L BTX SW846-8021B 
0 00200 u 0,00200 mg/L BTX SW846-8021B 

Surrogates 

1,4-Difluorobenzene <Surr> 83.3 
4-Bromofluorobenzene <Surr> 80. I 

% BTX SW846-8021 B 
% BTX SW846-8021B 

09/03/00 09/04/00 M A H  
09/03/00 09/04/00 MAH 
09/03/00 09/04/00 M A H  
09/03/00 09/04/00 M A H  
09/03/00 09/04/00 M A H  

09/03/00 09/04/00 M A H  
09/03/00 09/04/00 MAH 
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CHAIN OF CUSTODY RECORD SHANNON EL WILSON, INC. 

Geotechnicsl and Environmental Consultants 

I I I I I  I I I I I I I I I 
Project Information Sample Receipt 

'rqect Number yr4wy- 
'rolecl Name /A o/ & 34 AVp 
;onlacl H/A~L~w-, Rwewed Good Ccmd /Cold 

hgoing Prolecf? Yes JJ No 0 Dellvery Method 

Tolal Number of Conlainers 

COC Scals/lnlact7 YMMA 

;ampler I b" (attachshipping bill 11 any) 

instructions 
3cquesled Turn Around Time &?/An LL / 
;pecial lnslruclims 

IWrlbutlcm Whlte wlshlpment returned lo Shannon &Wllson wl Laboratory report 
Yellow wlshipment tor consignee tiles 
Pink Shannon 8 Wilcorr Job File 

F-19-911UR No. 



CT&E Environmental Services Inc. 
I*IIIBm-zU 

SAMPLE RECEIPT FORM 

Yes N o  
Are samples RUSH, priority, or within 72 hrs of hold time:? 
If yes, have you done e~mail nofi$icafion? 
Are samples within 24 hrs of hold time or due date? 
If yes, have you spoken with Supervisor? 
Are there any problems (e.g., ids, analyses)? 

1 
J 
J 

L~~ 

Has Project Manager been notified of problems? 
Is this an ACOE/AFCEE/ADEC project? 
Will a data package be required? 
If this is for PWS, provide PWSID. 
is there a quote for this project? 
Will courier charges apply? 

__ 

4 
~ 

__ 
J - 

Completed by (sign): __. (print): - - ~ - . . - 6 2 ! - !  
* *  * The following must be completed for all ACOE & AFCEE projects: * + *  

Yes 
___ 

Notes: 
Is cooler temperature 4 C? 

thermometer used: 
W a s  there an airbill, etc? note #: 
W a s  cooler sealed with custody seals? 

#/where? 
Were seals intact upon arrival? 
Was there a COC with cooler? 
Was the COC filled out properly? 
Did the COC indicate ACOE/AFCEE project? 
Did the COC and samples correspond? 
Were samples screened with Geiger counter? 
Were all samples packed to prevent breakage? 

packing material: 
Were all samples unbroken and clearly labelled? 
Were all samples sealed in separate plastic bags? 
Were all bottles for volatiles free of headspace? 
Were correct container/sample sizes submit led? 
Was client notified of Droblems? 

- 

(soecifv below1 
I .  . _ _ _ _ _  

Individual contacted: 
Date &Time: Phone/Fax #: 

1004977 
CT&E WOI: 

Due Date: 
Received DateITime: 
Cooler Temperature: 
Sample Condition: 
M a t e  ofeach Sample: - 
1 Trip Blank 

Addltlonal Sample R e m a r k  
MS/MSD ___ 

A K l O l s /  8260s field pres'd? 
Field-filtered for dissolved-.. ~ ? 
lab-filter for dissolved ? 
Ref Lab required? 

~ 

__ 
__ 
- 
Notes 

# of each Container Received: -02- 950 ml amber unpres'd 
3 950mlamber w/ HCI 

500 ml amber w/ H2S04 
1L cubies unpres'd 
1Lcubies w /  "03 
1Lcubies w/ H2S04 
1L cubies 

120 ml coli bottles 

8 oz amber unpres'd 
4 oz amber unpres'd 

4 oz w/ septa w/ MeON 
40 ml vials w/ HCI 

- 
- 

~ 

- 
w/ NaOH + ZnAc - 

___ 
60 ml Ndg ___ 

~ 

___ 

Other (specify) 
Other (specify) 

__ 
- 

# / h g  In Proofed by: L Form Number: FW24r2 
Pdnnled 7112l99 



O D 8 0 7 g 5  A N  
CT&E Environmental Services Inc. 
Laboratory Division 

Laboratory Analysis Report 200 W. Potter Drive 
Anchorage, AK 99518-1605 
Tel: (907) 562-2343 
Fax: (907) 561-5301 
Web: http://www.cteesi.com 

Lena Hansen 
Shannon & Wilson Inc. 
5430 Fairbanks Street, Suite 3 
Anchorage, AK 995 18 

Work Order: 1005024 
Y5954-2 1201 E 3rd Ave ML & P 

Client: Shannon & Wilson Inc. 
Report Date: September 01,2000 

Enclosed are the analytical results associated with the above workorder. 

As required by the state of Alaska and the USEPA, a formal Quality AssuranceiQuality Control Program is maintaned by 
CT&E. A copy of our Quality Control Manual that outlines this program is available at your request. 

Except as specifically noted, all statements and data in this report are in conformance to the provisions set forth in out 
Quality Assurance Program Plan. 

If you have any questions regarding this report or if we can be of any other assistance, please call your CT&E Project 
Manager at (907) 562-2343. 

The following descriptors may be found on your report which will serve to further qualify the data, 

U 
J 
B 

GT 
D 
LT 
! 

* 

Indicates the analyte was analyzed for but not detected. 
Indicates an estimated value that falls below PQL, but is greater than the MDL. 
Indicates the analyte is found in the blank associated with the sample. 
The analyte has exceeded allowable limits. 
Greater Than 
Secondary Dilution 
Less Than 
Surrogate out of range 

200 W. Potter Drive. A#c!aVgm!d%%&@? ~ P - r s e ~ ~ I e ~ ~ ~ ~ ~ ~ ~ ~ e i d ~ ~ 7 )  561 -5301 
3180 Peger Road, Fairbanks, AK 99709-5471 - Tel: (907) 474-8656 Fax: (907) 474-9685 ___ 

ENVIRONMENTAL FACILITIES IN ALASKA, CALIFORNIA, FLORIDA, ILLINOIS, MARYLAND, MICHIGAN, MISSOURI, NEW JERSEY, OHIO, WEST VIRGINIA 

http://www.cteesi.com


CT&E Ret# 1005024001 
Client Name 
Project Name/# 
Client Sample ID Y5954-2-VES2 
Matrix Gas & Air 
Ordered By 

Shannon & Wilson Inc. 
Y5954-2 1201 E 3rd Ave ML & P 

Client PO# 
Printed DateITirne 0910 1/2000 1 5:06 
Collected DateiTime 08/28/2000 1600 
Received DatdTime 08/29/2000 953 
Technical Director Stephen C. Ede 

-., 
Released Bz:r--*&-~,- , ."_--. r.",,L;.<!,L,~, .. .I 

Sample Remarks: 

Allowable Prep Analysis 
PSWaIIlcttT Results PQL Units Method Limits Date Dare lnit 

Volatile Fuels Department 

Gasoline Range Organics 20.0 u 20.0 ppm CTE 8015M/8021B 09/01/00 09/01/00 MAH 
Benzene 0.780 U 0.780 ppm CTE 8015M/8021B 09/01/00 09/01/00 MAH 
Toluene 0.660 U 0.660 ppm CTE 8015M/8021B 09/01/00 09/01/00 MAH 
Ethylbcnzene 0.580 u 0.580 ppm CTE 8015Ml802IB 09/01/00 09/01/00 MAH 
P & M -Xylene 0.580 U 0.580 ppm CTE 8015M/E021B 09/01/00 09/01/00 MAH 
o-Xylene 0.580 u 0.580 ppm CTE 8015M/8021B 09/01/00 09/01/00 MAH 



1885824 

CHAIN OF CUSTODY REC( SHANNON 8 WILSON, INC. 
I -111 C ~ I  lerhnrol and LII. CUI 1116 iild 1 v n  141 I 

/ Page 01 
Laboratory Cy-? F 

/ 

4WN 341h Slresl. Suile 100 1150001rve Blvd , Siiite 276 
Seallle. WA 98103 SI Louls.MO 63141 Ksnnwtck. WA 99336 
12061 632-8020 

2055 Hill Road 
Fairbanks. AK 99709 
(907) 4 7 9 W O  

1354 N GiandridgeBlvd Ann;- 
Analysis ParameterslSample Container Description 

Anchorage, AK 99518 Tacoma. WA 98407 

Distribution While wlshwnenl returned 10 Shannon 8 Wilson wl I abwaloiv iennil 

F- 19-91 /UR No.- -_ 



CT&E Environmental Services Inc. 
m 

J 
- 

SAMPLE RECEIPT FORM 
CT&E WO#: 

Are samples RUSH, priority, 0 1  within 72 hrs of hold time? 
If yes, have you done e-mail notification? 
Are samples within 24 hrs of hold time or due date? 
If yes, have you spoken wilh Supervisor? 
Are there a n y  problems (e.g., ids, analyses)? 
Were samples preserved correctly and pH verified? 

Has Project Manager been notified of problems? 
Is this a n  ACOE/AFCEE/ADEC project? 
Will a data package be required? 
If this is  for PWS, provide PWSID. 
Is there a quote for this project? 
Will courier charges apply? 

-~ 

A 6 

Completed by (sign): 

* * *  The following must be CornDleted for a// ACOE & AFCEE Droiects: * * *  

No 
. .  

Notes: 
Is cooler temperature 4 2 C? 

thermometer used: 
W a s  there a n  airbill, etc? note #: 
W a s  cooler sealed with custody seals? 

- #/where? 
Were seals intact upon arrival? 
W a s  there a COC with cooler? 
W a s  the COC filled out properly? 
Did the COC indicate ACOEIAFCEE project? 
Did the COC and samples correspond? 
Were samples screened with Geiger counter? 
Were all samples packed to prevent breakage? 

packing material: 
Were all samples unbroken and clearly labelled? 
Were all samples sealed in separate plastic hags? 
Were all hotties for volatiles free of headspace? 
Were correct container/sample sizes submitted? 
W a s  client notified of moblems? lsnecifv below1 

. I  I 

Individual contacted 
Date & Time: PhonefFax #: 

1005024 

T e e q c h  Sample: 

,, ,, L 
- 

Trip Blank 
MSIMSD ~~~ -~ 

Additional Sample Remarks: 
A K l O l s /  8260s field pres'd? 
Field-filtered for dissolved ? 
lab-filter for dissolved ? 
Ref Lab required? ___ 

Notes: 

# of each Container Receiued: 
950 ml amber unpres'd 
950mlamber w/ HCI 
500 mi amber w/ H2S04 

1L cubics unprcs'd 
1Lcubies w/ "03 
1Lcubies w/ H2S04 
1 L  cubies 

120 ml coli bottles 

8 oz amber unpres'd 
4 oz amber unores'd 

- 
- 
- 
~ 

w/ NaOH + ZnAc - 
__ 
____ 60 ml N a k  
___ 

4 oz w/ septa w/ MeOH 
40mlvials w/ H 

Z O t h e r  (specify) 3 5 
Other (specify) / __ 

#/Log In Proofed by: 
Form Numbs, F W r 2  

Pnnled 7112n9 



ATTACHMENT 2 

“IMPORTANT INFORMATION ABOUT YOUR 

GEOTECHNIC ALENVIRONMENTAL REPORT” 



0 0 ! l 0 1 $ 0  
SHANNON & WILSON, INC. - Attachment to Y-5954-2 Paye 1 of 2 
Ceotechnical and Environmental Consultants Dated: October 2000 

To: ML&P 
Re. 1201 E. 3d avenue 

Important Information About Your 
GeotechnicaVEnvironmental Report 

CONSULTING SERVICES ARE PERFORMED FOR SPECIFIC PURPOSES AND FOR SPECIFIC CLIENTS. 

Coiisultants prepare reports to meet the specific needs of specific individuals. A report prepared for a civil engineer may 
iiot he adequate for a construction contractor or even another civil engineer. Unless indicated otherwise. your consultant 
prepared your  report expressly for you and expressly for the purposes you indicated. No one other than you should apply 
this report for its intended purpose without first conferring with the consultant. No party should apply this report for any 
purpose other than that originally contemplated without first conferring with the consultant. 

THE CONSULTANT'S REPORT IS BASED ON PROJECT-SPECIFIC FACTORS. 

A geotechnicalienvironmental report is based on a subsurface exploration plan designed to consider a unique set of 
pi-ojecr-specific factors. Depending on the project. these may include: the general nature of the structure and propeny 
involved: its size and contiguration; its historical use and practice: the location of the structure on the site and its 
orientation: other improvements such as access roads, parking lots, and underground utilities; and the additional risk 
created by scope-of-service limitations imposed by the client. To help avoid costly problems, ask the ccnsiiltant to 
evaluate how any factors that change subsequent to the date of the report may affect the recommendations. Unless your 
consultant indicates otherwise, your report should not be used ( I )  when the nature of the proposed project is changed 
(for example. if an office building will he erected instead of a parking garage, or if a refrigerated warehouse will he built 
instead of an unrefrigerated one, or chemicals are discovered on or near the site); ( 2 )  when the size, elevation. or 
confiyuration of the proposed project is altered; (3) when the location or orientation of the proposed project is modified: 
(1) when there is a change of ownership; or ( 5 )  for application to an adjacent site. Consultants cannot accept 
responsibility for problems that may occur if they are not consulted after factors which were considered i n  the 
development of the report have changed. 

SUBSURFACE CONDITIONS CAN CHANGE. 

Subsurface conditions may he affected as a result of natural processes or human activity. Because a 
geotechnicalienvironmental report is based on conditions that existed at the time of subsurface exploration, Construction 
decisions should not be based on a report whose adequacy may have been affected by time. Ask the consultant to advise 
if additional tests are desirable before construction starts; for example, groundwater conditions commonly vary 
seasonally. 

Construction operations at or adjacent to the site and natural events such as floods, earthquakes, or groundwater 
tluctiiations may also affect subsurface conditions and, thus, the continuing adequacy of a geotechnicalienvironmental 
report. The consultant should he kept apprised of any such events, and should be consulted to determine if additional 
tests are necessary. 

MOST RECOMMENDATIONS ARE PROFESSIONAL JUDGMENTS. 

Site exploration and testing identifies actual surface and subsurface conditions only at those points where samples are 
taken. The data were extrapolated by your consultant, who then applied judgment to render an opinion about overall 
subsurface conditions. The actual interface between materials may be far more gradual or abrupt than your report 
indicates. Actual conditions in areas not sampled may differ from those predicted in your report. While nothing can be 
done to prevent such situations, you and your consultant can work together to help reduce their impacts. Retaining your 
consultant to observe subsurface construction operations can be particularly beneficial in this respect. 

1/99 



O O O O l ~ l  Page 2 of 2 
A REPORT'S CONCLUSIONS ARE PRELIMINARY. 

The conclusions contained in your consultant's report are preliminary because they must be based on the assumption that 
conditions revealed through selective exploratory sampling are indicative of actual conditions throughout a site. Actual 
subsurface conditions can be discerned only during earthwork; therefore, you should retain your consultant to observe 
actual conditions and to provide conclusions. Only the consultant who prepared the report is fully familiar with the 
background information needed to determine whether or not the report's recommendations based on those concliisions are 
valid and whether or not the contractor is abiding by applicable recommendations. The consultant who developed your 
report cannot assume responsibility or liability for the adequacy of the report's recommendations if another party is 
retained to observe construction. 

THE CONSULTANT'S REPORT IS SUBJECT TO MISINTERPRETATION. 

Costly problems can occur when other design professionals develop their plans based on misinterpretation of a 
geotechnical/environmental report. To help avoid these problems. the consultanl should be retained to work with other 
project design professionals to explain relevant geotechnicaL geological> hydrogeological. and environmental findings. 
and to review the adequacy of their plans and specifications relative to these issues. 

BORING LOGS ANDIOR MONITORING WELL DATA SHOULD NOT BE SEPARATED FROM THE 
REPORT. 

Final boring logs developed by the consultant are based upon interpretation of field logs (assembled by site personnel), 
field test results, and laboratory and/or office evaluation of field samples and data. Only final boring logs and data are 
customarily included in geotechnicalienvironmental reports. These final logs should not, under any circumstances. be 
redrawn for inclusion in architectural or other design drawings, because drafters may commit errors or omissions i n  the 
transfer process. 

To reduce the likelihood of boring log or monitoring well misinterpretation, contractors should be given ready access to 
the complete geotechnical engineering/environmental report prepared or authorized for their use. If access is provided 
only to the report prepared for you, you should advise contractors of the report's limitations, assuming that a contractor 
was not one of the specific persons for whom the report was prepared, and that developing construction cost estimates 
was not one of the specific purposes for which it was prepared. While a contractor tiiay gaiii important knowledge froin a 
report prepared for another party, the contractor should discuss the report with your consultant and perform the additional 
or alternative work believed necessary to obtain the data specifically appropriate for constriictioii cost estimating 
purposes. Some clients hold the mistaken impression that simply disclaiming responsibility for the accuracy o f  
subsurface information always insulates them from attendant liability. Providing the best available information to 
contractors helps prevent costly construction problems and the adversarial attitudes that aggravate them to a 
disproportionate scale. 

READ RESPONSIBILITY CLAUSES CLOSELY. 

Because geotechnicalienvironmental engineering is based extensively on judgnieint and opinion, it is far less exact than 
other design disciplines. This situation has resulted in wholly unwarranted claims being lodged against consultants. To 
help prevent this problem, consultants have developed a number of clauses for use in their contracts, reports and other 
documents. These responsibility clauses are not exculpatory clauses designed to transfer the consultant's liabilities to 
other parties; rather, they are definitive clauses that identify where the consultant's responsibilities begin and end. Their 
use helps all parties involved recognize their individual responsibilities and take appropriate action. Some of these 
definitive clauses are likely to appear in your report, and you are encouraged to read them closely. Your consultant will 
be pleased to give full and frank answers to your questions. 

The preceding paragraphs are based on information provided by the 
ASFEiAssociation of Engineering Firms Practicing in the Geosciences. Silver Spring, Maryland 

1/99 
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