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Golder 
Associates TECHNICAL MEMORANDUM 

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

To: Fran Costanzi, Remedial Project iVlanager Company: U.S. EPA 

From: Walter Weinig and Sarah Doyle Email: WWeiniq@aolder.com 

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

RE: SUMMARY OF REMEDIATION ACTIONS RELATED TO OPERABLE UNIT 2 (0U2) AT THE 
CASPER COMPRESSOR STATION 

This technical memorandum presents 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 (0U1) includes the groundwater contaminant 

plumes and 0U2 includes the sources for groundwater contamination. This memorandum presents 

information primarily related to 0U2, source areas. 

BACKGROUND 
In 1987, groundwater under and immediately north of the Site was found to contain trace 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 Actions 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 0U2, is presented in Table 1. 

REMEDIATION ACTIONS FOR 0U2 

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. 
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Remediation actions specific to 0U2 were presented in the 0U2 Phase 1 Report, prepared by Adrian 

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 0U2 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; 
"I 

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 

0U2. 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 0U1. Pre-air 

sparging conditions are summarized in Tables 2 and 3. Remediation of 0U1 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 

^Golder 
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"1, 
-J 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). 
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Results 

To determine when air sparging was complete, soil gas measurements of volatile organic vapors were 

measured with a portable photoionization detector (PID). Groundwater and soil gas samples were 

collected to confirm the results from the PID. The soil gas results 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 (ng/kg). (ABC 1995) 

SUMMARY OF OU2 REMEDATION 

Based on the results of the Phase 1 0U2 remediation, ABC (1995) concluded that the air sparging 

program was successful in achieving the goal to "ensure long-term effectiveness and permanence of 

OU-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 0U2 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 documents are 

attached to this memorandum 
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TABLE 1 
TIMELINE OF ACTIVITIES RELATED TO 0U2 AT THE CASPER COMPRESSOR STATION 

0 
D 

Date 1 Activity 
Summer 1986 

Early-mid 1987 

Summer 1987 

Dec-87 

Jan-88 

March 1988-
June 1990 

Early-mid 1988 

Mid-late 1988 

Jan-89 
Mar-89 

14-Aug-91 
October -

November 1992 

October 28, 1993 
-March 9, 1995 

24-Apr-98 
22-Jun-98 

Nov-98 
11-Feb-99 

Sep-04 

21-Aug-09 

30-Sep-09 

USEPA and Wyoming Department of Environmental Quality (WDEQ) begin investigation of 
the area in and around the Brookhurst subdivision. Three monitoring wells installed on the 
property by KN. 
Ecology and Environment performs Expanded Site Investigation of Brookhurst subdivision 
and surrounding facilities. 

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

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. 

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. 
O'Brien & Gere performs RI/FS activities for Brookhurst subdivision. 

ERT performs Phase 1 and Phase II studies under contract to KN, focusing on area around 
flare pit. 2 feet of floating product found in piezometer KNP-2. 
ABC performs Phase III study to identify extent of free product at KN facility. Study expanded 
to include information necessary for EE/CA. 
Brookhurst subdivision connected to Evansville public water supply system. 
EE/CA report completed and submitted to USEPA. 

Consent Decree for Mystery Bridge Superfund Site 
Air sparging pilot test to address 0U2 (source areas) at the KN facility. Sparging shown to 
have little effect on groundwater levels. 

Full-scale air sparging system operated to address 0U2 soils. Approximately 1,600 pounds 
of B1 bX estimated to have been removed. 
KN certifies completion of OU2 remediation. 
USEPA approves certification of completion for 0U2 remediation and terminates 
Administrative Order on Consent 
5-year review conducted. 
USEPA issues letter certifying completion of 5-year review. Letter includes statement that 
"0U2 remedial action objectives have been fully achieved." 

SVE/air-sparging system and groundwater infiltration gallery decommissioned and removed 
from site per approved work plan. 

Site visit for 2009 5-year review. Site visit included Fran Costanzi from USEPA and Jane 
Francis from WDEQ. 

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 

SB-01 

SB-02 
SB-03 

SB-04 

SB-05 

Concentration (^g/kg), July 1993 

Benzene 

<10.00 

<10.00 
<10.00 

<10.00 

<10.00 

Ethylbenzene 

810 

660 
2000 

5900 

1400 

Toluene 

<9.75 

<9.75 
<9.75 

<9.75 

<9.75 

Xylenes 

5500 
4900 
11000 

22000 

5300 

Notes 

North of KNABC-09 

Center of old pond 
Near flare pit 

West of KNABC-27 

Completed as KNABC-91 
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TABLE 3 
SOIL GAS BTEX CONCENTRATIONS BEFORE AIR SPARGING 

Sample ID 

KNSVE-63 

KNSVE-64 

KNSVE-65 

KNSVE-66 

KNSVE-67 

KNSVE-68 
KNSVE-69 

KNSVE-80 

KNSVE-81 
KNSVE-82 

Field Blank 

Concentration (ppm), August 1993 

Benzene 
0.12 

1.56 
0.2 

0.2 

<0.08 

0.12 
0.14 

3.34 

<0.08 
0.12 

<0.08 

Ethylbenzene 
0.1 

0.1 

0.1 

0.22 

0.32 

0.12 
0.08 

0.58 

<0.06 
0.1 

0.5 

Toluene 
0.94 

0.74 

0.76 
0.94 

1.52 

0.82 
0.84 

2.2 

1.94 

0.9 

1.26 

Xylenes 

0.68 

0.58 

0.52 

1.74 

1.26 

0.64 
0.7 

1.96 

0.52 
0.74 

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. 
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TABLE 4 

SOIL BTEX CONCENTRATIONS AFTER AIR SPARGING 

Sample ID 

SB-01 A 

SB-02A 

SB-03A 

SB-04A 

SB-05A 

Concentration (ng/kg), February 1995 

Benzene 

<8 
<8 

<8 
<8 
<8 

Ethylbenzene 

570 

280 

93 

1700 

280 

Toluene 

<8 
<8 
<8' 
<8 
<8 

Xylenes 

2900 

260 

400 

3000 

430 

Notes 

North of KNABC-09 

Center of old pond 

Near flare pit 

West of KNABC-27 

Completed as KNABC-91 
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K N Energy, Inc. 
370 Van Gordon Street 
P.O. Box 281304 
Lakewood, CO 80228-6304 
(303) 989-1740 

>^)ril24,1998 

Lisa Lloyd 
United States Envinnmiental Protection Agency 
999 18*̂  Street Suite 500 
Denver, CO 80202 
MailcodeEFR-SR 

zlU.rC-^j BRANCH 

RE: Operable Unit 2 Con^etitm Cotification 

D 

D 

Dear Ms. Uayd and Mr. Jaiamillo: 

KN Eneisy-^CN) is pleased to provide this Certification of Conqiletion for OperaUe Unit 2 (OU-2) at the 
Brooidiurst site in conformance with the Administr^ive Order for Removal Action on Consent (Removal 
Order) dated December 15,1987 and the subsequent two amendments. 

KN certifies that it has oomideted all the lequiiements of the Removal Order and its anwadments. The 
following paragraidi conforms to typcal standards for work comidetion certification. 

/ cerUfy 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 comf^ete. I am aware tiiat there are significant 
penalties for submitting false information, induing the possibility of fine and 
imprisonment for knowing violations. 

KN continues to sqjfnedate the ooq>erati(m and conqjcdiension of the EPA in regards to conqdicated 
environmental issues. We look forward to your closure response. 

(—I 
Sincerely, 
KN Energy, Inc. 

Hayden Truscott 
Environmental Manager 

ec:JK,SA 

File:! 123 A.-980423 
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1998 EPA LETTER APPROVING CERTIFICATION OF COMPLETION OF OU2 ACTIVITIES 
AND TERMINATING ADMINISTRATIVE ORDER ON CONSENT 



^^'"T^. UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION VIII 

999 18th STREET • SUITE 500 
DENVER, COLORADO 80202-2466 

510256 

Ref: 8 EPR-SR 

Hayden Truscott 
Environmental Manager 
KN Energy Inc. 
370 Van Gordon Street 
PO Box 281304 
Lakewood Co 80228-2466 

Dear Mr. Truscott: 

RE: Termination of Administrative 
Order on Consent ( Docket 
No CERCLA VIII-88-01. and 
all its amendments) for 
Mystery Bridge Rd. / U.S. 
Highway 20 

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 certification by KN Energy (KN) of satisfaction of activities required by 
the Order. This notice does not temninate 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 
Muller at (303) 312-6916. 

Sincerely, 

cc: Bert Garcia, EPR-SR 
Sheldon Muller, ENF-L 

,5haron Abendschan, ENF-T 

Dale Vodehnal 
Program Director 
Office of Ecosystem Protection 
and Remediation 

Ptintmd on Beeyeled Paper 
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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 I Workplan for 
the KN Energy Gas Compressor Station, Casper, Wyoming (ABC, 1993d) (OU-2 Wori<plan), 
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 

Constituent 

Benzene 

Ethylbenzene 

Toluene 

Xylenes 

MCL 
(^g/i) 

5 

700 

1,000 

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 Unit 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 hydrbcartsons via three phases: free floating product, groundwater, 
and soil vapor. The SVE system extracts vapor phase hydrocari^ons from the unsaturated 
interval between the water table and the ground surface. The PAT system pumps 
groundwater to tiie surface where volatile hydrocarbons are removed by air stiripping. Floating 
product, when present, is removed from the groundwater extraction wells when tiie PAT 
system is in operation. As part of OU-1, the removal action was selected as the remedy for the 
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KN Facility. The OU-1 remedial system continued to operate while ttie wori< set forth by the 
OU-2 Wori<plan 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 
tiie OU-2 Wori<plan, is described in detail in the 0U-1/0U-2 Design Report, KN Energy Gas 
Compressor Station (ABC, 1993e). 

2.0 OBJECTIVES OF OU-2 PHASE I 

2.1 OVERALL OBJECTIVES , 
The overall objective for OU-2 at the KN Facility is to "[ejnsure long-tenn 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 tiie concentration in groundwater of contaminants originating from tiiese 
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; 

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

6. Address remaining source areas, if necessary. 

J Adrian Brown Consultants, Inc. 950626/1125J 



D 
D 

D 
D 

D 
n 
U 

D 
D 

D 

0 

OU-2 PHASE I REPORT _ _ ^ _ ^ _ _ _ Page 3 

3.0 SCOPE OF WORK 
The proposed scope of wori< for achieving the objectives of OU-2 Phase I is set forth in the 
OU-2 Wori<plan (ABC, ig93d) and outiined in tiie following steps: 

1. Evaluate the results of tiie groundwater sampling conducted in March 1993; 

2. Collect soil samples from tiie remaining (pre-air sparging program) impacted areas as 
part of the air sparging program; 

3. Implement a full-scale air sparging program; 

4. Review and revise the ARARs; 

5. Confirm soil conditi'ons at the KN Facility after completion of tiie air sparging program; 

6. Assess success of the existing PAT and SVE systems and air sparging program; 

7. Prepare a summary report for OU-2 Phase I; and 

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

4.0 ARARs UPDATE 
A new assessment to update the ARARs 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 cun'ent conceptual model 
is illusti^ted in Figure 1. It is based on two BETX source points: tiie process area and tiie 
fomner flare pit, whose areal and cross-sectional extents are shown in Rgures 2 and 3 (ABC, 
1989). The source from the process area migrated vertically into the soil, while the source 
from tiie former flare pit was subject to buming, which resulted in a low volatile hydrocarî on 
fluid that migrated into tiie soil. The BETX compounds migrated by gravity in the vertical 
direction to the water table, and spread horizontally in tiie vadose zone by capillarity. The 
floating product spread out on tiie water table becoming elongated down gradient to the 
nortiieast and was smeared vertically in tiie saturated zone due to fluctuating water levels. 
When groundwater contacts these materials, BETX components transfer into the groundwater 
in tiie 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 hydrocarî ons 
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 tiie aquifer, provides a fluid medium 
capable of volatilizing remaining hydrocarisons, and delivering oxygen to enhance 
biodegradation in this zone. Air sparging was chosen as the remedial technology for OU-2. 
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6.0 PRE-AIR SPARGING CONDITIONS 
Air sparging was chosen as the technology for OU-2 to achieve and maintain tinal cleanup 
standards. The levels of BETX existing in tiie groundwater system at the KN Facility prior to 
air sparging were already very low due to tiie 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 tiiat existed prior to tiie start of air sparging. 

6.1 CLEANUP ACHIEVED BY OU-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 tiie 
remedial system were pump-and-treat, soil vapor extinction and product recovery. In addition, 
in-situ biodegradation by indigenous bacteria has contilbuted to the reduction of hydrocarbon 
mass at the KN Facility. Figure 4 presents the removal rates over time for tiie various 
treatinent 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 tiiat consisted of groundwater, soil, and soil gas sampling. 
The results are discussed below. 

6.2.1 Soil Sampling 
In accordance with the OU-2 Wori<plan and the Air Sparging Report, soil samples were 
collected at the five locations shown in Rgure 5 in order to characterize soil conditions prior to 
air sparging. Sampling was perfonned from July 15, 1993 to July 19, 1993 following 
procedures set forth in ABOSOP-SLS023 (ABC, 1993a), which consists of drilling with a 
hollow-stem auger and collecting soil samples witii a split spoon sampler every five feet The 
sample exhibiting tiie highest reading using a photo-ionization detector (PID) was sent to an 
analytical laboratory to analyze for BETX using EPA Metiiod 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 0 1 . 

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

Sample 
Location 

SB-01 

SB-02 

SB-03 

SB-04 

SB-05 

BENZENE 

<10.00 

<10.00 

<10.00 

<10.00 

<10.00 

ETHYLBENZENE 

810 

660 

2000 

5900 

1400 

TOLUENE 

<9.75 

<9.75 

<9.75 

<9.75 

<9.75 

XYLENES 

5500 

4900 

11000 

22000 

5300 

NOTES 

North of KNABG-09 

Center of old pond 

Near flare pit 

West of KNABC-27 

Completed as 
KNABC-91 

Borehole ABOSB-05 was completed for use as a 2" groundwater monitoring well, as shown in 
the borehole log in Appendix 0 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 tiiis report 

Adrian Brown Consultants, Inc. 950626/1125 J 



D 
OU-2 PHASE I REPORT Page 5 

0 

D 

D 

0 

0 
D 
0 

Table 2 indicates that both benzene and toluene in residual hydrocarbons in the soil were 
undetectable at detection limits of 10 //g/kg and 9.75 //g/kg, respectively. Ethylbenzene 
and xylenes were present at low to moderate concentrations, ranging from 660 ^g/kg to 
22,000 ixQ/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 tiie vadose zone during air sparging so tiiat no injected air enriched in volatiles 
could escape from the KN Facility. The SVE blower tiiat was operating as part of the OU-1 
system was upgraded in size to increase extinction 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 tiie SVE system had been 
off for a period of 114 days (since April 22, 1993), samples were collected in Tenax absori3tion 
tubes and sent to an analytical laboratory for BETX analysis using EPA Method 8260. 

The field blank detected toluene, etiiylbenzene and xylenes above the detection limit which is 
not unusual given the quality of the ambient air in tiiis 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 results, and tiie analytical 
reports are shown in Appendix B-2. The soil gas sampling results reveal that rebound of BETX 
in tiie soil gas was not appredable after 114 days of SVE shutdown. 

Table 3: Soil gas 

Sample 
1 Location 

KNSVE-63. 

KNSVE-64 

KNSVE-65 

KNSVE-66 

KNSVE-67 

KNSVE-68 

KNSVE-69 

KNSVE-80 

KNSVE-81 

KNSVE-82 

FIELD BLANK 

sampling analytical results (ppm), August 1993 

Benzene 

0.12 

1.56 

0.2 

0.2 

<0.08 

0.12 

0.14 

3.34 

<0.08 

0.12 

<0.08 

Ethylbenzene 

0.1 

0.1 

0.1 

0.22 

0.32 

0.12 

0.08 

0.58 

<0.06 

0.1 

0.5 

Toluene 

0.94 

0.74 

0.76 

0.94 

1.52 

0.82 

0.84 

2.2 

1.94 

0.9 

1.26 

Xylenes 

0.68 

0.58 

0.52 

1.74 

1.26 

0.64 

0.7 

1.96 

0.52 

0.74 

1.54 
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6.3 GROUNDWATER 
Groundwater sampling was conducted in March 1993 to determine tiie pre-sparging BETX 
concentrations in the shallow aquifer. The results indicated tiiat there was one remaining zone 
where BETX concentrations exceeded the MCLs, and one zone where BETX concentrations 
were at tiie MCLs, as shown in Figure 7. The zone where benzene exceeded tiie MCL was 
around tiie flare pit (KNGW-2 and KNMW-6), and tiie zone where benzene was at tiie MCL 
was along the nortiiem fenceline (KNABC-11 and KNABC-27). The maximum benzene 
concentration measured was 40 |xg/l in groundwater monitoring well KNGW-02. Table 4 
shows pre-sparging analytical results for BETX dissolved in the groundwater at tiie KN Facility, 
including historical maximum and minimum values up until that time. 
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Table 4: Pre-sparging groundwater BETX concentrations (ng/l) 

Well 

Name 

MCL 

EPA-1-08 

EPA-1-09 

EPA-1-10 

EPA-1-11 

EPA-2-11 

EPA-2-14 

KNABC-01 

KNABC-02 

KNABC-03 

KNABC-05 

KNABC-06 

KNABC-07 

KNABCOg 

KNABC-10 

KNABC-11 

KNABC-12 

KNABC-15 

KNABC-16 

1 KNABC-17 
1 KNABC-18 
1 KNABC-19 

KNABC-20 

KNABC-21 

KNABC-22 

1 KNABC-23 
KNABC-24 

KNABC-25 

1 KNABC-26 

Pre-Sparge 

Date 

03-Feb«2 

2&-Mar-93 

26-Mar-93 

01-Nov-SO 

26-Mar-g3 

26-Mar-93 

25^ar-€3 

24-Mar-93 

24-Mar-^ 

25-Mar-93 

25-Mar-93 

24^ar-93 

25-Mar-93 

25-Mar-93 

2S-Mar-93 

^Mar-93 

24-Mar-93 

24-Mar-93 

2&War-93 

24-Mar-93 

24-Mar-93 

^•Mar-93 

24-Mar-93 

30-Oct-90 

24-Mar-93 

OI-Nov-90 

25-Mar-93 

25-NOV-92 

Benzene | 

Pre-
Sparge 

<1.00 

4.00 

<0.80 

<1.00 

<0.80 

<0.80 

<0.80 

<0.80 

<0.80 

3.00 

1.00 

<0.80 

<0.80 

<0.80 

5.00 

3.00 

<0.80 

<0.80 

4.00 

<o.ao 
<0.80 

0.80 

<0.80 

<1.00 

"CO.80 

<1.00 

<0.80 

<0.80 

Minimum Maximum 

1 
<1.00 

<0.80 

<0.80 

<1.00 

<0.80 

<0.80 

<0.80 

<0.80 

<0.80 

<0.80 

<1.00 

<0.80 

<0.80 

<0.80 

<1.00 

<0.50 

<0.80 

<0.80 

<1.00 

<0.80 

<0.80 

<0.80 

<0.80 

<0.50 

<0.80 

<0.50 

<0.50 

<0.80 

4.001 

7.00 

40.00 

<5.00 

70.00 

2.00 

<1.00 

0.41 

<1.00 

330.00 

1.00 

<5.00 

<5.00 

<5.00 

33.00 

3.00 

0.46 

<1.00 

<100.00 

<1.00 

<1.00 

3.91 

<1.00 

<1.00 

<1.00 

<5.0J,M 

200.00 

220.00 

Etiiylbenzene | 

Pre-
Sparge 

<5.00 

22 

40.00 

-:5.00 

6.00 

6.00 

<0.60 

<i.eo 
O.60 

38.00 

3.00 

<0.60 

2.00 

• <0.60 

120.00 

5.00 

<0.60 

<0.60 

31.00 

<0.60 

•£0.60 

70.00 

<0.60 

<5.00 

<0.60 

<5.00 

<0.60 

1 7.00 

Minimum 

700 

•«1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<1.00 

<0.60 

<0.60 

<0.60 

<5.00 

<1.00 

<0.60 

<1.00 

<0.60 

<1.00 

<1.00 

<0.01 

<0.60 

<:5.00 

<0.60 

<0.60 

<5.00 

<0.60 

<0.50 

<0.60 

<0.S0 

<0.50 

<5.00 

Maximum 

2.00J 

22.00 

40.00 

<5.00 

190.00 

6.00 

<5.00 

<5.00 

<5.00 

160.00 

<3.00 

<5.00 

<2.00 

<5.00 

120.00 

5.00 

<S.OO 

<5.00 

31.00 

<5.00 

<5.00 

110.00 

<5.00 

<5.00 

<5.00 

40.00 

170.00 

1600.00 

Toluene | 

, Pre-
Sparge 

Minimum Maximum 

1.000 1 

<5.00 

<0.78 

<0.78J 

<5.00 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<5.00 

<0.78 

<5.00 

<0.78 

<0.78 

•«1.00 

<0.78 

<0.78 

<1.00 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.50 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.50 

<0.78 

<0.50 

<0.50 

<0.78 

100.00 

96.00 

98.00 

<6.00 

101.00 

105.00 

<5.00 

1.04 

<5.00 

S3.00 

<5.00 

9.00 

9.00 

9.00 

83.00 

104.00 

0.75 

2.81 

<100.00 

1.33 

6.00 

2.67 

<5.00 

<5.00 

<5.00 

105.00 

<10.00 

520.00 

Pre-
Sparge 

Xylenes 

Minimum Maximum 

10,000 1 

<5.00 

<23.00 

11.00 

<5.00 

9.00 

<3.00 

<1.54 

<1.54 

<1.54 

25.00 

3.00 

<1.54 

4.00 

<1.54 

54.00 

10.00 

<1.54 

<1.54 

1Z0O 

<1.54 

<1.54 

62.00 

<1.54 

<5.00 

<1.54 

<5.00 

<1.54 

3.00 

<1.00 

<1.00 

<1.00 

<1.00 

<3.00 

<1.00 

<1.00 

<0.01 

<1.00 

<5.00 

<5.00 

<1.00 

<1.00 

<1.00 

<5.00 

<0.50 

<0.01 

<1.00 

<5.00 

<1.00 

<1.00 

<5.00 

<1.00 

<0.50 

<1.54 

<0.50 

<0.50 

3.00 

<5.00 

<23.00 

27.00 

<5.00 

1300.00 

<3.00 

<5.00 

<5.00 

<5.00 

1940.00 

<7.00 

7.00 

10.00 

34.00 

1300.00 

110.00 

<5.00 

<5.00 

360.00 

14.00 

T2.00 

411.02 

<5.00 

<5.00 

<5.00 

47.00 

270.00 

6900.00 1 
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j Well 

Name 

MCL 

KNABC-27 

KNABC-34 

KNABC-35 

KNABC-36 

KNABC-50 

KNABC-70 

KNABC-71 

KNABC-72 

KNABC-73 

KNGW-01 

KNGW-02 

KNGW-03 

KNMW-04 

KNMW-05 

KNMW-06 

KNMW-07 

OBG-07 

Pre-Sparge 

Date 

25-Mar-93 

4-Od-92 

31-Mar-92 

28^ul-92 

19-Oct-92 

13-Apr-93 

13-Apr-93 

13-Apr-93 

13-Apr-93 

24-Mar-93 

26-Mar-93 

26-Mar-93 

25-Mar-93 

25-Mar-93 

26-Mar-93 

26-Mar-93 

26-Mar-93 

Pre-
Sparge 

Benzene 

Minimum Maximum 

1 
5.00 

7.00 

97.00 

2.00 

4.00 

6.00 

<0.80 

22.00 

22.00 

<0.80 

40.00 

4.00 

<0.80 

<0.80 

18.00 

<0.80 

<0.80 

<5.00 

<1.00 

3.00 

<1.00 

1.00 

3.00 

<0.80 

13.00 

5.00 

<0.80 

<1.00 

<1.00 

<0.80 

<0.80 

<1.00 

<0.80 

<0.80 

25.00 

54.00 

7370.00 

155.00 

29.00 

15.00 

<0.80 

200.00 

8Z0O 

<1.00 

40.00 

<4.00 

<5.00 

<500.00 

4200.0SP 

<250.00 

<5.00 

Ethylbenzene | 

Pre-
Sparge 

240.00 

13.00 

45.00 

13.00 

48.00 

6.00 

4.00 

79.00 

45.00 

<0.60 

110.00 

36.00 

<0.60 

<0.60 

6.00 

4.00 

<0.60 

Minimum Maximum 1 

700 ] 

<5.00 

<5.00 

<5.00 

<5.00 

<50.00 

3.00 

4.00 

30.00 

36.00 

<0.60 

<5.00 

<5.00 

<0.60 

<0.60 

<1.00 

<1.00 

<0.60 

240.00 

86.00 

1535.00 

164.00 

177.00 

16.00 

4.00 

92.00 

140.00 

<5.00 

110.00 

36.00 

<5.00 

210.0J 

6.00 

140.0J 

<5.00 

Toluene | 

Pre-
Sparge 

Minimum Maximum 1 

1,000 

<0.78 

<0.78 

16.00 

<0.78 

4.008 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

•<0.78 

<0.78 

<0.78 

•<;0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.50 

•<5.00 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

<0.78 

52.00 

12.00 

400.00 

25.00 

284.00 

6.00 

<0.78 

1.00 

2.00 

<5.00 

38.00 

5.00 

<5.00 

«:500.00 

5000.0SP 

90.00 

<5.00 

Xylenes | 

Pre-
Sparge 

Minimum Maximum || 

10,000 1 

300:00 

18.00 

190.00 

13.00 

13.00 

31.00 

4.00 

210.00 

83.00 

<1.54 

160.00 

39.00 

<1.54 

<1.54 

16.00 

7.00 

<1.54 

42.00 

<5.00 

<5.00 

13.00 

6.00 

9.00 

4.00 

77.00 

68.00 

<1.54 

<5.00 

<5.00 

<1.54 

<1.54 

<3.00 

<3.00 

<1.00 

300.00 

270.00 

2415.00 1 

820.00 

943.00 

64.00 

4.00 

210.00 

190.00 

<5.00 

160.00 

170.00 

<5.00 

1800.00 

920.00 

1100.00 

<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. 

n The air sparging building was constructed with 9' walls to ensure ample room for the 
U 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 
n provide ventilation in the summer season. A man-size door is also installed on the eastern 
U 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 operation of the 
n compressors during the winter months. 

The belts and sheaves on the SVE blower were exchanged for larger duplex belts and 
n 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 tiie air sparge well and monitoring parameters such as 
dissolved oxygen in the groundwater, and oxygen, carbon dioxide, methane and volatile 
vapors concentirations in the soil gas. To evaluate the effects of each component of tiie 
system, testing was performed in conjunction with the operati'on of the SVE system, and while 
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the SVE system was shut down. Based on tiie 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, tiie air injection flowrate was set between 5 and 10 scfm to conduct 
tiie 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 
tiie soil gas. Photos 8 and 9 show ttie control section at SPG-5 and soil gas sampling from tiie 
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 tiie effect of variable flowrates on the oxygen transfer to the water 
and indicates tiiat 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 tiiat prevent air from dispersing tiiroughout tiie saturated zone. 

7.2.2 Oxygen, Carbon Dioxide and Methane 
A portable GA-90 Infrared Gas Analyzer was used in tiie field to collect data on oxygen, 
carison 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 quanti'ti'es of methane in the soil gas 
before the SVE system was turned on. The presence of methane in SVE-64, SVE-65, SVE-
66, 5VE-80, and SVE-81 suggests that anaerobic decomposition was taking place due to tiie 
lack of oxygen available to the bacteria in the subsurface. The bacteria present in the 
subsurface at the KN Facility may be facultative, meaning tiiat when there is oxygen present 
the microbes function aerobically, but in the absence of oxygen, they function as anaerobes. 

Operation of tiie SVE system caused a substantial increase in the concentration of oxygen 
and decrease in tiie concentration of cartoon dioxide and methane in the unsaturated zone as 
it drew soil gas from outside the zone of impact and from the atmosphere tiirough channels of 
low resistance (e.g. - Elkhom Creek bank cut). Figure 13 shows the change in oxygen, carison 
dioxide and methane during the testing period and indicates tiiat soil gas concenfa'ati*ons were 
trending towards atinospheric concentirations of 21% oxygen and zero percent carison dioxide. 
Methane was completely extracted during the test period. 

Soil gas measurements of oxygen and carison dioxide concentrations in the vadose zone 
during air injecb'on through SPG-5 confirmed that lower flowrates disperse tiie injected air more 
efficientiy. Figure 14 shows that at higher flowrates the concentration of oxygen in the soil gas 
increases, whereas at lower flowrates, the oxygen concenfa'ation in tiie 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 photo-ionization detector (PID) was not successful 
using the field apparatus designed for use during tiie optimization period. All organic vapors 
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exb'acted from the SVE wells for measurement with the GA-90 were at or t>elow 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, tiie results of which are discussed in Section 8.0 of this report. 

7.3 OPERATION 
The air sparging program was initiated on October 28, 1993 and operated for 495 days until 
March 9, 1995. Air injection took place through five clustei's of air sparging wells, labelled as 
Groups 1 through 5, starting at the downgradient (northeastern) edge of the KN Facility and 
progressing in an upgradient direction (Plate 1).̂  Photos 10,11 and 12 show tiie 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 dally average 
injection rate per air sparging well is shown in Figure 15 along witii the 30 day running 
average. The number of air sparging wells operati'ng at any given time during tiie 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. 

7.3.2 Total air injection and soil gas extraction 
U The daily air injection flowrate for the entire system, shown in Figure 17, varied during the air 

sparging program primarily due to tiie 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 tiie number of air 
sparging wells in operation at any given time. A total of 58 million cubic feet of air was injected 

r-1 into tiie subsurface during the air sparging program. 

Soil gas extraction flowrates, shown in Figure 18, varied due to changes in the configuration of 
r-, tiie operational wells and upsets in tiie PAT system. Extraction rates were maintained above 

air injection flowrates at approximately 115 scfm to ensure tiiat all air injected was recovered. 
A total of 78 million cubic feet of soil gas was exti^cted 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. 

U 

^ The Air Sparging Report proposed operating separate cells made up of a number of air 
sparging wells, however, the capacity of tiie air compressors allowed more than one cell to 
operate at a time. In addition, tiie air sparging wells around the flare pit were operated virtually 
continuously tiiroughout 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 tiiroughout tiie air sparging program. 
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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 tiien Collected from groundwater monitoring and SVE wells closest to 
the operating group of air sparging wells, as set fortii in tiie Air Sparging Report̂ . The results 
are presented in Section 8.0 of this report 

0 
D 
• 

Q 

^ 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 RESULTS 

8.1 SOIL 
In accordance with the OU-2 Woritplan 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 Febmary 22, 1995, following procedures set forth in ABC-SOP-SLS023 (ABC, 1993a), 
which consists of drilling witii a hollow-stem auger and collecting soil samples witti a spilt 
spoon sampler every five feet The sample exhibiting tiie 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 Table 5 and Appendix B-1, and 
tiie borehole logs are shown in Appendix C-2. 

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

Sample 
Location 

SB-01 A 

SB-02A 

SB-03A 

SB-04A 

SB-05A 

BENZENE 

<8 

<8 

<8 

<8 

<8 

ETHYLBENZENE 

570 

280 

93 

1700 

280 

TOLUENE 

<8 

<8 

<8 

<8 

<8 

XYLENES 

2900 

260 

400 

3000 

430 

NOTES 

North of KNABC-09 

Center of old pond 

Near flare pit 

West of KNABC-27 

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. Etiiylbenzene and 
xylenes, which account for the majority of tiie BETX constitijents in the soil, were substantially 
reduced during tiie air sparging program. The average total BETX reduction over tiie air 
sparging program was 9,915 jig/kg. 

8.2 SOIL GAS 
Soil gas monitoring consisted of field measurements and laboratory analyses of samples 
collected from tiie SVE networic of wells. Field samples were collected intermittentiy to monitor 
the progress of the air sparging program, and samples for laboratory analysis were collected to 
confimi 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 
exb-action 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 tiie volatile 
organic vapors concentrations. 
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Figure 21 shows that after beginning air injection into each new group of air sparging wells tiie 
SVE networic operating in tiiat zone, witii tiie exception of Group 2 wells, indicated an elevated 
level of organic vapors in tiie soil gas. Over time as air sparging continued, the PID readings 
trended downwards indicating tiie reduction of organic vapors in the vadose zone. Without 
adequate background PID measurements, it is difficult to ascertain whetiiertiie soil gas in the 
vadose zone was elevated in organic vapors due to air sparging activities in tiie saturated 
zone, or due to volatilization of residual hydrocariaons ti^pped in the soil matrix of the 
unsaturated zone. Figures 22 (a, c-e) (indiv. G1345 PID) however, suggest tiiat air sparging 
caused an initial rise in the concentration of volatile organic vapors in tiie vadose zone as tiie 
injected air liberated volatile hydrocarbons from tiie satijrated zone and transported them to 
the vadose zone, where tiiey were measured and extracted. 

8.2.2 BETX levels in SVE wells 
Soil gas concenti^tions of BETX were already very low at ttie beginning of tiie air sparging 
program, but a decrease in the concentrations was still observed tiiroughout the air sparging 
program. Figures 23 (a-d) show a downward trend in Oie concenti^tions of tiie different BETX 
constituents, and Figure 24 shows the total BETX concentration and tiie decreasing trendline 
associated witii the data. Spikes witiiin the individual groups indicate that air sparging was 
active in transporting BETX to tiie vadose zone, and ttie decreasing BETX concenbations 
suggest tiiat tiie zone of residual hyrocariaon saturation at tiie 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 

1 
NAME 

SVE-63 
SVE-64 
SVE-65 
SVE-66 
SVE-67 
SVE-68 
SVE-69 
SVE-80 
SVE-81 
SVE-62 
SVE-89 
SVE-63 
SVE-64 
SVG-1 
SVE-29 
SVE-63 
SVE-65 
svE-ee 
SVE-80 
SVE-81 
SVE-63 
SVE-64 
SVE-65 
SVE-66 
SVE-80 
SVE-81 
SVE-63 

1 SVE-66 
1 SVE-81 

SVE-82 
SVE.60 
SVE-63 
SVE-67 
SVE-6B 
SVE-28 
SVE-48 
SVE-69 
SVE-28 
SVE-48 
SVE-69 
SVE-28 
SVE-48 
SVE-69 
SVE-63 
SVE-64 
SVE-65 
SVE-66 
SVE-67 
SVE-68 
SVE-69 
SVE-80 
SVE-81 
SVE-82 

DATe 

8/24/93 
8^4/93 
8/24/93 
8/24/93 
8/24/93 
8/24«3 
8/24/93 
8/24/93 
8/24/93 
8/24/93 
8C4/93 
2^/94 
2Jm4 
2«/94 
3/16/94 
3/16«4 
3/16/94 
3/16/94 
3/16/94 
3/16/94 
4/21/94 
4/21/94 
4/21/94 
4/21/94 
4/21/94 
4/21/94 
8«/94 
8^/94 
8/5/94 
8/5/94 

10/24/94 
10/24/94 
10/24/94 
10C4/94 
12/17/94 
12/17/94 
12/17/94 
1/23/95 
1/23/95 
M23m 
2/13/95 
2/13«5 
2/13/95 
4/5/95 
4^/95 
4/5/95 
4^/95 
4««5 
4/5/95 
4/5/95 
4/5/95 
4^/95 

Benzene 
(ug/l) 

0.12 
1.56 
0.2 
0.2 

<0.08 
0.12 
0.14 
3.34 

<0.08 
0.12 

<0.08 
<:0.08 
<0.08 
<0.08 
<0.08 
<0.18 
0.08 

<0.22 
0.24 
0.08 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.12 
0.08 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.12 
0.08 

<0.08 
<0.08 
<0.08 
<0.08 
<o.oe 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.1 
0.08 

<0.08 
4«/95 < 0.08 1 

Toluene 
(ua^) 

0.94 
0.74 
0.76 
0.94 
1.52 
0.82 
0.84 
2.2 
1.94 
0.9 
0.84 
0.36 
0.28 
0.54 
0.46 
1.24 
0.74 
0.78 
0.7 
0.86 
0.4 

0.22 
0.3 

0.24 
1.1 

0.98 
0.1 
0.38 
0.24 
0.24 
0.28 
0.18 
0.3 
0.16 
0.5 

0.16 
0.14 
0.2 

<0.08 
0.14 
0.2 
0.2 
0.12 
0.32 
0.36 
0.26 
0.1 
0.24 
0.2 

0.22 
0.32 
0.26 
0.28 

Ethylbenzene 
(ug/l) 

0.1 
0.1 
0.1 
0.22 
0.32 
0.12 
0.08 
0.58 

<0.06 
0.1 
0.08 

- <0.06 
<0.06 
<0.06 
0.22 
0.3 
0.46 
0.38 
0.22 
0.18 

<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

0.1 
<0.08 
<0.08 

0.3 
0.24 
0.1 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 

Xylenes 
(ug4) 

0.68 
0.58 
0.52 
1.74 
1.26 
0.64 
0.70 
1.96 
0.52 
0.74 
0.7 

<0.16 
<0.16 
<0.16 

0.5 
0.74 
2.22 
0.92 
0.94 
0.78 

<o.ie 
<0.16 
0.22 

<0.16 
<0.16 
<0.16 
0.18 
0.32 
0.26 

<0.16 
0.28 
0.54 
0.34 

<0.08 
1.82 
1.64 
0.84 
0.5 
0.36 
0.58 

<0.08 
<0.08 
<0.08 
0.16 
0.22 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 

Total BTEX 
(ua/i) 

1.84 
zgs 
1.58 
3.1 
3.18 
1.7 

1.76 
8.08 
Z6 
1.86 
1.7 

<0.66 
<0.S8 
<0.76 
1.26 
2.36 
3.6 

2.16 
2.08 
206 
<0.7 
<0.52 1 
0.66 

<0.54 
<1.4 
<1.28 
0.42 
0.88 
0.64 

<0.54 
0.7 
0.9 
0.8 

<0.4 
Z7 

2.12 
1.16 
0.9 
0.6 
0.68 

<0.44 
<0.44 
<0.36 
0.64 
0.74 
<0.5 
<0.34 
<0.48 
<0.44 
<0.46 
<0.58 
<0.5 I 
<0.52 1 
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8.3 GROUNDWATER 
Groundwater BETX concentirations were used to determine the success air sparging had on a 
zone during tiie air sparging program. Groundwater monitoring wells that were identified from 
the KN Facility network of wells for monitoring during tiie air sparing program, as set forth in 
tiie Air Sparging Report were sampled to confimi that groundwater met tiie MCLs after soil 
gas PID measurements indicated tiiat air sparging was complete. Some of tiie monitoring 
wells were regulariy sampled in accordance witii the GMP, so the data sen/es both the 
purpose of monitoring groundwater BETX concentrations under OU-1, the Remedial Action, 
and confirming tiie status of air sparging progress, under OU-2. Figure 25 shows tiie 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 tiie 
air sparging program. The wellnames shaded in Table 7 indicate those monitoring wells 
identified as monitoring points in tiie air sparging program. If BETX concentrations in the 
groundwater did not meet MCLs air sparging continued in that zone, or resampling was 
initiated witii tiie 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 networî  used in the air 
sparging program. Since air injection progressed from the northeastern (downgradient) comer 
of the KN Facility to the eastem edge of the processing plant in an upgradient direction, 
groundwater aerated by tiie sparging process continued to be ti^ansported in the downgradient 
direction through zones tiiat 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 tiiat 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 tiie well. In some cases, such as in Figure 26a, the benzene 
concentration initially increased from below the MCL as hydrocarbons were liberated by tiie 
agitation of the aquifer material by air sparging. After being liberated, tiie constituents were 
degraded biologically or volatilized and removed from the groundwater. 

The rightinost seven colums of Table 7 show tiie results of tiie confirmation samples collected 
at different times, depending on which group of air sparging wells was being sparged. All tiie 
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 tiie 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 consistentiy been below the MCL, and Figure 28 shows tiiat tiie groundwater flowing 
across the southern 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 
consistentiy remain below the MCL as a result of tiie air sparging program. 
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Table 7 

DATE 

10-15-83 

12-2-83 

1-12-04 

4-20-64 

B-2M4 

7-21-94 to 8.1-fl4 

O-IS-MtoO-ie-M 

1(V3«4 

10-14-84 

10-26-84 

11-20-84 to 11-21-94 

12-17-84 

1-14-85 to 1-15-85 

2-8-85 

2-13-85 

3-1S4S 

4 - S ^ 

4-1 &«S to 4-18-85 

s-ie«5 

: Benzene concentrations in groundwater (^g/l) 

GMP MONITORING WELLS 

ABC-2 

<o.a 

•cO.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0.S 

tO.8 

<0.8 

<0.8 

0 . 8 

ABC-s; 

•aO.6 

6 

<0.B 

2 

30 

43 

25 

7 

<0.8 

<0.8 

<0.8 

<0.8 

<0.8 

0 . 8 

ABC-12 

2 

14 

<0.8 

40.8 

<0.8 

<0.8 

<0.8 

2 

<0,8 

<0.8 

<0.8 

<0.B 

3 

AB647 

4 

5 

8 

0 . 8 

<0.8 

1 

1 

1 

4 

2 

2 

<0.8 

5 

ABo^ar 
ab 

<0.8 

2 

7 

<0.8 

<0.8 

2 

4 

1 

2 

1 

3 

<a8 

2 

X B C - 0 1 

B 

6 

<0.8 

24 

<0.8 

<0.8 

<0.8 

0.8 

<0.8 

1 

1 

<0.8 

<0.8 

<0.8 

^H 
21 

15 

13 

15 

< 0 . 8 

< 0 . 8 

<a8 

< 0 . 8 

< 0 . 8 

<0 .8 

<0 .8 

•cO.8 

<0 .8 

< 0 . 8 

MW-5 

<0 .» 

<0.8 

<0 .8 

< 0 . 8 

<0 .8 

O.B 

•cO.8 

<0.8 

<0.8 

<0.8 

<0.8 

<0 .8 

<0 .8 

'tm^ 
130 
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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 concentirations measured in samples collected from the groundwater extraction wells 
were also reduced during the air sparging program. Figures 30(a-d) show tiie benzene 
concentrations compared to the time when air sparging in tiie zone around tiie exfaraction well 
began. Since the groundwater extinction wells draw water into tiie pump radially, air sparging 
taking place downgradient from tiie well still impacted tiie quality of water extracted from tiie 
well. Due to mechanical and electrical difficulties, KNABC-71 was not operational during most 
of the air sparging program, but KNABC-70, KNABC-72, and KNAB073 exhibited ttie same 
response to air sparging that was obsen/ed in the groundwater monitoring wells. Shortly after 
air sparging started benzene concentrations in tiie extincted groundwater began to decline 
and continued to decline to below MCLs. Figure 31 shows tiie benzene concentration of tiie 
exta'acted groundwater after it was composited as it flowed into tiie Remedial System. The 
benzene concenti-ations, at first over tiie MCLs, were altemately reduced and increased and 
then reduced again during tiie 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 tiie 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) = Coe"" °*, where C(t) is tiie concentration at time t, Co is the 
initial concentration, and t is time. A plot of the data and tiie fitted decay line is shown in 
Figure 32. Based on this decay equation, concentintions 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 tiie air sparging technology, but ratiier 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 concentintions in the soil were substantially reduced through air sparging and 
indicate that approximately 1,600 pounds of BETX was volatilized, mineralized or othenA/ise 
reduced at the KN Facility. This equates to approximately 11,600 pounds of hyrdocarison 
material being destroyed. Assuming 100% combustion of hyrdocarbons, and the requirement 
of 3.5 lbs. of O2 for every pound of hydrocarison desfa'oyed, the transfer efficiency of oxygen to 
the aquifer is 4.5%. 

Adrian Brown Consultants, Inc. 950526/1125J 
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10.0 CONCLUSIONS 

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

Insofar as tiie focus of OU-2 is to "[ejnsure long-temn effectiveness and pemianence 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 furtiier action is considered necessary at this time. 
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OU-2 PHASE 1 REPORT Photo Section Page 1 

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

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

Adrian Brown Consultants, Inc. 1125 J/950623 



OU-2 PHASE 1 REPORT Photo Section Page 2 

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

Photo 4: Overhead view of KN Remedial System 

Adrian Brown Consultants, Inc. 1125 J/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. 1125 J/950623 



OU-2 PHASE 1 REPORT Photo Section Page 4 

Photo 8: Air control system on SPG-5 

Adrian Brown Consultants, Inc. 1125 J/950623 



OU-2 PHASE 1 REPORT Photo Section Page 5 

Photo 9: Soil gas testing apparatus 

Adrian Brown Consultants, Inc. 1125 J/950623 



OU-2 PHASE 1 REPORT Photo Section Page 6 

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 -l 

Adrian Brown Consultants, Inc. 1125J/950623 
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Stoal RIvss Boley Jones & Grey 

Ref: 8HWM-SR 

Jeffrey B. Groy, Esq. \^ 5 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 

U Printed on Recycled Paper 



D 
u 

n 
U 

P 
D 

n 
U 

I 

D 
U 

n 
u 
n 

u 

U 

u 
n 

APPENDIX B 



. 

u 

u 

APPENDIX B-1 

_ 



y DATE: SAMPLED-. 
DATE RECEIVED: 

p-, DATE ANALYZED: 
REPORT DATE: 

'-' CLIENT: 
ANALYSIS: 

n CLIENT PROJECT: 
U P.A. L. PROJECT: 

ANALYTICAL SUMMARY REPORT 

07/15/93, 07/16/93, 07/17/93 & 07/19/93 
07/20/93 
07/23/93 
07/27/93 
Adrian Brown Consultants 
BTEX by SIM (MOD.EPA 8260) 
1125K 
ABC 5448 

PHOENIX 
ANALYnCAL 
lABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/Kg (Soil) 

U 

CLIENT 
SAMPLE 

SB-1 
SB-2 
SB-3 
SB-4 
SB-5 

BENZENE 

< 10.00 
< 10.00 
< 10.00 
< 10.00 
< 10.00 

TOLUENE 

< 9.75 
< 9.75 
< 9.75 
< 9.75 
< 9.75 

ETHYL 
BENZENE 

810 
660 

2,000 
5, 900 
1,400 

XYLENES 

5,500 
4,900 

11,000 
22,000 
5,300 

0 •• All "<" values are MDLs. 

n 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 OC 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 tzts^XJ^^^sX to reflect this. 

REPORTED REVIEWED BY: 

3401 industrial lane • broomfield, Colorado 80020 • 303/469-1101 



D 
D 

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

ANALYTICAL SUMMARY REPORT 

07/19/93 
07/20/93 
07/22/93 
07/27/93 
Adrian Brown Consultants 
BTEX (EPA 8260) 
1125K 
ABC 5448 

PHOENIX 
ANALYTICAL 
L̂ BĈ ATORIES 

INC 

n 
ID 

0 

ANALYTE CONCENTRATIONS DETECTED: ug/Kg (Soil) 

CLIENT 
SAMPLE 

FIELD BLANK 

BENZENE TOLUENE 

< 0. 80 < 0. 78 

ETHYL 
BENZENE XYLENES 

< 0. 60 < 1.54 

0 
»•• 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. 

0 

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, 
seen has been cojê 'ected- to reflect this. 

The value 

REPORTED 

3 4 0 1 i n d u s t r i a l l a n e 

REVIEWED BY: 

b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



J 

ANALYTICAL SUMMARY REPORT 

PHOENIX 
ANALVnCAL 
LABORATCRIES 

INC. 

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

07/19/93 
07/20/93 
07/22/93 
07/27/93 
Adrian Brown Consultants 
BTEX (EPA 8260) 
1125K 
ABC 5448 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

RINSE 

BENZENE TOLUENE 

< 0. 80 < 0. 78 

ETHYL 
BENZENE XYLENES 

< 0.60 < 1. 54 

0 •• All "<" values are MDLs. 

U QUALITY CONTROL: 

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

and GCMS tune checks. All such OC was conducted as required and 
p found to be within acceptable limits. 

0
"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. 

D. 

" B " : I n d i c a t e s t h a t t h e a n a l y t e w a s p r e s e n t i n t h e b l a n k , 
s e e n h a s b e e n j ^ t i r r e g t e i k ^ o r e f l e c t t h i s . 

REPORTED REVIEWED BY; 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 

The v a l u e 

3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

( ) CLIENT: 
CLIENT PROJECT: 

' P.A.L. PROJECT: 
' ANALYSIS: 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

1 
J 

CLIENT 
] SAMPLE ID: 

3 
SB-02A 35-37 

1 mmm^mmc. 

Adrian Brovyn Consultants 
1125A 
7095B 
BTEX by EPA 8260 
02/22/95 
02/27/95 
03/03/95 
03/06/95 

Soil 
//g/Kg 

BENZENE TOLUENE. 

< 8 < 8 

ETHYL 
BENZENE 

280 
:>:•:>-:• •o-::-o>'-;::::-:;.'ii-Lii •;;•;• • 

mmmmmm 

TOTAL 
XYLENES 

260 

^mmsim 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

* • 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 w/as conducted as required and found to be within 
acceptable limits. 

REPORTING QUALIFIERS: 

U 

jQ 

" 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 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 

00 2 

4 6 9 - 1 1 0 1 



S U M M A R Y ANALYTICAL FORM 

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

Adrian Brown Consultants 
1125A 
7095A 
BTEX by EPA 8260 
02/16/95 & 02/17/95 
02/18/95 
02/22/95 
02/28/95 

PHOENIX 
ANALmCAL 
LABORATORIES 

INC. 

MATRIX : 
CONC: UNITS: 

Soil 
/ /g/Kg 

CLIENT 
SAMPLE ID: 

SB-5A 
••SBi4#--.. 
SB-3A 

BENZENE 

< 8 
•u<:m 

< 8 

TOLUENE 

< 8 

uy'^-:M^ 
< 8 

ETHYL 
BENZENE 

280 
1>7P0 

93 

T O T A L 
XYLENES 

430 
3;D0(D 

400 

** Al l • • < " values are M D L s . 

QUALITY CONTROL: 

C> This method is a GCMS techn ique , and t he qual i ty cont ro l is as in the SW-846 capi l lary co lumn 
volati les m e t h o d . This inc ludes dai ly tune checks , daily cal ibrat ion checks, daily blanks 

I and appropr iate sp ikes. A l l such QC was conducted as required and found to be w i t h i n 
•~̂  acceptable l imi ts . 

n REPORTING QUALIFIERS: 

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

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

an estimate. 

u D 
"B": Indicates that the analyte was present in the daily blank. The value^se^n has been 

corrected to reflect this 

REPORTED K REVIEWED BY; 

0 0 4 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



(—1 

u 

APPENDIX B-2 

0 

0 



iT {^"^hs 

") 

0 9 - S e p - 9 3 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

0 

J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

P.A.L, Projects ABC 5591 
Client Project; 1125K 

Dear J o e : 

D 
E n c l o s e d a r e t h e r e s u l t s of t h e EPA 8260 BTEX a n a l y s i s f o r t h e t e n a x 
s a m p l e s s u b m i t t e d on 0 8 / 2 6 / 9 3 . 

I f you h a v e any q u e s t i o n s , p l e a s e c a l l . 

.onri Tf /̂y^a 11 i n 
Labor^rLory Manager 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



0 
D 

0 
0 

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

ANALYTICAL SUMMARY REPORT 

08/24/93 
08/26/93 
09/08/93 & 09/09/93 
09/09/93 
Adrian Brown Consultants 
BTEX (Mod. EPA 8260) 
1125K 
ABC 5591 

CLIENT 
SAMPLE 

SVE 67 
SVE 66 
SVE 81 
SVE 80 
SVE 65 
SVE 64 
SVE 63 
FIELD BLANK 
SVE 82 
SVE 68 
SVE 69 

NCENTRATIC 

BENZENE 

< 0. 004 
0.010 

< 0. 004 
0.167 
0.010 
0.078 
0,006 

< 0.004 
0.006 
0.006 
0.007 

)NS DETECTED: 

TOLUENE 

0,076 
0,047 
0,097 
0, 110 
0,038 
0,037 
0, 047 
0,063 
0,045 
0,041 
0,042 

Tot£ 

ETHYL 
BENZENE 

< 

0.016 
0,011 
0.003 
0.029 
0.005 
0,005 
0,005 
0,025 
0,005 
0, 006 
0. 004 

11 ug 

XYLENES 

0,063 
0,087 
0, 026 
0.098 
0,026 
0.029 
0.034 
0.077 
0,037 
0,032 
0.035 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

«* 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 OC was conducted as required and 
found to be within acceptable limits, 

*J* t 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 
seen has been corrected to reflect this. 

the blank. 

REPORTED BY 

3401 industrial lane 

REVIEWED BYi 

The v a l u e 

b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



HL-LitULwi ruE '̂ C CSSTOnOBS iOGPTED.ST PSQEHX lEiUTZUI. UBTMTOHIES : 

DATE: L/l/?2 
TIES aMEHflu'tS ilZ CTWMtT VESi. THE? iSE SETIEie IT LZIST 
mmu. m ixi m STLECT tM^mmiis ( s sa m sPEonc PSOJECTS. 

musis cc ::2iT2ins mzSEsz 

GCTOA 

SCSTOA 

SOS 7QA SliLnCSiTZS 
(iBCL m i ) XATin s?n£S 

HLi.HXS 
CALIBHinOSS 
:>:£-.=U2E3T TIDES (BFBJ 

5BS STDi 
SUH1CGA723 
aAT?.I2 2?nES 
2L\KiS 
C.U.;2SluGSS 
IHSTiUHEST TUHES (BFB) 
CC = ? n s 

Su.«CGiTi3 

nnn SPIES 
BLUSS 
CALISHinOJS 
n£T2U207 TIOES (BFSl 
CC iPSZS 

SUHEQEATiS 

s A n n SPUES 

CAU3Sinas -
cc SPIXES 

1 
I 

L2 
1.2 

1 

i 
1 

1.2 
1.2 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

PHOENIX 
ANALYnCAL 
L\BORAIORIES 

INC 

EEULS 
cc SPUES 
BUSKS •"••' 
DUPLICinS 

S A T z n SPUES 

L CLP s r i T z m r CF W S I , I S M 
2 . S1f-S4g H TSZ SPECmC l E m D 
3 . UBQBiTQSI C3I7Z3IQI, S S U I U S D O E m n O I 
4 . SriSDlfiD IE73DDS 
5 . OIHES - SPECUIZD n JEPQKT. ". . .• ' 

2 
2 
2 

129 S:\0P8Q\CACC\0C2E?(Sr 

3401 i n d u s t r i a l lane • b l - o o m f i e l d ; Colorado 80020 •̂- 303/46 9-1101 



u 

u 

16-Feb -94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

P.A.L. Project: ABC 6050B 
Client Projects H 2 5 K 

Dear Joei 

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax 
samples submitted on 02/09/94. Toluene was detected in all of the samples. 

If you have any questions, please call. 

Lonnie'^Fallin 
Laboratory Manager 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / - * b 9 ^ - r r o i -^ 



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

ANALYTICAL SUMMARY REPORT 

02/09/94 
02/11/94 
02/15/94 
02/16/94 
Adrian Brown Consultants 
BTEX <Mod.EPA 8260) 
1125K 
ABC 60S0B 

PHOENIX 
ANALYnCAL 
LVBORA'raUES 

INC. 

u 

J 
r 

0:. 

CLIENT 
SAMPLE 

SVE-63 
SVG-1 
SVE-64 
FIELD BLANK 

ANALYTE CONCENTRATIONS 

BENZENE 

< 0.004 
< 0.004 
< 0. 004 

0.020 

DETECTED: Total 

TOLUENE 

0.018 
0.027 
0.014 
0. Ill 

ETHYL 
BENZENE 

< 0.003 
< 0.003 
< 0.003 

0.020 

ug 

XYLENES 

< 0.008 
< 0.008 
< 0.008 

0.077 

• » 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. 

n J 
•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' Ind 
seen 

REPORTED 

alyte was present in the blank, 
to reflect this. 

REVIEWED BY: 

The value 

3 401 industrial lane • broomfield, colorado80020 • 3 03/4 65& OlSlC''C>Z 

15 li-



'4 HOENIX ANf lLYTICf lL LABORATORIES, ING. 
VOLATILE ,DC EVALUATION SUMMARY 

METHOD: 
INSTRUMENT! 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

8260 
N 
ABC 6050B 
1125K 
TENAX 
02/16/9A 
SW-846 
4 

n u 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

k s AREAS 
IS RET TIMES 

SS RECOVERIES 

•A IN LIMITS 

100 

N/A 

100 

100 

100 
100 
100 

100 

REMARKS 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

N/A 
N/A 

N/A 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURApY AND PRECISION WITHIN EXPECTED LIMITS? 

YES A NO 

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

COMMENTS: 

REPORTED a APPROVED BY: 

oooo)o:j 
3"f 



V- / 
BcrSSEHCES FDS QC C5H7EHT10ES iSQPTED BT PfiQEHH m i m C U . LifiQSilOBIES 

DlTt: 1/1/S2 
T 3 i S C0S7EH7I0HS A5S F F ? A H T USED. TBET ASE BETEffiD IT LZiST 
ISSUILLI. iSS m HOT i i H S n CQETEmOBS CHDSZI FOR SPECIHC PSOJEOS. 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC 

_, 

n u 

J 

-

Q 

^ 

.—' 

musis 

Gssm 

K CS1T2IQH 

saacEATZs 
tUCL El i i ) iiJiiX L">;--

•-

buSSSTQi 

GCYDi 

--

KSTDi 

, 
'4 

ETiLS 

; 

sum": 
CAUESiTIQES 
nsraisEHJ TUBES i n ) 

CCSPT/iti. 

siiR?rr:;iTZ3 
317211 S r i r S 
SLAHr:̂  
CALIBBiTICES 
ISST2Li^-i; TIDES 
K SPiiiS, 

Sn?10SiTZ3 
M72n SPIiia 
B' »F«5' 
CM7?S»T7ifJ?5 

{BFB) 

IHSTBÛ TT TUSZ3 (B?3) 
CC £?r~T 

SIEBOiUTZS 
XATin SrISES 
Bl.AHKS 
CiLIBEiTIDES 
OC Sf*!"-: 

K bf-i.^-
BUBS 

DUPLICITES 

EiTm Hpn— 

kHrVm'-K 

1 
1 

U 
1.2 

1 

1 
1 

1.2 
1.2 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
•2 

2 , iH) SPECL~IZ1> BI OC STISDIBD 
• 2 

2 
2 

1. CLP STiTSIST OF YOHS, 1238 
2. SK-845 n T E SPECIHC ETTHOD 
2. UBQBITOEI CRITiSIDS, 2J STiSDia) K n i U D J 
L STUDIED 2ETBDD5 
5. OTES - SPn^THD n EPQET' 

*26 D:\QPKA0ACC\0CIZPOET 

0 3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , c o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 

file://D:/QPKA0ACC/0CIZPOET


n u 

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

ANALYTICAL SUMMARY REPORT 

03/16/94 
03/18/94 
04/06/94 & 04/07/94 
04/07/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125K 
ABC 6225 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

n 

CLIENT 
SAMPLE 

TOTAL AIR 
BLANK 
SVE 66 
SVE 63 
SVE 29 
SVE 65 
SVE 81 
SVE 80 

NCE] 

BEN: 

< 
< 
< 
< 
< 

MTRATIONS 

2ENE 

0.004 
0.004 
0.004 
0.004 
0.004 
0. 009 
0.012 
0.011 

DETECTED: 

TOLUENE 

< 0. 004 
0. 040 
0.039 
0.062 
0.023 
0.037 
0.043 
0.035 

Total 

ETHYL 
BENZENE 

0.025 
0.023 
0.019 
0.015 
0.011 
0.023 
0.009 
0.011 

«g 

XYLENES 

0.064 
0.055 
0.046 
0.037 
0.025 
0. Ill 
0.039 
0.047 

D «« 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 OC was conducted as required and 
found to be within acceptable limits. 

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. 

0 

'B": Indicates that the analyte was present in the bl^n 
seen has been carre^<^S'^^ reflect this 

REPORTED BY 

The value 

REVIEWED BY I 

3401 industrial lane • broomfield, Colorado 8002 0 303/469-1101 



U DATE SAMPLED: 
DATE RECEIVED: 

~l DATE ANALYZED: 
J REPORT DATE: 

CLIENT: 
p, ANALYSIS: 

CLIENT PROJECT; 
""' P.A.L. PROJECT; 

ANALYTICAL SUMMARY REPORT 

04/21/94 
04/22/94 
05/04/94 
05/05/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125 
ABC 6321 

PHOENIX 
ANALYnCAL 
LVBORAIORIES 

INC. 

CLIENT 
SAMPLE 

SVE-65 
FIELD BLANK 
SVE-63 
SVE-80 
SVE-ai 
SVE-66 
SVE-64 

NCENTRATIC 

BENZENE 

< 0.004 
0. 004 

< 0.004 
< 0.004 
< 0-004 
< 0.004 
< 0.004 

)NS DETECTED: Total 

TOLUENE 

0.015 
0.057 
0. 020 
0.055 
0.049 
0.012 
0.011 

ETHYL 
BENZENE 

< 0.003 
< 0.003 
< 0.003 
< 0.003 
< 0.003 
< 0. 003 
< 0.003 

ug 

XYLENES 

0.011 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 0.008 
< 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. 

0 

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": Ind 
seen 

REPORTED 

3 4 0 1 i n d u s t r i a l l a n e 

present in the blank, 
eflect this. 

REVIEWED BY; 

The value 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 
0 0 4 

3 0 3 / 4 6 9 - 1 1 0 1 



WW 

^J 
09-Aug-94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

D 

J o e P o l l a r a 
Adrian Brown Consultants 
155 5. Madison 
Suite 302 
Denver, CO 80209 

P.A.L. Project: 6595B 
Client Project: 1125A 

Dear Joe: 

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax 
samples submitted on 08/06/94. The results are reported in total ug. 

If you have any questions, please call. 

Fallin 
tory Manager 

~1 •• 

^ 001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



n u 

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

ANALYTICAL SUMMARY REPORT 

08/05/94 
08/06/94 
08/09/94 
08/09/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6595B 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC 

0 
D 

CLIENT 
SAMPLE 

SVE-63 
SVE-ai 
SVE-66 
SVE-a2 
AIR BLANK 

NCENTRATIONS 

• 

BENZENE 

< 0.004 
< 0. 004 

0. 006 
< 0.004 
0.005 

DETECTED: Total 

TOLUENE 

0.005 
0.012 
0.019 
0.012 
0.008 

ETHYL 
BENZENE 

< 0.003 
< 0.003 
< 0.003 
< 0.003 
0.006 

ug 

XYLENES 

0.009 
0.013 
0.016 

< 0.008 
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 QC was conducted as required and 
found to be within acceptable limits. 

0 
"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 oeJSrrî efĈ d to reflect this. 

REPORTED BY: 

3 4 0 1 i n d u s t r i a l l a n e 

REVIEWED ^y^u<^u/f/fi^y(^ 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 
002 

303/469-1101 



D 
0 

PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

8260 
N 
6595B 

TENAX 
08/09/94 
SW-a46 

6ii PAt^ 

n., ̂  

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

D 
D 

IS AREAS 
IS RET TIMES 

SS RECOVERIES 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

•/. IN LIMITS 

100 
N/A 

REMARKS 

100 

91 

100 

100 
100 

100 

N/A 
N/A 

N/A 

—RRF -/.DEV FOR VINYL CHLORIDE 
OUT. ANALYTE NOT ON LIST & NOT 
DETECTED IN SAMPLE(S). NO IMPACT 
ON DATA. 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURApV AND PRECISION WITHIN EXPECTED LIMITS? 

YESXT NO 

D 
PRESERVATION REFERS TO CLIENT PRESERVATION 
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR 
ADDITIONAL COMMENTS. 

COMMENTS 

REPORTED BY APPROVED BY: 

^) 003 



Q̂  

D 

REFERENCES FOR QC COHVEHTIORS ADOPTED BY PHQEHIX AHALHICAL LABORATORIES 

DATE: 1/1/92 
THESE COHVEHTIOHS ARE GEHEBAaY USED. THEY ARE REVIEWED AT LEAST 
A H K U A U Y , AHD MAY NOT REFLECT COHVEHTIOHS CHOSEH FOB SPECIFIC PROJECTS. 

ANALYSIS QC CRITERION 

GCHS VOA" SURROGATES 
(IHCL. BTEX) MATRIX SPIKES 

BLANKS 
CALIBRATIOHS 
IHSTRUKENT TUHES (BFB) 
OC SPIKES 

GCHS SVQA 

GC VOA 

GC SVOA 

HETALS 

SURROGATES 
MATRIX SPIKES 
BLANKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIONS 
IHSTRUMEHT IWHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUNKS 
CALIBRATIOHS 
QC SPIKES 

OC SPIKES 
BUNKS 
DUPLICATES 
MATRIX SPIKES 

REFEREHCE 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

1 
1 

1,2 
1,2 
1 

1 
1 

1,2 
1,2 

1 

2, AMD SPECIFIED BY QC STAHDARD 
2 
2 
2 

1. CLP STATEMENT OF VORK, 193« 
2. SV-846 IH THE SPECIFIC METHOD 
3. UBORATORY CRITERION, 3X STAHDARD DEVIATIOH 
<. STAHDARD METHODS 
5. OTHER - SPECIFIED IR REPORT 

0 

J2a D:\QPRO\0AQC\0CREP0RT 
Mi 0 0 4 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e 1 d , . c o 1 o ra d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 

file://D:/QPRO/0AQC/0CREP0RT


# 

/%/?y 

~l 

l—1 
J 

r — V 

L 

J 

09-NOV-94 

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

P A T Pri-,i«»nt- /^7S9R 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

Client Project: 1125A 

D 

D 

Dear Joe: 

Enclosed are the results of the EPA 8260 BTEX analysis for the tenax samples submitted 
on October 26, 1994: The resuhs for the samples are reported in total ^g. 

If you have any questions, please call. 

Sincerely, 

Lonnie Fal 
Laboratory Manager 

Dt-
001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



n SUMMARY ANALYTICAL FORM 

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

Adrian Brown Consultants 
1125A 
6782B 
BTEX by EPA 8260 
10/24/94 
10/26/94 
11/07/94 
11/09/94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC 

D 
MATRIX: 
CONC: UNITS: 

Tenax 
Total f/g 

D 

CLIENT 
SAMPLE ID: 

SVE 63 
SVE 67 
SVE 60 
SVE 68 
BLANK AIR 

BENZENE 

< 0.004 
< 0.004 
< 0.004 
< 0.004 

0.007 

TOLUENE 

QM9 
0.015 
0.014 
0.008 
0.021 

ETHYL 
BENZENE 

0.005: 
< 0.004 
< d;dG4 
< 0.004 
< b:b04 

TOTAL 
XYLENES 

6.027 
0.017 
0.014 

< 0.004 
< 0.004 

Q 

• • All " < " values are MDLs. 

QUALITY CONRTOL: 

D 
n (J 

D 

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. 

ft 

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

REPORTED B REVIEWED 

3 4 01 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
0 0 2 



PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

CLIENT: 
METHOD: 
CRITERIA: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: ' 
# OF SAMPLES; 

Adrian Brown Consultants 
8260 
SW-846 

N 
6782B 
1125A 
TENAX 
5 

QC PARAMETER: 
% METHOD 
CRITERIA IN LIMITS REMARKS 

HOLDING TIME: 
SAMPLE PRESERVATION: 

100 
N/A 

n 
u 

BFB TUNE: 

DAILY CAL. STD. 

BLANK LEVELS: 

IS AREAS 
IS RET. TIMES 

100 

100 

100 

100 
100 

SS RECOVERIES 100 

0 
D 

MATRIX SPIKE, DUP. 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

N/A 
N/A 

N/A 

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

YES X NO 

PRESERVATION REFERS TO CLIENT PRESERVATION 

a 
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS 
FOR ADDITIONAL COMMENTS. 

REPORTED REVIEWED B 

003 



• 
•:; 

D 

SUMMARY ANALYTICAL FORM 

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

MATRIX: 
CONC: UNITS: 

Adrian Brown Consultants 
11 25A 
6690 
BTEX by EPA 8260 
12/17/94 & 12/18/94 
12/20/94 
1 2/29/94 
1 2/29/94 

Water 
Total fjq 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

D 

CLIENT 
SAMPLE ID: 

TOTAL AIR 
BLANK AIR 
SVE 28 
SVE 48 
SVE 69 

BENZENE 

< 0.004 
<:0.QD4 
< 0.004 
< 0.004 
< 0.004 

TOLUENE 

0.008 
b;Q08! 
0.025 
;(Koq8 
0.007 

ETHYL 
BENZENE 

< 0.004 
< biOdi 
0.015 
0:012; 
0.005 

TOTAL 
XYLENES 

< 0.004 
% b:ob4 
0.091 
b:b82 
0.042 

• • All • ' < " values are MDLs. 

D 
D 
0 
D 
D 

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 s 
corrected to reflect this. 

REPORTED 

s been 

REVIEWED BY: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0'0 20 • 3 0 3 / 4 6 9 - 1 1 0 1 
0 0 4 



\m 

i'13-15-

01-Feb-95 

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

PHOENIX 
AN.\LrriCAL 
L-\BC)RA'ir)RIl-S 

INC. 

D 

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

Dear Joe; 

0 
D 

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

If you have any questions, please call. 

Sincerely, 

Laboratory Manager 

\ 1 U ' ^ 

-5> 

U7 

^ 

: # ' 
iMl l 

3401 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

n 
U. 

D 

CLIENT: 
CLIENT PROJECT: 
P.A.L PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
t)ATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

Adrian Brown Consultants 
1125A 
7040A 
BTEX by EPA 8260 
01/23/95 
01/25/95 
02/01/95 
02/01/95 

Tenax 
Total fjg 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

CLIENT 
SAMPLE ID: 

SVE 28 
SVE4iB 
BLANK 
SVE 69 

BENZENE 

0.006 
< 0.0b4;^ 
< b.bb4 
< 0>004i 

TOLUENE 

0.01 

Uy^Mr:: 
b.bi 

i: ; - , . ;Oibbr i 

ETHYL 
BENZENE 

< 0.004 
< 0:004 
< 0.004 
< 0:004 

TOTAL 
XYLENES 

0.025 
0:016 

< 0.004 
0.029 

D * • 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: 

D 

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

3 4 0 1 i n d u s t r i a l l a n e 

REVIEWED BY: 

b r o o m f i e l d > C o l o r a d o 8 0 0 2 0 

;i 0 2 

3 0 3 / 4 6 9 - 1 1 0 1 



Phoenix Analytical Laboratories, Inc. Revision Date: 11/17/94 

GCMS QC Evaluation Summary Report Date:2/1/95 

n 
u 

u 

D 
n 
u 

D 

Client: 
Method: 
Criteria: 
Instrument: 
PAL Project #: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N 
7040A 
1125A 
Tenax 

Number of Samples: 4 

OC .Parameter ^ 
Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

^Pass 
DFail 
DPass 
DFail 
SPass 
DFail 
13 Pass 
DFail 
^Pass 
DFail 
EI Pass 
DFail 
iSPass 
DFail 
UPass 
UFail 
IJPass 
DFail 
KlPass 
UFail 
KlPass 
DFail 
aPass 
UFail 

1̂ .M l .11 H 1. M , . i , . i , . — • ' , ; • , " ' , I . " . " " . " ' • ' 

Cornm#nii3 /̂Actiobs 

NA 

NA 

NA 

• • 

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: 

0 03 
SVOAEVAL.DOT 
Revision 0 

Page 1 



SUIVIMARY ANALYTICAL FORM 

D 

CLIENT: 
CLIENT PROJECT: 

P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATE RECEIVED: 

DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

BLANK 
TOTAL AIR 
SVE 28 

SVE4S 
SVE 69 

Adrian Brown Consultants 
1125A 

7095A 
BTEX by EPA 8260 
02/13/95 & 02/17/95 

02/1 8/95 
02/27/95 
02/28/95 

Tenax 
Total //g 

BENZENE TOLUENE 

< 0.004 0.012 

^ •: - <mmMUu6Wj^ 
< 0.004 0.010 

. UQ^^^Sm!C::m^^;: 
< 6.004 o!oo6 

ETHYL 
BENZENE 

< 0.004 

•" k^Mm^r 
< 0.004 

••-/<-06qA( 
< 0.004 

TOTAL 
XYLENES 

< 0.004 
<: 0.004 
< 0.004 
< 0.004 
< 0.004 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

AN " < " values are MDLs. 

QUALITY CONTROL: 

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

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

and appropriate spikes. Al l such QC was conducted as required and found to be within 

acceptable l imits. 

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 valu^seen has been 

corrected to reflect th is. 

REPORTED 

3 4 0 1 i n d u s t r i a l l a n e 

REVIEWED BY: 

0 5 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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Qi 

D 

1-1-5-1^ 

13-Apr-95 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 230 
Denver, CO 80209 

PHOENIX 
.WALVnCM. 
LABC^RA'IDRIHS 

INC. 

D 
P.A.L. Project: 7258 
Client Project: 1125J 

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 l̂g. 

If you have any questions, please call. 

D 
D 

Di 

Sincerely, 

Laboratory Manager 

<I# 

dOl 

3401 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

• 

D 

CLIENT: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DA 1 b RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

SVE-6g 
SS/S-&S 
SVE-82 
SyE-67 
SVE-66 
SVBSl 
SVE-80 

svm$ 
SVE-64 
sVe-63 
FIELD BLANK 

Adrian Brown Consultants 
1125J 
7258 
BTEX by EPA 8260 
04/05/95 
04/06/95 
04/11/95 
04/13/95 

Tenax 
Total fjg 

BENZENE 

< 0.004 

• • • < l i i i l i 
< 0.004 

• <?d|ail||; 
< 0.004 
•<Wlomii 

0.005 

<Vt)iip̂ :̂: 
< 0.004 
<o:tfim 
< 0.004 

TOLUENE 

0.01 

yjw^o 
0.014 

y-wi^r 
0.005 

U •.•••••D?QI:3::.. 

0.016 
• • : • • - • • • • . . " ' ^ ^ P t ^ . : . -

0.018 
o.oi:6 
0.018 

ETHYL 
BENZENE 

< 0.004 
•.:. ,<--o^i6o4.-

< 0.004 
•; .;<V0iip04/ 

< 0.004 
< :GM64 
< 0.004 
< 6.004 
< 0.004 
< o.6b4 
< 0.004 

TOTAL 
XYLENES 

< 0.004 
< G.o6|i 
< 0.004 
< G ; 0 # 
< 0.004 
< 0.66* 
< 0.004 
< OiOOi 

0.011 
0.008 

< 0.004 

PHOENIX 
ANALYTICAL 
LABORA'RMES 

INC. 

• * 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 OC was conducted as required and found to be within 
acceptable limits. 

REPORTING QUALIFIERS: 

D 
" 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 002 

34 01 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



Phoenix Analytical Laboratories, Inc, Revision Date: 11/17/94 

GCMS QC Evaluation Summary Report Date:4/13/95" 

D 

D 
D 

Client: 
Method: 
Criteria: 
Instrument: 
PAL Project #: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N 
7258 
1125J 
Tenax 

Number of Samples: 11, QC Spike 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

Method Criteria 

KPass 
DFail 
DPass 
DFail 
laPass 
DFail 
SPass 
DFail 
^Pass 
DFail 
KPass 
DFail 
KPass 
DFail 
El Pass 
DFaii 
IJPass 
DFail 
SlPass 
UFail 
SPass 
UFail 
SPass 
UFail 

., , , , , , „ , ,^......... ̂ . . ^ . ........ ........̂  , ,„,,,,„ 

r ^^ ^ J,' '- >\' 'V\ ^ -' 
CommentsfAc^ons - ^ 

NA 

NA 

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 Reviewe Approved by: 

003 

SVOAEVAL.DOT 
Revision 0 

Page 1 
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APPENDIX B-3 



D 
D 

n 

27-0ct-93 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 
P.A.L. Project: ABC 5777 
Client Project: 1125A 

D 

Dear Joe: 

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

If you have any questions, please call. 

anager 

n 
U 3 4 . 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

10/14/93 
10/18/93 
10/21/93 & 10/22/93 
10/27/93 
A d r i a n Brown C o n s u l t a n t s 
BTEX (EPA 8 2 6 0 ) 
1125A 
ABC 5 7 7 7 

PHOENIX 
ANALYTICAL 
LABC^ATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

D 
D 

CLIENT 
SAMPLE 

ABC-2 
ABC-12 
ABC-27 
ABC-17 
ABC-91 
KNMW-7 
KNMW-5 
KNGW-2 
KNMW-6 

«« All 

BENZENE 

< 0. 80 
2 

38 
4 
6 
2 

< 0.80 
21 
130 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 
< 

0.78 
0.78 
0.78 
0. 78 
0. 78 
0.78 
0.78 
0.78 
0.78 

ETHYL 
BENZENE 

< 0.60 
6 

25 
a 
9 

13 
< 0.60 

34 
50 

XYLENES 

< 

< 

1.54 
5 
6 
6 
3 
4 

1.54 
14 
32 

values are MDLs. 

0 
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. 

D 
' B " : I n d i c a t e s t h a t t h e a n a l y t e was p r e s e n t i n t h e b l a n k , 

s e e n h a s b e e n c } « r r e c * ^ d ^ ^ o r e f l e c t t h i s . 

REPORTED REVIEWED BY: 

The v a l u e 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

10/15/93 
10/18/93 
10/22/93, 10/23/93 & 10/25/93 
10/27/93 
A d r i a n Brown C o n s u l t a n t s 
BTEX (EPA 8 2 6 0 ) 
1125A 
ABC 5 7 7 7 

PHOENIX 
ANALmCAL 
LABORATDRIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

D 
D 

CLIENT 
SAMPLE 

EPA 2-11 
EPA 1-9 
EPA 1-10 
ABC-72 
ABC-70 
ABC-9a 
ABC-73 
ABC-99 
COMPOSITE 
INJECTION 
FIELD BLANK 

BENZENE 

< 

< 
< 

5 
0.80 

1 
40 
24 
22 
24 
26 
22 

0.80 
0.80 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

0. 78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0. 78 
0.78 

BENZENE 

< 
< 

< 
< 

0. 
0 

0. 
0. 

60 
60 
18 
56 
25 
23 
46 
14 
32 
60 
60 

XYLENES 

< 

< 
< 

5 
1. 54 

2 
85 
55 
55 
43 
43 
50 

1.54 
1.54 

D 
D 
D 

«* 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 OC was conducted as required and 
found to be within acceptable limits. 

n 
u 

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. 

0 
n 
u 

•B": Indicates that 
seen has been 

REPORTED B 

3 4 0 1 I n d u s t r i a l l a n e 

a n a l y t e was p r e s e n t i n t h e b l a n k , 
t o r e f l e c t t h i s . 

REVIEWED BY: 

The v a l u e 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 
n 
0 

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

ANALYTICAL SUMMARY REPORT 

10/16/93 
10/18/93 
10/22/93 
10/27/93 
Adrian Brown Consultants 
BTEX (EPA 8260) 
1125A 
ABC 5777 

PHOENIX 
ANALYnCAL 
LABCKATORIES 

INC. 

n 
ANALY 

CLIENT 
SAMPLE 

FIELD BLANK 
TOTAL AIR 

TE CONCENTRATIC 

BENZENE 

0.021 
0.014 

3NS DETECTED: Total ug 

ETHYL 
TOLUENE BENZENE XYLENES 

0.163 0.193 2.700 
0.016 0.009 0.085 

»• 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. 

D 
D 

•Q 

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 
seen has been 

REPORTED 

3401 industrial lane 

yte Was present in the blank, 
to reflect this. 

REVIEWED BY; 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 

The v a l u e 

3 0 3 / 4 6 9 - 1 1 0 1 
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u 

n 

D 

0 
a 

REFEREHCES FOR QC COHVEHTIOHS ADOPTED BY PHOESIX AHALHICAL UBORATORIES 

DATE: 1 /1 /92 
THESE COHVEHTIOHS ARE GEHERAll? USED. THEY ARE REVIEifED AT IIAST 
AHHUALLY, AHD KAY HOT REFLECT COHVEHTIOHS CHOSEH FOB SPECIFIC PROJECTS. 

PHOENIX 
AN.\LYTICAL 
LABORATORIES 

INC. 
AHALYSIS OC CSITESIOH REFEREHCE 

GCMS VOA SURROGATES 
(IHCL BTEX) MATRIX SPIKES 

BUHKS 

GCKS SVOA 

GC VOA 

GC SVOA 

CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
QC SPIKES 

METALS 
OC SPIKES 
BUHKS 
DUPLICATES 
MATRIX SPIKES 

1. CLP STATEMEHT OF ¥ORK, 1998 
2. S¥-846 IR THE SPECIFIC METHOD 
3. UBORATORY CRITESIOH, 3X STAHDABD DEVIATION 
4. STAHDARD METHODS 
5. OTHER - SPECIFIED II REPORT 

1 
1 

1,2 
1,2 

1 

1 
1 

1,2 
1,2 

1 

2 
2 
2 
2 
2 

2 , AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 

ri: 120 D:\OPRO\QAOC\OCREPORT 

3 4 0 1 i n d u s t r ia 1 la n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 

file://D:/OPRO/QAOC/OCREPORT


''Hi. 3 

J 
13-Dec-93 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 
P.A.L. Project: ABC 5947 
Client Project: 1125K 

n 
LJ 

D 

Dear Joe: 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
samples submitted on 12/06/93. 

If you have any questions, please call, 

Manager 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



0 
U 

u 

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

ANALYTICAL SUMMARY REPORT 

12/02/93 
12/06/93 
12/07/93 & 12/08/93 
12/13/93 
Adrian Brown Consultants 
BTEX (EPA 8 2 6 0 ) 
1125K 
ABC 5 9 4 7 

PHOENIX 
ANALYnCAL 
LABORAIOUES 

INC. 

J 

—1 

r 
-J 

L J 
* ' * * • 

CLIENT 
SAMPLE 

ABC-25 
GW-3 
GW~2 
MW-6 
FIELD BLANK 
ABC-70 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

BENZENE 

< 0.80 
2 

15 
30 

< 0.80 
4 

TOLUENE 

< 0.78 
< 0.78 
< 0.78 
< 3.90 
< 0.78 
< 0.78 

ETHYL 
BENZENE 

< 0.60 
15 
28 
11 

< 0.60 
9 

XYLENES 

< 1.54 
4 
13 
15 

< 1.54 
31 

n 
J »» 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 between the 
quantitation limit and the detection limit or otherwise outside 
of the calibration limit. The value seen is therefore an estimate. 

m 
' B " : I n d i c a t e s t h a t t h e a n a l y t e w a s p r e s e n t i n t h e b l a n k , 

s e e n h a s b e e n jajS^reci,^^., t,o i * e f l e c t t h i s . 

REPORTED REVIEWED BY 

The v a l u e 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



yj 

0 

0 

RLISEHCES FG.R CC COaYE-TnOHS ADOPTED BY PHOLSIX AHALYTICAL UBORATORIES 

DATE: • 1 / 1 / 9 2 • 
THESE CDHVEHTIGN5 ARE GEH^ALLY USED. 
AHHUALLY, m 

THEY ARE REVIEIIED AT LEAST 

.AY HOT REFLECT COHVEHTIOHS GOSEH FOR SPECIFIC PROJECTS. 

ANALYSIS vC CP.ITLiIOH REFEREHCE 

GCMS VOA £U?..iC<3ATES 
(IHCL BTEi) U : ? . n SPIKES 

BU.HKS 
CALIBRATIOHS 
IKSTftUKEHT TUHES (BFB) 
CC SPIXES 

GCMS SVOA 

GC VOA 

GC SVOA 

SUR.'iOGATIS 
MATRIX SPIKES 
SLAKKS 
CALIBRATIOHS 
I.^STSUMLST TUHES (BFB) 
CC SPIKES 

SUSSCGATES 
MATRIX SPIKES 
BLi.HKS 
CALI3RATI(MS 
I.HSTRUMDTT TUHES (BFB) 
CC SPIKES 

SUR.'?OGATZS 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
OC SPIKES 

1 
1 

1 , 2 
1 , 2 

1 

1 
1 

1 ,2 
1 ,2 

1 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

^ u 

METAIS 
CC SPIKES 
BUHKS 
DUPLICITES 
MATRIX SPIKES 

1 . CLP STATEMDIT OF VORK, 1998 
2 . S ¥ - a 4 6 IH THE SPECIFIC METHOD 
3 . UBORATORY CRITERIOH, 3X STAHDARD DEVIATIOH 

i . STAHDARD METHODS 
5 . OTHER - SPECIFIED I I REPORT 

2 , AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 

m D:\0PRQ\QACC\QCRE?ORT 

0 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



: 3 • 
24-Jan-94 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

PHOENIX 
ANALYTICAL 
LABORATORIES 

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

U 

Dear Joe: 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
samples submitted on 01/14/94. Please note that the value for total 
xylenes in sample KNMW-7 is different from the value which was originally 
faxed to you on 01/21/94. The original value was listed as 1 ug/l. This 
has been changed to < 1.54 ug/l. The value originally reported was for 
m,p-xylene only, not total xylenes. 

If you have any questions, please call. 

.lin 
.aboratory Manager 

3401 industrial lane • broomfield, Colorado 80020 • 303/469-1101 



n 
U 

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

ANALYTICAL SUMMARY REPORT 

01/12/94 & 01/13/94 
01/14/94 , 
01/17/94, 01/18/94, 01/19/94 
01/24/94 
Adrian Brown Consultants 
BTEX (EPA 8260) 
KN ENERGY 
ABC 6050 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

EPA 1-9 
EPA 1-10 
KNMW-7 
EPA 2-11 
KNMW-6 
KNABC-5 
KNABC-91 
FB-2 
KNABC-27 
KNGW-2 
KNABC-17 
KNABC-2 
FB-1 
KNABC-12 
KNMW-5 

BENZENE 

< 
< 
< 
< 

< 
< 

< 
< 

< 

0. 80 
0.80 
0.80 
0.80 

12 
6 
6 

0. 80 
0.80 

13 
5 

0.60 
0.80 

14 
0. 80 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0. 78 
0.78 
0.78 
0.78 
0.78 
0.78 

ETHYL 
BENZENE 

< 

< 

< 
< 

< 

0.60 
17 
3 
4 
10 
2 

13 
0.60 

19 
34 
35 

0. 60 
0.60 

23 
0.60 

XYLENES 

< 

< 

< 

< 

< 
< 

< 

1.54 
11 

1.54 
4 
17 

1.54 
5 

1. 54 
9 
16 
13 

1.54 
1.54 

9 
1.54 

0 
«* 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 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 beeB?^Q;«F'^^ed to reflect this. 

REPORTED REVIEWED BY; 

3401 industrial lane • broomfield, Colorado 80020 • 303/469-1101 



0 
D 

PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

n 

n 

D 
D 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

8260 
N 
ABC 6050 
KN ENERGY 
WATER 
01/24/94 
SW-a46 
15, MS, MSD, QC CHECK 

•/. IN LIMITS 

100 
YES 

REMARKS 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

IS AREAS 
IS RET TIMES 

SS RECOVERIES 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

100 

100 

100 

100 
10(^ 

100 

100 
100 

100 

LABORATORY INTERPRETATION OF DATA QUALITIY PARAMETERS: 
DATA ACCURACY, AND PRECISION WITHIN EXPECTED LIMITS? 

YES ^ NO 

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

COMMENTS: 

J^EPORTED B APPROVED BY ..Az-Q^^ 
D 



a 

D 

PWIENIX flNflLYTICflL LABS 
VOLATILE MATRIX SPIKE/MATRIX SPIKE DIRICATE RECOVERY 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 
CLIENT NAME: 
CLIENT PROJECT: 
P.A.L PROJECT: 

CLIENT SAMPLE: 
P.fl.L SA^PLE: 

01/13/94 
01/14/93 
01/17/94 
01/24/94 
Adrian Brown Consultants 
KNEfCRGY 
ABC &050 

EPA 1-9 
ABC 54118 

PHOENIX 
A N A L Y n C A L 
LABORATORIES 

INC. 

CONCENTRATIKJ I^IITS: ug/l 

U 

MATRIX SPIKE: 

COMPOUND 

Benzene 
Toluene 
Ethyl Benzene 
o-Xylene 

SPIKE 
ADDED 
(ug/l) 

50 
50 
50 
50 

SAMPLE 
CONC. 
(ug/l) 

0 
0 
0 
0 

MS 
CONC , 
(ug/l) 

45 
45 
44 
42 

MS 
% REC. 

90 
90 
88 
84 

QC 
LIMITS 

77-120 
78-126 
75-123 
70-129 

DUPLICATE: 

COMPOUND 

Benzene 
Toluene 
Ethyl Benzene 
o-Xylene 

SPIKE 
ADDED 
<ug/l) 

50 
50 
50 
50 

SAMPLE 
CONC. 
(ug/l) 

0 
0 
0 
1 

MS 
CONC • 
(ug/l) 

44 
44 
43 
41 

MS 
% REC. 

88 
88 
86 
80 

% 
RPD 

2 
2 
2 
5 

QC LIMITS 
RPD RECOVERY 

12 77-120 
8 78-126 
10 75-123 
10 70-129 

VfLl£S OUTSIDE OF QC LIMITS: 

RECOVERY: 0 
RPD: 0 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 



n 

PHOENIX ANALYTICAL LAB£ 
VOLATILE QC SPIKE RECOVERY 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 
CLIENT NAME: 
CLIENT PROJECT: 
P.A.L. PROJECT: 

CLIENT SAMPLE: 
P.A.L. SAMPLE: 

01/17/94 
01/24/94 
Adrian BroHn Consultants 
KN ENERGY 
ABC 6050 

N/A 
QC SPIKE 

PHOENIX 
A N A L Y n C A L 
L^BCSRATORIES 

INC. 

CONCENTRATION UNITS: ug/ l 

fWTRIX SPIKE: 

COMPOUND 

SPIKE S»PLE MS 
ADDED CONC. CONC. MS QC 
(ug/l) (ug/l) (ug/l) % REC. LIMITS 

Benzene 
Toluene 
Ethyl Benzene 
o-Xylene 

20 
20 
20 
20 

0 
0 
0 
0 

16.4 
16.0 
16.4 
16.1 

82 
80 
82 
81 

77-120 
78-126 
75-123 
70-129 

u 

Vft-UES OUTSIDE OF QC LIMITS: 

RECOVERY: 0 
RPD: a 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



A 

D . 

D 

REFtSEHCES FOR OC COHYEHTIOES ADOPTED BT PHOEHII AIALniCAL LABORATORIES 

DATE: l/yS2 
THESE C D H 7 E S J I 0 H S ARE (JEHEHALLY USED. THEY ARE RE7IEKD AT LZiST 
ASmLLY, AHD HAT HOT REFLECT COHVEJTIOHS QOSEH FOB SPECIHC PROJECTS. 

AHALYSIS CC CSITESIOH BEFtSESCS 

GDIS YQA SUBROGATES 

(IBCL BTZ2) U l i U SPIKES 
BIAXKS 

GCSS 5T0A 

GC70A 

GCS70i 

CAUBRATIOHS 
ISSTHUKEST TUHES (BF3) 
K SPISIS 

SIE20GATZ3 
aiTRIi SrIEES , 
BlAHXS 
CAUEEiTIOHS 
IHSTRLiKZJiT TUHES (BFB) 
CC SPISES 

SURROGATES 
2UT2n SPIXES 
BLiflES 
CALIHSiTIOHS 
ISSTSIKZHT TUBES (BFB) 
CC SPISES 

SURROGATES 
SATHIX SPIXES 
BLAHXS 
CAUBRATIOHS 
OCSPHES 

1 
1 

1,2 
1,2 

1 

1 
1 

1,2 
1,2 

1 

2 
2 
2 
2-
•2 

PHOENIK 
ANALYnCAL 
LABORATORIES 

INC. 

KETALS 
CCSPIXZS 
BLAIKS 
D U P U C i n S 
KATRIi SPIISS 

2 , AHD SPECIFIED BT OC STAHDABD 
2 
2 
2 

. 1 . CLP STAT2EST OF VORK, 1590 
2 . SV-S^S IH TEE SPECIHC HETEOD 
3 . UBOSiTQEY CSITESIOH, 3X STAHDABD DEYIinOH 
i . STAHDABD XETHODS 
5 . DTHEB - SPECFIID IH BEPQRT 

*2e DrXQPBOXQAOaOGEPOET 

n 
(J 3401 in d u s t r i a l l a n e b r o o m f i e l d , c o . l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



Q 

0 

Q 

0 

D 

FEB -.- B 

0 7 - F e b - 9 4 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 
J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO iB0209 

Dear Joei 

P.A.L. Project: ABC S050A 
Client Project: 1125A 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
sample submitted on 02/01/94. All of the sample containers indicated that 
the samples were preserved with HCl? however, when the samples were analyzed 
and the pH was taken, all the values were pH=7. This indicates that the 
samples were not adequately preserved. This only affects one set of 
results (see below) because all samples were, run within seven days. 

Please note that the COMPOSITE sample 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 (SS2, toluene d8) and internal 
standard three <IS3, chlorobenzene d5) exhibited very low area responses. 
Because of this, SS2 and SS3 (bromofluorobenzene) had values which were 
skewed low and high, respectively. In addition, the values for analytes 
which 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 02/07/94 
also indicate that the hold time was exceeded. 

If you have any questions, please call. 

y Manager 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 



:•) 

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

ANALYTICAL SUMMARY REPORT 

01/28/94 
02/01/94 
02/03/94, 02/04/94 & 02/07/94 
02/07/94 
Adr ian Brown C o n s u l t a n t s 
BTEX (EPA 8260) 
1125A 
ABC 6050A 

PHOENIX 
ANALYnCAL 
LABORATCaUES 

IM:. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

0 
0 

CLIENT 
SAMPLE 

FIELD BLANK 
INJECTION 
COMPOSITE 
COMPOSITE (RERUN) 
ABC-70 
ABC-73 
ABC-72 

BENZENE 

< 0.80 
< 0.80 

1 J 
< 0.80 J 

< 0. 80 
< 0.80 

15 

TOLUENE 

< 0.78 
< 0.78 

< 0.78 J 
< 0.78 J 

< 0.78 
< 0.78 
< 0. 78 

ETHYL 
BENZENE 

< 0.60 
< 0.60 

1 J 
< 0.60 J 

< 0.60 
< 0.60 

20 

XYLENES 

< 1.54 
< 1.54 

17 J 
< 1.54 J 

< 1.54 
< 1.54 

21 

0 »* 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. 

Q 
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 ai 
seen has been 

REPORTED BY/f 

3401 industrial lane 

lyte was present in the 
ed to reflect this. 

REVIEWED BY: 

The value 

broomfield, Colorado 800 2 0 • 303/469-1101 
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u 

0 

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

ANALYTICAL SUMMARY REPORT 

01/28/94 
02/01/94 
02/04/94 
02/07/94 
Adrian Brown Consultants 
BTEX (EPA 8260) 
1125A 
ABC 60S0A 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED; Total ug (Tenax) 

CLIENT 
SAMPLE 

TOTAL AIR 
BLANK 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

0. 004 
< 0.004 

0.011 
0.016 

< 0.003 
< 0.003 

< 0.008 
< 0.008 

D 
Q 

D 

D 

»» 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. 

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. 

D 

" B " : I n d i c a t e s t h a t t h e a n a l y t e was p r e s e n t i n t h e b l ^ ^ . The v a l u e 
s e e n h a s b e e n Qjor res iec l t o r e f l e c t t h i s . 

REPORTED REVIEWED BY! 
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^ 

0 

•HOENIX flNflLYTICfiL Lf lBORflTORIES, INC. 
VOLATILE QC Eyf lLUf tTION SUMMARY 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

a£60 
N 
ABC 6050A 
11 £5 A 
WATER & TENAX 
0£/07/94 
SW-846 
8, MS, MSD, QC CHECK 

D 

D 

D 
D 
a 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

.S AREAS 
'IS RET TIMES 

SS RECOVERIES 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

•/. IN LIMITS 

100 
NONE 

100 

100 

100 

94 
100 

73 

100 
75 

REMARKS 

SEE LETTER 

SEE LETTER 

SEE LETTER 

ACCEPTABLE 

100 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURflp^AND PRECISION WITHIN EXPECTED LIMITS? 

YES/^ NO 

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

COMMENTS: 

REPORTED APPROVED BYi 

n u 



• 
0 
D' 
D 

D 

0 

0 

0 
I—I 

D 

PHCeilX flNflYTICffl. LABS 
VOLflTHf WTRIX SPIKE/IWTRIX SPIKE DW^LICflTE RECOVERY 

DftTE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 
CLIENT NWE: 
CLIENT PROJECT: 
P.A.L PROJECT: 

CLIEKT SAMPLE: 
P.A.L SAMPLE: 

MATRIX SPIKE: 

COMPOUND 

Benzene 
Toluene 
Ethyl Benzene 
o-Xylene 

01/2B/94 
K/01/94 
02/03/94 
02/07/94 
Adrian Brown Consultants 
112SA 
ABC 6050A 

INJbCTION 
ABC 54646 

CONCENTRATION UNITS: ug/l (Water) 

SPIKE SAMPLE MS 
ADDED CONC. CONC. 
(ug/l) (ug/l) (ug/l) 

50 0 46 
50 0 52 
50 0 43 
50 0 41 

MS 
%REC. 

• 92 
104 
86 
82 

QC 
LIMITS 

T7-120 
78-126 
75-123 
70-129 

DUPLICATE: 

PHOENIX 
ANALYnCAL 
lABORATCMES 

INC. 

COMUND 

Benzene 
Toluene 
Ethyl Benzene 
o-Xylene 

SPIKE 
ADDED 
(ug/l) 

50 
50 
50 
50 

SAMPLE MS 
CONC. COhC. 
(ug/l) (ug/l) 

0 45 
0 44 
0 39 
0 42 

MS 
* REC. 

90 
88 
78 
84 

5t 
RPI ) 

2 
17 
10 
2 

QC LIMITS 
RPD RECOVERY 

12 77-120 
8 76-126 
10 75-123 
10 70-129 

D 
VALUES OUTSIDE OF QC LIMITS: 

RECOVERY: 0 
ra^D: 1 

'h^ 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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ii 
PHOENIX WALYTICAL LABS • . 

VOLATILE QC SPIKE RECOVERY 

DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 
CLIENT NAME: 
CLIENT PIfflJECT: 
P.A.L. PROJECT: 

CLIENT SAMPLE: 
P.fl.L SAMPLE: 

02/03/94 
02/07/94 
Adrian Brown Consultants 
1125A 
ABC 6050A 

N/A 
QC SPIKE 

PHOENIX 
A N A L Y T I C A L 
LABORATCMES 

INC. 

CONCENTRATION l*IITS: ug/l (Water) 

D 
n u 

MATRIX SPIKE: 

COI>POUND 

Benzene 
Toluene 
Ethyl Benzene 
o-Xylene 

SPIKE 
ADDED 
(ug/l) 

20 
20 
20 
20 

SAMPLE 

mc. 
(ug/l) 

0 
0 
0 
0 

MS 
CONC. 
(ug/l) 

17.9 
16.4 
15.6 
15.8 

MS 
% REC. 

90 
82 
78 
79 

QC 
LIMITS 

77-120 
78-126 
75-123 
70-129 

D 

VALUES CXJTSIDE OF QC LIMITS: 

RECOVERY: 0 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 



D, 
6 
D 
D 
0 
D 

X..> 

D 
n 
u 

D 

EEFiSEHCES FtB OC COSYEKnOE AD0PT3) BT PBQESH AlilYTIClL LiBCffiiTOEIES 

DiTE:"' UVzl 
T2ZSS COHYEHilOHS AHZ EZBE2ALLT USED. THY IHE SETEKJ IT LEIST 
m m u , m m HOT i m s n conaincBS aosE? FOB SPECFIC P 2 Q 3 H 3 . 

iSALISIS K CBITZP.IDS 

(iscL Bin) imvi spiS 
'5LAHS 

GQS STOi 

GCTDl 

ESTOi 

CiLlEHillOHS 
1SST2USZST 71EES (£F3) 
K SPIES 

S1E5D!31TIS 
3iT2n SPIES 
BUSKS 
CAUBHiTICBS 
nSTBLiHESi TIES (BTB) 
K SPLITS 

SIESOiSiTZS 

mm spiizs 
BLLHIS 
ClUSHiTKaS 
I2ST2U2ST TTEIS IL^) 
K SPIilS 

SiKBOGATZS 
SATBII SPUES 
F - m S 
CiLI2EA"ID.»S 
OC S p i n s 

ETiLS 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. SE7E2E5CE 

K SPIES 
BUE}3 
DUPUCiTIS 

liTsn Spins 

1. CLP ST172EIT OF VORI, 1S98 
Z Si-BiS I i TE SPECinC ETHDD 
1 LiBORlTOEY CBIT3I0H, 31 STiIDJL2D DEYIinOX 

i. stmm *nioDs 
5. 0I3E2 - SPECHD IS EIPQET 

1 
1 

lr2 
1.2 

1 

1 
1 

1.2 
1,2 

1 

2, m SPECITIZIl BT K STUDiBD 
• 2 

2 
2 

#28 D:\QPBO\QACnOGEPaET 

file://D:/QPBO/QACnOGEPaET


• 

• 
D 
D 
0 

2/ /V ŷ 

2 8 - F e b - 9 4 

SOWil 
M/lR 1)994 

^l»BRi;W^C0/vxi:L;^v,^ 

J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

THOENDC 
ANALYTICAL 
LABORATORIES 

INC. 
P.A.L. Project: ABC 6050C 
Client Project: 1125 

Dear Joe: 

Enclosed are the results ol the EPA 8260 BTEX analysis for the water and 
tenax samples submitted on 02/19/94. 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. 

D 
D 

Lonn ip*̂ Fgfl 1 i n 
Laboratory Manager 

\r 
002 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 

D 

D 
D 
D 

0 

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

ANALYTICAL SUMMARY REPORT 

02/18/94 
02/19/94 
02/22/94 
02/25/94 
Adrian Brown Consultants 
BTEX (EPA 8 2 6 0 ) 
1 1 2 5 
ABC &050C 

PHOENIX 
ANALYnCAL 
L\BORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED] ug/l (Water) 

CLIENT 
SAMPLE 

FIELD BLANK 
INJECTION 
COMPOSITE 
ABC-70 
ABC-72 
ABC-74 

BENZENE 

< 0.80 
< 0.80 

12 
< 0.80 

15 
26 

TOLUENE 

< 0.78 
< 0.78 
< 0.78 
< 0.78 
< 0.78 
< 0.78 

ETHYL 
BENZENE 

< 
< 

0. 
0. 

60 
60 
11 
1 

43 
32 

XYLENES 

< 1.54 
< 1.54 

13 
3 

110 
68 

»• 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. 

D 

"J" 

'B' 

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. 

REPORTED B 

3401 industrial lane 

e was present in the bl 
o reflect this. 

REVIEWED BY: 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 

The v a l u e 

0 0 3 
3 0 3 / 4 6 9 - 1 1 0 1 



D 
D 
D 

D 

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

ANALYTICAL SUMMARY REPORT 

02/18/94 
02/19/94 
02/25/94 
02/25/94 
Adrian Brown Consultants 
BTEXH (EPA 8260) 
1125 
ABC 6050C 

PHOENIX 
ANALYnCAL 
L\BORATC«IES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: Total ug 

CLIENT 
SAMPLE 

FIELD BLANK 
TOTAL AIR 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

0.007 
0.012 

0. 016 
0.013 

< 0.003 
0.012 

< 0.008 
0. 025 

D 
»» All values are MDLs. 

D 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. 

I: 
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 
seen has been co*̂ rei>trgff to reflect this. 

REPORTED 

The value 

REVIEWED BY; 

3401 industrial lane • broomfield, Colorado S O O E O 

00 4 
3 0 3 / 4 6 9 - 1 1 0 1 
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/ _ ) • 

• 

BZ?t2EHC3 ?DH K COHYEAnOHS i D Q P 3 BY PSQEHU IHlLniCiL USQRiTOSIES 

r-| DATE: yi/=2 

W ^ . CmrFnTTnUS \r7. ( J ^ T R U R T U S ? ) . THET JiK B m S K S AT LEiST 
ASSlUf,!!, 

J . iSAUSiS 

J ECIS 7QA. 
( T i a - ETE 

"̂  
'— 

-;. * 

p G2S S7DA 

*—' 

n . , eCTDA 

*—nr" 

I—] 

ES701 

—. 

J ETALS • 

— 

A-HD SAY HOT BIHiCT COIYStnOSS GOSH FOB SPECIHC PSOJECTS. 

CC CSIT^-QS 

SIJL=C'11TI3 
2) l i n n spii^ 

HI AF= 
•CALEHHIT-OXS 
IBSTEUSiJiT TIJFrS ( K ) 
CC S P i i S 

SlE2DeA--S 
aAT2II SPIIZS 
aLAHKs 
CAL!B?J.nCSS 
^ ^ m - v TIPrS (BFB) 
CC SP'%i5 

SD?2QiU?IS 

m.mi s.-•:.--, 
w IDT:; 

CilP' iTIGlS 
Tl!?n?lJXIST T1F-T (E.^} 
CC SPIKZS 

5UHBGGATI3 
SATHII SPIES 
?^m-. • 
Cii TWIiTTDvs 
K S ? - > - - > 

CC SPISiS 
SL.i.SK^ 

DUPUCXTES 

1AT.?II SPIVZS 

VT^^r. 

1 
1 

1.2 
1.2 

. 1 
.» 

1 
1 

1.2 
1.2 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 

.•2 

2, JHD SPgi:i-'iJ3 BT OC STASDISD 
• 2 

2 
2 

/ i ^ ~ ^ 
^Iw 
W(\f\ 
PHOT^roC 
A2<IALi:iiCAL 
LABORCTORmS 

INC 

-

• 

D 

m 

1. CLP ST1II3E3T Q," YOEI, 1S99 
2 . SJ-8-15 IS lEZ SPECinC ETIOD . 
2 . lABQBATOEI CBITBIOS, 3X STASDISD DEYIITIOX 
•4. STASDA2D lETSODS 
5. 0THE2 - SPECinZD IS 2EP0ET 

i29 D:\QPBQ\CAOC\OCZIPQET 
005 

3401 industrial lane • broomfield. Colorado ROn^O' • ^^(\^M±f.Q.^^(\^ 

file://D:/QPBQ/CAOC/OCZIPQET


si^ -ry 

0 

14-Apr-94 

Joe Pollara 

•

Adrian Brown Consultants 
155 S. Madison 
Suite 302 

ri Denver, CO 80209 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

P.A.L. Project: ABC 6225 
Client Project: 1125K 

0 

D 

Dear Joe: 

Enclosed are the results of the EPA 8260 BTEX analysis for the water and 
tenax samples submitted on 03/18/94. 

If you have any questions, please call. 

Laboratory Manager 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 
0 0 

3 0 3 / 4 6 9 - 1 1 0 1 
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D 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
REPORT DATE: 
CLIENT: 
ANALYSIS: 
CLIENT PROJECT; 
P.A.L. PROJECT; 

ANALYTICAL SUMMARY REPORT 

03/16/94 
03/18/94 
03/30/94 
04/07/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125K 
ABC 6 2 2 5 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED; ug/l (Water) 

n u 

D 

CLIENT 
SAMPLE 

COMPOSITE 
INJECTION 
FIELD BLANK 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

17 
< 0. 80 
< 0. 80 

< 0.78 
< 0. 78 

37 
0. 8 

< 0.60 

120 
2 

< 1. 54 

»•• All "<" values are MDLs. 

D QUALITY CONTROL; 

D 
D 

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 cojĝ ĉjtigrl J".o reflect this. 

REPORTED REVIEWED BY 

{\ a') 

3401 industrial lane • broomfield, Colorado 80020 • 303/469-1101 



h 
D 

EEFEREHCES FOR OC COHVEHTIOHS ADOPTED BY PHOEKH AHALYTICAL UB08AT08IES 

DATE: 1/1/92 
THESE CONTENTIOHS ARE (SHEBALLY USED. THEY ASE HEVIEVED AT LEAST 
AHHUALLY, AHD MAY HOT REFLECT COHVEHTIOHS CHOSEH FOB SPECIFIC PROJECTS. 

AHALYSIS OC CSITESIOH REFEREHCE 

GCHS VOA SURRCX3ATES 
(IHCL BTH) U l i U SPIKES 

BLAHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

WIS SVOA 

(JC VOA 

D 6C SVOA 

KETALS 

SURROGATES 
HATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
HATRH SPIKES 
BUHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
QC SPIKES 

OC SPIKES 
BUHKS 
DUPLICATES 
HATRIX SPIKES 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

1 
1 

1.2 
1.2 
1 

1 
1 

1.2 
1.2 
1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2, AHD SPECIFIED BY OC STAHDASD 
2 
2 
2 

1. CLP STATEHEHT OF WORK, 1998 
2. SK-B46 II THE SPECIFIC HETHOD 
3. UBORATORY CRITERIOH, 3X STAHDARD DEVIATIQI 
i. STAHDARD HETHODS 
5. OTHER - SPECIFIED IH REPORT 

#29 D:\QPM\OAOC\OCREPORT 

005 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , . C o l o r a d o 8 0 020 • 3 0 3 / 4 6 9 - 1 1 0 1 

file://D:/QPM/OAOC/OCREPORT


D 

1 PHOENIX ftWflLYTICflL LftBORATORIES, INC. 
I ^ O L f t T I L E DC EVfiLUATION SUMMARY 

D 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT; 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

S£60 
N 
ABC 6££5 
11S5K 
WATER & TENAX 
04/14/94 
SW-846 
11 

D 

D 
D 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

IS AREAS 
IS RET TIMES 

J. SS RECOVERIES 

V. IN 

100 
YES 

100 

100 

100 

100 
100 

LIMITS 

(WATER) 

REMARKS 

100 

n 

D 
D 
D 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

N/A 
N/A 

N/A 

LABORATORY INTERP^TATIQN OF DATA QUALITY PARAMETERS: 
DATA ACCURAp^(^ND PRECISION WITHIN EXPECTED LIMITS? 

YESy\D NO 

PRESERVATION REFERS TO CLIENT PRESERVATION 
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FDR 
ADDITIONAL COMMENTS. 

COMMENTS 
n 
J 

REPORTED APPROVED BY! 

0 0 4 



0 

VAV'?y 

U 05-Hay-94 

J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

P.A.L. Project: ABC 6321, A & 
ABC 6326 

Client Project: 1125, 1125A 

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 
reanalysls is in progress, and the data will be reported to you by 05/10/94. 

If you have any questions, please call. 

ry Manager 

D 
D 

D 

001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 
D 
D 

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

ANALYTICAL SUMMARY REPORT 

04/20/94 
04/22/94 
04/27/94 & 04/28/94 
05/05/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125 
ABC 6 3 2 1 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED; ug/l (Water) 

CLIENT 
SAMPLE 

INJECTION 
COMPOSITE 
ABC-2 
ABC-5 
ABC-12 
ABC-17 
ABC-27 
ABC-90 
ABC-91 
KNGW-2 
KNGW-3 
FIELD BLANK 

BENZl 

< 

< 
< 
< 

< 
< 

< 
< 

iNE 

0.80 
12 

0.80 
0.80 
0.80 

9 
2 

0.80 
0.80 

15 
0.80 
0.80 

TOLUENE 

< 
< 
< 
< 
< 
< 

< 
< 

< 
< 

0.78 
0.78 
0.78 
0.78 
0.78 
0.78 

2 
0.78 
0. 78 

1 
0.78 
0.78 

ETHYL 
BENZENE 

< 

< 

< 

< 

0.60 
34 

0.60 
3 

0.60 
73 

110 
35 
1 

77 
21 

0.60 

XYLENES 

< 

< 

< 

< 

< 

1.54 
86 

1.54 
4 

1-54 
63 
160 
35 

1.54 
110 

7 
1.54 

D 
n 
U 

•« 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 between the 
quantitation limit and the detection limit or otherwise outside 
of the calibration limit. The value seen is therefore an estimate. 

D 

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

The value 

REPORTED B REVIEWED BY: 

3401 industrial lane • broomfield, Colorado 80020 • 303/469-1101 



D' DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
REPORT DATE: 
CLIENT: 
ANALYSIS: 
CLIENT PROJECT; 
P.A.L. PROJECT: 

ANALYTICAL SUMMARY REPORT 

04/21/94 
04/22/94 
04/28/94 
05/05/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125 
ABC 6 3 2 1 

PHOENIX 
ANALYnCAL 
LABORATDRIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

n 
u 

CLIENT 
SAMPLE 

KNMW-7 
KNMW-6 
ABC-70 
KNMW-5 
ABC-71 
ABC-73 
EPA 1-10 
EPA 2-11 

BENZl 

< 

< 
< 

< 
< 

EINE 

0.80 
26 

0.80 
0.80 

3 
25 

0.80 
0.80 

TOLUENE 

< 

< 
< 
< 
< 
< 
< 

0.78 
1 

0.78 
0.78 
0.78 
0.78 
0.78 
0.78 

ETHYL 
BENZENE 

< 0 

0.8 
63 
5 

.60 
6 

47 
2 
6 

XYLENES 

< 

< 

2 
120 
16 

1.54 
5 

120 
1.54 

12 

n 
u 

D 

u 
n 
D 

T!!>. 
IF 

»* 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 OC 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 
seen has been jsjarr^Qii^SrQ to reflect this. 

The v a l u e 

' REPORTED REVIEWED BY; ^in 
3 4 0 1 i n d u s t r i a l l a n e ' b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



ANALYTICAL SUMMARY REPORT 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

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

04/25/94 
04/25/94 
04/28/94 
05/05/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125 
ABC 6321A 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

EPA 1-9 

ETHYL 
BENZENE TOLUENE BENZENE XYLENES 

< 0. 80 < 0.78 < 1.54 

0 
n 

u 
D 

»» 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 OC 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 anj 
seen has been corrjt 

REPORTED BY^ 

was present in the blank 
reflect this. 

REVIEWED BY: 

The value 

3401 industrial lane • broomfield, Colorado 80020 • 
0 05 

303/469-1101 



th 

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

ANALYTICAL SUMMARY REPORT 

.04/21/94 
04/25/94 
05/04/94 
05/05/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
ABC 6326 

ANALYTE CONCENTRATIONS DETECTED; Total ug 

CLIENT 
SAMPLE 

TOTAL AIR 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ETHYL 
BENZENE TOLUENE BENZENE XYLENES 

0. 008 0.722 0.005 0. 008 

D 

»* 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 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 i3̂ 3C#Pired to reflect this. 

REPORTED REVIEWED BY , m ̂ A 
0 0 6 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



r4. ):'HOENIX ANALYTICAL LABORATORIES, INC. 
J VOLATILE QC EVALUATION SUMMARY 

METHOD: . 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

8260 
N 
ABC 63S1,A, ABC 63S6 
1125 
WATER & TENAX 
05/05/95 
SW-SAfc 
£9 

QC PARAMETER •/. IN LIMITS REMARKS 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

IS AREAS 
IS RET TIMES 

100 
YES 

100 

•̂l 

100 

100 
100 

SS RECOVERIES 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

100 

N/A 
N/A 

BTEX ANALYTES 
UNAFFECTED. 

QC SPIKE 
RECOVERIES N/A 

D 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURACY,AND PRECISION WITHIN EXPECTED LIMITS? 

YESV-'IMO 

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

D 
COMMENTS; 

REPORTED BY^ APPROVED BY; 

0 
007 



D 

n 
u 
n 
u 

REFEREHCES FOR OC COHVEHTIOHS ADOPTED BY PHQEHIX AHALYTICAL LABORATORIES 

DATE: 1/1/92 
THESE COHVEHTIOHS ARE (SOALLY USED. THEY ARE REVIEKD AT LEAST 
AHHUALLY, AHD HAY HOT REFLEQ COHVEHTIOHS CHOSEH FOB SPECIFIC PROJECTS. 

AHALYSIS OC CRITERIOH 

GCHS VOA SURROGATES 
(ISCL ETC) MATRIX SPIKES 

BLAHKS 
CALIBRATIOHS 
' IHSTRUMEHT TUHES (BFB) 
QC SPIXES 

GCMS SVOA 

GC VOA 

GCSVOA 

HETALS 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
QC SPIKES 

SURROGATES • 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMLST TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
OC SPIKES 

OC SPIKES 
BUHKS 
DUPLICATES 
MATRIX SPIKES 

REFEREHCE 

1 
1 

1.2 
1,2 
1 

1 
1 

1,2 
1.2 
1 

2 
2 
2 
2 
2 

1, AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 

PHOENIX 
ANALYTICAL 
lABORATORIES 

INC. 

1. CLP STATEMEHT OF VORK, 1998 
2. SV-846 IH THE SPECIHC HETHOD 
3. LABORATORY CRITERIOH, 3X STAHDARD DEnATIOH 
4. STAHDARD METHODS 
5. OTHER - SPECIFIED IH REPORT 

[} 
m D:\QPRO\QA0C\0CREPORT 0 0 8 

u 3401 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 

file://D:/QPRO/QA0C/0CREPORT


D. ^'23-^Y 

30-May-94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

0 

Joe P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 240 
Denver, CO 80209 

P.A.L. Project: ABC 6412 
Client Project: 1125A 

0 
0 
0 

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. 

Laboratory Manager 

U 

0 

001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



3034693130 PHOENIX aNflLYTICfiU F-310 1-097 P-002 j'UN 01 '94 1 5 : 2 4 

D 

• " ' > ' 

D 

RECiUEST FOR DflTfl VEHIFICATiaN— 

Raquaat inUi«ttecl by-CLISNT 

P .A.L . Project # I 
P.A. L« Saople Ht i 
C l i a n t Saaiplft I.Ds 
D e s c r i b e Request i 

CON racT TAP Kpnawt ***" 
V OATS / l / . feif lT 

C^pf ts i^ 
/IflC.???? 

jSiiolL 

C l i s n t Saople ^̂  s & P. A. L.Sanpln tt> s eht^tl^sd on «h« taapl* 
c o n t a i n e r v» the Chain of Custody? (YeT) No 

fill Saapl9 # ' s t Run >»« cheeked on the eontainer v$ the 
I n s t r u a a n t log S^apls #* s & Run »• »7 ) g g ^ Mo 

Run *» fi eheehed agains-b ohr*omatogra«»? ^ e a ) ' No 

Calculation* rtcaculated? u^^ ^'^ 

P r e v i o u s run sdaples checlcsd? ( $ 5 ^ No 
Note tha Fun # ( i n d tnatruaerrfe; 

A n a l y s t , _Date 

Laboratory Manager. _Dat e. 

u 

Laptop r S s s T z l t s . «d 
&luulC '^QM^ djUCK.' 

ihb/i/o " m ^ \ m Wi^tA ku<JiU CjOt"^ jfi&ioj^ 

3401 i n d u s t r i a l lane • b r o o m f i e l d , Colorado SnOzfi • 3 0 3 ^ 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

05/23/94 
05/24/94 
05/26/94 
05/30/94 
Adrian Brown Consultants 
BTEX (Mod.EPA 8260) 
1125A 
ABC 6412 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

UI 

ANALYTE CONCENTRATIONS DETECTED; ug/l (Water) 

CLIENT 
SAMPLE 

INJECTION 
COMPOSITE 
BLANK 

BENZENE 

< 0 . 8 0 
< 0 . 8 0 
< 0 . 8 0 

TOLUENE 

< 0 . 7 8 
< 0 . 7 8 
< 0 . 7 8 

ETHYL 
BENZENE 

< 0 . 6 0 
< 0 . 6 0 
< 0 . 6 0 

XYLENES 

6 
< 1 . 5 4 
< 1 . 5 4 

•• All "<" values are MDLs. 

0 
D 
D 

D 

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 

»B' 

of the calibration limit. The value seen is therefore an estimate. 

Indicates that the analyte was present in the blank. The value 
seen has beej) cocr^Sted to reflect this. 

REPORTED REVIEWED BY! 

3401 industrial lane 'broomfield, Colorado 8002 0 • 303/469-1101 



n 

D 

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

ANALYTICAL SUMMARY REPORT 

05/23/94 
05/24/94 
05/24/94 
05/30/94 
Adrian Brown Consultants 
BTEX (EPA 8 2 6 0 ) 
1125A 
ABC 6 4 1 2 

PHOENIX 
ANALYnCAL 
L\BORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: Total ug 

CLIENT 
SAMPLE 

TOTAL AIR 
BLANK 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

0. 004 
< 0.004 

0. 041 
0. 036 

< 0.003 
0. 008 

< 0.008 
0.043 

V 

*• All "<" values are MDLs. 

0 
QUALITY CONTROL: 

0 

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 OC was conducted as required and 
found to be within acceptable limits. 

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 nas tieen .ĵ Drr̂ qrSiê a to reflect this. 

REPORTED REVIEWED BY: 

3401 industriallane • broomfield, Colorado 80020 • 303/469-1101 



31-May-94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

D 

J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

P.A.L. Project: ABC 6321 
Client Project: 1125 

Dear Joe: 

D 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
sample submitted on 04/21/94. The results for this sample were originally 
faxed to you on 05/10/94. Due to an error on my part, the final report 
was not issued until today, 05/31/94. 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. 

.in 
)oraytory Manager 

001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

04/21/94 
04/22/94 
05/06/94 
05/10/94 
Adrian Brown Consultants 
BTEX (EPA 8260) 
1125 
ABC 6321 

PHOENIX 
ANALYnCAL 
LABORATOUES 

INC. 

CLIENT 
SAMPLE 

ABC-72 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

ETHYL 
BENZENE TOLUENE BENZENE XYLENES 

26 68 140 

»• All "<" values are MDLs-

D 

o 

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 OC 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. 

n "B": Indi 
|_J seen 

Y REPORTED B 
U 

alyte was present in the bl^k- The value 
ed to reflect this. 

REVIEWED BY: 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 
0 0 2 

303/469-1101 



n 
u 

n 
0 

SEFtSEHCZS FOR K COHYESnDB ADOPTED BT PHOEHI m L T n C i L UBORiTOSIES 

DATE: . 1/1/S2 
m S z . CQUTZHilOXS ASE GZSE2ALLI USED. H E ! ASE SETIEfED AT LEAST 
AHSUAILT, A.HD U l HOT EEFliCT CQSTEmQSS CSESzl FDE SPECIFIC PSOIEHS. 

ASAUSIS CC CSITZ3IDI 

BCaS YQA SUrHCXUTES 
t a c L BTEX) M i a n S P H E S 

BLAHS 

GCSS S7QA 

SC70A 

GC STOA 

CAUBRATIOHS 
ISSTRUHEST TUES (BFB) 
CC SPIXES 

SUSSOGATES 
SATRII SPUES 
BURKS 
CilIHRATIOlS 
LSSTRUBEST TUHES (BFB) 
OC SPIIES 

SllRSOGATES ; 
MT2IX S P I E S 

CAUBSAHOHS 
IHSTRUMEHT TIDES (BFB) 

'oC SPIXES 

SURROGATES 
ftATSn SPIXES 
BLUtKS 
CALIBRATIOHS 
OC SPIXES 

SEFE2EXCE 

1 
1 

1 . 2 
1 . 2 

• 1 

1 
1 

1.2 
1.2 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

PHOENIX 
ANALYnCAL 
LABORATORIES 

I N C 

KETALS 
CC SPUES 
BUHXS 
DUPUCATES 
JIATRH SPHZS 

2 , AHD 5PECIFIID ST OC STAHDARD 
2 
2 
2 • 

L a ? STATE2£En OF UQHX, 199fl 
2 . SX-B46 IS T E SPECIHC HETBOD 
1 LABOEATORy CRITERIOH, 31 STAHDABD DE?IATIDX 
A. STAIDAED SETHODS 
5 . OTHER - SPEnFIED I I REPORT 

129 D:\QPRO\QACC\0CREPOET 
0 0 3. 

3401 i n d u s t r i a l l ane • b r o o m f i e l d , Colorado 80020 • 303/469-1.101 

file://D:/QPRO/QACC/0CREPOET


. ) 

30-Jun-94 

6-22-^^ 

^ 1 1 ^C^ 
M l — - / 

l\ JUL 51994 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC 
Joe Pollara 
Adrian Brown Consultants 
155 S- Madison 
Suite 302 
Denver, CO 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 06/23/94. 

If you have any questions, please call. 

I j&ujjii j.ir .;!• a J. J - i n 
Laboratory Manager 

if 0 :i 

3 4 0 1 i n d ' j s t r i a l I n n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

06/22/94 
06/23/94 
06/24/94 
06/30/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
2002 6517 

PHOENIX 
ANALYTICU 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

COMPOSITE 
INJECTION 
BLANK 

BENZENE 

13 
< 0. 80 
< 0. 80 

TOLUENE 

< 0.78 
< 0.78 
< 0.78 

ETHYL 
BENZENE 

44 
< 0. 60 
< 0. 60 

XYLENES 

130 
< 1.54 
< 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. 

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": Indicat 
seen ha 

REPORTED BY :/ 

y 
3 4 0 1 i n d u s t r i a l l a n e 

t e was p r e s e n t i n t h e blajnk 
t o r e f l e c t t h i s -

REVIEWED BY: 

The v a l u e 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 - 3 0 3 / 4 6 9 - 1 1 0 1 



D 

06-Jul-94 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

f s i ? ^ : - -

PHOENIX 
ANALYTICAL 
lABORATORIES 

INC 

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

D 

Dear Joe: 

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

If you have any questions, please call. 

ger 

0 

001 

3401 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

06/28/94 
06/30/94 
07/01/94 
07/06/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
2 0 0 2 6517A 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

BLANK 
ABC-91 
ABC-90 
ABC-27 
ABC-11 

BENZENE 

< 0.80 
24 

0.9 
7 
2 

TOLUENE 

< 0. 78 
< 0.78 
< 0.78 
< 0.78 
< 0.78 

ETHYL 
BENZENE 

< 0 .60 
17 
28 
150 
78 

XYLENES 

< 1.54 
18 
33 

210 
96 

• • All values are MDLs. 

U QUALITY CONTROL: 

r~] 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 
,—I found to be within acceptable limits. 

• 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. 

fcac 

0 

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

REPORTED By^ 

o reflect thi£ 

REVIEWED BY; 
1 ? \ r iL^ \J V 

3 4 0 1 i i T d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

D 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
#' OF SAMPLES: 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

IS AREAS 
IS RET TIMES 

SS RECOVERIES 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

a£60 
N 
£00£ 6517A 
H£5A 
WATER 
07/0&/94 
SW-a46 
5 

•/. IN LIMITS 

100 
YES 

100 

100 

100 

100 
100 

100 

N/A 
N/A 

N/A 

REMARKS 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURAC>^AND PRECISION WITHIN EXPECTED LIMITS? 

NO 
^CCURAC>^( 
YES xf 1 

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

ADDITIONAL COMMENTS. 

COMMENTS I 

(f 
REPORTED BY APPROVED BY; 

0 0 3 



=̂ , 

• ' ^ . 

/^i - ̂  V?y 

02-Aug-?4 AUG 41994 

irf^N BROWN 0>.i''t-

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite302 
Denver, CO 80209 

IPHOENIX 
ANALYTICAL 
L\BORATDRIES 

INC. 

P.A.L. Project: 6595 
Client Project: II25 A 

Dear Joe: 

D 

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 impreserved water samples was met. This 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 1,1-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 

0 
Sincerely, 

oimieFaJi 
LaboratOfn' Manager 

001 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , c o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

07/21/94 &. 07/22/94 
07/26/94 
07/26/94 & 07/27/94 
08/02/94 , 
Adrian Brown Consultants 
BTEX by EPA 8260 
1 1 2 5 A 
6595 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

CLIENT 
SAMPLE 

EPA2-11 
EPA1-09 
EPAl-10 
ABC-2 
ABC-27 
ABC-17 
KNMW-7 
ABC-91 
ABC-12 <10:30) 

NCENTRATIONS DETECTED: 

BENZENE TOLUENE 

< 0.80 
< 0.80 
< 0.80 
< 0.80 
< 0. 80 
< 0.80 
< 0.80 
< 0.80 
< 0.80 

< 
< 
< 
< 
< 
< 
< 
< 
< 

0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 

ug/l 

ETHYL 
BENZENE 

< 

< 

< 
< 

2 
0.60 

8 
0. 60 

13 
0.60 
0.60 

1 
1 

(Water) 

XYLENES 

< 

< 
< 
< 

4 
1.54 
20 
2 

21 
1.54 
1.54 
1.54 

4 

«• 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 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 
seen has been coapŜ eĜ r̂ fl' to reflect this 

The value 

REPORTED REVIEWED BY; 

-•• „ . 002 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

07/22/94, 07/23/94 & 07/24/94 
07/26/94 
07/27/94 
08/02/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6595 

PHOENIX 
ANALYTICAL 
lABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED; ug/l (Water) 

D 

CLIENT 
SAMPLE 

KNGW-2 
KNMW-6 
KNMW-5 
ABC-12 (11:00) 
ABC-72 
ABC-73 
INJECTION 
COMPOSITE 
BLANK 
ABC-70 

«* All "<" values are MDLs. 

BENZl 

< 

< 
< 

< 

< 
< 

;:NE 

0.80 
0.9 

0.80 
0.80 

5 
19 

0.80 
8 

0.80 
0.80 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 

ETHYL 
BENZENE 

3 
10 

< 0.60 
1 

43 
40 

< 0.60 
29 

< 0.60 
6 

XYLENES 

< 

< 

7 
13 
2 
3 

280 
130 

1.54 
150 

1.54 
24 

QUALITY CONTROL: 

0 
D 

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. 

D 

"B": Indicates that 
seen has been 

REPORTED BY/ 

te was present in the blank. The value 
to reflect this. 

REVIEWED BY: Q^ 
0 0 3 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 

0 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
REPORT DATE: 
CLIENT: 
ANALYSIS:. 
CLIENT PROJECT; 
P.A.L. PROJECT: 

ANALYTICAL SUMMARY REPORT 

07/23/94 
07/26/94 
07/28/94 
08/02/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6 5 9 5 

PHOENIX 
ANALYTIC:AL 
LABORATORIES 

INC. 

D 
D 

ANALYTE CONCENTRATIONS DETECTED: Total ug 

CLIENT 
SAMPLE 

TOTAL AIR 
BLANK AIR 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

< 0.004 
< 0.004 

0. 006 
0.007 

< 0.003 
< 0.003 

< 0.008 
< 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. 

D 
D 

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 q 

REPORTED 

to reflect this. 

REVIEWED BY 

' '- - 00 4 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



0-
D 

PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

D 

D 
D 
D 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPDRT DATE: 
CRITERIA: 
# OF SAMPLES: 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

IS AREAS 
IS RET TIMES 

8260 
N 
6595 
11 £5 A 
WATER & TENAX 
07/06/94 
SW-846 
£1, MS, MSD, QC 

•/. IN LIMITS 

100 
47 

100 

100 

100 

100 
100 

SPIKE 

REMARKS 

SEE LETTER 

SS RECOVERIES 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

100 

90 
80 

D QC SPIKE RECOVERIES 60 

Q 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURAC): AND PRECISION WITHIN EXPECTED LIMITS? 

YES K NO 

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

COMMENTS: 

U REPORTED/BY: 

fP 
APPROVED BY: 

D 005 



J 

D 

Q) 

D 

D 

RETERESCES FOR OC COHVEHTIOHS ADOPTED BT .PHOEKIX AHALYTICAL UBORATORIES 

DATE: " 1 / 1 / 9 2 
THESE COHVEHTIOHS ARE GEHERALL7 USED. THEY ARE REVIEVED AT LEAST 
AHHUALLY, AHD BAY HOT REFLECT COHVEHTIOHS CHOSEH FOR SPECIFIC PROJECTS. 

AHALYSIS OC CSITESIOH 

GCKS VOA SURROGATES 
(IHCL BTEX) HATRIX SPIKES 

BLAHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
(K SPIKES 

GCKS SVOA 

GC VGA 

GC SVOA 

KETALS 

SURROGATES 
JIATJfIX SPIKES 
BLANKS 
CALIBRATIONS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUNKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
OC SPIKES 

OC SPIKES 
BUHKS 
DUPLICATES 
MATRIX SPIltES 

REFEREHCE 

PHOENIX 
ANALYTICAL 
L\B0RA7DRIES 

INC. 

1 
1 

1,2 
1.2 

1 

1 
J 

1,2 
1,2 

1 

2, AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 

1. CLP STATMEHT OF VORK, 199e 
1 SV-846 IH THE SPECIFIC METHOD 
3. UBORATORY CRITERIOH, 3X STAHDARD DEVIATIOH 
4. STAHDARD MnHODS 
5. OTHER - SPECIFIED IH REPORT 

I2e D:\OPR0\0A0C\0CREPORT 

0 0 6 

3 4 0 1 i n d u s t r i a l i a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 -1 1 a 1 

file://D:/OPR0/0A0C/0CREPORT


PHOENIX flNflLYTICflL LABS 
VOLATILE MATRIX SPIKE/MATRIX SPIKE DIRICATE ECOVERY 

CLIENT m E : 
aiENT PROJECT: 
P.A.L. PROJECT: 
DATE fltWLYZED; 

Adrian Brown Consultants 
IISS) 
6595 
87/27/94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

D 

D 

CLIENT SAMPLE NO: 

CtMPOUND 

Ijl-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

DUPLICATE: 

C W O U N D 

1,1-Dichloroethene 
Trirfiloroethene 
Benzene 
Toluene 
Chlorobenzene 

CONCENTRATION UNIT 
EPAl-10 P.A.L 

SPIKE 
ADDED 
(ug/L) 

50 
50 
50 
50 
50 

SPIKE 
ADDED 
(ug/L) 

50 
50 
50 
50 
50 

S: 

m-. 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
0 
0 
0 

SAI«^ 
CONC. 
(ug/L) 

0 
0 
0 
0 
0 

ug/l 
61897 

MS 
CONC. 
(ug/L) 

85 
40 
43 
46 
54 

MS 
CONC. 
(ug/L) 

72 
37 
39 
43 
50 

MS QC 
i REC LIMITS 

170 61-145 
80 71-120 
86 76-127 
92 76-125 
108 75-130 

MS i 
% REC RPD 

144 17 
74 8 
78 10 
86 7 
100 8 

QC LIMITS 
RPD 

14 
14 
11 
13 
13 

RFmVERY 

61-145 
71-120 
76-127 
76-125 
75-130 

D 

VALIES OUTSIDE OF QC LIMITS: 
RPD: 1 

(ECOVERY: 1 

COIflOTS: 

D 
2 2 0 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 

PHOENIX ANALYTICAL LABS 
VOLATILE QC SPIKE RECOVERY 

CLIENT NAME: 
CUENT PROJECT: . 
P.fl.L PROJECT: 
DATE ANflLYZED: 

CLIENT SAMPLE NO: 

COMPOUND 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

fldrian Brown Consultants 
1125fl 
6595 
07/27/94 

CONCENTRATION UNITS: 
N/fl P.fl.L 

SPIKE 
ADDED 
(ug/L) 

20 
20 
20 
20 
20 

NO: 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
0 
0 
0 

ug/l 
QC SPIKE 

MS 
CONC. 
(ug/L) 

36.5 
18.2 
17.3 
16.2 
17 

MS QC 
i REC LIMITS 

183 61-145 
91 71-120 
87 76-127 
81 76-125 
65 75-130 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

D 

VALUES aJTSIDE OF QC LIMITS: 

RECOVERY: 1 

COMMENTS: 

221 

3 4 0 1 i n d u s t r i a l l a n e * b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



8/,/j4 

k. •; 

n 
05-Aug-94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

D 
D 

Joe P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

P.A.L. Project J 6595A 
Client Projects 1125A 

n u 

n u 

Dear Joe: 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
sample submitted on 08/02/94. 

If you have any questions, please call. 

Laboratory Manager 

0 0 1 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D" 

D 

0 

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

ANALYTICAL SUMMARY REPORT 

08/01/94 
08/02/94 
08/03/94 
08/05/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6595A 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

ABC-5 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

< 0.78 < 1.54 

»• Ail "<" values are MDLs. 

QUALITY CONTROL: 

^ 

D 

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 OC 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 
seen has been (̂ .̂ rrecĵ ^̂ d to reflect this 

The value 

REPORTED REVIEWED BY I 

3401 industrial lane broomfield, Colorado 80020 • 303/469-1101 



: : • • ; • ; PHOENIX flNflLYTICflL Lf lBORflTORIES, INC. 
VOLATILE QC EVf lLUf lTION SUMMARY 

~ 

J 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

QC PARAMETER 

SS RECOyERIES 

8260 
N 
6595A 
11£5A 
WATER 
08/05/94 
SW-a46 
1 

•/- IN LIMITS REMARKS 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

IS AREAS 
IS RET TIMES 

, 100 
YES 

100 

100 

100 

100 
100 

100 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

N/A 
N/A 

N/A 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURACY AND PRECISION WITHIN EXPECTED LIMITS? 

YES K NO 

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

COMMENTS 

REPORTED 

L 

n 
U. 

APPROVED BYi 

0 0 3 



D 

D 
D 

D 

REFERENCES F.OR OC COHVEHTIOHS ADOPTED BY PHOEHIX AHALYTICAL UBORATORIES 

DATE: 1/1/92 
THESE COHVEHTIORS ARE GEHERAaY USED. THEY ARE REVIEVED AT LEAST 
AHHUAUY, AHD MAY HOT REFLECT COHVEHTIOHS CHOSEH FOR SPECIFIC PROJECTS. 

AHALYSIS OC CRITERIOH 

GCMS VOA. SURROGATES 
(IHCL BTEX) MATRIX SPIKES . 

BLAHXS 
•CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

GCMS SVOA 

GC VOA 

GC SVOA 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TURES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
OC SPIKES 

METALS 

REFEREHCE 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. • 

OC SPIKES 
BUHKS 
DUPLICATES 
MATRIX SPIKES 

1. CLP STATEMEHT OF VORK, 1998 
Z SV-846 IH THE SPECIFIC HETHOD 
3. LABORATORY CRITERIOH, 3X STAHDARD DEVIATIOH 
4. STAHDARD METHODS 
5. OTHER - SPECIFIED IH REPORT 

1 
1 

1,2 
1,2 

1 

1 
1 

1,2 
1,2 

1 

2 , AHD SPECIFIC BY K STAHDARD 
2 
2 
2 

D- # 2 0 D:\0PRO\OA{3C\0CREPORT 

0 0 4 
3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 

n 
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PHOENIX 
ANALYTICAL 
LABORATORIES 

INC 

n J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

P.A.L. Project: 6742, A, B 
Client Project: 1125A 

Dear Joe: 

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

-.̂  If you have any questions, please call. 

D 
D 
D 
D 

0 01 

u 
3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



^ • • • ) 

ANALYTICAL SUMMARY REPORT 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

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

09/15/94 
09/17/94 
09/20/94 
09/30/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6742 

ANALYTE CONCENTRATIONS DETECTED; ug/l (Water) 

n 

D 

CLIENT 
SAMPLE 

ABC-2 
ABC-12 
ABC-27 
KNMW-5 
KNMW-6 
KNGW-2 
INJECTION 
COMPOSITE 

BENZl 

< 
< 
< 
< 
< 
< 
< 

E:NE 

0 . 8 0 
0 . 8 0 
0 . 8 0 
0 . 8 0 
0 . 8 0 
0 . 8 0 
0 . 8 0 

1 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 

0 . 7 8 
0 . 7 8 
0 . 7 8 
0 . 7 8 
0 . 7 8 
0 . 7 8 
0 . 7 8 
0 . 7 8 

ETHYL 
BENZENE 

< 
< 

< 

< 
< 

0 . 6 0 
0 . 6 0 

1 0 
0 . 6 0 

3 
0 . 6 0 
0 . 6 0 

4 

XYLENES 

< 
< 
< 
< 
< 
< 
< 

1 . 5 4 
1 . 5 4 
1 . 5 4 
1 . 5 4 
1 . 5 4 
1 . 5 4 
1 . 5 4 

1 5 

n u 

D 
** 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 OC 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. 

Q 

'B": Indicates that 
seen has 

REPORTED 

a n a l y t e w a s p r e s e n t i n t h e b l a n k , 
t e d t o r e f l e c t t h i s . 

REVIEWED BY 

The v a l u e 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



n 
y 

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

ANALYTICAL SUMMARY REPORT 

09/15/94 
09/17/94 
09/20/94 
09/30/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6 7 4 2 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

BLANK 
ABC-5 
ABC-17 
KNMW-7 
ABC-91 

BENZl 

< 

< 
< 
< 

SNE 

0.80 
30 

0.80 
0.80 
0.80 

TOLUENE 

< 0.78 
< 0.78 
< 0. 78 
< 0.78 
< 0.78 

ETHYL 
BENZENE 

< 0.60 
2 

0.8 
< 0.60 

0.9 

XYLENES 

< 1.54 
< 1.54 
< 1.54 
< 1.54 
< 1.54 

u »» 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 OC 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. 

J "B": Indicates that t p e analyte was present in the blank. The value 
J seen has be>en jp̂ r̂ 'iĴ ed to reflect this 

REPORTED REVIEWED BY: '"f^^i^n 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



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

ANALYTICAL SUMMARY REPORT 

09/14/94 
09/20/94 
09/20/94 
09/30/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6742A 

PHOENIX 
ANALYTICAL-
LABORATORIES 

INC. 

D 

CLIENT 
SAMPLE 

EPA2-11 
EPAl-9 
EPAl-10 

ANALYTE CONCENTRATIONS DETECTED: 

BENZENE TOLUENE 

ug/l (Water) 

ETHYL 
BENZENE XYLENES 

< 0. 80 
< 0. 80 

< 0.78 
< 0.78 
< 0.78 

2 
0.60 
0.7 

3 
< 1.54 
< 1.54 

n 
U »• All "<" values are MDLs. 

0. 

D 

n 

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 tj)^ analyte was present in the blank. The value 
seen has been jê ueit̂ sted to reflect this. 

REPORTED REVIEWED BY J y f ^ / ^ y ^ ^ ^ rtn 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , c o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



ANALYTICAL SUMMARY REPORT 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

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

09/22/94 
09/23/94 
09/26/94 
09/30/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
il25A 
6742B 

D 
ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

ABC-70 
ABC-72 
ABC-73 

BENZENE TOLUENE 
ETHYL 
BENZENE XYLENES 

< 0. 80 
4 
4 

< 0.78 
< 0. 78 
< 0. 78 

2 
11 
12 

7 
32 
36 

D 
»* All "<" values are MDLs. 

QUALITY CONTROL; 

n 

u 

Q 

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 tha 
seen has b 

REPORTED 

0 

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

REVIEWED BY 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 303/^4 6 9 - 1 1 0 1 



[}•' 

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

ANALYTICAL SUMMARY REPORT 

09/15/94 
09/17/94 
09/29/94 
09/30/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6 7 4 2 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

CLIENT 
SAMPLE 

TOTAL AIR 
BLANK AIR 

NCENTI 

BENZEh 

0. 
0. 

NATIONS 

IE 

010 
005 

DETECTED: 

TOLUENE 

0.020 
0.016 

ETHYL 

Total 

BENZENE 

0. 
0. 

004 
012 

ug 

XYLENES 

0. 
0. 
031 
085 

D »• 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 OC 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 h e e n >^orr,ept^d to reflect this. 

^ REPORTED 
'LJ 

REVIEWED B 

01/6 

3401 industrial lane • broomfield, Colorado 80020 •303/469-1101 



t'HOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

METHODS 
INSTRUMENT: 
P.A.L. PROJECT; 
CLIENT PROJECT; 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

8S60 
N 
6742, A, B 
11£5A 
WATER & TENAX 
09/30/94 
SW-84& 
£1, £ MS, £ MSD, QC SPIKE 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION; 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

X_'is AREAS 
IS RET TIMES 

SS RECOVERIES 

n MATRIX SPIKE, DUP 
J RECOVERIES 

RPD 

QC SPIKE 
RECOVERIES 

•/. IN LIMITS 

100 
YES 

REMARKS 

100 

82 

100 

100 
100 

100 

100 
100 

100 

— R R F FOR BROMOFORM AND 1,1,2,2-
TETRACHLOROPROPANE LOW IN 3TDN6&02. 
ANALYTES NOT ON REQUESTED LIST; 
BTEX ANALYTES ALL WITHIN CALIBRATION. 
NO IMPACT ON DATA. 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURACY AND PRECISION WITHIN EXPECTED LIMITS? 

n YES y ^ NO u 
PRESERVATION REFERS TO CLIENT PRESERVATION 
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR 
ADDITIONAL COMMENTS. 

COMMENTS 

APPROVED BY 

007 



D 

D 
u 
n 

u 

D 

0 
a 

REFERESCES FOR CC COHYEHTIOHS ADOPTED- BY PHOEHIX AHALYTICAL UBORATORIES . 

DATE: 1/1/S2 
THESE C0HYE.17inKS ARE GEHE2ALLY USED. THEY ARE REVIEVED AT LEAST 
AHHUALLY, AHD KAY NOT REFLECT COHVEHTIOHS CHOSES FOR SPECIFIC PROJECTS. 

PHOENIX 
ANALYTICAL 
LABORATORIES 

- INC. 
AHALYSIS CC CRITLRIOH REFKEHCE 

GCaS VOA SUHRGGATES 
(IHCL BTEi) MATRIX SPIXES 

BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
CC SPIKES 

GC«S SVOA 

GC VOA 

GCSVOA 

SUR.SOGATES 
?5ATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
nSTRUMEHT TUHES (BFB) 
CC SPIKES 

SURROGATES 
MATRIX SPIXES. 
BLAHKS 
CALIBRATIOHS 
IHSTRUaOT. TUHES (BFB) 
QC SPIKES 

SURROGATES 
MATRIX SPIXES 
BUHKS 
CALIBRATIOHS 
CC SPIKES 

KETALS 
CC SPIKES 
BLAHKS 
DUPLICATES 
MATRIX SPIKES 

1. CLP STATEJILHT OF VORK, 1993 
2 . SV-846 IH THE SPECIFIC HETHOD 
3 . UBORATORY CRITERIOH, 3X STAHDARD DEVIATIOH 
4 . STAHDARD METHODS 
5. OTHER - SPECIFIED IH REPORT 

1 
1 

1,2 
1,2 

1 

1 
1 

1,2 
1,2 

1 

2 
2 
2 
2 
2 

2 , AM SPECIFIED BY OC STAXDAED 
2 
2 
2 

*20 D:\QPRO\QACC\0CREPORT 

{^' 
3.401 i n d u s t r i a l l a n e , • - b r o o m f i e l d , Colorado "8 0020 3-0 3/4^^'tril3i)i^-

• "•'; •:^':^u.-yy 
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PHOENIX fflWLYTICflL LABS 
VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

CLIENT NAI€: 
CLIENT PROJECT: 
P.fl.L PROJECT: 
DATE ANflLYZED: 

Adrian Brown Consultants 
iiesfl 
6742 
09720/93 

PHOENIX 
ANALYTICAL 
LABORATDRIES 

INC. 

0 

CLIENT SAMPLE NO: 

CWCMD 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

DUPLICATE: 

COMPOUND 

1,1-DichloroBthene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

CONCENTRATION UNITS: 
COMPOSITE P.A.L 

SPIKE 
ADDED 
(ug/L) 

50 
50 
50 
50 
50 

SPIKE 
ADDED 
(ug/L) 

50 
50 
50 
50 
50 

NO: 

SAMPLE 
CONC. 
(ug/U 

0 
0 
1 
0 
0 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
1 
0 
0 

ug/l 
64027 

MS 
CONC. 
(ug/L) 

46 
44 
43 
42 
42 

MS 
CONC. 
(ug/L) 

40 
40 
41 
38 
38 

MS (3C 
i REC LIMITS 

92 61-145 
88 71-120 
84 76-127 
84 76-125 

• 84 75-130 

MS * 
X REC RPD 

80 14 
80 10 
80 5 
76 10 
76 10 

QC LIMITS 
RPD 

14 
14 
11 
13 
13 

RECOVERY 

61-145 
71-120 
76-127 
76-125 
75-130 

D 
V«.l£S OUTSIDE OF QC LIMITS: 

RPD: 
RECOVERY: 

COMMENTS: 

216 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



m m u fMLYTICAL LABS 
VOLATILE WTRIX SPIKE/MATRIX SIKE DUPLICATE ISCOVERY 

CLIENT NAME: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
DATE fMlYZED: 

fldrian Brom Consultants 
1125fl 
6742fl 
09/20/93 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

CLIENT SAMRE NO: 
CONCENTRATION UNITS: ug/l 
EPA2-11 P.A.L NO: 64171 

0 

COMPOUND 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

DIRICATE: 

COMPOUND 

Ijl-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(ug/L) 

50 
50 
50 
50 
50 

SPIKE 
ADDED 
(ug/L) 

50 
50 
50 
50 
50 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
1 
0 
0 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
1 
0 
0 

MS 
cmc. 
(ug/L) 

54 
39 
46 
50 
49 

MS 
CONC. 
(ug/L) 

55 
41 
50 
54 
53 

MS QC 
« REC LIMITS 

108 61-145 
78 71-120 
90 76-127 
100 76-125 
98 75-130 

MS i 
% REC RPD 

110 2 
82 5 
98 9 
108 8 
106 8 

QC LIMITS 
RPD 

14 
14 
11 
13 
13 

RECOVERY 

61-145 
71-120 
76-127 
75-125 
75-130 

VALUES OUTSIDE OF QC LIMITS: 
RPD: 

RECOVERY: 

COmENTS: 

•) 1 7 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , c o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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PHOENIX MJLYTICAL LABS 
VOLATILE QC SPIKE RECOVERY 

CLIENT m/E: 
aiENT PROJECT: 
P.A.L PROJECT: 
DATE ANALYZED: 

CLIENT SAMPLE NO: 

COMPOUND 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

09/20/93 

CONCENTRATE UNITS: ug/l 
N/A P.fl.L NO: 742N6598 

SPIKE Sfll«PLE MS 
ADDED CONC. CCM:. 
(ug/L) (ug/L) (ug/L) 

30 0 37.3 
30 0 25 
30 0 24.6 
30 0 28,5 
30 0 28.3 

MS QC 
< REC LIMITS 

124 61-145 
83 71-120 
82 76-127 
95 76-125 
94 7&-130 

PHOENIX 
A N A L Y T I C A L 
LABORATDRIES 

INC. 

a 

D 

VALUES OUTSIDE OF QC LIMITS; 

ECOVERY: 

COMMENTS: 

'̂ !!; 

3 4 01 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



0 7 - O c t - 9 4 

00 1- '-U 

/0/3/^y 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC 

J o e P o l l a r a 
Adr ian Brown C o n s u l t a n t s 
155 S. Madison 
S u i t e 302 
Denver , CO 80209 

P .A.L. P r o j e c t : 6782 
C l i e n t P r o j e c t : 1125A/KN 

Energy 

Dear J o e : 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
sample submitted on 10/05/94. Benzene and ethylbenzene were detected at 
43ppb and 3ppb respectively. 

) If you have any questions, please call. 

S i n c e r e l y , 

v e r 

P u 

001 
3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTICAL SUMMARY REPORT 

0 

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

10/03/94 
10/05/94 
10/07/94 
10/07/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A/KN Energy 
6782 

ANALYTE CONCENTRATIONS DETECTED; ug/l (Water) 

CLIENT 
SAMPLE 

ABC-5 

ETHYL 
BENZENE TOLUENE BENZENE XYLENES 

43 < 0.78 < 1.54 

0 

•* 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 OC was conducted as required and 
found to be within acceptable limits. 

0 
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 
seen has been corrected to reflect this. 

" B ' 

REPORTED BY: W y V V U REVIEWED BY 
3 4 0 1 I n d u s \ k \ a l l a n e " b r o o m f i e l d , C o l o r a d o 

The v a l u e 

8 0 0 20 • ' 3 0 3 / 4 & ' 9 - 1 1 0 1 



J 

D 
PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

a 

D 
D. 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: • 

QC PARAMETER 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

L^JLANK LEVELS 

a£60 
N 
678£ 
1125A/KN Energy 
WATER 
10/07/94 
SW-a46 
1 

•/. IN LIMITS REMARKS 

IS AREAS 
IS RET TIMES 

SS RECOVERIES 

MATRIX SPIKE, DUP 

100 

YES 

100 

100 

100 
100 
100 

100 

RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

N/A 
N/A 

N/A 

u 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURACY AND PRECISION WITHIN EXPECTED LIMITS? 

YES /o NO 

D 

PRESERVATION REFERS TO CLIENT PRESERVATION 
PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS FOR 
ADDITIONAL COMMENTS, 

COMMENTS: 

EPORTED BY: APPROVED BY; 

0 0 3 



D 

u 

REFEREHCES FGR CC COSVEHTIGNS- ADOPTED BY PHQHIX AHALYTICAL LABORATORIES-

DATE: 
THESE COHVEH 

1 / 1 / S 2 
TIOKS ARE miERALLY USED. THEY ARE REVIEVED AT I FAST 

AH5»UALLY, AHD RAY HOT REFLECT COHVEHTIORS CHQSES FOR SPECIFIC PSOJECTS. 

AHALYSIS 

GCMS VOA 
(IHCL BTEi) 

GZnS SVOA 

GC VOA 

GCSVOA 

KETALS 

CC CSITESIOH 

SuHRCCATES 
MATRIX SPIXFS 
BLAHKS 
CALIBRATIOHS 
ISSTEUKEHT TUHES (BFB) 
CC SPIXES 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
CC SPIXES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
I K S T R U O T TURES (BFB) 
CC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
CC SPIXES 

CC SPIXES 
BUKKS 

DUPLICATES 

KATRIX' SPIKES 

REFEREHCE 

1 
1 

1,2 
1,2 

1 

1 
1 

1,2 
1,2 

1 

2 
2 
2 
2 
2 

2 
2 
2 
2 
2 

2 , AHD SPECIFIED BY CC STAHDARD 

2 

2 
2 

PHOKNiX 
A ^ "r A IT "V '!>' 1' ^ ir ^"^ • ^r ANALYTICAI, 
LABORATORIES 

' - INC. 

1. CU> STATDIEHT OF VORK, 1938 

2. Sy-846 IH THE SPECIFIC HETHOD 

3. LABORATORY CRITERIOH, 3X STAHDABD DEVIATIOH 

4. STAHDARD METHODS 

5. OTHER - SPECIFIED IH REPORT 

' • % ' 

m D:\QPRO\OACC\OCREPORT 

3.'4 01 i n d u s t r i a l la 
• • • . . • . - .- . J . • . J . . • • :• •: 

ne . • •. b r . o 6 m f i e 1 d, C o l o r a d o 8 0 0 2 0 '• 303/46:^=^'iil-Ojl/-•'' 
• - - • : . . • • • : - . ' • • • . . • • • - • . ' ^ ^ ^ y • - . . ^ . • ^ • ^ . 
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3 1 - 0 c t - 9 4 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

J o e P o l l a r a 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO S0209 

P.A.L- Project: 67fi2A 
Client Project: 1125A 

Dear Joe; 

^ 

Enclosed are the results of the EPA 8260 BTEX analysis for the water and 
tenax samples submitted on 10/15/94. 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. 

.onnire^^lin 
Laboratory Manager 

0 
D 

0 
3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 

f\ f\ •* 



0 

D̂  
')• 

0 

0' 
D 

D 
D 

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

ANALYTICAL SUMMARY REPORT 

10/14/94 
10/15/94 
10/19/94 
10/31/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6782A 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

CLIENT 
SAMPLE 

ABC-70 
ABC-72 
ABC-73 
ABC-2 
ABC-5 
ABC-12 
ABC-17 
ABC-27 
ABC-91 
KNGW-2 

•• All "<" values are MDLs. 

QUALITY CONTROL: 

BENZl 

< 

< 

< 

< 
< 

iNE. 

0.80 
7 
8 

0.80 
25 

0.80 
1 
2 

0.80 
0.80 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 
< 
< 

0.78 
0.78 
0. 78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0.78 

ETHYL 
BENZENE 

< 

< 

< 
< 

7 
22 
29 

0.60 
6 

0.60 
21 
10 

0.60 
0.60 

XYLENES 

23 
58 
91 

< 1.54 
3 

< 1.54 
6 

< 1.54 
< 1.54 
< 1.54 

PHOENIX 
ANALYnCAL 
LABORA'rcayES 

INC. 

0 

D 

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' 

"B' 

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 
seen has been tzjuyregj^jsrri to reflect this. 

value 

REPORTED REVIEWED Wi'.yyyy. fy/^^^y7AyiyC<?-~ 

7/ 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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0 

0 

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

ANALYTICAL SUMMARY REPORT 

10/14/94 
10/15/94 
10/19/94 
10/31/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
67a2A 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

0 

CLIENT 
SAMPLE 

KNMW-5 
KNMW-6 
KNMW-7 
EPA 1-9 
EPA 1-10 
EPA 2-11 
INJECTION 
COMPOSITE 
BLANK 

BENZl 

< 
< 
< 
< 
< 

< 

< 

EINE 

0.80 
0.80 
0.80 
0.80 
0.80 

2 
0.80 

3 
0.80 

TOLUENE 

< 
< 
< 
< 
< 
< 
< 
< 
< 

0.78 
0.78 
0.78 
0.78 
0.78 
0.78 
0. 78 
0.78 
0.78 

ETHYL 
BENZENE 

< 
< 
< 
< 

< 

< 

0.60 
0.60 
0.60 
0.60 

11 
11 

0.60 
10 

0.60 

XYLENES 

< 
< 
< 
< 

< 

< 

1.54 
1.54 
1.54 
1.54 

3 
19 

1.54 
34 

1.54 

«« All "<" values are MDLs. 

D 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. 

D 

' B " : I n d i c a t e s t h a t t h e a n a l y t e was p r e s e n t i n t h e b l a n k . The v a l u e 
s e e n h a s be.en c,crrrect.©d t o r e f l e c t t h i s . 

31^ REPORTED REVIEWED BY 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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D 

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

ANALYTICAL SUMMARY REPORT 

10/14/94 
10/15/94 
10/31/94 
10/31/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6782A 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

0 
ANALYTE CONCENTRATIONS DETECTED: Total ug 

CLIENT 
SAMPLE 

TOTAL AIR 
BLANK AIR 

BENZENE TOLUENE 
ETHYL. 
BENZENE XYLENES 

0.045 
< 0.004 

0.025 
0.021 

0.029 
< 0.003 

0. 030 
< 0.008 

U 

D 
*» 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. 

D 
D 

•J" 

"B" 

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 t 
seen has been 

te was present in the blank, 
to reflect this. 

REVIEWED BYi 

The value 

REPORTED 

3401 industrial lane • broomfield, Colorado 80020 •'^303/469-1101 

004 



>HOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

D 

a 

METHOD: 
INSTRUMENT: 
P.A.L. PROJECT: 
CLIENT PROJECT: 
MATRIX: • 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

QC PARAMETER ' 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

";S AREAS 
is RET TIMES 

a£60 
N 
678£A 
11£5A 
WATER & TENAX 
07/06/94 
SW-846 , 
£1, £ MS, £ MSD, 

•/. IN LIMITS 

100 
YES 

100 

100 

100 

100 
100 

£ QC CHECKS 

REMARKS 

SS RECOVERIES 

0 
D 
D 

100 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

100 
100 

100 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS:. 
DATA ACCURAC^U AND PRECISION WITHIN EXPECTED LIMITS? 

YES y NO 

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

COMMENTS: 

REPORTE 

r̂ '̂̂^ W' 

APPROVED BY: //f^iXyU^^ 

005 



D 
D 

J 

D 

0 

D 

REFEREHCES FOR QC COHVEHTIOHS ADOPTED BY PHOEHIX AHALYTICAL UBORATORIES 

DATE: 1/1/92 
THESE COHVEHTIOHS ARE GEHERALLY USED. THEY ARE REVIEVED AT LEAST . 
AHHUALLY, AHD MAY HOT REFLECT COHVEHTIOHS CHOSEH FOR SPECIFIC PROJECTS. 

AHALYSIS CC CRITERIOH 

ECUS VOA SURROGATES 
(IHCL. BTEX) HATRIX SPIXES 

BLAHKS 

GCHS SVOA 

GC VOA 

GC SVOA 

CALIBRATIOHS 
IHSTRUHEHT TUHES IBFB) 
CC SPIKES 

SURROGATES 
HATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
CC SPIKES 

SURROGATES 
HATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTEUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS • 
OC SPIKES 

REFEREHCE 

1 
1 

1 . 2 
1 , 2 

1 

1 
1 

1 , 2 
1 , 2 

1 

2 
2 
2 
2 
2 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

D 
METALS 

OC SPIKES 
BUHXS 
DUPLICATES 
MATRIX SPIKES 

2 , AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 

D 
1. CLP STATEMEHT OF ¥ORK, 1998 
2. SV-845 IH THE SPECIFIC METHOD 
3. UBORATORY CRITERIOH, 3X STAHDARD DEVIATIOH 
A. STAHDARD METHODS 
5. OTHER - SPECIFIED IH REPORT 

#28 D:\QPRO\0AOC\0CSEPORT 

3 4 0 1 i n d u s t r i a l l a n e b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 

006 
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0-' 
PHOENIX ANflLYTICft. LfiBS 
VOLftTlLE MATRIX SPIKE/IWTRIX SPIKE DIPLICflTE RECOVERY 

a i E N T NftME: 
CLIENT PROJECT: 
P . f l . L PiSlJECT: 
DATE fiNftLYZED: 

Adrian Brown Consultants 
1125fl 
&782fl 
10/19/94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

CLIENT SAMPLE fW: 

CIMBrrRATIQN IWITS: ug / l 
KNHU-& P.A.L fC: &4855 

COMPOUND 

D 

1, l-Dichloroethene 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

DUPLICATE: 

Ijl-Dichloroethene 
Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

SPIKE 
ADDED 

(ug/L) 

50 
50 
50 
50 
50 

SPIKE 
ADDED 

(ug/L) 

50 
50 
50 
50 
50 

S»1PLE 
CONC. 
(ug/L) 

0 
0 
0 
0 
0 

SAMPLE 
COIC. 
(ug/L) 

0 
0 
0 
0 
0 

MS 
CONC. 

(ug/L) 

43 
49 
54 
55 
49 

MS 
CONC. 

(ug/L) 

45 
54 
59 
58 
53 

MS QC 
i REC LIMITS 

86 61-145 
98 71-120 

108 76-127 
110 76-125 
98 75-130 

MS i. 
i REC RPD 

90. 5 
108 10 
118 9 
116 5 
106 8 

RPD 

14 
14 
11 . 
13 
13 

iC LIMITS 
Î COVERY 

61-145 
71-120 
76-127 
76-125 
75-130 

D 
^ 

VALUES OUTSIDE OF QC L IM ITS : 
RPD: 

lECOVERY: 

COMMENTS: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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PHOENIX ANALYTIC^. LABS 
VOLATILE QC SPIKE RECOVERY 

CLIENT NAME: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
DATE ANflLYZED: 10/19/94 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

D 

CLIENT SAMPLE NO; 

COIffOUND 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

COCENTRATION IWITB: 
N/A 

SPIKE 
ADDED 

(ug/L) 

25 
25 
25 
25 
£5 

P.A.L NO: 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
0 
0 
0 

u g / l 
QCSN7168 

MS 
CONC. 

(ug/L) 

16.fi 
26.3 
24.5 
27.3 
26.1 

MS QC 
% REC LIMITS 

67 61-145 
105 71-120 
98 76-127 

109 76-125 
104 75-130 

D VALIES CMTSIDE OF QC LIMITS: 

RECOVERY: 

COMMENTS: 

D 3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 

http://16.fi


PHdNIX (WALYTICAL LABS 
VOLATILE MATRIX SPIKE/MATRIX SPIKE DIPLICATE RECOVERY 

CLIENT NAME: 
CLIENT PROJECT: 
P.ft.L. PROJECT: 
DATE ANALYZED: 

Adrian Brown Consultants 
1125A 
678£fl 
10/20/94 

PHOENIX 
ANALYnCAL 
L\BORATCRIES 

INC. 

CLIENT SAMPLE NO: 
CONCENTRATION IWITS: ug/l 
COMPOSITE P.A.L NO: 64867 

D 

0 

COfPOUND 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(ug/L) 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

DUPLICATE: 

COMPOUND 

50 
50 
50 
50 
50 

SPIKE 
ADDED 
(ug/L) 

SAMPLE 
CONC. 
(ug/L) 

0 
0 
3 
0 
0 

MS 
CONC 
(ug/L) 

49 
57 
65 
61 
55 

MS 
* E C 

QC 
LIMITS 

98 61-145 
114 71-120 
124 76-127 
122 76-125 
110 75-130 

SAMPLE MS 
CONC. CONC. MS 
(ug/L) (ug/L) i REC 

t QC LIMITS 
RPD RPD RECOVERY 

50 
50 
50 
50 
50 

44 
54 
62 
59 
53 

88 
108 
118 
118 
106 

11 14 
14 
11 
13 
13 

61-145 
71-120 
76-127 
76-125 
75-130 

D VALUES OUTSIDE OF QC LIMITS: 
RPD: 

RECOVERY: 

COMMENTS: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 

24 5 



D 
PHOENIX ANALYTICAL LABS 
VOLATILE QC SPIKE RECOVERY 

aiENT NAME: 
CLIENT PROJECT: . . 
P.fl.L. PROJECT: 
DATE AIW.YZED: 10/20/94 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

• 

0 

D 

a i E N T SAMPLE NO: 

coi>raM) 

1,1-Dichloroethene 
Trichloroethene 
Benzene 
Toluene 
Chlorobenzene 

CONCENTRATION UNITE 
N/A 

SPIKE 
ADDED 

(ug/L) 

20 
20 
20 
20 
20 

P.A.L 
1: ug/l 
NO: IASN7168 

SAMPLE MS 
CONC. CONC. 
(ug/L) (ug/L) 

0 13.4 
0 17.3 
0 18.6 
0 17.6 
0 18.1 

MS QC 
* REC LIMITS 

67 61-145 
87 71-120 
93 76-127 
88 76-125 
91 75-130 

D 
n 
U 

VALUES OUTSIDE OF QC LIMITS: 

RECOVERY: 

C£»IMENTS: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 3 0 3 / 4 6 9 - 1 1 0 1 
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0 / 

d * 01-NOV-94 

D 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 
P.A.L. Project: 67820 
Client Project: 1125A 

Dear Joe; 

Enclosed are the results of the EPA 8260 BTEX analysis for the water 
sample submitted on 10/28/94. 

If you have any questions, please call. 

ory Manager 

D 

\P 001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9-1101 



X. 

ANALYTICAL SUMMARY REPORT 

PHOENIX 
ANALYTICAL 
IJ\B0RATORIES 

INC. 

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

10/26/94 
10/28/94 
10/31/94 
11/01/94 
Adrian Brown Consultants 
BTEX by EPA 8260 
1125A 
6782C 

CLIENT 
SAMPLE 

ABC-20 

ANALYTE CONCENTRATIONS DETECTED: ug/l (Water) 

ETHYL 
BENZENE TOLUENE BENZENE XYLENES 

< 0. 80 23 21 

D 
D 
D 

»» 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 OC was conducted as required and 
found to be within acceptable limits. 

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 ai 
seen has been 

REPORT 

t e was p r e s e n t i n t h e b l a n k . The 
t o r e f l e c t t h i s . 

REVIEWED 

v a l u e 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 03(//4 6 9 - 1 1 0 1 



0 
D 
'^^,;}•HOENIX flNALYTICflL Lf lBORftTORlES, INC. 

~ UOLftTILE QC EVPlLUftTION SUMMARY 

METHOD: 
INSTRUMENT; 
P.fl.L. PROJECT: 
CLIENT PROJECT: 
MATRIX; 
REPORT DATE: 
CRITERIA: 
# OF SAMPLES: 

a£&0 
N 
67S2C 
11 £5 A 
WATER 
11/01/94 
SW-a4& 
1 

n u QC PARAMETER 

D 
D 
D 

SS RECOVERIES 

•/. IN LIMITS 

HOLDING TIMES: 
SAMPLE PRESERVATION: 

BFB: 

DAILY CAL. STD. 

BLANK LEVELS 

.3 AREAS 
IS RET TIMES 

100 
YES 

100 

100 

100 

100 
100 

100 

MATRIX SPIKE, DUP 
RECOVERIES 
RPD 

QC SPIKE 
RECOVERIES 

N/A 
N/A 

N/A 

REMARKS 

LABORATORY INTERPRETATION OF DATA QUALITY PARAMETERS: 
DATA ACCURAC^L AND PRECISION WITHIN EXPECTED LIMITS? 

YES^<_ NO 

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

COMMENTS; 

REPORTED 

003 



n 
: ; 

n 
u • 

D 

k. 

D 

D 
D 

REFEREHCES FOR X COHVEHTIOHS ADOPTED BY PHOEHIX AHALYTICAL LABORATORIES 

DATE: 1/1/92 
THESE C0HVEHTI0)1S ARE (3EIE8ALLY USED, THEY AHE REYIEHED AT LEAST 
AHHUALLY, AHD MAY HOT REFLECT COHVEHHOHS CHOSEH FOR SPECIFIC PROJECTS. 

AHALYSIS OC CRITERIOH 

GCHS VOA SURROGATES 
(IHCL BTEX) HATRIX SPIKES 

BLAHKS 

GCnS SVOA 

GC VOA 

GC SVOA 

CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OG SPIKES 

SURROGATES 
HATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BLAHXS 
CALIBRATIOHS 
OC SPIKES 

HETALS 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 
REFEREHCE 

OC SPIKES 
BLAHKS 
DUPLICATES 
HATRIX SPIXES 

1 . CLP STATEHEHT OF HORK, 1990 
2 . SK-846 IH THE SPECIFIC HETHOD 
3 . UBORATORY CRITERIOH, 3X STAHDABD DEVIATIOH 
4 . STAHDARD HETHODS 
5. OTHER - SPECIFIED IH REPORT 

m D:\QPRO\OAQC\QeREPORT 

1 
1 

1,2 
L 2 

1 

1 
1 

1,2 
1,2 

1 

2 
2 
2 
2 
2 

2 , AHD SPECIFIED BY QC STAHDARD 
2 
2 
2 

00 4 
3401 i n d u s t r i a l l a n e • b r o c m f i e 1 d , c o l o r a do 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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n 
n 
u 

D 

06-Dec-94 

Joe Pollara 
155 S. Madison Street 
Suite 302 
Denver, CO 80209 

P.A.L. Project: 6912 
Client Project: 1125A 

"8 

>y?o'ZiAf 

PHOENIX 
ANALYTICAL 
LAB()Mir)RIHS 

INC. 

D 

D 
n 
J 

D 
D 

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 }ig/I, and the BTEX values for the tenax sample are reported in total fig. 

If you have any questions, please call. 

Sincerely, 

Lonnie Mllin' 
Laboratory Manager 

n 
D 

{} 
001 

3401 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



n u 
n 

n. 

SUMMARY ANALYTICAL FORM 

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

Adrian Brown Consultants 
'l125A 
6912 
BTEX by EPA 8260 
11/20/94& 11/21/94 
11/23/94 
12/01/94 
12/06/94 

PHOENIX 
ANALYTICIAL 
LABORATORIES 

INC. 

MATRIX: 
CONC: UNITS: 

Water 
//g/i 

D 

CLIENT 
SAMPLE ID: 

COMPOSITE 
iNJEGTlblij^ 
BLANK 
A B e - 2 : . : ••:•:•••:•.:• 

ABC-5 
AJSC-i^U-: 
ABC-72 
•ABQ^27.-',>.:;;.:-':.i 
ABC-91 
KNGVy-^: 
KNMW-5 

BENZENE 

3 
< 0.80 
< 0.80 
< P-^0 

7 
< 0-80 

6 
:V'4-.-
0.9 

< OiBOf 
< 0.80 

TOLUENE 

2 

JU'r-
< 0.80 

<oM 
< 0.80 
< 0-8C) 
< 0.80 

• • • • • • • . : : ^ ' . - 3 / : . 

< 0.80 

uy^tm'^ 
2 

ETHYL 
BENZENE 

15 
< 0;80^ 
< 0.80 
< 0.80; 

3 
< 0.80 

33 
• • • • • ; . - 1 4 0 ; 

6 

r:C-:'-::-W::: 
1 

TOTAL 
XYLENES 

57 
c^ • 1 

< 0.80 
< 0.80 

2 
< 0.80 

60 
140 

3 
• • • 2 7 

3 

All " < " values are MDLs. 

u 
D 
D 
D 
0 

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 REVIEWED BY: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 
n 

SUMMARY ANALYTICAL FORM 

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

Adrian Brown Consultants 
1125A 
6912 
BTEX by EPA 8260 
11/20/94& 11/21/94 
11/23/94 
12/01/94 & 12/02/94 
12/06/94 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

0 
D 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

KNMW-6 
KNMVW-7 
ABC-73 

EPA 1-9 
EPA 2-11 
EPA 1-10 

Water 

//g/i 

BENZENE 

< 0.80 
<: 0:80 

4 
: . • . . • • • • • 1 . : 

< 0.80 
< 0.80 
< 0.80 

TOLUENE 

< 0.80 
< Q;80 
< 0.80 
< Ov80 
< 0.80 
< 0 ; ^ 0 
< 0.80 

ETHYL 
BENZENE 

2 
• • ; ; • • ; • • • • : • • ; • ; : ; : : 3 ^ 

24 
• 3 -

< 0.80 
13 
26 

TOTAL 
XYLENES 

3 
9 

65 
: •• 4 

< 0.80 
15 
41 

D * • AH " < " 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. 

n 
J 

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: 

34 01 i n o u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 
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SUMMARY ANALYTICS 

' CLIENT: • 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

TOTAL AIR 
i - B i ^ f i K - W ;/:••;••• •• 

L FORM 

Adrian Brown Consultants 
1125A 
6912 
BTEX by EPA 8260 
11/20/94 
11/23/94 
12/06/94 
12/06/94 

Tenax 
Total //g 

BENZENE 

< 0.004 
< 0.004 

TOLUENE 

0.041 
0.008 

ETHYL 
BENZENE 

< 0.004 
< 6.004 

TOTAL 
XYLENES 

0.013 
<: 0.004 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

• * All " < " values are MDLs. 

0 

D 
D 

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 th^t 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: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , co l or ad o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 
- ^ 

PHOENIX ANALYTICAL LABORATORIES, INC. 
VOLATILE QC EVALUATION SUMMARY 

0 

D 
D 

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 

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 

REMARKS 

SS RECOVERIES 100 

MATRIX SPIKE, DUP. 
RECOVERIES 
RPD 

100 
100 

QC SPIKE 
RECOVERIES 100 

0 

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

YES NO 

PRESERVATION REFERS TO CLIENT PRESERVATION 

0' 

PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEETS 
FOR ADDITIONAL COMMEN 

REPORTED REVIEWED BY: 

005 



D 

D 

n u 

D 
0 

REFEREHCES tUH CC COHVE.HTIOHS ADOPTED BY PHOOIX AHALYTICAL UBORATORIES 

DATE: l/i/S2 
THESE CDHYEKTICHS ARE (SHESAOY USED. THEY ARE REYIEVED AT LEAST 
AHHUALLY, A.HD SAY HOT RLî LECT COHVEHTIOHS GQSEH FOR SPECIFIC PROJECTS. 

AHALYSIS CC CSITEilQH 

GCHS VOA SliF.HCCATES 
(IHCL. BTEi) MATRIX SPIXES 

BLAHXS 
CALIBRATIOHS 
IMSTnUKDlT TUHES (BFB) 
CC SPIXES 

GZHS SVOA 

GC VOA 

GC SVOA 

SUfi.'iOGATES 
?1AT3IX S P I X E S 
BLAKKS 
C A L I B R A T I O H S 
IHSTRUMEHT TUHES ( B F B ) 
(JC S P I X E S 

SUS.^CGATES 
H A T R I X S P I X E S 
BUHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
OC SPIXES 

SURROGATES 
MATRIX SPIXES 
BLAHKS 
CALIBRATIOHS 
CC SPIXES 

HETALS 

REFERLHCE 

PHOENIX 
AKALYTICAL 
LABORATORIES 

IXC. 

CC SPIXES 
BUHKS 
DUPLICATES 
HATRIX SPIKES 

1 . CLP STATEHEHT OF VORX, 1990 . 
2 . SK-846 IH THE SPECIFIC HETHOD 
3 . UBORATORY CRITERIOH, 3X STAHDARD DEVIATIOH 
•4. STAHDARD METHODS 
5 . OTHER - SPECIFIED IH REPORT 

1 
1 

1 , 2 
1 , 2 

1 

1 
" 1 
1 ,2 
1 ,2 

1 

2 , AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 
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D 
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D 

i^MM 

29-Dec-94 

PHOENIX 
.WAIYITCAL 
LAB()RA'ir)RIRS 

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 fig/I, 
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. 

Sincerely, 

Lonnie Eallin 
Laboratory Manager 

001 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



0 
SUMMARY ANALYTICAL FORM 

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

Adrian Brown Consultants 
1125A 
6 6 9 0 
BTEX by EPA 8260 
12 /17 /94 
12 /20 /94 
12 /21 /94 
12 /29 /94 

PHOENIX 
ANALYnCAL 
LABORATDRIES 

INC. 

MATRIX: 

CONC: UNITS: 
Water 
fig/\ 

D 
CLIENT 

SAMPLE ID: 

COMPOSITE 
INJEOTiGiN 
BLANK 
A:BQr2:. 
ABC-73 
ABG412 
ABC-72 
ABC-27 
ABC-17 
ABC-91 

BENZENE 

1 

• . <-^m. 
< 0.80 

• • <mm. 
4 

. . . • / • ^ • • . • : 

< 0.80 
-V-1-

1 
< 0.80 

TOLUENE 

2 

m:$m&m 
< 0,80 

W'^MiSiQ^ 
< 0.80 

uMmoi: 
< 6.80 

^••CJM-
< 0.80 
^;0:8D 

ETHYL 
BENZENE 

5 
•• ••<-^taM;, 

< 0.80 
• y^&$d-^ 

20 

: • : • . . - . • • • • ; . 5 \ 

27 
13Q 

9 
• • : • • • • ' • : . : • : : • • '^ - 5 ^ 

TOTAL 
XYLENES 

33 
. v . : • • 5 

< 0.80 
< 0:80 

66 
• • • . • 1 : 6 . 

44 
170 

9 
5 

• * 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 l imits. The value seen is therefore 

an estimate. 

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

corrected to 

REPORTED 

3 4 0 1 i n 

REVIEWED BY: 
0 02 

f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



> 

SUMMARY ANALYTICAL FORM 

CLIENT: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
DATE _SAM PLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

Adn'an Brown Consultants 
1125A 
6690 
BTEX by EPA 8260 
12/17/94 
12/20/94 
12/21/94 & 12/22/94 
12/29/94 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

MATRIX: 
CONC: UNITS: 

Water 
//g/i 

D 

D 
D 

CLIENT 
SAMPLE ID: 

KNMW-7 
;:iiSW|Eli|i:; 
KNMW-6 

EPA 2-11 
W^uy 
ABC-70 
^PA^ '̂i^i^OEfi;:.;:;^::; 
EPA 1-10 

BENZENE 

< 0.80 

i^^^^iiiiiii 
< 0.80 

:iiii:S|iiiii 
U!§SSm 

< 0.80 

Mmm^M 
< 6.80 

TOLUENE 

• 1 

l l l l i l i i i i i i 
'"""' "Tolso' 
i i i l i i i i i l 

< OBO 

iiiiiiii < 0.80 

piiiili 0.9 

ETHYL 
BENZENE 

5 

WKMMM^ 
1 

mmm^m 
5 

mmm. 
3 

i:im:&0M: 
12 

TOTAL 
XYLENES 

15 

C;:r:^::y:irW^ 
2 

: : . ; • • . . • : ¥ ; • ; • : . ^ • : • • J ; : i : i : : : 

11 

yy0^ 
g 

yy&x 
14 

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 
ah estimate. 

"B": Indicates that the analyte was present in the daily blank. The value_s5en has been 
corrected to reflect this. 

REPORTE REVIEWED BY; 

3 4 0 1 i n d u s t r i a l / z n e • b r o o m f i e l d , C o l o r a d o 1180020 • 3 0 3 / 4 6 9 - J l O l 
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SUMMARY ANALYTICAL FORM 

\3 CLIENT:. 
CLIENT PROJECT: 
P.A.L PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

Adrian BrOvvn Consultants . 
1125A 

.6696- i^^^O ^*iP4L. 
pH of Water Samples 
12/17/94 
12/20/94 
12/21/94 & 12/22/94 
12/29/94 

/a'S9-'9^ 

MATRIX: Water 

D 
D 
0 

D 

CLIENT 
SAMPLE ID: 

COMPOSITE 

liiiiiiiii BLANK 

:iiiiiiiliii;il 
ABC-73 

ABC-72 

ABC-17 

'i^0MMyCc 

pH 

7 

Wy^my 
• " " • • " • ^ ' " " i " " " •" 

:::;:::::::;:::;:::;.v#;:;;;:::>;S;j:;:;::::..v 

3 

wmBmiMy 
. • : : - : - ; - : - . : : : ; : . ; :x: : : : : : : : : : : : :o: : ••;::•::::•••. .•• 7 

: > ; : ; : ; • ; . : ; :? : : : : ' ^ ' : : : . . x ' ; * - y .••.••• 

2 
••'ifymyc-: 

CLIENT 
SAMPLE ID: 

KNMW-7 

:iiiiiiiii KNMW-6 

. iiiiiiii EPA 2-11 

ABC-70 

iiiloiiiii 
EPA 1-16 

pH 

2 
iiiiiiii .............................. 

ii!iiiiiii 
3 

3 

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 appropnate 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. 

j Phoenix Analytical Laboratories, Inc. 
005 



0 
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 

Adrian Brown Consultants 
8260 
SW-846 
N 
6990 
1125A 
WATER & TENAX 
24, MS, MSD 

% METHOD 
CRITERIA IN LIMITS 

100 
PARTIAL- See letter and pH 

100 

100 

100 

100 
100 

REMARKS 

0 
SS RECOVERIES 

MATRIX SPIKE, DUP. 
RECOVERIES 
RPD 

100 

100 
100 

QC SPIKE 
RECOVERIES N/A 

D 
D 

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

YES i^ NO 

PRESERVATION REFERS TO CLIENT PRESERVATION 

PLEASE REFER TO CASE NARRATIVE AND INDIVIDUAL DATA SHEftTy 
FOR ADDITIONAL COMMEI 

REPORTED REVIEWED BY: 

0 0 6 



D 

D 
0 
D 

REFEREHCES FOR QC COHVEHTIOHS ADOPTED BY PHOEHIX AHALHICAL UBORATORIES 

DATE: 1/1/92 > 
THESE COHVEHTIOHS ARC GEHERALLY:USED. THEY ARE REVIEVED AT LEAST 
AHHUALLY, AHD MAY HOT REFLECT COHVEHTIOHS CHOSEH FOR SPECIFIC PROJECTS. 

AHALYSIS QC CRITERIOH REFEREHCE 

e c u s VOA ' SURROGATES 
(IHCL BTEX) HATRIX SPIKES 

BUHKS 
CALIBRATIOHS 
IHSTRUHEHT TUHES (BFB) 
QC SPIKES 

GCMS SVOA 

GC VGA 

GC SVOA 

METALS 

SURROGATES 
MATRIX SPIKES 
BLAHKS 
CALIBRATIOHS 
IHSTRUMEHT TUHES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BLAHXS. 
CALIBRATIOHS 
IHSTRUMEHT TURES (BFB) 
OC SPIKES 

SURROGATES 
MATRIX SPIKES 
BUHKS 
CALIBRATIOHS 
QC SPIKES 

OC SPIKES 
BUHXS 
DUPLICATES. 
MATRIX SPIKES 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

1 
1 

1,2 
1,2 
1 

1 
1 

1,2 
1,2 
1 

2, AHD SPECIFIED BY OC STAHDARD 
2 
2 
2 

1. CLP STATEMEHT OF UORK, 1998 
2. Sll-846 IH TBE SPECIFIC METHOD 
3. UBORATORY CRITERIOH, 3X STAHDABD DEVIATIOH 
4. STAHDARD METHODS 
5. OTHER - SPECIFIED IH REPORT 

120 D:\0PRO\0AQC\0CREPORT 
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/ 

I'll ^ I'D- 1 ^ 

J 
— 

-1 

_ J 

— 

1 
20-Jan-95 

- • • : - • • -

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 302 

. Denver, CO 80209 

D 
D 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

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

n u 

^ 

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 jig/l, and 
results for the tenax samples are reported in total |ig. 

If you have any questions, please call. 

Sincerely, 

Lonnie FE 
Laboratory Manager 

!il^-

ff 
3 4 0 1 i n d u s t r i a l l a n e 

0 0 1 
b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

" A CLIENT: 
' CUENT PROJECT: 

P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED: 

" DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

^ WM^tl^SUUUUh 
KNMW-6 

W&Mmyuuuy 
. INJECTION 

wmmSmu^iismm 
EPA 1-9 

. m^&cim§Mymm 
ABC-2 

^ • • WMMMUIuMm 

Adrian Brown Consultants 
1125A 
7040 
BTEX by EPA 8260 
01/14/95 & 01/15/95 
01/17/95 
01/18/95 
01/20/95 

Water 
//g/i 

BENZENE TOLUENE 

wpmrnM^iMiimmB^ 
< 0.80 < 6.80 

•yyyy^mmByMMM 
< 0.80 < 0.80 

fyuiyMSiKyi^wS^ 
< 6.80 < 6.80 

myy^ym^M^myS^^. 
< 0.80 < 0.80 

'uyMyyuBuici^M&M 

ETHYL 
BENZENE 

;|:i|i:Q|8{j;:;: 
1 

lili»:;̂  
< 0.80 

Iiiii:l2e:-: 
< 0.80 

UmmmMf. 
< 0.80 

WmUm 

TOTAL 
XYLENES 

^:./--:<-i0 '̂8O:: 
< 6.80 
< 0:80 
< 0.80 
• l . S S ' 

< 0.80 
14 

< 0.80 
44 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

* • All " < " values are MDLs. 

QUALITY CONTROL: 

0 
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 REVIEWED BY: 

3401 . i n d u s t r i a l 1 an,e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 i i . f e2 



SUMMARY ANALYTICAL FORM 

D 

CLIENT: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED:^ . 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

'Amr\2i:yyy/yU: 
ABC-17 

'p^f^c^^ycycy'. 
ABC-5 

mmMUUu 
ABC-91 

•mt^yyyy^jy 
EPA 2-11 

Adrian Brown Consultants 
1125A 
7040 
BTEX by EPA 8260 
01/14/95 & 01/15/95 
01/17/95 
01/18/95 & 01/19/95 
01/20/95 

Water 
//g/l 

BENZENE TOLUENE 

yy-^^^y&W^y^yi^w^ 
4 < 0^80 

uyyyuf:^^yyyy^':-
< 0.80 < 0.80 

A/Uyi^^^myy^ 
1 < 0.80 

'r. jiyy:^0mmM§MMW-
< 0.80 < 0.80 

ETHYL 
BENZENE 

yyof'^m^: 
25 

^vCy-^tQ:: 
1 

yyy^2:::^. 
7 

yucym 
12 

TOTAL 
XYLENES 

J - U r 2. 
16 

180 
1 

' " • U . -42 
6 

• • : ; 3 7 

45 

PHOENIX 
ANALYTICAL 
LABOUTORIES 

INC. 

* * 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: 

~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. 

n ' • ' 
"B": Indicates that the analyte was present in the daily blank. The value sgen has been 

corrected to reflect this 

REPORTED REVIEWED BY 
0 0 3 

3 4 0 1 i n d u s t r i a l la-ne * b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

0 
0 
D 

CLIENT: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
X)ATE SAMPLED: . 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

TX3TALVAIR.;:-'' •• •̂ •.•̂ :-;'.: 
BLANK AIR 

Adrian Brown Consultants 
1125A 
7040 
BTEX by EPA 8260 

_ 01/15/95 
01/17/95 
01/20/95 
01/20/95 

Tenax 
Total //g 

BENZENE 

: •• yUMijomi^ 
< 6.004 

TOLUENE 

: Qi607 
0.011 

ETHYL 
BENZENE 

0iO0& 
< 0.004 

TOTAL 
XYLENES 

0;b47 
0.007 

PHOENIX 
ANALYnCAL 
lABORATORIES 

INC. 

n 
U 

D 
• 

D 

** 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 
corrected to reflect this. 

has been 

REPORTED REVIEWED BY 
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Phoenix Analytical Laboratories, Inc. Revision Date: 11/17/94 

GCMS QC Evaluation Summary Report Date; 1/20/95 

D 

Q 

Client: 
Method: 
Criteria: 
Instrument: ' 
PAL Project #: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N ~ 
7040 
1125A 
Water & Tenax 

Number of Samples: 17 Water, MS, MSD; 2 Tenax 

-jyu: lyc .,.; 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

KiPass 
DFail 
13 Pass 
DFail 
^Pass 
DFail 
^Pass. 
iSFail 
^Pass 
DFail 
13 Pass 
DFail 
^Pass 
DFail 
DPass 
DFail 
SPass 
DFail 
SPass 
DFail 
SPass 
DFail 
^Pass 
DFail 

T T ^ m r w ™ .. • • 1 1 !• . . . . . . . . . . . . . . . . . 1 I I I . „ M I . , . , I . I . 1 ^ . . , . 1 1, .Ml 

^ " .'; X ; NO ^ J ' ^ •.' •• 

Comments/Actions 

NA 

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: 

SVOAEVAL.DOT 
Revision 0 

Page 1 00 5 



D 
0 

D 

Client ID: 
Sample ID: 
Date Analyzed: 
Matrix: 
QC Criteria: 

MATRIX SPIKE RECOVERY SUMMARY 

1125A; ABC-91 
7040; 66484 
01/18/95 
Water 
SW-846 

Data File: 
MS Data File: 
MSD Data File: 

Cone. Units: 

040N8068.D 
040N8069.D 
040N8070.D 

D 
MATRIX SPIKE 

Anaiyte 
1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

Sample 

Cone. 
0 
1 
0 
0 
0 

Spike 

added 
50 
50 
50 
50 
50 

Spike 

Res 

70 
50 
50 
46 
49 

Spike 

%Rec 

141 
99 

100 
92 
98 

QC 

LIMITS 

61 - 145 
76 - 127 
71 - 120 
76 - 125 
75 - 130 

FLAG 

OK 
OK 
OK 
OK 
OK 

D 

D. 
D 
D 

MATRIX SPIKE DUPLICATE 

Analyte 
1,1-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

Sample 

Cone. 
0 
1 
0 
0 
0 

Spike 

added 
50 
50 
50 
50 
50, 

Spike 

Res 
63 
45 
45 
43 
45 

Spike 

%Rec 
126 
88 
90 
85 
89 

RPD 

% 
11 
12 
10 
7 

10 

QC 

RPD 
14 
11 
14 
13 
13 

QC 

LIMITS 
61 - 145 
76 - 127 
71 - 120 
76 - 125 
75 • - 130 

FLAG 

OK 
OK 
OK 
OK 
OK 

• 
Values outside QC limits: 

Recoveries: 
RPD: 

0 
1 

C Phoenix Analytical Laboratories 
133 



^-8'']S 

D 

D 
lO-Feb-95 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 230 
Denver, CO 80209 

PHOENIX 
.\NAL\TIC:M. 
LAR()RAir)RIES 

INC. 

P.A.L. Project: 7095 
Client Project: 1125A 

Dear Joe: 

^ 

Enclosed are the results of the EPA 8260 BTEX analysis for the water sample submitted 
on February 09, 1995. BTEX analytes were detected in the sample. 

If you have any questions, please call. 

D 

Sincerely. 

^onnie F ^ n 
Laboratory Manager 

9 001 

3401 i n d u s t r i a l l a n e • b r o o m f i e l d , c o 1 o r a d o- 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



D 

U 

0: 

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: 

Adrian Brown Consultants 
1125A 
7095 
BTEX by EPA 8260 
02/08/95 

_ . 02/09/95 
02/09/95 
02/10/95 

Water 

//g/l 

BENZENE TOLUENE 
ETHYL 

BENZENE 
TOTAL 

XYLENES 

ABC-9 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

< 0,80 

* • All " < " values are MDLs. 

V 

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 th is . 

REPORTE 

Ofto 

3 4 0 1 i n d u s t r i a l la 

y / ^ ^ ^ ^ REVIEWED ^y-.^^yydyW^^x.^>^-(y y y 
n e • b r o o m f i e l d , C o l o r a d o 80020 ^ 3 0 3 / 4 6 9 - 1 1 0 1 



D' 

0 

Phoenii Analytical Laboratories, Inc. Revision Date: 11/17/94 

- ) • • 

D 

Q 

DC 

D 

D 

D 

0^ 

GCMS QC Evaluation Summary Report Date:2/10/95-

Client: 
Method: 
Criteria: 
Instrument: -
PAL Project #: 
Client Project*: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N - - -
7095 
1125A 
Water 

Number of Samples: 1 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

[^g^r^ 
ElPass 
DFail 
ElPass 
DFail 
ElPass 
DFail 
ElPass 
DFail 
SPass 
DFail 
ElPass 
DFail 
ElPass 
DFail 
DPass 
DFail 
ZIP ass 
DFail 
3 Pass 
DFail 
3 Pass 
iJFail 
SPass 
DFail 

: ''&P- .-^Si^.^i^ ..- ^yX- \ ' ' 'U. "'•. 

. 

Sample not preserved. Samples run within 
seven days; no impact on data. 

NA 

NA 

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 

SVOAEVAL.DOT 
Revision 0 

Page 1 
-^03 



^ • - l 3 - 7 5 > 

28-Feb-95 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 230 
Denver, CO 80209 

PHOENIX 
.WALYTICAT. 
lABORA'inRII-S 

INC. 

P.A.L. Project: 7095A 
Client Project: 1125A 

Dear Joe: 

D» 
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 \xg/\ for the water 
samples, iig/Kg for the soil samples and total ^g for the tenax samples. 

If you have any questions, please call. 

Sincerely, 

Lonnie Famn 
Laboratory Manager 

0 
D 

001 
3401 i n d u s t r i a l l ane • b r oo m f i e 1 d , cb 1 o r a d o 80020 • 303/469-1101 



SUMMARY ANALYTICAL FORM 

D 
CLIENT: 
CLIENT PROJECT: 
P.A.L PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

Adrian Brown Consultants 
1 i 25A 
7095A 
BTEX by EPA 8260 
02/13/95 
02/18/95 
02/20/95 
02/28/95 

PHOENIX 
ANALYnCAL 
IJ\BORAT0RIES 

INC. 

D 

[f-

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

BLANK 

INJECTION 

'Asmi^^J'.C-: 
ABC-91 

KNGW-2 
KNMW-6 
KNMW-5 
ABC-27 

Water 

//g/l 

BENZENE 

< 0.8 

W-y^Jt^mMl 
< 6.8 

•J' UmMk 
i " 

:;V/}':::,<;;:#8*; 

< 6.8 
':"^-C::y:0^:^ 

< 0.8 
•''uy 

TOLUENE 

< 0.8 

'mM}MMM^^ 
< b!8 

yi:Mm0i: 
< 0 . 8 

Bi^SM^-. 
< 0^8 

yUycfO^^;: 
< 0.8 

• Z 

ETHYL 
BENZENE 

< 0.8 

ivuuym 
< 0.8 

"JuUifm 
11 

-'••'. • T'M 
32 

. • • • • • • • • • T : ? 

1 
ry-'-Ud-' 

TOTAL 
XYLENES 

< 0.8 
; \ 20 

< 0.8 
• l i 
11 
10 
45 

< 0.8 
< 0.8 

120 

* * Alt " < " 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. 

D 

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

REPORTED B REVIEWED BY: 

34 01 i n d u s t r i a l f a n e • b r o o m f i e l d , C o l o r a d o 80 0 20 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

D-

0 
D 

D 

CLIENT: 
CLIENT PROJECT: 

P.A.L. PROJECT: 

ANALYSIS: 
DATE SAMPLED: 

DATE RECEIVED: -
DATE ANALYZED: 

DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

ABC-2 

''/mM^uyy:yr-
ABC-5 

•'pij^mMiUyyucy 
ABc-76 
Wm^uyy--••:':•.. 
EPA 2-11 

EPA-i-TO•:••::; :•;• 
EPA 1-9 

Adrian Brown Consultants 
1125A 

7095A 
BTEX by EPA 8260 
02/13/95 
09/1 R/QR 

- — \J^ I I 0 / 9 U 
02/21/95 
02/28/95 

Water 

//g/l 

BENZENE TOLUENE 

< 0.8 < 0.8 

UjjyMMsyyyyMB, 
< 0.8 < 0.8 

uyjyuu^yyy§i^ 
< 0.8 < 6.8 

y^fj •yyAyyy<MMi_ 
< 0.8 < 0.8 

•;:v-^<-%8:;; ' ' : -• .•-•• < : o : 6 ; ; ' ; 

< 0.8 < 0^8 

ETHYL 
BENZENE 

< 0.8 
i':::'̂ iS-MiO|̂ ^̂  

2 

yuyM 
3 

yu/yx 
6 

W-'--V:-^f-::.-i5-: 
< 0.8 

TOTAL 
XYLENES 

< 0.8 
• • : . • • : 2 

< 0.8 
16 

7 
50 
11 

8 
< 0.8 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

* * Al l " < " 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. Al l such QC was conducted as required and found to be within 

acceptable limits. 

REPORTING QUALIFIERS: 

u 
" 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 

3 4 0 1 i n d u s t r i a l l a n e 

REVIEWED BY: 

b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 

003 

3 0 3 / 4 6 9 - 1 1 0 1 



Phoenix Analytical Laboratories, Inc. Revision Date: 11/17/94 

GCMS QC Evaluation Sumfnar/ Report Date:2/28/95 

u 

n 

tt 

D 

Client-
Method: 
Criteria: 
Instrument:- -
PAL Project #: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N 
7095A 
1125A 
Water, Soil & Tenax 

Number of Samples: 27, MS, MSD, QC Spike 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

^Pass 
DFail 
KPass 
DFaii 
ISPass 
DFail 
SPass 
DFail 
^Pass 
DFail 
ISPass 
DFail 
ElPass 
DFail 
SPass 
DFaii 
ElPass 
DFail 
a Pass 
DFail 
l3Pass 
DFaii 
13 Pass 
DFail 

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 

0.06 

SVOAEVAL.DOT 
Revision 0 

Page 1 



/ 

'5-lh"-l5 

[f 

D 
D 

28-Mar-95 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 230 
Denver, CO 80209 

P.A.L. Project: 7207 
Client Project: 1125A 

Dear Joe: 

PHOENIX 
.WALrnCAL 
IABC)RA'ir)RinS 

INC. 

D 

D 

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, 

^onnie 
Laboratory Manager 

[? 

I MAR 3 0 1995 

001 

3401 i n d u s t r i a l l a n e • b r o o m f i e l d , c b 1 o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMrtHARY ANALYTICAL FORM 

n 
CLIENT: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

Adrian Brown Consultants 
1125A 
7207 
BTEX by EPA 8260 
03/16/95 
03/18/95 
03/20/95 
03/28/95 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

MATRIX: 
CONC: UNITS; 

Water 
//g/l 

U 

K 

CLIENT 
SAMPLE ID: 

INJECTION 

ABC-34 

/^izy.yC 
EPA 1-9 
i fVfife-il;^:/^-:•.;.••;/:•• 

ABC-27 
A B i S i i i m - • • . : • ; • . • • • 

EPA 1-10 
ABb-5 

BENZENE 

< 0.8 

;^^-^aiiWI 
13 

V-:- :::;::.:::?ii|i|il 
< 6.8 

;•:• \ : : : ; v i i | | | | 8 | ; 

3 

c:y:::Mff:m 
< 0.8 

•'-:':<MM' 

TOLUENE 

< 0.8 

y-k'-'W^^i; 
< 0.8 

iltiiiil' 
< 0.8 

'iBUym^fi 
5 

WUyilim-
< 0 . 8 

y C <-:-;jiS;8--

ETHYL 
BENZENE 

< O.B 

y/yUm 
90 

yy'M^m 
< 6.8 

C-:y:ymi<. 
150 

•'yyy'm^. 
14 

< 6;8 

TOTAL 
XYLENES 

< 0.8 
WjuC'iA. 

100 
•:••••.• T . i - ^ - O i f i ' 

< 0.8 
< Qi8 

280 
22 

9 
< 0.8 

All " < " values are MDLs. 

u 

D 

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 B REVIEWED BY; 
0 0 2 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUIVIMARY ANALYTICAL FORM 

D̂  
CLIENT: 
CLIENT PROJECT: 
P.A.L PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATE RECEIVED: 
DATE ANALYZED: 
DATE REPORTED: 

Adrian Brown Consultants 
n 2 5 A 
7207 
BTEX by EPA 8260 
03/16/95 & 03/17/95 
03/18/95 
03/20/95 & 03/21/95 
03/28/95 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

MATRIX: 
CONC: UNITS: 

Water 

//g/l 

CLIENT 
SAMPLE ID: 

ABC-91 
KNiyiW:-7 
KNGW-2 
KNiviyi/^e 
KNMW-5 
BLAfJiC 
ABC-70 
ABG-73 
ABC-72 
EPA 2-11 
TRIP BLANK 

BENZENE 

< 0.8 
9;:: j?;;:.^:ilij||| 

< 6.8 
y'-'J'--,WW^k 

< 0.8 

UJ:W:MM 
< 0.8 

•/•jMi&::.. 
2 

< 0 : 8 
< 0.8 

TOLUENE 

< 0.8 
Ui^^MWMk 

0.9 

•• ; - . • • • : : • • • • • ; • • • . • • : • 

< 0.8 

yyy§M% 
< 0.8 

'•CuU^&^. 
1 

< Oi0 
< 0.8 

ETHYL 
BENZENE 

< 0.8 

yy:Kt)i^;':, 
54 

•••.:; :;6^8;:: 

< 0.8 
y'U:it:JSi: 

4 

•••' 4 . 

19 
1 

< 0.8 

TOTAL 
XYLENES 

< 0.8 
• .^ • ; 2 ; 

64 
< 0i8 
< 0.8 
< o;8 

10 
10 
30 

< 0.8 
< 0.8 

All " < " values are MDLs. 

D 

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: 

D 

" 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. ^ _ 3 : ^ 

REPORTED B: REVIEWED BY: 

0 0 3 

3 4 0 1 i i \ d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



Phoenix Analytical Laboratories, Inc. Revision. Date: 11/17/94 

GCMS QC Evaluation Summary Report Date; 3/28/95 

U 

n 
U 

D 

n 
u 

0 
D 

Client: 
Method: 
Criteria: 
Instrument: 
PAL Project*: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N ' 
7207 
1125A 
Water 

Number of Samples: 21, MS, MSD, 2 QC Spikes 

....̂ .. . .̂..̂  . . . .... .,. 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

^Pass 
DFail 
ElPass 
DFail 

SPass 
DFail 
ElPass 
DFail 
I^Pass 
DFail 
ElPass 
DFail 
I^Pass 
DFail 
3 Pass 
DFail 
3Pass 
DFail 
gjPass 
UFail 
gjPass 
I]Fail 
^Pass 
DFail 

Samples ABC-34, ABC-27 & KNMW-6 not 
preserved. All mn within seven days of 
sampling; no impact on data. 

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. 004 

Data Reviewed bv Approved by 

1 

U 
SVOAEVAL.DOT 
Revision 0 

Page 1 



D 
/ 

9 

n 

7-^-^5 

ll-Apr-95 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 230 
Denver, CO 80209 

P.A.L. Project: 7264 
Client Project: 1125K 

PHOENIX 
ANALYTICAL 
LABOMIDRII-S 

INC. • 

Dear Joe: 

Ik 
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. 

D 

Sincerely, 

:.onme.ramn 
Laboratory Manager 

0 001 

3401 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

D 

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

Adrian Brown Consultants 
1125K 

7264 
BTEX by EPA 8260 
04/06/95 
04/07 /95 
04/07/95 
04 /11 /95 

PHOENIX 
ANALYTICAL 
UBORATORIES 

INC. 

MATRIX: 
CONC: UNITS: 

Water 

fan 

CLIENT 
SAMPLE ID: 

ETHYL TOTAL 
BENZENE TOLUENE BENZENE XYLENES 

ABC-34 < 0.8 20 29 

0 

D 
All " < " values are MDLs. 

u 

0 

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 th is. 

REPORTED REVIEWED BY: 

002 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 » 3 0 3 / 4 6 9 - 1 1 0 1 



Phoenii Analytical Laboratories, Inc. Revision Date: 11/17/94 

GCMS 0 0 Evaluation Summary Report Date:4/11/95 

D 

0 

D 

0 
''\ 

Client:. 
Method: 
Criteria: 
Instrument: 
PAL Project #: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N 
7264 
1125K 
Water 

Number of Samples: 1, QC Spike 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

I^Pass 
DFail 
ISPass 
DFail 
SPass 
DFail 
I^Pass 
DFail 
ElPass 
DFail 
iSPass 
DFail 
ISPass 
DFail 
^Pass 
DFail 
DPass 
DFail 
ElPass 
DFail 
KPass 
DFail 
KPass 
DFail 

NA 

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: 

003 
SVOAEVAL.D0T 
Revision 0 

Page 1 



D 
u 

D 

0 

D 

[>: 

V/̂ '/Vf-

26-Apr-95 

Joe Pollara 
Adrian Brown Consultants 
155 S. Madison Street 
Suite 230 
Denver, CO 80209 

P.A.L. Project: 7307 
Client Project: 1125A 

Dear Joe: 

PHOENIX 
ANALYTICAL 
LABORATDRIES 

INC. 

Enclosed are the results of the EPA 8260 BTEX analysis for the water and tenax samples 
submitted on April 21, 1995. The results for the water samples are reported in [ig/l, and 
the results for the tenax samples are reported in total fig. 

If you have any questions, please call. 

Sincerely, 

Lonni^anin 
Laboratory Manager 

001 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 80020 ' 3 0 3 / 4 6 9 - 1 1 0 1 



D 
SUMMARY ANALYTICAL FORM 

0 

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

Adrian Brown Consultants 
11 25A 
7307 
BTEX by EPA 8260 
04/18/95 & 04/19/95 
04/21/95 
04/24/95 
04/26/95 

PHOENIX 
ANALYTICAL 
LABORATORIES 

INC. 

MATRIX: 
CONC: UNITS: 

Water 

fan 

0 

CLIENT 
SAMPLE ID: 

EPA 2-11 
^0m-'ijSt:y:' 
EPA 1-10 
A ^ i i 7 3 ' : - • / • ; • • 

ABC-70 
kNMwJr;̂ ? 
KNMW-5 
KiSlMW^ 
KNGW-2 
ABC-91 

BENZENE 

< 0.8 

yUmoM 
< 0.8 

uyjyfm 
< 0.8 

• • • • : < : W v 

< 0.8 

••:^ • • • • • ' < i Q i # - : 

< 0.8 
-C:: •':<:^8l: 

TOLUENE 

< 0.8 

ymmmm 
< 0.8 

lliiiiiiii 
< 0.8 

UiiyWi^:^ 
< 0.8 

y7:;<^i>W''. 
< 0.8 

UCr-yM^--

ETHYL 
BENZENE 

5 

W-yimM 
8 

\.-m 
3 

U: : . •<:-Oip 
< 0.8 

• ' • • ; • < P ^ ^ l 

2 
••• y 

TOTAL 
XYLENES 

11 

l&mm 
4 

MWi!yyyyB&i 
6 

yu^-'-o^-
< 0.8 

yy:iy:8 
1 

U / - ^ - . • 2 

• * All " < " values are MDLs. 

QUALITY CONTROL: 

0 
0 

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. ^ 

002 

REPORTED REVIEWED BY: 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

\ : ) 

n 

n 
Ll 

G 

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

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

ABC-17 

/^-ij^'CyyC:.':: 
ABC-12 
ABC^sy':..-.,:J:J/C/C':-. 
COMPOSITE 
IN|JECTIOIM 
ABC-2 
BLANK 
TRIP BLANK 

Adrian Brown Consultants 
1125A 
7307 
BTEX by EPA 8260 
04/19/95 

• - 04/21/95 
04/24/95 & 04/25/95 
04/26/95 

Water 

//g/l 

BENZENE TOLUENE 

< 0.8 < 0.8 
• : ' i '< ; :& ig; ; : . :••:••••• • . < - o i 8 ; i v 

< 0.8 < 0.8 
• < : M 8 > ^ . •••<•• 6;8^-^ 

< 0.8 < 0.8 
<"-o;;&:- .: . <'0v8;;-
< 0.8 < 0.8 
^ 0 . 8 ; < 0.6 
< 0.8 < 0.8 

ETHYL 
BENZENE 

< 0.8 

iiiiiiiii 
< 0.8 

|::#:|-iililli 
3" 

um:<mk 
< 0.8 

ucmmy < 0.8 

TOTAL 
XYLENES 

< 0.8 

%yy-^ 
< 0.8 

m,m^'0^-
11 

y-m::6i8 
< 0.8 

y'<'o'j8. 
< 0.8 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

* * 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: 

D 

" 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 vvas present in the daily blank. The value seen has been 
corrected to reflect this. 

REPORTED REVIEWED BY; 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

D 

CLIENT: 
CLIENT PROJECT: 
P.A.L. PROJECT: 
ANALYSIS: 
DATE SAMPLED: 
DATET^ECtrVED: 
DATE ANALYZED: 
DATE REPORTED: 

Adrian Brown Consultants 
1125A 
7307 
BTEX by EPA 8260 
04/19/95 , 
04/21/95 
04/25/95 
04/26/95 

PHOENIX 
ANALYnCAL 
LABORATORIES 

INC. 

D 
MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

Tenax 
Total fig 

BENZENE TOLUENE 
ETHYL 

BENZENE 
TOTAL 

XYLENES 

TOTAL AIR 
BLANK AIR 

< 0.004 
•<';:b;iD4?0: 

0.03 0.024 0.161 

liiiiobi 

0 

• * All " < " values are MDLs. 

QUALITY CONTROL: 

D 
n 

n u 

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 v ^ s presentjp the daily blank. The value seen has been 
corrected to reflect this. 

REPORTED REVIEWED BY; 

004 

3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , C o l o r a d o 8 0 0 2 0 • 3 0 3 / 4 6 9 - 1 1 0 1 



Phoenix Analytical Laboratories^ line. Revision Date: 11/17/94 

GCMS QC Evaluation Summary Report Date:4/26/95 

n 

D 

{}• 

Client:. 
Method: 
Criteria: 
Instrument: 
PAL Project #: 
Client Project*: 
Matrix: 
Number of Samples: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N 
7307 
1125A 
Water & Tenax 
21, MS, MSD, 2 QC Spikes 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

to|ii^^:<M|eifK: 

^Pass 
DFail 
^Pass 
DFail 
I^Pass 
DFail 
KlPass 
DFail 
^Pass 
DFail 
SPass 
DFail 
ISPass 
DFail 
a Pass 
UFail 
3 Pass 
IJFail 
a Pass 
iJFail 
3Pass 
UFail 
ISPass 
DFail 

' " J J V , ' .. . ^ ^ . . . ^ . ^ I l . j . . . . .̂  .M.M.MM....^ I I , . .1^ .1 I.M.KM.in .1 Ml. 

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: 

0 0 5 
SVOAEVAL.DOT 
Revision 0 

Page 1 



n 
•U 

D 
30-May-95 

•Joe Pollara; 
Adrian Brown Consultants 
155 S. Madison 
Suite 302 
Denver, CO 80209 

PHOENIX 
AN.̂ YTICAL 
lABORATGRIP^ 

INC. 

Q 
P.A.L. Project: 7385 
Client Project: 1125A 

•0 

Dear Joe: 

D 
D 
0 

Enclosed are the results of the EPA 8260 BTEX analysis for the water and tenax samples 
submitted on May 19, 1995. Results are reported in ug/l for the water samples and total 
fig for the tenax samples. -. • 

If you have any questions, please call. • 

Sincerely,' 

Lonnie F/llin 
Laboratory Manager 

Li. 
001 

•3401 i n d u s t r i a l l a n e ' b r o o m f i e l d . , Co lorado 8 0 0 2 0 * 303/469-1101 



SUMMARY ANALYTICAL FORM 

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

J 
Adrian Brown Consultants 
1125A 
7385 
BTEX by EPA 8260 
05/16/95 
05/19/95 
05/22/95 
05/30/95 

PHOENIX 
ANALYTICAL 
LABOR'SJORIES 

INC. -

MATRIX: 
CONC: UNITS: 

Water 
fan 

CLIENT 
SAMPLE ID: 

KNMW-6 
KNGVV-2' 
KNMW-5 
ABC-91 ,„ \ 
KNMW-7 
ABC-i7 
ABC-27 
ABC-12 
ABC-72 
ABC-73 ^^' 
ABC-2 

BENZENE 

< 0.8 
<b.8' 
< 0.8 

' '< 0.6" 
< 0.8 

, ' 5 
2 

'- ? 
< 0.8 

3 
< 0.8 

TOLUENE 

< 0.8 
.̂  < 0.8 

< 0.8 
>' " < 0.8 ' 

< 0.8 
, . < D.S 

1 
< '0 .8 ' ' 
< 0.8 
< O.B ^ 
< 0.8 

ETHYL 
BENZENE 

< 0.8 

;i -i \ 22: 
< 0.8 

; ' ' < 0 . 8 ^ 
10 

^ , ' 33 ' 
62 

' : • * 

9 

. \ . •'s 
< 0.8 

TOTAL 
XYLENES 

< 0.8 
' 27 

< 0.8 
< 0.8 

19 
, 35 

95 
11 
17 
47 

. . < 0.8 

D 
0 

AH " < " 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: 

0 

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

'B": Indicates that the analyte was_^resent in the daily blank. The value 
corrected to reflect this. 

REPORTED 

as been 

REVIEWED BY: 

00 2 
3 4 0 1 i n d u s t r i a l l a n e • b r o o m f i e l d , c o l o r a d o 8 0020 • 3 0 3 / 4 6 9 - 1 1 0 1 



SUMMARY ANALYTICAL FORM 

-

"̂  

. 

'—' 

— 

^ .; CLIENT: 
CLIENT PROJECT: 
P.A.L PROJECT: 
ANALYSIS: 
DATE SAMPLED: 

- DAT€ RECEfVED:-
DATE ANALYZED: 
DATE REPORTED: 

MATRIX: 
CONC: UNITS: 

CLIENT 
SAMPLE ID: 

ABC-70 
COMPOSITE'' -
INJECTION 
ABC-5 ~ 
BLANK 
EPA 2-11 ' 
EPA 1-9 
EPA;T-TO^ ^ 

Adrian Brown Consultants 
1125A 
7385 
BTEX by EPA 8260 
05/15/95 & 05/16/95 

- - 05/19/95- • 
05/22/95 & 05/23/95 
05/30/95 

Water 

fan 

BENZENE TOLUENE 

< 0.8 < 0.8 
. ' " ' ' ^ <'0'.8 ' < 0.8 , 

•• ^ ^ •. 

< 0.8 < 0.8 
< 0 . 8 - .' < 0 . 8 
< 0.8 . < 0.8 
< 0.8 ^ < 0.8 

' i < 0.8 
' \ ^ < 0 . 8 . ^ , '<"0.8 

ETHYL 
BENZENE 

4 
4. 

< 0.8 
^ 3 

< 0.8 
^ _ 5 

5 
1 

0 

TOTAL 
XYLENES 

10 
^ M l 
< 0.8 
< 0.8 
< 0.8 

10 
< 0.8 

'<0.8 

PHOENIX 
ANALVnCAL 
LABORATORIES 

INC -

Q * * 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: 

D 

" J " : Indicates that the analyte concentration was found between the quantitation limit and the 
detection limit or otherwis'e 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. 

REPORTE REJ/IEWED BY:_ ^MU 
3 4 0 1 i n d u s t r i a l l a n e • b r o omf i e l d , - c ol e r a d o 8 0020 

003 
3 0 3 / 4 6 9 - 1 1 0 1 --'• 



0 
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 

Adrian Brown Consultants 
1125A 
7385 
BTEX by EPA 8260 
05/16/95 
05/19/95 
05/30/95 
05/30/95 

Tenax 
Total //g 

BENZENE 

< 0.004 
< 0.004 

TOLUENE 

< 0.004 
' ' ' < 0.004' 

ETHYL 
BENZENE 

0.011 
'- <"o.664' 

0 

TOTAL 
XYLENES 

0.066 
^ ^< 0.004' 

PHOENIX 
ANALYTICAL 
LABORATORIES 

TNC 

0 
* • All " < " values are MDLs. 

u 

D 

n u 

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 otherwis'e 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: 

- 3 4 0 1 - i n d u s t r i a l l a n e • b r o o mf i e l d , c o l o r a d o 8 0 02 0 • 3 0 3 / 4 6 9 - 1 1 0 1 -



D 
Phoenix Analytical Laboratories, Inc. Revision Date: 11/17/94 

0 

D 
•:. 

D 

GCMS QC Evaluation Summary Report Date:5/30/95 

Client: 
Method: 
Criteria: 
Instrament.-
PAL Project #: 
Client Project #: 
Matrix: 

Adrian Brown Consultants 
EPA 8260 
SW-846 
N-
7385 
1125A 
Water & Tenax 

Number of Samples: 21, MS, MSD, 2 QC Spikes 

u'y'C'x'.^'JT'y^ii'y 

Holding Times 

Sample Preservation 

Sample Storage 

Tune Evaluation 

Initial Calibration 

Continuing Calibration 

Method Blanks 

QC Spike Sample 

MS/MSD 

IS Areas 

Surrogate Recoveries 

Retention Times 

^Pass 
DFail 
j^Pass 
DFail 
^Pass 
DFail 
ElPass 
DFail. 
KiPass 
DFail 
iSPass 
DFail 
13 Pass 
DFail 
ElPass 
DFail 
3Pass 
UFail 
3 Pass 
DFail 
J3Pass 
IJFail 
3Pass 
DFail 

W^^"? "'=** ^ '̂X ' r i l ^ i ^ ' * " ' \ 5̂ •%. • • ' , * < \ V ' -•^'^ 

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

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

Data Reviewed Approved by 

SVOAEVAL.DOT 
Revision 0 

Page 1 
005 
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APPENDIX 0-1 



NAME: KN-ABC-SB-01 GEOLOGIC LOG 
PROJ. NO: 1125J • 
DATE DRILLED: 7/15/93' 
CONTRACTOR: A. Morr is & Associates 
DRILLER: A . M o r r i s J r . 

mMPI FTON INFORMATION 

BOREHOLE COMPLETED AS WELL? YES /(NO 

DEPTH OF WATER ENCOUNTERED: FT 

BOREHOLE DIAMETER: 

DRILLING METHOD: H S A 

HAMMER WEIGHT: 140 lbs 

LOGGED BY: 

SHEET J_OF 1 

CASING DIAMETER:. 

-CASING GAGE: 

SCREEN SLOT SIZE:. 

SCREEN SET FROM . 

JN. 

JN, 

SCHEDULE 

JN, 

.FT. TO .FT. 

TOTAI- DEPTH DRILLED, J=T. 

DEPTH 

(FEETD 

LOG BLOWS/ 
DEPTH DESCRIPTION 

4-4-

HNu/PID 
100 

I I I 

(ppm) 
200 

WELL 
COMPLETION 

10 

15 

20 

25 

30 

35 

^0 

45 

50 

; € ( • • . • • • : 
55/74" 

37/24" 

63/24" 

85/12" 

SS Goarse/medium sand; 
dry with gravel; clean 

SS Medium-coarse sand 
with some gravel; mostly dry 

I 1 

0.75 

SS Fine-medluD grained I p 
sand; dry i "̂  

SS 3" sample - Medium sand • j-
with gravel; dry m ^ 

89/24" 

20/6" 

89/18" 

36/12" 

45/24" 

SS Medium-coarse sand; I p 
wet at 26 •; bottom 3" grey ^ ^ 
in color 

Black stained wet coarse 
sand 

SS Coarse/medium sand; 
black stained and wet 

SS Medium-coarse sand; 
grey and wel 

17 

20 

SS No sample, but for 1-2" 
clean coarse sand; no odor 

SS Cparse/medlum sand; 
clean; greyish color; no odor P 10 

SAND 
Oio»"J3oo' 

- ' y r j SILT 

i CLAY. 

GRAVEL 

BEDROCK 

ADRIAN BROWN CONSULTANTS, INC. 



NAME; KN-ABC-SB-02 GEOLOGIC LOG 
PROJ. NO: 1125J 

DATE DRILLED: 7/16/93 

CONTRACTOR: A, M o r r is & Assoc ia tes 

DRILLER: A . M o r r i s J r . 

DRILLING METHOD: H S A 

HAMMER WEIGHT: I 4 0 jbs 

LOGGED BY: 

SHEET J _ 0 F J _ 

nOMPI FT inN INFORMATinM 

BOREHOLE COMPLETED AS WELL? YES / 

DEPTH OF WATER ENCOUNTERED: FT 

BOREHOLE DIAMETER: IN 

CASING DIAMETER: IN, 

CASING GAGE: SCHEDULE 

SCREEN SLOT SEE: . IN 

SCREEN SET FROM FT. TO FT. 

TOTAL DEPTH DRILLED _FT. 

DEPTH 

(FEET) 

LOG BLOWS/ 
DEPTH DESCRIPTION 

HNu/PID (ppm) 
100 200 

WELL 
COMPLETION 

10 

15 

20 

25 

30 

35 

40 -

45 

50 

•:?.:-:f 

tt^^T*^ 

22 

38 

11 

18 

48 

55 

220 

38 

67 

Sand; yellow/brown 
very coarse; no stain 
or odor; 255̂  gravel 
at 6.5 feet 

Sand; yellow/brown 
very coarse; no stain 
or odor 

Sand; yellow/brown; very 
coarse; no stain or odor 

Sand; yeltowtorown; very 
coarse; some gravel; trace 
light stain @ bottom; slight 
odor 

Sand medium-dark grey; 
banded very coarse gravel 

Sand; mediwn-dark grey; 
very coarse gravel; trace 
gravel at 31.2 feet 

Sand; grey; very 
coarse; strong odor 

Sand; yeltow/brown, 
very coarse grained . 
with fine gravel 

Yelbw/brown very 
coarse sand; grey at 
bottom with sandstone 
pebbles 

12 

I 2 

••116 

30 

! S ^ ^ ^ ^ ^ 

^ 

SAND 

SILT 

CLAY 

GRAVEL 

BEDROCK 

BACKGROUND = 2 ppm 

ADRIAN BROWN CONSULTANTS, INC. 



NAME: KN-ABC-SB-03 ' GEOLOGIC LOG 

PROJ. NO: 1125J • . 
DATE DRILLED: 7/16/93' 
CONTRACTOR: A, Morris & Associates 
DRILLER: A .Mor r i sJ r , 

- DRTLL ING METHOD : HSA 
HAMMER WEIGHT: 140 Jbs 

rOMPI FTinNI INmRMATDNI 

BOREHOLE COMPLETED AS WELL? YES / ^ 

DEPTH OF WATER ENCOUNTERED: FT 

BOREHOLE DIAMETER: IN. 

CASING DIAMETER: IN. 

CASING GAGE: SCHEDULE 

LOGGED BY: 

SHEET _LoF _ 1 

SCREEN SLOT SIZE: 

SCREEN SET FROM 

JN. 
J^T.TO -FT. 

TOTAL DEPTH DRILLED -ET. 

DEPTH 

(FEET) 

5 

10 

15 

2D 

25 

30 

35 

40 

45 

50 

I— 

LOG' 

mm 

• : • : • : • : • : • : • : • : • : • : 

J66(ISA66AiS6 

BLOWS/ 
DEPTH 

27/18 

D E S C R I P T I O N , 

Silty clay; brown 
Yellow coarse grained 
sand 

Sand; light grey; coarse 
grained; well saturated 

Sand; light grey; coarse 
grained; well saturated 

Sand;'yeltow/brown; 
coarse grained 
Dark yeltow at bottom 

Sand; light grey; well 
saturated; very coarse 
grained; strong odor 

Sand; dark grey; very 
coarse grained; strong 
odor 

Sand; dark grey; very 
coarse; partially 
saturated;strong odor 

Sand; dark grey; strong 
odor; 

1Q" dark grey sand; 6' 
yeltow/brown sand; very 
coarse - grit 

18' banded yel/brn/gy 
bedrock Cshale)51.75' 
yel/brn silty clasts; gy bds 

] 
1 
1 

|2 

12 

• 

|3 

HNu/P ID (ppm) 

100 200 

l i l i l l l l l 1 1 1 1 1 1 1 1 1 

• | 5 5 

§ • • • • 1 1 5 0 

•148 

|1S 

i17 

WELL 
COMPLETION 

^ y m 

SAND 

SILT 

CLAY 

GRAVEL 

BEDROCK 

BACKGROUND= 2 ppm 

m 

AbniAN BROVm CONSULTAKrsViNC. 



NAME: KN-ABC-SB-Q4 GEOLOGIC LOG 
PROJ. NO: • 1125J 
DATE DRILLED: 7 / 1 9 / 9 3 

CONTRACTOR: A . M o r r i s & A s s o c i a t e s 

DRILLER: A . M o r r i s J r . 

DRILL ING METHOD:'~Hi5A 

HAMMER WEIGHT: • 140 Ibs 

mMPI FTION INFORMATION 

BOREHOLE COMPLETED AS WELL? YES / ^ 

DEPTH OF WATER ENCOUNTERED: FT 

BOREHOLE DIAMETER: ^ 

CASING DIAMETER: IN 

CASING GAGE: SCHEDULE 

JN. 

LOGGED BY: 

SHEET J_OF A. 

SCREEN SLOT SIZE: 

SCREEN SET FROM . 

TOTAL DEPTH DRILLED 

JN, 

J^T.TO _FT. 

-ET. 

SAND 

SILT 

CLAY 

DEPTH 
(FEET) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

.45 

50 

— • 

LOG ' 

'wm 

:::';-:-:::'::.x::: 

:;::::::::::::::::•: 

• : : : : : : ; • : • : • : : : : : : : 

BLOWS/ 
DEPTH 

. 

D E S C R I P T I O N 1 

SItty clay, brown sand at 
bottom 

Sand; light yellow/grey; 
very coarse 

Sand 

Sand; light yellow/brown; 
very coarse; pebbles 

Sand; light yeltow/brown; 
very coarse grained; 

Sand; light brown - brown 
very coarse; slight odor 

Sand; dark grey; very 
coarse; strong odor 

Sand; black; very coarse; 
moderate odor; 

Sand; black; very coarse; 
moderate cxtor; 

Clastic yeltow/brown; no 
odor 

] 
1 
1 

|2 

|2 

|2 

12 

12 

12 

• 

HNu 

1 1 
1 1 

117 

• 30 

/ P I D (ppm) 
100 200 

l i l l l l 

Iso 

WELL 
COMPLETION 

Pl.»T3oo' 
GRAVEL 

BEDROCK 

BACKGROUND = 2 ppm 

ADRIAN BROWN CONSULTANTS, INC. 



NAME: KN^ABC-SB-05 GEOLOGIC LOG 
PROJ. NO: 1125J 
DATE DRILLED: 7/19/93 
CONTRACTOR: A,Mor r is&Assoc ia tes 

_p R_i L L E Rj A. Morr is cJr. 

DRILLING METHOD: HSA 

mMPI FTION INlFORMATinN 
BOREHOLE COMPLETED AS_ KNABC-91 

DEPTH OF WATER ENCOUNTERED: FT 

BOREHOLE DIAMETER: ^ ^/B' 

CASING DIAMETER; 2 

IN, 

JN. 
HAMMERWEGHT: 140 |bs 

LOGGED BY: 

SHEET J_OF _1_ 

CASING GAGE: PVC 

SCREEN SLOT SIZE.: 

SCHEDULE 

0.D2D" 

40 

JN. 
SCREEN SET FROM 1B.75 FT TO 49.75 FT 

TOTAL DEPTH DRILLED ^D FT 

'̂- * ^ -̂-̂  

"^/y^. 

SAND 

SILT 

CLAY 

!-.»«o,'j GRAVEL 

BEDROCK 

BACKGROUND = 2 ppm 

DEPTH 

(FEET) 

0 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

-

r-. 

LOG 

W///M 

BLOWS/ 
DEPTH DESCRIPTION 

Silty clay, brown sand nt 
bottom 

Sand, light brown, very 
coarse; 1/2 black stain at 
11 feet, no odor 

Sand, light brown, very 
coarse, no odor 

Sand, light brown, very 
coarse; pebbles, no odor 

Sand, light yellow/brown, 
very coarse, well 
saturated, no odor 

Sand, dark grey, • 
moderate odor, very 
coarse, poorly saturated; 
pebbles 

Sand, dark grey, 
moderate odor, very 
coarse, poor '̂ saturated; 
pebbles 

Yellow/brown, very 
coarse sand 

HNu/P ID (ppm) 
] 100 200 
I i l l l l l l l l l 

^ • 2 0 

^ • • • ^ ^ 1 8 0 

WELL 
COMPLETION 

it 

\ 

s. 

D 
H 
i 
>!< 
i.y 

u 
•a 

% 

^ 

UJ 

u 

a 
u 

% 

v > N. a 

x 
to 

z 
LU 
LU 

CO 1 
s 

CM. 

ei 

Q 
Z < tn 

• o 

ADMAN BROWN CONSULTANTS, WC 
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NAMEi KN-ABC-SB-OIA 

PRDJ, ND: 1125J 

DATE DRILLED: 2 / 2 2 / 9 5 

CDNTRACTDRi A. Mor r is & Associa-tes 

DRILLERi A, Morris Jr. 

DRILLING METHDD: HSA 

HANIMER WEIGHT; 140 ' lbs 

LOGGED BY: 

SHEET 1 DF 1 

>L< 

CDMPLETIDN INFORMATIDN 
BDREHDLE COMPLETED AS WELL? 
DEPTH DF VATER ENCDUNTEREDi_ 

BDREHDLE DIAMETER: 
CASING DIAMETER: 
CASING GAGE: 

YES / ^ 
FT, 
IN, 
IN, 

SCHEDULE 
SCREEN SLDT SIZE:. 
SCREEN SET FROM FT, TD 
TOTAL DEPTH DRILLED 

_IN. 

FT, 

DEPTH 
(FEET) LOG 

BLOWS/ 
DEPTH 

DESCRIPTION 
HNu / PID 

100 200 300 400 500 
WELL 

COMPLETION 

0 

10 

15 

20 

25 

30 

35 — 

40 

45 

50 m^^i^. 

Water 

,SS) yellow/brown so-ndi 
very coarse gravel j 
no odor 

(§) light brown/ 
•trace grey sand; 
very coarse; 
poorly sorted; no odor 

) light yellow/brown sand; 
coarse very coarse; 
no odor 

,SS) brown sondj 
c o a r s e - v e r y coarse; 
poor ly s o r t e d ; 
no stain; no odor 

, ^ brown sand; 
c o a r s e - v e r y coarse; 
poor ly s o r t e d ; 
no stain; no odor 

) very light grey sand) 
coarse-very coarse; 
poorly sorted; 
t race stain; t race odor 

l|s) black sand; 
t race gravel; 
coarse-very- coarse; 
poorly sorted; 
strong odor 

@ light brown/ 
t race grey sand; 
coarse-very coarse; 
poorly sorted; 
nod. odor 

^ light brown; 
coarse-very 
coarse gravel; 
poorly sortedi 
no stain; no odor 

50-51 gravel 
51-51.5 shale 

2 

Bkg 

Bkg 

17 

1220 

[500 

60 

120 

SAND 

SILT 

CLAY 

1 ^ 1 ^ GRAVEL BACKGRDUND=,5 ppn 

m^ BEDROCK 

^ ^ B SHALE inOIAU OOAUfU /VMJCI il TIMTO lur* 



NAME: KN-ABC-SB-02A / f ^ p n 
<Cen-ter of old pond> \3\U,\J 

PRDJ, NO: 1125J 

DATE DRILLED: 0 2 / 2 2 / 9 5 

CONTRACTOR: A, Mor r i s & Assoc ia tes 

DRILLER: A, Morr is J r , 

DRILLING METHOD: HSA 

HAMMER VEIGHT: 140 lios 

LOGGED BY: 

SHEET 1 DF 1 

L< 
COMPLETIDN INFORMATION 

BDREHDLE COMPLETED AS WELL? 

DEPTH DF WATER ENCDUNTERED:_ 

BDREHDLE DIAMETER: 

CASING DIAMETER'. _ 

CASING GAGE: 

YES / (NDj 

_FT, 

IN, 

IN, 

SCHEDULE 

SCREEN SLDT SIZE: 

SCREEN SET FROM FT, TO 

TOTAL DEPTH DRILLED 

.IN, 
JT, 
FT, 

DEPTH 
(FEET) 

LDG 
BLOWS/ 
DEPTH DESCRIPTION 

HNu / PID 
100 200 300 400 500 

WELL 
COMPLETION 

0 

10 

15 

20 

25 — 

30 

35 

40 — 

45 

50 — 

i a ^ ^ * * ^ 

Water 

Ss) yellow/brown; 
trace grey; 
very coarse gravel 

K§) Sand; yeltow/brown; 
trace grey; 
coarse-very coarse; 
well sorted; no odor 

^S) Sand; yellow/brown; 
coarse-very coarse; 
poorly sorted; 
no stainj no odor 

KS) Sand; yellow/brown; 
coarse-very coarse; 
poorly sorted; 
no stain; no odor 

@) Sand; light brown/yellow; 
trace grey; 
coarse-very coarse 
poorly sorted; 
nod. petroleun odor 

^S) light tarowm trace grey; 
coarse" very coarse; 
poorly sorted; nod. odor 

>S) Sand; black; trace grey; 
coarse-very coarse; 
sheen on sanple; 
strong odor 

(|s) liglnt yellow; 
very coarse gravel; 
no stain; trace odor 

^ ^ light yellow; 
very coarse gravel; 
no stairu no odor 

50-51 gravel shale & 51 

,5 

75 

40 

90 

1500 

40 

120 

SAND 

SILT 

CLAY 

mm: GRAVEL 

BEDROCK 

BACKGRDUND=,1,25 ppn 

^2^£^^ SHALE 
ADRIAN BROWN CONSULTANTS INC 



n 

c 
[ 

NAME: KN-ABC-SB-OSA G E O L ^ 

PRDJ, NO: 1125J 

•DATE DRILLED: 02 /16 /95 

CONTRACTOR: A, Morr is 8. Assoc ia tes 

DRILLER: A, Morr is J r , 

DRILLING METHOD: HSA 

~ ' RAMMER" WEIGHT: 140 " I6s ' 

LOGGED BY: 

SHEET 1 OF 1 

îC LOG 
COMPLETION INFORMATION 

BDREHDLE COMPLETED AS WELL? 

DEPTH DF WATER ENCDUNTERED:_ 

BDREHDLE DIAMETER: 

CASING DIAMETER:_ 

CASING GAGE: 

YES / {m^ 
FT, 

IN, 

IN, 
SCHEDULE 

SCREEN SLDT SIZE: 

SCREEN SET FRDM FT, TD 

TOTAL DEPTH DRILLED 

.IN, 
JT, 
FT, 

DEPTH 
(FEET) 

LDG 
IBLDWS/ 
DEPTH DESCRIPTION 

HNu / PID 
100 200 300 400 500 

WELL 
COMPLETION 

D 
n 
D 
r 

0 

10 

15 

'20 

25 

30 

35 

40 

45 — 

50 

^S 

^m 

Water 

fea 

Sil ty sand; brown 

Sand; l ight grey; coarse; 
well s o r t e d ; 
no sta in; no odor 

Sandj brown; 
coarse to very coarse; 
poorly sorted; no stain; 
no odor 

Sand; light brown; 
nediun to coarsej 
poorly sorted; no stalnj 
no odor 

Sand) light brown; 
coarse very coarse; 
poorly sorted; 
no stain; no odor 

Sand and graveli liQht grey and 
brownf coarse "to vtry coorre; 
poorly sortc<* no stow no odor 

Sand and oravrli ilQh't gr?y and 
browm cooT'se "to very coarse; 
poorly sortcc* black stomingi 
nod. odor 

Sandj black) 
very coarse) 
poorly sorted; 
strong odor 

Sand; black) 
nixed brown and grey; 
coarse to very coarsej 
poorly sorted 

Sand and gravel; brown) 
coarse gravel; 
poorly sorted) 
no stain) no odor 

Gravel shale g base; 
no sanple 

Bkg 

Bkg 

Bkg 

Bkg 

Bkg 

7 5 

300 

60 

60 

^ ^ ^ GRAVEL BACKGRDUND=1,25 ppn 

^ 

SILT 

^ C L A Y 

BEDROCK 

:̂?£^E?E SHALE 
ADRIAN BROWN CONSULTANT& INQ 



n 
NAME: KN-ABC-SB-04A 

(West o f ABC-S7) GEOLOGIC LOG 
PRDJ. NO: 1125J 

DATE DRILLED: 02 /17 /95 

CONTRACTOR: A, Morr is 8c Assoc ia tes 

DRILLER: A, Morr is Jr , 

DRILLING METHOD: HSA 

"HAMMER WEIGHT: 140 lbs 

LOGGED BY: 

SHEET 1 OF 1 

COMPLETION INFORMATION 

BDREHDLE COMPLETED AS WELL? 

DEPTH DF WATER ENCDUNTERED:_ 

BDREHDLE DIAMETER: 

CASING DIAMETER: 

CASING GAGE: 

YES / { m j 
U . 
.IN, 

IN, 
SCHEDULE 

SCREEN SLDT SIZE: 

SCREEN SET FRDM FT, TD 
TOTAL DEPTH DRILLED 

.IN, 
JT, 
FT. 

DEPTH 
(FEET) LOG 

BLOWS/ 
DEPTH 

DESCRIPTION 
HNu / PID 

100 200 300 400 500 
WELL 

COMPLETION 

0 

10 

15 

20 

25 

30 

35 

40 

45 

50 — 

^ _ 

^mmmm 

s^^^m. 

^s5^i5SSQS 

ssyys&s;;^? 

Water 

Silty clay; brown 
Sand) brown; coarse 

Sand) 
coarse to very coarse; 
interbedded clayey 
brown 

Gravel) no sanplc) 
no odor 

Gravel) no sample; 
no odor 

Sand) yellow/brown; 
coarse to very coarse; 
poorly sorted) 
no stainj no odor 

Sand) yeUow/browrv 
nediun to coarse; 
noderately sorted; 
no stain; no odor 

Sand) black; 
coarse to very coarsej 
poorly sorted) 
strong odor 

Sand; black; 
coarse to very coarse; 
poorly sorted; 
strong, odor 

Sand) Yellow/brown and 
trace grey) <wash> 
coarse to very coarsej 
poorly sorted 

Shale § 50,5) no sanple 

Bkg 
Bkg 

Bkg 

Bkg 

Bkg 

470 

420 

50 

i SAND g . ? » 9 GRAVEL BACKGRDUND=,5 ppn 

SILT 

CLAY 

BEDROCK 

"̂ £3̂ ^̂ ?̂  SHALE 
ADRIAN BROMN OONSULTANTa INC 



[ 
NAME: KN-ABC-SB-05A 

(Twin ABC-9P GEOLOGIC LOG 
PROJ, NO: 1125J 

DATE DRILLED: 02 /16 /95 

CONTRACTOR: A, Morr is 8< Assoc ia tes 

DRILLER: A, Morr is Jr , 

DRILLING METHOD: HSA 

HAMMER WEIGHT: 140 lbs 

LOGGED BY: 

SHEET 1 OF 1 

CDMPLETIDN INFORMATION 
BDREHDLE COMPLETED AS WELL? 
DEPTH OF WATER ENCOUNTERED:_ 

BDREHDLE DIAMETER: 
CASING DIAMETER: 
CASING GAGE: 

YES / {mj 
U' 
.IN. 
IN, 

SCHEDULE 
SCREEN SLOT SIZE: 
SCREEN SET FROM FT, TD 
TOTAL DEPTH DRILLED 

.IN, 
FT, 
FT, 

DEPTH 
(FEET) 

LDG 
BLOWS/ 
DEPTH DESCRIPTION 

HNu / PID 
100 200 300 400 500 

WELL 
CDMPLETIDN 

0 1— 

10 

15 

20 

25 

30 

35 

40 — 

45 

50 — 
^ 

Sand) l ight brownj 
coarse t o ve r y coarse) 
poor ly so r ted ) 
occasional gravel) 
no stain) no odor 

Sand) l ight brown) 
coarse t o v e r y coarse) 
poor ly sor ted) 
occasional gravel) 
no stain; no odor 

Sand) l ight brown; 
no gravel ; no odor; 
no sta in 

Sandi l ight brown/yellowj 
coarse t o ve r y coarsej 
no stainj no odor; 
poor ly s o r t e d 

Sandi 
coarse to very coarse; 
poorly sorted) 
no stain) no odor 

Sand; 
l ight yellow/brown; 
poor ly sor ted) 
no stain; no odor 

Sand) black) 
coarse to very coarse; 
strong odorj 
sheen on waterj sanple 

Sand and gravelj 
brown and yellowj 
very coarse; 
strong odor 

Sand and gravel) 
brown and yellow; 
very coarse; 
strong odor 

Gravel no recovery) 
sheen & 50.5 

Bkg 

Bkg 

Bkg 

Bkg 

11,75 

450 

250 

60 

1 ^ .SAND 

SILT 

CLAY 

GRAVEL 

BEDROCK 

BACKGRDUND=1,25 ppn 

--£̂ E^E^ SHALE 
ADRIAN BROWN CONSULTANTS^ WC 
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NAME 

SVE-63 
SVE-64 
SVE-65 
SVE-66 
SVE-67 
SVE-68 
SVE-69 
SVE-80 
SVE-81 
SVE-82 
SVE-89 
SVE-63 
SVE-64 
SVG-1 
SVE-29 
SVE-63 
SVE-65 
SVE-66 
SVE-80 
SVE-81 
SVE-63 
SVE-64 
SVE-65 
SVE-66 
SVE-80 
SVE-81 
SVE-63 
SVE-66 
SVE-81 
SVE-82 
SVE-60 
SVE-63 
SVE-67 
SVE-€8 
SVE-28 
SVE-48 
SVE-69 
SVE-28 
SVE-48 
SVE-69 
SVE-28 
SVE-48 
SVE-69 
SVE-63 
SVE-64 
SVE-65 
SVE-66 
SVE-67 
SVE-68 
SVE-69 
:SVE-80 
;SVE-81 
SVE-82 

DATE 

8/24/93 
8/24/93 
8/24/93 

-8/24/93 -
8/24/93 
8/24/93 
8/24/93 
8/24/93 
8/24/93 
8/24/93 
8/24/93 
2/9/94 
2/9/94 
2/9/94 

3/16/94 
3/16/94 
3/16/94 
3/16/94 
3/16/94 
3/16/94 
4*^1/94 
4/21/94 
4/21/94 
4A21/94 
4/21/94 
4/21/94 
8/5/94 
8/5/94 
8/5/94 
8/5/94 

10/24/94 
10/24/94 
10/24/94 
10/24/94 
12/17/94 
12/17/94 
12/17/94 
1/23/95 
1/23/95 
1/23/95 
2/13/95 
2/13/95 
2/13/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 
4^/95 
4/5/95 
4/5/95 
4/5/95 
4/5/95 

Benzene 
(ug/l) 

0.12 
1.56 
0.2 
0.2-

<0.08 
0.12 
0.14 
3.34 

<0.08 
0.12 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.18 
0.08 

<0.22 
0.24 
0.08 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.12 
0.08 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.12 
0.08 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.1 
0.08 

<0.08 
<0.08 

Toluene 
(ug/l) 

0.94 
0.74 
0.76 
0.94 
1.52 
0.82 
0.84 
2.2 
1.94 
0.9 
0.84 
0.36 
0.28 
0.54 
0.46 
1.24 
0.74 
0.78 
0.7 
0.86 
0.4 
0.22 
0.3 
0.24 
1.1 

0.98 
0.1 

0.38 
0.24 
0.24 
0.28 
0.18 
0.3 
0.16 
0.5 
0.16 
0.14 
0.2 

<0.08 
0.14 
0.2 
0.2 
0.12 
0.32 
0.36 
0.26 
0.1 
0.24 
0.2 

0.22 
0.32 
0.26 
0.28 

Ethylbenzene 
(ug/l) 

0.1 
0.1 
0.1 
0.22 
0.32 
0.12 
0.08 
0.58 

<0.06 
0.1 
0.08 

<0.06 
<0.06 
<0.06 
0.22 
0.3 
0.46 
0.38 
0.22 
0.18 

<0.06 
<0.06 
<0.06 
•cO.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 
<0.06 

0.1 
<0.08 
<0.08 

0.3 
0.24 
0.1 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
< 0.08 
<0.08 
<0.08 

Xylenes 
(ugn) 

0.68 
0.58 
0.52 
1.74 
1.26 
0.64 
0.70 
1,96 
0.52 
0.74 
0.7 

<0.16 
<0.16 
<0.16 

0.5 
0.74 
2.22 
0.92 
0.94 
0.78 

<0.16 
<0.16 
0.22 

<0.16 
<0.16 
<0.16 
0.18 
0.32 
0.26 

<0.16 
0.28 
0.54 
0.34 

<0.08 
1.82 
1.64 
0.84 
0.5 
0.36 
0.58 

<0.08 
<0.08 
<0.08 
0.16 
0.22 

<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 
<0.08 

Total BTEX 
(ug/l) 

1.84 
2.98 
1.58 
3:1 
3.18 
1.7 
1.76 
8.08 
2.6 
1.86 
1.7 

<0.66 
<0.58 
<0.76 
1.26 
2.36 
3.6 

2.16 
2.08 
2.06 
<0.7 

<0.52 
0.66 

<0.54 
<1.4 
<1.28 
0.42 
0.88 
0.64 

<0.54 
0.7 
0.9 
0.8 

<0.4 
2.7 
2.12 
1.16 
0.9 
0.6 
0.88 

<0.44 
<0.44 
<0.36 
0.64 
0.74 
<0.5 

<0.34 
<0.48 
<0.44 
<0.46 
<0.58 
<0.5 

<0.52 



BETX DEST. 

D 

D 

Q 

D 
0 
0 

KN ENERGY 
AIR SPARGING PROGRAM 
SOIL BETX REDUCTION 

AVG. REDUCTION OF BETX 
DUE-TO-AIRSPARGING 

AREA AFFECTED 
THICKNESS OF SOIL 
VOLUME OF SOIL 
SOIL DENSITY 

MASS OF STAINED SOIL 

TOTAL BETX DESTRUCTION 

BETX COMPONENT 
OF FREE PRODUCT 

TOTAL HC DESTRUCTION 

transfer efficiency 
combustion 
HC destruction 

r 

_.__ _. _.._ 

= 
= 
= 
= 

= 

= 
= 

= 

= 

= 
= 
= 

-9915:15 

75,000 
20 

1500000 
110 

75000000 

743.6363 
1636 

14.00% 

11685.71 

4.50% 
100% 
11647 

ug/kg 

ft^ 
ft 
ft^ 
Ibs/fP 

kg 

kg 
lbs. 

lbs. 

lbs. 

(from BETX reduction in soil: SOIL_RES.XLS)" | 

(app. avg. thickness of stained soil) 

(from MSDS in Response to Comments on PPE Memo | 

(from AIRINJOP sheet) 

D 

Page 1 
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SPG-29 
O 

o 
ABC 52 

O 
SPG-24 

SPG-19 SPG-

OABC 7 

SPG-3 

'ABC 70 

SPC-55 ^ P O - " 

o „ . „ . o O 

SPG-7 0^^_^ 

a KNUW 9 



cu CUJ UJ uu cu UJ uu UJ uu UJ uu cu uu 

SVE 51 

EAST LINE 

SVE-68 

SVE-69 
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