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Associates TECHNICAL MEMORANDUM

Date: June 22, 2010 Project No.: 073-81526

To: Fran Costanzi, Remedial Project Manager Company: U.S.EPA
From: Walter Weinig and Sarah Doyle Email: WWeinig@golder.com

cc: D. White-KMI, J. Francis-DEQ

RE: SUMMARY OF REMEDIATION ACTIONS RELATED TO OPERABLE UNIT 2 (OU2) AT THE
CASPER COMPRESSOR STATION

This technical memorandum presénts a summary of the Superfund remediation activities related to
source areas at the Kinder Morgan, Inc. (KMI) Casper Compressor Station (Site), formerly owned by KN

Energy. This summary was prepared on behalf of KMI by Golder Associates Inc. (Golder).

Since 1965, KN Energy (KN) and later KMI and its affiliates have operated a natural gas compression

station at the Site located in Natrona County, northeast of Casper, Wyoming.

~ The site is divided into two Operable Units. Operable Unit 1 (OU1) includes the groundwater contaminant

plumes and QU2 includes the sources for groundwater contamination. This memorandum presents

information primarily related to OU2, source areas.

BACKGROUND

In 1987, groundwater under and immediately north of the Site was found to contain frace amounts of
dissolved hydrocarbons that were suspected to have originated, in part, from the Site. After completion of
site investigations in 1986 and 1987, KN, Dow, Dowell, and LARCO were notified as potentially
responsible parties. Removal and Remedial Actiohs were conducted at the Site from 1989 through 1996
and consisted of groundwater pump-and treat, air sparging, soil-vapor extraction, and free product

removal. A timeline of activities related to the Site, specifically related to OU2, is presented in Table 1.

REMEDIATION ACTIONS FOR OU2

In December 1987, KN entered into Administrative Order on Consent (AOC) to perform removal actions
requiring that they take immediate action to control suspected sources of groundwater contamination and
prevent future migration of contaminated groundwater. In accordance with the AOC, KN prepared an
Engineering Evaluation/Cost Assessment (EE/CA) which _included an investigation for removal actions
(Adrian Brown Consultants, Inc. 1989). In November 1989, removal actions designed to remove BTEX
contaminants from groundwater and soil beneath the KN facility began. The remediation system included

groundwater pump-and-treat with air stripping, air sparging, and soil vapor extraction.

i107181526\0122 tm\tm-ou-2_summary 22june10\m-ou2_summary_22june2010 docx
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Remediation actions specific to OU2 were presented in the OU2 Phase 1 Report, prepared by Adrién
Brown Consultants (ABC) in June 1995. Objectives, methods, and results of the Phase 1 program are

summarized in the sections below.

Objectives

The overall objective of the OU2 Phase 1 work was to “ensure long-term effectiveness and permanence
of OU-1 remediation by eliminating the sources of groundwater contamination at the site, such as
contaminated subsurface soils or free product (excluding sources associated with the groundwater plume
extending from the LARCO property into the Brookhurst Subdivision), so that the concentration in
groundwater of contaminants originating from these sources never exceed the Maximum Contaminant
Levels (MCLs) or proposed MCLs" (EPA 1991). More specifically, the objectives of the program were as
follows (ABC 1995).

1. Evaluate the remedial action;
2. Confirm soil conditions;

3. Enhance the ongoing remedial action by implementing a full-scale air sparging
system;

4. Update existing applicable or relevant and appropriate requirements (ARARs), if
necessary;

5. After completing the air sparging operations, identify any remaining source areas, if
any;

6. Address remaining source areas, if necessary.

Methods

To achieve and maintain final cleanup standards, air sparging was selected as remediation technology for
QU2. The levels of benzene, toluene, ethylbenzene, and xylenes (BTEX) existing at the Site prior to
implementing the air sparging system were already low due to the cleanup efforts for OU1. Pre-air
sparging conditions are summarized in Tables 2 and 3. Remediation of OU1 consisted of three
technologies: pump-and-treat, soil vapor extraction, and product recovery. Therefore, air sparging acted
primarily as a final polishing step to the remedial action (ABC 1995).

Between July 1993 and September 1993, fifty-four air sparging wells were installed at the Site. On
October 28, 1993, the air sparging program began and operated for 495 days until March 9, 1995. The
average injection rate per air sparging well during the air sparging program was 6.7 standard cubic feet
per minute (scfm), with the total air injection maintained at flow rates between approximately 50 scfm and
100 scfm, depending on the number of air sparging wells in operation at any given time (typically between
4 to 15 wells). A total of 58 million cubic feet of air was injected into the subsurface during the air

sparging program. Extraction flow rates were maintained above the air injection flow rates at

Associates
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approximately 115 scfm to ensure that all air injected was recovered. A total of 78 million cubic feet of

soil gas was extracted from the vadose zone. (ABC 1995).

Results

To determine when air sparging was complete, soil gas measurements of volatile organic vapors were
measured with a portable photoiohization detector (PID). Groundwater and soil gas samples were
collected to confirm the results from the PID. The soil gas resuits after completion of air sparging are
presented in Table 4. As shown in Tables 2 and 4, benzene and toluene were below detection in the pre-
sparging period, and remained below detection limits after air sparging was completed. Ethylbenzene
and xylenes concentrations, which accounted for the majority of BTEX in the soil, were reduced during air
sparging. The average BTEX reduction during the air sparging program was 9,915 micrograms per
kilogram (ug/kg). (ABC 1995) |

SUMMARY OF OU2 REMEDATION
Based on the results of the Phase 1 OU2 remediation, ABC (1995) concluded that the air sparging

program was successful in achieving the goal to “ensure long-term effectiveness and permanence of
0OU-1 remediation by eliminating the sources of groundwater contamination at the site...” Additionally,
ABC (1995) concluded that “no identifiable source areas remain at the KN Facility and no further action is

considered necessary at this time.”

In 1998, KN Energy provided a Certification of Completion for OU2 in conformance with the
Administrative Order for Removal Action on Consent (KN Energy 1998). In an unsigned letter from June
1998, EPA indicated approval of the certification by KN Energy (EPA 1998). Both documenis are

attached to this memorandum
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TABLE 1 '

TIMELINE OF ACTIVITIES RELATED TO OU2 AT THE CASPER COMPRESSOR STATION

Date

___Activity

Summer 1986

USEPA and Wyoming Department of Environmental Quality (WDEQ) begin investigation of
the area in and around the Brookhurst subdivision. Three monitoring welis installed on the

property by KN.

Early-mid 1987

Ecology and Environment performs Expanded Site Investigation of Brookhurst subdivision
and surrounding facilities.

Summer 1987

KN, Dow, Dowell, and LARCO notified of status as Potentially Responsible Parties (PRPs).

Dec-87 KN enters into Administrative Order on Consent to perform EE/CA of its property.
Dow/Dowell and KN enter into Administrative Order on Consent to perform an RI/FS of the
Brookhurst Subdivision site (sites later known as Mystery Bridge Superfund Site). LARCO
facility work performed under RCRA 3008(h) order.

Jan-88 Removal activities begin at Dow/DSI site, including excavation of 440 cubic yards of
contaminated soil from chlorinated sump area and removal of other inactive facilities. SVE
systems installed and operated.

March 1988 — |O'Brien & Gere performs RI/FS activities for Brookhurst subdivision.
June 1990

Early-mid 1988 .

ERT performs Phase | and Phase Il studies under contract to KN, focusing on area around
flare pit. 2 feet of floating product found in piezometer KNP-2.

November 1992

Mid-late 1988 |ABC performs Phase I study to identify extent of free product at KN facility. Study expanded
to include information necessary for EE/CA.
Jan-89 Brookhurst subdivision connected to Evansville public water supply system.
Mar-89 EE/CA report completed and submitted to USEPA.
14-Aug-91 Consent Decree for Mystery Bridge Superfund Site
October — Air sparging pilot test to address OU2 (source areas) at the KN facility. Sparging shown to

have little effect on groundwater leveis.

October 28, 1993
— March 9, 1995

Full-scale air sparging system operated to address OU2 soils. Approximately 1,600 pounds
of BTEX estimated to have been removed.

24-Apr-98 KN certifies completion of OU2 remediation.
22-Jun-98 USEPA approves certification of completion for OU2 remediation and terminates
Administrative Order on Consent
Nov-98 5-year review conducted.
11-Feb-99 USEPA issues letter certifying completion of 5-year review. Letter inciudes statement that
“OU2 remedial action objectives have been fully achieved.”
Sep-04 SVE/air-sparging system and groundwater infiltration gallery decommissioned and removed
from site per approved work plan. ]
- 21-Aug-09 Site visit for 2009 5-year review. Site visit included Fran Costanzi from USEPA and Jane
Francis from WDEQ.
30-Sep-09 Five-year review report for Mystery Bridge issued by USEPA. Review concluded that the

remedy as implemented is protective of human health and the environment.
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TABLE 2
SOIL BTEX CONCENTRATIONS BEFORE AIR SPARGING
Sample ID Concentration (ug/kg), July 1993 Notes
Benzene Ethylbenzene | Toluene Xylenes
SB-01 <10.00 810 <9.75 5500 North of KNABC-09
SB-02 <10.00 660 <9.75 4900 Center of old pond
SB-03 <10.00 2000 <9.75 11000 Near flare pit
SB-04 <10.00 5900 <9.75 22000 West of KNABC-27
SB-05 <10.00 1400 <9.75 5300 Completed as KNABC-91

1107\81526\0122 TM\TM-OU-2_SummaryRemedActions_22June10\Tables OU-2 Summary memo xlsxTable 2 ‘ A
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TABLE 3
SOIL GAS BTEX CONCENTRATIONS BEFORE AIR SPARGING

Sample ID Concentration (ppm), August 1993

Benzene Ethylbenzene Toluene Xylenes
KNSVE-63 0.12 0.1 0.94 0.68
KNSVE-64 1.56 0.1 0.74 0.58
KNSVE-65 0.2 0.1 . 0.76 0.52
KNSVE-66 0.2 0.22 0.94 1.74
KNSVE-67 <0.08 0.32 1.52 1.26
KNSVE-68 0.12 0.12 0.82 0.64
KNSVE-69 0.14 0.08 0.84 0.7
KNSVE-80 3.34 0.58 2.2 1.96
KNSVE-81 <0.08 <0.06 - 1.94 0.52
KNSVE-82 0.12 0.1 0.9 0.74
Field Blank <0.08 0.5 1.26 1.54
NOTES:

Sampling was conducted on August 24, 1993 after the Soil Vapor Extraction system
had been shut off for 114 days to see if a rebound of soil gas concentrations
occurred and to establish pre-air sparging soil gas concentrations.

& Golder
L7 Associates
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TABLE 4
SOIL BTEX CONCENTRATIONS AFTER AIR SPARGING
Concentration (ug/kg), February 1995
Sample ID . Notes
Benzene Ethylbenzene Toluene Xylenes

SB-01A <8 570 <8 2900 North of KNABC-09

SB-02A <§ - 280 <8 260 Center of old pond

SB-03A <8 93 <8’ 400 Near flare pit

SB-04A <8 1700 <8 3000 West of KNABC-27

SB-05A <8 280 <8 430 Completed as KNABC-91

A
€2 P Golder
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K N Energy, Inc.
! A RGY 370 Van Gordon Streat
ENE! P.0. Box 281304
510254 Lakewood, CO 80228-8304
(303) 889-1740
April 24, 1998 TR SR B
Lisa Lloyd TLPETELA0 BRANCH
United States Environmental Protection Agency
999 18" Street Suite 500
Denver, CO 80202
Mailcode EPR-SR

RE: Operable Unit 2 Completion Certification

Dear Ms. Lloyd and Mz. Jaramillo:

KN Energy(KN) is pleased to provide this Certification of Completion for Operable Unit 2 (OU-2) at the
Brookhurst site in conformance with the Administrative Order for Removal Action on Consent (Removal
Order) dated December 15, 1987 and the subsequent two amendments,

KN certifies that it has completed all the requirements of the Removal Order and its amendments. The
following paragraph conforms to typical standards for work completion certification.

I certify under penalty of law that all work, as defined in the Removal Order, was
completed under my direction or supervision in accordance with a system designed to
assure that personnel properly gather and evaluate the information submitted. Based on
my inquiry of the person or persons who manage the system, or those persons directly
responsible for gathering the information, the information KN has submitted is, to the
best of my belief, true, accurate, and complete. I am aware that there are significant
penalties for submitting false information, including the possibility of fine and
imprisonment for knowing violations.

KNmnﬁmmamedmmeooopuaﬁmaMmmnsimofmeEPAmmgm&mmmpﬁmed
environmental issues. We look forward to your closure response.

Sincerely,
KN Energy, Inc.

File:1125A:980423
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1998 EPA LETTER APPROVING CERTIFICATION OF COMPLETION OF OU2 ACTIVITIES
AND TERMINATING ADMINISTRATIVE ORDER ON CONSENT



.o“;'"%. _ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY ’”

% REGION Vil
M 999 18th STREET - SUITE 500

ﬁd DENVER, COLORADOC 80202-2466

510258

Ref: 8 EPR-SR

Hayden Truscott
Environmental Manager
KN Energy Inc.
370 Van Gordon Street
PO Box 281304
Lakewood Co 80228-2466 :
' RE: Termination of Administrative
Order on Consent ( Docket
No CERCLA VIil-88-01, and
" all its amendments) for
Mystery Bridge Rd. / U.S.
: Highway 20
Dear Mr. Truscott :

The Environmental Protection Agency (EPA) has received the Certification of
Completion for work conducted under the Administrative Order for Removal Action on
Consent (Order) for Operable Unit 2 (OU 2) for the Brookhurst/Mystery Bridge U.S.
Highway 20 site, signed by KN Energy.

In accordance with Section XXII of the Order, this letter constitutes EPA’s
approval of the cenrtification by KN Energy (KN) of satisfaction of activities required by
the Order. This notice does not terminate any obligation of KN to comply with
continuing obligations of the Order.

if you have any questions regarding this letter, please contact Dennis Jaramillo
at (303) 312-6580, or for questions regarding legal matters, please contact Sheldon
Muiller at (303) 312 -6916.

Sincerely,

Dale Vodehnal

Program Director

Office of Ecosystem Protection
and Remediation

cc: Bert Garcia, EPR-SR

Sheldon Muller, ENF-L ’{{EN;‘ L
l_}Sharon Abendschan, ENF-T cf] o A:,
Oy gl
NSNS oo 4
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1.0 _ INTRODUCTION

This report summarizes activities that were performed at the KN Energy, Inc. Gas Compressor
Station in Casper, Wyoming (KN Facility), a part of the U.S. Highway 20/Mystery Bridge Road
Superfund Site. The work was conducted in accordance with the OU-2 Phase | Workplan for
the KN Energy Gas Compressor Station, Casper, Wyoming (ABC, 1993d) (OU-2 Workplan),
and Revised Air Sparging Report for the KN Energy Gas Compressor Station, Casper,
Wyoming (ABC, 1993b) (Air Sparging Report). Groundwater monitoring activities were, and
still are, directed by the Remedial Action Groundwater Monitoring Plan for the KN Energy Gas

Compressor Station, Casper, Wyoming (ABC, 1993c) (GMP). -

1.1 SITE BACKGROUND

KN Energy, Inc. (KN) has operated the KN Facility since 1965. In 1985, groundwater
under and immediately north of the KN Facility was found to contain trace amounts of
dissolved hydrocarbons that were suspected to have originated, in part, from the KN
Facility (Ecology and Environment, 1987). The constituents of concern at the KN Facility
are benzene, ethylbenzene, toluene, and xylene (BETX) for which the maximum
contaminant levels (MCLs) are listed in Table 1. -

Table 1; Maximum Contaminant Levels for BETX

MCL
Constituent (ng/l)
Benzene : ' 5
Ethylbenzene 700
Toluene 1,000
Xylenes 10,000

Source: EPA Drinking Water Regulations and Health Advisories
November 1994

Since November 1989, KN has undertaken a removal action at the KN Facility, which is part of
the Site. EPA divided the KN Facility into two operable units: Operable Unit One (OU-1), which
addresses groundwater remediation, and Operable Umt Two (OU-2), which addresses
remediation of source areas.

KN's removal action consisted of groundwater pump and treat (PAT) and soil vapor extraction
(SVE) systems that remove hydrocarbons via three phases: free floating product, groundwater,
and soil vapor. The SVE system extracts vapor phase hydrocarbons from the unsaturated
interval between the water table and the ground surface. The PAT system pumps
groundwater to the surface where volatile hydrocarbons are removed by air stripping. Floating
product, when present, is removed from the groundwater extraction wells when the PAT

system is in operation. As part of OU-1, the removal action was selected as the remedy for the

O O 1 [ O OO@O>ODC4oO@@O @O @Ooo.,s 4o c.4aeoe
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KN Facility. The OU-1 remedial system continued to operate while the work set forth by the
OU-2 Workplan was conducted. The site conceptual model and relationship between OU-1
and OU-2, and the overall remedial system, including the air sparging system installed under
the OU-2 Workplan, is described in detail in the OU-1/0U-2 Design Report, KN Energy Gas
Compressor Station (ABC, 1993e).

2.0 _OBJECTIVES OF OU-2 PHASE |

2.1 __OVERALL OBJECTIVES

The overall objective for OU-2 at the KN Facility is to "[e]Jnsure long-term effectiveness and
permanence of OU-1 remediation by eliminating the sources of groundwater contamination at
the site, such as contaminated subsurface soils or free product (excluding sources associated
with the groundwater plume extending from the LARCO property into the Brookhurst
Subdivision), so that the concentration in groundwater of contaminants originating from these
sources never exceed Maximum Contaminant Levels (MCLs) or proposed MCLs" (EPA, 1991).

2.2 SPECIFIC OBJECTIVES
The specific objectives for OU-2 are as follows:

1. Evaluate the remedial action;

2. Confirm soil conditions;

3. Enhance the ongoing remedial action by implementing a full-scale air sparging system;

4, Update existing applicable or relevant and appropriate requirements (ARARS), if
necessary,
After completing air sparging operations, identify any remaining source areas, if any;
Address remaining source areas, if necessary.

Adrian Brown Consultants, Inc. . 950626/1125J
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3. SCOPE OF WORK

The proposed scope of work for achieving the objectives of OU-2 Phase | is set forth in the
OU-2 Workplan (ABC, 1993d) and outlined in the following steps:

Evaluate the results of the groundwater sampling conducted in March 1993,;

Collect soil samples from the remaining (pre-air sparging program) |mpacted areas as
part of the air sparging program;

S

implement a full-scale air sparging program;

Review and revise the ARARSs; _

Confirm soil conditions at the KN Facility after é,ompletion of the air sparging program;
Assess success of the existing PAT and SVE systems and air sparging program;
Prepare a summary report for OU-2 Phase [; and

© N O o AW

Perform a feasibility study for the remediation of any remaining source areas, if
necessary. '

4.0 ARARs UPDATE _
A new assessment to update the ARARSs has been determined to be unnecessary as indicated
by letter from the EPA shown in Appendix A.

5.0 OU-2 DESIGN BASED ON CONCEPTUAL SITE MODEL

The use of a conceptual site model is necessary to establish a hypothesis for the transport of
the BETX constituents in the existing soil/groundwater system. The current conceptual model
is illustrated in Figure 1. It is based on two BETX source points: the process area and the
former flare pit, whose areal and cross-sectional extents are shown in Figures 2 and 3 (ABC,
1989). The source from the process area migrated vertically into the soil, while the source
from the former flare pit was subject to buming, which resulted in a low volatxle hydrocarbon
fluid that migrated into the soil. The BETX compounds migrated by gravity in the vertical
direction to the water table, and spread horizontally in the vadose zone by capillarity. The
floating product spread out on the water table becoming elongated down gradient to the
northeast and was smeared vertically in the saturated zone due to fluctuating water levels.
When groundwater contacts these materials, BETX components transfer into the groundwater

in the dissolved state.

Air sparging was employed largely as a final polishing step to the OU-1 removal action. Air
sparging targets the capillary zone, which contains partial residual saturation of hydrocarbons
and provides a source of BETX to dissolve into the groundwater. The capillary zone is not
easily remediated by the PAT and SVE technologies since both technologies have limited
access to this zone. Air sparging, which injects air into the aquifer, provides a fluid medium
capable of volatilizing remaining hydrocarbons, and delivering oxygen to enhance
biodegradation in this zone. Air sparging was chosen as the remedial technology for OU-2.

Adrian Brown Consultants, Inc. 950626/1125J
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6.0 PRE-AIR SPARGING CONDITIONS

Air sparging was chosen as the technology for OU-2 to achieve and maintain final cleanup
standards. The levels of BETX existing in the groundwater system at the KN Facility prior to
air sparging were already very low due to the cleanup efforts during OU-1. Because of this, air
sparging acted as primarily as a final polishing step to the remedial action. This section
describes the conditions that existed prior to the start of air sparging.

6.1 CLEANUP ACHIEVED BY QU-1

The OU-1 remedial system has been very successful in remediating the majority of
hydrocarbons that were released at the KN Facility. The three technologies used in the
remedial system were pump-and-treat, soil vapor extraction and product recovery. In addition,
in-situ biodegradation by indigenous bacteria has contributed to the reduction of hydrocarbon
mass at the KN Facility. Figure 4 presents the removal rates over time for the various
treatment technologies.

6.2 PRE-AIR SPARGING CHARACTERIZATION

Prior to the startup of the air sparging program, the site conditions were characterized by
conducting a sampling program that consisted of groundwater, soil, and soil gas sampling.
The results are discussed below.

6.2.1 Soil Sampling

In accordance with the OU-2 Workplan and the Air Sparging Report, soil samples were
collected at the five locations shown in Figure 5 in order to characterize soil conditions prior to
air sparging. Sampling was performed from July 15, 1993 to July 19, 1993 following
procedures set forth in ABC-SOP-SLS023 (ABC, 1993a), which consists of drilling with a
hollow-stem auger and collecting soil samples with a split spoon sampler every five feet. The
sample exhibiting the highest reading using a photo-ionization detector (PID) was sent to an
analytical laboratory to analyze for BETX using EPA Method 8260 modified for selective ion
monitoring, a technique used to obtain lower detection limits. The analytical results of the soil
sampling are shown in Table 2 and Appendix B-1, and the borehole logs are shown in
Appendix C-1.

Table 2: Soil sampling analytical results (ug/kg), July 1993

Sample BENZENE | ETHYLBENZENE | TOLUENE | XYLENES NOTES
Location '
SB-01 <10.00 810 <9.75 5500 North of KNABC-09
SB-02 <10.00 660 <9.75 4900 Center of old pond
SB-03 <10.00 2000 <9.75 11000 Near flare pit
SB-04 <10.00 -5900 <9.75 22000 West of KNABC-27
SB-05 <10.00 1400 <9.75 5300 Completed as
KNABC-91

Borehole ABC-SB-05 was completed for use as a 2" groundwater monitoring well, as shown in
the borehole log in Appendix C-1. Photographs of soil samples from boreholes KN SB-01 KN-
SB-02 and KN-SB-03 are shown in Photos 1-3 at the end of this report.
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Table 2 indicates that both benzene and toluene in residual hydrocarbons in the soil were
undetectable at detection limits of 10 ug/kg and 9.75 ug/kg, respectively. Ethylbenzene
and xylenes were present at low to moderate concentrations, ranging from 660 pg/kg to
22,000 pg/kg.

- '6.2.2 Soil Gas Sampling _

Ten new SVE wells, shown in Figure 6, were installed to provide an adequate zone of
evacuation in the vadose zone during air sparging so that no injected air enriched in volatiles
could escape from the KN Facility. The SVE blower that was operating as part of the OU-1
system was upgraded in size to increase extraction capacity. The new SVE wells were also
used as monitoring points during the air sparging program to evaluate vadose zone conditions.

Soil gas sampling of the 10 new SVE wells was conducted to test if a rebound of the soil gas
BETX concentrations occurred after the SVE system had been shut off as well as to establish
pre-air sparging soil gas concentrations. On August 24, 1993, after the SVE system had been
off for a period of 114 days (since April 22, 1993), samples were collected in Tenax absorbtion
tubes and sent to an analytical laboratory for BETX analysis using EPA Method 8260.

The field blank detected toluene, ethylbenzene and xylenes above the detection limit, which is
not unusual given the quality of the ambient air in this area. Soil vapor extraction well SVE-80
measured the highest amount of BETX in any of the SVE wells, with benzene detected at

. 0.167 total micrograms, or 3.34 ppm. Table 3 summarizes the resuits, and the analytical

reports are shown in Appendix B-2. The soil gas sampling results reveal that rebound of BETX
in the soil gas was not appreciable after 114 days of SVE shutdown.

Table 3: Soil gas sampling analytical results (ppm), August 1993

Sample Benzene Ethylbenzene Toluene Xylenes
Location
KNSVE-63 . 0.12 0.1 0.94 0.68
KNSVE-64 1.56 0.1 0.74 0.58
KNSVE-65 0.2 0.1 0.76 0.52
KNSVE-66 02 0.22 0.94 1.74
KNSVE-67 <0.08 0.32 1.52 1.26
KNSVE-68 0.12 0.12 0.82 0.64
KNSVE-69 0.14 0.08 0.84 0.7
KNSVE-80 3.34 0.58 2.2 1.96
KNSVE-81 <0.08 <0.06 1.94 0.52
KNSVE-82 0.12 0.1 0.9 0.74
FIELD BLANK <0.08 0.5 1.26 1.54
Adrian Brown Consultants, Inc. 950626/1125J
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6.3 GROUNDWATER .

Groundwater sampling was conducted in March 1993 to determine the pre-sparging BETX
concentrations in the shallow aquifer. The results indicated that there was one remaining zone
where BETX concentrations exceeded the MCLs, and one zone where BETX concentrations
were at the MCLs, as shown in Figure 7. The zone where benzene exceeded the MCL was
around the flare pit (KNGW-2 and KNMW-6), and the zone where benzene was at the MCL
was along the northern fenceline (KNABC-11 and KNABC-27). The maximum benzene
concentration measured was 40 pg/l in groundwater monitoring well KNGW-02. Table 4
shows pre-sparging analytical results for BETX dissolved in the groundwater at the KN Facility,
including historical maximum and minimum values up until that time.

O O 1 (O O @ 3 3 (0 o o .., .o g 3 3
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Table 4: Pre-sparging groundwater BETX concentrations (pg/l)
Well Pre-Sparge Benzene Ethylbenzene Toluene Xylenes
Name Date Pre- Minimum Maximum Pre- Minimum Maximum ~,Pre- Minimum Maximum Pre- Minimum | Maximum
Sparge Sparge Sparge Sparge
MCL 5 700 ' 1,000 10,000
EPA-1-08 03-Feb-92 <1.00 <1.00 " 4.00) <5.00 <1.00 2.00J <5.00 <1.00 100.00 <500 <1.00 <5.00
EPA-1-09 26-Mar-93 4,00 <0.80 7.00 2 <1.00 2.00 <0.78 <0.78 96.00 <23.00 <1.00 <23.00
- EPA-1-10 26-Mar-93 <0.80 <0.80 40.00 . 40.00 <100 40.00 <0.78J <0.78 98.00 11.00 <1.00 27.00
EPA-1-11 01-Nov-90 <1.00 <1.00 <5.00 <500 <1.00 <5.00 <5.00 <1.00 <6,00 <5.00 <1.00 <5.00
EPA-2-11 26-Mar-83 <0.80 <0.80 70.00 6.00 <1.00 180.00 <0.78 «<0.78 101.00 9.00 <3.00 © 1300.00
EPA-2-14 26-May-93 <0.80 <0.80 - 2.00 6.00 <1.00 6.00 <0.78 <0.78 105.00 <3.00 «<1.00 <3.00
KNABC-01 25-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5.00 <078 <0.78 <5.00 <1.54 <1.00 <5.00
KNABC-02 24-Mar-93 <0.80 <0.80 0.41 <0.60 <0.60 <5,00° <0.78 <0.78 1.04 <1.54 <0.01 <5.00
KNABC-03 24-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5.00 <0.78 <0.78 <5.00 <1.54 <1.00 <5.00
KNABC-05 25-Mar-83 3.00 <0.80 330.00 38.00 <5,00 160.00 <0.78 <0.78 53.00 2500 <5.00 1940.00
KNABC-06 25-Mar-93 1.00 <1.00 1.00 3.00 <1.00 <3.00 <0.78 <0.78 <5.00 3.00 <5.00 <7.00
KNABC-07 24-Mar-93 <0.80 <0.80 <5.00 <0.60 <0.60 <5.00 <0.78 <0.78 9.00 <1.54 <1.00 7.00
KNABC-09 25-Mar-93 <080 «<0.80 <5.00 200 - <100 «<2.00 <0.78 <0.78 9.00 4,00 <1.00 10.00
KNABC-10 25-Mar-93 <0.80 <0.80 <5.00 * <0.60 <0.60 . <5.00 «0.78 <0.78 9.00 <1.54 <1.00 34.00
KNABC-11 25-Mar-93 5.00 «<1.00 33.00 120.00 <1.00 120.00 <0.78 <0.78 83.00 54.00 <5.00 1300.00
KNABC-12 25-Mar-93 3.00 <0.50 3.00 5.00 <1.00 5.00 <0.78 <0.50 104.00 10.00 <0.50 110.00
KNABC-15 24-Mar-93 <0.80 - <0.80 0.46 <0.60 <0.01 <5.00 <0.78 «<0.78 0.75 <1.54 <0.01 <5.00
KNABC-16 24-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5,00 «<0.78 <0.78 2.81 <1.54 <1.00 <5.00
KNABC-17 25-Mar-93 4.00 <1.00 <100.00 31.00 <5.00 31.00 <0.78 <0.78 <100.00 12.00 <5.00 360.00
KNABC-18 24-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5.00 <0,78 <0.78 133 '<1.54 <1.00 14,00
KNABC-19 24-Mar-93 <0.80 <0.80 <1.00 «<0.60 <0.60 <5.00 <0.78 <0.78 6.00 <1.54 <1.00 72.00
KNABC-20 25-Mar-93 0.80 <0.80 3.9 70.00 <500 -110.00 <0.78  <0,78 2.67 62.00 <500 411.02
KNABC-21 24-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5.00 <0.78 <0.78 <5.00 <1.54 <1.00 <5.00
KNABC-22 30-Oct-90 <1.00 <0.50 <1.00 <5.00 © <050 <5.00 <5.00 <0.50 <5.00 <5,00 <0.50 <5.00
KNABC-23 24-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5.00 <0.78 <0.78 <5.00 <1.54 <1.54 <5.00
KNABC-24 01-Nov-80 <1.00 <0.50 <5.0J,M <5.00 <0.50 40.00 <5.00 <0.50 105.00 © <5,00 <0.50 47.00
" KNABC-25 25-Mar-93 <0.80 <0.50 200.00 <0.60 <0.50 ‘170.00 <0.78 <0.50 <10.00 <1.54 «<0.50 270.00
KNABC-26 25-Nov-92 «<0.80 <0.80 220.00 7.00 <5.00 1600.00 <0.78 <0.78 520.00 3.00 3.00 6900.00
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Well Pre-Sparge Benzene Ethylbenzene Toluene Xylenes
Name Date Pre- Minlmum | Maximum Pre- Minimum Maximum Pre- Minimum | Maximum Pre- Minimum | Maximum
Sparge Sparge i Sparge Sparge

MCL 5 _ 700 1,000 10,000
KNABC-27 25-Mar-93 5.00 <5.00 25.00 240.00 <5.00 240.00 <0.78 <0.78 52.00 300.00 42.00 300.00
KNABC-34 4-Oct-92 7.00 <1.00 54.00 13.00 <5.00 86.00 <0.78 <0.50 12.00 18.00 <5.00 270.00
KNABC-35 31-Mar-92 97.00 3.00 7370.00 45.00 <5.00 1535.00 16.00 <5.00 400.00 190.00 - <5.00 2415.00
KNABC-36 28-Jul-92 200 <1.00 155.00 13.00 <5.00 ‘164.00 <0.78 <0.78 25.00 13.00 13.00 820.00
KNABC-50 19-Oct-92 4.00 1.00 29.00 48.00 <50.00 177.00 4,008 <078 284.00 13.00 6.00 843.00
KNABC-70 13-Apr-83 6.00 3.00 15.00 6.00 3.00 16.00 <0.78 <0.78 6.00 31.00 9.00 64.00
KNABC-71 13-Apr-83 <0.80 <0.80 <0.80 4.00 4.00 4.00 <0.78 <0.78 <0.78 4.00 4.00 4.00
KNABC-72 13-Apr93 22.00 13.00 200.00 79.00 30.00 . 92.00 <0.78 <0.78 1.00 210.00 77.00 210.00
KNABC-73 13-Apr-03 22.00 5.00 82.00 45.00 36.00 140.00 Q.78 <0.78 2.00 83.00 68.00 190.00
KNGW-01 24-Mar-93 <0.80 <0.80 <1.00 <0.60 <0.60 <5.00 <0.78 - <0.78 <5.00 <1.54 <1.54 . <5.00
KNGW-02 26-Mar-93 40.00 <1.00 40,00 110.00 <5.00 110.00 <0.78 <0.78 38.00 160.00 - <5.00 160.00
KNGW-03 26-Mar-93 400 <1.00 <4.00 36.00 <5.00 36.00 <Q.78 <Q.78 5.00 39.00 <5.00 170.00
KNMW-04 25-Mar-93 <0.80 <0.80 <5.00 <0.60 <0.60 . <5.00 <078 <0.78 <5.00 <1.54 <1.54 <5.00
KNMW-05 25-Mar-93 <0.80 <0.80 <500.00 <0.60 <0.60 210.0J <0.78 <0.78 <500.00 <1.54 . <154 1800.00
KNMW-06 26-Mar-93 18.00 <1.00 4200.0SP 6.00 <1.00 6.00 <0.78 <0.78 5000.0SP 16.00 . <3.00 920.00
KNMW-07 26-Mar-93 <0.80 <0.80 <250.00 4,00 <1.00 " 140.0] <0.78 <078 £0.00 7.00 <300 | 1100.00
OBG-07 26-Mar-93 <0.80 <0.80 <5.00 <0.60 <0.60 <5.00 <0.78 <0.78 <5.00 <1.54 <1.00 <5.00
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7.0 AIR SPARGING PROGRAM
7.1 INSTALLATION .

7.1.1 Construction

An addition to the PAT/SVE system concrete pad was made to accomodate a new 16' X
16' building to house two rotary screw compressors, an externally heated regenerative
dryer, and ancillary equipment related to the air sparging system. The pad was
constructed with fiber reinforced concrete to extend the pad to the east by 22 feet. The
width of the pad in the north-south direction remains the same at 30 feet. The northern
half of the east side of the concrete pad is ramped to allow vehicular access to the pad.

The air sparging building was constructed with 9' walls to ensure ample room for the
regenerative dryer. An 8' wide garage door on the eastern side provides access to the
interior so that the compressors and dryer could be easily installed and removed, and to
provide ventilation in the summer season. A man-size door is also installed on the eastern
side of the building, south of the garage door. On the north wall of the building, a
motorized 42" X 42" damper was .installed to provide ventilation for operatlon of the
compressors during the wunter months.

The belts and sheaves on the SVE blower were exchanged for larger duplex belts and
sheaves to increase the capacity of the SVE system. The maximum capacity was
increased to approximately 110 scfm, from approximately. 75 scfm.

The power supply to the Remedial System was increased in order to drive the two 25

“horsepower rotary screw air compressors and the externally heated regenerative air dryer.

The primary electrical transformers that supply power to the Remedial System were
upgraded and an additional 100 amp disconnect was added to the circuitry. '

Photo 4 is an overhead view of the upgraded KN Facility. Photo 5 shows the eastern side
of the air sparging operations building, and Photo 6 is a closeup of the air compressor and
air dryer before hookup.

7.1.2 Drilling

Fifty-four air sparging wells were installed in the air sparging zone on approximately fifty
foot centers over a two month period from July, 1993 to September, 1993. The air
sparging well completions all followed the same specifications that are shown in Figure 8.
Figure 9 is a map of the KN Facility showing the location of the air sparging wells and
Photo 7 shows their spacing. '

7.2 _OPTIMIZATION

Prior to full-scale startup of the air sparging system, smaller scale testing was perfromed using
a singe air sparge point (SPG-5) to optimize operational parameters. The testing consisted of
injecting air at variable known rates into the air sparge well and monitoring parameters such as
dissolved oxygen in the groundwater, and oxygen, carbon dioxide, methane and volatile
vapors concentrations in the soil gas. To evaluate the effects of each component of the
system, testing was performed in conjunction with the operation of the SVE system, and while
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the SVE system was shut down. Based on the number of air sparge wells to be in operation at
any given time, the size of the air compressors, knowledge gained from a previous air sparge
test, and literature review, the air injection flowrate was set between 5 and 10 scfm to conduct
the optimization. Monitoring well KNABC-24 was used to monitor the effects of air injection at
SPG-5 on the groundwater system, and various SVE wells were used to monitor the effects on
the soil gas. Photos 8 and 9 show the control section at SPG-5 and soil gas sampling from the
SVE well network, respectively.

7.2.1 Dissolved Oxygen '

The dissolved oxygen measurements in groundwater well KNABC-24 suggested that injection
of air at approximately 5 scfm was most efficient in oxygenating the water in the aquifer.
Figures 10, 11 and 12 show the effect of variable flowrates on the oxygen transfer to the water

~ and indicates that the dissolved oxygen content of the water increases when air is injected at a

lower pressure/flowrate (about 5 scfm). Higher injection pressures (flowrates) cause
channeling that prevent air from dispersing throughout the saturated zone.

7.2.2 Oxygen, Carbon DlOXIde and Methane

A portable GA-90 Infrared Gas Analyzer was used in the field to collect data on oxygen,
carbon dioxide, and methane. Oxygen, carbon dioxide and methane provide an indirect
measure of the bioactivity taking place in the vadose zone. Aerobic bacteria consume oxygen
during the hydrocarbon degrading respiration process and produce carbon dioxide as a
metabolic by-product. Methane can be produced in the absence of oxygen by anaerobes
known as methanogens; bacteria that produce methane as a metabolic by-product.

Five of the ten SVE wells sampled measured appreciable quantities of methane in the soil gas
before the SVE system was tumed on. The presence of methane in SVE-64, SVE-65, SVE-
66, SVE-80, and SVE-81 suggests that anaerobic decomposition was taking place due to the
lack of oxygen available to the bacteria in the subsurface. The bacteria present in the
subsurface at the KN Facility may be facultative, meaning that when there is oxygen present
the microbes function aerobically, but in the absence of oxygen, they function as anaerobes.

Operation of the SVE system caused a substantial increase in the concentration of oxygen
and decrease in the concentration of carbon dioxide and methane in the unsaturated zone as
it drew soil gas from outside the zone of impact and from the atmosphere through channels of

low resistance (e.g. - Elkhom Creek bank cut). Figure 13 shows the change in oxygen, carbon

dioxide and methane during the testing period and indicates that soil gas concentrations were
trending towards atmospheric concentrations of 21% oxygen and zero percent carbon dioxide.
Methane was completely extracted during the test period.

 Soil gas measurements of oxygen and carbon dioxide concentrations in the vadose zone

during air injection through SPG-5 confirmed that lower flowrates disperse the injected air more
efficiently. Figure 14 shows that at higher flowrates the concentration of oxygen in the soil gas
increases, whereas at lower flowrates, the oxygen concentration in the vadose zone
decreases, but increases in the groundwater (Figures 11 & 12). This suggests that higher
injection pressures do cause channeling to occur.

7.2.3 " Volatile Organic Vapors

Monitoring of volatile organic vapors using a phaoto-ionization detector (PID) was not successful
using the field apparatus designed for use during the optimization period. All organic vapors

Adrian Brown Consultants, Inc. 950626/1125J




OU-2 PHASE | REPORT - . Page 11

extracted from the SVE wells for measurement with the GA-90 were at or below background
levels. Collection of a representative sample of the soil gas was not possible as the vacuum
on the testing apparatus exerted a higher negative pressure than the pump on the PID could
counteract. A different testing apparatus was designed for use during full-scale air sparging
operations, the results of which are discussed in Section 8.0 of this report.

7.3 PERATION

The air sparging program was initiated on October 28, 1993 and operated for 495 days until
March 9, 1995. Alr injection took place through five clusters of air sparging wells, labelled as
Groups 1 through 5, starting at the downgradlent (northeastern) edge of the KN Facility and
progressmg in an upgradient direction (Plate 1).' Photos 10, 11 and 12 show the components
of the air sparging delivery system. :

7.3.1 Air sparge well injection

The average air injection rate per air sparging well during the air sparging program was 6.7
scfm. System instabilities prevented injecting air at lower flowrates. The daily average
injection rate per air sparging well is shown in Figure 15 along with the 30 day running
average. The number of air sparging wells operating at any given time during the program
ranged from 4 to 15 wells according to reconfiguration schedules, maintenance and treatment
zones. Figure 16 shows the daily number of wells in operation during the air sparging
program. S

7.3.2 Total air injection and soil gas extraction

The daily air injection flowrate for the entire system, shown in Figure 17, varied during the air
sparging program primarily due to the number of air sparging wells in operation, but also
because of well maintenance and systems upsets. Total air injection was maintained at
flowrates between approximately 50 scfm and 100 scfm depending on the number of air
sparging wells in operation at any given time. A total of 58 million cubic feet of air was injected
into the subsurface during the air sparging program.

Soil gas extraction flowrates, shown in Figure 18, varied due to changes in the configuration of
the operational wells and upsets in the PAT system. Extraction rates were maintained above
air injection flowrates at approximately 115 scfm to ensure that all air injected was recovered.
A total of 78 million cubic feet of soil gas was extracted from the vadose zone resulting in a soil
gas extraction to air injection ratio of 1.34. Figure X (ext/inj vs time) shows the cumulative air
injection and soil gas removal volumes over time.

! The Air Sparging Report proposed operating separate cells made up of a number of air
sparging wells, however, the capacity of the air compressors allowed more than one cell to
operate at a time. In addition, the air sparging wells around the flare pit were operated virtually
continuously throughout the air sparging program to target the remaining zone of impact. For
these reasons, the operation of the air sparging system has been delineated into operational
groups based on chronology. Nevertheless, the conditions of monitoring as set forth in the Air
Sparging Report were maintained throughout the air sparging program.

'@@DD@G_@C}DDD@S@@GDDE
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7.3.3 Air sparging completion

Soil gas measurements of volatile organic vapors with a PID were used to identify when air
sparging of a group of wells was complete. PID readings below 5 ppm, as calibrated to 100
ppm isobutane, were considered to be indicative of completion. Confirmation groundwater and
soil gas samples were then collected from groundwater monitoring and SVE wells closest to

- the operating group of air sparging wells, as set forth in the Air Sparging Report?>. The results

are presented in Section 8.0 of this report.

2 The Air Sparging Report proposes groundwater sampling from the network of
groundwater monitoring wells on the KN Facility. A number of these wells were regularly
sampled in accordance with the GMP and were used for both the purpose of monitoring
under the GMP and confirmation of air sparging completion during the air sparging
program.
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8.0 RESULT

8.1 _SOIL :

In accordance with the -OU-2 Workplan and the Air Sparging Report, soil samples were
collected as close as possible to the five locations shown in Figure 5 in order to characterize
soil conditions after air sparging treatment. Sampling was performed from February 16, 1995
to February 22, 1995, following procedures set forth in ABC-SOP-SLS023 (ABC, 1993a),
which consists of drilling with a hollow-stem auger and collecting soil samples with a split
spoon sampler every five feet. The sample exhibiting the highest reading using a photo-
ionization detector (PID) was sent to an analytical laboratory to analysis for BETX using EPA
Method 8260 modified for selective ion monitoring, a technique used to obtain lower detection
limits. The analytical results of the soil sampling are shown in Tabie 5 and Appendix B-1, and
the borehole logs are shown in Appendix C-2.

Table 5: Soil sampling analytical results (ng/kg), February 1995

Sample BENZENE | ETHYLBENZENE | TOLUENE | XYLENES NOTES
Location _ -
SB-01A <8 570 <8 2900 North of KNABC-09
SB-02A <8 280 <8 260 Center of old pond
SB-03A <8 93 <8 400 Near flare pit
SB-04A <8 1700 . <8 3000 | West of KNABC-27
SB-05A <8 280 <8 430 Completed as
KNABC-91

Figure 20 shows the reduction in total BETX in the soil column compared to pre-sparging
conditions. Benzene and toluene were below detection in the pre-sparging period, and
remained below detection limits after the air sparging was completed. Ethylbenzene and
xylenes, which account for the majority of the BETX constituents in the soil, were substantially
reduced during the air sparging program. The average total BETX reduction over the air

~ sparging program was 9,915 pg/kg.

8.2 QlL. GAS

Soil gas monitoring consisted of field measurements and laboratory analyses of samples
collected from the SVE network of wells. Field samples were collected intermittently to monitor
the progress of the air sparging program, and samples for laboratory analysis were collected to
confirm vadose zone conditions following the completion of air sparging one of the groups of
wells,

8.2.1 PID Readings

‘Soil gas samples were collected in the field by temporarily isolating each SVE well from the

extraction system and collecting a sample of soil gas into a tedlar bag (Photo 13). A PID,
calibrated to 100 ppm isobutane, was attached to the tedlar bag and measured the volatile
organic vapors concentrations.
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Figure 21 shows that after beginning air injection into each new group of air sparging wells the
SVE network operating in that zone, with the exception of Group 2 wells, indicated an elevated
level of organic vapors in the soil gas. Over time as air sparging continued, the PID readings
trended downwards indicating the reduction of organic vapors in the vadose zone. Without
adequate background PID measurements, it is difficult to ascertain whether the soil gas in the
vadose zone was elevated in organic vapors due to air sparging activities in the saturated
zone, or due to volatilization of residual hydrocarbons trapped in the soil matrix of the
unsaturated zone. Figures 22 (a, c-e) (indiv. G1345 PID) however, suggest that air sparging

~ caused an initial rise in the concentration of volatile organic vapors in the vadose zone as the

injected air liberated volatile hydrocarbons from the saturated zone and transported them to
the vadose zone, where they were measured and extracted.

8.2.2 BETX levels in SVE wells

Soil gas concentrations of BETX were already very low at the beginning of the air sparging
program, but a decrease in the concentrations was still observed throughout the air sparging
program. Figures 23 (a-d) show a downward trend in the concentrations of the different BETX
constituents, and Figure 24 shows the total BETX concentration and the decreasing trendline
associated with the data. Spikes within the individual groups indicate that air sparging was
active in transporting BETX to the vadose zone, and the decreasing BETX concentrations
suggest that the zone of residual hyrocarbon saturation at the water table and the saturated
zone was being depleted in BETX constituents. . The laboratory analytical results are included
in Appendix B-2 and are summarized in Table 6.
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Table 6: BETX concentrations in soil gas during air sparging program
: Benzene Toluene Ethylbenzene Xylenes Total BTEX

NAME DATE (ugh) (ugf) (ugl) (ugl) (ugl)
SVE-63 | B8/24/93 0.12 0.94 0.1 0.68 1.84
SVE64 | 8P4/93 1.56 0.74 0.1 0.58 298
SVE-65 | 8/24/93 0.2 0.76 0.1 0.52 1.58
SVE-66 | 8/24/93 02 0.94 0.22 1.74 34
SVE-67 | 8/R4/33 <0.08 1.52 0.32 126 3.18
SVE68 | 8/24/93 0.12 0.82 0.12 0.64 1.7
SVE-69 | 8/24/83 0.14 0.84 0.08 0.70 1.76
SVE-80 | 8/24/83 334 22 0.58 1.96 8.08
SVE-81 8/24/93 <0.08 1.94 <0.06 0.52 26
SVES2 | 8/24/93 0.12 () 0.1 074 1.86
SVE-89 | 8/24/33 <0.08 0.84 0.08 07 1.7
SVE-63 2/9/94 <0.08 0.36__ <0.06 <0.16 <0.66
SVE-64 2/9/84 <0.08 0.28 <0.06 <0.16 <0.58
SVG-1 2/0/94 <0.08 0.54 <0.08 <0.16 <0.76
SVE-28 | 3/16/94 < 0.08 0.46 0.22 05 1.26
SVE-63 | 3/16/94 <0.18 1.24 0.3 0.74 2.38
SVE-65 | 3/16/94 0.08 0.74 0.46 2.2 36
SVE66 | 3/16/94 <0.22 0.78 0.38 0.92 2.16
SVE-80 | 3/16/34 0.24 0.7 0.22 0.84 208
SVE-81 3/16/94 0.08 0.86 0.18 0.78 2.06
SVE-63 | 42194 <0.08 0.4 <0.06 <0.16 <0.7
SVE-84 | 4/21/94 <0.08 0.22 <0.06 <0.16 <052
SVESS | 42184 <0.08 0.3 <0.06 0.22 0.66
SVE-66 | 4/21/94 <0.08 0.24 <0.06 <0.16 <054
SVE80 | 42194 <0.08 1.1 < 0.06 <0.16 <14
SVE-81 4/21/94 <0.08 0.98 <0.06 <0.16 <1.28
SVE-63 8/5/94 <012 0.1 <0.06 0.18 0.42
SVE-66 8/5/94 0.08 0.38 <0.06 0.32 0.88
SVE-81 8/5/94 < 0.08 0.24 <0.06 0.26 0.64
SVE-82 8/5/94 <0.08 0.24 <0.06 <0.16 <054
SVE-60 | 10/24/94 <0.08 0.28 <0.06 0.28 0.7
SVE-63 | 10/24/94 <0.08 0.18 0.1 0.54 0.8
SVE-67 | 10/24/94 < 0.08 0.3 <0,08 0.34 0.8
SVE-68 | 10/24/94 < 0.08 0.16 <0.08 <0.08 <04
SVE-28 | 12117/94 < 0.08 0.5 0.3 1.82 27
SVE-48 | 12/17/94 <0.08 0.16 0.24 1.64 212
SVE-63_| 12/17/04 <0.12 0.14 0.1 0.84 1.16
SVE28 | 1/23/95 0.08 0.2 <0.08 05 09
SVE48 | 1/23/95 <0.08 <0.08 < 0.08 0.36 0.6
SVE-89 | 1/23/95 <0.08 0.14 <0.08 0.58 0.88
SVE-28 | 2/113/85 <0.08 0.2 <0.08 <0.08 <0.44
SVE48 | 2/13/85 <0.08 0.2 <0.08 <0.08 <044
SVE8S | 2113/95 <0.08 012 <0.08 <0.08 <0.36
SVE-63 4/5/95 < 0.08 0.32 <0.08 0.16 0.64
SVE-64 4/5/95 < 0.08 0.36 <0.08 0.22 0.74
SVE-65 4/5/95 <0.08 0.26 <0.08 <0.08 <05
SVE-66 4/5/95 < 0.08 0.1 <0.08 <0.08 <034
SVE-67 4/5/85 <0.08 0.24 <0.08 <0.08 <048
SVE-68 4/5/95 <0.08 0.2 <0.08 <0.08 <0.44
SVE-69 4/5/95 <0.1 0.22 <0.08 <0.08 <0.46
SVE-80 4/5/95 0.08 0.32 <0.08 <0.08 <0.58
SVE-81 4/5/95 <0.08 0.26 . <0.08 <0.08 <05
SVE-82 4/5/95 <008 0.28 <0.08 <0.08 <052
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8.3 GROUNDWATER

Groundwater BETX concentrations were used to determine the success air sparging had on a
zone during the air sparging program. Groundwater monitoring wells that were identified from
the KN Facility network of wells for monitoring during the air sparing program, as set forth in
the Air Sparging Report, were sampled to confirm that groundwater met the MCLs after soil
gas PID measurements indicated that air sparging was complete. Some of the monitoring
wells were regularly sampled in accordance with the GMP, so the data serves both the
purpose of monitoring groundwater BETX concentrations under OU-1, the Remedial Action,
and confirming the status of air sparging progress, under OU-2. Figure 25 shows the location
of the air sparging wells and groundwater monitoring wells at the KN Facility. Table 7
summarizes the groundwater BETX concentrations measured in all monitoring wells during the
air sparging program. The wellnames shaded in Table 7 indicate those monitoring wells
identified as monitoring points in the air sparging program. If BETX concentrations in the
groundwater did not meet MCLs air sparging continued in that zone, or resampling was
initiated with the approval of the EPA.

Table 7 shows that BETX concentrations in the groundwater were reduced during the air
sparging program. Figures 26 (a-g) show the historical data, and data collected during air
sparging, for each of the GMP wells that were part of the monitoring network used in the air
sparging program. Since air injection progressed from the northeastern (downgradient) comer
of the KN Facility to the eastern edge of the processing plant in an upgradient direction,
groundwater aerated by the sparging process continued to be transported in the downgradient
direction through zones that had previously been sparged. In this manner, air sparging
provided a polishing effect to the aquifer. Figures 26 (a-g) show the effect that air sparging
had on the benzene concentrations in the groundwater monitoring wells downgradient of the
air sparging zone. In each case that benzene was detected above the MCLs prior to air
sparging, a reduction in concentration to below the MCL was measured after air sparging
commenced upgradient from the well. In some cases, such as in Figure 26a, the benzene
concentration initially increased from below the MCL as hydrocarbons were liberated by the
agitation of the aquifer material by air sparging. After being liberated, the constituents were
degraded biologically or volatilized and removed from the groundwater.

The rightmost seven colums of Table 7 show the results of the confirmation samples coliected
at different times, depending on which group of air sparging wells was being sparged. All the
samples measured benzene concentrations below the MCL except for KNABC-34 on March
16, 1995, which was believed to be a non-representative sample because of the wells prior -
use as a groundwater extraction well. After obtaining EPA approval, KNABC-34 was -
resampled on April 6, 1995 and found to be below the MCLs for all of the BETX constituents.

Figure 27 shows that the background groundwater benzene concentrations for the KN Facility
have consistently been below the MCL, and Figure 28 shows that the groundwater flowing
across the southemn end of the flare pit is not impacted by historic releases from the flare pit.
Figures 29(a-c) show that air sparging has also provided offsite protection from BETX being -
transported from the KN Facility. The benzene concentrations have been reduced or
consistently remain below the MCL as a result of the air sparging program.
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Table 7: Benzene concentrations in groundwater (pg/l)

GMP MONITORING WELLS

DATE ABC-12] EPA-1-10 | EPA-2-11 |,

104543 <8 | <8 2 1 5

12293 15 30 <08 2

1-1294 0.8 8 14 5 <08 8 13 <08 12 <08 | <08 <038 <08

42004 <08 08 | <08 ) 2 <03 15 <08 P <8 | <08 <038 <03 <08 09

62804 7 24 2
72104108494 | <08 2 «©8 | w08 | <08 | <08 | w8 | <08 00 | <08 | <os <08 <0.8
015041091884 | <03 20 ©8 | «8 | <08 | <08 | w08 | w08 | w08 | <8 | <02 038 1

10894 4

101404 <08 2 <8 1 2 8 | <08 | <08 | <08 | <08 | <os <08 2

102854 <08
1120840112194 | <08 7 <08 1 4 09 «08 | 08 | <08 | <08 | <08 <08 <08

124794 <0.8 <038 2 1 1 o8 | <08 | <08 | <08 | <08 | <08 0.8 <8
1149560145905 | <08 <8 | <08 4 2 1 «08 | «w8 | «wa | <8 | <08 <08 08

2895 : : 2

21305 <08 <08 | <08 2 1 1 08 | w08 | <08 | <08 | <08 <08 <038

31895 <08 <08 | <08 ‘2 3 08 | «08 | 08 | <08 | <08 | <08 <08 | <os 13

46895 _ N ' : 3
41895041995 | <0.8 8 | <08 | 08 | <08 | <08 | 08 | w08 | w8 [ <08 | <08 <08 <08

518.05 <08 <038 3 .5 2 | <8 | w8 | <08 | 08 | <08 1 <038 <08

Note: Shaded well names were chosen from the KN Facility well network to monitor BETX concentrations during the air sparging
program.
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Benzene concentrations measured in samples collected from the groundwater extraction wells
were ailso reduced during the air sparging program. Figures 30(a-d) show the benzene
concentrations compared to the time when air sparging in the zone around the extraction well
began. Since the groundwater extraction wells draw water into the pump radially, air sparging

~ taking place downgradient from the well still impacted the quality of water extracted from the

well. Due to mechanical and electrical difficuities, KNABC-71 was not operational during most
of the air sparging program, but KNABC-70, KNABC-72, and KNABC-73 exhibited the same
response to air sparging that was observed in the groundwater monitoring wells. Shortly after
air sparging started benzene concentrations in the extracted groundwater began to decline
and continued to decline to below MCLs. Figure 31 shows the benzene concentration of the
extracted groundwater after it was composited as it flowed into the Remedial System. The
benzene concentrations, at first over the MCLs, were alternately reduced and increased and

- then reduced again during the air sparging program as different groups of air sparge wells

remediated historically impacted zones.

Analytical results for groundwater samples are shown in Appendix B-3.
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9.0 DISCUSSION

The dissolved benzene concentration reduction data from the groundwater system at the KN

_ Facility indicates that the half-life for benzene under air sparging conditions is approximately

34 days. The first order degradation equation, commonly used to model biological systems,
and derived from the data is C(t) = C.e®“**, where C(t) is the concentration at time t, C, is the
initial concentration, and t is time. A plot of the data and the fitted decay line is shown in
Figure 32. Based on this decay equation, concentrations of benzene in the groundwater, and
the operational conditions of the air sparging system at the KN Facility, a removal of
approximately 1.75 pounds of benzene was achieved. This amount of benzene removal does
not reflect a limitation of the air sparging techriology, but rather the limited amount of benzene
available in the groundwater system. The removal rate of benzene during the air sparging
program is shown in Figure 33.

The BETX concentrations in the soil were substantially reduced through air sparging and
indicate that approximately 1,600 pounds of BETX was volatilized, mineralized or otherwise
reduced at the KN Facility. This equates to approximately 11,600 pounds of hyrdocarbon
material being destroyed. Assuming 100% combustion of hyrdocarbons, and the requirement
of 3.5 Ibs. of O, for every pound of hydrocarbon destroyed, the transfer efficiency of oxygen to
the aquifer is 4.5%.
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10.0 CONCLUSIONS

Air sparging was chosen as the technology for OU-2 to remove BETX from the residual source
material causing groundwater at the KN Facility to exceed MCLs. Treatment resulted in the
reduction of BETX in the soil matrix and groundwater. Benzene, the last remaining component
of BETX above the groundwater MCLs at the KN Facility, was reduced to below the 5 g/l
regulatory limit. The groundwater continues to be monitored monthly under the GMP.

Insofar as the focus of OU-2 is to "[e]nsure long-term effectiveness and permanence of OU-1
remediation by eliminating the sources of groundwater contamination at the site...” the air
sparging program has been successful in achieving that goal. No identifiable source areas
remain at the KN Facility and no further action is considered necessary at this time.

O[O O o OO @6@O0OC@oO o @me 4o 6O 43 o4
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AIR SPARGING PROGRAM
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AIR SPARGING PROGRAM
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KNABC-71
1000
100 -
S
2
“Z-' _
z 10
N
Z - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -m - - - - - - - - - - - - - - -
i i -
m /°
1 . /
0.1
Jan-87 Jan-88. Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94  Jan-85
' : DATE
= = = MCL=5ugl AIR SPARGING BEGINS |

" Figure 30b




BENZENE (ug/l)

BENZENE CONCENTRATIONS IN GW EXTRACTION WELL
' KNABC-72.

1000

. ]
1

) L/
» !
0.1 '
Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-94 Jan-95

DATE

= = = MCL=5ug/l AIR SPARGING BEGINS

Figure 30c




s T S N e D s JNY o SN G SN s D [ (R S GO R SUU Y D [ G B G B G C;:] 3 o 4

BENZENE CONCENTRATIONS IN GW EXTRACTION WELL .

KNABC-73
1000
100
=
o
=
w
& 10
N
E ; @ = ’ -m E = B Em W " = @Em]@Em e = W -m - - - = B W =™ B =W m (W W & W Ew h -m e - = ) - aEm - mew
@
1 4
0.1 :
Jan-87 Jan-88 Jan-89 Jan-90 Jan-91 Jan-92 Jan-93 Jan-84  Jan-95
| DATE

= = = MCL=5ugh AIR SPARGING BEGINS |

Figure 30d




BENZENE (ug/l)

BENZENE CONCENTRATIONS IN GW EXTRACTION WELLS

COMPOSITE
100 GROUP 1 GROUP 2 GROUP 37 —GROUP 4—T———GROUP 5
80
60
40
20 4
0 - el - -
30-Sep-93 8-Jan-94 18-Apr-94 27-Jul-94 4-Nov-94 12-Feb-95
DATE
------ MCL = 5 ug/l

Figure 31




e N s N o N s N e S v J s Y s S e N v S vt S GO O G Y G Gt [ G [ GRSy D B G

' = ; -0.0205x
REDUCTION OF BENZENE IN GROUNDWATER ~y=31.037e

DURING AIR SPARGING
1000
100 P
E
w K e
ﬁ \ o ° R
z 10 — 4
o —&
o —
= \ _
1
g 3 ==y
wl
(@]
=
O
o .
0.1
0.01 . :
0 20 40 60 80 100 120 140 160 180

NUMBER OF DAYS AFTER START OF AIR SPARGING

Figure 32




BENZENE RATE OF REMOVAL FROM GROUNDWATER
DURING AIR SPARGING PROGRAM

1.8

16 ' : , prd

™\

\

BENZENE REMOVED (lbs.)

RN

* /J
0.4 /
0.2 -

Aug-93 Nov-93 Mar-94 Jun-94 ' Sep-94 : Jan-95 Apr-95
DATE

Figure 33




PLATES

— > o C cy CH D Cc31 o3 L2 o N S T s N s IS B G R



GROUP 1
OCT. 28, 1993 - JAN. 28, 1994

B d B
GROUP 5 ;,:' [ s 3
OCT. 25, 1994 — MAR. 10, 1995 END START - -U% ¥
==

SPARGING | SPARGING ij
T
i

advnuaad

e
+ / S
=ie + 4 °ﬂ : :

iJ@* WL%
§
!

I 4000&/~

7 JuLy JUNE
GROUP 4 I
AUG. 28, 1994 — OCT. 25, 1994 58, d e
= +e 4+ 4|
s S g + oulF
+ U + + |l - k4 )
| 2 + + [LL% !‘ 7 = AN
a + 4+ l( / ‘ |
f = { !
1 = l '
( GROUP 2
— JAN. 29, 1994 — JUN. 27, 1994
U

JUN. 28, 1994 - AUG. 27, 1994

i
TN 0
Lt
HDRaAN

2t
BERCWN

AIR SPARGING OPERATIONAL
T —— TIME SCHEMATIC

Not to scale
DAPIZS\SPGTKISIVG 6/21/95 Plate 1

ANTS, INC.




C )

PHOTOGRAPHS

—

c>)YCl) CcyC2 Y Cc3CcoCca3 o3 )

L

(

3

-



OU-2 PHASE 1 REPORT Photo Section Page 1

s ; 7 'f.r.

g SRR 4

Photo 1: ABC-SB-01 Split spoon soil sample

Photo 2: ABC-SB-02 Split spoon soil sample

Adrian Brown Consultants, Inc. 1125J/950623




OU-2 PHASE 1 REPORT

Photo Section Page 2

Photo 3: ABC-SB-03 Split spoon soil sample

Ea

Photo 4: Overhead view of KN Remedial System

Adrian Brown Consultants, Inc.

1125J/950623




OU-2 PHASE 1 REPORT Photo Section Page 3

Photo 5: East side of air sparging operations building

Photo 6: 2 X 10 - 25 Sullair Air compressors and one Pioneer regenerative air dryer

Adrian Brown Consultants, Inc. 1125J/950623




OU-2 PHASE 1 REPORT Photo Section Page 4

Photo 7: Air sparge wells on 50’ spacing

Photo 8: Air control system on SPG-5

Adrian Brown Consultants, Inc. 1125J/950623




OU-2 PHASE 1 REPORT

Photo

Section Page 5

Photo 9: Soil gas testing apparatus

Adrian Brown Consultants, Inc.

1125J/950623




OU-2 PHASE 1 REPORT Photo Section Page 6

AT

Photo 10:  Air sparge delivery manifold T

Photo 11:  Overhead view of Air sparge delivery lines —

Adrian Brown Consultants, Inc. 1125J/950623




OU-2 PHASE 1 REPORT Photo Section Page 7

Photo 12:  Air sparge well control section —

Photo 13:  Soil gas sample collection apparatus

Adrian Brown Consultants, Inc. 1125J/950623
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;“:;%.g UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
77 ¢ 999 1athR:f|;::Tv-";unE 500 RECEIVED
J DENVER, COLORADO 80202-2466 - JUN121995
Stosl Rives Bolof Jones & Grey |
 Ref: 8HWM-SR |
Jeffrey B. Groy, Esq. | .JUN 8 1995

Stoel, Rives, Boley, Jones & Grey
Suite 1100, One Utah Center

201 South Main Street

Salt Lake City, UT 84111-4904

Dear Mr. Groy:

This letter is to follow up on our discussion regarding the -
need to conduct a new ARARs assessment for the Brookhurst (Mystery
Bridge Road) Superfund site. As we discussed, there appears to be
no reason to require that your client reopen the ARARS assessment
at this time. '

Should you have further questions or issues related to the
project, please contact me at (303) 293-1515.

Sincerely

Daniel Thornton
Remedial Project Manager

‘_"’ Printed on Recycled Paper
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: @7/15/93, ©07/16/93, @7/17/93 & @7/19/93 -
DATE RECEIVED: 07/20/93
DATE ANALYZED: ©7/23/93°
REPORT DATE: 07/27/93 _ _
CLIENT: Adrian Brown Consultants
ANALYSIS: ' BTEX by SIM (MOD.EPA 8260)
CLIENT PROJECT: 1125K
P.A.L. PROJECT: ABC 5448

ANALYTE CONCENTRATIONS-DETECTED: ug/Kg (Soil)
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
SB-1 < 10.00 < 9,75 810 5, 500
SB-2 < 10.00 < 9,75 660 4, 900
SB-3 < 10.00 < 9.75 2, 000 11, 000
SB-4 < 10.00 < 9.75 5, 900 - 22, 000
SB-S < 10.00 < 9,75 1, 400 5, 300

#% All "<" values are MDLs.

QUALITY CONTROL:

Thi= method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such GC was conducted as required and
found to be within acceptable limits.

*J*: Indicates that the analyte concentration was found between the
gquantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that the analyte was present in the blank. The value

seen has ﬁj::"y- to reflect this.

REVIEWED BY:

3401 industrial lane - broomfield, colorado 80020 + 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: @7/19/83

DATE RECEIVED: 07/20/93
DATE ANALYZED: @7/22/793
REPORT DATE: . @7/27/93
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX (EPA 8260)
CLIENT PROJECT: 1125K -
P.A.L. PROJECT: ABC 5448
ANALYTE CONCENTRATIONS DETECTED: ug/Kg (Soil)
CLIENT : ETHYL _
SAMPLE BENZENE TOLUENE BENZENE XYLENES
FIELD BLANK < .80 < ©0.78 < 0.60 < 1.54

#*%» All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technigue, and the quality control is as in _
the CLP capillary coalumn VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits. '

"Jrn: Indicates that the analyte concentration was found between the
gquantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B*: Indicates that the analyte was present in the blank. The value
seen hae been c ect to reflect this.

REVIEWED BY: mOON

REPORTED

/ | v

3401 industrial lane ¢ broomfield, colorado 80020 + 303/469-1101
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PHOENIX
ANALYTICAL
LABORATORIES
ANALYTICAL SUMMARY REPORT INC.

DATE SAMPLED: ) 07/19/93

DATE RECEIVED: 07/20/93

DATE ANALYZED: Q7/22/93

REPORT DATE: 07/27/93

CLIENT: Adrian Brown Consultants

ANALYSIS: - BTEX (EPA 8260)

CLIENT PROJECT: 1125K

P.A.L. PROJECT: ABC 5448

ANALYTE CONCENTRATIONS DETECTED: ug/1 (Water).

CLIENT ' ETHYL

SAMPLE ' BENZENE "TOLUENE BENZENE XYLENES

RINSE < @.80 < 0.78 < 0,60 < 1.54

#»» All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technigque, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such GC was conducted as required and
found to be within acceptable limits.

\

N L Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

*B*: Indicates that the analyte was present in the blank. The wvalue
: seen has been rrecte o reflect this.

aoad

REPORTED

REVIEWED BY: (Mﬂ/\
|

[1 '3401'industrialléne e broomfield, colorado 80020 - 303/469-1101




REPORTED BY:

. SUMMARY ANALYTICAL FORM

”CLlENT_: S | _Ad_ri.an Brown Cbri_sul't'a'_r.it's"
CLIENT PROJECT: 1125A o -
P.A.L. PROJECT: 70958 o
ANALYSIS: , BTEX by EPA 8260.
DATE SAMPLED:. 02/22/95 |
DATE RECEIVED: 02/27/35
DATE ANALYZED: 03/03/95
DATE REPORTED: 03/06/95
MATRIX: Soil
CONC: UNITS: palkg
CLIENT . ETHYL TOTAL .
SAMPLE ID: BENZENE  TOLUENE. BENZENE  XYLENES
SB-02A 35-37 <8 <8 280 260

** Al " <" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

- and appropriate spikes. All such QC was conducted as required and found to be within

acceptable limits.
REPORTING QUALIFIER'S:l

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate. ’

"B": Indicates that th.e analyte was present in the daily blank. The value seen has been
corrected to reflect this. '

REVIEWED BY;.

3401 industrial lane e broomfield,. colorado 80020  303/469:1101
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SUMMARY ANALYTICAL FORM

CLIENT: . - Adrian Brown Consultants -

CLIENT PROJECT: 1125A -

P.A.L. PROJECT: 7095A

ANALYSIS: - BTEX by EPA 8260

DATE SAMPLED: 02/16/95 & 02/17/95 lABOFﬁ%CmRIES
- DATE RECEIVED: 02/18/95 '

DATE ANALYZED: 02/22/95

DATE REPORTED: 02/28/95

MATRIX: Soil

CONC: UNITS: vg/Kg

CLIENT . : ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE = BENZENE  XYLENES
<8 <8 280 430

3: . CRN S 17000 © 3,000

- SB-3A <8 <8 93 400

** All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily bianks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
" detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this.

REPORTED B 7’5 REVIEWED BY:
iz, &

po4

3401 industrial lane - broomfield, colorad.o 80020 - 303/469-1101"
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ANALYTICAL

LABORATORIES

- INC. -

"Joe Pollara : P.A.L. Project: ABC 5591
Adrian Brown Consultants Client Project: 1125K
155 S. Madisaon
Suite 302

Denver, CO 802a5%

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax
samples submitted on 08/26/93.

If you have any guestions, please call.

Laborgtory Manager

3401 industrial lane - broomfield, colorado 80020 -+ 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 28/24/93°

DATE RECEIVED: @8/26/93
DATE ANALYZED: 99/08/93 & 09/09/93
REPORT DATE: 29/09/93
CLIENT: Adrian Brown Consultante
ANALYSIS: . BTEX (Mod. EPA 8260)
CLIENT PROJECT: 1125K
"P.A.L. PROJECT: ABC 5591

ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
SVE 67 < 0,004 9. 076 2. 016 0. 063
SVE &6 . 0.010 @. 047 2.011 Q. 087
SVE a1 < 0.004 @, 297 < 0.003 @, 026
SVE 806 @.167 2.110 2. 029 ?. 098
SVE &5 0.010 0. 038 @. 005 @. 026
SVE 64 @.078 @. 037 ©. 005 9. 029
SVE 63 0. 006 -0, 047 - @, 005 0.034
FIELD BLANK < 0.004 . ©.063 Q. 925 0.077
SVE &z 0. 206 ?. @45 @. 005 ?. 037
SVE &8 @. 006 Q. 041 @. 006 2.032
SVE &9 _ : a. 007 2. 042 ?. 004 @. 035

«« Al)l *<* values are MDLs.

QUALITY CONTROL:

Thisz method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits,

*"Jr: Indicates thaet the analyte concentration was found betveen the
quantitation limit and the detection limit or otherwise outside
of the calibration 1limit. The value seen is therefore an estimate,

*B*: Indicates that the analyte was present in the blank. The value
seen has been corrected to reflect this.
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REVIEWED BY: (&)@\
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16-Feb-94

Joe  Pollara

Adrian Brown Consultants
155 S. Madison

Suite 302

Denver, CO 80209

Dear Joe:

*/1(24

PHOENIX
- ANALYTICAL
LABO%G%ORIES

P.A.L. Project: ABC &6050B
Client Project: 112S5K

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax

If you have any questions, please call.

LonnievYFallin
Laboratory Manager

{] 3401 industrial lane « broomfield, colorado 80020 . 303/*69-¥T01
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Toluene was detected in all of the samples.
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 02/@9/94
DATE RECEIVED: 02/11/94
DATE ANALYZED: ©2/15/94
REPORT DATE: 02/16/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX (Mod.EPA 8260)
CLIENT PROJECT: 1125K
P.A.L. PROJECT: ABC 6050B

ANALYTE CONCENTRATIONS DETECTED: = Total ug
CLIENT - ETHYL _
SAMPLE BENZENE TOLUENE BENZENE XYLENES
SVE-63 < 0.004 0.0218 < 0.003 < 0.008
SVG-1 < 0.004 = 0.027 < 0.003 < 0.008
SVE-64 < 0.004 0.014 < 0.003 < 0.008
FIELD BLANK 0. 620 0.111 0.0220 0. 077

e All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in-
the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such GC was conducted as required and
found to be within acceptable limits.

"J": Indicates that the eanalyte concentration was found between the

gquantitation limit and the detection limit or otherwise outside
of the calibration-limit. The value seen is therefore an estimate.
"B": wvas present in the blank. The value

: reflect this. «TU})
REPORTED B REVIEWED BY: ///

3401 industrial lane - broomfield, colorado 80020 - 303/469001%@@2
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gHDENIX QNQLYTICQL LQBORQTORIES, INC.
[} VOLATILE .QC EVALUATION SUMMARY
(] METHOD: 826D
INSTRUMENT : N
"P.A.L. PROJECT: ABC 6@52B
CLIENT PROJECT: 1125K
[} MATRIX: TENAX
REFORT DATE: B2/ 16/94
CRITERIA: . SW—-846
[]'# OF SAMRLES: 4
[j 8C PARAMETER - % IN LIMITS REMARKS
HOLDING TIMES: | 109
[} SAMPLE PRESERVATION: N/A
BFB: : | 12@
[} DAILY CAL. STD. 120
BLANK LEVELS 100
{ljks AREAS | 122
IS RET TIMES 102
SS RECOVERIES 120
MATRIX SFIKE, DUP
RECOVERIES N/A
RFD _ N/A
QGC SPIKE
RECOVERIES N/A

LABORATORY INTERPRETATION OF DATA GUALITY PARAMETERS:
DATA ACCURACY AND FRECISION WITHIN EXPECTED LIMITS?
YES NO

'‘RESERVATION REFERS TO CLIENT FRESERVATION
FLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DQTQ SHEETS FOR
ADDITIONAL COMMENTS.

o o 3 O .o 3

COMMENTS :

REPORTED BY

i
i

AFFROVED BY:

000003

O




mczsmoc:mmmsmnrmmmmummm

DATE: 1./1!'-'2
TEESE CONYENTIONS ARE GSHFRALLY USED, TEEY ARE REVIEVED AT LTIST
ANRUALLY, ARD XAY ROT REFLECT CORVENTIONS (HOSZX FOR SPECIFIC PROJECTS.

ARALYSIS o Griz=i REFZRIR(E

GT¥S Y0A  SUEROBATES 1

(Il ETER) MIRIY SPIXES ol
BLARFS : ' 1,2
CALIERATIONS 1,2
IRSTRUXENT TUEES (EFR) 1
O PuRS . : :

GoXS STl ' _
SURROBATES 1
!h-.; :.';E 1
BLARES 1,2
CALIERITIONS 1,2
TUSTRIXERT TUNES (BFR) {
0 P1EES

& ™

2
2

RLINTS 2
CALTRITIGNS 2
TESTRIDSRY TUESS (BFR) 2
0 SPIES

B ST0L
SURROGATES 2
MATRIX SPIXES 2
BLANKS 2
CALIBRATIONS 2
0 SPIEES 2

KELS

- £ SPINES ) 2, XD SPECIFT=D BY OC STAEDARD

BLARKS -2
DUPLICITES 2
KLTRIZ SPIVES 2

-1, CLP STATEGNT OF VORK, 1299

2. S¥-B6 1§ TE SPECIFIC KSTEID

-2, |ABORATORY CRITERION, 3% STAEDIZD DEVIATIOR
4, STAEDIBD XETRODS _

5. DTERR - SPECFIED I3 EEPET

28 D:\QPROVQACO\OCZEPORT

J
U
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3401 industrial lzne - broomfield, colorado 80020 « 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: . @3/16/94
DATE RECEIVED: ©3/18/94
DATE ANALYZED: Q4/06/94 & Q4/07/54
REPORT DATE: Q4/07 /94
CLIENT: ) Adrian Brown Consultants -
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125K
P.A.L. PROJECT: ABC 8225

ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT ETHYL
SAMPLE BENZENE TOLUENE ~ BENZENE XYLENES
TOTAL AIR < 0.004 < Q.004 @. 025 0. 064
BLANK < @, 004 @. 040 2.023 @. @55
SVE &6 < 0, 004 2. 239 2.019 0. 046
SVE 63 < 0.004 @. 062 2.015 ©.037
SVE 29 : < 0.0@4 0. 023 2.011 2. 225
SVE 65 2. 209 0.037 0. 023 ©.111
SVE 81 ®.012 Q. 043 @. 009 @. 039

SVE 80 ®.011 2. @35 @.0211 @. 047
#=x All "<" values are MDLs.

QUALITY CONTROL:

Thiz method is a GCMS technique, and the quality control is as in
the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits. '

*J*: Indicates that the analyte concentration was found between the
quantitation 1imit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.
"B*: Indicates that the analyte was present in the blan The value

seen has been c reflect this.

) REVIEVWED BY: -
/S / GG
3401 industrial lane < broomfield, colorado 80020 =+ 303/469-1101

REPORTED BY/




DATE SAMPLED:
DATE RECEIVED:
DATE ANALYZED:
REPORT DATE:
CLIENT:
ANALYSIS:
CLIENT PROJECT:
P.A.L., PROJECT:

ANALYTICAL SUMMARY REPORT

24/21/94

04/22/94

05/04/94

25/05/94

Adrian Brown Consultants
BTEX by EPA 8260

1125

ABC 6321

ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT ETHYL
SAMPLE "BENZENE  TOLUENE BENZENE  XYLENES
SVE-65 < @.004 @.015 < @.003 2.011
< 0.003 < 0.008
SVE-63 < 0.004 - 0.028 < 0.003 < 0.008
SVE-80 < ©.004 = ©.055 < 0.003 < 0.008
SVE-81 < 0.004 0.049 < 0.003 < @.008
. SVE-66 < 0.004 ©.012 < 0.003 < 0.008
© SVE-64 < 0.004 2.011 < @0.003 < 0.008

»* All "<® values are MDLs.
QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column V0OA method. This includes blanks, standards,
and GCMS8 tune checks. All such GC was conducted as required and
found to be within acceptable limits.

:H!

J

Indicates that the
guantitation limit
of the calibration

RJN:

Indicates that the
seen has been cor

I
I
]
)
)
i
i
i
[} FIELD BLANK . o.004 0. @57
J
i
I
i
i
i
i
i

REPORTED BY

analyte concentration was found between the
and the detection limit or otherwise outside

limit.

The value geen is therefore an estimate.

present in the blank. The value

eflect this.

REVIEWED BY: f@/L62§7

3401 industriallane

//’I//

OO

broomfield, colorado 80020 + 303/469-1101
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@9-Aug-94 | & _
ANALYTICAL
LABORATORIES

INC.

Joe Pollara : P.A.L. Project: 6595B

Adrian Brown Consultants Client Project: 1125A

155 S. Madison '

Suite 302

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax
samples submitted on ©8/06/94. The results are reported in total ug.

If you have eny questions, please call.

tory Manager

¥ o - N s 001

-

[}' 3401 industrial lane + broomfield, colorado 80020 +« 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 28/05/94
DATE RECEIVED: 08/06/94
DATE ANALYZED: 08/09/94
REPORT DATE: 28/09/94
CLIENT: ' Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 65958

ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT _ ) ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
SVE-6&3 < 0.004 @. 205 < 0.003 @. 609
SVE-81 < @.004 2.012 < 0.003 0.013
SVE-66 ?. 006 @.219 < 0.003 . 0.016
SVE-82 < @.004 2.012 < 0.003 < @.008
AIR BLANK @. 005 0. 008 2. 006 0. 040

=% All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in .
the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such GC was conducted as required and
found to be within eacceptable limits.

®"J*: Indicates that the analyte concentration was found between'the
gquantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.
"B*: Indicates that the analyte was present in the blank. The value

geen has been d to reflect this.

REPORTED B REVIEWED BY;

7 009

3401 industrial lane + broomfield, colorado 80020 -+ 303/469-1101




PHOENIX QNQLYTICQL LQBDRQTDRIES INC.
UDLQTILE QRC EVALURTION SUMMQRY

METHOD: 8269

INSTRUMENT : N

F.A.L. PROJECT: - 65958

CLIENT PROJECT: : Han- 1254 S8 Pan
MATRIX: TENAX ¥-10-94:
REFORT DARTE: BB/@9/94

CRITERIA: - SW-846

# OF SAMPLES: L S

C FARAMETER _ % IN LIMITS REMARKS

HOLDING TIMES: | . ioo
SAMPLE FRESERVATION: N/A

BFB: : 12

DUT. ANALYTE NOT DN LIST & NOT
BLANK LEUELa 102 DETECTED IN SAMPLE(S). NO IMPACT

ON DATA.
IS5 AREAS 1@
IS RET TIMES i@

88 RECOVERIES ' - l@ad

MATRIX SFIKE, DUP
RECOVERIES N/R
RFD N/7A

OC SPIKE
RECOVERIES N/A

LABORATORY INTERPRETATION OF DATA GUALITY PARAMETERS:
DRTA ACCURA AND FRECISION WITHIN EXPECTED LIMITS?
YE NO

FRESERVATION REFERB TO CLIENT PRESERVATION
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR
ADDITIONAL COMMENTS.

COMMENTS

i
0.
0
)
0
]
s
L -
it
]
i
I
)
]
)
)

AFFROVED BY:

-.REPORTED BY:
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3401

REFERENCES FOR QC CONVERTIOKS ADOPTED BY PHOENIX AHALYTICAL LABORATORIES

DATE:

THESE CONVENTIONS ARE GENERALLY USED,
ANNUALLY, AND MAY NOT REFLECT CONVENTIONS CHOSEN FOR SPECIFIC PROJECTS

ANALYSIS

GCAS VOA”
(INCL, BTEX)

171792

0C CRITERION

SURROGATES

XATRIX SPIKES

BLANKS

CALIBRATIONS
INSTRUXENT TUNES (BFB)

- UC SPIKES

GCXS SYO0A

GC YOA

GC SY0A

HETALS

S¥-846 IK

oo WD

SUKROGATES

MATRIX SPIKES

BLAKKS

CALIBRATIONS
INSTRUMENT TUKES (BFB)
0C SPIKES

SURROGATES

MATRIX SPIKES

BLANKS

CALIBRATIONS
INSTRUKENT TUNES (BFB)
QC SPIKES

SURROGATES
MATRIX SPIKES
BLARKS.
CALIBRATIORS
QC SPIKES

QC SPIKES
BLANKS
DUPLICATES
MATRIX SPIKES

CLP STATEMERT OF YORK, 1999

THE SPECIFIC NETHOD

#2G D:\QPRO\CAQC\QCREPORT

industrial lane -

THEY ARE REVIEWED AT LEAST

REFERENCE

2, AMD SPECIFIED BY QC STANDARD

LABORATORY CRITERION, 3X STANDARD DEVIATION
STAHDARD ¥ETHODS
OTHER - SPECIFIED IR REPORT

NN NN

NN

2
2
2

brOOﬁlﬂeld/

.colorado 80020

M

PHOENIX
ANALYTICAL
LABOEQ(T:ORIES

., 004

303/469-1101
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69-Nov-94 _
- PHOENIX
ANALYTICAL
LABORATORIES
INC.
Joe Pollara

Adrian Brown Consultants
155 S. Madison Street
Suite 302 '
Denver, CO 80209

P.A.L. Project: 6782B
Client Project: 1125A
Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax samples subrmtted
on October 26, 1994. The results for the samples are reported in total pg.

If you have any questions, please call.

~ Sincerely,~

Lonnie Fallf

I
I
]
j
]
j

001

3401 industrial lane + broomfield, colorado 80020 - 303/469- 1101




SUMMARY ANALYTICAL FORM

- CLIENT: ' Adrian Brown Consultants
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 67828
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: ©10/24/94
DATE RECEIVED: 10/26/94
DATE ANALYZED: 11/07/94
DATE REPORTED: - 11/09/94
MATRIX: Tenax
CONC: UNITS: Total uyg
CLIENT ' ' ETHYL TOTAL
 SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
SVE:63 :1 - < 0.004 " 0.009 - 0005 - 0.027
SVE 67 _ < 0.004 0.015 < 0.004 0.017
SVE60. - - - < 0.004 - -0.014° . <0.004  0.014
SVE 68 < 0.004 0.008 < 0.004 < 0.004

BLANK-AIR ©." - 0.007. 0:021 . < .0.004 - < 0.004

** All "< values are MDLs.

QUALITY.CONRTOL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column

volatiles method. This includes daily tune checks, daily calibration checks, daily blanks -

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

' REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore -
an estimate. '

"B": Indicates that the analyte was present in the daily blank. The value seen has-been
corrected to reflect this. ' : .

3401 iftdustrial lane » broomfield, colorado 80020 » 303/469-1101

002




PHOENIX ANALYTICAL LABORATORIES, INC.
VOLATILE_QC EVALUATION SUMMARY

CLIENT: Adrian Brown Consultants
METHOD: 8260
CRITERIA: - SW-846
" INSTRUMENT: N
P.A.L. PROJECT: ' 67828
CLIENT PROJECT: 1125A
MATRIX: - TENAX
# OF SAMPLES: 5
% METHOD
QC PARAMETER: CRITERIA IN LIMITS REMARKS
HOLDING TIME: 100
SAMPLE PRESERVATION: N/A
BFB TUNE: 100
DAILY CAL. STD.: 100
' BLANK LEVELS: ' 100
IS AREAS 100
IS RET. TIMES - 100
SS RECOVERIES 100
MATRIX SPIKE, DUP. N/A
' RECOVERIES N/A
RPD
QcC SPIKE -
RECOVERIES N/A |

LABORAfORY INTERPRETATION OF DATA QUALITY PARAMETERS:
DATA ACCURACY AND PRECISION WITHIND EXPECTED LIMITS?

ves X NO

PRESERVATION REFERS TO CLIENT PRESERVATION

PLEASE REFER TO CASE NARRATIVE AND lNDlVIDUAL DATA SHEETS
FOR ADDITIONAL COMMENTS

REPORTED BY




SUMMARY ANALYTICAL FORM

CLIENT:
CLIENT PROJECT:
P.A.L. PROJECT:
ANALYSIS:

DATE SAMPLED:
DATE RECEIVED:
DATE ANALYZED:

. DATE REPORTED:

MATRIX:
CONC: UNITS:

CLIENT
SAMPLE ID:

TOTAL AIR
BLANK-AIR
SVE 28
SVE48
SVE 69

** Al " <" values are MDLs.

QUALITY CONTROL:

Adrian Brown Consultants
1125A '
6690

BTEX by EPA 8260
12/17/94 & 12/18/94
12/20/94

12/29/94

12/29/94

Water

Total ug

ETHYL
BENZENE

TOTAL

BENZENE TOLUENE - XYLENES

04

< 0.004

0.007  0.005 0.042

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks
and appropriate spikes. All such QC was conducted as required and found to be within

acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates tHat the analyte was present in the daily blank. The value s

3401 industrial lane * broomfield, colorado 80020 « 303/469-110

s been

REVIEWED BY:
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01-Feb-95
PHOENIX
ANALYTICAL
| [ ABORNIORIES
Joe Pollara INC.

Adrian Brown Consultants
155 S. Madison Street
Suite 302

Denver, CO 80209

P.AL Project: 7040A
Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax samples submitted
on January 25, 1994. Results are reported in total pg.

If you have any questions, please call.

Sincerely,

Laborato Mana_ger

€ —7 HZ
e s @ e =

’ : "
N

T

3401 industrial lane - broomfield, colorado 80020 + 303/469-1101




SUMMARY ANALYTICAL FORM

ﬁ\\ CLIENT: Adrian Brown Consultants

' CLIENT PROJECT: 1125A
P.A.L. PROJECT: 7040A
ANALYSIS: . BTEX by EPA 8260
DATE SAMPLED: _ 01/23/95
'DATE RECEIVED: 01/25/95
DATE ANALYZED: 02/01/95
DATE REPORTED: . 02/01/95
MATRIX: Tenax
CONC: UNITS: Total pg

CLIENT ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
SVE 28 0.025
SVE'48 ):004" - 0:018:
BLANK 10.01 < 0.004
. 0.029

SVE69 - . - <0i004:% - 0007 - 1< 0:004

** All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capiliary column
volatiles method. - This includes daily-tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate.

"B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this. '

REPORTED REVIEWED BY:

3401 indus-t'rial" lane + broomfield, colorado 80020 - 303/469-1101_




Phoenix Analytical-Laboratqries, Inc. _ . Revision Date: 11/17/94
GCMS QC Evaluation Summary ' Rep_orf Date:2/1/95
Client: ~ Adrian Brown Consultants

Method: - EPA 8260

Criteria: SW-846

Instrument: N

PAL Project #: 7040A

Client Project #: 1125A

Matrix: Tenax

Number of Samples: 4

Holding Times XPass
' _ [JFail
Sample Preservation | [dPass NA
. JFail
Sample Storage XPass
: COFail
Tune Evaluation MPass
' [JFail
Initial Calibration DJPass
CIFail
Continuing Calibration | XIPass
_ CJFait
.| Method Blanks DdPass
. . CIFail '
QC Spike Sample | (JPass’ NA
P P CIFait. :
MS/MSD [JPass NA
CIFail
IS Areas | XPass
: ' CJFail
Surrogate Recoveries | XPass
- CIFail
Retention Times XPass
: 1 OFail

‘Data Reviewed y 7 > Approved by:

Laboratory Interpretation:
Data meets guidelines established within the SOP for the
Phoenix Data Reporting Level 3. -

Refer to the case narrative and individual data sheets for ad_ditibnal
comments and actions. :

" SVOAEVAL.DOT

Revision 0




o .3

L

o ( | _

SUMMARY ANALYTICAL FORM

CLIENT: : * Adrian Brown .Consultanfs
CLIENT PROJECT: 1125A .

"P.A.L. PROJECT: 7095A . PHOENIX
ANALYSIS: BTEX by EPA 8260 ALA%%AE%
DATE SAMPLED: 02/13/95 & 02/17/95 NG
DATE RECEIVED: 02/18/95
DATE ANALYZED: 02/27/95
DATE REPORTED: ' 02/28/95
MATRIX: . Tenax
CONC: UNITS: Total yg

CLIENT - ETHYL TOTAL
SAMPLE ID: _ BENZENE TOLUENE BENZENE XYLENES
. 0.012 < 0.004

BLANK ' < 0.004

TOTALAIR-“ - g g
SVE 28 o <0.004 - 0.010 < 0.004
SVE 69 < 0.004 0.006 < 0.004

** All "< values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks '

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:
"J": Indicates that the analyte concentration was found between the quantitation limit and the.
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates that the analyte was present in the daily blank. The valug,seen has been
corrected to reflect this.

?
2
o

REPORTED REVIEWED BY:

as l

3401 industrial lane ¢ broomfield, colorado 80020 - 303/469-1101




13-Apr-95

- PHOENIX
ANALYTICAL
LABORSIORIES

Joe Pollara

Adrian Brown Consultants
155 S. Madison Street
Suite 230

Denver, CO 80209

P.AL. Project: 7258
Client Project: 1125]

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax samples submitted
on April 06, 1995. Results are reported in total ug.

If you have any questions, please call.

Laboratory Manager

ao1

3401 industrial Tane - broomfield, colorado 80020 + 303/469-1101
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SUMMARY ANALYTICAL FORM

. CLIENT: - Adrian Brown Consultants
- CLIENT PRO.JECT: 11254 :
P.A.L. PROJECT: 7258
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 04/05/95 '
DATE RECEIVED: 04/06/95
DATE ANALYZED: 04/11/95
DATE REPORTED: ' 04/13/95
MATRIX: Tenax
CONC: UNITS: Total g
CLIENT . ETHYL TOTAL
SAMPLE ID: - BENZENE = TOLUENE BENZENE - XYLENES
SVE-69 < 0.004 . < 0.004
SVE82

FIELD BLANK

** AJl "< values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits. :

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate. '

"B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this.

REPORTED

3401 industrial lane ¢ broomfield, colorado 80020 * 303/469-1101
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_Phoenix Analytical Laboratories, Inc. .. Revision Date: 11/17/94.
" GCMS QC Evaluation Summary . Repoit Date:4/13/05
Client: Adrian Brown Consultants
‘Method: ( EPA 8260
Criteria: SW-846
Instrument: N
PAL Project #: 7258
Client Project #: 1125J
Matrix: Tenax

Number of Samples: 11, QC Spike

SS
_ | OJFail
Sample Preservation . | [IPass NA
: - CJFail :
Sample Storage XPass
P d - CIFail
Tune Evaluation DXPass
[JFail
Initial Calibration BPass
' | ClFail
Continuing Calibration | XPass
' [Fail
Method Blanks DPass
CJFail
QC Spike Sample XPass
P P [CJFail :
MS/MSD [JPass NA
| OFail
IS Areas ' XPass
OIFail
Surrogate Recoveries | XIPass
CIFail
Retention Times | XPass
: OIFail

Laboratory Interpretation:
Data meets guidelines. established within the SOP for the
Phoenix Data Reporting Level 3.

Refer to the case narrative and individual data sheets for additional

comments and actions.
Approved by: W 4 )
) M " L. e

Data Reviewedb

003
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'27-0ct-93
ANALYTICAL
LABORATORIES
| INC.
Joe Pollara ' P.A.L. Project: ABC 5777
Adrian Brown Consultants Client Project: 11254
155 S. Madison .
Suite 302

Denver, CO 806209

Dear Joe:

Enclosed are the resgults of the EPA 8260 BTEX analysis for the samples
submitted on 10/18/93.

If you have any questions, please call..

3401 industrial lane . br06n1ﬁeld, qolorado 80020.- 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 10/14/93
DATE RECEIVED: 1@/18/93
DATE ANALYZED: . 10/21/93 & 10/22/93
REPORT DATE: 10/27/93
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX (EPA 8260)
CLIENT PROJECT: 11254
P.A.L. PROJECT: ABC 5777

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE  XYLENES
ABC-2 < Q.80 < 0.78 < 0.60 < 1.54
ABC-12 2 < 0.78 6 5
ABC-27 38 < ©0.78 25 6
ABC-17 4 < Q.78 8 6
ABC-91 6 < 0.78 9 3
KNMW-7 2 < 0.78 13 4
KNMW-5 < 0.80 < 0.78 < 0.60 < 1.54
KNGW-2 21 < Q.78 34 14
KNMW-6 130 < 0.78 50 32

=% All *<' valuese are MDLs.

QUALITY CONTROL:

This method is a .GCMS technique, and the quality control is ag in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC vas conducted as requlred and
found to be within acceptable limits.

agn, Indicateé that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that-the analyte was present in the blank. The value
seen has been o. reflect this.

REPORTED

REVIéwED BY: /é%%é:{;é?{/%22;2§:

3401 industrial lane » broomfield, colorado 80020 + 303/469-1101
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ANALYTICAL SUMMARY REPORT LMK%&?%&%

DATE SAMPLED: 10/15/93
DATE RECEIVED: 10/18/93
DATE- ANALYZED: 10/22/93, 1@0/23/93 & 10/25/93
REPORT DATE: 16/27/93 :
CLIENT: Adrian Brown Consultante
ANALYSIS: BTEX (EPA 8260)
CLIENT PROJECT: 1125A
P.A.L. PROJECT: ABC 5777

ANALYTE CONCENTRATIQONS DETECTED: ug/1l (Water)
CLIENT . ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
EPA 2-11 5 < 0.78 < 0.60 5
EPA 1-9 < .80 < .78 < 0.60 < 1.54
EPA 1-10 1 < 0.78 18 2
ABC-72 ' 4@ < ©.78 56 85
ABC-7@ 24 < 0.78 25 35
ABC-98 22 < 0.78 23 55
ABC-73 24 < 0.78 46 43
ABC-99 _ 26 < @.78 14 43
COMPOSITE : 22 < 0.78 32 5@
INJECTION < Q.80 < ©0.78 < 0.60 < 1.54
FIELD BLAHK < Q.80 < 0.78 < 0.60

*x All "<" values are MDLs.
QUALITY CONTROL-

This method is a GCHMS technique,

the CLP capillary column VOA method.
All such QC was conducted as required and

and GCMS tune checks.

< 1.54

and the quality control is és in
This includes blanks, standards,

found to be within acceptable limits.

Indicates that the analyte
quantitation limit and the
of the calibration limit.

RJH s

“B“ s

concentration was found between the
detection limit or otherwise outside
The value seen is therefore an estimate.
was present in the blank. The value
reflect this.

REVIEWED BY: WW %»Z}

industrial lane

3401

broorﬁfield,

colorado 80020 - 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 16/16/93

DATE RECEIVED: 10/18/93
DATE ANALYZED: 10/22/93
REPORT DATE: . 10/27/93
CLIENT: ' Adrian Brown Consultants
ANALYSIS: BTEX (EPA 8260)
CLIENT PROJECT: 1125A
P.A.L. PROJECT: ABC 5777
ANALYTE CONCENTRATIQONS DETECTED: Total ug
CLIENT ETHYL
SAMPLE ' BENZENE TOLUENE BENZENE XYLENES
FIELD BLANK g 0.021 2. 163 2. 193 2.700@

TOTAL AIR 2.014 @.016 @. 009 @. 085

## Al)l "<" values are MDLs.
QUALITY CONTROL:

This method i= a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found between the
.quantitation limit and the detection limit or otherwise outside

of the calibration limit. The value seen is therefore an estimate.
"pY: was present in the blank. The value
reflect this. :
- , _ : 477 477/’ -
REPGRTED REVIEWED BY: % ' -

3401 industrial lane + broomfield, colorado 80020 - 303/469-1101
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REFERENCES FOR QC CONVENTIONS ADOPTED BY PHOENIX ARALYTICAL LABORATORIES

DATE: 11/92
THESE CONVENTIONS ARE GENERALLY USED, THEY ARE REVIENED AT LEAST
ANNUALLY, AND MAY HOT REFLECT CONVENTIONS CHOSEN FOR SPECIFIC PROJECTS. ANALYTICAL
- : LABORATORIES
INC.

ANALYSIS QC CRITERIDH REFERENCE

GCHS YOA SURROGATES 1
{INCL. BTEX) MATRIX SPIKFS 1
BLANKS - 1,2
CALIBRATIONS 1,2
INSTRUNENT TUNES (BFB) 1
_ - QC SPIKES
-GCHS SVOA L
SURROGATES 1
MATRIX SPIKES _ _
BLANKS 1,2
CALIBRATIONS - ' 1,2
INSTRUNENT TUHES (BFB) 1
QC SPIKES -
GC VoA
SURROGATES
MATRIX SPIKES
BLAKKS
CALIBRATICNS
INSTRUMENT TURES (BFB)
QC SPIXES :

RN

6C SVOA _

: SURROGATES
MATRIX SPIKES
BLANKS
CALIBRATIONS
QC SPIKES

NN

HETALS .
0C SPIKES .2, AND SPECIFIED BY OC STANDARD
BLANKS 2
DUPLICATES 2
MATRIX SPIKES | 2

i. CLP STATEMENT OF WORK, 1999
2. 5¥-846 IR THE SPECIFIC METHOD
~ 3. LABORATORY CRITERION, 3X STANDARD DEVIATION

4. STANDARD XETHODS
5. OTHER - SPECIFIED TN REPORT

120 D:\QPRO\QAQC\OCREPORT

3401 industrial lane + broomfield, colorado 80020 + 303/469-1101
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'%/2/53

13-Dec-93
ANALYTICAL
_. | I ABORATORIES
D | | | INC.
) Joe Pollara ' _ ' P.A.L. Project: ABC 5947
Adrian Brown Consultants : _ Client Project: 1125K

155 S. Madison
Suite 302
Denver, CO 80209

Dear Joe:

{] Enclosed are the results of the EPA 8260 BTEX ahalysis.for the water
samples submitted on 12/06/93. '

If you have any questions, please call.

D 3401 industrial lane + broomfield, colorado 80020 - 303/469-1101
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ANALYTICAL SUMMARY REPORT LABORATORIES

DATE SAMPLED: 12/02/93
DATE RECEIVED: 12/06/93
DATE ANALYZED: 12/07/93 & 12/08/93
REFORT DATE: 12/13/93 -
CLIENT: Adrian Brown Consultants
ANALYSIS: - BTEX (EPA 8260)
CLIENT PROJECT: 1125K
P.A.L. PROJECT: ABC 5947

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT : ETHYL :
SAMPLE BENZENE TOLUENE BENZENE  XYLENES
ABC-25 < 0.80 < 0.78 < .60 < 1.54
GW-3 2 < 0.78 15 a4
GW-2 15 < 8.78 28 13
MW-6 30 < 3.90 11 15
FIELD BLANK < 0.80 < 0.78 < 0.60 < 1.54
ABC-70 4 < 0.78 9 31

#»» All "<” values are MDLs.

QUALITY CONTROL:

Thie method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and BGCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"J": Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.
*B": Indicates that the analyte was present in the blank. The wvalue

seen has been rec to reflect this.

REPORTED

BY 222 REVIEWED BY: /5////{;74 - Z/%
7 =/ | ”

3401 industrial lane * broomfield, colorado 80020 - 303/469-1101




REFEREXCES FGR <C COMYENTIONS ADOPTED BY PHOENIX AHALYTICAL.LABURATURIES

THESE CONVENTICNS 432 GENERALLY USED. THEY ARE REVIEED AT LEAST PHOENIX

429 D:\QPROVQACC\QCREPORT

[} 3401 industrial lane ¢« broomfield

DATE: 171792
ANNUALLY, AND ¥AY ¥OT REFLECT CONVENTIONS CHOSEN FOR SPECIFIC PROJECTS. | ANALYTICAL
: ' ' ' LABORATORIES
INC.
MALISIS  SC CRITERION REFERENCE -
GCMS YOA  SUSACGATES 1
(INCL. BTEY) YATRIX SPIXES 1
O ELaMES L2 /
CALISRATIONS 1,2
INSTRUNENT TUNES (BFR) 1
OC ZPISES
GOXS SYOA
CURZ0GATES 1
MATRIX SPIKES 1
BLANKS 1,2
CALIBRATIONS 1,2
TNSTRUNEHT TUNES (BFB) 1
| G SPIiES
6 Y04
SURRGEATES 2
MATRIX SPIRES 2
RLANKS 2
CALI3RATIONS 2
TNSTRUNENT TURES (BF3) 2
oC SPIKES
GC 5V0A
SURROGATES 2
MATRIX SPIXES 2
BLANKS 2
CALIERATIONS 2
QC SPINES 2
XETALS -
oC SPIXES ' 2, AD SPECIFIED BY OC STANDARD
BLAKKS 2
DUPLICATES 2
XATRIZ SPIKES 2
1. CLP STATENENT OF YORE, 1399
2. S¥-846 TN TAE SPECIFIC METHOD
3, LABORATORY CRITERIDH, 3% STANDARD DEVIATION
4, STANDARD XETHODS
S, OTHER - SPECIFIED IE REPORT

, colorado 80020 303/469j1101




24-Jan-94

Joe Pollara

Adrian Brown Consultants
155 S. Madison '

Suite 302

Denver, CO 80209.

Dear Joe:

PHOENIX

ANALYTICAL
LABORATORIES
INC.
P.A.L. Project: ABC 6050
Client Project: KN ENERGY

Encloged are the results of the EPA 8260 BTEX analysis for the water
samples submitted on ©1/14/94. Please note that the value for total
xylenes in sample KNMW-7 isg different from the value which vwas originally

faxed to you on 01/21/94.

has been changed to < 1.54
m, p~xylene only, not total

I1f you have any questions,

Labaratory Manager

The original value was listed as 1 ug/l. This
ug/l. The value originally reported was for
xylenes.

please call.

3401 indusfriallane . broonlﬁeld,.colorado 80020 +« 303/469-1101




ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 01/12/94 & 01/13/94

DATE RECEIVED: ©1/14/94 .

DATE ANALYZED: Q1/17/94, ©01/18/94, @1/19/94

REPORT DATE: ®1/24/54 :

CLIENT: Adrian Brown Consultants

ANALYSIS: ‘BTEX (EPA 8260)

CLIENT PROJECT: KN ENERGY

P.A.L. PROJECT: ABC 6050

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)

CLIENT : ETHYL

SAMPLE BENZENE TOLUENE BENZENE XYLENES
EPA 1-9 < 0.80 < @.78 < 0.60 < 1.54
EPA 1-1Q@ < 0.80 < 0.78 17 11
KNMW-7 < Q.80 < .78 3 < 1.54
EPA 2-11 _ < 0.80 < ©0.78 4 4
KNMW-6 12 < @.78 10 17
KNABC-5 .6 < @.78 2 < 1.54
KNABC-91 6 < @0.78 13 )
FB-2 < Q.80 < @2.78 < .60 < 1.54
- KNABC-27 < 0.8 < 0.78 19 =
KNGW-2 : 13 < 0.78 34 16
- KNABC-17 S < @.78 35 13 -
- KNABC-2 . ' < Q.80 < @.78 < 0.60. < 1.54
FB-1 < Q.80 < .78 < Q.60 < 1.54
KNABC-12 14 < @0.78 23 9
KNMW-5 < Q.80 < 0.78 < Q.60 < 1.54

#% All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in
the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and

. found to be within acceptable limits.

"J®: Indicates that the analyte concentration was found betveen the
‘quantitation 1imit and the detection limit or othervise outside
of the calibration limit. The value seen is therefore an estimate.
"B": Indicates that _the apalyte was present in the blank. The value

' seen has carysdred to reflect this, .
' REPORTED A _ REVIEWED BY: - r

340i industfiallane . brooﬁdield, colorado 80020 + 303/469-1101




PHOENIX ANALYTICAL LABORATORIES, INC.
VDLATILE QC- EVALUATION SUMMARY

METHOD: : 8260
E} INSTRUMENT : N |
P.A.L. PROJECT: . ABC 6052
CLIENT PROJECT: KN ENERGY
[j MATRIX: = - WATER
REPORT DATE: @1/24/94
CRITERIA: _ SW-846
[} '# OF SAMPLES: - : 15, MS, MSD, QC CHECK
Qc PARAMETER ' % IN LIMITS REMARKS
[] HOLDING TIMES: _ 100
SAMPLE PRESERVATIODN: YES
[} BFB- | 100
[1~DAILY CAL. STD. 100
BLANK LEVELS 100
[} IS AREAS 100
IS RET TIMES 100
[} SS RECOVERIES 100
MATRIX SPIKE, DUP
RECOVERIES 100
{] RPD | 100
QC SPIKE :
RECOVERIES 100

LABORATORY INTERPRETATION OF DATA QUALITIY PARAMETERS:
DATA ACCURACY AND PRECISION WITHIN EXPECTED LIMITS?
YES NO

FRESRRVATION REFERS TO CLIENT PRESERVATION
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR

 ADDITIONAL COMMENTS.
C o oo LA N TL
' APPROVED BY:_ ”

COMMENTS:




PHOENIX ANRLYTICAL LABS .
VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

DATE SAMPLED: 21/13/94
DATE RECEIVED: 81/14/93
DATE ANALYZED: @1/17/54
DATE REPORTED: 01/24/94
CLIENT NAME: Adrian Brown Consultants
CLIENT PROJECT: KN ENERBY
P.A.L. PROJECT: ABC 5050

CLIENT SAMPLE: EPR 1-9
. P.A.L. SAMPLE: ABC 54118

CONCENTRATION UNITS: ug/l

MATRIX SPIKE: _

SPIKE SAMPLE M5

ADDED CONC. CONC, HS ac
COMPOUND {ug/1)  (ug/1} {ug/l) % REC. LIMITS

45 99 71-120
43 99 78-126
44 88 75123
42 84 70-129

Benzene
Toluene

Ethyl Benzene
o-Xylene

E8L8
0 oo

SPIKE SRMPLE MS
ADDED  CONC. CONC. M5 % 8C LIMITS

COMPOUND (ug/1)  {ug/1) (ug/1) % REC. RPD  RPD RECOVERY
Benzene _ o0 ] &4 a8 2 12 77-120
Toluene Sa 2 44 A8 2 8 78-126
Ethyl Benzene 56 2 43 . 86 z 1 5123
o-Xylene o0 1 41 80 5 18 7e-129

VALUES OUTSIDE OF GC LIMITS:

RECOVERY: @
RPD: @

§
D
N
|
J
B
i
B
i)
i -
i
J
J
i
i
U
.

3401 industrial lane ¢ broomfield, colorado 80020 - 303/469-1101
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PHOENIX ANALYTICAL LABS
_ VOLATILE QC SPIKE RECOVERY

DATE SAMPLED:

DATE RECEIVED:
DATE ANALYZED: - 01/17/94
DATE REPORTED: B1/24/54 :
CLIENT NAME: " Adrian Brown Consultants
CLIENT PROJECT: KN ENERGY '
P.A.L. PROJECT: fABC 6050
CLIENT SAMPLE: - NA

. P.A.L. SAMPLE: GC SPIKE

CONCENTRATION UNITS: ug/l

- MATRIX SPIHE: :
SPIKE  GAMPLE M5

. ADDED  CONC. CONC. HS o
COMPOUND fug/l)  (ug/D) {ug/1) % REC. LIMITS
Benzene 20 2 16. 4 82 77-17@
Toluene 20 2 6.0 88 78-126
Ethyl Benzene &8 8 164 82 75123
o-Xylene 20 @ 16.1 81 78-19

VALUES OUTSIDE OF GC LIMITS:

RECOVERY: @
RPD: @

3401 industrial lane - broomfield, colorado 80020 -+ 303/469-1101
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REFEREACES FOR OC COMYENTIONS ADOPTED BY PHOENIX ARALYTICAL LABORATORIES

- DATE: 1rys2 _
-THESE COHVEXTIONS AR GENERALLY USED, THEY ARE REVIEYED AT LEIST
ANRUALLY, AKD ¥AY HOT REFLECT CONVENTIONS CH0SZR FOR SPECIFIC PROJECTS.

ANALYSIS  OC CRITERION * REFERENCE

GCXS YOA SURROBATES 1

{INCL. BTEX) MATRIX SPIXFS 1
BLANKS -2
- CALIZRATIONS _ 1,2
TUSTRUXEYT TUNES (BFR) 1

o O SPIETS

GCXS SYOA :

' SURSOBATES ' 1
MA7RTE SPIRES . 1
BLAKKS 1,2
CALIBRLTICHS 1,2
TNSTRUXZRT TUES (BF3) ot
6C 215535

6C Y0A .
SURROGATES 2
MATRIX SPIEFS 2
BLARES 2
CALIRRITIONS 2
INSTRUXENT TURES (BFB) 2
¢ SPIXES :

BC S04
SURROGATES 2
MATRIX SPIXTS 2
BLAKKS 2
CALIBRATIORS 2
0C SPIiFS 2

KETALS
£ SPINFS ) 2, AMD SPECIFIED BY OC STANDARD
BLARKS -2
DUPLICATES : 2
XiTRIT SPIXES : 2

-1, CLP STATZAEXT OF ¥ORK, 1950
" 2 S¥-846 IX TEE SPECIFIC XETEOD
3. LABORATORY CRITERIOR, 3% STARDARD DEVIATION

4. STAEDARD XETHODS
S. DTHER - SPECIFIZD IX REPORT

120 -D:\QPRO\QACC\QCZEPORT

3401 industrial lane - broomfield, colorado 80020 -+ 303/469-1101
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@7-Feb-94

ANALYTICAL

LABORATORIES

- INC.

Joe Pollara ' ' P.A.L. Project: ABC 6050A
Adrian Brown Consultants : Client Project: 1125A
155 S, Madison ‘
Suite 302

Denver, CO 80209

Dear Joe: .

Enclosed are the results of the EPA 826@ BTEX analysis for the water

sample submitted on 02/01/94. All of the sample containers indicated that
the samples vere preserved with HCl; however, when the samples were analyzed
and the pH vas taken, all the values were pH=7. This indicates that the
samples were not adequately preserved. This only affects one set of

resultse (=ee below) because all samples were run within seven days.

Please note that the COMPOSITE =ample exhibited very non-standard behavior.
The sample was originally run on 02/03/94, within the seven day hold time.
The areas for surrogate standard two (S52, toluene d8) and internal
standard three (IS3, chlorobenzene d5) exhibited very low area responses.
Because of this, 552 and SS3 (bromofluorobenzene) had values. which were
skewed low and high, respectively. In addition, the values for analytes
vhich were detected were most likely biased very high, especially toluene,
ethylbenzene and total xylenes. The sample was rerun on 02/07/94, which
is past the seven day hold time for non-preserved samples. The same
matrix affect was again observed, but to a lesser degree. However, no
analytes were detected in this run. Because of this phenomenon, all found
values and MDLs have been "J" qualified to indicate that they are estimates.
In addition, the "J" qualifiers for the analysis performed on ©2/07/94

also indicate that the hold time was exceeded.

If you have any questions, please call.

3401 industrial lane < broomfield, colorado 80020 -+ 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 01/28/94
DATE RECEIVED: 02/01/94
DATE ANALYZED: 02/03/94, 02/04/54 & 02/07/94
REPORT DATE: . B2/07/94
CLIENT: . Adrian Brown Consultants
ANALYSIS: . BTEX (EPA 8260)
CLIENT PROJECT: 1125A
P.A.L. PRDJECT: ABC 6050A

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ' ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
FIELD BLANK _ < Q.80 < 0.78 < 0.60 < 1.54
INJECTION < Q.80 < 0.78 < @.60 < 1.54
COMPOSITE 1 J < @.78 J 1J 17 J
COMPOSITE (RERUN) < 02.80 J < 0.78J < 0.60 J < 1.54 J
ABC-70 : < Q.80 < 0.78 < 0.60 < 1.54
ABC-73 < @.80 < .78 < Q.60 < 1,54
ABC-72 ' 15 ‘< 0.78 20 21

»» All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in
the CLP capillary column VOA method. This includes blanks, standards,

"and GCHMS tune checks. All such QC was conducted as required and

found to be within acceptable limits.

wJu: Indicates that the analyte concentration was found between the

quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.
‘"Br: Indicates that the analyte was present in the b . The value

seen has bee ed to reflect this.

” REPORTED BY, REVIEWED BY: e

g ———

3401 industrial lane * broomfield, colorado 80020 - 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: ' ©1/28/54

DATE RECEIVED: ’ 02/@1/94
DATE ANALYZED: . Q2/04/94
REPORT DATE: 02/@7/94 _
"CLIENT: Adrian Brown Consultants
ANALYSIS: . BTEX (EPA 8260)
CLIENT PROJECT: 1125A
P.A.L. PROJECT: ABC 6050A

ANALYTE CONCENTRATIONS DETECTED: . Total ug (Tenax)
CLIENT _ | ETHYL -
SAMPLE BENZENE TOLUENE BENZENE - XYLENES
TOTAL AIR 0. 204 2.011 < 0.003 < 0.008
BLANK < 0.004 0.016 < 0,003 < Q.008

»* All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technigue, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

*J": Indicates that the analyte concentration was found between the
' quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that the analyte was present in the bl . The value
seen has been rrected to reflect this.

REVIEWED BY: ///

3401 industrial lane ¢ broomfield, colorado 80020 + 303/469-1101
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.llHDENix ANALYTICAL LABORATORIES, INC.

VOLATILE RC EVALUATION SUMMARY

METHOD :
INSTRUMENT :

. A.L. PROJECT:
CLIENT PROJECT:
MATRIX:

REFORT DATE:
CRITERIA: .

# OF SAMPLES:

OC PARAMETER

HOLDING TIMES:
SAMPLE PRESERVATION:

BFB:
DAILY CAL. STD.
BLANK LEVELS

.8 AREAS

TI18 RET TIMES

58 RECOVERIES

MATRIX SRIKE, DUF
RECOVERIES
RFD

QC SPIKE
RECOVERIES

- azen

N

ABC 62SOA

1125a

WATER & TENAX

PE/DT/94

SW-846

8, MS, MSD, GQC CHECK

% IN LIMITS REMARKS -

100 _
NONE SEE LETTER

192
12@
102

5S4 SEE LETTER
10@

78 ' SEE LETTER

12@ :
75 ACCEPTABLE

100

LOABORATORY INTERFPRETATION OF DATA QUALITY PARAMETERS:
DATA QCCURggi‘QND FRECISION WITHIN EXPECTED LIMITS?

YES NO

PRESERUQTIDN REFERS TO CLIENT FRESERVATION
'LEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR

ADDITIONAL COMMENTS.

COMMENTS::

REFPORTED

AFFROVED BY:_ ||’ e

g

i
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" PHDENIX ANALYTICAL LABS

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECﬁUERY'

DATE SAMPLED: 21/28/94
DATE RECEIVED: 82/81/94
DATE ANALYZED: 82/83/94
DATE REPORTED: 82/07/94
CLIENT NAME: Adrian Brown Consultants
CLIENT PROJECT: 11258
B.A.L. PROJECT: RBC 6@56R
CLIENT GAMPLE: INJECTION
- P.A.L. SRMPLE: fABC 54646
CONCENTRATION UNITS: ug/1 (Water)
MATRIX SPIKE:
SPIKE SAMPLE MS
. PDDED CONC. CONC. MS ac
- COMPDUND {ug/1)  (ug/1) {ug/l) % REC. LIMITS
Benzene 90 ') 4 - 52 T1-120
Toluene Sa e 24 104 78-126
Ethyl Benzene 50 ) 43 86 75-123
o-Xylene 59 ? 41 82 7e-129
DUPLICATE:
SPIKE GSAMPLE M5
ADDED  CONC. 'CONC, Ms % BC LIMITS
* COMPOUND {ug/1)  {ug/1) {ug/1) % REC. -~ RPD  RPD RECOVERY
Benzene 50 0 45 90 2 12 77-1208
Toluene S0 0 44 88 i7 8 78-126
Ethyl Benzene 50 ) ] 78 10 18 75-123
o-Xylene Sa 8 42 84 2 18 7e-123

VALUES OUTSIDE OF OC LIMITS:

RECOVERY:

3401 industrial lane * broomfield, colorado 80020 + 303/469-1101
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"PHOENIX ANALYTICAL LABS
VOLATILE GC SPIKE RECOVERY

DATE SAMPLED:

DATE RECEIVED: .
DATE ANALYZED: 32/03/94 _ LABORATORIES
'DATE REPORTED: 02/07/9 INC.
CLIENT NAME: Adrian Brown Consultants

CLIENT PROJECT: - 11239R '

P.A.L. PROJECT: ABC 6@S58R

CLIENT SAMPLE: N/R _
~ P.A.L. SAMPLE: GC SPIKE

CONCENTRATION UNITS: ug/1 (Water)
MRTRIX SPIKE:
: SPIKE GRMPLE M5
ADDED CONC. CONC. MS ac

COMPOUND {ug/1)  (ug/1) ({ug/1) % REC. LIMITS

Benzene 28 0 17.9 9 77-120

Toluene 2 9 16.4 g2 78-126

Ethyl Benzene 28 @ 156 78 75-123

o-Xylene 26 8 15.8 9 79-129

VALUES OUTSIDE OF GC LIMITS:

RECOVERY: @

3401 industrial lane * broomfield, colorado 80020 + 303/469-1101
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REFEREHCES FOR OC ccmsmuns 1DOPTED BY PROENIX imc LABORATORIES

IV X VA Fr)
. TEESE CORVENTIDNS ARE GNERALLY USED, THEY ARE REVIEYED AT LSIST
© ANRUALLY, ARD Y ROT EFLECT CORVENTIONS (H0SEX FOR SPECIFIC PROJECTS.

OIRALYSIS O cRITEIINE BEFERERCT

). CLP STATDXCHT OF YORK, 1599

2. 5¥-845 T8 TEE SPECIFIC XSTEDD

3, LABORATORY CRITERIOR, 3% STAEDAZD DEVIATION
4. STAEDRD XETHODS

5. OTESR - SPECEFIED I8 EEPORT

U GCYS YR SUERGRATES 1
{IECL. RTEX) MTRIY SPIETS , i
h BLANFS : ' ' 1,2
D ) CALIZRATIONS 1,2
= IRSTRUXENT TUNES (EF) Y
. . 0C SPIERS - : -
i —_— |
SUEIDGATES: ' 1
X4T2TT SPIEES |
D BLAKES | 1,2
CALIRRATICNS 1,2
TNSTRUXEET TUEES (BFB) ' {

€ 21533

& L

i” SURROGITTS 2
D MTRI% SPIETS 2
-~ BLANES 2
CAL-=R..T‘-ER; 2
STRUKEET TUESS (EF3) 2

I | gl

. & STOL
SURROGATES 2
D XATRIY SPIXES 2
BLARKS 2
CALIRRATIONS 2
D 0C SPIITS 2
. KIS s
& SIS ) 2, 1ED SPECIFZ=D BY OC STAEDARD

D BLARES -2
DUPLYCITES 2
D KATRIE SPINES . 2

428 D:\QPRONGACC\QCZEPORT



file://D:/QPBO/QACnOGEPaET

D [ GRU [ G  GRD P G GO R GO GRS ) GRS S G E:]F_;:D F:]

2f 18/ay.

28-Feb-94 ;
' iéDMAﬁERUWﬁggpma;
gy A COPi A
ANALYTICAL
LABORATORIES
INC.
- Joe Pollara P.A.L. Project: ABC 6050C
Adrian Brown Consultants : Client Project: 1125
155 S. Madison :
Suite 302

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water and
tenax samples submitted on ©2/19/94. Please note that while the sample
containers indicate they were preserved, several of the samples had in-
adequate preservation. They are samples INJECTION, pH=7; COMPOSITE, pH=7;

" and ABC-74, pH=5. Because the samples were run within seven days, the

impact on the data is most likely minimal.

If you have any qUestions, please call.

Laboratory Manager

602
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 22/18/94
DATE RECEIVED: @2/195/94
DATE ANALYZED: ©2/22/954
REPORT DATE: @2/25/94
CLIENT: Adrian Brown Consultants
ANALYSIS: . BTEX (EPA 8260)
CLIENT PROJECT: 1125 '
ABC 6050C

P.A.L. PROJECT:

ANALYTE CONCENTRATIONS DETECTED:

ug/1l (Water)

CLIENT : ETHYL

SAMPLE BENZENE TOLUENE BENZENE XYLENES
FIELD BLANK < Q.80 < 0.78 < 0.60 < 1.54
INJECTION < 0.80 < @.78 < 0.60 < 1.54
COMPQOSITE 12 < @0.78 11 13
ABC-70 < @.80 < @0.78 1 3
ABC-72 15 < @.78 43 110
ABC-74 26 < @.78 32 - 68
=* All "<"_values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique,
the CLP capillary column VOA method.
and GCMS tune checks.

and the quality control is as in
Thisg includes blanks, standards,
All such QC was conducted as required and

found to be within acceptable limits.

concentration was found between the

-*J": 1Indicates that the analyte
gquantitation limit and the detection 1limit or otherwise outside
" of the calibration limit. The value seen is therefore an estimate.
‘B": Indicates that t analyte wés pregent in the blank. The value
seen has been rrec to reflect this. '
REPORTED B REVIEWED BY: ,////

R

603
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: ©2/18/94
DATE RECEIVED: 2/19/94
DATE ANALYZED: @2/25/94
REPORT DATE: 02/25/94
CLIENT: ' Adrian Brown Consultants
ANALYSIS: . BTEXH (EPA 8260) .
CLIENT PROJECT: 1125
P.A.L. PROJECT: ABC 6050C
ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT" ETHYL
SAMPLE BENZENE . TOLUENE BENZENE XYLENES
FIELD BLANK ~ . 0.007 2.016 < 0.003 < 0.008
TOTAL AIR ‘ Q2.012 2.013 2.012 2. 025

»*» All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

nj*: Indicetes that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit, The value seen is therefore an estimate.

"B": Indicates that the analyte was present in the blank. The value
seen has been ¢ to reflect this.

REPORTED B REVIEWED BY:

Z4

| YU' 004
U 3401 industrial lane * broomfield, colorado 80020 - 303/469-1101




REFTEEACTS FOR OC CONVEXTIONS ADPTED BY PEOSNIX ARALYTICAL LABORATORIFS

‘DLn.. 132
TEESZ CONVENTIONS AT GENERALLY USSD. TEEY URC REVIEVED AT LSIST
ARRUALLY, A¥D XAY ROT REFLECT CORVENTIONS (Z0SEX FOR SPECIFIC PROJECTS.

ABALYSIS 00 =i EEFERON(E

BOXS VOU.  SUEECEATTS 1 :
(TCL. BTEX) M72IT SIS ' 1 ' " : :
- CALZERATIONS _ 1,2
IBSTZUXTIT TUEES (EF3) R
GCIS STOA
SUES0G4TES
MTRIT SFITES
JLAHKS 1
TSTRIRGET TUEES (BF3)
& £nIs
&
SIRR0EITES
BLATES
CALTERLTIONS
TRSTRANERT TUEES (EF3)

o

NSO

& 50

CALLTERATIORS
€ SPaE=s

22
ry
NN

KEULS :
. & SPINES ) 2, IED SPECIFT=D) BY OC STARDARD

3LLEES : -2

DUPLICLTES 2

MUTATT SPINES 2

1. CLP STATEXEET OF YORY, 1599

2, S¥-BI5 1% TEE SPECIFIC XTBOD

3. LABMRATORY RITZI0N, X rmm DEYDTIE!
4, STAEDIPD X=TRODS

5 U7EER - SPECIFIDD IX EEP(RT

120 'D:\QPRO\QACC\QCZEP0RT
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14-Apr-94
ANALYTICAL
LABORATORIES
INC. -
Joe Pollara ; : ' P.A.L. Project: ABC 6225
Adrian Brown Consultants Client Project: 112SK
155 S. Madison
Suite 302

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 826@ BTEX analys;s for the water and
tenax samples submitted on 03/18/94.

If you have any questions, please call.

annieg 1llin
Laboratery Manager

i
J
D
J
J
J
|
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 03/16/94

DATE RECEIVED: 03/18/94
DATE ANALYZED: ©3/30/354
REPORT DATE: 24/@7/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125K
P.A.L. PROJECT: ABC 6225

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
COMPOSITE 17 . 1 a7 120
INJECTION < .80 < 0.78 0.8 2
FIELD BLANK < 0.80 < 0.78 < ©.60 < 1.54

#» All "<" vyalues are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the gquality control is as in-
the CLP cepillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All .such QC was conducted as required and
found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found between the
guantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

Indicates that the gnalyte was present in the blank. The value
reflect this.

I!Bﬂ

A
REVIEWED BY: 0 /
o

R
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D"} | REFERENCES FOR OC COMVENTIONS ADOPTED BY PHOENIX AHALYTICAL LABORATORIES

%Al;;!: CUHYEXT%;ggiRE GENERALLY USED. THEY ARE REVIEVED AT LEAST P HOEND(

AHNUALLY, AHD MAY HOT BEFLECT CORVENTIONS CHOSEN FOR SPECIFIC PROJECTS. ANALYTICAL
B LABOFI(I’-\%ORIES

AHALYSIS 8C CRITERION ~ REFERERCE

rmmsrrees smee

GCAS YOA  SURROGATES
{THCL. BTEX) MATRIX SPIKES
BLANKS ~ 1
"CALIBRATIONS : 1,
INSTRUNENT TUMES (BFB)
0C SPIKFS
" GCHS SYOA -
SURROGATES 1
MATRIX SPIKES |
BLANKS : : 1,2
CALIBRATIONS 1,2
INSTRUNEXT TUMES (BFB) !
QC SPIKES
GC YOA
SURROGATES
MATRIX SPIKES
BLANKS

1
D
U
J
]
D
]
]
J
J
J
]
J
J

NN RN

IRSTRUNERT TURES (BFB)
C 0C SPIKES
6C SVOA
SURROGATES
MATRIX SPIXES
BLANKS
CALIBRATIONS
0C SPIXES

LS S B S LR ]

NETALS -
0C SPIKES 2, AND SPECIFIED BY OC STAHDARD

BLANKS ' 2
DUPLICATES 2
MATRIX SPIKES S 2

1. CLP STATEMENT OF WORK, 1999
2. 5¥Y-B46 IN THE SPECIFIC NETEOD .
3. LABORATORY CRITERIOR, 3X STANDARD DEVIATION

4. STANDARD NETHODS
3. OTHER - SPECIFIED IR REPORT

420 D:\QPRO\QAQC\QCREPORT
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FHOENIX ANALYTICAL LABORATORIES, INC.

[l@*OLQTILE GC EVALUATION SUMMARY:

METHOD . 8z6w

INSTRUMENT N
. A.L.. FROJECT: ABC 6225
CLIENT PROJECT: 1125K
MATRIX: WATER & TENAX
REFPORT DATE: D4/14/94
CRITERIA: SW—846
# OF SAMPLES: 11
GC PARAMETER % IN LIMITS REMARKS
HOLDING TIMES: 100
SAMRLE FPRESERVATION: YES (WATER)
BFR: 102
DAILY CAL. STD. 102
BLANK LEVELS 10@
15 AREAS \ 100
1S RET TIMES . 100
55 RECOVERIES 102
MATRIX SFIKE, DUP _
RECOVERIES N/A
RED N7A
GC SFIKE
RECOVERIES : N/A

LABORATORY INTERFRETATION OF DATA QUALITY PARAMETERS:
DATA ACCUR AND FRECISION WITHIN EXPECTED LIMITS?
YES NO

'RESERUQTIDN REFERS TO CLIENT FPRESERVATION _
‘L EASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR
ADDITIONAL COMMENTS.

COMMENTS:

REFORTED AFFRAOVED BY:

064




@5-May-94

ANALYTICAL

LABORATORIES

INC.

Joe Pollara - P.A.L. Project: ABC 6321,A &
Adrian Brown Consultants ' ABC 6326
155 S. Madis=on ) Client Project: 1125, 11254
Suite 3062

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water and
tenax samples submitted on 04/22/94 and 04/25/94. Please note that

due to an operator error, the data for sample ABC-72 was unusable. The
reanalysis is in progress, and the data will be reported to you by ©035/10/94.

If you have any questions, please . call.

ry Manager

001

Cer B O 3 C31 3 | VIS [y SR o D U SN S U SR | SN ) AN EIH;_E:D (I

]

3401 industrial lane * broomfield, colorado 80020 + 303/469-1101




W R

-]

ANALYTICAL SUMMARY REPORT

DATE SAMPLED: " @4/20@/94
DATE RECEIVED: . 04/22/94
DATE ANALYZED: . @4/27/94 & 04/28/94
REPORT DATE: 25/05/94
CLIENT: ’ Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125
P.A.L. PROJECT: ABC 6321

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT : ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
INJECTION < 0.80 < @.78 < 0.60 < 1.54
COMPQOSITE 12 < 0.78 32 - 86
ABC-2 < 0.80 < 0.78 < 0.60 < 1.54
ABC-5 , < 0.80 < 0.78 3 4
ABC-12 < 0.80 < 0.78 < 0.60 < 1.54
ABC-17 _ 9 < .78 73 63
ABC-27 2 2 110 160
ABC-90 < 0.80 < .78 35 35
ABC-91 < Q.80 < 0.78 1 < 1.54
KNGW-2 15 1 77 110
KNGW-3 < 0.80 < 0.78 21 7
FIELD BLANK < 0.80 < Q.78 < 0.60 < 1.54

«+« All "<" values are MDLs.
QUALITY CONTROL:
This method is a GCHS techniQue, and the qualify control.is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such @QC was conducted as required and

" found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found betweén the
guantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B*": Indicates that the analyte was present in the blank. The value
geen has been corrected to reflect this.

REPORTED B REVIEWED BY: s 002

§e Rols Tuwrkisloer
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ANALYTICAL SUMMARY REPORT hﬂ[ﬁﬁgﬁd

DATE SAMPLED: : 04/21/94
DATE RECEIVED: 04/22/94
DATE ANALYZED: 04/28/94
REPORT DATE: 05/05/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125
P.A.L. PROJECT: ABC 6321

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
KNMW-7 < 0.80 < 2.78 2.8 2
KNMW-6& 26 1 63 120
ABC-70 < 0.80 < @.78 5 16
KNMW-5 < Q.80 < @0.78 < 0.60 < 1.54
ABC-71 3 < .78 6 5
ABC-73 25 < 0,78 47 120
EPA 1-10 < 0.80 < 0.78 2 < 1.54
EPA 2-11 < 0.86 < 0.78 6 12

»* All "<" values are MDLs.
QUALTITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such @C was conducted as required and
found to be within acceptable limits.

*J*: Indicates that the analyte concentration was found between the
guantitation limit and the detection limit or otherwise outside

of the calibration limit. The value seen is therefore an estimate.
"B": Indicates that the analyte was present in the blank. ' The value
seen has bii:f?“rr- ¢8 to reflect this.
. 7

REVIEWED BY:

f=c
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: Q4/25/94
DATE RECEIVED: 24/25/94
DATE ANALYZED: 04728754
REPORT DATE: 05/05/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PRDJECT: 1125
P.A.L. PROJECT: ABC 6321A
ANALYTE CONCENTRATIQNS DETECTED: ug/l (Water)
CLIENT . ETHYL '
SAMPLE BENZENE TOLUENE BENZENE XYLENES
EPA 1-9 < 0.80 < 0.78 1 < 1.54

## All "<" valuea are MDLs.

QUALITY CONTROL:

This methad is a GCMS technique, and the guality control is as in

the CLP capillary column VOA method. Thig includes blanks, standards,
and GCMS tune checks. All such @C was conducted as required and
found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B*: Indicates.that the an
seen has been_ corr

vas present in the blank. ~ The value
reflect this.

| REVIEWED BY: %22?14/7 Z;zd/“
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ANALYTICAL SUMMARY REPORT
DATE SAMPLED: 04/21/594
DATE RECEIVED: 04/25/94
DATE ANALYZED: : 05/04/94
REPORT DATE: . ©05/05/954
CLIENT: Adrian Brown Consultants
ANALYSIS: . . BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: ' ABC 6326

ANALYTE CONCENTRATIONS DETECTED: Total ug

CLIENT ' ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES

TOTAL AIR @. 208 e.722 @. 205 @. 008

##% All "<" values are MDLs.
QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

wJr: Indicates that the analyte concentration was found betvween the
quantitation limit and the detection 1limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B*: Indicates that the analyte was present in the blank. The value
seen has been ' ed to reflect this.

REPORTED B - REVIEWED BY: % W M
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HOENIX QNQLYTICQL LQBDRQTURIES INC."'

Y
).'.
"YOLATILE GC EVALUATION SUMMARY -
METHOD: . . 826l
INSTRUMENT : _ N
pP.A.L. PROJECT: ARC 6321,A, ABC 6326
CLIENT PROJECT: : 1185
MATRIX: WATER & TENAX
REFORT DATE: R5/05/95
CRITERIA: : SW-846
$ OF SAMPLES: - - =9
OC PARAMETER % IN LIMITS REMARKS
HOLDING TIMES: - 100
SAMPLE PRESERVATION: YES
BFB: . 100
DARILY CAL. S5TD. - 91 BTEX ANALYTES
: UNAFFECTED.
BLANK LEVELS 102
15 AREAS 10@
/IS RET TIMES 10@
S5 RECOVERIES 100
MATRIX SPIKE, DUF _
RECOVERIES N/A
RFD : N/A
GC SEIKE

RECOVERIES N/A

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS:

DATA ACCURACY ) RFRECISION WITHIN EXPECTED LIMITS?
YEGS NO

-PRESERVATION. REFERS TO CLIENT PRESERVATION

FLEASE REFER TO CASE NARRATIVE - QND INDIUIDUQL DATA SHEETS FOR

COMMENTS:

REFORTED BYA

QDDI TIONAL COMMENTS.
ArPROVED BRY: J \ « /

D67
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REFERENCES FOR OC CONVENTIONS' ADOPTED BY PHOENIX ARALYTICAL LABORATORIES

DATE:

THESE COMVENTIONS ARE GEWERALLY USED,

1/1/52

‘THEY ARE REVIEVWED AT LEAST

ANHUALLY, AND XAY HOT REFLECT CORVEXTIONS CHOSER FOR SPECIFIC PROJECTS.

ANALYSIS

.........

. GCHS Yau

{INCL. BTEX)

BCXS SYOA

6C V04 -

GC 5704

KETALS

QC CRITERION

REFERENCE
SURROGATES 1
ATRIX SPIXES 1
BLANKS 1,2
'CALIBRATIONS 1,2
INSTRUMENT TUMES (BFB) 1
¢ SPIXES
SURROGATES 1
MATRIX SPIKES 1
BLANKS 1,2
CALIBRATIONS 1,2
INSTRUNENT TUKES (BFB) 1
QC SPIKES '

SURROGATES 2.

MATRIX SPIKES 2

BLAHKS 2
CALTBRATIONS 2

IRSTRUNENT- TURES (BFB) 2

0C SPIKES

SURROGATES 2

XATRIX SPIXES 2

BLAHKS - 2
CALIBRATIONS 2

0C SPIXES 2

0C SPIKES 2, AMD SPECIFIED BY OC STAKDARD
BLANKS L2 '
DUPLICATES 2

MATRIY SPIKES 2

1. CLP STATENENT OF WORK, 1999

2. SY-846 TN

3, LABORATORY CRITERION, 3% STAHDARD DEVIATION

THE SPECIFIC XETHOD

4, STAEDARD XETHODS
5. OTEER - SPECIFIED Ix REPORT

" 220 D:\QPRO\QAQC\OCREPORT
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30-May-94
ANALYTICAL
LLABORATORIES
INC.
Joe Pollara P.A.L., Project: ABC 6412
Adrian Brown Consultants ' Client Project: 11235A
155 S. Madison : '
Suite 240

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water and
tenax samples submitted on ©05/24/94. The water sample results are reported
in ug/l, and the tenax values are reported in total ug.

If you have any questions, please call.

7

{

Laboratory Manager

o 3 ¢ 3 .33 3 o
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3034693130 PHOENIX ~NALYTICAL F=310 T-97 P-002 JUN @1 ’9d 15:24

__ | : - PHO :
s |
REJUEST FOR DATA VEAIFICATION-- |

| | COMPANY, ( n
Requc st x.nttx.dted by-CLI&YT CONTFRCT Ry,
_ DATE Dol '

[ ]
P.A.L. Project # : :
R, A, | P SAGPIE - H

Cliant Sample 1.D
Describe Request

Slient Samplae #'s & P.A.L.Saaple #'g ahamijed on the ui,eln
container vs the Chain of Custady" No

A1l Sauplo #'s 2 Aun #'s :ﬁecked en the eontainer vs the
Instrument log Saspls #'s & Run #'3? @ Ne

Run #’g eh-cked against ehruna’cagra-s? @ * Na

Calculations roc.-.cu.la*ed" “No

Previcus r'un'sanples checked? Ne
Note the Run # (incl instrumen

Fnalyst : ' ' Date
Laboratary ﬁanag er ' — Date
Laptop:Rasults.ed
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Ce 9:4& 90117& 0&3«
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: @5/23/94
DATE RECEIVED: ©5/24/94
DATE ANALYZED: 05/26/94
REPORT DATE: 05/30/94
CLIENT: Adrian Brown Consultants
ANALYSIS: : BTEX (Mod.EPA 8260) .
CLIENT PROJECT: 1125A '
P.A.L. PROJECT: ABC 6412

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT - ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
INJECTION. < 0.80 < 0.78 < 0.60 6
COMPOSITE : < 0.80 < 0.78 < 0.60 < 1.54
BLANK < 0.80 < 0.78 < 0.60 < 1.54

#% All "<" values are MDLs.

 QUALITY CONTROL:

. Thig method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such BC was conducted as required and
found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value geen is therefore an estimate.

"B": Indicates that the analyte was present in the blank. The value
seen has bee ted to reflect this.

002

REPQRTEDE?}w ;;;;%%%Eggér REVIEWED BY: P
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: @5/23/94
DATE RECEIVED: 05/24/94
DATE ANALYZED: 05/24/94
REPORT DATE: ©5/30/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX (EPA 8260)
CLIENT PROJECT: 11254
P.A.L. PRODJECT: ABC 6412

ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT - ETHYL -
SAMPLE _ BENZENE TOLUENE BENZENE XYLENES
TOTAL AIR @. 2004 0.041 < 0.003 < 0.008
BLARNK . : < @.004 ®. 236 9. 008 . 2.043

=% All "<" values are MDLs.

QUALITY CONTROL:

Thizs method is a BCMS technique, and the gquality control is as in ’
the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that the analyte was present in the blank. The value
d to reflect this.

REVIEWED BY:

. 003

O 3401 industrial lane + broomfield, colorado 80020 - 303/469-1101




31-May-94 .
ANALYTICAL
L ABORATORIES

INC.

Joe Pollara - g P.A.L. Project: ABC 6321

Adrian Brown Consultants _ Client Project: 1125

155 S. Madison

.Suite 302

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water
sample submitted on 04/21/94, The results for this sample vwere originally
faxed to you on 85/10/94. Due to an error on my part, the final report
wasg not issued until today, ©85/31/94, Because of this, you will not

be charged for this one analysis. Sorry for any inconvenience that this
may have caused.

If you have any questions, please call.

Labora dry Manager

.. o0t

3 C%éé ) o o oo O ﬁ::] G S SRS R G A G R S R S Cijfwﬁij .

3401 industrial lane ¢ broomfield, colorado 80020 - 303/469-1101




DATE RECEIVED: @4/22/94

DATE ANALYZED: 05/06/94

REPORT DATE: 85/10/954

CLIENT: ' : Adrian Brovwn Consultants
~ ANALYSIS: BTEX (EPA 8260)

CLIENT PROJECT: 1125

P.A.L. PROJECT: ABC 6321

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)

CLIENT ' ETHYL

SAMPLE BENZENE TOLUENE BENZENE XYLENES
ABC-72 26 2 &8 140

ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 4/21/54

»» All "<" values are MDLs.

QUALITY CONTROL:

This method is a BCMS technique, and the quality control is as in
the CLP capillary column VOA method. This includes blanks,  standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

*"J*: Indicaetes that the analyte concentration was found between the
guantitation limit and the detection limit or othervise outside-
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that t analyte was present in the blank. The value
seen has been gk Fed to reflect this.

REVIEWED BY: A ,//

002
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‘REFERFNCES FOR OC CORVENTIOES ADOPTED BY PROFEIY AZLYTICAL LABORATORTES

DATE: R THVLY,
TEESE COHVENTIOES ARE GENERALLY USSD, TEET ARE REVIEVED AT LEIST .
ANNUALLY, AND MAY MOT REFLECT CONVENTIONS CEDSzE FOR SPECIFIC PROJECTS.

- ARALYSIS CC Ciiz=I0E ’ . EEFERERCE

BCMS YOA  SUEROGATES 1
(ICL. BTEX) XATRIX SPIZES _ : | ~
© BLARXS ' 1,2 ’ .
CALI3RATIONS N
TESTRUXENT TUOES (BFR) - o
| OC SPIKFS _ -
GoXS SY0A _ .
. SURROGATES 1
MATRTY SPIEES - 1
BLARKS 1,2
CALIBRATIONS 1,2
TNSTRUNEST TURES (BFB) . 1
o IS
£C V04
: SURROGATES 2
MATRIX SPIEES 2
BLANKS i 2
CALTSRATICRS 2
_IHSTRUMENT TUEES (BF3) 2
0 SPIXES
6C SVOL
SURROGATES 2
MATRIX SPIXES 2
. BLARKS 2
. CALTBRATIONS 2
QC SPIXES 2
XETALS S
0C SPIKES 2, IED SPECTFISD BY OC STAEDARD _
BLAXKS 2 T
- DUPLICATES ' _ 2
WATRIX SPIXES 2

1. CLP STATEXENT OF VORK, 1998

_ 2. Si-B4§ T8 TE SPECIFIC EETE(D .

3. LABORATORY CRITERION, 3X STANDARD DEVLATION - _ :
4. STAEDIRD XETHODS - .

5. OTEER - SPECIFIED IH REPGRT

£20 D:\QPRO\QACC\RCREPORT

3401 industrial lane - broomfield, colorado 80020 < 303/469-1101"
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30-Jun-94

Joe Pollara

Adrian Brown Consultants
155 S. Madison

Suite 302

Denver, C0O 80209

P.A.L. Project: 2002 6517
Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 VOA analysis for the water and
tenax samples submitted on @6/23/94. '

. Co 3o o .3

If you have any questions, please call.

Laboraiory Manager

bene

3401 industrial lane + broomifield, colorado 80020 - 303/469-1101
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PHOENIX
: ' ANALYTICAL
ANALYTICAL SUMMARY REPORT hﬁ“ﬁ@gmﬂES
DATE SAMPLED: 06/22/94
DATE RECEIVED: 06/23/94
DATE ANALYZED: . @6/24/94
REPORT DATE: 26/30/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 2002 6517
ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ETHYL
SAMPLE BENZENE  TOLUENE BENZENE XYLENES
COMPOSITE . 13 < @.78 44 130
INJECTION : < Q.80 < 2.78 < Q.60 < 1.54
BLANK < Q.80 < 0.78 < Q.60 < 1.54

=+ All "<"” “yvalues are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"J": Indicates that the analyte concentration was found between the .

quantitation limit and the detection limit or otherwise outside

of the calibration limit. The value seen is-therefore an estimate.
"B*". Indicates that the vas present in the blank. The value

seen has been reflect this. )

REVIEWED BY:

REPORTED BY:. _ Z

r
3401 industrial lane - broomtftield, colorado 80020 - 303/469-1101




@6-Jul-94

PHOENIX

ANALYTICAL
LABORATORIES
INC.
Joe Pollara ' P.A.L. Project: 2002 6517A
Adrian Brown Consultants Client Project: 1125A.
155 S. Madison o
Suite 362

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water
samples submitted on 06/30/94. BTEX analytes vere detected in all non-
blank samples. '

If you have any questions, please call.

Laboratory Manager.

001

[} 3401 industrial lane + broomfield, colorado 80020 - 303/469-1101




ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 06/28/94

DATE RECEIVED: 06/30/94
DATE ANALYZED: Q7/01/94
REPORT DATE: Q7/06/94 _
CLIENT: : Adrian. Brown Consultants
ANALYSIS: . ' BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 2002 6517A

ANALYTE CONCENTRATIONS DETECTED: ug/1l (Water)
CLIENT ETHYL
SAMPLE _ BENZENE TOLUENE BENZENE XYLEKRES
BLANK < 9.80 < 0.78 < Q.60 < 1.54
ABC-91 24 < 0.78 17 18
ABC-90 2.9 < 0.78 28 33
ABC-27 7 < 0.78 150 210
ABC-11 2 < 0.78 78 96

=» All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. Thig includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable liwmits.

*J*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise ocutside
of the celibration limit. The value seen is therefore an estimate.

"B*: Indicates that the analyte was present in the blank. The value
seen has been c o rgflect this.

__ REVIEWED BY:

3401 industrial lane ¢ broomfield, colorado 80020 -+ 303/469-1101
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FHOENIX ANALYTICAL LABORATORIES, INC.
VOLATILE GC EYALUATION SUMMARY

" METHOD =

J

J

3 3

i

J

— o ¢ 3 3 F:D 3

INSTRUMENT :
P.R.L. PROJECT:
CLIENT FPROJECT:
MATRIX:

REFORT DATE:
CRITERIA:

# OF SAMPLES:

QC PARAMETER

HOLDING TIMES:
SAMPLE PRESERVATION:

BFB:
DAILY CAL. STD.
BLQNK LEVELS

15 AREAS
IS RET TIMES

55 RECOVERIES
MATRIX SFIKE, DUF

' RECOVERIES -
RFD

GC SFIKE
RECOVERIES

YES NO

826@
N

2022 6517A
1125A
WATER
Q7/06/94
SW-846.

S

% IN LIMITS

1@
YES

1@
1@
1@

133
iog

1@

N/A
N/R

N/A

ﬂRESERUQTiDN REFERS TO CLIENT PRESERVATION

REMARKS

LABORATORY INTERPRETATION OF DATA QUALITY FARAMETERS:
DATR ACCURACY AND PRECISION WITHIM EXPECTED LIMITS?

PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR

~ADDITIONAL COMMENTS.

COMMENTS :

REDDRTED BY;

AFFROVED BY: T’ ()//

~ 003
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02-Aug-94

et S

SRIAN BROWH 01
Joe Pollara o
Adrian Brown Consultants
155 S. Madison Street
Suite-302

Denver, CO 80209

P.AL. Project: 6595
Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis performed on the water and tenax samples
submitted on 07/26/94. The values for the tenax samples are reported in total micrograms (ug) There are
several items of interest associated with- this project.

First, the chain of custody lists two ABC-12 samples, both of which were sampled on 07/22/94 but at
different times. The samples are reported as ABC-12 (10:30) and ABC-12 (11:00). The results for both
of these samples were very similar,

Second, only nine of the samples were adequately preserved, i.e. only nine samples had a pH of 2 or less.
Three samples had a pH of 7, one sample had a pH of 4 and 6 samples had a pH of 3. This was not a
problem in that the seven day hold time for unpreserved water samples was met. ThlS could have been a
potential problem if the seven day hold time had been exceeded.

Finally, please note that the matrix spike and the QC spike showed higher than normal recoveries of 1,1-
dichloroethene. This could indicate that values for early eluting halogenated analytes such as 1, l-DCE
and isomers of 1,2-DCE may have been biased slightly high. Since these analytes were not on the
requested target list, and were not detected in the samples, this is not a problem.

If you have any questions, please call

~ L 001

industrial lane « broomfield, colorado 80020 + 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 07/21/94 & ©@7/22/54

ABC-12, (10:30)

«# All "<" values are MDLs.

QUALITY CONTROL:

This method is & GCMS technique,
the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits. '

"Jr: Indicates that the
guantitation limit
of the calibration

“B“: Indicates that the

analyte
and the
limit..

DATE RECEIVED: 07/26/94
DATE ANALYZED: @7/26/94 & ©7/27/94
REPORT DATE: ©8/02/94 '
CLIENT: Adrian Brown Consultants
ANALYSIS: | BTEX by EPA B260
CLIENT PROJECT: 1123A
P.A.L. PROJECT: 6595

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT _ ETHYL
- SAMPLE BENZENE  TOLUENE BENZENE XYLENES
EPA2-11 < ©.80 < @.78 2 4
EPA1-@9 < 0.80 < 9.78 < 0.60 < 1.54
EPA1-10 < 0.80 < 2.78- 8 20
ABC-2 < 0.80 < 0.78 < Q.60 2
ABC-27 < .80 < .78 13 21
ABC-17 < 0.80 < 0.78 < 0.60 < 1.54
KNMW-7 < 0.80 < @.78 < @.60 < 1.54
ABC-91 < @.80 < .78 1 < 1.54

< @&.80 < @0.78 1 4

and the quality contreol is as in

concentration was found between the
detection limit or otherwise outside
The value seen is therefore an estimate.

was present in the blank. The value
reflect this.

REVIEWED BY:

. 002
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ANALYTICAL SUMMARY REPORT

- DATE SAMPLED: - @7/22/94, @7/23/94 & 07/24/94

DATE RECEIVED: 07/26/94
DATE ANALYZED: @7/27/94
‘REPORT DATE: 28/02/94 _
CLIENT: : Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 6595

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ' ' ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
KNGW-2 < .80 < 0.78 -3 7
KNMW-6 2.9 < @0.78 - l1e 13
KNMW-5 < Q.80 < 0.78 < Q.60 2
ABC-12 (11:0@) < Q.80 < 0.78 1 3
ABC-72 5 < 0.78 43 280
ABC-73 : 19 < 0.78 _ 40 130
INJECTION < Q.80 < 0.78 < 0.60 < 1.54
COMPOSITE 8 < 0.78 29 150
BLANK < .80 < 0.78 < 0.60 < 1.54
ABC-70 < Q.80 < 0.78 () 24

#x All "<" yvalue=s are MDLs.

QUALITY CONTROL:

Thig method i a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

*J*": Indicates that the analyte concentration was found between the

quantitation limit and the detection limit or otherwise outside

of the calibration limit. The value seen is therefore an egstimate.
"B": Indicates that t te vas presént in the blank. The value

seen has been ed to reflect this.

REPORTED BY/

77 REVIEWED BY: (:Z////
it ST |
| “ 403
3401 industrial lane °+ broomfield, colorado 80020 - 303/469-1101
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"REPORTED HY:

ANALYTICAL SUMMARY REPORT

DATE SAMPLED: ©7/23/94

DATE RECEIVED: _ @7/26/94

DATE ANALYZED: @7/28/94
- REPORT DATE: 28/0@2/54 .

CLIENT: Adrian Brown Consultants

ANALYSIS: BTEX by EPA 8260

CLIENT PROJECT: 1125A

P.A.L. PRDOJECT: 6595

ANALYTE CONCENTRATIONS DETECTED: Total ug

CLIENT : ETHYL :
SAMPLE BENZENE TOLUENE BENZENE XYLENES
TOTAL AIR < 8,004 2. 626 < 0.003 < 0.008
BLANK AIR ' < 0.004 ©. 007 < 0.003 < 0,008

=» All "<" values are MDLs&.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

*In: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwvise outside
of the calibration limit. The value seen is therefore an estimate.

"pBr: Indicates that the analyte was present in the blank. The value
seen hasg been ¢ ' to reflect this. '

REVIEWED BY:_ | ///

3401 industrial lane - broomfield, colorado 80020 + 303/469-1101
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PHOENIX ANALYTICAL LABORATORIES, INC:

[1.UDLQTILE'QC EVALUATION SUMMARY

[]_

o o o CO o 3 3

T e N s N s I o

]
i
0

METHOD:
INSTRUMENT :
P.A.L. PROJECT:
CLIENT PROJECT:
MATRIX:

REFORT DATE:
CRITERIA:

# OF SAMPLES:

GC PARAMETER

HOLDING TIMES:

SAMPLE PRESERVATION:

BFR:
DAILY CAL. STD.

BLANK LEVELS

15 AREARS

IS RET TIMES

58 RECOVERIES

MATRIX SFIKE, DUF
RECOVERIES
RE'D

RC SPIKE
RECOVERIES

azed

N

6595

1125A

WATER & TENAX
Q7/06/94
SW-B846

21, M5, MSD, QGC SEIKE

% IN LIMITS  REMARKS

100 : :
47 SEE LETTER

loa
i@
1202

10&
1@

122

9@
aa

23

LABORATORY INTERDRETQTiDN OF DATA QUALITY FPARAMETERS:
" DATA ACCURACY AND PRECISION WITHIN EXRECTED LIMITS?

YES NO

PRESERVATION REFERS TQ CLIENT PFRESERVATION

FLEASE REFER TO CASE NARRATIVE AND INDIUIDUQL DQTQ SHEETS FOR

ADDITIONAL COMMENTS.

COMMENTS :

REPDRTED Y:

. APEROVED BY: @Q /

S 005
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REFERENCES FOR QC COHVEHTIDRS ADGPTED BY PHOERIX ANALYTICAL LABORATORIES

DATE: LR
THESE CONVENTIONS ARE GENERALLY USED, THEY ARE BEVIEWED AT LEAST _
AKHUALLY, AND MAY NOT REFLECT CONVENTIONS CHOSEN FOR SPECIFIC PROJECTS. - ANALYTICAL
L1, 4. | | L ABORATORIES
' INC.

ARALYSIS 0C CRITERION REFERENCE
GCXS YOA SURROGATES 1
{INCL. BTEX) NATRIX SPIKES ]
- BLANKS . ' 1,2
CALIBRATIORS 1,2
IRSTRUNENT TUMES (BFB) i
0C SPIKES
GCES SYOA
" SURROGATES
MATRIX SPIKES
BLAKES 1,
CALIBRATIORS 1,
INSTRUMERT TUMES (BFB)
0C SPIKES
6C Y0 .
SURRGGATES
MATRIX SPIKES
BLANRS
CALIBRATIONS
INSTRUMENT TURES (BFB)
0C SPIKES

NN o

GC SVOA :
SURROGATES
BATRIX SPIKES
BLANKS
CALIBRATIONS
QC SPIKES

NN

XETALS
0C SPIKES 2, AMD SPECIFIED BY OC STAHDARD
BLAHKS ' 2
- DUPLICATES 2
NATRIX SPIKES o 2

1. CLP STATEMENT OF YORK, 1999

2. S¥-846 IN THE SPECIFIC NETHOD

3. LABORATORY CRITERIOR, 3% STANDARD DEVIATION
4. STANDARD XETHODS

S. OTHER - SPECIFIED IR REPORT

120 D:\QPRO\OAQC\QCREPORT
L]

—

3401 industrial lane + broomfield, colorado 80020 -« 303/469-1101
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3401

PHOENIX ANALYTICAL LABS

lane

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY PHOENIX
ANALYTICAL
CLIENT NAME: Adrian Brown Consultants LABO}‘;QEORIES
" CLIENT PROJECT: 1125A .
P.A.L. PROJECT: 6595
DATE ANALYZED: 87/21/%
CONCENTRATION UNITS: - ug/1
CLIENT SAMPLE ND: EPA1-10-  P.A.L. NO: 51897
SPIKE " SRMPLE "
COMPOUND ADDED CONC. CONC, M5 oC
: {ug/L) fug/L)  {ug/L) % REC LIMITS
1, 1-Dichloroethene 50 9 85 178 b1-145
Trichloraethene 50 @ 49 86 71-10@
Benzene 58 9 43 86 To-1c7
Toluene 50 (] I 92 76-125
Chlorobenzene 5@ @ o4 108 75-130.
DUPLICATE: SPIKE SAMPLE HS
_ ADDED CONC. CONC, i % gC LIMITS
 COMPOUND {ug/L) {ug/L)  fug/l) % REC RPD  RPD  RECOVERY
1,1-Dichloroethene 5 ) 72 144 17 14 b1-145
Trichloroethene 58 2 37 T4 8 14 71-128
Benzene 50 @ 39 78 19 i1 76-127
Toluene 50 ) 43 8 7 13 T6-135
Chlnrobenzen_e 58 2 50 182 8 13 75-130
VALUES OUTSIDE OF OC LIMITS:
RPD: 1
RECOVERY: 1
COMMENTS:
9 ¢
9220
industrial  broomfield, colorado 80020 - 303/469-1101




PHOENIX ANALYTICAL 1ABS
VOLATILE GC SPIKE RECOVERY

CLIENT NAnE: _ Adrian Brown Consultants
CLIENT PROJECT: . - 1125R
P.A.L. PROJECT: 6595
DATE ANALYZED: 87/21/94
CONCENTRATION UNITS: ug/1

CLIENT SAMPLE NO: N/R P.A.L. ND: BC SPIKE

SPIKE - GAMPLE Ms
COMPOUND ADDED CONC, CONC. - M5 ac

{ug/L) {ug/L)  (ug/L) % REC LIMITS
i,1-Dichloroethene 28 8 3,5 - 183 b1-145
Trichloroethens - ) 18.2 31 71-120
Benzene 20 ) 17.3 87 76-127
Toluene 0 @ 16.2 . 81 76-123
Chlorobenzene o8 8 17 85 7o-130

VALUES GUTSIDE OF QC LIMITS:
RECOVERY: 1

COMMENTS:

221

D 3401 industri.al lane - broo-mfield, colorado 80020 - 303/469-1101
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@5S-Aug-94 : T ’ .

- ANALYTICAL

LABORATORIES
INC.

Joe Pollara - P.A.L. Project: 6595A
Adrian Brown Consultants : Client Project: 1125A
155 S. Madison
Suite 302

Denver, CO 80209

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water
sample submitted on @8/02/94,

If you have any questions, please call.

Laboratory Manager

001

. 3401 industrial iane . broornfield, colbrado 80020. - 303/469~1101
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ANALYTICAL SUMMARY REPORT AL Tk
: ' INC.

DATE SAMPLED: 08/@1/94
DATE RECEIVED: 08/02/94
DATE ANALYZED: 28/03/94
REPORT DATE: 08/05/54
CLIENT: Adrian Brown Consgultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 6595A

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT | | ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
ABC-5 2 < 0.78 2 < 1.54

»+ All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique,
the CLP capillary column VOA method. This includes blanks, standards,
and GCHMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

nj*. Indicates that the

analyte
gquantitaetion limit and the
of the calibration limit.
"B*: Indicates that the analyte

seen has been rec to

.

and the quality control is as in -

concentration was found between the
detection limit or otherwise outside
The value. seen is therefore an estimate.

wvas present in the blank. The value
reflect this.

REVIEWED BY:

REPORTED B ,/¢‘i;/’

e

3401 industrial lane < broomfield, colorado 80020 =+ 303/469-1101
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pHDENIX ﬂNQLYTICQL LQBGRQTDRIES INC.
[} VOLATILE QC EVALUATION SUMMARY

METHOD 8260
INSTRUMENT : N
F.A.L. FROJECT: 6595A
., CLIENT PROJECT: 1125A
MATRIX: WATER
REFORT DATE: R8/05/94
CRITERIA: SW-846
[ﬂ # OF SAMPLES: 1.
[} ac annMETER % IN LIMITS REMARKS
HOLDING TIMES: 122
[] SAMPLE FRESERVATION: YES
BFB: 2@
(} DAILY CAL. STD. 10@
BLANK LEVELS 1 0@
[3 1S AREAS 102
~ 18 RET TIMES 102
[] S8 RECOVERIES 12@
MATRIX SPIKE, DUP
D RECOVERIES N/A
RFD N/A
QC SPIKE
[] RECOVERIES | N/A
[] LABORATORY INTERFRETATION OF DATA QUALITY PRARAMETERS:

DATA ACCURACY AND FRECISION WITHIN EXPECTED LIMITS?
YEs X NO

[] FRESERVATION REFERS TO CLIENT FRESERVATION
~ PLEASE REFER TO CASBE NQRRQTIUE AND INDIVIDUARL DATR SHEETS
ADDITIONAL CDMMENTS.

COMMENTS:

[]_REQDRTED B APFROVED BY:

FOR

003




D REFERENCES FOR O CONVENTIOHS ADOPTED BY PHOENIX ANALYTICAL LABORATORIES
D DATE: . 171792 : : PHOEND(
THESE COHVENTIOHS ARE GEMERALLY USED. THEY ARE REVIEWED AT LEAST
AMHUALLY, AND MAY OT REFLECT COHVENTIONS CHOSEN FOR SPECIFIC PROJECTS. ANALYTICAL
'- L ABORATORIES
B - INC. -
ANALYSIS  OC CRITERION REFERENCE B
D : GCMS VOA.  SURROGATES 1
{IHCL. BTEX) MATRIX SPIKES 1
_ BLANKS 1,2
CALIBRATIONS 1,2
D IHSTRUNENT TUNES (BFB) 1
0C SPIKES
GCHS SYOA S
D SURROGATES 1
NATRIX SPIKES |
BLANKS 1,2
B CALIBRATIONS 1,2
INSTRUMEKT TUHES (BFB) 1
QC SPIXES
GC VA
Q SURROGATES 2
o HATRIX SPIKES 2
BLANKS 2
U CALIBRATIONS 2
INSTRUNERT TURES (BFB) 2
QC SPIKES
D GC SVOA
SURROGATES 2 .
MATRIX SPIKES 2 :
BLAHKS 2
D CALIBRATIONS 2
QC SPIKES 2
D HETALS -
0C SPIKES 2, AMD SPECIFIED BY OC STAHDARD
BLANKS _ 2
U DUPLICATES 2
_ MATRIX SPIKES 2
D 1. CLP STATEXENT OF VORK, 1990
2. S¥-846 IN THE SPECIFIC NETHOD
3. LABORATORY CRITERION, 2% STAKDARD DEVIATION
4, STANDARD XETHODS
ﬂ S. OTHER - SPECIFIED IR REPORT
D, 120 D:\QPRO\GAQC\QCREPORT
004
D 3401 industrial lane +« broomfield, colorado 80020 + 303/469-1101
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30-Sep-354
ANALYTICAL
- LABORATORIES
- " INC.
Joe Pollara ' P.A.L. Project: €742,4A,B
Adrian Brown Consultants : Client Project: 1125A
155 S. Madison '
Suite 302

Denver, CO 80209

Dear Joe:

Enclosed are the resuits of the EPA 8260 BTEX analysis for the water and
tenax =samples submitted on ©9/17/94, ©09/20/94 and ©09/23/94. The water
samples are reported in ug/l and the tenax samples are reported in total ug.

\-‘-')

1f yoﬂ_have'any questions, please call.

{31 [ 1 3 3o 3 1

(

=3

LaborBtory Manager

001

3401 industrial lane -« broomfield, colorado 80020 -+« 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: ©3/15/54
DATE RECEIVED: @9/17/94
DATE ANALYZED: 9/20/954
REPORT DATE: 29/30/94
CLIENT: : Adrian Brown Consultants
ANALYSIS: . BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: . 6742

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ~ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
ABC-2 < Q.80 < @0.78 < Q.60 - < 1.54
ABC-12 < .80 < @.78 < 0.60 < 1.54
ABC-27 < Q.80 < 90.78 1o < 1.54
KNMW-5 < @.80 < @.78 < 0.60 < 1.54
KNKW-6 < 0.80 < @.78 3 < 1.54
KNGW-2 < 0.80 < @.78 < 0.60 < 1.54
INJECTION < 0.80 < .78 < 0.60 < 1.54

< @.78 4 15

COMPOSITE 1
«« Al]l "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

njn: TIndicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"Bv: Indicates that
seen has b

analyte was present in the blank. The value
ted to reflect this.

1)
B" REPORTED /// ' REVIEWED BY;

3401 industri{{f;ne . broomfield,colorado 80020 » 303/469-1101

I
i
I
0
]
]
;
i
!
i
i
I
i
I
]
i

062




—_
—

3 Co o 3 o 3 (£;3 o o o 4 e3 1 E:}¢ 3 &3

‘ANALYTICAL SUMMARY REPORT

DATE SAMPLED: ©9/15/94

DATE RECEIVED: @9/17/54
DATE ANALYZED: 29/20/94
REPORT DATE: ©9/3B/54
CLIENT:. Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 6742 .

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
BLANK < @.80 < 0.78 < 0.60 < 1.54
ABC-5 30 < @.78 2 < 1.54
ABC-17 < 0.80 < @.78 @.8 < 1.54
KNMW-7 < 0.80 < 0.78 < 0.60 < 1.54
ABC-91 < (.80 < < 1.54

»» All "<" values are MDLs.

QUALITY CONTROL:

This method i= a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. ' This includes blanks, standards,
and GCHMS tune checks. All such GQC was conducted as required and
found to be within acceptable limits.

®*j*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that t analyte was present in the blank. The value
seen has bs ra¢gted to reflect this.

- REPORTED REVIEWED BY:

3401 industrial lane » broomfield, colorado 80020 » 303/469-1101
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ANALYTICAL SUMMARY REPORT

DATE SAMPLED: ' ©9/14/94

DATE RECEIVED: 09/20/94
DATE ANALYZED: 29/20/94
REPORT DATE: @9/30/94 | -
.CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 11254 '
P.A.L. PROJECT: = 6742A

ANALYTE CONCENTRATIONS DETECTED: ug/1l (Water)
CLIENT ETHYL
SAMPLE BENZENE TOLUENE BENZENE  XYLENES
EPA2-11 _ 1 < .78 2 3
EPA1-9 < .80 < Q9.78 < 0.60 < 1.54
EPA1-10 | < 0.80 < .78 2.7 < 1.54

=% All "<" values'are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the guality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GBCMS tune checks. All such GC was conducted as required and
found to be within acceptable limits.

®wJr: Indicates that the analyte concentration was found between the
quantitation 1imit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B*: Indicetes that t
seen has b

analyte was present in the blank. The value
ed to reflect this.

REPORTED REVIEWED BY:

Gy

3401 industrial lane » broomfield, colorado 80020 . 303/469-1101




ANALYTICAL SUMMARY REPORT

DATE SAMPLED: @9/22/94

DATE RECEIVED: ©9/23/94

[} DATE ANALYZED: 29/26/94

) REPORT DATE: 09/30/94"

CLIENT: Adrian Brown Consultants
[1 ANALYSIS: BTEX by EPA 8260

CLIENT PROJECT: 1125A '

{] P.A.L. PRDJECT: 6742B

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)

CLIENT - ETHYL
SAMPLE BENZENE TOLUERE BENZENE XYLENES

- —— - - - —— - e - - e ——— - _—— -

»* All "<" values are MDLs.

" QUALITY CONTROL:

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks:. All such OC was conducted as required and
iound to be within acceptable limits.

[] This method is a GCMS technique, and the quality control is as in
[J nJ*: Indicates that the analyte concentration was found betvween the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.
[} was present in the blank. The value
reflect this.

REVIEWED BY;

[} 3401 industrial lane ® broomfield, colorado 80020 « 303 46951101




ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 29/15/94

DATE RECEIVED: 239/17/94
DATE ANALYZED: ©9/23/94
REPORT DATE: 29/30/94
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT: 11235A
P.A.L. PROJECT: 6742
- ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT ETHYL
SAMPLE ) BENZENE TOLUENE BENZENE XYLENES
TOTAL AIR 2.010 @. 220 0. 0204 Q.031

BLANK AIR 0. 005 @.016 ©.012 @. 285

**.All "¢m yalues are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"J*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.
"B*: Indicates that the analyte was present in the blank. The value
seen has been Zorg ed to reflect this.

4 REPORTED B REVIEWED B

[] 3401.industriallane-° broomfield, colorado 80020 ¢ 303/469-1101
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~REFORTED,

EHOENIX ANALYTICAL LABDRATORIES, INC.
VOLATILE GC EVALUATION SUMMARY -

METHOD: -
INSTRUMENT :
F.A.L. PROJECT:
CLIENT FROJECT:
MATREX :

REFORT DATE:
CRITERIA:

# OF SAMPLES:

QC FARAMETER

HOLDING TIMES:
SAMELE PRESERVATION:

BFBR:
DAILY CQL. STD.

BLANK LEVELS

“_i5 PREAS

IS RET TIMES

S5 RECOVERIES

MATRIX SPIKE, DUR
RECOVERIES
RFD

GC SFPIKE
RECDVERIES

YES NO

8z6n
N

6742,A, B
1125A

WATER & TENAX
@9/ 30/94
SW-846

21, & MS, & MSD, QGC SFIKE

% IN LIMITS

122

YES

100

8z —-RRF FOR BROMOFORM AND 1,1, 2,2~
TETRACHLOROFROFANE LOW IN STDN&&@2.

1@ ANALYTES NOT ON REQUESTED LIST; _
BTEX ANALYTES ALL WITHIN CALIBRATION,

1@ NO IMPACT ON DATA.

10@

100

1@

10@

102

PRESERVATION REFERS TO CLIENT FRESERVATION

REMARKS

LABORATORY INTERFRETATION OF DATA GUALITY FPARAMETERS:
DATA ACCURACY AND PRECISION WITHIN EXPECTED LIMITS?

FLEASE REFER TO CASE NARRATIVE AND .INDIVIDUAL DATA SHEETS FOR

ADDITIONAL COMMENTS.

COMMENTS:

AFFROVED BY:

067




- o

"% 73401 industrial lane. ¢

DATE: s

AHALYSIS

REFEREACES FOR CC COMYENTIONS ADOPTED. BY PHOENIX ABALYTICAL LABORATORIES

THESE COYENTIOKS ARE GEMERALLY USED. THEY ARE REVIEVED AT LEAST
ANKUALLY, AND ¥AY NOT REFLECT CONVEMTIONS CHOSEN FOR SPECIFIC PROJECTS.

~ REFERENCE

- ANALYTICAL
LABORYTORIES.
ORAN

GCXS VOA
LTHCL. BTED)

SURRGGATES

XATRIX SPIXES

BLANXS

CALIBRATIONS
TYSTRUNENT TUNES {BFB)
¢ SPIKES

[

N N - e

GCXS SVOA :
' SUSROGATES
¥ATRIX SPIKES
BLAKKS
CALIBRATIONS
TNSTRUNENT TUNES -(BFB)
: C SPIKES
6C Y0A :
SUPROGATES
HATRIX SPIKES
BLANKS
CALIBRATIONS
INSTRUMENT. TURES (BFB)
0C SPIKES
GC SY0A
SURROGATES
MATRIX. SPIXES
BLAKKS
CALIBRATIONS
CC SPIXES

KETALS .
6C SPIKES
BLAKKS
DUPLICATES
XATRIX SPIKES

2, AMD

-CLP STATENEXT OF ¥OBR, 1999
SY-84p IN THE SPECIFIC NETHOD-
LABORATORY CRITERIOR, 3X STAMDARD DEVIATION

STAHDARD XETHODS .
OTHER - SPECIFIED IR REPORT

N i G RN e
e e e e .

.+ $20 D:\GPROVQAGC\OCREPORT

. .broomfield

-,

[ 4

- b
—_ R e

LS IS I G N S ]

RNOYNNNDN

SPECIFIED BY QC STANDARD
2

-2

2

- - N e i

, colorado 80020 "+ 303/469411
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" PHOENIX ANALYTICAL LABS .
YOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

CLIENT NAME: Adrian Brown Consultants LABORINAEORIES
‘CLIENT PROJECT: 1125A - )
P.A.L. PROJECT: 6742
DATE ANALYZED: @9/28/93
CONCENTRATION UNITS: ug/1

CLIENT SAMPLE ND: COMPOSITE  P.A.L. ND: _ 64027

SPIKE SAMPLE ¥s
COMPOUND ADDED CONC. CONC. M5 o

{ug/L) fug/L)  (ug/l) 4 REC  LIMITS
1, 1-Dichloroethene o0 8 4f 52 61-145
Trichloroethene % @ 44 83 71-120
Benzene 58 i 43 84 To-127
Toluene ") Q 42 84 76-123
Chlorobenzene. e 8 42 C B4 75-130
DUPLICATE: SPIKE SAMPLE S

ADDED CONC. CONC. Ms % GC LIMITS
COMPOUND {ug/L) {ug/L)  (ug/L) % REC RPD  RPD  RECOVERY

- 1,1-Dichloroethene 59 0 49 82 14 14  b1-145
Trichloroethene 4] 0 48 80 18 14 71-120
Benzene ) 1 4] 86 5 11 76-127
Toluene 5 ] 38 76 18 13 Te-1S
Chlorobenzene o0 a 38 76 i@ 13 75-138
VALUES OUTSIDE OF GC LIMITS:
2
RECOVERY: ]
COMMENTS:
& 4
216

3401 industrial lane broomfield, colorado 80020  303/469-1101




PHOENIX ANALYTICAL LABS

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY . PHOEND(

S | ANALYTICAL
CLIENT NAME: Adrian Brown Consultants LABO%(}C']DRIES
CLIENT PROJECT: - 1125R : : S
P.A.L. PROJECT: b742A
DATE ANALYZED: 83/20/93

CONCENTRATION UNITS: ug/1
CLIENT SAMPLE NO: EPAZ-11 P.A.L. NO: 64171
SPIKE SAMPLE M5
* COMPOUND ADDED EONC, CONC. HS ac
' © lug/t) {ug/L)  (ug/L) % REC LIMITS
1,1-Dichloroethene 50 0 o4 108 61-145
Trichloroethene o0 ¢ 35 78 71-120
Benzene = i 4 . 98 76-127
Toluene 50 ) 50 168 76-125
Chlorobenzene ] )] 49 98 75-130
DUPLICATE: SPIKE. SRMPLE ]
ADDED CONC. CONC. Ms % gC LIMITS
COMPDUND {ug/L) {ug/L}  {ug/l} % REC RFD  RPD ' RECOVERY
1, 1-Dichloroethene R 2 ] 119 2 14 B1-149
Trichloroethene 58 ] 41 8z 5 14 Ti-120
Benzene 59 { 50 98 9 11 127
Toluene a0 2 54 163 8 13 7e-125
Chlorobenzene o8 a 53 186 8 13 75-130
VALUES QUTSIDE OF GC LIMITS:
RPD: ]
RECOVERY: 0

COMMENTS:

O
fesh

-2

3401 industrial lane broomfield,'cololrado 80020 « 303/469-1101
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PHOENIX ANALYTICAL LABS

VOLATILE GC SPIKE RECOVERY K PHOENIX

ANALYTICAL
CLIENT NOME: LABORGCORIES

CLIENT PROJECT: -
" p.A.L. PROJECT:

DATE ANALYZED: 09/20/93
CONCENTRATION UNITS: - ug/)

CLIENT SAMPLE NO: N/A PAL N 742N6598

SPIKE SPLE . MS
COMPOLND ADDED CONC.  CONC. M§ &€

- {ug/L) {ug/l)  fug/l) % REC LIMITS
1, 1-Dichloroethene 3 @ 33 126 61-145
Trichloroethene 30 2 25 83 71-128
Benzene 38 ] 4.6 8¢ 76-127
Toluene 38 2 28,5 95 76-123
Chlorohenzene 3B ] 28.3 G4 75-130
VALUES QUTSIDE OF GC LIMITS:
RECOVERY: 0

COMMENTS:

3

/‘.
~

Yereets
e

[4
..

3‘4'01 industrial lane ® broomfield, colorado 80020 e 303/469-1101
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@7-0ct-94

Joe Pollara .
Adrian Brown Congultants

155 S. Madison
Suite 302
Denver, CO 80209

Dear Joe:

PHOENIX
- ANALYTICAL
LABC%%%;XUES

P.A.L. Project: 6782
Client Project: 1125A/KN
: Energy

Enclosed are the results of the EPA 8260 BTEX analysis for the water

sample submitted on 10/05/94.
43ppb and 3ppb respectively.

,}If you have any gquestions, please call.

Sincerely,

ver
hemist

Benzene and ethylbenzene were detected at

Y

3401 indusfria] lane * broomfield, co]orad6_80020 » 303/469-1101"
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REPORTED BY: (7<// REVIEWED BY:

ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 10/@3/94

DATE RECEIVED: 10/©85/94
DATE ANALYZED: 10/07/94
REPORT DATE: 10/07/94 .
CLIENT: Adrian Brown Consultants
ANALYSIS: BTEX by EPA 8260
CLIENT PROJECT:. 1125A/KN Energy
P.A.L. PROJECT: 6782
ANALYTE CONCENTRATIONS DETECTED: ug/l {(Water)
CLIENT - ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
ABC-5 43 < @0.78 3 < 1.54

*» All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the gquality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"J": Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate,

Indicates that the analyte was present in the blank. The value
seen has beepn corrected to reflect this.

/ .

-303/469-1101

3401 indusw}ﬂl lane ® broomfield, colorado 80020 e
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FHOENI X QNQLYTICQL LABORATORIES, INC.
VOLATILE GC EVALUATION SUMMARY

METHOD & - azel
INSTRUMENT : N

F.A.L.. PROJECT: 6782

CLIENT FROJECT: cS5A/KN Energy
MATRIX: ) wnTER

REFORT DATE: 1Q/87/%4
CRITERIA: ' SW-846

# OF SAMPLES: -

% IN LIMITS

1

@C FARAMETER REMARKS-
HOLDING TIMES: 1@
 SAMPLE FRESERVATION: YES -
BFB: 10@
DAILY CAL. STD. 103

10@
1S AREAS 1@
IS RET TIMES 100
S5 RECOVERIES L@
- MATRIX SFRIKE, DUF

RECOVERIES N/A
RFD N/A

OC SPIKE
RECOVERIES N/A

LABORATORY INTERFRETATION OF DATA GUALITY PARAMETERS:
DATA ACCURACY AND FRECISION WITHIN EXRECTED LIMITS?
YES ND

PREBERUQTION REFERS TO CLIENT FRESERVATION
FI.LEASE REFER TO CASE NARRATIVE AND INDIUIDUQL DATA SHEETb ‘FOR

U

i

i

J

i

i

¥

i

]

U

]

{j ADDITIONAL COMMENTS

: .
wonores w Sl F) ol

COMMENTS :
&
;'EPDRTED BY: T/

003




."?-,} REFEREACES FOR CC CONVENTIGHS ADOPTED BY PHOENIX AMALYTICAL LABORATORIES. THECEY _'
D DATE: Vs : . ' - ' '
THESE CONVENTIONS ARE GENERALLY USED, THEY ARE REVIEVED AT LEAST ' . P HOEND{
ANKUALLY, ASD AY NOT' REFLECT COMVENTIONS CHOSEN FOR SPECIFIC PROJECTS. ANALYTICAL
D | o S S | LABORATORIES
« - INC.
ANALYSIS  CC CRITERION REFERENCE
D GCYS VOA  SURRGGATES 1
{THCL. BTEX) XATRIX SPIXES 1
BLAYXS . : 1,2
D CALIBRATIONS CL2
TYSTRUNENT TUNES (BFB) 1
. € SPINES
B GCXS 5Y0A .
SUSIOGATES _ 1
MATRIX SPIKES
B BLANKS 1,2
: CALIBRATIONS 1,2
INSTRUNENT TUNES (BFB) 1
0C SPIXES
U GC VOA '
SURROGATES 2
XATRIZ SPIKES 2
Q BLANKS 2
. CALIBRATIONS 2
IKSTRUXENT TURES (EFB) 2
D 0C SPIKES
6C SY0A
SURROGATES 2
U XATRIX SPIKES 2
BLAKKS 2
- CALIBRATIONS 2
D CC SPIKES 2
XETALS _
& SPIXES ’ 2, KMD SPECIFIED BY ©C STANDARD
D BLAKKS N 2
DUPLICATES 2
XATRIX SPIXES 2
G _ 1.-CLP STATEXENT OF YORK, 1999
2, S5¥-B46 IN THE SPECIFIC NETHOD - )
U - 3. LABORATORY CRITERION, 3X STADARD DEVIATION . -
.. A, STANDARD XETHODS o S ) o .
o 5. OTHER - SPECIFIED IR REPORT ‘ o y :
D' « .. -+ #20 D:\QPRO\QAGC\QCREPORT . o v e
R -, 3401 industrial lane. * . broomfield, colorado 80020 "= 303/469£1/k(
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31-0ct-94
ANALYTICAL
LABORATORIES
INC.
Joe Pollara _ P.A.L. Project: 67824
Adrian Brown Consultants Client Project: 1125A
155 S. Madison
Suite 302

Denver, CO 80209

Dear Joe:

Enclaoused are the results of the EPA 8260 BTEX analysis for the water and
tenax samples submitted on 1©/15/94. The values for the water samples
are reported in ug/l, and the values for the tenax samples are reported
in total ug. '

If you have any questions, please call.

Laboratory Manager

3401 industrial lane -« broomfield, colorado 80020 <« 303/469-1101
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REPORTED

ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 13/14/94

DATE RECEIVED: _ 10/15/94
DATE ANALYZED: 10/19/94
REPORT DATE: 10/31/94.
CLIENT: : Adrian Brown Consultants
ANALYSIS: ' BTEX by EPA 8260
CLIENT PROJECT: 11254 '
P.A.L. PROJECT: 6782A

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ETHYL
SAMPLE BENZENE  TOLUENE BENZENE XYLENES
ABC-70 < Q.80 < @.78 7 23
ABC-72 7 < 0.78 22 58
ABC-73 8 < 0.78 29 91
ABC-2 < 0.80 < 0.78 < Q.60 < 1.54
ABC-5 25 < ©.78 6 3
ABC-12 < 0.80 < 0.78 < 0.60 < 1.54
ABC-17 1 < 0.78 21 6
ABC-27 2 < @.78 10 < 1.54
ABC-91 < 0.80 ‘< ©.78 < Q.60 < 1.54
KNGW-2 < < 0.78 < 0.60 < 1.54

@. 80

## All "<" values are MDLs.

@QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA wmethod. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

“J*: Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B*: Indicates that the analyte was present in the blank. The value
seen has been ceffec to reflect this. ’

REVIEWED BY:

3401 industrial lane ® broomfield, colorado 80020 e 303/469-1101

002




ANALYTICAL SUMMARY REPORT

" DATE SAMPLED: 10/14/94

DATE RECEIVED: 10/15/94

DATE ANALYZED: 10/19/94

REPORT DATE: 10/31/94

CLIENT: ~ Adrian Brown Consultants

ANALYSIS: " BTEX by EPA 8260

CLIENT PROJECT: 1125A

P.A.L. PROJECT: 6782A

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)

CLIENT . ETHYL

SAMPLE BENZENE TOLUENE BENZENE XYLENES

KNMW-5 < 0.80 < 0.78 < 0.60 < 1,54

KNMW-6 < ©.80 < 0.78 < 0.60 < 1.54

KNMW-7 < Q.80 < 0.78 < .60 < 1.54

EPA 1-9 < @.80 < .78 < Q.60 < 1.54

EPA 1-10 < @.80 < 0.78 11 3
" EPA 2-11 2 < @.78 11 19

INJECTION < @.80 < @.78 < 0.60 < 1.54

COMPQOSITE 3 < @.78 10 34

BLANK < @.80 < .78 < 0.60 < 1.54

«x All “<" vyalues are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

nJn: TJTndicates that the analyte concentration was found between the
quantitation limit and the detection limit or otherwise outside
of the calibration limit. The value seen is therefore an estimate.

"B¥: Indicates that the analyte was present in the blank.. The value
reflect this.

REVIEWED BY.:

3401 induStriallane ® broomfield, colorado 80020 * 303/469-1101

003




—~—

"REPORTED

ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 10/14/94

DATE RECEIVED: 10/15/94
DATE ANALYZED: 10/31/94
REPORT DATE: 10/31/94
CLIENT: Adrian Brown Consultants
ANALYSIS: - BTEX by EPA 8260
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 6782A
ANALYTE CONCENTRATIONS DETECTED: Total ug
CLIENT _ ETHYL
SAMPLE ~ BENZENE TOLUENE - BENZENE XYLENES
TOTAL AIR 0.045_ 2. 025 0. 329 Q. 030
BLANK AIR < 0.004 0. 021 < 0.003 < 0. 008

% All "<" yalues are MDLs.

QUALITY CONTROL:

This method ie a GCMS technique, and the quality control is as in

the CLP capillery column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and ‘
found to be within acceptable limits.

"J*:; Indicates that the analyte concentration was found between the
quantitation limit and the detection limit or othervise outside
of the calibration limit. The value seen is therefore an estimate.

"B": Indicates that t analyte was present in the blank. The value
seen has been ghrreck®d to reflect this.

REVIEWED BY;

3401 indu.str-iai lane * broomfield, colorado 80020 «°303/469-1101
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)HOENIX QNQLYTICQL LQBDRQTDRIEa, INC.
VOLATILE @C EVALUATION SUMMARRY

METHOD : ' : 8z60

INSTRUMENT: T N :

P.A.L. FROJECT: 6782A

CLIENT FROJECT: 1125A

MATRIX: - WATER & TENQX

REFORT DATE: @7/@6/%4

CRITERIA: : SW-B846 . _

# OF SAMFLES: &1, & M8, 2 MSD, & QC CHECKS

GC PARAMETER _ % IN LIMITS REMARKS

HOLDING TIMES. . laa
SAMFLE FPRESERVATION: ' YES

BFB: : 1@

BLANK LEUELS 1@

'S AREAS ' 1@@
IS RET TIMES 102

55 RECOVERIES 1@

MATRIX SPIHKE, DUF
RECOVERIES 102
RFD 1o

GC SFIKE
RECOVERIES 1@

LQBORQTDRY INTERFRETATION OF DATA QUALITY PARAMETERS:
DATA ACCURACY. AND PRECISION WITHIN EXPECTED LIMITS?
YES NO

FRESERVATION REFERS TO CLIENT PRESERVATION _
PLEASE REFER TO CASE NARRATIVE AND IMDIVIDUAL DATA SHEETS FOR
ADDITIONAL COMMENTS.

il
J
i)
J
J
i
J
]
ﬂl
J
J
i
J
i
i

— COMMENTS:

I: REPDRTE. AFPPROVED BY:




[:J REFERENCES FOR OC CONVENTIONS ADOPTED BY PHOENIX ARALYTICAL LABORATORIES
DATE: 1/1/92 : )
THESE COVENTIONS ARE GENERALLY USED. THEY ARE REVIEVED AT LEAST .
[] ' MNKUALLY, AND XAY NOT BEFLECT CORVENTIONS CHOSER FOR SPECIFIC PROJECTS. | ANALYTICAL
' LABORATORIES
. : INC.
[:j AALYSIS  ©C CRITERION REFERENCE
GCNS YOA  SURROGATES 1
[] {IHCL. BTEY) MATRIX SPIXES _ 1.
BLANKS L 1,2
CALIBRATIONS 1,2
INSTRUMENT TUNES (BFB) 1
[] €C SPIXKES
GCHS SYOA _
SURROGATES -1
[} MATRIX SPIXKES _ 1
BLAHKS : 1,2
CALIBRATIONS . 1,2
[} INSTRUMEKT TUNES (BFB) 1
GC SPIKES
GC V04
) SURROGATES 2
[] MATRIX SPIKES 2
-~ BLANKS 2
CALIBRATIONS . 2
{:} 'INSTRUNENT TURES (BFE) 2.
QC SPIKES
GC SVDA
[] SURROGATES 2
NATRIX SPIKES 2
BLANKS 2
CALIBRATIONS 2
[] QC SPIKES 2
METALS ,
{] 0C SPIKES - 2, AND SPECIFIED BY OC STAHDARD
BLAHKS 2
DUPLICATES 2
[:}} . MATRIX SPIKES 2
1. CLP STATEMENT OF WORR, 1990
2, S¥-846 IN THE SPECIFIC KETHOD .
[J 3. LABORATORY CRITERION, 3X STANDARD DEVIATICH
A, STAHDARD XETHODS _
[} 5. OTHER - SPECIFIED IH REPORT
#20 D:\APRONOADC\GCREPORT
U' 3401 industrial lane ¢ broomfield, colorado 80020 - 303/469-1101

0086
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) PHOENIX ANALYTICAL LABS S
D' VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY
CLIENT NAME: Adrian Brown Consultants
D CLIENT PROJECT: 1125A
) "P.A.L. PROJECT: 67820
' DATE ANRLYZED: 18/19/94
U . CONCENTRATION UNITS: ug/1 -
CLIENT SAMPLE ND: KNMUW-6 P.A.L. NO: 64855
B SPIKE CAMPLE Me
. COMPOUND ADDED CONC, CONC. - M5 ac
{ug/L) {ug/L)  f{ug/L) % REC LIMITS
U 1, 1-Dichloroethene e e 43 86 61-145
Trichloroethene % @ 49 _ 98 71-120
m Benzene 50 @ 54 108 76-127
LJ : Toluene 58 2 = 110 76-125
Chlorobenzene e 2 49 98 75-130
D DUPLICATE: SPIKE SMPE M | |
ADDED CONC. CONC. S % GC LIMITS
COMPOUND {ug/L) (ug/L) fug/l) % REC RPD  RPD  RECOVERY
D i, l-Diéhlm‘oethene 56 e 43 99. 3 14 61-145
h Trichloroethene 50 )] S4 108 19 4 71-120
: Benzene 50 0 29 118 9 11 76-127
D Toluene 59 ) o8 116 S 13 Te-12%
Chlorobenzene 50_ 2 53 186 8 13 75-130
U YALUES OUTSIDE OF OC LIMITS:
RPD: 2
RECOVERY: )
D COMMENTS:
D 3401 industrial lane » broomfield, colorado 80020 » 303/469-1101

228




PHOENIX ANALYTICAL LABS
VOLATILE BC SPIKE RECOVERY

Sease

CLIENT NAME:

CLIENT PROJECT: -

P.A.L, PROJECT:

DATE ANALYZED: 18/19/%

CONCENTRATION UNITS: ug/1
CLIENT SAMPLE NO: N/A P.A.L. NO: GC5N7168
. SPIKE SAMPLE M5
COMPOUND ADDED CONC. CONC. MS oc
' {ug/L) {ug/L}  {ug/l) % REC LIMITS

{,1-Dichloroethene 23 9 6.8 b7 61-145
Trichloroethene 25 0 2%.3 105 71-120
Benzene 23 ¢ 24,5 98 76-127
"Tolueme . . 25 8 1.3 109 76-125
Chlorobenzene 25 8

2. b 104 75-138

VALUES OUTSIDE OF BC LIMITS:

RECOVERY: 2
COMMENTS:
B 3401 industrial lane ® broomfield, colorado 80020 o 303/469-1101

8 o™
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PHOENIX ANALYTICAL LABS .
VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

VALUES CUTSIDE OF GC LIMITS:

RECDVERY:

COMMENTS:

CLIENT NAME: Adrian Brown Consultants
. CLIENT PROJECT: 11258
P.A.L. PROJECT: 6782A
DATE ANALYZED: 18/20/9%
CONCENTRATION UNITS: ug/1

CLIENT SAMPLE ND: COMPOSITE P.A.L. ND: 64867

SPIKE SAMPLE M5
COMPOLND ADDED CONC. CONC, Ms ac

{ug/L) {ug/L)  lug/L) % REC LIMITS
1;1-Dichloroethene 54 @ 45 98 61-145
Trichloroethene o8 @ &Y) 114 71-1z20
Benzene o8 3 65 i24 76-127
Toluene 50 8 f1 122 76-125
Chlorobenzene 50 @ 59 118 75-138
DUPLICATE: SPIKE SAMPLE M5 : :

ADDED CONC. CONC. M5 - % GC LIMITS
COMPOUND {ug/L) {ug/L)  (ug/l) % REC RPD  RPD  RECOVERY
"1, i-Bichloroethene 50 8 44 88 1Y 14 61-145
Trichloroethene 58 )] 54 108 ] 14 71-12@8
Benzene H 3 b2 118 5 i1 16-127
Toluene o0 2 59 118 3 13 76-129
Chlorobenzene 50 0 23 186 § 13 75-130

3401 industrial-lane ® broomfield, colorado 80020 e 303/469-1101

245
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PHOENIX ANALYTICAL LABS
VOLATILE GC SPIKE RECOVERY

CLIENT NAME:
CLIENT PROJECT: .
P.A.L. PROJECT:
DATE ANALYZED: 10/28/94
CONCENTRATION UNITS: ug/1

CLIENT SAMPLE NO: N/A P.A.L. NO:  BCSN7168

SPIKE SAMPLE M5
COMPOUND ADDED CONC. CONC. S oC

{ug/L) © f(ug/L) {ug/L) % REC LIMITS
i,1-Dichloroethene e 8 13.4 67 b1-145
Trichloroethene - 20 0 17.3 87-71-12¢
Benzene 20 8 8.6 93 76-127
Toluene = ¢ 17.6 88 76-125
Chlorobenzene o8 ] 18.1 91 75-130

VALUES CUTSIDE OF GC LIMITS:

3401 industrial lane ® broomfield, colorado 80020 .

RECOVERY:

COMMENTS:

303/469-1101
24F

248
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@1-Nov-94

]

Joe Pollara

Adrian Brown Consultants
135 S. Madison

Suite 302 :
Denver, CO 82209

Dear Joe:

sample submitted on 16/28/94.

I1f you have any questions, please call.

n allin
" Labardtory Manager

Mrefar

PHOENIX
ANALYTICAL
LABORATORIES

P.A.L. Project: 6782C
Client Project: 1125A

mu

R T ER LN

Enclosed are the results of the EPA 8260 BTEX analysis for the water

Lo}
Piivd
deah,

3401 industrial lane * broomfield, colorado 80020 e 303/469-1101




 ANALYTICAL SUMMARY REPORT

DATE SAMPLED: 10/26/94
DATE RECEIVED: . 10728794
DATE ANALYZED: 12/31/94
REPORT DATE: 11/081/954
CLIENT: Adrian Brown Consultants
 ANALYSIS: - : BTEX by EPA 8260 '
CLIENT PROJECT: 1125A
P.A.L. PROJECT. 6782C
ANALYTE CONCENTRATIONS DETECTED: ug/l (Water)
CLIENT ‘ETHYL
SAMPLE BENZENE TOLUENE BENZENE XYLENES
ABC-20 < 0B, 80 2 23 21

»» All "<" values are MDLs.

QUALITY CONTROL:

Thie wethod is a GCMS technique, and the gquality control is as in

the CLP capillary column VOA method. This includes blanks, standards,
and GCMS tune checks. All such QC was conducted as required and
found to be within acceptable limits.

"Jj*: Indicetes that the analyte concentration was found betweén the
gquantitation limit and the detection limit or otherwise outside
of the calibration 1limit. The value seen is therefore an estimate.

vas present in the blank. The value
?eflect this.

REVIEWED B

0
0
i
0
i
il
i
0
[
<
i
]
i
]
]
0
)
1=
0

3401 1ndustr1allane . broonﬁ1e1d,colorado 80020 303/469-1101
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_ PHOENIX ANALYTICAL LABDRATORIES, INC.
VOLATILE GC EVALUATION SUMMARY

- METHOD: .. : : 8z60
INSTRUMENT : N
F.A.L. PROJECT: . 6782C
CLIENT PROJECT: 1125A
MATRIX: : . WATER
REFORT DATE: o 11/01/94
CRITERIA: | . BW—846
# OF SAMRLES: ’ 1
QC PARAMETER _ % IN LIMITS 'REMARKS
HOLDING TIMES: 100
SAMPLE PRESERVATION: YES
BFR: . 102
DAILY CAL. STD. 12@
BLANK LEVELS 100
.5 AREAS 1@

15 RET TIMES 102
55 RECOVERIES 102
MATRIX SPIKE, DUF

RECOVERIES N/A

RF'D N/A
GC SFIKE

RECOVERIES N/A

LABORATORY INTERFRETATION OF DRTA QUALITY PARAMETERS:
DATA ACCURACY. AND FRECISION WITHIN EXPECTED LIMITS?
.YES NO

FRESERVATION REFERS TO CLIENT FRESERVATION
FLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR
ADDITIONAL COMMENTS. :

COMMENTS:

_REPORTED

603
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REFERENCES FOR OC CONVENTIONS ADOPTED BY PHOENIX AKALYTICAL LABORATORIES

DATE:

THESE COMVENTIONS ARE GENERALLY USED,
ANNUALLY, AND MAY NOT REFLECT COMVENTIONS CHOSEN FOR SPECIFIC PROJECTS.

ANALYSIS

GCHS YOA
{INCL. BTEX)

GCNS SYOA

6C VOA

GC SYoA

HETALS

171/92

0C CRITERICH

THEY ARE REVIEVED AT LEAST

‘PHOENIX
ANALYTICAL
LLABORATORIES

- INC.
REFERENCE

SURROGATES

MATRIX SPIKES

BLANKS

CALIBRATIONS
THSTRUNENT TUNES (BFB)
OC SPIKES

SURROGATES

MATRIX SPIKES

BLAKKS

CALIBRATIONS
INSTRUMENT TUNES (BFB)
QC SPIKES

SURROGATES

HATRIX SPIKES

BLANKS

CALIBRATIONS
THSTRUMENT TUNES (BFR)
QC SPIKES

SURROGATES
MATRIX SPIKES
BLAKKS
CALIBRATIONS
QC SPIXES

. OC SPIKES

BLARKS
DUPLICATES
MATRIX SPIKES

1. CLP STATEMERT OF ¥ORK, 1990

2, 5¥-846 IK-
3. LABORATORY CRITERION, 3X STANDARD DEVIATION

THE SPECIFIC METEOD

4. STANDARD METHODS .
5, DTHER - SPECIFIED IR REPORT

320 D:\QPRO\GAGC\GCREPCRT

3401 industrial lane 0 broomfield, colorado 80020 - 303/46‘9'—1101

NN
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2, AMD SPECIFIED BY GC STAMDARD
2
2
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06-Dec-94

PHOENIX
ANALYTICAL
_ g LABORAIORIES
Joe Pollara INC.
155 S. Madison Street '
Suite 302

Denver, CO 80209

P.A.L. Project: 6912

Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water and tenax samples
submitted on November 23, 1994. The BTEX values for the water samples are reported

in pg/l, and the BTEX values for the tenax sample are reported in total ug.

If you have any questions, please call.

Sincerely,

"Lonnie Edllin
Laboratory Manager

601

3401 industrial lane - broomfield, colorado 80020 - 303/469-1101
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SUMMARY ANALYTICAL FORM

CLIENT: ' Adrian Brown Consultants
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 6912
ANALYSIS: | BTEX by EPA 8260
DATE SAMPLED: - - 11/20/94 & 11/21/94
DATE RECEIVED: 11/23/94
DATE ANALYZED: 12/01/94
DATE REPORTED: 12/06/94
MATRIX: Water
CONC: UNITs: pgll
CLIENT - ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
COMPOSITE o . 3 2 15 . 97
<0.80 < 0.80 < 0.80 < 0.80
< 0:80. <0800 . <080 <0380
7 < 0.80 .3 2
| <'0.80° < 0:80" - .<.0.80: . <080
6 < 0.80 33 60
o430 01400 0 - 140
0.9 < 0.80 6 .3
< D SRR oL 27
<'0.80 2 1 3

** All " <" values are MDLs.

QUALITY CONTROL;

This method is a GCMS technique,_and the quality control is as in the SW-846 capillary column

volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as requnred and found to be within

acceptable limits. -

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates that the analyte was present in the daily blank. The value seen has been

corrected to reflect this. .
' y 2 2 'REVIEWED BY: - Q/ 962

3401 industrial l_ane * broomfield, colorado oozo * 303/469-1101

REPORTED BY:.
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SUMMARY ANALYTICAL FORM

CLIENT: : ' Adrian Brown Consultants

CLIENT PROJECT: 1125A '

P.A.L. PROJECT: 6912

ANALYSIS: BTEX by EPA 8260

DATE SAMPLED: 0 11/20/94 & 11/21/94

DATE RECEIVED: 11/23/94

DATE ANALYZED: - 12/01/94 & 12/02/94

DATE REPORTED: 12/06/94

MATRIX: Water

CONC: UNITS: pg/l

CLIENT ETHYL TOTAL

SAMPLE ID: : BENZENE TOLUENE BENZENE  XYLENES
KNMW-6 _ <0.80 . < 0.80 2 3
KNMWSZ: 0 @ 00 e 2080 <080 g g
ABC-73 _ 4 < 0.80 24 65
ABCAT: Pl A <0800 s . 4
EPA 1-9 _ < 0.80 <080  <0.80 < 0.80
EPA 1-10 < 0.80 < 0.80 26 41

** All " <" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the

detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate.

"B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this.

REPORTED BY{ ) 'REVIEWED BY:

3401 in%ial lane * broomfield, colorado 180020 * 303/469-1101
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SUMMARY ANALYTICAL FORM

. . _ ) L‘:
3401 industrial lane ® broomfield, colorado . 303/469'—1.101\‘

CLIENT: Adrian Brown Consultants
"CLIENT PROJECT: 1125A
P.A.L. PROJECT: 6912
ANALYSIS: 'BTEX by EPA 8260
DATE SAMPLED: : 11/20/94 ' NG,
DATE RECEIVED: 11/23/94
DATE ANALYZED: , 12/06/94
DATE REPORTED: 12/06/94
MATRIX: Tenax
CONC: UNITS: Total ug
CULENT _ , ETHYL TOTAL
SAMPLE ID: __BENZENE  TOLUENE _ BENZENE  XYLENES
TOTAL AIR | <0.004  0.041 < 0.004 0.013

BUANKAIR . ‘<0008 0.008° <0.004 < 0.004

** All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

- and appropriate spikes. All such QC was conducted as required and found to be within
-acceptable limits.

REPORTING QUALIFIERS: '

" J": Indicates that the analyte concentration was found between the quaﬁtitation limit and the
_detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate.’

“B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this.

¢"._' ﬁ. .'
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PHOENIX ANALYTICAL LABORATORIES, INC.
VOLATILE QC EVALUATION SUMMARY |

CLIENT:
METHOD:
CRITERIA:
INSTRUMENT:
P.A.L. PROJECT:
CLIENT PROJECT:
MATRIX:

# OF SAMPLES:

QC PARAMETER:

HOLDING TIME:

SAMPLE PRESERVATION:

BFB TUNE:

DAILY CAL. STD.:

BLANK LEVELS:

IS AREAS
IS RET. TIMES

SS RECOVERIES

MATRIX SPIKE, DUP.
RECOVERIES
RPD

CC SPIKE :
RECOVERIES

- Adrian Brown. Consultants

8260
SW-846

N .

6912

1125A

WATER & TENAX

20, MS, MSD, QC SPIKE

% METHOD
CRITERIA IN LIMITS

100
YES
100
100
100

100
100

100

100
100

100

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS:
DATA ACCURACY AND PRECISION WITHIND EXPECTED LIMITS?

YES A\

NO

PRESERVATION REFERS TO CLIENT PRESERVATION

PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS

REMARKS
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REFERENCES FOR GC CONVENTIGHS ADOPTED BY PHOENIX AHALYTICAL LABORATORIES

DATE: 171762 - I
THESE COMYZNTIONS ARE GEVERALLY USED. THEY ARE REVIEVED AT LEAST
ANNUALLY, AND ¥AY NOT REFLECT CONVENTIONS CHOSEN FOR SPECIFIC PROJECTS. ANALYTICAL
L ABORATORIES
INC.

ANALYSIS GC CXITERION REFERENCE

GCYS Y0A SURRCGATES

(INCL. BTEX) XATRIX SPIXES
BLANKS 1,
CALI3RATIONS 1,
INSTRUNENT TUNES (BFB) :
¢ SPIRES

GCHS SYOA
SURROGATES 1
¥AT2T{ SPIES 1

* BLANKS 1,2

CALIBRATIONS 1,2
INSTRUNEXT TUNES (BFB) 1
GC SPIXES

GC V04
SURRGGATES
MATRIX SPIKES
BLANKS
CALIBRATIONS
INSTRUNENT TUHES (BFB)

- QC SPIKES -

[N S R S N 1

GC SYOA _
' SURROGATES
NATRIX SPIKES
BLAHKS
CALIBRATIONS
0C SPIKES

NN

NETALS | ) o
: 6C SPIKES . 2, AMD SPECIFIED BY OC STAMDARD
BLAKKS ' 2
 DUPLICATES . 2
MATRIX SPIXES 2

. CLP STATEXEHT OF WORK, 1999

S¥-846 IN THE SPECIFIC METHOD

LABORATORY CRITERIOH, 3% STANDARD DEVIATION
STAHDARD METHODS '

OTHER - SPECIFIED IN REPGRT

G N e

$20 _D:\QPR_G\_QAQC\QCREPORT ) _ _
o - 3 s .' ‘._' A
GUtE

3401 i'h"dhs't‘.rial lane - broémfie-].d', c.olor.ado 80020 + 303/469-1101
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29-Dec-94 | \
PHOENIX
ANALYTICAL
) [ ABORA I‘( RILES
Joe Pollara INC.

Adrian Brown Consultants

155 S. Madison Street '
" Suite 302 '

Denver, CO 80209

P.A.L. Project: 6990
Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water and tenax samples
submitted on December 20, 1994. The results for the water samples are reported in pg/l,
and the results for the tenax samples are reported in total ug.

Please note that several of the water samples were not adequately preserved with HCl to a
pH of 2 or less. A table is included showing the pH of each sample. The fact that the
several of the samples were not adequately preserved does not, in this case, affect the data
because the samples were run within seven days of sampling. Had the samples been
analyzed past the seven day hold time for non-preserved water samples, then the data
would have been negatively impacted.

If you have any questions, please call.

Sincgrely, -

Laboratory Manager

i1

3401 i'hdu'stri'al'- lane + broomfield, 'co'l'oracﬁ-!o 80020 + 303/469-1101
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' SUMMARY ANALYTICAL FORM

)

~
"CLIENT:. . . ~© . Adrian Brown Consultants
CLIENT PROJECT: - 1125A .
P.A.L. PROJECT: 6690
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED:. . 12/17/94
DATE RECEIVED: T 12/20/94
DATE ANALYZED: 12/21/94
DATE REPORTED: 12/29/94
MATRIX: Water
CONC: UNITS: pgl.
CLIENT _ ' , ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
composiTE 1 2 5 33
< 0.80 < 0.80 <080 < 0.80
______ s F < 0480
66
1B
a4
S 470
9
5

** Al " <" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate.

"B": Indicates that the ana"lyte was present in the daily blank. The value seen has been

REVIEWED BY:

002

3401 industrial Yane ® broomfield, colorado 80020 ¢ 303/469-1101
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SUMMARY ANALYTICAL FORM

CCLIENT: ~ . . "' Adrian Brown Consultants
CLIENT PROJECT: - 1125A IR
P.A.L. PROJECT: ' 6690
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 12/17/94
DATE RECEIVED: 12/20/94 .

DATE ANALYZED: 12/21/94 & 12/22/94
DATE REPORTED: ' 12/29/94
MATRIX: Water
CONC: UNITS: pgll
CLIENT . ETHYL TOTAL

SAMPLE ID: BENZENE  TOLUENE  BENZENE- XYLENES

KNMW-7 o < 0.80 1 5 15

*+ All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-8486 capiliary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:

~ "J": Indicates that the analyte concentration was found between the quantitation limit and the

detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate.

"B": Indicates that the analyte was present in the daily blank. The valug sgen has been

corrected to refiect this. _
- REVIEWED BY: /

3401 industrial

)zm e broomfield, colorado ksoozo e 303/469-1101
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SUMMARY ANALYTICAL FORM

".éLl"ENT:. — '_ Adrian Brown Consultants . .

CLIENT PROJECT: 1126A ' "
P.A.L. PROJECT: 6690 L9990  SHPAL
ANALYSIS: pH of Water Samples /12-29-74
DATE SAMPLED: ~ ~ 12/17/94 '
DATE RECEIVED: 12/20/94 o
DATE ANALYZED: 12/21/94 & 12/22/94
DATE REPORTED: 12/29/94
MATRIX: ' . Water
CLIENT - CLIENT
SAMPLE ID: . pH : SAMPLE ID: pH

COMPOSITE 7 KNMW-7 2

KNMW-6 5.5

‘EPA 2-11 . 3

EPA 1-10 4

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:
"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this. '

005

Phoenix Analytical Laboratories, Inc.
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PHOENIX ANALYTICAL LABORATORIES INC
VOLATILE QC EVALUATION SUMMARY. .

CLIENT:
METHOD:
CRITERIA:

 INSTRUMENT:

P.A.L. PROJECT:
CLIENT PROJECT:
MATRIX:

# OF SAMPLES:

QC PARAMETER:

HOLDING .TIME:

‘SAMPLE PRESERVATION:

BFB TUNE:
DAILY CAL. STD.:
BLANK LEVELS:

IS AREAS
IS RET. TIMES

SS RECOVERIES

MATRIX SPIKE, DUP.
RECOVERIES
RPD

QC SPIKE
' RECOVERIES

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS:
DATA ACCURACY AND PRECISION WITHIND EXPECTED LIMITS?

YES %

PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEET,

Adrian Brown Cofx’sultants
8260

- SW-846

N
6990

1125A

WATER & TENAX
24, MS, MSD

% METHOD

. CRITERIA IN LIMITS

100

REMARKS .

PARTIAL-- See letter and pH summary sheet.

100
100
100

100
100

100

100
100

N/A

NO

" PRESERVATION REFERS TO CLIENT PRESERVATION

REVIEWED BY:

v

[vorti)
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REFERENCES FOR QC COMYERTIONS ADOPTED BY PHOEKIX ANALYTICAL LABORATORIES

DATE:

1/1/792

" THESE CONVERTIONS ARE GENERALLY USED. THEY ARE REVIEWED AT LEAST

\

ANNUALLY, AND MAY HOT REFLECT CONVENTIONS CHOSEN FOR SPECIFIC PROJECTS. - ANALYTICAL

ANALYSIS

GCXS YOA -
{INCL. BTEX)

GCXS SYOA

6C VOA

GC SY0A

METALS

C CRITERION
SURROGATES
MATRIX SPIKES
BLANKS
CALIBRATIONS

IRSTRUNENT TUNES (BFB)

UC SPIKES

SURROGATES

MATRIX SPIKES

BLAHKS .

CALIBRATIONS
INSTRUMENT TUNES (BFB)
QC SPIKES

SURROGATES

HATRIX SPIKES

BLARKS

CALIBRATIONS
INSTRUNENT TURES (BFB)
0C SPIKES

SURROGATES
MATRIX SPIKES
BLAKKS
CALIBRATIONS
QC SPIKES

8C SPIKES
BLANKS
DUPLICATES
HATRIX SPIKES

. CLP STATEMENT OF WORK, 1999
. 5¥-846 IN THE SPECIFIC METHOD
. LABORATORY CRITERION, 3% STAMDARD DEVIATION

. STANDARD METHODS
. OTHER - SPECIFIED IN REPORT

'#20 D:\QPRO\QAQC\QCREPORT

LABORATORIES
. ' INC.
REFERENCE

NN NN

NN O

2, AND SPECIFIED BY QC STANDARD
2
2
2

.34('_)1 induétrial lane _broonﬁ_f'ield_,_ _color_éd._o 80_0.20 v 303./46_9-11'01

607
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20-Jan-95 ’
PHOENIX
ANALYTICAL .
LABORATORIES

Joe Pollara o ‘ : INC.
Adrian Brown Consultants : '
155 S. Madison Street
Suite 302
. Denver, CO 80209

P.A L. Project: 7040
Client Project: 1125A

- Dear Joe:
Enclosed are the results of the EPA 8260 BTEX analysis for the water and tenax samples
submitted on January 17, 1994. Results for the water samples are reported in pg/l, and

results for the tenax samples are reported in total pg.

If you have any questions, please call.

Laboratory Manager

A
6“’/ idﬂf (2)

3401 industrial lane + broomfield, colorado 80020 - 303/469-1101




REPORTED By

SUMMARY ANALYTICAL FORM

CLIENT: - Adrian Brown Consultants
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 7040
ANALYSIS: .  BTEX by EPA 8260
_DATE SAMPLED: ~  01/14/95 & 01/15/95
DATE RECEIVED: 01/17/95
DATE ANALYZED: 01/18/95
DATE REPORTED: 01/20/95
MATRIX: ' Water
CONC: UNITS: pgll
CLIENT ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES

** All “<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS techmque, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, ‘daily calibration checks, daily blanks
and appropriate spikes. All such QC was conducted as required and found to be within

_ acceptable limits.

REPORTING QUALIFIERS:

. "J": Indicates that the analyte concentration was found between the quantitation limit and the

detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate.

"B": Indlcates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this. :

3401 1ndustr1al lane . broomfleld, colorado 80020 » 303/469 110%




SUMMARY ANALYTICAL FORM

CLIENT: Adrian Bl’OWn Consultants '

CLIENT PROJECT: . 1125A
P.A.L. PROJECT: 7040 _
ANALYSIS: . BTEX by EPA 8260
DATE SAMPLED; = - _ 01/14/95 & 01/15/95
DATE RECEIVED: 01/17/95 '
DATE ANALYZED: 01/18/95 & 01/19/95
DATE REPORTED: 01/20/95
MATRIX: Water
CONC: UNITS: aall -
CLIENT _ ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES

EPA 211 <080  <0.80 12 45

** Al " <" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
'volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as reqmred and found to be thhm
acceptable limits. :

REPORTING QUALIFIERS:
"J": Indicates that the analyte concéntrati_oh was found between the guantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B™: lndlcates that the analyte was present in the dally blank. The value seen has been

T"V'

‘i 3
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SUMMARY.ANALYTICAL FORM

CLIENT:
CLIENT PROJECT:
P.A.L. PROJECT:
ANALYSIS:

. DATE SAMPLED: .

DATE RECEIVED:

DATE ANALYZED:

DATE REPORTED:
MATRIX:
CONC: UNITS:

CLIENT
SAMPLE ID:

BLANK AIR

** All "<" values are MDLs.

QUALITY CONTROL:

Adrian Brown Consultants
1125A. :
7040

BTEX by EPA 8260
01/15/95

01/17/95

01/20/95

'01/20/95

Tenax

Total yg

ETHYL

BENZENE  TOLUENE  BENZENE

TOTAL
XYLENES

0.011 < 0.004

< 0.004

007+ 7 50:009i .

- 0i0a7

0.007

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily bianks
and appropriate spikes. All such QC was conducted as required and found to be within

acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates that the analyte was present in the daily blank. The value seep has been

. N
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Revision Date: 11/17/94

Phoenix Analytical Laboratories, Inc.

GCMS QC Evaluation Summary Report Date:1/20/95

Client: Adrian Brown Consultants
Method: EPA 8260
Criteria: . SW-846
" Instrument: N
" PAL Project #: 7040
~ Client Project #: 1125A
Matrix: - Water & Tenax

Number of Samples:. 17 Water, MS, MSD; 2 Tenax

Holding Times BdPass
[CIFail
Sample Preservation | [XlPass
. [Fail
Sample Storage XPass
| [JFail
‘Tune Evaluation MPass.
XFail
Initial Calibration XPass
-[JFail
Continuing Calibration | XPass
- ‘ CJFail
Method Blanks XPass
. CIFail
QC Spike Sample | CPass “|NA
P _p CIFail _ :
MS/MSD DPass
- CIFail -
IS Areas XPass
: OFail
Surrogate Recoveries | XPass
- CJFail
Retention Times =~ | DPass
' - . [JFail

L.aboratory Interpretation:
Data meets guidelines established within the SOP for the
Phoenix Data Reporting Level 3. '

Refer to the case narrative and individual data shéets for additional
comments and actions.

Data Reviewed by

Approved by:

" SVOAEVALDOT =~ o I " - Pagel

Revisioq 0

905
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MATRIX SPIKE RECOVERY SUMMARY

Client ID: 1125A; ABC-91 Data File: 040N8068.D
Sample 1D; 7040; 66484 MS Data File: 040N8069.D
.Date Analyzed: 01/18/95 MSD Data File: 040N8070.D
- Matrix: - oo - - - Water _
Qc Gntena SW-846 Conc. Units: pg/L
MATRIX SPIKE Sample Spike Spike Spike
Analyte Conc. added Res %Rec LIMITS - FLAG
1,1-Dichloroethene 0 50 70 141 61 145 OK
Benzene 1 50 50 99 76 127 OK
Trichloroethene - 0 50 50 100 71 120 OK
Toluene 0 50 46 92 76 125 OK
Chilorobenzene 0 50 49 98 75 130 OK
ImATRIX SPIKE DUPLICATE Sémple Spike Spike Spike RPD . QcC
Analyte Conc. added Res %Rec % RPD LIMITS FLAG
1,1-Dichloroethene 0 50 63 126 11 14 61 145 OK
Benzene 1 50 45 88’ 12 11 76 127 OK
Tnchloroethene -0 50 45 90 10 14 71 120 OK
Toluene 0 50 - 43 85 7 13 76 125 OK
Chlorobenzene 0 50. 45 89 10 13 75 - 130 OK
Values outside QC limits:
Recoveries: 0
RPD: . 1

Phoemx Analytlcal Laboratorles
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10-Feb-95 | |

| _ |
' ANALYTICAL
. [LABORA TORILES
Joe Pollara INC.

Adran Brown Consultants -
155 S. Madison Street

Suite 230

Denver, CO 80209

P.AL. Project: 7095
Client Project: 1125A
Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water sample subrmtted
on February 09, 1995. BTEX analytes were detected in the sample.

If you have any questions, please call.

Sincerely

Laboratory Manager

G401

3407 industrial lane -- broomfield, colorado- 80020 + 303/469-1101




"’ SUMMARY ANALYTICAL FORM .
¢y CLIENT: ~Adrian Brown Consultants ..
A CLIENT PROJECT: 1125A ' -
U  P.A.L. PROJECT: 7095 |
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 02/08/95 LABORATORIES
D. DATE RECEIVED: . 02/09/95
DATE ANALYZED: 02/09/95
DATE REPORTED: 02/10/95
U MATRIX: ' Water
U CONC: UNITS: pgll
CLIENT © ETHYL TOTAL
D SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
ABC-9 | | 2 < 0.80 6 6

** All " <" values are MDLs.

QUALITY CONTROL.:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks
and appropriate spikes. All such QC was conducted as required and found to be within

acceptable limits.
REPORTING QUALIFIERS:

"J": Indicates that the analyte concentr_étion was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates that the analyte was present in the daily blank. The value seen has been

corrected to reflect this. %
REPORTEQABY: S A : REVIEWED BY; > L —
. 4

3401 industrial lane - broo'm'-field, colorado 80020 6 303/469-1101
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PhoeniiAnaljtichi Lab'o'ratd‘ri'es, Inc. : - Re\'rision'Da_te:_l'l_/17/9a.t‘ .

~) . GCMS QC Evaluation Summary S L '_Rép_(')rt'_Dat__e:.‘Z._/TO'/QSf- L
“ Cllent.__ | . Adrian Brown Consultants

Method: EPA 8260

Criteria: SW-846

-Instrument. - ---- N -

PAL Project #: 7095

Client Project #: 1125A

Matrix: Water

Number of Samples: 1

“Hol_dlﬁ'g. Times Eﬁ'l'-"'ass.
- . | CIFail . o o
Sample Preservation | XIPass - | Sample not preserved. ‘Samples rum within
: ) CJFail - ) seven days; no impact on data. :
Sample Storage XPass :
P 9 | OJFail
Tune Evaluation " DIPass
; - L CIFail
Initial Calibration NXPass
- CFail
Continuing Calibration | XIPass -
u [CIFail
- ‘Method Blanks XlPass
CFail
QC Spike Sample . | [LlPass NA
P P CJFail
MS/MSD | OJPass NA
: ClFail
IS Areas XPass
: ) [JFail
Surrogate Recoveries XPass
' ' CFail
Retention Times XPass
CIFail

Laboratory Interpretatlon
Data meets guidelines established within the SOP for the
Phoenix Data Reportlng Level 3.

Refer to the case narratlve and individual data sheets for addltlonal
comments and actlons ~ .

Data Reviewed

_ _ 003
SVOAEVAL.DOT ; ' , Page 1.
Revision 0 : . . : .

() O C) O O O O OO OO b O O @ 3343 4 o 3
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28-Feb-95 . ’
E - ~ PHOENIX
_ o ANALYTICAT,
| : ' [ ABORATORILES
I - INC.
oe Pollara

Adrian Brown Consultants
155 S. Madison Street
Suite 230 '
Denver, CO 80209

P.AL. Project: 7095A

Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water, soil and tenax
samples submitted on February 18, 1995. Results are reported in pg/l for the water

samples, pg/Kg for the soil samples and total ug for the tenax samples.

If you have any questions, please call.

Sincerely,

Laboratory Manager

001

3401 industrial lane + broomfield, colorado 80020 + 303/469-1101
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SUMMARY ANALYTICAL FORM

CLIENT: . R Ad:tian'Brovo)n'Cbnsmtants .

CLIENT PROJECT: 1125A .

P.A.L. PROJECT: 7095A

ANALYSIS: BTEX by EPA 8260

DATE SAMPLED: 02/13/95 -
- DATERECEIVED: - .- . 02/18/95

DATE ANALYZED: 02/20/95

DATE REPORTED: 02/28/95

MATRIX: _ Water

CONC: UNITS:  pgil

CLIENT . ' |  ETHYL TOTAL

SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES

BLANK <0.8 <0.8

<08
20

!__NJECTION

** All " <" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the

detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate. '

_ "B": Indicates that the analyte was present in the daily blank. The value seen has been

corrected to reflect this

ﬂ"'
fonie
oo

REVIEWED BY: ' 0/
N

3401 industrial Yane + broomfield, colorado '80020 + 303/469-1101
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SUMMARY ANALYTICAL FORM

F\} ~ CLIENT: o Adrian Brown Consultants
~”  .CLIENT PROJECT: 1125A L
P.A.L. PROJECT: 7095A
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 02/13/95
-- DATE RECEIVED: - . - -02/18/95
DATE ANALYZED: 02/21/95
DATE REPORTED: 02/28/95
MATRIX: Water
CONC: UNITS: pgh
CLIENT . : ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
< 0. : <08
e R
. <08
- j;_.i_.;-f:a 16
_ 7
S 8o
11
<08

** All "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
- volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within

acceptable limits.

REPORTING QUALIFIERS:
"J": Indicates that the analyte concentration was found between the quantitation limit and the

detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate. '

"B": lndicaies that the analyte was present in the daily blank. The value seen has been
corrected to reflect thi

| YT
REVIEWED BY: /

D 3401 industrial lane ¢« broomfield, colorado 80020 + 303/469-1101

D REPORTED [
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'Ph(_)eniX-Anaiytip'al La_borato_ries, I_nc.. _ | _ o Revisipn Date:"l-1./1§/'94 |
- GCMS QC Evaluation Summary . 'ReportDate:2i28/95-
Client; i Adrian Brown Conéultants
Method: EPA 8260
Criteria: SW-846
- Instrument:;- - - N
PAL Project #: 7095A
Client Project #: 11256A
Matrix: Water, Soil & Tenax

Number of Samples: 27, MS, MSD, QC Spike

'| Holding Times XPass
- CFail
Sample Preservation | XPass

.| [OFail

Sample Storage DdPass
b ’ _ CIFail
Tune Evaluation- DXJPass
_ _ CIFail
Initial Calibration MXPass
. _ CJFail

' Continuing Calibration | XIPass
' | CFail
Method Blanks - | Pass

CIFail

C Spike Sampie XPass
ac Sp P CIFail
MS/MSD , DJPass
: [JFail

IS Areas XPass
[CJFail

Surrogate Recoveries XPass
Fail

Retention Times XPass
. | OFail

Laboratory Interpretation: :
Data meets guidelines established within the SOP for the
Phoenix Data Reporting Level 3.

Refer to the case narrative and individual data sheets for additional
comments and actions.

Data Reviewed

~ Approved by: / |
) S B

SVOAEVAL.DOT _ s - Page 1

- Revision 0

006
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28-Mar-95

ANALYTICAL
[.ABORATORILS

Joe 'Poliara INC.

Adrian Brown Consultants
155 S. Madison Street
Suite 230

Denver, CO 80209

P.A L. Project: 7207
Client Project: 1125A

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water samples submitted
on March 18, 1995.

If you have any questions, please call.

Sincerely,

dnnie Failin
Laboratory Manager

NEETTT
MAR 3 0 1965

091

3401 industrial lane - broomfield, colorado 80020 - 303/469:1101
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_ SUMMARY ANALYTICAL FORM

. CLIENT: - Adrian dewn Co_nsﬁltants

- ABG

'CLIENT PROJECT: - 1125A
P.A.L. PROJECT: . 7207
ANA_LYSIS: BTEX by EPA 8260
DATE -SAMPLED: : 03/16/95
-DATE RECENMED: - .- - 03/18/95
DATE ANALYZED: 03/20/95
DATE REPORTED: " 03/28/95
MATRIX: i Water
CONC: UNITS: _ ugll
CLIENT ) ) ETHYL - TOTAL
SAMPLE ID: _ BENZENE TOLUENE BENZENE XYLENES
INJECTION <08
GOl - 14,

100
< 0.8
i< 08
280
22

9

< 0.8

EPA 110

** All " <" values are MDLs.

QUALITY CONTROL:

Thié method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits, :

REPORTING QUALIFIERS:

"J": Indicates that the analyte concehtration was found between the gquantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate. ' ' :

" "B": Indicates that the analyte was présent in the daily blank. The value seen has been

corrected to reflect this.

REV|EWEDBY:%{L%,/ 7 - 002

N

3401 industrial lane * broomfield, colorado 80020 ¢ 303/469-1101
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' SUMMARY ANALYTICAL FORM

CLIENT:. . Adrian Brown Consultants

r |

CLIENT PROJECT: 1125A
P.A.L. PROJECT: . 7207
ANALYSIS: BTEX by EPA 8260 _ %YEHNC%
DATE SAMPLED: 03/16/95 & 03/17/95 - LABORATORIES
- DATERECEIVED: - -~ — - 03/18/95 : INC.
DATE ANALYZED: 03/20/95 & 03/21/95
DATE REPORTED: 03/28/95°
MATRIX: ' Water
CONC: UNITS: pgll
CLIENT . ' ' ETHYL TOTAL
SAMPLE ID: . BENZENE TOLUENE BENZENE  XYLENES
<08
64
< 0.8
10
o
30
A2 S wE <08 _ - <08
TRIP BLANK <038 < 0.8 <08 < 0.8

** Al "< " values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits. :

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore
an estimate. '

<
—
v
e

"B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this.

_ 3401 industrial lane * broomfield, colorado 80020 303/469-1101




-.-'.Phdenix'Anal;&fical Laboratories Ine. " RevisionDate: 11179
Gems ac Evaluatlon Summary - Report Date:3/28/95 -
Cllent. o Adrlan Brown Consultants
Method: EPA 8260
Criteria: SW-846

“Instrument. © T~ " N ST
PAL Project #: - 7207
Client Project #. 1125A
Matrix: Water

Number of Samples: 21, MS, MSD, 2QC Splkes

Holding Times. DJPass
— | CFail '
Sample Presérvation | XIPass | Samples ABC-34, ABC-27 & KNMW-6 not
' LiFail ~ | preserved. All run within seven days of
| sampling; no impact on data.
Sample Storage MPass . :
p_ ' 9 [CJFail
Tune Evaluation KPass
. : .OFail
Initial Calibration | dPass-
CJFail
Continuing Calibration | XIPass
: T JFail
Method Blanks DPass
' CIFail
QC Spike Sample XPass
b - P [IFail
MS/MSD - | KPass -
CJFail
IS Areas MXPass
' L CIFait
‘Surrogate Recoveries | BPass
L CIFail
Retention Times XPass
- COFail

Laboratory Interpretation:
Data meets guidelines established W|th|n the SOP for the
Phoenlx Data Reporting Level 3.

Refer to-the case narrative and individual data sheets for addltlonal

comments and actions.

Data Reviewed by,

SVOAEVAL.DOT ' : _ : Page 1
Revision 0 . ' : : _
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11-Apr-95

S ~ PHOENIX
ANALYTICAL
| [.AB(C )R%'IDRHZS

Joe Pollara | INC.

Adrian Brown Consultants
155 S. Madison Street
Suite 230

Denver, CO 80209

P.A L. Project: 7264
Client Project: 1125K

Dear Joe:

Enclosed are the results of the EPA 8260 BTEX analysis for the water sample submitted
on April 07, 1995.

If you have any questions, please call.

Sincerely,

Laboratory Manager

001

3401 industrial lane - broomfieid, colorado 80020 + 303/469-1101
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SUMMARY ANALYTICAL FORM

CLIENT: : Adriah Brown Consultants
CLIENT PROJECT: 1125K -
P.A.L. PROJECT: 7264
ANALYSIS: BTEX by EPA 8260
- DATE SAMPLED: 04/06/95
--DATE RECEIVED: - - - - - 04/07/95
DATE ANALYZED: 04/07/95
DATE REPORTED: 04/11/95
MATRIX: - Water
CONC: UNITS: pall
CLIENT . ETHYL TOTAL
SAMPLE 1D: BENZENE TOLUENE BENZENE  XYLENES
ABC-34 3 <0.8 20 29

** Al "<" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the gquality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily bianks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits.

REPORTING QUALIFIERS:
*J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate.

"B": Indicates that the analyte'was present in the daily blank. The value seen has been

REPORTED

corrected to reflect this.
REVIEWED BY: % % f
v T T L4

002

3401 industrial lane » broomfield,.colorado 80020 e 303/469-1101




Phoenix Analytical Laboratories, Inc. ... . RevisionDate: 11/17/94

- GCMS QC Evaluation Summary L Report Date:4/11/95 - -
Client: Adrian Brown Consultants
Method: . EPA 8260
Criteria: " SW-846
" Instrument; S N
- PAL Project #: 7264
Client Project#: - 1125K
Matrix: ' Water

Number of Samples: - 1, QC Spike

DPass

CFail

olding Times

Sarhple-Preéervétion XJPass
- _ CFail

| Sample Storage XPass

[IFail

Tune Evaluation XPass
[JFail

Initial Calibration XPass
CJFail

C_ontihuing Calibration | XIPass
CFail_-

Method Blanks XPass
[JFail

QC Spike Sample | XPass

CFail

MS/MSD [_]Pass NA
CFail

IS Areas : XPass
CIFail

Surrogate Recoveries | DXIPass
[JFail

Retention Times DPass
- CFail

Refer to the case narrative and individual data sheets for additional
_ comm'ents and ar;tions. _ /
Data Reviewe iy Approved by: M //( / f

Laboratory Intérpretatioh:
Data meets guidelines established within the SOP for the
Phoenix Data Reporting Level 3. '

SVOAEVAL.DOT - . _ ' . Page 1
Revision 0 . . )
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26-Apr-95

PHOENIX
ANAILYTICAL
LABORATORIES

Joe Pollara INC.
Adrian Brown Consultants

155 S. Madison Street

Suite 230

Denver, CO 80209

P.AL. PI'O_]eCt 7307
B Client Project: 1125A
D Dear Joe:
Enclosed are the results of the EPA 8260 BTEX analysis for the water and tenax samples
Q " submitted on April 21, 1995. The results for the water samples are reported in pg/l, and

the results for the tenax samples are reported in total pg.

If you have any questions, please call.

Sincerely,

Labor tory Manager

| 3401 lndustrlal lane - broomfield, colorado 80020 - 303/469-1101
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SUMMARY ANALYTICAL FORM

CLIENT: . Adrian Brown Consultants
CLIENT PROJECT: 1125A -
P.A.L. PROJECT:. 7307
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: - 04/18/95 & 04/19/956
- DATE RECEIWVED: - = ~ ~ """ 04/21/95 ’ T
DATE ANALYZED: 04/24/95
DATE REPORTED: 04/26/95
MATRIX: Water
CONC: UNITS: g/t
CLIENT . ) ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE XYLENES

<08 <08 5 1

** All "< " values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-848 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits. '

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate. : ’ . ) 0 0 2

"B": Indicates that the analyte was present in the daily blank. The value seen has been
corrected to reflect this.

REPORTED

3401 industrial lane » broomfield, colorado 80020 * 303/469-1101
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SUMMARY ANALYTICAL FORM

CLIENT: Adrian Brown Consultants
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 7307
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 04/19/95
"DATE RECEIVED: 04/21/95
DATE ANALYZED: 04/24/95 & 04/25/95
DATE REPORTED: 04/26/95
~ MATRIX: ~ Water
CONC: UNITS: pgll
CLIENT ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
AB_(_:-1_7 ~ <o0s8 <0.8 < 0.8 <08 .
ABC 1 2
ABC 5 SRR
COMPOSITE
INJECTION ..
ABC-2 -
. BLANK s
TRIP BLANK

** All " <™ values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column

volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within

acceptable limits.

REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estlmate

"B": Indicates that the analyte was present in the daily blank. The value seen has been

corrected to reflect this. /
REVIEWED BY: %ﬁf @ /

3401 industrial lane » broomfield, colorado 80020 * 303/469-1101

003

REPORTED
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SUMMARY ANALYTICAL FORM

CLIENT: ' " Adrian Brown Consultants
CLIENT PROJECT: 1125A :
P.A.L. PROJECT: 7307
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 04/19/95 . -
DATERECEIVED:  ~ "~ = 04/21/95
DATE ANALYZED: 04/25/95
DATE REPORTED: 04/26/95
MATRIX: Tenax
CONC: UNITS: Total ug
CLIENT . _ ETHYL TOTAL
SAMPLE ID: BENZENE - TOLUENE BENZENE  XYLENES
TOTALAR  <0.004 0.03 0.024  0.161

** All " <" values are MDLs.

QUALITY CONTROL:

This method is a GCMS technique, and the guality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks

and appropriate spikes. All such QC was conducted as required and found to be within
acceptable limits. '

REPORTING QUALIFIERS:
B l'ndica'tes that the analyte concentration was found between the quantitation limit and the
detection limit or otherwise outside of the calibration limits. The value seen is therefore

an estimate..

"B": Indicates that the analyte was present i
corrected to reflect this. |

the daily blank. The value seen has been

.REVIEWED BY: %//Vﬂ/ '
/

3401 industrial lane e broomfield, colorado 8.00'20 "30.3/4_6.9_-1_101

REPORTED
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Phoen_ix Analytical Laboratorigs,— tnc._ S _'R_e\"'ision Date: 1.1/-17'/9.4,-_
GCMS QC Evaluation Summary ~  Report Date:4/26/85
Clienf: . Adrian Brown ConéUltants |
Method: EPA 8260
Criteriaz ~ SW-846

" Instrument: N
PAL Project #: 7307
Client Project #. 1125A
Matrix: - Water & Tenax

Number of Samples: 21, MS, MSD, 2 QC Spikes

XPass

Holdmg-nmes -
OFail .~ .
Sample Preservation | XPass
CJFail -
Sample Storage XJPass
_mp 9 CFait
Tune Evaluation XPass
: CIFail
Initial Calibration XJPass
- CJFait
Continuing Calibration | XIPass
[JFail
Method Blanks XPass
_ CJFail .
C Spike Sample . Pass
ac sei P CIFail
MS/MSD XPass
' [JFail
IS Areas : XPass
CIFail
Surrogate Recoveries | XlPass
- Orail
Retention Times XPass
[Fail

Laboratory Interpretation:
Data meets guidelines established within the SOP for the
Phoenix Data Reporting Level 3.

Refer to the case narrative and individual data sheets for additional
comments and actions.

Approved by:

Data Reviewed by:

SVOAEVAL.DOT ' : Page 1
Revision 0 ' . .
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*3401

30-May-95

-Joe Pollara
Adrian Brown Consultants
155 S. Madison
Suite 302
Denver, CO 80209

P.AL. Project: 7385
Client Project: 1125A

Dear Joe:

PHOENIX

ANALYTICAL

[TABORATORILES

INC..

- Enclosed are the results of the EPA 8260 BTEX analysxs for the water and tenax samples

submitted on May 19, 1995 Results are reported in pg/l for the water samples and total

pg for the tenax sarnples

Ifyou ha{)e any questiohs,"bleas"e'calil.

Lonnie FA4llin
Laboratory Manager

L
-~

1rldustfial lane _?

.".

-bfobmfnﬂd

Colorado 80020

0'0 1

303/469 1101.




SUMMARY ANALYTICAL FORM

%

CLIENT: ' Adrian Brown Consultants .
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 7385
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: - 0b5/16/95
PDATE RECEIVED: ~~ -~ - — (0b/19/95 Tt
DATE ANALYZED: 05/22/95
DATE REPORTED: 05/30/95
MATRIX: Water
CONC: UNITS: pall
CLIENT - _ ' ETHYL TOTAL
SAMPLE ID: - BENZENE TOLUENE BENZENE XYLENES

KNMW-6 < 0.8 < 0.8 < 0.8 < 0.8

*»* Al "<" values are MDLs.

’

\

QUALITY CONTROL: | ‘. |

This method is a GCMS technique, and the quality control is as in the SW-846 capillary column
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks )

‘and appropriate spikes. All such QC was conducted as required and found to be within
: acceptable limits. . _

REPORTING QUALIFIERS:

* J*: Indicates that the analyte concentration was found between the quantitation limit and the
detection limit of otherwise outside of the calibration limits. The value seen is therefore -
an estimate., : . ' :

EEas ]

as been

REVIEWED BY:_ W |

"B": Indicates that the analyte was _present in the daily blank. The value se

corrected to reflect this.

REPORTED BY:

3401 industrial lane ¢ broomfield, colorado- 80020 ©-303/469-1101-~ -




z’t.“.-‘}

J
i
U
i
]
i
i
J
i
U
}
i
]
U
i
D

&Y
s

SUMMARY ANALYTICAL FORM

CLIENT: _ Adrian Brown Consultants
CLIENT PROJECT: 1125A s
P.A.L. PROJECT: ' 7385 -
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 05/15/95 & 05/16/95
-- —-DATE RECEIVEDr "7 77 05/18/95° ©
DATE ANALYZED: 0b6/22/95 & 05/23/95
DATE REPORTED: 05/30/95
MATRIX: Water
CONC: UNITS: pall
CLIENT _ _ ' ETHYL TOTAL
SAMPLE ID: BENZENE TOLUENE BENZENE  XYLENES
ABC-70 _ .- < 0.8 < 0.8 4 10

INJECTION

e All " <" values are MDLs.

\

QUALITY CONTROL S ' .

This method is a GCMS technique, and the quality contro! is as m the SW-846 capillary column |
" volatites method. This includes daily tune checks, daily calibration checks, daily blanks
and appropriate spikes. All such QC was conducted as required and found to be within

. acceptable limits.

REPORTING QUALIFIERS:
"J": Indicates that the analyte cc;ncentration was foﬁnd between the'quantitation limit and the ~
detection limit or otherwise outside of the callbratlon limits. The value seen is therefore

an estimate. . .

"B": Indicates that the analyte was present in the daily blank. The value seen has been -

veT o 003

3401 1ndustr1al lane . broomfleld —colorado 80020 » 303/469 1101~

'REVIEWED BY: ¢




SUMMARY ANALYTICAL FORM

CLIENT: Adrian Brown Consultants ,
CLIENT PROJECT: 1125A
P.A.L. PROJECT: 7385 . _
ANALYSIS: BTEX by EPA 8260
DATE SAMPLED: 05/16/95 o IABOR.-\TORIES
" DATE'RECEWED; =~ 05/19/96 =~ NG
DATE ANALYZED: 05/30/95
DATE REPORTED: 05/30/95
MATRIX: - Tenax
CONC: UNITS: _ Total ug
CLIENT _ ETHYL TOTAL
SAMPLE ID: BENZENE  TOLUENE  BENZENE  XYLENES

TOTAL AIR < 0.004 < 0.004 0.011 0.066

** All " <" values are MDLs,

e

QUALITY CONTROL: | L "

This method is a GCMS technique, and the quality control is as -in the SW-846 capillary column _
volatiles method. This includes daily tune checks, daily calibration checks, daily blanks
“and appropriate spikes. All such QC was conducted as required and found to be wnthm

: acceptable limits.
REPORTING QUALIFIERS:

"J": Indicates that the analyte concentration was found between the quantitation limit and the )
detection limit of otherwise outside of the cahbratlon limits. The value seen is therefore -
an estimate. .

I

"B": Indicates that the analyte was present in the daily blank. The value seen has been

corrected to reflect this. o ’
REVIEWED BY:_ @W
. L4

REPORTED |

wun-3401-industrial lane » broomfield, colorado -80020 »-303/469-1101 - .




Phoenix Analytical Laboratories, Inc. Revision Date: 11/17/94

GCMS QC Evaluation Summary Report Date:5/30/95

Client: Adrian Brown Consultants N
Method: EPA 8260
Criteria: SW-846
“nstrument: - T N
PAL Project #: 7385
Client Project #: 1125A
‘Matrix: ~ Water & Tenax

Number of Samples: 21, MS, MSD, 2 QC Spikes

Hol 1ng.T|més DXPass
i CFail
Sample Preservation. | XPass
CFail

Sample Storage DJPass
P g CEail

Tune Evaluation XPass
CFail.

Initial Calibration NPass
CJFail

Continuing Calibration | XPass
[JFail

Method Blanks XPass
CFail

QC Spike Sample XPass
P P JFail
MS/MSD XPass
[JFail

IS Areas ! | idPass
' : CFail

Surrogate Recoveries | XPass €
- [JFail N

Retention Times DPass
' DFall

Laboratory lnterpretatlon

Data meets guidelines established wnth‘ln the SOP for the
Phoenix Data Reporting Level 3. '

Refer to the case narrative and mdmdual data sheets for addmonal

comments and actlons

Data Reviewed p

SVOAEVAL.DOT o B - Pagel fpE
Revision 0 : o0 J
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NAME: KN-ABC-SB-01

PROJ . NQ: 1123J ' CQMELEIIQNJNEOBMAIIQN
DATE DRILLED: 7/15/93 BOREHOLE COMPLETED AS WELL?  YES /
CONTRACTOR: A, Morris & Associates DEPTHOF WATERENCOUNTERED: _____ FT.
"DRILLER: A.Morris Jr. BOREHOLE DIAMETER: N,
DRILLING METHOD: HSA CASING DIAMETER: IN,
. HAMMER WEIGHT: 140 bs - -CASING GAGE: SCHEDULE _
'LO(__SGED aY: SCREEN SLOT SIZE: IN.
1 1 SCREEN SET FROM _ FT.TO — ____FT.
SHEET __OF TOTAL DEPTH DRILLED FT.
DEPTH LOG |BLOWS/ HNu/PID (ppm) WELL
(EEET) DEPTH DESCRIPTION 0 100 200 | COMPLETION
SRS T Y T W '
o — .
5 — s . | SS Coarselmedium sand;
E _ ‘q!‘? S5I747 | ary wlthrssa'\?el; clean 1
0[O [F=5E0e 37124 | S5 Medium-coarse sand 0.75
= with some gravel; mostiy dry
L~ g
[ » | SS Fi i ined
- : 53/24 sand;‘SI?yme umn grain 2
20 [ . . o '
Do EETETeT] 85127 | SS 3" sample - Medium sand
F i : with gravel; dry 5
25 - . .
[ e B9r24" | SS Medium-coarse sand; - 2
- wet at 26, bottom 3" grey ;
L. In color
EI N
S 20/6" | Black stalned-wet coarse i 17
- sand 1
L I 89/18" | SS Coarse/medium sand;
e 8" | Slack stemed andwat _ 130
40 [ , .
— T * | SS Med sand;
C EEEE 36112 greyhgndlﬂ-tcoarse sa - 20
45— SS No sample, but for +2*
i clean coarse sar_ld;_no odor
_—_ 45124" | s Coarsemedium sand; 10
50 clean; greyish color; no odor M
. 0!0..000_ .
SAND '0§Q.5 GRAVEL
. /// /
# o ADRIAN NBROWN cousuurAN'rs mc




NAvE: KN-ABC-SB-02

GEOLOGIC LOG

PROJ. NO: 1125J COMPLETION INFORMATION _
DATE DRILLED: 7/16/93 BOREHOLE COMPLETED AS WELL? YES/@ :

. 30 Sand; medium-dark grey;
very coarse gravel; trace
. gravelat 31.2 feet

oL ;1:3.‘:! 55

35 i ) . )
Sand, grey; very
220 coarse; strong odor

40

18 Sand; yellow/brown,
' very coarse grained .
with fine gravel

45

Yellow/brown very
67 coarse sand; grey at
bottom with sandstone
pebbles "

'IITTIITIIHI[|Illl|ll.ll|llll‘lllllllllll.lllllTlll'

50

~ CONTRACTOR: A, Morris & Associates DEPTH OF WATER ENCOUNTERED: FT.
DRILLER: A.Morris Jr. BOREHOLE DIAMETER: __N.
© DRILL ING METHOD: HSA CASING DIAMETER: ___ IN.
HAMMER WEIGHT: 14 |bs CASING GAGE:! SCHEDULE
LOGGED BY: | SCREEN 5LOT SEZE: _ IN.
1 1 SCREEN SET FROM FT.TO _____FT.
SHEET —_OF TOTAL DEPTH DRILLED FT
DEPTH | LOG |BLOWS/ . HNu/PID (ppm) WELL
(FEET) DEPTH DESCRIPTION 0 100 200 COMPLET!ON
NS R[S S T S -
g
Sand; yellowfor
3 22 - vénry cg:r:g no?s:-(:in 2
or odor; 25% gravel
at 6.5 feet
10 Sand; yellowlor '
3B | Very coarse: no staln 2
or odor
S
1 Sand; yellow/brown, very 2
coarse; no stain or odor
20 Sand; yellowlorown; very
18 coarse; some gravel; trace 3
light stain @ bottom; slight
odor R
25 ' ’
CLCR-90Y Sand mediumn-dark :
WOES 8 | arescore R 120

e ———_
— o

— -

I s

SAND @ 80 e GRAVEL

SILT BEDRQOCK.

CLAY

BACKGROUND = 2 ppm

/.’; ////A//////// y ”
/ADRIAN BROWN CONSULTANTS, INC. |




NAME: KN-ABC-SB-03

 GEOLOGIC LOG

PROJ. NO: 1125J . COMPL ETION INFORMATION
DATE DRILLED: 7/16/93 BOREHOLE COMPLETED AS WELL? YESI

SILT BEDROCK

_-w
1]

CLAY

CONTRACTOR: A, Morris & Associates DEPTH OF WATER ENCOUNTERED: FT.
DRILLER: A.Morris Jr, BOREHOLE DIAMETER: N,
"~ DRILL ING METHOD: HSA " CASING DIAMETER! - N
HAMMER WEIGHT: 140 Ibs CASING GAGE: SCHEDULE
LOGGED 8Y: _ SCREEN SLOT SIZE: IN:
. 1 1 SCREENSETFROM ______FT.TO ____ FT.
- SHEET__OF __ TOTAL DEPTH DRILLED ET.
DEPTH | LOG |BLOWS/ HNu/PID (ppm) WELL
(Fl:EET] DEPTH DESCRIPTION 0 , 100 o0 | COMPLETION
I '
0
s [ ' Silty clay; b
~ 7//////A Yell¥>w c%ar;?zvg:a Ined
— : sand
10 - Sand, light grey; coarse
= greined; well satwated | 2
5 F -
L Sand, light grey; coarse 2
L grained; well satwated I
20 . o
N Sand; yellow/brown; 2
[ coarse grained
L Dark yellow at bottom
25 |
Raseaanons Sand; light grey; well
- R 2018 | et e ryv e | 55
- gralned; strong odor . ’
N — PRy Sand; dark grey; very
g S casegunecisvors NN >0
L odor . o
3 [— Sand; dark grey; very o
u coarse; partially - .
: satura_tgd; st_rclnyng odor _ 48
40 — Sand; dark grey; strong :
— odor; 18
— 18" dark grey sard; 6"
45 : yenowlbr%rw% sand; very
| coarse-gr_lt 17
— 18" banded yellornigy
: bedrock (shalke)51.75 "
S0 [ i yellbrn silty clasts; gy bds
DewDoo]
SAND ® S8 GRAVEL BACKGROUND = 2 ppm :

y ///'%% // // Wity
.

ADRIAN BROWN CONSULTANTS, INC.




NaME: KN-ABC-SB-04

' GEOLOGIC LOG

PROJ. NO: ~ 11254 - COMPLETION INFORMATION
_DATE DRILLED: 7/19/93 BOREHOLE COMPLETED AS WELL? YES/
CONTRACTOR: A, Morris & Associates DEPTH OF WATER ENCOUNTERED: FT.
DRILLER: A.Morris.dr. BOREHOLE DIAMETER: : ___N.
" DRILL ING METHOD: HSA ) * CASING DIAMETER: __IN.
HAMMER WEIGHT: - 140 Ibs CASING GAGE: SCHEDULE
LOGGED BY: : SCREENSLOTSEE: IN.
1 ' 1 SCREENSETFROM _____ FT.TO _____ FT.
- SHEeT L oF ! TOTAL DEPTH DRILLED ET.
DEPTH | LOG [BLOWSI - HNu/PID (ppm) WELL
(FEET) DEPTH DESCRIPTION 100 2g0 | COMPLETION
(T
0
-
— Sitty cl ,brdw nd At
S v bottom e
10 L Sandg; light yellow/grey;
- very coarse
=
. Sang
-
20 [ .
S Sand; light yellow/orown;
- -| very coarse; pebbles
5 [
| Sand; light yellow/brown;
- very coarse gralned;
30 [ Sand; light brown - brown
| very coarse; slight odqr :
B — Sand; dark grey; very
— coarse; strong odor 80
o Sand; black; very coarse,
_’—_ moderate odor;
A5 T Sand; black; very coarse;
i moderate odor;
— Clastic yellowlorown; no
50 [ i odor

1

[}
SAND - |a®3Q7§| GRAVEL

SILT

BEDROCK

" .CLAY

BACKGROUND = 2 ppm

/'{/ ///////////,/ .
ADRIAN BROWN CONSULTANTS, INC.




NaMe: KN-ABC-SB-05 GEOLOGIC LOG

.PROJ. NO: MZ5J . COMPLETION INFORMATION
DATE DRILLED: 7/19/93 BOREHOLE COMPLETED AS___KNABC-81
CONTRACTOR: A, Morris & Associates ' DEPTHOF WATER ENCOUNTERED: _ - FT.
_ _DRILLER: A.Morrisdr. ) ~ BOREHOLE DIAMETER: —___ 75/8 ___IN.
DRILLING METHOD: HSA CASING DIAMETER: __ 2 N,
HAMMERWEGHT: 140 Ibs - CASING GAGE: PVC  SCHEDULE __40
LOGGED BY: SCREEN SLOT SIZE: 0.020" IN.
1 ' 1 SCREEN SET FROM _1B75 FT.TO 48.75 FT,
SHEET - OF | TOTAL DEPTH DRILLED 50 ET.
DEPTH LOG |BLOWSI HNu/PID (ppm) WELL
- DEPTH | DESCRIPTION 100 200 | COMPLETION
(FEET) .
— - S
0o —
[
— Z
— V8]
_ &
s — | Sitty ciay, brown sand at L
L //M bottom :
- _ v
- Sand, fight brown, ve S T
0 CO&FSE;]g 1!2blad<stalrr\yat o o
= 11feet, no odor X E
. Srese i
LI Sand, fight brown, very = 5
- coarse, o odor 0 &
- | o
20 L‘_ Sand, light brown, very g
— coarse; pebbles, no odor Py
~ N
[ Sand, light yellow/brown, g
R very coarse, well T
I ERe saturated, no odor 2
w F Sand, dark ey,
000000008 rate odor, ver :
R SRR coarse,poorlymtuzated.'_ -20
| | pebbles - ,
. Sand, dark grey, .
s N moderate odor, very 180 “Z"
- coarse, poorly saturated; &
0 — pebbles 2
- Yellowfbrown, very §
- coarse sand =
45 [ o)
| <
| w
L 8
so [ e
. : . a0 Beo]
SAND. ai®20.°8] GRAVEL BACKGROUND = 2 ppm S
’ . /.’#//"(////////lh
SLT BEDROCK : ///////”W////////////////////;

w P
cuAT I &
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- NAME: KN-ABC-SB-01A

PROJ, NO: 1125J
DATE DRILLED: 2/22/95

CONTRACTOR: A. Morris & Associates

GEOLOGIC LOG

COMPLETION INFORMATION

BOREHOLE COMPLETED AS WELL? YES /

_ DEPTH OF WATER ENCOUNTERED: FT.
DRILLER: A. Morris Jr. BOREHOLE DIAMETER: IN
HAMMER WEIGHT: 140 los CASING GAGE: SCHEDULE
LOGGED BY: SCREEN SLOT SIZE: IN

SCREEN SET FROM FT. 1O FT.
SHEET__l_DF__l__ TOTAL DEPTH DRILLED FT.
DEPTH BLOWS/ HNu / PID WELL
eer | UH6 |peprh | DESCRIPTION 9 yog 200 300 400 So0  |cOMPLETION
T G A R
0 —
-
t.
S — @ yellow/brown sond;
- very coarse gravey §{
- no odor
10 T— @ light brown/
= trace grey sand; BI‘(
L very coarse; 9
- poorly sorted; no odor
15 >__ @ light yellow/brown sanc
— Sgagdsgr very coarsej Bl_(g
. — b and;
20 — cgtox:;eivgr‘y coarse)
— poorly sorted il
— no stainj no odor
» brown sand;
85 _— ~ver
- o e S g7
L no stoin; no odor :
30 [— 9 very uor orey o
— poorly sorted;
: troce staim trace odo
L poorly sortyedj - 00
— strong odor.
40 — iazzebg?-;‘;/ sand;
B coarse-very coorse)
“‘ poorly sorted;
- mod. odor
45 f— S
T gonr‘se giuzeu E 80
’___ poorly sorted
{ no stainj no odor
30 — S50-51 gravel '
t 51-5L5 shale

23 GRAVEL

BACKGROUND=S ppm

“BEDROCK

SHALE

//l,//////l %////

ANDIAM ODAWN NAAMCEH TAMTC I
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NAME: KN-ABC-SB-02A
(Center of old pond)

PROJ. NO: 1125J
DATE DR'ILLED: 02/22/95
CONTRACTOR: A, Morris & Associotes

GEOLOGIC LOG

COMPLETION INFORMATION
BOREHOLE COMPLETED AS WELL? YES /

A W s WU e S S N s H S U S H R A S R G ]

59 yelow/brown;
troce grey;
very coarse gravel

@ Sand; yellow/brown;
trace grey)
coorse—-very cooarsej

Sand; yellow/brown;

T coarse—very coorse;
poorly sorted

no stain no odor

Sand yellow'/br*owm

poorly sorted;
no stoln; no odor

@Snnd; light brown/yellow;
trace grey;
coarse-very coorse
poorly sorted

mod. petroleum odor

coarse very cooarse)

water

coarse-very cooarse;
sheen on samples
strong odor

@ light yeliow
very coarse groavel
no stoin; trace odor

@ tight yetlow;
very coarse groavel;
no stoiny no oclor

lﬂll’[lll[TlHIITHlHTI‘IIIl!llll{lrll{Tllllllll‘

S0-51 gravel shale @ 51

well sorted; no odor |'

coarse—vetry coarse;

@L.’ghf brown;, troce grey; L.

poorly sorted; mod. odor‘_ y

@Snncu bloclky trace grey;

_ DEPTH OF WATER ENCOUNTERED: FT
DRILLER: A. Morris Jr. BOREHOLE DIAMETER: IN
DRILLING METHOD: HSA CASING DIAMETER: i)

- HAMMER WEIGHT: 140 los  CASING GAGE: SCHEDULE
LOGGED BY: SCREEN SLOT SIZE: IN

SCREEN SET FROM FT. T0 FT.
SHEET_L OF 1 _ TOTAL DEPTH DRILLED FT
DEPTH BLOWS/ HNu / PID WELL
EeD | U8 [pepTh | DESCRIPTION -4 100 200 300 400 500  |COMPLETION
0

i85

BB 40
Peo

TR GRAVEL

- BEDROCK

== SHALE"

y

BACKGROUND=125 ppm % W,

///////////////////////// w0
' 7z 7 A// 72
ADRIAN BROWN CONSULTANTS. INGC.
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- NAME: KN-ABC-SB-03A

PROJ. NO: 1125
DATE DRILLED: 02/16/95
CONTRACTOR: A. Morris & Associates
DRILLER: A, Morris Jr.

GEOLOGIC LOG

COMPLETION INFORMATION

BOREHOLE COMPLETED AS WELL? "YES /
DEPTH OF WATER ENCOUNTERED:

BOREHOLE DIAMETER: IN.
DRILLING METHOD: HSA CASING DIAMETER: . N
- HAMMER™ WEIGHT: 140 lbs CASING GAGE: SCHEDULE
LOGGED BY: SCREEN SLOT SIZE: IN.
SCREEN SET FRIOM FT. TO FT.
SHEET_1 OF_1 TOTAL DEPTH DRILLED FT.
DEPTH BLOWS/ HNu / PID WELL
ceer | “UO (peprn | DESCRIPTION 100 200 300 400 SO0 |COMPLETION
0 —
|
|
s | |
— Silty sand; brown Bkg
10 :_ Soﬁdi lig:tdgreyj Coarseﬁ
- ho Stain o odor Bkg
N Sand) brown;
15 — coor‘Lse to tvedry cootrSEJ
r H i
: ggogd);rso ed; no staimn Bkg
- Sand light brown
20 — medlu{m to Fto%hsej .
r rted; in p
E quo_d%rso | no staing Bkg
| Sand; light brown;
25 |— poorly sorted o IS
| no stain; no odor
: Sand and gravel lLight grey and
30 — o Sy 1BKg
: Sand and provel ilght orey t;nd
- poorly orted block Lramng
| mod odor
30— VWater |Sonds black
- aer vgayj cg:isje) o 300
| poorly sorted;
strong odor
40 - Sond; black;
" mixed brown and grey; =
I coarse to very coorse
— poorly sorted
45 — Sond and gravel; brown |
[: coarse gravel
poorly sorted;
: no staln; no odor
50 — reAmTIS AW Gravel shole € base;
: ...‘.0‘0.0.00000‘0’0.001 n O s a m p [ e
Bl s 5 GRAVEL BACKGROUND=1.25 ppm )

o5 AL -

s BEDROCK

== SHALE

/ -//////' .//////////// . .
ADRIAN BROWN CONSULTANTS. INC.




NAME: KN-ABC-SB-044
(West of ABC-27)

PROJ. NO: 1123J

DRILLER: A. Morris Jr

GEOLOGIC LOG

DATE DRILLED: 02/17/95
CONTRACTOR: A. Morris & Associates

COMPLETION INFORMATION

BOREHOLE COMPLETED AS WELL? YES /

DEPTH OF WATER ENCOUNTERED:

: BOREHOLE DIAMETER: IN.
DRILLING METHOD: HSA CASING DIAMETER: IN
- HAMMER WEIGHT: 140 lbs " CASING GAGE: SCHEDULE
LOGGED BY: SCREEN SLOT SIZE: IN.
SCREEN SET FROM FT. 70 FT.
[J SHEET_1 OF_1 TOTAL DEPTH DRILLED FT.
DEPTH BLOWS/ HNu / PID WELL
eer> | LB6 (peprh | DESCRIPTION 100 @00 300 400 SO0 |COMPLETION
m 0 —
[) e — Silty clay; brown BRQ
L Sand; brown; coarse BRQ
[ 1.0 :—' RSN ;
j : ".’:’,:"‘ﬂai"‘i igzgse to very coarse; BRQ
R interbedded cloyey
r | borown
15 E— %(3‘3320‘3” S;o:ggrno sample;
20 E—‘ 0:’0%.%91 Ega;ggrno sample;
25 :— Sand; yellow/brown; BRQ
— coarse to very coarse;
| poorly sorted;
L no stainy no odor
30 — ,. .
- ey ooy |BKS
. ater |Tosrately sorsed
35 — ; b d
: gggﬂselo%%k very coarse; p 470
| poorly sorted;
| strong odor
Ej 40 — Sanch blacki
B coarse to very coarse; B
[ poorly sorted;
: strong odor
]:} 435 — Sand; Yellow/brown and
: troce grey; (washd
coarse to very coorsej
: poorly sorted
{j 0 L Shale 8 50.5; no sample
////,// 7728

7Z4

y 7 1 4
20 ///,/
\DRIAN BROWN CONSULTANTS, INC.




NAME: KN-ABC-SB-03A

(Twin ABC-9D
PROJ. NO: 1125J

GEOLOGIC LOG

DATE DRILLED: 02/16/95
CONTRACTOR: A. Morris & Associates
DRILLER: A. Morris Jr

DRILLING METHOD: HSA

LOGGED BY:

SHEET_1 0OfF 1

-~ HAMMER - WEIGHT: 140 tbs

COMPLETION INFORMATION

BOREHOLE COMPLETED AS WELL? YES /

DEPTH OF WATER ENCOUNTERED
BOREHOLE DIAMETER:

IN.

CASING DIAMETER:

IN.

CASING GAGE:
SCREEN SLOT SIZE:

SCHEDULE

IN.

SCREEN SET FROM
TOTAL DEPTH DRILLED

FT. 7O

FT.
FT.

DEPTH

FeeT> | HHO

BLOWS/
DEPTH

DESCRIPTION

HNu / PID
0 100 8?0 3?0 4?0 5?0

WELL
COMPLETION

0

10

15

20

25

30

35

40

45

o0

IITIIII[IIII\IIII]IITIlI Ifllllil[llll‘lllT‘lf[llllll‘

Sand; light brown;
coarse to very coarse;
poorly sorted;
occasional grovel;

no stalm; no odor

Sand; tight brown;
coarse to very cooarse;
poorly sorted;
occasional grovel;

no stain; no odor

Sand; light brown;
no grovel; no odor;
no staln

Sand; light brown/yellow;
coorse to very coarse;
no stain; no odor;
poorly sorted

Sand; :
coarse to very coorse;
poorly sorted;

no stoin; no odor

Sanch

light yeliow/brown;
poorly sorted;

no stain; no odor

Sand; black;

coorse to very coarse; RiStRRhrrne

strong odor;
sheen on woter; sample

Sand and gravel
brown and yellow;
very coorse;
strong odor

Sand and gravel;
brown and yellow;
very cCoorse;
strong odor

Gravel no recovery;
sheen @ 505

T T T 1 T

Bkg

k2

Bkg

Bkg.

3430

=3 GRAVEL

BEDROCK

= SHALE

BACKGROUND=L25 ppm % 1,
_ /////// //,///////////% ////////////

7

T ’/////5//,/.////// /////////////////
ADRIAN BROWN CONSULTANTS, INC.
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1

Benzene Toluene Ethylbenzene Xylenes Total BTEX
NAME DATE {ug1) (ugt) {ugl) (ug!) (ugl)
SVE-63 8/24/93 0.12 0.94 0.1 0.68 1.84
SVE-64 8/24/93 1.56 0.74 0.1 0.58 2.98
SVE-65 8/24/93 0.2 0.76 0.1 0.52 1.58
HSVE-66"| ~"8/24/93 |~ "0.2™ - 0.94 - 0.22 ~ 174 — T3
SVE-67 8/24/93 <0.08 1.52 0.32 1.26 3.18
SVE-68 8/24/93 0.12 0.82 0.12 0.64 17
SVE-69 8/24/93 0.14 0.84 0.08 0.70 1.76
SVE-80 8/24/93 3.34 2.2 0.58 1.96 8.08
SVE-81 8/24/93 < 0.08 1.94 <0.06 0.52 26
SVE-82 8/24/93 0.12 0.9 0.1 0.74 1.86
SVE-89 8/24/93 < 0.08 0.84 0.08 0.7 17
SVE-63 2/9/94 < 0.08 0.36 <0.06 <0.16 < 0.66
SVE-64 2/9/94 < 0.08 0.28 <0.06 <0.16 < 0.58
SVG-1 2/9/94 < 0.08 0.54 < (.06 <0.16 <0.76
SVE-29 3/16/94 < 0.08 0.46 0.22 0.5 1.26
SVE-63 3/16/94 <0.18 1.24 0.3 0.74 2.36
SVE-65 3/16/94 0.08 0.74 0.46 2.22 3.6
SVE-66 3/16/94 <0.22 0.78 0.38 0.92 2.16
SVE-80 3/16/94 0.24 0.7 0.22 0.94 2.08
SVE-81 3/16/94 0.08 0.86 0.18 0.78 2.06
SVE-63 4/21/94 < 0.08 0.4 <0.06 <0.16 <0.7
SVE-64 4/21/94 < (.08 0.22 <0.06 <0.16 <0652
SVE-65 4/21/94 < 0.08 0.3 <0.06 0.22 0.66
SVE-66 4/21/94 < 0.08 0.24 <0.06 <0.16 < 0.54
SVE-80 4/21/94 <0.08 1.1 <0.06 <0.16 <14
SVE-81 4/21/94 < (.08 0.98 <0.06 <0.16 <1.28
SVE-63 8/5/94 <0.12 0.1 < 0.06 0.18 0.42
SVE-66 8/5/94 0.08 0.38 <0.06 0.32 0.88
SVE-81 8/5/94 < 0.08 0.24 <0.06 0.26 0.64
SVE-82 8/5/94 < 0.08 0.24 < (.06 <0.16 <0.54
SVE-60 10/24/94 < 0.08 0.28 <0.06 0.28 0.7
SVE-63 10/24/94 <0.08 0.18 0.1 0.54 0.9
SVE-67 10/24/94 < (0.08 0.3 < (.08 0.34 0.8
SVE-68 10/24/94 < 0.08 0.16 <(.08 <0.08 <04
SVE-28 12/17/94 <0.08 0.5 0.3 1.82 27
SVE-48 12/17/94 < 0.08 0.16 0.24 1.64 . 2.12
SVE-69 12/17/94 <0.12 0.14 0.1 0.84 1.16
SVE-28 1/23/95 0.08 0.2 <0.08 0.5 0.9
SVE-48 1/23/95 < 0.08 < (.08 <0.08 0.36 0.6
SVE-69 1/23/95 <0.08 0.14 <0.08 0.58 0.88
SVE-28 2/13/95 < 0.08 0.2 <0.08 <0.08 <0.44
SVE-48 2/13/95 <0.08 0.2 <0.08 <0.08 <0.44
SVE-69 2/13/95 < 0.08 0.12 <0.08 <0.08 < 0.36
SVE-63 4/5/95 < 0.08 0.32 <0.08 0.16 0.64
SVE-64 4/5/95 < 0.08 0.36 <0.08 0.22 0.74
SVE-65 4/5/95 <0.08 0.26 <0.08 <0.08 <0.5
SVE-66 4/5/95 <0.08 0.1 <0.08 <0.08 <0.34
SVE-67 4/5/95 < 0.08 0.24 < (.08 < (.08 <0.48
SVE-68 4/5/95 <0.08 0.2 < (.08 <0.08 <0.44
SVE-69 4/5/95 < 0.1 0.22 < (.08 <0.08 <0.46
- ISVE-80 4/5/95 0.08 0.32 <0.08 <0.08 <0.58
SVE-81 4/5/95 < 0.08 0.26 <0.08 <0.08 <0.5
SVE-82 4/5/95 < 0,08 0.28 <0.08 <(0.08 -<0.52




|

|

BETX DEST.

KN ENERGY |
AIR SPARGING PROGRAM
SOIL BETX REDUCTION
AVG. REDUCTION OF BETX ) _
’DUE'TOﬂlIR'SPARGING"" = “{ 7981515 ug/kg” — |(from BETX reduction in soil: SOIL_RES.XLS)™ "~ |~
AREA AFFECTED = 75,000 |
THICKNESS OF SOIL = 20|ft {app. avg. thickness of stained soil)
VOLUME OF SOIL = 1500000 t°
SOIL DENSITY = 110]lbs/ft®
MASS OF STAINED SOIL = 75000000 |kg
TOTAL BETX DESTRUCTION |= 743.6363 kg

= 1636 |lbs.
BETX COMPONENT
OF FREE PRODUCT = 14.00% (from MSDS in Response to Comments on PPE Memo
TOTAL HC DESTRUCTION = 11685.71|Ibs.
transfer efficiency = 4.50%
combustion = 100%
HC destruction = 11647 {lbs. {from AIRINJOP sheet)

l

!

Page 1
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