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Introduction

This phase of groundwater evaluation is being performed as a corrective action for the
Fairbanks, MarkAir Facility. This report summarizes sampling procedures and the
results of the second water sampling event. These activities were carried out in

accordance with Environmental Management, Inc.'s (EMI) Quality Assurance Program
Plan (QAPP).

During the week of June 21, 1993, nine monitoring welis were installed around the
Fairbanks, MarkAir Facility. On June 30, 1993, EMI collected the first water samples
from the nine monitoring wells. The results of this phase of work were submitted in a
report titled MarkAir Fairbanks Monitoring Well R

This phase of groundwater evaluation is being performed on a quarterly basis, so that,
contamination can be monitored for the seasonal cycle of watertable fluctuations.

Summary of Findings

The following is a summary of findings. Please consult the main body of the report and
attachments for supporting information.

* Generally, the groundwater is flowing in the same direction as indicated during
the first sampling event, in the northwesterly direction.

* Some monitoring wells detected petroleum constituents which were not
detected in previous sampling. in other cases, some monitoring wells did not
detect contaminants that were detected in previous sampling.

* Metals such as Arsenic and Lead have been detected in the groundwater
samples analyzed. High metal concentrations in the groundwater from the
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Fairbanks region occur naturally.

* Water quality was checked for pH, temperature, dissolved oxygen, and
conductivity. These water quality parameters are important factors for
optimizing microbiological growth.

Water Sampling Procedures

On September 29, 1993, monitoring wells were purged by removing 3 well casing
volumes of water.

On September 30, 1993 monitoring well samples were coliected and sent to Superior
Precision Analytical, Inc. in Martinez, California for laboratory analysis. Monitoring
well water samples were tested for Diesel Range Petroleum Hydrocarbons (EPA
Method 3540/8100 Modified), Gasoline Range Petroleum Hydrocarbons (EPA Method
5030/8015 Modified), Total BTEX (EPA Method 5030/602), Total Range Petroleum
Hydrocarbons (EPA Method 3550/418.1), PCB’s (EPA Method 3550/8080), Volatile
Chlorinated Solvents (EPA Method 5030/601), and Leachable Metals (Arsenic EPA
Method 3020/7060), (Cadmium EPA Method 3010/6010), (Chromium EPA Method
3010/6010), (Lead EPA Method 3020/7421). Summary results may be found in
Attachment C Tables 1-15. The chain of custody and complete analytical resuits can
be found in Attachment D.

Water Quality

Contaminant concentrations that are above the maximum contaminant levels (18 AAC
80, Drinking Water Standards, March 18, 1993) are depicted on sheet 2 of 3 and sheet
3 of 3 of Attachment A. Some monitoring wells detected petroleum constituents which
were not detected in previous sampling. These new detected petroleum constituents
are from:
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W Brothers Monitoring Well
MWi1 Benzene @ 1.4 ppb
Arsenic @ 0.01 ppm right at the detection limit
MWi#2 Solvents @ 0.6 ppb
MWi#4 Ethyl Benzene @ 0.5 ppb

Xylenes @ 3.3 ppb
MarkAir H Monitoring Well
MWi#1 Diesel @ 320 ppb

MW#2 Gasoline @ 90 ppb
Benzene @ 2.9 ppb

In other cases, some monitoring wells did not detect contaminants that were detected

in previous sampling. These undetected contaminants that were detected previously
are from:

Weaver Brothers Monitoring Wells

MWit2 Diesel @ 210 ppb on 6/30/93
MW#3 Xylenes @ 4 ppb on 6/30/93
MWi4 Diesel @ 140 ppb on 6/30/93

MWi#1 Benzene @ 16 ppb on 6/30/93
Ethyl Benzene @ 1 ppb on 6/30/93
Toluene @ 3 ppb on 6/30/93
Xylenes @ 16 ppb on 6/30/93
Lead @ 0.01 ppm on 6/30/93

MWwWit2 Other solvents were detected see Table #6
Toluene @ 3 ppb on 6/30/93

MW#3 Benzene @ 1 ppb on 6/30/93
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MW#5 Toluene @ 1 ppb on 6/30/93

Other Water Quality Parameters

Other water quality parameters were checked by the use of a Hana Temperature/pH
meter and a Hana Dissolved Oxygen/Conductivity meter. Temperature values from
these first 2 sampling events ranged between 38 degrees F to 42 degrees F. pH
values from these first 2 sampling events ranged between 6.41 pH to 7.1 pH.
Dissolved oxygen values ranged between 38% to 45.3% during this second sampling
event. Dissolved oxygen results from the first sampling event were approximately
250%. These first time dissolved oxygen results seemed extremely high and we felt
that they were out of the range of acceptable values. This unacceptable data might
have been generated from instrument and/or operational error. Conductivity was not a
parameter requested to be checked. But, due to the capability to check conductivity
with the dissolved oxygen meter, conductivity was checked. Conductivity values from
these first 2 sampling events ranged between 340 uS to 410 uS.

These water quality results are easily seen from the tables located in Attachment C.

Discussion of Findings

Due to the detection and non-detection of petroleum hydrocarbons, the plume of
contamination seems to have a general migrant pattern down gradient. Up gradient
monitoring wells (MW#4 @ the Weaver Brothers Bldg. and MW#5 @ the MarkAir
Hangar) are detecting petroleum hydrocarbons. This could be due to contamination
from nearby sources encroaching on to MarkAir properties. Up gradient contamination
might possibly be from up gradient migration of the plume maybe from capulary
reaching or the plume following some path of lesser resistance.

Other contamination in the groundwater of importance are the heavy metal
concentrations. Levels of arsenic and lead just above detection limits were found in
some of the monitoring wells. The quality of groundwater is naturally impaired in the
Fairbanks area, where high metal concentrations are found. Concentrations of arsenic
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in the water from many wells in the Fairbanks area exceeds the State's drinking-water
standards of 50 parts per billion.

The environment that microorganisms occupy dictate the efficiency of their enzymes
systems and subsequently their growth and utilization rate for biodegradation. While
indigenous microbes can and do exist over a broad range of conditions, major
considerations for optimizing growth are oxygen availability temperature and pH. As a
rule of thumb for every 10°C decrease from optimum temperature the growth rate is
reduced by 1/2. Temperature also has a direct effect on the solubility and
consequential availability of oxygen. For pH most bacteria are limited to a range of 4
and 9 with the optimum between 6.5 and 7.5. From the results of the above water

quality parameters at the sites, it seems that this environment is promising for in-situ
bioremediation treatment.

Data Validation

This section and the referenced attachments represent our validation of the field and
laboratory quality control procedures and data from the water samples collected from
the monitoring wells. The field work was conducted by Stan Dolloff of EMI. Laboratory

water sample analyses were conducted by Superior Precision Analytical, Inc. located
in Martinez California.

Related information is located as follows:

* A complete summary listing of analytic iaboratory results are included in
Tables #1 - #15 ofAttachment C.

* A complete summary listing of field water quality parameters are included in
Table #16 of Attachment C.

* A complete summary listing of quality assurance and quality control (QA/QC)
results are included in , Tables #17 - #19 of Attachment C.

* The complete laboratory data deliverables are included in Attachment D.

All QA/QC objectives were met, except for the field precision in BTEX EPA Method
8020, which was 30% from the allowable limit and Arsenic EPA method 7060, which
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was 180% from the allowable limit. Otherwise, in all cases the results were within the

allowable range. Sample collection techniques were used as described in EMI's
QAPP.

Recommendations

EMI recommends continuing quarterly sampling of the monitoring wells, so that,
contamination can be monitored through seasonal cycle of water table fluctuations.
From this monitoring the determination of plume migration can be established. Also
the increase or decrease in the hydrocarbon levels can be used to determine if
biodegradation is occurring naturally. Site specific information obtained during this
sampling event, previous sampling events, and future sampling events, should be
compiled and reviewed to better define the extent and levels of hydrocarbons prior to
developing a remediation plan. Once a better history of quantitative contamination is
established on the monitoring wells, a decision in conjunction with the ADEC can be
made regarding further action.

Closure
The discussion presented in this report is based on our understanding of ADEC
guidelines, our investigations, our Quality Assurance Program Plan, and other

pertinent information referred to herein.

Findings representative of the site at any particular time are the result of services

- rendered within the scope authorized by the client. Changes due to natural processes

and human activity will affect the conditions described herein.

EMI prepared these tasks in a manner consistent with the level of skill ordinarily
exercised by members of the profession currently practicing under similar conditions.
No warranty, express or implied, beyond exercise of reasonable care and professional
diligence, is made.
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PHOTO PAGE |

MARKAIR FAIRBANKS, ALASKA
SEPTEMBER 30, 1993

‘ Another view of Monitoring Well #1 located at Weaver Brothers Bldg.
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MARKAIR FAIRBANKS, ALASKA |

SEPTEMBER 30, 1993

i View of Monitoring Well #2 located at Weaver Brothers Bldg.
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View of Monitoring Well #3 located at Weaver Brothers Bidg.




PHOTO PAGE

MARKAIR FAIRBANKS, ALASKA
SEPTEMBER 30, 1993

Measurement of water level in Monitoring Well #2 located at the hangar

Water sample collection at Monitoring Well #2 located at the hangar




" PHOTO PAGE
MARKAIR FAIRBANKS, ALASKA
SEPTEMBER 30, 1993

Water sample collection at Monitoring Well #2 located at the hangar

Water sample collection at Monitoring Well #1 located at the hangar
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MARKAIR FAIRBANKS, ALASKA
SEPTEMBER 30, 1993

W

Water sample collection at Monitoring Well #3 located at the hangar

Another view of water sample collection at Monitoring Well #3 located at the hangar
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QC Designation

i Tim

8100M,DRPH,water

8015M,GRPH,water

418.1,TPH,water

8020,BTEX,water

8010,HVO, water

8080,PCBs,water

7060,Arsenic,water

6010,Cadmium,water

6010,Chromium,water

7421 ,Lead,water

Surrogate Recovery
8100M,DRPH,water

8015M,GRPH,water

Table #17

Holding Times and Surrogate Recovery

Tolerance

extraction
analysis

analysis

extraction
analysis

analysis

analysis

extraction

analysis

analysis

analysis

analysis

analysis

14 days max.
40 days max.

14 days max.

14 days max.
40 days max.

14 days max.

14 days max.

14 days max.
40 days max.

6 months max.

6 months max.

6 months max.

6 months max.

(+1-%)
40%

40%

Results for this Project

< 14 days
< 14 days

< 14 days

< 14 days
< 14 days

< 14 days

< 14 days

< 14 days

< 14 days

< 14 days

< 14 days

< 14 days

< 14 days

75% - 125%

70% - 130%



Table #18

Laboratory Accuracy and Completeness
QC Designation Tolerance Resuits for this Project
Laboratory Accuracy
8100?:1. DFIP:L water 60% - 130% 114%
8015M, GRPH, water 60% - 130% 100%
418.1, TPH, water 60% - 130% 97%
8020, BTEX, water 60% - 130% 97% - 107%
8010, HVO, water 40% - 130% 100% - 131%
8080, PCBs, water 60% - 140% 95%
7080, Arsenic, water 80% - 120% 110%
6010, Cadmium, water 80% - 120% 105%
6010, Chromium, water 80% - 120% 99%
7421, Lead, water 80% - 120% 102%
Completeness
8100M, DRPH, water 85% min. 100%
8015M, GRPH, water 85% min. 100%
418.1, TPH, water 85% min. 100%
8020, BTEX, water 85% min. 100%
8010, HVO, water 85% min. 100%
8080, PCBs, water 85% min. 100%
7060, Arsenic, water 85% min. 100%
6010, Cadmium, water 85% min. 100%
6010, Chromium, water 85% min. 100%
7421, Lead, water 85% min. 100%



Table #19
Laboratory and Field Precision
QC Designation Tolerance +/- Results for this Project +/-
r recigion
8100M,DRPH,water 30% 22%
8015M,GRPH,water 30% 0%
418.1, TPH,water 30% 1%
8020,BTEX,water 30% 2% - 3%
8010,HVO,water 30% 1% - 2%
8080,PCBs,water 30% 13%
7060,Arsenic,water 20% 2%
6010,Cadmium,water 20% 0%
6010,Chromium,water 20% 0%
7421,Lead,water 20% 3%
8100M,DRPH,water 30% 0%
8015M,GRPH,water 30% 0%
418.1,TPH,water 30% 0%
8020,BTEX,water 30% 60%
8010,HVO,water 30% 0%
8080,PCBs,water 30% 0%
7060, Arsenic,water 20% 200%
6010,Cadmium,water 20% 0%
6010,Chromium,water 20% 0%

7421,Lead,water 20% 0%



ATTACHMENT D

LABORATORY RESULTS



i Superior Precision Analytical, Inc.
A 825 Arnold Drive, Suite 114 = Martinez, California 94553 = (510) 229-1512 / fax [510) 229-1526

Environmental Management, Inc

Project 1224
Attn: STAN DOLLOFF

Reported 11-October-1993

HALOGENATED VOLATILE ORGANICS by EPA SW-846 Methods 5030/8010.

Chronology Laboratory Number 90196
Identification Sampled Received Extracted Analyzed Run # Lab #
6179-03 09/30/93 10/04/93 / /7 10/06/93 3
6179-04 09/30/93 10/04/93 !/ / 10/06/93 4
6179-05 09/30/93 10/04/93 / / 10/10/93 5
6179-09 09/30/93 10/04/93 /7 10/07/93 9
6179-10 09/30/93 10/04/93 / / 10/07/93 10
Page 1 of 3
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Ol Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 & Martinez, California 94553 = (510) 229-1512 /fax {510] 229-1526

Environmental Management, Inc Project 1224
Attn: STAN DOLLOFF Reported 11-October-1993

HALOGENATED VOLATILE ORGANICS by EPA SW-846 Methods 5030/8010.

Laboratory Number Sample Identification Matrix
90196- 3 6179-03 Water
901%56- 4 6179-04 Water
90196- 5 6179-05 Water
90196~ 9 6179-09 Water
90196-10 6179-10 Water

RESULTS OF ANALYSIS
Laboratory Number: 90196- 3 90196- 4 950196- 5 9019%6- 9 90196-10

Chloromethane/Vinyl Ch:ND<1.0 ND<1. ND<1.0 ND<1.0 ND<1.0

0
Bromomethane: ND<0.5 ND<0.5 ND<0.5 ND«<0.5 ND<0.5
Chloroethane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<«0.5
Trichlorofluoromethane:ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1,1-Dichloroethene: ND<0.5 ND<0.5 ND<0.5 ND<«0.5 ND<0.5
Dichloromethane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5S
t-1,2-Dichloroethene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1,1-Dichloroethane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 34
¢c-1,2-Dichloroethene: ND«0.5 ND<0.5 ND<0.5 ND<0.5 26
Chloroform: ND<0.5 ND«<0.5 ND<0.5 ND<0.5 ND<0.5
1,1,1-Trichlorcethane: ND<0.5 ND<0.5 0.6 ND<0.5 53
Carbon tetrachloride: ND<0.5 ND<0.5 ND«0.5 ND<0.5 ND<0.5
1l,2-Dichloroethane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Trichloroethene: ND«<0.5 ND<0.5 ND<0.5 ND<0.5 28
c-1,3-Dichloropropene: ND<O0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1,2-Dichloropropane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
t-1,3-Dichleoropropene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Bromodichloromethane: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1,1,2-Trichloroethane: ND<0.5 ND<0.5 ND<0.5 ND<(.5 1.3
Tetrachloroethene: ND<0.S ND<0.5 ND<0.5 ND<0.5 0.6
Dibromochloromethane: ND<0.5 ND<0.5 ND<0.5S ND<0D.5 ND<(C.S
Chlorobenzene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Bromoform: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1,1,2,2-Tetrachloroeth:ND<0.5 ND«<0.5 ND<0.5 ND<0.5 ND«<0.5
1,3-Dichlorobenzene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
1,2-Dichlorocbenzene: ND<0.5 ND«0.5 ND<0.5 ND<0.5 13
5

1,4-Dichlorobenzene: ND<0.5 ND<O. ND<0.5 ND<0.5 3.1
Concentration: ug/L ug/L ug/L ug/L ug/L

Page 2 of 3
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A Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 = (510) 229-1512 / fax {510) 229-1526

Laboratory Number 90196

HALOGENATED VOLATILE ORGANICS by EPA SW-846 Methods 5030/8010.
Quality Assurance and Control Data - Water

Average
Method Spike
Compound Blank PQL Recovery Limits RPD
(ug/L) (ug/L) (%) (%) (%)
Chloromethane/Vinyl Ch: ND<1.0 1.0
Bromomethane: ND<0.5 0.5
Chloroethane: ND<0.5 0.5
Trichlorofluoromethane: ND<0.5 0.5
1,1-Dichlorcethene: ND<0.5 0.5 131% 65-151 2%
Dichloromethane: ND<0.5 0.5
t~-1,2-Dichloroethene: ND<0.5 0.5
1,1-Dichlorcethane: ND<0.5 0.5
c-1,2-Dichlorocethene: ND<0.5 0.5
Chloroform: ND<0.5 0.5
1,1,1-Trichlorcethane: ND<0.5 0.5
Carbon tetrachloride: ND<0.5 0.5
1,2-Dichloroethane: ND<0.5 0.5
Trichlorocethene: ND<0.5 0.5 100% 84-145 1%
¢-1,3-Dichloropropene: ND<0.5 0.5
1,2-Dichloropropane: ND<0.5 0.5
t-1,3-Dichloropropene: ND<0.5 0.5
Bromodichloromethane: ND<0.5 0.5
1,1,2-Trichloroethane: ND<0.5 0.5
Tetrachloroethene: ND<0.5 0.5
Dibromochloromethane: ND<0.5 0.5
Chlorobenzene: ND<0.5 0.5 121% 97-130 2%
Bromoform: ND<0.5 0.5
1,1,2,2-Tetrachloroeth: ND<0.5 0.5
1,3-Dichlorobenzene: ND<0.5 0.5
1,2-Dichlorobenzene: ND<0.5 0.5
1,4-Dichlorobenzene: ND<0.5 0.5
|Definitions:
ND = Not Detected RPD = Relative Percent Difference
lPQL = Practical Quantitation Limit

QC File No. 90196

Aokl

Page 3 of 3
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I Superior Precision Analytical, Inc.

I 825 Arnold Drive, Suite 114 = Martinez, California 94553 = ({510) 229-1512 / fax (510} 229-1526
Environmental Management, Inc Project 1224

l Attn: STAN DOLLOFF Reported 11-October-1993

ANALYSIS FOR ARSENIC, CADMIUM, CHROMIUM, & LEAD

I by EPA Method SW-846 6010 & 7000 Series

I Chronology Laboratory Number 90196
Identification Sampled Received Extracted Analyzed Run # Lab #
6179-03 09/30/93 10/04/93 10/08/93 10/11/93 3
6179-04 09/30/93 10/04/93 10/08/93 10/11/93 4

I 6179-05 09/30/93 10/04/93 10/08/93 10/11/93 5
6179-09 09/30/93 10/04/93 10/08/93 10/11/93 9

I 6179-10 09/30/93 10/04/93 10/08/93 10/11/93 10

I Page 1 of 3

I Certified Laboratories



4 Superior Precision Analytical, Inc.
A 825 Arnold Drive, Suite 114 = Martinez, Califormia 94553 = {510} 229-1512 / fax {510} 229-1526

Environmental Management, Inc

Project 1224
Attn: STAN DOLLOFF

Reported 11-October-1993

ANALYSIS FOR ARSENIC, CADMIUM, CHROMIUM, & LEAD

Laboratory Number Sample Identification Matrix
90196- 3 6179-03 Water
90196- 4 6179-04 Water
90196- 5 6179-05 Water
901%6- 9 6179-09 Water
90156-10 6179-10 Water

RESULTS OF ANALYSIS

Laboratory Number: 90196- 3 90196- 4 90196- 5 80196- 9 90196-10
ND<(.01 0.01 0.03 0.02 0.03
Cadmium (Cd): ND<0.01 ND<0.01 ND<0.01 ND<0.01 ND<0.01
Chromium (Cr): ND<0.05 ND<0.05 ND<0.05 ND<0.05 ND<(0.05
Lead (Pb) : ND<.005 ND«<« . 005 0.008 ND<.005 0.018
Concentration: mg/L mg/L mg/L mg/L mg/L

l Arsenic (As) :

Page 2 of 3
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Superior Precisiornt Analytical, Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 = [510) 229-1512 / fax {510} 229-I~5_2_t_‘:_

ANALYSIS FOR ARSENIC, CADMIUM, CHROMIUM, & LEAD
Quality Assurance and Control Data - Water

Laboratory Number 90196

Average

Method Spike
Compound Blank PQL Recovery Limits RPD

(mg/L} {(mg/L) (%) (%) (%)
Arsenic (As) : ND<0.01 0.01 110% 75-125 2%
Cadmium (cd) : ND<0.01 0.01 105% 75-125 0%
Chromium (Cr): ND<0.05 0.05 99% 75-125 0%

ILead {Pb) : ND<.005 .005 102% 75-125 3%

Definitions:
ND = Not Detected RPD = Relative Percent Difference
POL = Practical Quantitation Limit

lQC File No. 90196

Senior Chemist
Account Manager
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Superior Precision Analytical Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 » [510} 229-1512 / fax {510} 22?;_I__!§?_6

Environmental Management, Inc

Project 1224
Attn: STAN DOLLOFF

Reported 11-October-1993

VOLATILE PETROLEUM HYDROCARBONS

Sample preparation by Purge and Trap (EPA SW-846 method 5030). Gasoline
analysis by SW-846 method 8015 modified. Gascline range quantified as all
compounds between C6 and C10. Benzene, Toluene, Ethyl Benzene and Xylenes

analyses by EPA SW-846 method 8020.

Chronology Laboratory Number 90136
Identification Sampled Received Extracted Analyzed Run # Lab #
6179-01 09/30/93 10/04/93 / /7 10/07/93 1
6179-02 09/30/93 10/04/93 / /7 10/07/93 2
6179-03 09/30/93 10/04/93 / 7/ 10/09/93 3
6179-04 09/30/93 10/04/93 / / 10/09/93 4
6179-05 09/30/93 10/04/93 / / 10/09/93 5
6179-06 09/30/93 10/04/93 / 7/ 10/07/93 6
6179-07 09/30/93 10/04/33 / /7 10/07/93 7
6179-08 09/30/93 10/04/93 /7 10/09/93 8
6179-09 09/30/93 10/04/93 / /7 10/09/93 9
6179-10 09/30/93 10/04/93 / 7/ 10/09/93 10
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825 Arnold Drive, Suite 114 « Martinez, Califorrma 94553 = (510) 229-1512 / fax {510} 229-1526

Environmental Management, Inc Project 1224
Attn: STAN DOLLOFF Reported 11-October-1993

VOLATILE PETROLEUM HYDROCAREBONS

Laboratory Number Sample Identification Matrix
901%6- 1 6179-01 Water
90196~ 2 6179-02 Water
9019%6- 3 6179-03 Water
90196- 4 6179-04 Water
90196- 5 6179-05 Water
901%6- 6 6175-06 Water
90196- 7 6179-07 Water
90196~ 8 6179-08 Water
90196- 9 6179-09 Water
90196-10 6179-10 Water

RESULTS OF ANALYSIS

Laboratory Number: 90196- 1 90196- 2 901%6- 3 90196- 4 90196- 5
Gasoline: ND<50 350 ND<50 ND<50 ND<50
Benzene: 6.1 240 6.7 1.4 ND<0.5
Toluene: 0.8 0.7 1.6 2.9 0.9
Ethyl Benzene: 0.5 ND<0.5 ND<0.5 ND<0D.S ND<0.5
Total Xylenes: 3.3 ND<1.5 ND<1.5 ND<1.5 ND<1.5
Concentration: ug/L ug/L ug/L ug/L ug/L
-- Surrogate Recoveries --

4-BFB % Recovery: 110% 96% 98% 83% 67%
Laboratory Number: 90196- 6 90196- 7 90196- 8 9019%6- 9 90196-10
Gasoline: ND<50 ND<50 ND<50 ND<50 90
Benzene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 2.9
Toluene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Ethyl Benzene: ND<0.5 ND<0.5 ND<0.5 ND<0.5 ND<0.5
Total Xylenes: ND<1.5 ND<1.5 ND<1.5 ND<1.5 3.7
Concentration: ug/L ug/L ug/L ug/L ug/L

-- Surrogate Recoveries --
4-BFB % Recovery: 99% 102% 90% 96% 110%
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Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 s Martinez, California 94553 a {510) 229-1512 / fax [510} 229-1526

I VOLATILE PETROLEUM HYDROCARBONS
Quality Assurance and Control Data - Water

Laboratory Number 90156

I Average
Method Spike
Compound Blank PQL Recovery Limits RPD
l (ug/L)  (ug/L) (%) (%) (%)
Gasoline: ND<50 50 100% 70-130 0%
Benzene: ND<0.5 0.5 103% 70-130 3%
Toluene: ND<0.5 0.5 106% 70-130 2%
Ethyl Benzene: ND<0.5 0.5 107% 70-130 2%
Total Xylenes: ND<1.5 1.5 97% 70-130 2%

Definitions:
ND = Not Detected RPD = Relative Percent Difference
PQL = Practical Quantitation Limit

Senior Chemist
Account Manager

IQC File No. 90196

I Page 3 of 3
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M Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 » Martinez, California 94553 = (510) 229-1512 / fax (510) {2‘2_! 526

Environmental Management, Inc

Project 1224
Attn: STAN DOLLOFF

Reported 11-October-1993

DIESEL RANGE ORGANICS by EPA Method 8100 Modified.

Diesel range quantified as all compounds from Ci0 to C28.

Chronclogy Laboratory Number 90196
Identification Sampled Received Extracted Analyzed Run # Lab #
6179-01 09/30/93 10/04/93 10/08/93 10/11/93 1
6179-02 09/30/93 10/04/93 10/08/93 10/08/93 2
6179-03 09/30/93 10/04/93 10/08/93 10/08/93 3
6179-04 09/30/93 10/04/93 10/08/93 10/08/93 4
6179-05 09/30/93 10/04/93 10/08/93 10/08/93 5
6179-06 09/30/93 10/04/93 10/08/93 10/08/93 6
€179-07 09/30/93 10/04/93 10/08/93 10/08/93 7
6179-08 09/30/93 10/04/93 10/08/93 10/08/93 8
6179-09 09/30/93 10/04/93 10/08/93 10/08/93 9
€179-10 09/30/93 10/04/93 10/08/93 10/11/93 10
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i Superior Precision Analytical, Inc.
P/ 825 Arnold Drive, Suite 114 = Martinez, California 94553 = (510) 229-1512 / fax {510) 229-1526

Environmental Management, Inc

Attn: STAN DOLLOFF

Project 1224
Reported 11-October-1993

DIESEL RANGE ORGANICS by EPA Method 8100 Modified.

Laboratory Number Sample Identification Matrix
90196- 1 6179-01 Water
90196~ 2 6179-02 Water
90196- 3 6179-03 Water
90196- 4 6179-04 Water
9019%6- 5 6179-05 Water
90196- 6 €179-06 Water
90196~ 7 6179-07 Water
90196~ 8 6179-08 Water
90196~ 9 6179-09 Water
9019%6-10 6179-10 Water
RESULTS OF ANALYSIS
Laboratory Number: 9019%6- 1 90196- 2 901%6- 3 90196- 4 90196- 5
Diesel: ND<100 ND<100 ND<100 ND<100 ND<100
Concentration: ug/L ug/L ug/L ug/L ug/L
-- Surrogate Recoveries --
Tetracosane Recovery: 130% 110% 120% 120% 110%
Laboratory Number: 901%6- 6 $0196- 7 9018%6- B8 90196- 9 90196-10
Diesel: ND<100 ND<100 ND<100 320 420
Concentration: ug/L ug/L ug/L ug/L ug/L
-- Surrogate Recoveries --
Tetracosane Recovery: 120% 110% 120% 94% 110%
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i Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 = (510} 229-1512 / fax {510} 229-1526

DIESEL RANGE CORGANICS by EPA Method 8100 Modified.
Quality Assurance and Control Data - Water

Laboratory Number 90196

Average

Method Spike
lCompound Blank PQL Recovery Limits RPD

(ug/L}) (ug/L) (%) (%) (%)
IDiesel: ND«<100 100 114% 75-125 22%
IDefinitions:

ND = Not Detected RPD = Relative Percent Difference

IPQL = Practical Quantitation Limit

Senior Chemist
Account Manager

|QC File No. 90196 %M/_g///
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Superior Precision Analytical, Inc.
825 Arnoid Drive, Suite 114 » Martinez, California 94553 « (510) 229-1512 / fax (Sﬁlﬂ” 2%9W1526

Environmental Management, Inc
Attn: STAN DOLLOFF

Project 1224
Reported 11-October-1993

TOTAL RECOVERABLE HYDROCARBONS by EPA Method 418.1

Chronology Laboratory Number 90196
Identification Sampled Received Extracted Analyzed Run # Lab #
6€179-03 09/30/93 10/04/93 10/08/93 10/08/93 3
6179-04 09/30/93 10/04/93 10/08/93 10/08/93 4
6179-05 09/30/93 10/04/93 10/08/93 10/08/93 5
6179-09 09/30/93 10/04/93 10/08/93 10/08/93 9
6179-10 09/30/93 10/04/93 10/08/93 10/08/93 10
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)i Superior Precision Analytical, Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 « (510} 229-1512 / fax {510) 229-1526

Environmental Management, Inc Project 1224
Attn: STAN DOLLOFF Reported 11-October-1993

TOTAL RECOVERABLE HYDROCARBONS by EPA Method 418.1

Laboratory Number Sample Identification Matrix
90196- 3 6179-03 Water
9019%6- 4 6179-04 Water
$0196- 5 6179-05 Water
90196- 9 6179-09 Water
90196-10 6179-10 Water

RESULTS OF ANALYSIS
Laboratory Number: 90196- 3 9019%6- 4 90196- 5 90196- 9 90196-10

PETROLEUM HYDROCARBONS:ND<1 ND<1 ND<1 ND<1 ND<«1

Concentration: mg/L mg/L mg/L ng/L ng/L
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Superior Precisiornt Analytical, Inc.
825 Arnold Drive, Suite 114 = Martinez, California 94553 » (510} 229-1512 / fax [510) 2291526

TOTAL RECOVERABLE HYDROCARBONS by EPA Method 418.1
Quality Assurance and Control Data - Water

Laboratory Number 90196

Average
Method Spike
Compound Blank PQL Recovery Limits RPD
(mg/L} (mg/L) (%) (%) (%)
PETROLEUM HYDROCARBONS: ND<1 1 97% 75-125 1%
Definitions:
ND = Not Detected RPD = Relative Percent Difference
PQL = Practical Quantitation Limit
QC File No. 90196 7%0,4/1%/
Senior Chemist
Account Manager
Page 3 of 3

Certified Laboratories
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SUPERIOR PRECISION ANALYTICAL INC.
REFERENCE SHEET FOR ALASKA PROJECTS

If an analysis you require does not appear on this sheet, please contact our
customer service representatives at (800) 521-6109 for information.

TYPE OF ANALYSIS

SAMPLE CONTAINERS

EPA Method 8100 (AK 102} Diesel S: 10 ppm S: Brass tube; 8 oz. glass jar
{Soil}
EPA Method 8100 (AK 102) Diesel W: 50 ppb W: 1 Itr. amber
(Water)
EPA Method 8015M/8020 (AK Gas/BTXE S: 1 ppm/0.003 ppm S: Brass tube; 8 oz. glass jar
101/8020) W: 50 ppb/0.3 ppb W: 3 pres. VOAs
EPA Method 8015M (AK 101) Gasoline S: 1 or 10 ppm S: Brass tube; 8 oz. glass jar
W: 50 ppb W: 3 pres. VOAs
EPA Method 8020 BTXE (Volatile Aromatics) $: 0.003 ppm S: Brass tube; 8 oz. glass jar
I W: 0.3 ppb W: 3 pres. VOAs
EPA Method 8010 Chlorinated Hydrocarbons S: 0.0056-0.01 ppm S: Brass tube; 8 oz. glass jar
W: 0.5-4 ppb W: 3 pres. VOAs
EPA Method 8240 VOC’s by Mass S: 15-100 ppb S: Brass tube; 8 oz. glass jar
Spectrometry W: 3-20 ppb W: 3 pres. VOASs
EPA Method 8260 VOC’s (Mass Spectrometry) | S: 15-100 ppb S: Brass tube; 8 oz. giass jar
W: 3-20 ppb W: 3 pres. VOAs
EPA Method 418.1 Total Petroleum S: 10 ppm S: 8 oz. glass jar
Hydrocarbons W: 1 ppm W: 1 1tr. amber
EPA Method 6010 - TTLC Lead S: 8 oz. glass jar
W: 500 ml. HNO, preserved
plastic bottle
DHS-LUFT Organic Lead Organic Lead S: 4 ppm S: 8 oz. glass jar
W: 2 ppm W: 1 {tr. amber

All containers for metals analyses utilize 8 oz. jar for soils and 500 ml. HNO, plastic container for water.

*+ Eor dissolved metals, filter before preservation **



