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1.0 Introduction

CH2M HILL Constructors, Inc. (CCI), with J.A. Jones Environmental Services Company
(J.A. Jones), has been contracted by the Department of the Navy, Southern Division, Naval
Facilities Engineering Command (Southern Division, NAVFAC), to prepare this
Construction Completion Report for work performed by CCI/J.A. Jones at Site 11, Old
Camden County Landfill (Site 11) at Naval Submarine Base (NSB) Kings Bay, Kings Bay,
Georgia. This work was performed under Contract No. N62467-98-D-0995, Contract Task
Order (CTO) No. 0047 and in accordance with the management approach outlined in the
CCI Contract Management Plan (CCI, 1998), Work Plan (CCI, 2000), and Work Plan
Addendum 2 (CCI, 2001).

The objective of this report is to provide documentation of the activities associated with
groundwater remediation at Site 11, NSB Kings Bay, Kings Bay, Georgia.

1.1 Site History
NSB Kings Bay occupies approximately 16,168 acres in Camden County, Georgia. Site 11 is
identified as the Old Camden County Landfill, which is now incorporated in NSB Kings
Bay. The Old Camden County Landfill was used for municipal solid waste disposal in the
1960s and 1970s. Waste was disposed by digging trenches, filling the trenches with waste,
and then backfilling the trenches. The contaminants of concern at Site 11 include chlorinated
volatile organic compounds (CVOCs), specifically tetrachloroethene (PCE), and its
degradation constituents trichloroethene (TCE), cis-1,2-dichloroethene (DCE), and vinyl
chloride (VC).
Bechtel Environmental, Inc. (BEI), with Geo-Cleanse International, Inc. (GCI), performed
three phases of chemical oxidation treatment during August 1998 through April 2000.
During the entire treatment program, a total of 54 injectors were installed and an
approximate total of 34,850 gallons of 50 percent hydrogen peroxide and an equivalent
amount of ferrous iron catalyst were delivered to the subsurface.
Phase I chemical oxidation treatment was performed from August 1998 through February
1999. Because of a concentration increase in three piezometers and Injector I-14 following
Phase I treatment, BEI conducted a cone penetration testing program in April 1999 to
confirm and delineate the horizontal extent of dissolved groundwater contamination.
Phase II chemical oxidation treatment was performed from May 1999 to July 1999 on areas
east and west of the Phase I area of concern. Because of a concentration rebound in Injector
I-14 following the Phase II treatment, BEI conducted a Geoprobe investigation in August
1999 to investigate and locate the potential new source of PCE at Injector I-14. Excavation of
the suspected source area near Injector I-14 was conducted in September 1999. The
excavation yielded several 5-gallon containers, one containing a gray-colored, paint–like
waste, and one approximate 20-gallon container containing a black sludge-like waste. The
black waste contained PCE with the highest concentration of all compounds tested.
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Phase III chemical oxidation treatment was performed from January 2000 to April 2000 on
the delineated source area southeast of Injector I-14. Based on the analytical results from the
post-Phase III sampling event conducted by BEI on May 30, 2000, a source area of PCE
contamination appeared to remain beneath the Phase III injectors.
The post-Phase III sampling event analytical results are summarized below in Table 1-1, and
the site survey showing the injector locations is provided in Appendix B.

TABLE 1-1
Post-Phase III Sampling Event Analytical Results

Concentration in micrograms per liter (µg/L)

Injector ID PCE TCE cis-1,2-DCE VC Total Chlorinated Ethenes

I-11 170 7 6.5I 5U 183.5

I-12 47 1.8I 1U 1U 48.8

I-13 41 5U 5U 5U 41

I-14 32 2.8 1.6I 1U 36.4

I-18 99 1.6I 1U 1U 100.6

I-24 13 1.4I 1.3I 1U 15.7

I-25 81 1U 2 1U 83

I-26 49 1U 1.5I 1U 50.5

I-60 10,000 100U 100U 100U 10,000

I-61 820 20U 20U 20U 820

I-62 120 5U 5U 5U 120

I-63 130 5U 5U 5U 130

I-64 92 5U 5U 5U 92

I-65 210 5U 5U 5U 210

I-66 260 5U 5U 5U 260

I-67 72 5U 5.2I 5U 72

I-68 4 1U 1U 1U 4

I-69 36 1.8I 1U 1U 37.8

Notes:
U denotes compound was analyzed for but not detected to the level shown.
I denotes analyte detected, however the value is between the method detection limit and the practical

quantitation limit.

1.2 Project Scope and Project Objectives
On July 5, 2000, CCI/J.A. Jones received work authorization from Southern Division,
NAVFAC to complete the following scope of work associated with groundwater
remediation at Site 11, NSB Kings Bay, Kings Bay, Georgia. Additional details on the
proposed scope of work are included in the CTO No. 0047 Work Plan (CCI, 2000) and Work
Plan No. 02 (CCI, 2001), respectively.

The project objectives outlined in the CTO No. 0047 Work Plan (CCI, 2000) and Work Plan
No. 02 (CCI, 2001) were to delineate the horizontal and vertical extent of the potential source
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area PCE contamination (and its degradation products) beneath the Phase III chemical
oxidation treatment injectors through the use of direct-push technology (DPT) and an onsite
mobile laboratory, and utilize the collected analytical data to design and implement a
Fenton’s reagent chemical oxidation and vegetable oil injection strategy to remediate the
groundwater contamination located in the delineated source area.
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2.0 Chronology of Events and Problems
Encountered

2.1 Chronology of Events
The chronology of events at the site is listed below in Table 2-1. Specific details describing
the construction activities are found in Section 3.0 of this report.

TABLE 2-1
Chronology of Events

Event Date

Work Plan Submitted October 9, 2000

Source Area Delineation No. 1 November 1 – 16, 2000

Environmental Conditions Report Submitted November 17, 2000

Source Area Delineation No.2 January 8 – 12, 2001

Work Plan No. 02 Submitted September 11, 2001

Chemical Oxidation Injector Installation September 23 – October 2, 2001

Primary Chemical Oxidation Injection October 22 – November 1, 2001

Polish Chemical Oxidation Injection November 12 – 14, 2001

pH Adjustment December 10 – 11, 2001

Soybean Oil Injection December 12, 2001 – January 23, 2002

Site Survey March 14, 2002

2.2 Problems Encountered
No problems were encountered during the completion of the scope of work.
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3.0 Construction Activities and Quality Control

3.1 Construction Participants
The Construction participants and their respective responsibilities for the project are
discussed in this section. The primary construction participants are shown below in
Figure 3-1.

FIGURE 3-1
Organization of Construction Participants

NSB Kings Bay
Environmental Division Leader

Mr. John Garner

DPT/MIP Subcontractor
Columbia Technologies, LLC

Mobile Laboratory Subcontractor
Analytical Mobile Services

DPT Subcontractor
Ambient Technologies, Inc.

Offsite Laboratory Subcontractor
Severn Trent Laboratories, Inc.

Project Superintendent
Source Area Delineation

Mr. Scott Sloan

Project Site Health & Safety Specialist
Jose Meledez

Project Quality Control Manager
Mr. Michael Halil

Chemical Oxidation Injector
Installation Subcontractor

Zebra Environmental Corporation

Injection Subcontractor
Geo-Cleanse International, Inc.

Project Superintendent
Groundwater Remediation

Mr. Greg Ramey /  Mr.  Garnet McCurdy

CCI/J.A. Jones
Remedial Action Contractor

Project Manager
Mr. Samuel Ross, P.E.

Southern Division, NAVFAC
Remedial Project Manager

Mr. Anthony Robinson
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3.2 Summary of Construction Activities and Quality Control
Construction activities for the project included:
• Source area delineation
• Fenton’s Reagent chemical oxidation injection
• pH adjustment
• Vegetable oil injection
• Demobilization

CCI/J.A. Jones provided oversight of all field operations throughout the course of the
project. CCI/J.A. Jones field oversight staff included a Project Superintendent, Site Health
and Safety Specialist, and Project Quality Control Manager. Detailed records of
subcontractor activities were maintained in field logbooks and site field records. Project
photographs were taken throughout the project and representative photographs are
provided in Appendix A. The Site Survey showing the source area delineation sample,
Fenton’s reagent chemical oxidation injector, and vegetable oil injection locations is
provided in Appendix B.

3.2.1 Source Area Delineation
A source area delineation effort was conducted by CCI/J.A. Jones from November 6, 2000
through January 12, 2001 to delineate the horizontal and vertical extent of the potential
source area PCE contamination (and its degradation products) beneath the Phase III
chemical oxidation treatment injectors. Source area delineation was completed in
accordance with the CTO No. 0047 Work Plan (CCI, 2000).

Source Area Delineation No. 1
From November 6-21, 2000, Source Area Delineation No. 1 was completed utilizing a
membrane interface probe (MIP)/DPT rig provided by Columbia Technologies, LLC, and
an onsite mobile laboratory provided by Analytical Mobile Services. The MIP technology
was utilized to provide a vertical profile of the subsurface on a horizontal 10-foot grid from
Injector I-60. The MIP is pushed into the ground using the DPT rig at a rate of 1-foot per
minute. A soil conductivity sensor on the probe continuously logs the changes in the
subsurface conductivity. A thermister on the probe heats the surrounding soil and water,
which volatilizes the contaminants causing them to migrate across a permeable membrane
and into the probe. A carrier gas transports the volatilized gases to a lab-grade gas
chromatograph (GC) at the surface. The GC results log continuously into a computer and
display real time. The MIP data was used to determine the groundwater sample collection
locations and intervals. The MIP reports are provided in Appendix C.

Following completion of the MIP, groundwater samples were collected on a horizontal
10-foot grid from Injector I-60, but based on the initial groundwater sample analytical
results; the spacing was increased to a 50-foot grid to locate a “clean” boundary.
Groundwater samples were collected from each boring using the DPT rig with peristaltic
sampling pump and analyzed by the onsite mobile laboratory for United States
Environmental Protection Agency (USEPA) SW-846 Method 8021B. Each boring was
abandoned immediately following MIP boring or groundwater sample collection by sealing
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the boring with grout from the bottom of the boring to the ground surface using the DPT
rods and screen.

Based on the groundwater sample analytical results collected during this initial effort, the
vertical interval of contamination in the source area was determined to be from 44 to 48 feet
below land surface (bls); however, additional groundwater collection sampling and analysis
was determined to be necessary to delineate the horizontal extent of contamination.

The onsite mobile laboratory analytical reports and summary table are provided in
Appendix D. The site survey showing the MIP/DPT sample locations is provided in
Appendix B.

Source Area Delineation No. 2
From January 8 to 12, 2001, Source Area Delineation No. 2 was completed utilizing a DPT
rig provided by Ambient Technologies, Inc. with offsite laboratory Severn Trent
Laboratories, Inc. Groundwater samples were collected on a 25-foot grid centered 5 feet to
the west of Injector I-60, with samples collected from each of nine borings at depths of 36 to
40 feet bls, 40 to 44 feet bls, 44 to 48 feet bls, and 48 to 52 feet bls and analyzed by Severn
Trent Laboratories, Inc. for USEPA SW-846 Method 8021B. Each boring was abandoned
immediately following groundwater sample collection by sealing the boring with grout
from the bottom of the boring to the ground surface using the DPT rods and screen. The
offsite laboratory analytical reports and summary table are provided in Appendix D. The
site survey showing the DPT sample locations is provided in Appendix B.

In addition to the above delineation effort, Injector I-60 was sampled on February 7, 2001
and analyzed by offsite laboratory Severn Trent Laboratories, Inc. for USEPA SW-846
Method 8021B. The laboratory analytical report for this event is provided in Appendix D.

This delineation effort, along with the initial effort, provided sufficient data to determine the
horizontal extent of contamination and the area requiring remediation.

3.2.2 Fenton’s Reagent Chemical Oxidation Injection
Based on the source area delineation data, a Fenton’s reagent chemical oxidation treatment
zone was targeted by GCI in the depth interval from approximately 40 to 50 feet bls
surrounding previously installed and treated Injector I-60. A total of 20 new injectors,
identified as I-70 through I-89, were installed to focus on the treatment zone. Zebra
Environmental Corporation installed the injectors by DPT to a depth of 48 feet bls with a
screen interval from 45 to 48 feet bls.

The following materials and procedures were used for the installation of the injectors. The
injectors were constructed with stainless steel, 0.010-slot width screens with Schedule 80
black steel riser pipe and couplings. The riser pipe was ¾-inch in diameter and the screen
was 1.25 inches in diameter and 3 feet in length. The injectors were installed by advancing a
3.25-inch outside diameter/2.5-inch inside diameter casing with a disposable tip to depth.
The injector was then placed inside the casing and the casing was packed with filter sand
extending 1-foot above the top of the screen. The casing was systematically extracted as
completion materials were added to ensure that materials did not bridge within the drive
casing. Next, a 1-foot layer of fine (20/60 grade) sand was added to prohibit grout
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infiltration of the filter pack sand. The injectors were then sealed to grade with a
cement/bentonite grout mix.

The Fenton’s reagent chemical oxidation injection program was performed by GCI in two
phases: 1) a primary injection and 2) a polishing phase. Typical injection rates ranged from
0.4 to 1.5 gallons per minute, and the total volume of fluids injected at the site was
approximately 23,585 gallons (approximately 12,220 gallons of catalyst and 11,365 gallons of
50 percent hydrogen peroxide). At no time during the injection was the concentration of
hydrogen peroxide injected greater than 25 percent.

GCI collected groundwater samples for field analytical tests on a daily basis during the
injection program. The samples were collected from wells located adjacent to where
Fenton’s reagent injection was being performed. The field parameters collected were pH,
total iron, chloride, alkalinity, hydrogen peroxide, and photoionization detector headspace.
These analytical parameters were used by GCI as a screening tool to assist with the injection
program.

Details of the Fenton’s reagent chemical oxidation injection program are provided in the
GCI Phase IV Field Summary Report in Appendix E, and the UIC permit for the Fenton’s
reagent chemical oxidation injection is included in Appendix F. The Site Survey showing the
Fenton’s reagent chemical oxidation injector locations is provided in Appendix  B.

3.2.3 pH Adjustment
Following the polish Fenton’s reagent chemical oxidation injection, groundwater pH across
the site was less than 5.0. An injection of potassium hydroxide was conducted by GCI on
December 10-11, 2001, because the Fenton’s reagent chemical oxidation treatment was to be
followed by a vegetable oil injection to enhance natural degradation of residual
contaminants (which typically occurs at pH only above 5.0). The potassium hydroxide
injection solution was weak (pH of 9.0), but sufficient to overcome the groundwater pH. A
total of 5,500 gallons of potassium hydroxide solution was injected into the Fenton’s reagent
chemical oxidation injectors. Upon completion of the potassium hydroxide injection,
groundwater samples were collected from across the site and analyzed for pH. The results
indicated an acceptable pH range from 5.0 to 7.5. Details of the pH adjustment are provided
in the GCI Phase IV Field Summary Report in Appendix E, and the UIC permit for the
potassium hydroxide injection is included in Appendix F.

3.2.4 Vegetable Oil Injection
In accordance with the CTO No. 0047 Work Plan No. 02 (CCI, 2001), sediment samples were
collected using the DPT rig during new Fenton’s reagent chemical oxidation injector
installation at the screened depth interval (44 to 48 feet bls) and analyzed for bioavailable
iron, soil bulk density, and fraction of organic carbon to assist in the development of a fate
and transport model. The bioavailable iron sample was collected during installation of
Injector I-85 and was submitted to Mr. Cliff Casey, Navy Environmental Technical Support
for analysis. Two sediment samples were collected during installation of Injectors I-84 and
I-85 and analyzed by Ellis and Associates for soil bulk density. One sediment sample was
collected during installation of Injector I-81 and analyzed by GPL Laboratories, LLC for total
organic carbon by USEPA SW-846 Method 9060. The fraction of organic carbon was
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determined by calculating the gram of total organic carbon per gram of soil based on the
total organic carbon result. The laboratory analytical reports are provided in Appendix D.
The site survey showing the Fenton’s reagent chemical oxidation injector locations is
provided in Appendix B.

GCI subcontracted Precision Sampling to provide the DPT rig to assist in vegetable oil
injection. The specific type of vegetable oil utilized was soybean oil manufactured by Cargill
Foods. The soybean oil contained 7.5 percent (by weight) lecithin to act as an emulsifier and
enhance mixing with water. A total of 25,208 gallons of emulsified soybean oil containing
approximately 35 percent oil with lecithin, 65 percent water, and 100-mg/L iodine (as
sodium bromide, to be utilized as a tracer to assist in determining the contaminant
degradation, oil travel time, and oil dispersion) was injected into 39 DPT injection points
and three Fenton’s reagent chemical oxidation injectors. Typically, the vegetable oil was
injected into the 39 DPT injection points from 28 to 48 feet bls. The total volume of fluids
injected was 8,839 gallons of soybean oil with lecithin and 16,369 gallons of water. Following
vegetable oil injection completion, each DPT boring was properly abandoned by sealing
with grout from the bottom of the boring to the ground surface using the DPT rods and
screen.

The vegetable oil injection equipment was modified during the program by request of
Mr. Cliff Casey, Navy Environmental Technical Support in order to improve mixing. The
original setup included one 400-gallon tank, two centrifugal pumps, three flow meters, one
24-inch static mixer, and valve system and hosing. The first modification was to increase the
velocity of the fluids into the static mixer, and replace the static mixer to a 12-inch stainless
unit with additional tightly spaced vanes. The centrifugal pumps were also replaced with
diaphragm pumps to increase fluid velocity and overcome static water head at the injection
points. The second modification, due primarily to colder seasonal temperatures, was to heat
the soybean oil and water to a temperature greater than 70oF, utilizing separate tanks for oil,
water, and the oil/water emulsion. This modification was intended to inhibit separation of
the oil and the oil/water mix, and to eliminate air induction to the solution. Immersion
heaters were installed to heat the materials. The modified system included: three 400-gallon
tanks, three double diaphragm pumps, three flow meters, a 12-inch static mixer, four
immersion heaters, two generators, air compressor for the diaphragm pumps, a tent
enclosure for better temperature maintenance, and the necessary valves and hoses to
distribute the oil/water mix to the injection locations.

Details of the vegetable oil injection are provided in the GCI Phase IV Field Summary
Report in Appendix E. The vegetable oil injection locations, labeled as IP-01 to IP-39, are
shown on the site survey provided in Appendix B.

3.2.5 Demobilization
GCI completed demobilization on January 23, 2002, following vegetable oil injection. During
demobilization, temporary facilities, utilities, and equipment were removed from the site. In
addition, any debris or solid waste material remaining from site activities was removed and
properly disposed of offsite.
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A site survey of the source area delineation sample, Fenton’s reagent chemical oxidation
injector, and vegetable oil injection locations was performed by L.D. Bradley Land
Surveyors on March 14, 2002, and is provided in Appendix B.
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4.0 Site Status Summary

4.1 Site Status Summary
The initial project objectives, as outlined in the CTO No. 0047 Work Plan (CCI, 2000) and
Work Plan No. 02 (CCI, 2001), were to delineate the horizontal and vertical extent of the
potential source area PCE contamination (and its degradation products) beneath the
Phase III chemical oxidation treatment injectors through the use of DPT and an on site
mobile laboratory, and utilize the collected analytical data to design and implement a
Fenton’s reagent chemical oxidation and vegetable oil injection strategy to remediate the
groundwater contamination located in the delineated source area.

As outlined in Section 3.0 Construction Activities and Quality Control, CCI/J.A. Jones has
completed the following activities at Site 11, NSB Kings Bay, Kings Bay, Georgia:

• Delineated the horizontal and vertical extent of the potential source area PCE
contamination (and its degradation products) beneath the Phase III chemical oxidation
treatment injectors through the use of DPT and onsite mobile and offsite laboratories.

• Utilized the collected analytical data to design a Fenton’s reagent chemical oxidation
and vegetable oil injection strategy to remediate the groundwater contamination located
in the delineated source area.

• Installed 20 additional chemical oxidation injectors to focus on the delineated depth of
source area contamination.

• Completed Fenton’s reagent chemical oxidation injections (primary and polish) with
23,585 gallons of catalyst and 50 percent hydrogen peroxide.

• Completed injection of 8,839 gallons of soybean oil with lecithin and 16,369 gallons of
water into 39 temporary injection points and three chemical oxidation injectors.

As outlined in this Construction Completion Report, CCI/J.A. Jones has achieved the initial
project objectives stated in the CTO No. 0047 Work Plan (CCI, 2000) and Work Plan
Addendum 02 (CCI, 2001). Site 11 is currently being monitored under a quarterly
groundwater monitoring program. The following activities are conducted as part of the
quarterly groundwater monitoring program:

• Monitoring well inspections
• Monitoring well headspace, depth to water, and total depth measurement
• Monitoring well groundwater sampling and analyses
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Appendix A

Site Photographs



1. View of the MIP GC and associated equipment.

2. View of the DPT rig advancing the MIP and DPT rods.



3. View of the MIP technician calibrating the MIP.

4. Preparing to collect a groundwater sample of a DPT sample point.



5. View of Site 11 from west prior to injector installation.

6. View of the Fenton’s reagent chemical oxidation injector screen. 



7. View of the DPT rig during installation of Fenton’s reagent chemical oxidation
injector.

8. View of a completed Fenton’s reagent chemical oxidation injector. 



9. View of inside the GeoCleanse International, Inc. chemical oxidation injection trailer.

10. View of the Fenton’s reagent chemical oxidation injector head assembly.



11. View of the hydrogen peroxide storage tank.

12. View of the soybean oil emulsification.



13. View of the soybean oil emulsification passing through the flowmeter.

14. View of soybean oil injection equipment setup. In the background is the tanker used
to store the soybean oil.



15. View of the inline static mixer used to emulsify the soybean oil and water.

16. View of the enclosure for the soybean oil injection equipment.



17. View of the soybean oil tank, heater assembly, and injection equipment.



Appendix B

Site Survey





Appendix C

Membrane Interface Probe Reports
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Appendix D

Laboratory Analytical Summary Tables and Reports



Source Area Delineation No. 1 



Table D-1 
Source Area Delineation No.1 Analytical Results 

November 6 - 21,200O 

SIT-01 SIT-01 20 to 24 20 to 24 <2 <2 17 17 <2 <2 24 24 61 61 102 102 102 102 

36 to 40 36 to 40 <2 <2 15 15 <2 <2 19 19 180 180 214 214 214 214 

40 to 44 40 to 44 <2 <2 <2 <2 <2 <2 19 19 550 550 569 569 569 569 

44to48 44to48 <2 <2 7 7 <2 <2 46 46 54,000 54,000 54,053 54,053 54,078 54,078 

48 to 52 48 to 52 <2 <2 45 45 <2 <2 4 4 790 790 839 839 857 857 

52 to 56 52 to 56 <2 <2 40 40 <2 <2 <2 <2 8 8 48 48 90 90 

56 to 60 56 to 60 <2 <2 3 3 <2 <2 <2 <2 2J 2J 5 5 27 27 

SP-03 SP-03 35 to 39 35 to 39 <200 <200 <200 <200 <200 <200 <200 <200 2/300 2/300 2,300 2,300 2,300 2,300 

P-07 P-07 44to48 44to48 <2 <2 71 71 <2 <2 <2 <2 2J 2J 73 73 114 114 

48 to 52 48 to 52 <2 <2 44 44 <2 <2 <2 <2 1J 1J 45 45 102 102 

W-08 W-08 44to48 44to48 <200 <200 <200 <200 <200 <200 <200 <200 9,400 9,400 9,400 9,400 9,400 9,400 

48 to 52 48 to 52 <20 <20 48 48 <20 <20 <20 <20 2,900 2,900 2,948 2,948 3,019 3,019 

52 to 56 52 to 56 <2 <2 27 27 <2 <2 <2 <2 4 4 31 31 61 61 

56 to 60 56 to 60 <2 <2 13 13 <2 <2 <2 <2 IT IT 14 14 37 37 

s-09 s-09 44to48 44to48 <200 <200 <200 <200 <200 <200 <200 <200 9,100 9,100 9,100 9,100 9,100 9,100 

48 to 52 48 to 52 <200 <200 <200 <200 <200 <200 <200 <200 150 J 150 J 150 150 150 150 

P-14 P-14 44to48 44to48 <200 <200 <200 <200 <200 <200 <200 <200 7,500 7,500 7,500 7,500 7,500 7,500 

48 to 52 48 to 52 <20 <20 22 22 <20 <20 <20 <20 950 950 972 972 972 972 

52 to 56 52 to 56 <2 <2 17 17 <2 <2 <2 <2 1J 1J 18 18 47 47 

W-26 W-26 44 to 48 44 to 48 <20 <20 15 J 15 J <20 <20 <20 <20 430 430 445 445 445 445 

P-27 P-27 44to48 44to48 <20 <20 loo loo <20 <20 <20 <20 loo loo 200 200 278 278 

48 to 52 48 to 52 <2 <2 17 17 <2 <2 <2 <2 <2 <2 17 17 42 42 

Page 1 of 2 



Table D-l 
Source Area Delineation No.1 Analytical Results 

November 6 - 21,200O 

W-29 44to48 <200 <200 

48 to 52 <200 <200 

SP-31 44to48 <2 25 

48 to 52 <2 43 

SF’-32 36 to 40 <2 <2 

41 to 45 <2 3 

46 to 50 <2 58 

Notes: 
J: J qualifier denotes the concentration is estimated. 
bls: below land surface 
DCE: Dichloroethene 
TCE: Trichloroethene 
PCE: Tetrachloroethene 
TCLE: Total Chlorinated Ethenes 
VOCs: Volatile Organic Compounds 
MIP: Membrane Interface Probe 
uV: microvolts 
All concentrations reported in micrograms per liter (Q/L), unless otherwise noted. 
TCLE is defined as the summation of PCE, TCE, DCE, and Vinyl Chloride. 
Total VOCs is defined as the sum of all detected constituents by USEPA Method 80216. 

<200 <200 300 300 300 

<200 <200 520 520 520 

<2 <2 <2 25 80 

<2 1J <2 44 138 

<2 <2 <2 -- 15 

<2 <2 <2 3 47 

<2 <2 <2 58 189 

Page 2 of 2 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wtfvol: 10.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: w-1 

-.--_-~- ~.~~ F2!zcl FL QAP: 909159 

Location: Kings Project: Landfill .~. - ~. 
Lab Sample ID: SP-14 52’ 

Lab File ID: 11150010.0 ~. _~~_ 

Date Received: 1 l/l 5/00 

Date Analyzed: 1 l/15/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: (W 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

95??2-8- 
106-43-4 _~. ~._ 1 4-Chlorotoluene 
98-06-6 ~_~~_ _--I_ tert-Butylbenzene 
g15~4:J_.m ~~ ---. ~-~~+ 1 1,2,4-Trimethylbenzene 
~13598-8 -i-- set-Butylbenzene 
5Z188_4 _~~ ! para-lsopropyltoluene 
541-73-l 
106ifL7 

1,3Dichlorobenzene 

104-51-8 
95-50-I Mom 1~~ _ ~..;1,2mctJorobenzene 
WI?:!% ~~~ ~ -__L:~_---_. 1 2 Dibromo-3chloropropane .~ 
120:82,1~ i-- 1,2,4-Trichlorobenzene _~~~ ...--~-~..-~~- .-;- ..--~ 
87-68-3 1 .Hexachlorobutadiene 
91-Sk3 ~~ ~~ .~~ : Naphthalene 
87+-6-6 _ j 1,2,3-Trichlorobenzene 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 
~~._ [00-1J76( 

FL QAP: 909159 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: EQUIP BLANK 1 

Sample wt/vol: 10.0 (g/ml) ML Lab File ID: 11150011.D 

Level: (lowlmed) LOW Date Received: 1 l/l 5/00 

% Moisture: not dec. Date Analyzed: 1 l/15/00 

GC Column: VOCOl_ ID: 0.25. (mm) Dilution Factor: 1 .O 

Soil Extract Volume: ___~ w Soil Aliquot Volume: w 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

(uglL or uglKg) UGlL Q 

75-7 1-8 
74-87-3 
75-01-4 
74-83-9~ 
75-o_o-3 _ 
75-694- 
75-35-4 1 1,l -Dichloroethene 2 
75-09-2 2 ~___-~~ --. 1 Methylene Chloride 
156-59:2 _~~ _ --I trans-1,2-Dichloroethene I 2 u I _. - ------.+--- .-~-_j..-_ 
75-34-3 1 1 -Dichloroethane 1 

i .~-1- 2 n ___. _ ~~ ._~__~ _~ .._. _~ ^.. -~ _.._ --~ ~..~ ..- .---.-~ -, 
59+20;7 ; 2,2-Dichlorop-ne 2 U .~_. ~_ j ...~__~_.~_.~._._ ~-A-. _-...--1 
156-60-5 1 ~cis-1 2-Dichloroethene _ .-I-- ~_ --~. _. ~ _ __.~~ _ -z2 u / i-. .~-~_ 

67-66-3 / Chloroform .__~~._ __~_.-- - .~~ ..~ .~~. - -~. ~. - ? _ :e..m.J_m! ..~~~.--~- 
74-97-5 
71-55:6. --- 

j Bromochloromethane __.____I__~_ -~~_ .~_ .--. _~~~ --- ..2Li ..---- us- ..i 
1,1,1 -Trichloroethane _.----.----:- 

563-53.+- ~__~~ __~ 1, ? -Dichloropropene 
56:23:5_ ._ ~. Carbon Tetrachloride 
1cr-o~~~~ 1,2-Dichloroethane 2 u 
71-43-2- ~ Benzene 2 ~--. u 
79-01-6 _ ---~-_~~ i Trichloroethene 
78-87-5-- -y--E 1 1,2-Dichloropropane 
75-27-4 Bromodichloromethane _~ ------ ---__-~~ -. - 
74-95-3 Dibrcmomethane- .._~ ~~..~ 
10061-01-5 cis-?,3-Pic.hlorpprqpene 
108-88-3 Toluene ~~ 2 _~ g ~~~ _ ; 
1006 I-02-6 trans-1.,3-Dichlorop~~~.e~lle~ ~~~ 
79-00-5 l,l,2-Trichloroethane ________--.- -. -~~. ~~ 
142-28-9 i-&3-Dichloropropane 
127-l 8-4 ~~ ~ Tetrachloroethene , ~_ ____-___-__-~ ---~ 
124-48-l i Dibromochloromethane --+ -.---___- 
106-93-4 ~~~ I 1 2-Dibromoethane ?--I-- __~-___ _-- --. --- 
108-90-7 _ _~__ J Chlorobenzene 
100-41-4 .~ .! Bby_b~z~E~d ___._.. 
630-20-6 1 ,I ,1,_2-Tetrach!or~~~~~ane~ 
108-38-3 , metagara?W~e _ 
95-47-6 qr@o-Xylene 2 I _.u -1 
100-42-5 Styrene 2 U i 

98-82-8 ~ , !SoP!~Py!k!Jze!-!! ~. . i 
2 i u-; 

~~ ~~ .--~~ -- ,.-.- - ~~- 
75-25-2 6romoform .._ _~ . _~ _~ _ i ~_~ ~~~. _~~_ . ..~ 2 1---- -. - U 1 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name AMS. Inc. 

Collected: 1 l/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wtlvol: 10.0 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25. (mm) 

Soil Extract Volume: (UL) 

FL QAP: 909159 
i--1,,1 

Location: Kings Project: Landfill 

Lab Sample ID: EQUIP BLANK 1 

Lab File ID: 11’l50011.D __~.~_ 

Date Received: 1 l/l 5/00 

Date Analyzed: 11 /I 5/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: (W 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

79-34-5-~ ~~~ ~ j 1,1,2,2-Tetrachloroethane 
96-Jg-4-~ 
A 03-65-_!- ..~~~ 
108-86-I ~~~-~~. 
108-678 j -?,3~,5-Trimethylbenzene ------ - - 
95-49-8 .2-Chtorotoluene ~- 

-~~ --$.- ~~-- ~----.--- T- 
.~ ~-. ._ --i... ~~_-. - - -~.-.~-- 

106-43-4 2 U ~. ~~. ~.~.. ~.. 
98-06-6 

4--WwW!!!_ue_n.- ~. ..~ .-. -. --.-mm../. ~~ 
tert-Butylbenzene 2 _-.-- -. .~. --.--~..k ------~ ----- .~ a .u- : 

95-343-3 1 2 4-Trimethylbenzene _--..J-J -.---.- .~.-.~ .___ _.._ j 
135-98-8~ see-Butylbenzene 

: _ para-lsopropyltoluene 527-W-C ~~~ ~-pi / 2 / u j 
541-73::.- ~~ ~-+- 1,3-Dichlorobenzene 2 
lg~*q j 1,4-Dichlorobenzene 2 
1 O&51-8 ~_~ .~~_.. / n-Butylbenzene 2 
95-50-l __ I 1,2-Dichlorobenzene 2 

96-L12-8- ~~ _ --.! 1,2-Dibromo-3chloropropane 2 .___ u .; 

120-82-l 1 2 4-Tnchlorobenzene-- ._ .1--t ..-._-_- U ~~~, 
8768-3 i ..Hexachlorobutadiene___.~ ________ ~_~ ..__ 
91-20-3 &aphthalene __.._. _~ _._ _..~ _-~. ~ ~~__ ___. _...__ ~~ . . _ _.._. ,. ., _.. 
87-61-6 1,2,3-Trichlorobe~~~.n_e 2 : Us ..__.. 2 _.~_, --~-- . 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 10.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25. (mm) 

Soil Extract Volume: (W 

FL QAP: 909159 
pq 

Location: Kings Project: Landfill 

Lab Sample ID: RSP-01 52’ 

Lab File ID: 11160003.D 

Date Received: 11 /I 6100 -~.- .~- 
Date Analyzed: 1 l/16/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: ~~_ w 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L cl 
-___-_____ 

trans-1,3-Dichloropropene 
1 ,1,2-Trichloroethane 

100-41-4 

108-38-3 

Chlorobenzene 

FORM I VOA 3/90 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: RSP-01 52’ --~__---- ~~-~~ .~ ~. 
Sample wtlvol: 10.0 (g/ml) ML Lab File ID: 11160003.D 

Level: (lowlmed) LOW Date Received: 11 /I 6100 

% Moisture: not dec. Date Analyzed: 1 l/16/00 

GC Column: VOCOL ID: 0.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: (UL) Soil Aliquot Volume: ~~ (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UGlL 

79:34-5- ~~ ]~~~~,?,2-Tetrachloroethane 
96->&l i J,2,3-Trichloropropane 
10365-l . n:Prppylbenzene 
108-86-I : Bromobenzene~ ~~ 
108-67-8 1,3,5-Trirne~~y~~e_nz_ene ~~_ . 
95-49-8 2-Chlorotoluene 
10643-4 4-Chlorotoluene 

i tert-Butylbenzene 
1,2,4-Trimethylbenzene 
set-Butylbenzene 2 1 u --___. 

527-84-4 ( para-lsopropyltoluene 
541-73-l 1 1,3-Dichlorobenzene 

2 1 u 
2 I u 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 10.0 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25-- (mm) 

Soil Extract Volume: ~~ w-1 

FL QAP: 909159 
/I 

Location: Kings Project: Landfill 

Lab Sample ID: RSP-01 56’ 

Lab File ID: 11160004.0 

Date Received: 11 I1 6100 

Date Analyzed: 11 I1 6100 

Dilution Factor: 1 .O 

Soil Aliquot Volume: w 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

MN- or u@W UGlL ~. Q 

i ..Djch~~o&fludromethane 
.- 

75-7 l-8 
7487-3 .~~ .~_ ; Chloromethane 
75-01-4 ---i Vinyl Chloride 
X4-83-9 j Bromomethane 
3?-Qo,3 ~~ j Chloroethane 
7569-+ ~~ ~~~~ / Trichlorofluoromethane 

j 75-35-4 ._~~ / 1,l -Dichloroethene 
( 75:09-2 Methylene Chloride / 

156-592 ~ _ ----A-: ’ trans-1 2 Dichloroethene 
75-34-3 1 1 -Dichloroethane 1 ..~~ L.- ._----- ___~~_~ -- ~~ .-~..-.---.-. 
xw20-7 _~ / .I~ :.--.- _.._ ~_. __._ -.~ .~ ~_. _ _ 2 2 Dichloropropane 
156-60-5 cis-l-,2-Dichloroethene 
67-66-3 ~~ Chloroform ~ a ~-_-_--.-.~--.. -.--.-- -. 
74-97-5 _--__ ~-. Bromochloromethane _ .---_-- 
71-55.6 _ ~~~~_._ 1 1 ,l ,l -Trichloroethane __-. 

563-58-6 -_-_; 1 ,l-Dichloropropene 2 U 
56-23-5 __ ~_~ ~.~~~~_ i. Carbon Tetrachloride 2 _--___ u _ 
107-06-2 1 1,2-Dichloroethane 2 U ~~__--~ -~~ 
71-43-2 1 Benzene 1 J 

: 79O~l-~ i Trichloroethene 2 U-. ~-~~-.~ 
78-87-5 i 1,2-Dichloropropane 2 U ..- ~------ 
75-27.4 ~~, Bromodichloromethane ___.-~_.- -- ---+ ---- ~~--__ 
74-95-3 ; D.ibromomethane __..~_.__ 
10061-01-5 cis-1,3+ichloropropene ~. ._~_) _...__._..__ .~ ~~-~. a.--.~..-- .-A 
1@3g-3 A Toluene 
lQO61-92-S : trans-1,3-Dichloropropene 

79-w-5_- 
142-28-9 ~~~~ 
127-18-4 Te_trachloroethene ___.____ _._. 
12448-l ; Dibromochloromethane 
106--~~l 1,2-Dibromoethane 
1g3-!Jq--.m ~~ Chlorobenzene ,--- .~ ~. _ _ 
100-41-4 i ~Et~ylbenzene~. _~_._ 
630-20-6 1 1 1 2-Tetrachloroethane _I. tm 0 ._. ~_._-~~_-.-~--..----.. 
108-38-3 meta,fx@Wne ~~ ~ ~~ .-. :-- 
95-47-6 ortho-Xylene 
100-42-5 
98-82-8 
75-25-2 . .Bromoform __.. -~_ ~~.__ -.~-.-__ 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name. AMS, Inc. FL QAP: 909159 
piiiq 

Collected: 11113100 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: RSP-01 56’ 

Sample wthol: 10.0 W-N ML Lab File ID: II 160004.0 

Level: (lowlmed) LOW Date Received: ‘I l/l 6100 

% Moisture: not dec. Date Analyzed: 11 /I 6/00 

GC Column: VOCOL ID: 0.25- (mm) Dilution Factor: 1 .O 

Soil Extract Volume: Soil Aliquot Volume: 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

(UN- or wlW UGlL Q 
.  -  -  - I  

-~~ ___-- 

79-34-5 - ._. ._ - -~ / 1,1,2,2-Tetrachloroethane 
96-l 8-4-._ I 1,2,3-Trichloropropane 
JO3-65-1 

, 
j n-Propylbenzene 

108-86-I -___ _..-._ j Bromobenzene 
lt@-%B-- ~~ 1_-l,3,5Trimethylbenzene _ ~~ ___.._ 
95-4g8 ~- ! 2-Chlorotoluene 
106-33-4~. I 4-Chlorotoluene ..-.-..-. _--.-~-~~~-..~~ m--l 2 / u : k- ~_-~ - -- ---.-----I _.~.. .--_/ 
98-06-6 tert-BuJbenzene -- -.-___ 
95-36-3 

J 2 3-Trichlorobenzene I.-L ..-_ -.------ ---- ._ -~~ - ~. 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. -. 

Collected: 1 l/l 3/00 Client: Cli2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 0.1 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: (W 

FL QAP: 909159 ~-~-~-~-_. ~~. / 

Location: Kings Project: Landfill 

Lab Sample ID: SP-09 44’ 

Lab File ID: 11160007.0 

Date Received: 1 l/16/00 

Date Analyzed: 1 l/16/00 

Dilution Factor: 1 .O 

Soil Aiiquot Volume: w 

CAS NO. 

75-71-8 
74-87-3 
75-01-4 
74-83-9 
75-00-3 
75-69-4 
75-35-4 

CONCENTRATION UNITS: 

COMPOUND (ug/L or ug/Kg) UGlL Q -__-__ 

/ D&hlorodifluoromethane 
~.-i---...-----.-- 

200 -__-.- --- .-- --- ~~ -.+ ~__ -~-- L! ~_.. 
Chloromethane ------I .^ -~-...-.- ---._- 

’ Vinyl Chloride 
- --m-.-.-p-.p.+m-- .-z!!q~. ~A-! ._.._ j 

: --~ -- ~-.-~ 
Bromomethane 

.-~ ._. ~~_-~ -mi.----.-m -2°0-..+--.ULm i 
AL. .~ .gog-.. ~:-. u 1 

: Chloroettla~n~ _ .-2oo _. .u .I 
j Trichlorofluoromethane -. 2!x--~-.-- u. ..l 

i 1,l -Dichloroethene --_-...L- .-~ - 200 1 --u_.-.i 
75-09-2 200 U _.~_.~ ~~. ~~~-- i Methylene Chloride 
156-59-2. trans-1,2Dichloroethene 200 _-__ u 
c!!f!I~- - __- 1,l -Dichloroethane 200 U 

-394-20-7 2,2-Dichloropropane 200 u 
156-60~&. .~ cis-1,2-Dichloroethene 200 U ~___ 
67.66_-_3-- ~_ 1 Chloroform -__ _--__, 
74-97-5 I B_romochloromethane --__ .~__- --.. 
71-555- 1,1,1 -Trichloroethane -. ~__- ____ 
563-58-6 , 1 ,lIDi&@op~opene 
56-23-5 
10~4J&T-_ -~ ~_ 

Carbon TetrachJpride _ / 
i 1 ,2-Dichloroethane 200 ~. ~.-__~_-- j---u~-. j 

____ ~~.~~~~l---.- 200 .L_L+ 
Trichloroethene 200 U 
1,2-Dichloropropane 200 U - 

=?‘P_---- -~ Bromodichloromethane 

c 

200 U 
: 74-95-3-~- Dibromomethane 200 u _ -__ 

? gc)?t-tm~ml -fi j cis-1,3-Dichl-ropene 200 .__ u ---j 
108-88-3 Toluene 200 u / ___--.-~.. ~---- .~~~~ 
1006 I-02-6. 

~~~ _ i.--_-- _.__--__--__ 
trans-1,3-Dichloropmpene- .~~ ~~~_ .~. ; _ _ _2.6!. --.I.,. -U. ~~ : 

79-00-5 1 ,1,2-Trichloroethane ~-. ~-~-_~~~ -- ~ -~ z!? .‘L .u ~~ ! 
142-28-g l-,3-Dichloropropane 
127-I 8-4 Tetrachloroethene 
124-48-l 1 Dibromochlorometh.ar& .~ ._ ~~~ _ 
106y93-4 
108-90-7 

;~~l,?-Dibromoethane~~. ._~ __ __~~~~~ -i. ~~~~ .~ 
i Chlorobenzene u 1 __-- 200 __.- ~~ 

how!-!! ~~~- 1 Ethylbenzene 200 U 
630-20-6 jd.l,l,l,2-Tetrachloroethane 200 _~_~~ ---___. . 
168-38-3 ~~.i meta,para-Xylene -__ 
95ylcm.m~me 4 ortho-Xylene ____- ~~--- ~~~_~ 
loo+-5 
98-82-8 

-;-~“w!E ..-----. 
k~pyqlybtlrl~~~~ ~~~~~_ 4 

75-25-2 Bromoform _. _~~. __ ~?O!? !_-- !-! _-~I 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANlCS ANALYSIS DATA SHEET 

Lab Name. AMS, Inc. 

Collected: 11 /I 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wthol: 0.1 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: ~~~ iw 

FL QAP: 909159 
piiF- 

Location: Kings Project: Landfill 

Lab Sample ID: SP-09 44 

Lab File ID: 11160007.D 

Date Received: 1 l/16/00 

11 /16/00 Date Analyzed: 

Dilution Factor: 1 .O 

Soil Aliquot Volume: (W 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UGlL 

79-34-5 
96-18-4 ~~~ _ 

1 1 2 2-Tetrachloroethane - I- 1. I-..--.------. - .--..--...---;. 200 j u _ - -p-5F;--s--.-. 
.._ I ,2,3-Trichloropropane .----i_. / u 

103-65-l n-Propylbenzene 200 u - 108-86-1 .-~-t-.- 1 I 
i Bromobenzene 200 u ? 

200 u ; 
200 U --~- 

,. 4-Chlorotoluene 200 j u ! 
98-06-6 1 tert-Butylbenzene ~~.._~ 

FORM I VOA 3/90 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. ~. _.~~ lYzE!rl FL QAP: 909159 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-09 48 

Sample wthol: 0.1 W-N ML .~ Lab File ID: 11160008.0 

Level: (lowlmed) LOW Date Received: 1 l/l 6/00 

% Moisture: not dec. Date Analyzed: 1 l/16/00 

GC Column: VOCGL ID: r&2.5._ (mm) Dilution Factor: 1 .O .-__ 
Soil Extract Volume: w-1 Soil Aliquot Volume: (W 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ugkg) UGlL Q -_._____ 

~75-71-8 ~~~- -pi---- Dichlorodifluoromethane 200 ~~___-~~~- L u I_- 
! 74-87-3 Chloromethane 200 - u -~-___--. 

75-01-4 Vinyl Chloride 200 U -- -.__.-- 
74-83-9 Bromomethane 200 

i 75-00-3 
u 

Chloroethane 200 U 
i 75-69-4 Trichlorofluoromethane 200 U 
/ .75-35-4 1,l -Dichloroethene 200 U 
j 75-09-2 Methylene Chloride 200 u 

‘l!j6-59-2 ___ trans-1,2-Dichloroethene 200 U 
75-34-3---_ _~~ 1 1,l -Dichloroethane ---A - 200 1 u 
594-20-7 ~_ 
156-60-5 

.----A~ 2:2-Dichloropropane 
1 as-1,2-Dichloroethene 

67*-e-3- _~ ._ ~_ i Chloroform _-~- .~-.-.-. 
74-97-5 _.__ 1 Bromochloromethane 
71-55-6 1 ,l ,I -Trichloroethane 

; -563-58-6 I,1 -Dichloropropene 200 u 
56-23-5 Carbon Tetrachloride 200 U 

; -107-06-2 1 ,ZDichloroethane 200 U 
Jo 71-43-2 Benzene 200 u 
j 79-01-6 Trichloroethene 200 U 

78-87-5 ~~-~-. 1,2-Dichloropropane 
752!-4__..~~ , Bromodichloromethane 
7w5,3 i&iIJibromomethane ___----__ 
16661~:61-55 ~~_ as-1,3-Dichloropropene 
!@3&388-3 ! Toluene _ .--- ~~~ ~~ 
10061-02-6 I trans-1,3-Dichloropropene ~~__._ 
79-00-5 / 1,l ,2-Trichloroethane 
‘a 42-28-9 

1,2-Dibromoethane 

95-47-6 

J-,1,1,2-Tetrachloroethane 
_ meta,para-Xylene 

75-25-2 Bromoform . . ..- 

FORM 1 VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name- AMS, Inc. 

Collected: 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wtkol: 0.1 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0125. (mm) 

Soil Extract Volume: -w 

FL QAP: 909159 
pizq 

Location: Kings Project: Landfill 

Lab Sample ID: SP-09 48’ ~--__-~ .~. ~_ .~ 
Lab File ID: 11160008.D 

Date Received: 1 l/16/00 

Date Analyzed: 1 I /I 6100 

Dilution Factor: 1 .O 

Soil Aliquot Volume: (W 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L cl 

/ 7$-3g& I ,I ,2,2-Tetrachloroethane 200 u 
: -96-18-4 I ,2,3-Trichloropropane 200 U 

103-65-l nPropylbenzene 200 U 
108-86-l ~~__ _ .----- -- 4 Bromobenzene 200 U 
108-67-8 ~~. I I ,3,5-Trimethylbenzene Iz!xLi ---LJ 
9w93i 200 -[ 2-Chlorotoluene 
106-43-4 ~ 4-Chlorotoluene ~~~._ .~ ~ ~_ .~ 

1. ----;---C-i 
u / + --.. ~.__-.-~-.-~. 

98-06-6 ~~ . ~~rj-utyl&u’e.t’e~ 
.._ + _... .- ----2OA--;-m.-.-. ~_ 

200 U 
95-36-3 j ~~.?~,,p_~.~ethylben_ 

.._ (-~ ~~ ..--- ..-. ~_ ..~ i 
I ~~ -~ ~~_ _ 200 ._ ~-.----.-~L- U . ~~ 

I g-g:& 1 setButylbenzene 
/ 

----l----L.m 200 1 u ..-...! 

EE--- & 200 ’ 
200 

;’ 

200 U 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name. AMS, inc. 

Collected: 1 l/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 0.1 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: w-) 

.~~~ __.~_ .~. / FL QAP: 909159 

Location: Kings Project: Landfill 

Lab Sample ID: SP-03 35 

Lab File ID: 11160009.D 

Date Received: 11 I1 6/00 

Date Analyzed: 1 ?/I 6/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: -_ W) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UGlL Q .__ 

75-7-j -8 
-- -.-.__----_ 

’ %iohlorodifluoromethane _~_. -~~ _____ 
74-873 ~... .~ -__~ ! Chloromethane 
75-01-4 iW!?~l Chloek ~._~~.~___~.._ -.m---.~--..- 
74-83-g ~ .i Bromome_t_hane _ .~ 
75-06-3 
-/5-69-A 

~~~_!X!!z@3~~-.-~--. ~~___ .__. m--.j-- _.____._ 
) Trichlorofluoromethane 

75-35-4 -~ II-. michloroethene 200 U 
75-09-2 ._~~~ / Methylene Chloride 200 U , 

trans-1 ,ZDichloroethene 
’ 56-5g-2.- -1~ ~-3 1,l -Dich\oroethane 

200 U 
75-34-3 ! 200 U -__.- 
594-20-7 j 2,2-Dichloropropane 200 U 

_._.~~._. 

106-883 Toluene 
10061~-02-6 trans? ,3-Dichloropropene 
79-00-5 l-,1,2-Trichloroethane 
142-28-g 1,3-D[chloropropane _-.- ~-.. .._~ __. 2GLJ .~K --; 
127-l g-4 Tetrachloroethene- ~~~ 4 ~~ ~A!! .;--.---mm ! 
124-48-l Dibromochloromethane 200 .- : g : 
106-93-4 

------T-.~--. 

108-90-7 
1 oo+plm-y ~~ 
636-20-6 
108-38-3. 
95y7-6 
100-42-5 - 
98-82-8 lsopropy&nzene 
75-25-2 Bro~moform 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 
~-. jDo-IJ80 

Collected: 11 /I 3/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-03 35’ 

Sample wtlvol: 0.1 (g/ml) ML Lab File ID: 11160009.D 

Level: (lowlmed) LOW Date Received: 1 l/16/00 ~_~.~ 
% Moisture: not dec. Date Analyzed: 11 /16/00 

GC Column: VOCOL ID: 9.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: ..._~ LL) Soil Aliquot Volume: _ (UL) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q ..~ ~.-.~ .~ ~.. 

79-3fL3 
96-1fj-j ~ ..._ 
103-65~. 

1 1,2,3-Trichloropropane 
_ _ ~.._~_i,.n-Propylbenzene _ -_____-_---~__ ---., 

1 ogy&g:l Bromobenzene 200 u I 
108-67~3 1,3,STrimethylbenzene 200 
%@4_ 2-Chlorotoluene 200 
1 pG4Pl 4-Chlorotoluene 200 U 
$3:X6 tert-Butylbenzene 200 u _- 
95-3633 .~ ~_ _~. 1 1,2,4-Trimethylbenzene -__ -+---.-- 
135-9f&EJ - -.~~ -~ 1 set-@&lbenzene 

200 j_..._ lp 
a-.__ -___.- _ 200 m-L- J-L __.. 

527-34-4 ~~ pI.x3@.52p_9Mtoluene ---I---- 200 i --..- .---- ~. ~~ _____ j __._ ___~ -.-. ~m-.i--..-m..--- U 
541-73-l ?,3-Dichlorobenzene .~ bmm ~_ WL - I u : 
lW46-7~ -. 1,4-Dichlorobenzene I _-_-_--_-- 
10451+ ~-, n-Butylbenzene 

/_- ~~_._ __ ~L?i!!Ll_i__~~Ij 

95-50-1 _ ~~ ._~_. , 1,2-Dichlorobenzene 
p-pm.+ -.... -~ .--2mi_LL, 

200 J--Lj ______- 
9@-1?-mg. 200 u _ i 1,2-Dibromo-3chloropropane 

: 12g-3&l ~~-~. ~_ 32,4-Trichlorobenzene 200 U 

87-!XG _ ~. ~---~ Hexachlorobutadiene 200 U 
/ g-20-3, ~~_. Naphthalene 200 U 

87-6J-6 1,2,3-Trichlorobenzene 200 U 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 10.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: iw 

FL QAP: 909159 
(1 

Location: Kings Project: Landfill 

Lab Sample ID: EQ BLANK 2 

Lab File ID: 11160010.0 

Date Received: 11/16/00 

Date Analyzed: 1 ?/I 6100 

Dilution Factor: 1 .O 

Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UGlL Q 

7fx71-8 
T- 

Dichlorodifluoromethane 2 u 1 
74-87-3 

+ 
; Chloromethane 2 u ( 

75-014 / Vinyl Chloride 2 U ._ 
74-63-9 1 Bromomethane 2 u ~ .- L----~ I --__ 

75-09-2 _ Methylene Chloride _ _ ~~. ~- : 2-y ._.._ u-m- --.--- .._. - -- 1 
15639-2 ~~ - - -i-.-~- trams-1,2-Dichloroethene 
75-34-3.. ~_ __._ j 1 ,l -Dichloroethane 

---..--, .-.-- __- ..__ 2.LLLj 

594-20-7 C2,2-Dichloropropane 
l!j~43~~~__ _~ / c&l ,2-Dichloroethene 

-67-66-3 Chloroform 1 
74-97-5 Bromochloromethane 2 

Q u ’ 
71-55-6 ~ --_____ 1 ,l , 1 -Trichloroethane 
563-58-6 .. ; ?.,I-Dichioropropene 
56-23;5 .~ ( Carbo?.Tetrachloride_. ~~ 
1 O?-O&? ~~ j -1 ,E@Yoroethane ~__. 
71-43-2 
79-jll:6 

Benzene 
Trichloroethene 

I 42-28-g 
I 27-1 a-4 
I 24-48-i 
106-93-4 
I 08-90-7 
100-41-4 
630-20-6 

?,3-Dichloropropane _~~~ -~ 
Tetrachloroethen~e 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 
pizq 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill _- ---.- 
Matrix: (soil/water) WATER Lab Sample ID: EQ BLANK 2 

Sample wthol: 10.0 (g/ml) ML Lab File ID: 11160010.D -. 
Level: (low/med) LOW Date Received: 1 l/16/00 

% Moisture: not dec. Date Analyzed: 1 l/16/00 

GC Column: VOCOL ID: 0.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: ~~.. -w Soil Aliquot Volume: _~ (W 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L cl ~-__ 
~~ ~~~ r------- 

1,1,2,2-Tetrachloroethane 
---r----- 

108-86-l ..Bromobekzene._ _ 
108-M-8 
9539-8 

-km.! ,3,5Trimethylbenz~ne 
~~ ; 2-Chlorotoluene 

1 w!?!-~- __ , / 4-Chlorotoluene 
98-06-6 I tert-Butylbenzene 
95-36-3 i 1,2,4-Trimethylbenzene --______ 
135-98-8 / set-Butylbenzene _- --__.-___ 
527-84-4 -____- 1 para-lsopropyltoluene 
541-73-I _~~~~ / 1,3-Dichlorobenzene --___ 
106-46-7 _ ~_~~_ i 1,4-Dichlorobenzene 
104-5 1-8 [ emn-Bu-vlbenzene 

-____-~- j --. 2 : u i p+-----, 

95-50-l 1 2-Dichlorobenzene 
.-.~---..~~.t~~-.----- .-. ~. 2Li_u~.. -_! 

-1.. -_ --__.-.--- ..--~--_--.~-- .~ I.---. ~. 7 .!--_A 
96-12-8 .1,2-Dibromo-3chloropropane ._~_ 2 U 
120-82-I -1 J,2,4-I-n.rlorobenzene 

..*. ~~ ~~_ 

87-68-3 ..:-p+. Hexachlorobutadiene 

91-20-3 ~~ .~-~ , / Naphthalene 
87-61-6 ~_ 

I 
! 1,2,3-Trichlorobenzene I 2 j u ! 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSlS DATA SHEET 

Lab Name: AMS, Inc. ~_.___.~_ / FL QAP: 909159 

Collected: 11 /I 3/00 Client: CH2M Location: Kings Project: Landfill -__-. -~--_ 
Matrix: (soil/water) WATER Lab Sample ID: EQ BLANK 3 

Sample wtlvoi: 10.0 (g/ml) ML Lab File ID: 11170006.D 

Level: (lowlmed) LOW Date Received: 1 l/17/00 

% Moisture: not dec. Date Analyzed: 11 /I 7/00 

GC Column: VOCOL ID: 025. (mm) Dilution Factor: 1 .O 

Soil Extract Volume: w-1 Soil Aliquot Volume: w 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

-___ 
75-71-8 Dichlorodifluoromethane 2 --___ U 
74-87-3 Chloromethane 2 __-. U 

1 Vinyl Chloride 753?!-4F- ~ ---.-J 2-- u --_ 
74-83-9 ~__ _~ __ ~_. Bromomethane 2 U ~__ __-- 
75-00-3 / Chloroethane 2 ~_.____ A!-- 
75-694_ -__ Trichlorofluoromethane 2 U 
75-35-4 1 ,l-Dichloroethene 2 U -.__ _.--~ - 
75-09-2 Methylene Chloride 2 U 
156-59-2 trans-1,2-Dichloroethene- 2 U 
75-34-3 1 ,l -Dichloroethane 2 U 

j ;;g: 
2,2-Dichtoropropane 2 U 

_.- ~_ cis-1,2-Dichioroethene 
; 67-66-3 Chloroform ..-___ 

74;97;5_. ~_ 
) -71-55-6 

1 Bromochloromethane 

----i 
-1 ,l ,1 -Trichloroethane 

563-58-6 .i.. 1 ,l -Dichloropropene 
..jarbon Tetrachloride 

---++I, 
.__--.-__ 

56:2-I:J5_ ~~~ 2 1 u 
I 107-06-2 .~~ 1,2-Dichloroethane ~_ --2 U 

7142 Benzene 2 U -- ~~~ . 
79-01-6 

j _78;875---- 
Trichioroethene 2 u 

__.~~~ 1,2-Dichloropropane 2 u _ 
75-27-4 Bromodichloromethane _ 2 U / -___-- 

j -74-95-3 Dibromomethane 2 u --~ ~~~ ~_ 
10061-01-5 cis-I ,3-Dichloropropene ~__ 2 U ~__ 

: 108-88-3 Toluene 2 U __-~~~ -~~~-_ 
1066~ -g2-6 J_t=ns-1,3-Dichloropropene 2 U T ~---- 
79-Cp5 ; I1 PTrichloroethane ~~ ~~ . ,..- --.-_ - .----mmt.-p- 2 U 
142-28-g !,3-Dichlorog_ropane j 
127-j 8-4 Tetrachloroethene 

. ~~-~2.-- I u- ~-j 
~ ~~- ~~._ _~_ -_----- .._~ ~~.. ~..~... ~~~ ~~ 1 -.. z~m -~‘- J-em~mm j 

12448-l ~j~ Dibromochioromethane + 2 m_]m u_ ~~1 ~~- -~~~-~ -~ , 
106-93-4 1,2-Dibromoethane 

; 108-90-7 I Chlorobenzene ‘2 i ii-- -’ 
JO0414 ~-- 1 Ethylbenzene 2 U 

630-20-6 ~~~~ 1 1,l ,I ,2-Tetrachioroethane 2 U -__~~- 
108-38-3 / meta,para-Xyiene 4 U ~..____~~ ~.~~~~~~.. 
9547-6 / ortho-Xylene 2 U .--__.-~ - 
loo-%kmm ..--I --sQE.---m. _ -~ _.~~-~---_.~--- --- ; U 
98-82-8 -! !ssropyibenzene--- ~~. -~.. U ____- 
75-25-2 B!omo@!~- .- ~_~ ~~~~- -~- ...~.__ 2 _ -_ ye--. 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 10.0 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCQL ID: 0.25.~ (mm) 

Soil Extract Volume: _~ w 

FL QAP: 909159 
~~ piiGi--1 

Location: Kings Project: Landfill 

Lab Sample ID: EQ BLANK 3 

Lab File ID: 11170006.D 

Date Received: 11 /17/00 

Date Analyzed: 11 I1 7/00 -~-___~~.~_ 
Dilution Factor: 1 .O 

Soil Aliquot Volume: w 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UGlL Q 

79-V-5 1 1 2 2-Tetrachloroethane -A.-LI-..- -.-- --__.~ ~~-. __~~____~.~_ 
96-l 8-4 _~~_.~~_ ..___ 
103-65-I 

+1,2,3-Trichloropropane j -~____- 
nPropylbenzene 2 U 

1 O-S-56- 1 Bromobenzene 2 U 
168-67-8 1,3$Trimethylbenzene 2 U 
95-49-8 2-Chlorotoluene 2 U - --__ 
106-43-4 4-Chlorotoluene 2 U --__~__ 
96-06-6 ~~~~~. ! tert-6utylbenzene 2 U 
95-36-3 

I ___-__---__ 
~~ 1 1,2,4-Trimethylbenzene I--~~----~ -..-~ -~~. ~-~~- 

13588-8 _ 1 ..sec-Butylbenzene 
527-84-4 

___-_~-. -.-~ - - -i --..~~ - 
: p_a_ra-lsp~~o~y~oluene~- _ 

541-73-A ~: 1 3-Dichlorobenzene -I. .-.---_ .- ~-. __-. _ .- - ,_~ ..~~ ~. .~~-._~ 
166-46-7 / 1,4-Dichlorobenzene 2 1 U i --..~~ ~~.. --i ---..-~-..---.-i.- .-~- _~~.. 
104-5 1-8 _-~ _ ~ ~~ i n-Butylbenzene 
95-50-l .-__. / 1,2-Dichlorobenzene ---t- 

2 LU--_ 
2 L!- 

96-l 2-8 ] 1,2-Dibromo-S-chloropropane I 2 U i 
120-82-I 1 1,2,4-Trichlorobenzene I 2 U .___ 
87-68-3 / Hexachlorobutadiene 2 U ~--__ 
91-20-3 .~ ! / Naphthalene 
87-61-66 ~~~~~ _!-1,2,3-Trichlorobenzene 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 
pii%-q 

Collected: 11/13/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-07 44’ 

Sample wthol: 10.0 (g/ml) ML Lab File ID: 11170007.0 

Level: (low/med) LOW Date Received: 11 /I 7/00 

% Moisture: not dec. Date Analyzed: 1 l/17/00 

GC Column: VOCOL ID: 0.25. (mm) Dilution Factor: 1 .O 

Soil Extract Volume: w-1 Soil Aliquot Volume: w-1 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

7?7!-8 .~ / Dichlorodiiuoromethane 2 ~~__ U- 
74-87-3 Chloromethane 2 u 
75-0_14 Vinyl Chloride 2- u 
74-83-g ~~ Bromomethane 2 
7WO-3 _~~ _ j- Chloroethane 

u _ 
2 U _~._ -.. 

75-694 ~i..Jrichlorofluoromethane. .-~ _..__. ___ 
75-35-4 ! 1 1 -Dichloroethene ~, --L ._--_ 
75-09-2. _ ~~~. l!!e!Wene Chloride 

71-43-2 , Benzene ____ 
79-01-6 -Trichloroethene 
78-87-5 , -1,2-Dichloropropane~ 
75-274 Bromodichloromethane ____~ --~-~ . --~ 
74-95-3 Dibromomethane f ~---- 
1 oofy -0y -2j ~ ! cis-1,3-Dichloropropene I__- 

124-48-l 
106-93-4 
108-90-7 
100-41-4 

Bromoform 

FORM I VOA 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/l 3100 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 10.0 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column VOCOL ID: 0.25 (mm) 

Soil Extract Volume: iw 

.~_~.__~~ r,,,j FL QAP: 909159 

Location: Kings Project: Landfill 

Lab Sample ID: SP-07 44’ 

Lab File ID: 11170007.D 

Date Received: 11 /I 7/00 

Date Analyzed: 1 l/l 7/00 

Dilution Factor: ? .O 

Soil Aliquot Volume: ~-.~ w 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

~__-___ 

79-33-5. -~ 1 1 1 2 2-Tetrachloroethane - -A-.-L.l--I.- --------- 27 U’ 
96-18-4. .~. i 1 2 3-Trichloropropane 

._~~. .A. ~~-.. ~~~. ---_d_- .-.-. 

103-65-l 
m--~---+---c I.- _.._ --_ 

~~ ; .n-Propylbenzene - _.... . . - ~~~. _ .~ ~. _.- 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 11/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wtkol: 10.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL -ID: 0.25 (mm) 

Soil Extract Volume: _~ iw 

FL QAP: 909159 
(1 

Location: Kings Project: Landfill 

Lab Sample ID: SP-07 48’ 

Lab File ID: 11170008.0 

Date Received: 11 II 7/00 

Date Analyzed: 1 l/17/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: ~~._ w-1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UGlL 

156-29-2m 
75-34-3 
594-20-7 
156-50-5 

1 Bromomethane 

1 ,l -Dichloroethene 

67-66-3 ~_~ __.I Chloroform __~--__ 
74-97-3 : Bromochloromethane 
.71-55-6-- ~-- ) 1 ,l ,1 -Trichloroethane 

78-87-5 1 2-Dichloropropsfle .-L- ---- .-. - -. 
75-27+ Bromodichloromethane _~---~_ -1 ! u 
74-95-3 Dibroqomethane 

_~. +- ..-- ---. - A- 
2 I u I 

10061-01-5 
108-88-3 Tq!.ugl~ ~~~~ _ ~~_ __~ .. 
10061-02-6 trans-1 3-Dichloropropene _~_ .--L---.--.- - .~.~ ~. ~~~ 
79-go-5 ~~ .-;--I, 1,2-Trichloroethane 
142-?8-9 ; l,3-Dichloropropane ~~~ 
127-I 8-4 Tetrachloroethene ~~~ 
124-48-1 
106-93-4 
108-90-7 
100-41-y ~_lZLby!benzene ~_~ _ -~ 
630-20-6 1 1 1 2-Tetrachloroethane t 11. 
108-38-3 meta para-Xylene .~~ ._ .- -e .~ .-.- _~ .-... - 
95-47-6 : q.tiho-Xylene 
100-4?-5 : mf3iyJecg~. .__ _. _~~ 
98-82-8 i &qprp_pylbenzene ~~~.~~~_ ~~. ~~ 
75-25-2 ~~~ ~. ~-_!i!&!m~rrn .._._.__ ..~~_ - .~ 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name. AMS, Inc. FL QAP: 909159 
J--Tzq 

Collected: 11 /I 3100 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-07 48’ 

Sample wtivol: 10.0 (g/ml) ML Lab File ID: 11170008.D 

Level: (low/med) LOW Date Received: 11 /I 7/00 

% Moisture: not dec. Date Analyzed: 1 l/l 7/00 

GC Column: VOCOL ID: 0.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: iw Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UGlL Q -.____ 
-__--__ 

79-zy-5 2 u --I ~~_ ~~~ z--111,2,2-Tetrachloroethane 
96-18-4 1 1,2,3-Trichloropropane 
103-651 ~~~ ___ / nPropylbenzene --- .__ ____ 
108-86-l ; Bromobenzene _- -.~~ .~ - _ --~---. 
IPHZ! ~~ 1~ L,3,5Trimet&lbenzene 
95-w! - 2-Chlorotoluene 
106-43-4 +Chlorotoluene 
98-06-6 _ ,.-~k~43~tylbenzene _.~ . .._ . _.. _ ._ _ _ .J ~... ._ _~__. __. 
95~6-3~ _ __?,2,4-Trimethylbenzene / __---.- -... -~ ~- -~~-...- ..-.-.. 2 ; ye. I 
135_:988 s B-Butylbenzene 

I 

527-84-4~ - 
i..---.-.-- -2. ~-IL- Y-.7] 

-&ara-lsopropyltolu~n~---- -- -----------I 2 : u , --___--- 
541:73-1 

2 ! ---r---l 
I J-1,3-Dichlorobenzene _ ---1 

106-46-7 
104-51-8. _~ ._ 
95-50-I __ __-~~-.~ 
96-12-8 
120-62-l 
87-68-3~ 
91-20-3 
87-61-6 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 
J-Tzq 

Collected: 1 l/l 3/00 Client: CH2M Location: Kings Proiect: Landfill 

Matrix: (soil/water) WATER 

Sample wthol: 0.1 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: __ iw 

CAS NO. COMPOUND 

- 

Lab Sample ID: SP-29 44’ 

Lab File ID: 11170009.D - 
Date Received: 1 l/l 7/00 - .__ 
Date Analyzed: 1 l/l 7/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: w-1 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) .UG/L Q 

I Dichlorodifluoromethane 

1 Trichlorofluoromethane 

74-97-s Bromochloromethane 200 U 
71-55-6 I,1 ,I -Trichloroethane 200 u _ 

563-58-6 1,l -Dichloropropene 200 U 
56-23-5 Carbon Tetrachloride 200 U .._. ~_.. _ .-- 
107-06-2 1,2-Dichloroethane -__ --- __.- 
71-433.2_ 1 Benzene ---- 
79-01-e ..~~_... 1 Trichloroethene 
q3tv+p ~_~ / 1,2-Dichloropropane __ ___._ --.. ~.--- ~~~. 
75-27-4 Bromodichloromethane -___- 
74-95-3 Dibromomethane 200 U 
10061-01-5 cis-1,3-Dichloropropene 200 U 
j 08-88-3 Toluene 200 U 
1006%026-- trans-1,3-Dichloropropene 200 U 
79-00-5 1,1,2-Trichloroethane 200 U --__-.-~__ 
142-28-g ~~~_ of 1,3-Dichloropropane ____ ~~~~ 
127-J 8-4 I Tetrachloroethene 

Dibromochloromethane 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/l 3100 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wtkol: 0.1 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: ~~ 0-Q 

~.~~~~__ / FL QAP: 909159 

Location: Kings Project: Landfill 

Lab Sample ID: SP-29 44’ 

Lab File ID: 11170009.0 

Date Received: ? l/17/00 

Date Analyzed: 1 l/l 7/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: w 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L cl __- 

79-34-5 1, ?.,?,~?-Tetr~~!eroethane ~_ 7- 200 ’ u ’ .c-. - ..-. -.-.-..---.l--e---_l 
96-l 83 ~.-( .~-I I-- ~. ~-_ _-. 
103-65-l 

1 2 3-TrichloroPro _._ - _.-__-_- -i. 
: n-Propylbenzene 

108-86-1 . ~-Brow~3nz~~-.--- ..I 
108-678 .~~ 1. 1,3,5Trimethylbenzene -___----. ---. 
95-4J3,8m_ ~_ j 2-Chlorotoluene 
.lggg_f1_. - --v-Chlorotoluene 
98-06-6 / tert-Butylbenzene 200 u _ 
95-36-3 200 U -__- . ..-.. .~ j 1,2,4-Trimethylbenzene 
135-98-8 

I 
/ set-Butylbenzene 200 L- .-__ 

527-84-4 j para-lsopropyltoluene 200 u ~-.-__ -___ ’ 
54 1-73-j ;. l-,3-Dichlorobenzene .-+ - ~~ .- 200 U __.-__.-___ -.-- ~-- 
log-$g-7~ ma-Dichlorobenzene -___ -___ ..--. - _.- 

95-561 - 
i rn-Butylbenzene ----/- -~- 

200-mm-i~~eiem-~/ 
104-5 1-8 .__~____-_----- .--.--- -. r-m----- 200 +L....i, ___. 

1 2-Dichlorobenzene m~J...-----.---p-- _... - .--- 200 ) u ~__. 
96-J 2-8 __.~ ~. ~~~ I 1,2-Dibromo-3-chloroprgane 

--I---- ..--. -T.-p-i 
I ._-_. _----- .-.-- 

120-82-I ~______ .~- ~- _ ,1mmJA&4-Trichlorobenzene -__- ---~- .- 
87-68-3- ~~ ~~- -.!~ Hexachlorobutadiene 
9 l-20-3 Naphthalene 
87-61-6 1,2,3-Trichlorobenzene 200 1 u, 

FORM I VOA 3/90 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: I 1 II 3100 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 0.1 (g/ml) ML 

Level: (low/med) LOW -~ 

% Moisture: not dec. 

GC Column: VOCQL ID: 0.25 (mm) 

Soil Extract Volume: (W 

~_ piGi-1 
FL QAP: 909159 

Location: Kings Project: Landfill 

Lab Sample ID: SP-29 48’ 

Lab File ID: 11170010.0 

Date Received: 1 l/i 7/00 .~______~~ _ 
Date Analyzed: 11 /I 7/00 ~--.__--~ -~. 
Dilution Factor: 1 .O 

Soil Aliquot Volume: _~ w-1 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 

(uglL or uglKg) UGlL Q 

757!-8 Dichlorodifluoromethane 2. ..~_. ~~ .-~ ~_~ .-~_~ .__.. _~ ..~ ~. _ . .._ ..__ i- 
74-87-3 ~~~ ~~ .--L Chloromethane ___ .._ .~ ____. I 

75-01~-~~- ~--..~ I 7 ----- i Vinyl Chloride 
74-83-g __ j Bromomethane 200 U 
75-00-3 ~_ Chloroethane \ 200 U 
75-69-4 Trichlorofluoromethane 200 u 
75-35-4 200 U ~~~~- ~-~ --~ 1 ,l-Dichloroethene 
75-09-2 I Methylene Chloride 200 U 
156-59-2 ~ 1.-tEs-1,2-Dichloroethene t 200 U ,-~-~ ~-- - 
75-34-3-- ~~_~. ~-1 ._l,l!Q~ethane _----_..---..-i___-- 200 ,-u 
594-20-7 2,2-Dichloropropane 200 I u -.~- i-- -..-~--__-- -... - ..-- _..- 
1566%5- ~cis-l ,EL-Pichloroeth_en- i ‘~ 
67663-- ~. ~-~ 1 Chloroform 

?a- ; -ALj 
~_.--~-...-~~.--~~-.-- 1.. . . . - .-.- 200 _u___- 

74-97-5- j Bromochloromethaw _.._ ~ ._._; ~~ -_- 200 fu 
71-55-6 -- / 1, I, 1 -Trichloroethane 200 U 
563-58-6 1 I,1 -0ichloropropene 200 U __-~ 
56-23-5 j Carbon Tetrachloride 200 U 
l$.I-06-2 ) 1 ,ZDichloroethane 200 U 
7133-2 ’ Benzene 

-+ 
200 U 

79-0_16- ~~~~ j Trichloroethene 200 U 
78-87-5 1 2-Dichloropropane _-~--.----~ -.--+ 200 I u 1 .I.--- 
75-27-4 Bromodichloromethane 200 ! u _ _.---.. ~-.__- 
74-95-3 Dibromomethane .~ r-- I 

. ~. ZE--1. --emu--mm I 
1006~-0-1-5 cis-1 3-Dichtoropropene ~~_ _. em_--mm.---- -. - ~~ !~... -200 ~+ _U_ ~1 
108-88-3 : ~Ja!cE?~~~- -.__ ~.~.~_~~_.._._ ~...~~~_ . ..--~~ 
10061-02-6 trans-1 ,3-Dichloropropene-m ~~~ 

;. 

7900-5 _ ) 1 ,I ,2-Trichloroethane .__-.--_. -~~-.- 
14?28-9 ~- ! 1,3-Dichmane 
127-“18-4 Tetrachloroethene _._._ ~_~ _.._ ~_ 
124-48:1 i Dibromochloromethane , ~..______.~~.. ~~ .- ~~- 
106-933 -I 1,2-Dibromoethane ~~ _ 
lOf3-sq’7 -+ Chlorobenzene 
1oofl1-fl j- Ethylbenzene _-~~-~~ .- ~~~ ~-__- 
630-20-6 1 -1 ,I ,I 2-Tetrachloroethane 200 ! u J .~ ~~ - ---~ - - -~ _ _ .~~~ ----..,--- .~-~ 
108-38-3 -meta para-Wene ~_. I ~~--._ _ ~. ~1mm 
95-47-6 ortho-)(ylenem .~ ~~ 
100-42-5 Swne. .~~ __ _~ . -. 
98-82-8 Wzm!lbenzene 1 _~- - ~~. 
75-25-2 Bromoform ~__~ __.__. ~ ..~~ . ..----.- 

FORM I VOA 3/90 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 11/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wffvol: 0.1 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: iw 

FL QAP: 909159 
/00-1385\ 

Location: Kings Project: Landfill 

Lab Sample ID: SP-29 48’ 

Lab File ID: 11170010.D 

Date Received: II /I 7100 

Date Analyzed: 1 l/17/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: (W 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q 

79-34-5 ri3 ,2,2-Tetrachloroethane 
__- 

200 U ---__~ _~~~~__ 
96-18-4 1,2,3-Trichloropropane 200 u 
~103-65-1_-- n-Propylbenzene 200 U 
108-86-I Bromobenzene 200 JJ 
108-$71~~-X~. _~. ~__ 1,3,STrimethylbenzene 200 u _ 

_~ -mm1 r--- --*--- 
95+l,8pm 2-Chlorotoluene 200 1 u ______.-__-- 
‘lp6+-fS ~~ : 4-Chlorotoluene ?----- 

+ __.______ ~___. _ ~. 
---c-..-t--U-- 

_ 
98-05-6 tefl-But _ .._... ._.. 

.; -...--~----.~ . ..- ~. ~.~~.. ~- .-A 
: 

9536-3 _ _~ -- ; 
-.-__ -- ~. 1~ -..-.BL -i . ..--U-. --: 

---,- 1,2,4-Trimethylbenzene _ 200 i U. 1 
135-98-8 ~~ 1 set-Butylbenzene I 

- i - . - - - . . . - -  
200 ’ u 1 -.-I- _.----_-, 

527~W.3~ _para-lsopropyltoluene __--- 
541-73-1~ _~~ _~_. 1,3-Dichlorobenzene ~____ 
196-45-7.. 1,4-Dichlorobenzene 
104-51-8 ~. .~.~~ . n-Butylbenzene ~ ~-- -__ 
95-50-l ...~_ 1,2-Dichlorobenzene 
ggj2zg ..__ ~~.. _~~ 1,2-Dibromo-3chloropropane 
120-82-l ~~~ Q2,4-Trichlorobenzene _____._ - ---_-. -~~- . j- -- ~.. -------- 
87-68-3 ~~~~. 1 Hexachlmbutadiene __--- 
91-20-3 

____ __._ -.~.--i ..__ ~.._- --.2& 
Jkphthalene __ __.. --~~.----.. -~. ~.~ -.~-. -... b- --- 

87-6 l-6 1 2 3-Trichlorobenzene 200 L _ .J--I._-.---- -----~--.- ~~...~~ - -~-~~-~ ---A-~- .-~~~~ 1.-.__ g . _j 

FORM I VOA 3/90 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 1 l/l 3/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-26 44’ 

Sample wt/vol: 1.0 (g/ml) ML Lab File ID: 11170012.D 

Level: (lowlmed) LOW Date Received: ? III 7/00 

% Moisture: not dec. Date Analyzed: 1 l/17/00 

GC Column: VOCOL ID: 0.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: iw Soil Aliquot Volume: ~_ w 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (uglL or ug/Kg) UGlL Q .-. ___.~__~ 

75-71-8 Dichlo~odifluoromethane 
74-87-3 .~. -;. Chloromethane_- _.__ ~~__~~ 
75-01-4 . Vinyl-Chloride 
74-83-9 ; -6romomethane 
75-66-3 _ ~~ -4 ~ChJoroethane 

..~ -.-_ -... 

75-69-6_ ._ ~~~. 1 Trichlorofluoromethane 20 U-. 
75-35-4 _~ j--l, 1 -Dichloroethene 20 u _ 
75-09-2.-~ ~--;:Methylene Chloride 20 u 
?56-59-2~- ~~ ~__ -_! trans-1,2-Dichloroethene 
75-34-3 ._-l l,l-Dichloroethane -____- 
594-20-7 -~ __ ~~ i ~2,2-Dichloropropane u 20 
156-60-5 cis-1 2-Dichloroethene ----.-.1--.~- 15 JAmmem., ~~---__------ 
67-66-3. 
74-97-5 
7l,55-6 ~~ 1 1 1 -Trichloroethane ---! -t- .I--. - 
g3y58,6_mm ~ ~_ ~c 1 ,I -Dichloropropene 
5~~23-5 _~~~~. _~~_ Carbon Tetrachloride _- --- 
1cly*-o6:2 ~~ i 1,2-Dichloroethane 
71-43-2 _- -4. Benzene 
79-01-6 i Tnchloroethene .___-_ ~~~~~ ~~~~ - 
-78-87-5 -_ _ ~~~. 
75-27-4 - __ ..-~-~-~ 
74-gw 
10061-01-5 
108-88-3 -~ _~~ _.~ -~~~ ~~~.. ~~ 
10061-02-6 trans-1 3-Dichloropropene ..~ ,- -..-~~~-.~ ~~ 
79-00-5 l-,1,2-Trichloroethane 
142-28-g 1,3-Dichloropropane 
127-18-4 Tetrachloroethene..- 
124-48-I i Dibromochloromethane 
106-93-4 1 2-Dibromoethane : --1x ..__.__._._ ~-. ~~ ~~~..~ ---. 
10896-7 ~- _--Chlorobenzene 
100-41-4 ~~~ ___._~.. 
636-206 
I@-3s2 
95-47-6 
100-42-5 i swz!!e ~. _~~..~~. ~~ ~~ ..~~ 
98-82-8 lsopwylbenzene 
75-25-2 Bromoform / 20- I MU : 1 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected. 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wthol: 1.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.?5 (mm) 

Soil Extract Volume: iw 

FL QAP: 909159 
/I 

Location: Kings Project: Landfill 

Lab Sample ID: SP-26 44’ 

Lab File ID: 11170012.D 

Date Received: 11 07100 

Date Analyzed: 1 l/l 7/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: ~_ (UL1 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/L -. Q 

79-34-5 1 1 2 2-Tetrachloroethane I-1. .I--.- -... ---~.--~.-~ ._... ~~ __ i0 
96-18-4 1 2 3-Trichloropropane. 

u I ~-..---.-!.- ---~ 
.~ -.~~ . . --‘A- 20 1 U 1 ~- 

l O&@-l i nPropylbenzene 
i.. 

-.-------*- 20 ’ u 
108-86-I ! Bromobenzene 20 U 
168-67-8 j 1,3,5-Trimethylbenzene 20 u 
95-49-8 / 2-Chlorotoluene ~-__~~ 20 U 
166-43-4 __-~ 1 4-Chlorotoluene 20 U 
98-66-6~ ~~ ml- tert-Butylbenzene ,.---- 20 U ---. 
95-36-3 i-- 1-L ~-~- _-- 1 2 4-Trimetblbenzene -___ .~---.--..~~ -. - -... -~~-~- 20 ; U j 
135-98-8 set-Butylbenzene 20 ’ u ~. _ - ..~~_. .--.- -..-_------ 
527-84-4 para-Nvw!toluene 20 u 

I 
] 

541-73-I 1,3-Dichlorobenzene 
106-46-7 : j ,4-Dichtorobenzene 

_-- ;gi :-;.-m_u-. -~j 
20 1 u ’ ~--_- .~~~ ~_ .~.._~~ .~_ 

104-5 l-8 n-Butylbenzene 
t-------l 

/ 

~~~5~0-1 
____-_-~-.--.-~--- ----- +-. --.- 20 ! u 

j 1,2-Dichlorobenzene 20 U 
96-Q-8 I 1,2-Dibromo-3chloropropane 20 u 

12!?-!%-- ..~ j ?,2,4-Trichlorobenzene 20 ’ u _ 
87-68-3 ~~_ 1 Hexachlorobutadiene 20 U 
91-20-3 \ Naphthalene 20 u 
87-61-6 i ~,2,~TI-ich!sr_obenzene 20 u 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 11 /I 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wt/vol: 1.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

Location: Kings Project: Landfill 

Lab Sample ID: SP-27 44’ 

Lab File ID: 11200003.D 

Date Received: 1 ? /20/00 

GC Column: VOCOL ID: 9.25: (mm) 

Soil Extract Volume: w 

CAS NO. COMPOUND 

Soil Aliquot Volume: -~~ 0-v 

CONCENTRATION UNITS: 

(ug/L or. ug/Kg) UG/L Q 
. 

: Dichlorodifluoromethane 
I Chloromethane 
1 Vinyl Chloride 

Date Analyzed: 11/20/00 - 
Dilution Factor: 1 .O 

----I--- --~~-~-.----- 20 -1 u 1 

I 
20 1 u 
20 I MU 

74-83-9 j Bromomethane I -____-- 
1 Chloroethane ~~ 

I 

75-00-3 -____ 
.75-69-4 1 Trichlorofluoromethane 

-20 17 

I 
20 1 u 
20 1 u 

75-35-4 I,1 -Dichloroethene 
75-09-2 _..__~ .,.~~ -_~. Methylene Chloride 
156-59-2 ~~~ ~-.--I trawl ,2-Dichloroethene 
75-34-3 ~~ 
594-20-7 

-4 m-Dichloroethane 
_-~~ - i .--I- 2 2-Dichloropropane --- ~_.. ~~~ 

156-60-5 cis-1,2-Dichloroethene 
-67-66-3 _. -i Chloroform 
74-97-5 ’ Bromochloromethane 20 U 

, 71-55-6 1, I,1 -Trichloroethane 20 U 
j 563-588 I,1 -Dichloropropene 20 U 

56-23-5 ~___~ 1 Carbon Tetrachloride 20 U 
1 ,ZDichloroethane 20 U 
Benzene 20 U 

Pt~kZtt?~Ipane 20 20 U U 
Bromodichloromethane 20 U .__ 
Dibromomethane 20 U - ~. .i-.-.-- - -__- .---- -... -_ 

79-00-5 ~._ 
142-28-g 
127-18-4 ~. 
124-48-J 
106-934 
108-90-7 
1 O%!lk!! 
630-20-6 
1 oEj-g;i~ 
gw7-6 

1 cis-1,3-Dichloromer 
i Toluene 
i trans-I ,3-Dichloropropene __~ 

? 1 ,l ,2-Trichloroethane 

: 1 1 1 2-Tetrachloroethane I -L.I---.---s-_.--_ 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 
~~ rYiiG-j 

FL QAP: 909159 

Collected: 11/13/00 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-27 44’ 

Sample wthol: 1.0 (g/ml) ML Lab File ID: 11200003.D 

Level: (lowlmed) LOW Date Received: 11120100 .- ___..~~. _ 
% Moisture: not dec. Date Analyzed: 1 l/20/00 

GC Column: VOCOL ID: 0.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: (W Soil Aliquot Volume: W-J 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) UG/L Q 

-79-34-5 
I 

20 U --__ i 1,1,2,2-Tetrachloroethane 
/ 96-18-4 1 1,2,3-Trichloropropane 20 U 
j 103-65-l 
) 11.68-86-l 

( n-Propylbenzene 
< Bromobenzene 

20 u 
20 U 

10867~8.~ .~ -~/ l,3,!5Trimethylbenzene 20 .~~__---. -~ -~-_____ A?!-- 
95-49-8 2-Chlorotoluene _._--~ ~~ ~.~- _ 20 -u 
106-43-4 i 4-Chlorotoluene ..~_..___ ___. -~-.._~~ .~~~.. 
98-66-6 .~~~ _ -I- _ J~erYButylbenzene 

-~_.-~~~~ .+---20-,-..-A!- .- 
+ ---- 20 __-_--.-.~ ~- ~~ ._~ ..~~~ u i 

95-36-3 1,2,4-Trimethylbenzene 
13!5~9~~8~ ~ .____ / set-Butylbenzene _ +- ‘2: +I!-- 

-627-844.~ ._ _ i para-lsopropyltoluene 20 _. _.~ -_ u 
x!3L ~ - 1,3-Dichlorobenzene 20 U -___ 
Jl-46-7 1,4-Dichlorobenzene 20 U 
104-51-8 n-Butylbenzene 20 u 

i 95-50-l 1 ,ZDichlorobenzene 20 U 
96-12-8 , 1,2-Dibromo-3chloropropane 20 U 

J2_0-82-1 1 2 4-Trichlorobenzene ___. ---..--..c--L_L. 20 U ~-___ 
87-68-3 ; Hexachlorobutadiene 20 U 
91-ZO-3 _ .~ A!Bphthalene 
87-6J6 _~ . 

__ ___. ~~. ._ ----.+ 
1,2,3-Trichlorobenzene ~ _~ - .----_J-..--. _i 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AM’S, Inc. FL QAP: 909159 
p-G&q 

Collected: 11/13/00 Client: CH2M Location: Kings Project: Landfill ----I_.-._ 
Matrix: (soil/water) WATER ..-- __.-- Lab Sample ID: SP-27 48’ 

Sample wt/vol: 10.0 (g/ml) ML Lab File ID: 11200005.D -- ~-~ 
Level: (lowlmed) LOW Date Received: 1 l/20/00 .__. 
% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Date Analyzed: 11/20/00 ______~._~ 
Dilution Factor: 1 .O 

Soil Extract Volume: -04 Soil Aliquot Volume: 

CAS NO. 

-75-71-8 

COMPOUND 
CONCENTRATION UNITS: 

(ug/L or ug/Kg) UGIL Q 

74-97-5 Bromochloromethane ; 2 u _ 
71-55-6 ~.___. 1 ,l ,l -Trichloroethane 2 U 
363-58-6 ___ 1 ,l -Dichloropropene 2 U 
5&23-5 ~~_.~ Carbon Tetrachloride 2 U 
loi'-06-2 ___..~~~ .~. ~- 1,2-Dichloroethane 2 u 
71-43-2 ~~ ~~. I Benzene 3 
79-W.6 ~_ -; 
78-87,!j 

Trichloroethene 2 U 
_~ i- _1,2-Drchloropropane 2 U -___ _-.__.__ 

75-27-4 _~ Bromodichloromethane 2 U 
74-95-3 Dibromomethane 2 U 
10061-01-5 cis-1,3-Dichloropropene- 2 U 
108-88-3 Toluene 2 --__-.. 
10061-02-6 trans-1,3-Dichloropropene 2 u 
79-00-5 1 ,1,2-Trichloroethane 2 u _.__ 
142-z&? ! 1,3-Dichloropropane ~~__ .~ 2 U 
127-18-4 +- Tetrachloroethene _ _~~ 2 U _~ ___ - 
124-48-I i Dibromochloromethane , ---- .___~~~ ~~--~ -- . ..- ~~ ---.-. 2 pJ 
196-93-4 -; 1,2-Dibromoethane ~~~~ .~~-~ .~~_. +- 
108-90-7_mm ~~~ i-~ Chlorobenzene 

__~. ---SC-- +.-- 
.-j-- 

10041-4 _ j Ethylbenzene -____.__---..-.i.-._ 20 1 z. 
630-20+-~ pi l&1,2-Tetrachloroethane 
108-38-3 ~~..~ meta,para-Xylene 

iem- ~-~ m.---.+.mL+--. 
.-- ____. --- 

9547-6 ortho-Xylene 2 _. __ ~ -~ .--. u 
10042-5.. __~~~~. Styrene 2 U ~~__- 

m98-82-8 ~~ .~ lsopropylbenzene 2 u 
75-25-2 j Bromoform 2. u 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wthol: 10.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: _ iw 

FL QAP: 909159 ..~ _.___ ~__~ rII!Ecl 

Location: Kings Project: Landfill 

Lab Sample ID: SP-27 48 

Lab File ID: 11200005.0 

Date Received: 1 l/20/00 .~ 
Date Analyzed: 11/20/00 -. 
Dilution Factor: 1 .O 

Soil Aliquot Volume: ~- w-1 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UGlL Q 

79-34-5 ~-- 1 1 2 2-Tetrachloroethane 2 ~~. !.-- .A-eJ__I_ _~ i U-. 
96-18-4 2 u ~:..-- 1,2,3-Trichloropropane 
103-65-l n-Propylbenzene I 2 
108-86-I Brpmobe_nLefle ----7-:: 1 
16867-8- ._ 1-,3_2CLm~sze&-mpe- ---?__ 2 ’ .-LJ -J 
95-4918m _ _~ _-_J-Chlorotoluene ~___ / 2 --.--- u 1 
166-43-Q _ m-l 4-Chlorotoluene 2 ---.- 98,066 ( tert-Butylbenzene 2 ‘: 1 

95-36-3 ! 1,2,4-Trimethylbenzene 2 U 
135-98-8 

-__~- 
j set-Butylbenzene 2 I u 

--___-~ 
: $27-84-4 1 ! para-lsopropyltoluene --__ 1 2 1 u 

541:73:1 

- --~ 
106-46-7 .- -. 
104-51-8 
95-50-I 
96-l 2-8 1 1 .A 2-Dibromo-3-chloropropane ..- ~. ---~- ~ 
120-82-J 1 2 4-Trichlorobenzene ~~ ~. L--I-L __-.---- 
87-68-3 Hexachlorobutadiene _ 
91-203 : Naphthalene 
Fj7-f3116m 1,2,3-Trichlorobenzene 

FORM I VOA 3190 



IA AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. FL QAP: 909159 
Jy-YGq 

Collected: 11/l 3100 Client: CH2M Location: Kings Project: Landfill 

Matrix: (soil/water) WATER Lab Sample ID: SP-31 44’ 

Sample wffvol: 10.0 (g/ml) ML Lab File ID: 11200006.D .~___. 
Level: (low/med) LOW Date Received: 1 l/20/00 

% Moisture: not dec. Date Analyzed: 1 l/20/00 

GC Column: VOCOL ID: 0.25 (mm) Dilution Factor: 1 .O 

Soil Extract Volume: h) Soil Aliquot Volume: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

75-7j-8 ~- - ~._________ ~~~-~~- I 
1 Dichlorodifluoromethane 

74-87-3. / Chloromethane 
75-014 -~ 1 Vinyl Chloride 
74-83-9 .- - __-. .i.~Bro~~xe-.-- 
75-06-3. _ I Chroroethane 
75-69-4 ~._~ Jich!orofluoromethane ___-- 
75-35-4 _ l_,J -Dichloroethene 
75+9-2- ~_ _~ _ m---MItthyleneChloridem- .- . ~.- 
156-892 _~~. ~~~_.. 1 trans-1,2-Dichloroethene _ _ 
75-34-3 ~~- ~_ ... 1 ,l-Dichloroethane 
594-20-7 -_ -_ ~ 2,2-Dichloropropane 
j56t3&5 ~~ , cis-1,2-Dichloroethene 
67-66-33 ; Chloroform 2 . . __ .._ 
p-97-5 / Bromochloromethane 2 u _ 

71-55-6 1 2 . 1 , 1,1 -Trichloroethane --I__-__ u- 
583-58-6 .~~ _~ 1 I ,l-Dichloropropene I 
56-23-5.~ ~. _: Carbon Tetrachloride 
107-66-2 _ 1,2-Dichloroethane 
71-43-2 ~-. .Ben~~-_--.~~~--.-_--.. ~~ ~~~ _ ~ 

4 

79-oj-6 _ .-I-khloroethene 
78-87% -~ : --1..-____^ 1 2-Dichloropropane 
75-27-4 _ Bromodichloromethane ~~ --.--~ 
74-95-3~ : DWomom~~~.- ~. ~~~._ __--- _--.. - 
10061-01-5 _~~ _..~~ 1 cis-1,3-Dichloropropene 
~gy3!L~ ~_ Toluene ___ 
100~1~0~~~ ~~ ~_ trans-1,3-Dichloropropene ~---__ 
79-gxJ5.. ~~~ _L 1 ,I ,2-Trichloroethane..- ~__ ~~ ~ _.. 
142-28-9 1,3-Dichloropropane~ 
127-18-4 Tetrachloroethene 
124-48-1 Dibromochloromethane i 
106-93-4 1,2-Dibromoethane / 
108-90-7 Q-rtorobenzene .--~ .~ 
100-4-l-4 Ethylbenzene 
630-20-6 
108-38-3 meta,para-Xylenee ..~_ - .+ -- 
9547-6.~ 
100-42:5 
98-82-8 .._~ .~ 
75-25-2 j Bromoform 

FORM I VOA 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. 

Collected: 11/13/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wtlvol: 10.0 (g/ml) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: VOCOL ID: 0.25 (mm) 

Soil Extract Volume: iw 

~__~~ ~_ /,,,1 FL QAP: 909159 

Location: Kings Project: Landfill 

Lab Sample ID: SP-31 44’ 

Lab File ID: 11200006.D 

Date Received: 1 l/20/00 

Date Analyzed: 11120/00 

Dilution Factor: 1 .O 

Soil Aliquot Volume: ~~~ w-) 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (uglL or ug/Kg) UG/L Q _ 

79-34-5 
96-l 8-4 
103-65-I n-Propylbenzene ._ _. 
108-86-I Ejromobenzene ~. --/. .-~ -2 _-_, urn_ mm1 

I 1rJ \ ---.-.---+..--- 
2T---um---m’ 
2 ___- Uj 

98-06-6 tert-Butylbenzene 1 2 _ u 4 
95-36-3 .~ ; 1,2,4-Trimethylbenzene _ 2 _ 
135-98-8 ~~ 2 i U 
527-84-4 2 ~-..~-.__. ara-lsopropyltoluene u j 
541-73-I ’ 1 3-Dichlorobenzene / -~ ~1.- --- ..2-.. ~~~._ m.um-. 1 
10646-7 ~~~ -. T _?~~Dichlorobenzene_~--.--~-.~-i~~ 
104-51-8 n-@@benzene I _.~_.---~ _..._~..~ ~~_ ~_ . ----~--~-----~-I 
95-50-I 1,2-Dichlorobenzene ~- _.2m.‘_~ __ -~ u I 

96-12-8 1,2-Dibromo-3chloflropane __ ___-~--. ~~- .~ ..-~... 2 J u..-.. I 
12.0~8221- . J,z4-Trjchlorobenzene ~~---~-.-~~---.~-.-i--~.- 2 - ‘---U--j 
87-68-3 ~~. J Hexachlorobutadiene 2 ~- __-____ __-- c 
91-2!!-~d. ~_ ~~-- 1 Naphthalene 3 u -i 

87-61-6. _Ik-,Q-Trichlorobenzene 2 u I 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: AMS, Inc. ____-_. / FL QAP: 909159 

Collected: 11 /I 3/00 Client: CH2M ___-_ Location: Kings Project: Landfill 
Matrix: (soil/water) WATER Lab Sample ID: SP-31 48’ 

Sample wthol: 10.0 (g/ml) ML Lab File ID: 11200007.D 

Level: (low/med) LOW Date Received: 1 l/20/00 

% Moisture: not dec. Date Analyzed: 1 l/20/00 

GC Column: VOCGL ID: 0.22-_ (mm) Dilution Factor: 1 .O 

Soil Extract Volume: ._ iw Soil Aliquot Volume: -_ w 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/L Q 

75-71-g .~~~kichlorodifluoromethane __- 2 / U 
.* I 

75-91-4 
74-83-g- 
75-00-3 
-75-69-4 
75-35-4 
75-09-2 ~-___- 
156-59-2 _____ 
75-34-3 ~--___-~ 
594-20-7em 
156-60-s ___-~ 
f33$-3- 

74-97-5 1 Bromochloromethane ___ 
7!;55* ~1. 1 ,1 ,1 -Trichloroethane 
56W8-6 .~ ~~ j 1,l -Dichloropropene __-- 
56-23-5~ .~~ -_-.Tm7cCarbon Tetrachloride 
107-06-2 1,2-Dichloroethane 
71-43-2 Benzene 
79-01-6 Trichloroethene 
78-87-S __ 1,2-Dichloropropane 
75-27-4 Bromodichloromethane 
7495-3 Dibromomethane 
lp~61:(Il-5~ cis-1,3-Dichloropropene __-__ 
1 Of@@3 
10061~(32-e trans-1,3-Dichloropropene 
79-00-5~ 
142-28-8 i ~1~,3:!?!!hlo!ow?Pane~ ~.. ~_~~~ .~ ~~~ 
127:!8-4 
124-48-I 
106-9%4~ ~~i~--l,2-Dibromoethane 
l-08-90-7 j Chlorobenzene 
100-41-4 ~~.. 
CX!:?E 

! Ethylbenzene 
1,i ,I ,2-Tetrachloroethane 

108-38-3 meta,para-Xylene 
95-f17m-Ce ~~ -----. 
1004&S 
98-@-Ej 
75-25-2 ~~~ -----_.L 

FORM I VOA 3190 



1A AMS SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name AMS, inc. 

Collected: 1 l/l 3/00 Client: CH2M 

Matrix: (soil/water) WATER 

Sample wthol: 10.0 (g/ml) ML 

Level: (lowlmed) LOW 

% Moisture: not dec. 

VOCOL- l0: 0.25_- (mm) GC Column: 

Soil Extract Volume: ~~ iw 

FL QAP: 909159 
pi-&q 

Location: Kings Project: Landfill 

Lab Sample ID: SP-31 48’ 

Lab File ID: 11200007.D 

Date Received: 1 l/20/00 

Date Analyzed: 1 l/20/00 ~.___._.~_. 
Dilution Factor: 1 .O 

Soil Aliquot Volume: OJU ~-..~ __-~~. 

CAS NO. COMPOUND 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UGlL Q 

79.34-5 - ~~_._. _ 1 ,1,2,2-Tetrachloroethane _ 2 L u.- 
96--13dp ] 1,2,3-Trichloropropane 2 -. u ---- 
103-65-I n-Propylbenzene 2 
108-86-I Bromobenzene 2 -.--~ 
108-67-8 1,3,5-Trimethylbenzene 3 
95-49-8 2-Chlorotoluene 2 
106-43-4 4-Chlorotoluene 2 ----____ 
98-06-6 tert-Butylbenzene 2 --.-.---..~--i 
W36-3.- ~~~ J-2,4-Trimethylbenzene ___. __ ~__ 2 _ 
135-98-@mm j set-Butylbenzene .A__ p----..--i-- -__p- 2 
527-84-4 
541-73-1 
JO6-46-7 
104-5 1-g 
9$-50-l 
@-I 2-8 

..w3!wewJ9luene -~ ---_..--LA.. ~-_--m-2~-.. im..-mU-m --I 
_ -1 3-Dichlorobenzene I - _ --.---.- 2 f __-~~ ~~. ..~~ ~- .~.~~ .--~ ..- u -- 

1,4-Dichlorobenzene 2 -- / 1 n-Butylbenzene 2 U -- 
/ 1,2-Dichlorobenzene 2 u 
j 1,2-Dibromo-3chloropropane 2 U 

120-82-l 1,2,4-Trichlorobenzene 2 U 
~ 87-68-3 Hexachlorobutadiene 2 U _- __ 
: 91-20-3 -.-- 3 ~~~. Naphthalene 

87-51 -ff- 2 U ~ _ ~~_ :-1,2,3-Trichlorobenzene 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill 

Lab File ID (Standard): 11140001.D Date Analyzed: 11 II 4100 

Instrument ID: GC/MS Time Analyzed: 854 

GC Column: VOCOL ID: 02.5 (mm) Heated Purge: (Y/N) ~rj 

IS1 
---7---- 

I 

___----___.--.--.-_l_ ~~ 
I IS3 ’ 

AREA # j RT # 

A,a,l-- 

RT #/ AREA # i RT # 

12 HOUR ST 917788 ’ 9.13 I 557061 12.40 ’ 219384 14.84 1 
UPPER~LIMIT * 1835576 :~ 9.63 ’ 1114122 ~-. 12.90 438768 15.34 ’ 
LOWER LIMIT-~’ 458894 ’ 

’ .~~ .-~.--. ~- ------- - ~1 
8.63 j 278531 11.90 / 109692 14.34 I 

I 

!MS SAMPLE NQ I 

01, 11140002 j 1001773 9.12 1 587433 12.39 286974 ) 14.83 ) 

02! 00-1364R j 1067595 9.12 610405 12.39 301888 14.83 

03 j 00-l 365R I 1170461 9.12 590730 12.39 266974 14.83 / ______-- 
04 1 00-i 367R 993918 9.12 567295 12.39 282215 14.82 ,~~~-__-_ 

- 05 00-1366R 1259098 9.12 -, 706391 / 12.39 I in 323383 L 14.83 

IS1 = Fluorobenzene 
IS2 = Chlorobenzene-d5 
IS3 = ? ,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LtMlT = -0.50 minutes of internal standard RT 

# Column to be used to flag values outside QC limit with an asterisk. 
* Values outside of contract required QC limits 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 11113100 Client: CH2M Location: Kings Project: Landfill 

Lab File ID (Standard): 11150001.D Date Analyzed: 1 l/l 900 

Instrument ID: GClMS Time Analyzed: 8:36 

GC Column: VOCOL ID: 0.25 (mm) Heated Purge: (Y/N) N 

IS1 ’ / IS2 ! 1 IS3 I 
I 

AREA # RT #i AREA # j RT #I AREA # RT #j 

12 HOUR ST 1158089 ’ 9.12 j 618868 I 12.38 j 251037 
UPPER LIMIT 2316178 9.62 ‘i 1237736 ! 

..~ - -1 .~-~-..~-.--.~ ~--.~ ~ .~~_._ 
12.88 I 502074 

14.82 i 

15.32 ; 
i -- -~ 

LOWER LIMIT r~- 279045 ! 
-.----- 

8.62 / 309434 I --ij- 125519ii----74.32 
/ / 

MS SAMPLE Nd ! 

0, 11150002 !  1222735 9.12 651105 12.38 .-- __- ____ 317645 j 14.82 __ ~- 
02 00-1368 1328872 , 9.12 646418 12.38 361373 / 14.82 

. 03 00-1369 1265700 
'~ 

;~m;;mcE;;I;I--- 

04 00-1370 1208696 : 9.11 !  

05, 00-1371 q13637fj 1 9.1 i- 
___.. 

649933 ---I- ~4~ --~~_.-- -..-~~ .1-.__ m-iTm38*m--e 330798 . s j 14.82 -+---..--~... 
06 OO-1370R 1178953 i 9.12 680194 12.38 313400 ) 14.82 .___- 
07 00-1372 j 1257418 1 9.12 702704 12.39 336270 1 14.82 

08' 00-1373 I 1203883 1 9.12 678246 12.38 341511 j 14.82 
09; -p~Tmpm1216425- 

--I-. ~. 
00-1374 / 9.12 630661 12.38 335860 1 14.82 

o/ ' 1197066 -i-r 
I I 

, 00-j=---- 
-7 

691102 ) 12.38 1 330861 i 14.82 
.-__ -J 

IS1 = Fluorobenzene 
IS2 = Chlorobenzene-d5 
IS3 = 1,4-Dichlorobenzened4 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column to be used to flag values outside QC limit with an asterisk. 
* Values outside of contract required QC limits 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: AMS, Inc. 

Collected: 11/13/00 Client: CH2M 

Lab File ID (Standard): 11160001.0 

Instrument ID: GClMS 

GC Column: VOCOL ~~~. ID: 025 (mm) 

1 IS1 / 
/ 

FL QAP: 909159 

Location: Kings Project: Landfill _- _..- 
Date Analyzed: 1 l/l 6/00 - 
Time Analyzed: 752 

Heated Purge: (Y/N) N. 

IS3 / 
AREA # I RT #I AREA # j RT # / AREA # RT # 

12 HOUR ST j 1267494 i 

UPPER LIMIT 1 2534988 -3 

9.13 / 272420 
- ---~------ -~~ t 

643980 / 12.39 / / 14.83 - .- .--_-~~ ~~ ---.. ~-..~~~- 
9.63 1 1287960 -;.- ! 12.89 1 544840 

+--- - 
/I 15.33 

~- 
A._--- 

LOWER LIMIT 633747 8.63 1 --321990f 11.89 136210 j 14.33 

/MS SAMPLE NC 

()I\ 11160002 1198892 9.12 649911 12.38 323501 14.82 

02 : 00-l 376 1217134 9.12 574806 12.39 319939 

03 -.----------I 00-1377 1210330 

14.82 
- - 686404 12.38 332015 1 14.82 

04: 00-1377Ms~~~- ' 1071250 

9.12 

9.12 542260 12.38 328747 14.82 
--__- -I_--. -- 

05, OO-1377MSD / 1067579 !  9.12 539189 j 12.38 315305 14.83 

069 00-l 378 1139720 9.13 635341 j 12.40 308355 14.84-- 
- 07' 00-1379 1156573 9.12 652264 12.39 316347 ' 14.83 

()8j <O-l380 1219193 9.13 683956 12.39 335047 14.83 

og~To~-- 1193901 9.12 - 670241 12.39 328133 14.83 

101 11170002 1150729 9.13 ._r 656401 12.40 312315 14.84 
i ~. 

IS1 = Fluorobenzene 
IS2 = Chlorobenzene-d5 
IS3 = 1,4-Dichlorobenzened4 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column to be used to flag values outside QC limit with an asterisk. 
* Values outside of contract required QC limits 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: AMS, Inc FL QAP: 909159 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill 

Lab File ID (Standard): 11170003.D Date Analyzed: 1 l/l 7/00 

Instrument ID: GC/MS Time Analyzed: 8:34 

GC Column: VOCOL ID: 0.25 (mm) Heated Purge: (Y/N) N 

IS1 IS2 
/ I 

AREA #) RT #/ 
, I 

IS3 ; 
AREA # RT # / AREA # i RT #i 

12 HOURST I 1018332 1 - .---- 
UPPER LIMIT ’ 2036664 

LbtiER -----1-..---. LIMIT 1 
I I 

MS SAMPLE Nd 
I I 

01 00-1382 / 1146823 9.12 ! 644610 : 12.39 i 310038 ’ -1.--. L. 14.83 A +.- ~_-__ .- ..~~ -~~- ._..~ ..--.--.-- 
02 00-1383 1 1204916 ---J-2!-..--59723- i pi2.39Am,--.- 326088 

--_-_- .-i 

~~. ~~~ 
03 00-1384 / 1187239 9.12 560296 i 12.40 334002 

1. __.. -- -.__---~ 

04: 00-1385 1188208 9.13 668925 12.40 304805 

05, 00-1386 1123584 9.13 646786 12.40 307253 .--__-___-- 
06 00-1387 1132147 9.13 654500 12.39 314419 .-i-- ______ 

IS1 = Fluorobenzene 

IS2 = Chlorobenzene-d5 
IS3 = 1,4-Dichlorobenzened4 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column to be used to flag values outside QC limit with an asterisk. 
* Values outside of contract required QC limits 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 1 l/13/00 Client: CH2M Location: Kings Project: Landfill 

Lab File ID (Standard): 11200001 .D Date Analyzed: 1 l/20/00 

Instrument ID: GC/MS Time Analyzed: 9:33 

GC Column: VOCOL ID: 6.25~ (mm) Heated Purge: (Y/N) N - 
I ,-. ~--~~ -~---. ~_ ~~..~~~ ~~~ .7~~~ - - - ~~--_ ~.. 

IS1 i / IS2 j IS3 
I---- 

l 

AREA # 1 RT #i AREA # I RT #/ AREA # j RT #I 

’ 12 HOUR ST 1136810 

UPPER LiMIT 2273620 : 9.61 1214080 

LOWER LIMIT 568405 ; 
I 

)MS SAMPLE Nd 
j j 

01 11200002 9.10 605676 12.37 315835 14.80 

9.11 633833 12.37 327269 14.81 

9.10 601548 12.37 328205 14.81 

04; 00-1390 9.11 436261 12.38 305385 
-I 

14.82 
-- 

05 00-1391 
i--- 
!  1077291 ---___t- 9.11 ' 466497 12.38 -.A-_---. 286334 j 14.81 __---. 3 

IS1 = Fluorobenzene 
IS2 = Chlorobenzene-d5 
IS3 = 1,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +0.50 minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column to be used to flag values outside QC limit with an asterisk. 

l Values outside of contract required QC limits 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: AMS, Inc. FL QAP: 909159 

Collected: 11/13/00 Client: CH2M Location: Kings Project: Landfill 

Lab File ID (Standard): 11210002.0 Date Analyzed: 1 l/21/00 

Instrument ID: GC/MS Time Analyzed: 8:45 

GC Column: VOCOL ID: 0.25 (mm) Heated Purge: (Y/N) N .~ ---_ 

IS1 7 ~~. IS2 IS3 
AREA # RT#j AREA# RT # --r AREA # RT # 

12 HOUR ST ~-----I 956922 9.10 / 589146 12.36 

-t 
258133 14.80 

- .- __--~ UPPER LIMIT j 1913844 9.60 1178292 12.86 516266 15.30 LOWER.UNIIT.y..-478461. __-.-. __- 
8.60 294573 11.86 1290671 14.30 

I 

/MS SAMPLE NC 
, 

01 i 11210003 1109465 9.10 599823 12.36 319386 14.80 
- 02~ OO-1391MS 923597 9.10 346674 12.37 272865 14.80 

03, i-- OO-1391MSD 1207473 9.09 407949 12.36 327671 14.80 

O4 I o”-13g2 1158101 9.09 595117 12.36 334449 14.80 

051 00-1393 1160027 9.09 574723 12.36 347329 14.80 

()6/ -00-1394-- 1152616 9.09 i 443.334 12.37 327907 14.80 
~ --._ 07i 00-1395 1 1112712 9.09 , ’ 614307 12.36 317515 14.80 

- -.l- --/ ____ 

1 

IS1 = Fluorobenzene 
IS2 = Chlorobenzened5 
IS3 = 1,4-Dichlorobenzene-d4 

AREA UPPER LIMIT = +lOO% of internal standard area 
AREA LOWER LIMIT = - 50% of internal standard area 
RT UPPER LIMIT = +OSO minutes of internal standard RT 
RT LOWER LIMIT = -0.50 minutes of internal standard RT 

# Column to be used to flag values outside QC limit with an asterisk. 
l Values outside of contract required QC limits 
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Analytical Mobil& ,ervices, Inc. 
18 Timber Marsh Lane 

Hilton Head Island, SC 29926 
Telephone: (843) 342-2177 

Chain of Custody n 
Project Name: ~~~~~ 2fi?r L 

&NDFl CL 
Relinquished by: Date/Time: 

w3-() 0 1700 
Sample Collector(s): 

mw &WC 
Received by: Date/Time: 

11-E+OQ 170 0 
Sample ID 1 Date 1 Time 1 Description 1 No. , Matrix 1 L&@is ) c&rog Remarks 

r/ Area 
1 Sample , 

Preserv (Sub-contracted analyses, specific 
instructions, etc.) 

SP-01 20’ II-13 /&3b GRWWJA-TUZ 2 13 S2604 - 4°C 

SP-01 36’ 

=-or YO’ 

v-01 qcf’ I 
. 9-01 w \ V d V v I/ v / 

- 



Analytical Mobile II crvices, Inc. 
18 Timber Marsh Lane 

Hilton Head Island, SC 29926 
Telephone: (843) 342-2177 

Chain nf Custndv -..-... -. ‘mm-‘--J / 
Project Name: 

K IQGf G+r LEJ~FKC 
Date/Time: ,,- ,r- d o 

170 0 
- Sample Collector(s): 

P-lw HWL 
Date/Time: 

I(- /I;- 0 d 170 0 

Sample ID Date Time Description No. Matrix J%hast’ysis JProg 
’ Area 

Sample Remarks 
Preserv (Sub-contracted analyses, specific 

instructions, etc.) 



Chain of Custody A , / / 
Project Name: 

f 
Relinquished by: 

INGS F34Y h.llnl‘cc 
Date/Time: ,,-,6-oo 170 0 

Sample Collector(s): 
gl,w ,--lw ‘ 

Date/Time: 
/C/6-UC) 1700 

Sample ID / Date 1 Time / Description 1 No. ( Matrix ( Remarks 
(Sub-contracted analyses, specific 

Analytical Mobile ,ervices, Inc. 
18 Timber Marsh Lane 

Hilton Head Island, SC 29926 
Telephone: (843) 342-2177 

instructions, etc.) 



Chain of Custodv 1 /’ 

Analytical Mobik+mvices, Inc. 
18 Timber Marsh Lane 

Hilton Head Island, SC 29926 
Telephone: (843) 342-2177 

Project Name: 
&Q GS Bsr LmDP/LC 

Relinquished by: 

Sample Collector(s): 
r/l w- I-(WL 

Sample ID ’ Date Time Description No. 

SP-07 47’ ,k17 /loo &WbW&?CK ;L ti 82323 - 

3-d-> 49' I 
SP-2s 94’ I /30 0 

s-?-29 qg’ I I 

SP-xl P-P v IS00 

&. amlL3 /l-l7 t5G-f) 
I 

GKOc)~DW~& v 1 
II I 
v 

(Sub-contracted analyses, specific 
instructions, etc.) 



Analytical Mobilt xvices, Inc. 
18 Timber Marsh Lane 

Hilton Head Island, SC 29926 
Telephone: (843) 342-2177 

Chain of Custodv 
Project Name: Relinquished by: Date/Time: ,,-Lo-o e) 

‘170 0 

Sample Collector(s): 
rllrKd &WC 

Date/Time: ,l-20-c)U 
IWO 

Sample ID Date Time Description No. Remarks 
(Sub-contracted analyses, specific 

instructions, etc.) 

SP-CL-) qy’ r/-20 IQ0 &o JmJATclc 2- lJ R 
- PC 

SP-17 qP’ c 

SP-3, 44 I Is30 

9-3 I qf’ \/ V V I/ 



Analytical Mobil&.. srvices, Inc. 
18 Timber Marsh Lane 

Hilton Head Island, SC 29926 
Telephone: (843) 342-2177 

Chain of Custodv 
Project Name: 

K 
Relinquished by Date/Time: 

NGtj 11-2/-O 0 1200 
Sample Collector(s): M Date/Time: 

I I- II- 0 0 l20-0 
Sample ID Date Time Description No. Matrix PYnal$sis UProg ’ Sample Remarks 

Area Preserv (Sub-contracted analyses, specific 
instructions, etc.) 

57-32 36’ II-21 1030 &wwYmc 1 hJ 826dr3 - vat 

SP-32 4,’ t \ 
I 



Source Area Delineation No.2 



Quality Assurance Review Memorandum C’J’O 47/Completion 

NSB-Kings Bay 
PREPARED FOR: CT0 47 Completion Sampling Data Quality Assessment Report. 

PREPARED BY: Christelle Newsome/ Quality Assurance ChemisKH2M Hill Constructors 

COPIES: Mike Halil / JA Jones;Jeff Marks/JA Jones; Project File 

DATE: August 19,2002 
SUBJECT: Final Data Quality Assessment for Samples Collected January 2001 

This memorandum summarizes the findings of the data quality assessment for samples taken in 
Janauary 2001 and analyzed by Sever-n Trent Laboratories of Pensacola. 

Data for the analyses were reviewed for adherence to the specified analytical protocols in 
accordance with CC1 Sampling Analysis Plan. All organic analysis results have been validated 
or qualified according to general guidance provided in the ” National Functional Guidelines for 
Organic Data Review,” EPA 54O/OR-99/008, October 99. Additionally, the data were evaluated 
for adherence to the Department of Defense (DOD) Quality Systems Manual-Version 1 Final. 
(Based on NELAP Voted Revision 12-1July 1999) 

The findings of this quality assurance report are based upon the comprehensive review of the 
following results and detailed review summaries reported according to the CC1 Level B (CLP 
data deliverables format): chain of custody documentation, holding times, laboratory method 
blank analyses, laboratory control sasmple, surrogate compound and matrix spike compound 
recoveries and electronic data deliverables. 

The analyses were performed acceptably, but require several qualifying statements. It is 
recommended that the analytical data be used only with the qualifying statements provided 
below. Any aspects of the data, which are not discussed in this report, should be considered 
qualitatively and quantitatively valid as reported, based on the deliverables reviewed. A 
summary presenting analyses reviewed is listed in Attachement I of this report. Result summary 
reports presenting the validated and qualified results are presented in Attachment II. 

GENERAL DATA QUALIFIERS 

As required by U.S. EPA protocols, all compounds which were qualitatively identified at 
concentrations below their respective reporting limits (RL) but above the method detection limit 
(MDL) have been qualified with “J” qualifiers on the data summary tables to indicate that they 
are quantitative estimates. 

ORGANIC DATA QUALIFIERS 

The positive results reported for cis-1,2-dichloroethene in sample 047-SITEll-SP37-36-GW- 
1112001, tetrachloroethene and xylene (total) in sample 047-SITEll-SP36-4%GW-1112001,1,1,2 
trichloroehtane in samples 047-SITE-SP36-44-GW-1112001 and 047SITEll-SP37-40-GWll12001 
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NSB-KINGS BAY 

and xylene (total) in samples 047-SITEll-SP36-44GW-1112001, and 047-SITE-SP37-44-GW- 
1112001 should be considered qualitatively invalid due to the level at which these analytes were 
present in the laboratory method. U.S. EPA protocol requires positive results for uncommon 
contaminants that are less than or equal to five times the laboratory method and/or field blank 
contamination to be considered as qualitatively invalid. This has been indicated by placing a 
“U” qualifier next to the reported result on data summary report for this sample. 

The positive results and/or detection limits for sample l,ldichloroethene, cis-1,2-dichloroethene, 
ethylbenzene, total xylene in sample 047-SITEll-SP34-36GW-192001 should be considered 
quantitative estimates and may be higher than reported. The associated matrix spike recoveries 
were outside the established quality control (QC) 1 imit for these analytes in these samples. The 
recoveries for l,ldichloroethene, cis-1,2-dichloroethene, ethylbenzene and total xylene indicate 
the possible presence of matrix interferences in samples of similar matrix. This has been 
indicated by placing “J” qualifiers next to the positive results and/or detection limits for 
l,ldichloroethene, cis-1,2-dichloroethene, ethylbenzene and total xylene in sample 047-SITEll- 
SP34-36-GW-192001 on the data summary reports. The possibility of elevated detection limits 
should be noted when assessing this sample for these constiuents for the qualitative absence of 
l,ldichloroethene, cis-1,2-dichloroethene, ethylbenzene and total xylene. 

Sample samples 047-SITEll-SP36-40GW-1112001 and 047-SITEll-36-GW-1102001 their blind 
field sample duplicates 047-SITEll-DUP2-GW-1102001 and 047-SITEll-DUPl-GW-1112001 
respectively were submitted to the laboratory to evaluate sampling and analytical precision for 
those compounds determined to be confidently detected. All compounds met CCI’s blind 
duplicate precision criteria of 20% relative percent difference (RPD) for volatile organic 
compounds in an aqueous matrix except trichloroethene in sample 047-SITEll-SP36-40GW- 
1112001 and its duplicate. The RPD was not calculated for the compounds that were detected 
both samples. 

The lack of precision for trichloroethene in the samples mentioned may be due to the lack of 
heterogeneity of the duplicate samples. This lack of precision is anticipated, however, as the 
results approach the limit of detection. The positive results for these compounds in the samples 
mention above should be considered quantitative estimates. This has been indicated by placing 
a “J” qualifier next to the reported positive result on the data summary reports for these 
samples. 

The samples 047-SITE11-DUP2-40GW-1112001,047-SITE11-SP38-44-GW-1112001, 047-SITEll- 
SP35-36-GW-1112001 were analyzed and/or reanalyzed at dilutions. These dilutions were 
required to prevent saturation of the instrument and to allow quantitation of the compounds 
within the linear range of the calibration curve. Positive results for these compounds in the 
samples have been reported from the diluted analyses. All other results and quantitation limits 
have been reported on the sample report summary from the initial analysis. However, higher 
quantitation limits have resulted for specific volatile organic compounds, which were not 
detected, in these samples. This should be noted when assessing these samples for the 
qualitative absence of specific volatile organic compounds. 

C:WY DOCUMENTS\DATA EVALUATIONS\CTO 47iCOMPLETION REPORT QARDOC 



NSB-KINGS BAY 

SUMMARY 

The organic chemistry analyses were performed acceptably, but required qualifying statements. 
This analytical quality assurance memorandum has identified the aspects of the data, which 
required qualification. These qualifiers are noted on the attached data summary reports. A 
support documentation package has been prepared for this quality assurance review and is filed 
with the Contract Task Order 47project file. 
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ATTACHMENT I 

Sample Analyses Summary 
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NSB-KINGS BAY 

Sample Number Date Sampled Lab Sample ID Analyses Required 

047-Sitell-EQ3-1112001 01/l l/2001 01267-l [II 
047-Site1 l-EQ4-1112001 
047-Site1 l-SP38-36-GW-1112001 
047-Site1 l-SP38-40-GW-1112001 
047-Site1 I-SP38-44-GW-1112001 
047-Site1 I-SP38-48-GW-1112001 
047-Site1 l-SP35-36-GW-1112001 
047-Site1 I-SP35-40-GW-1112001 
047-Site1 I-SP35-44-GW-1112001 
047-Site1 l-SP35-48-GW-1112001 
047-Site1 l-SP36-36-GW-1112001 
047-Site1 l-SP41-40-GW-1112001 
047-Site1 l-SP36-40-GW-1112001 
047-Site1 l-SP36-44-GW-1112001 
047-Site1 l-SP36-48-GW-1112001 
047-Site1 l-SP37-36-GW-1112001 
047-Site1 l-SP37-40-GW-1112001 
047-Site1 I-SP37-44-GW-1112001 
047-Site1 I-SP37-48-GW-1112001 
047-Site1 l-SP42-36-GW-1112001 
047-Site1 l-SP42-40-GW-1112001 
047-Site1 l-SP42-44-GW-1112001 
047-Sitell-SP41-44-GW-1112001 
047-Site1 l-SP42-48-GW-1112001 
047-Site1 l-SP39-36-GW-1112001 
047-Site 11 -SP39-40-GW- 111200 1 
047-Site1 l-SP39-44-GW-1112001 
047-Site1 l-SP39-48-GW-1112001 
Trip Blank 
047-Site1 l-SP41-48-GW-1112001 
047-Site1 l-SP40-36-GW-1112001 
047-Site1 l-SP40-40-GW-1112001 
047-Site1 l-SP40-44-GW-1112001 
047-Site1 l-SP40-48-GW-1112001 
047-Site1 I-DUP2-GW-1112001 
047-16OP-0207-O 1 
047-160NP-0207-0 1 
047-TB -0207-o 1 

01/12/2001 01267-10 
01/12/2001 01267-l 1 
01/12/2001 01267-12 
01/12/2001 01267-13 
01/12/2001 01267-14 
01/12/2001 01267-15 
01/12/2001 01267-16 
01/12/2001 01267-17 
01/12/2001 01267-18 
01/12/2001 01267-19 
01/11/2001 01267-2 
01/12/2001 01267-20 
01/12/2001 01267-21 
01/12/2001 01267-22 
01/12/2001 01267-23 
01/12/2001 01267-24 
01/12/2001 01267-25 
01/12/2001 01267-26 
01/12/2001 01267-27 
01/12/2001 01267-28 
01/12/2001 01267-29 
01/11/2001 01267-3 
01/12/200101267-30 
01/12/2001 01267-31 
01/12/2001 01267-32 
01/12/2001 01267-33 
01/12/2001 01267-34 
01/12/2001 01267-35 
01/l l/2001 01267-4 
01/l l/2001 01267-5 
01/l l/2001 01267-6 
01/l l/2001 01267-7 
01/l l/2001 01267-g 
01/12/2001 01267-9 
02/07/2001 02164-l 
02/07/200 1 02 164-2 
02/07/200 1 02 164-3 

111 
[II 
[II 
Ul 
VI 
HI 
HI 
HI 
[II 
[II 
[II 
[II 
ill 
ill 
VI 
HI 
Ul 
VI 
Ul 
HI 
[II 
[II 
ill 
111 
Ul 
HI 
Ul 
HI 
Dl 
ill 
ill 
ill 
Ul 
Ul 
VI 
111 
r11 

Analyses Code: 
[l]-GC Volatiles by Method 8021 

C:!MY DOCUMENTS\DATA EVALUATIONS\CTO 4nCOMPLETION REPORT QARDOC 
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I?U~ 14 02 03:54p STL/Pensacola. 650 478-2671 

Mr. Mike Hali 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensada 
LOG NO: Cl-01194 

Received: 11 JAN 01 
Reported: 22 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
_-"_-_--__ --_--_-_-_-_____-___------------------------------ -I------^c------------- 
01194-l 047-SITEll-SP34-36-GW-192001 Ol-09-01/08:00 
01194-2 047-SITEll-SP34-40-GW-192001 Ol-09-01/09:15 
01194-3 047-SITEll-SP34-44-GW-192001 Ol-09-01/13:20 

-s 
01194-4 047-SITEll-SP34-48-GW-192001 Ol-09-01/14:45 
01194-5 047-SITEll-SP41-36-GW-1102001 Ol-lo-01/08:00 
-----__hr- __---_----I____--_-___I_________________----- ----_ _____-_--__-__---_----- 
PARAMETER 01194-l 01194-2 01194-3 01194-4 01194-5 
___--___-_______^___c________ ______--__ _______"_- ---_--_--- -.-m-w----- _-__--___- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
l,l-Dichloroethane, ug/l 
1,1-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
ug/l 

Surrogate - 
4-Bromofluorobenzene 
(EMJD) , q/l 

Dilution Factor 

33u 33u 
49u 49u 
93u 93u 
900 200 
64U 64U 
43u 11 

5300 5100 
51U 1.6 
46U 46U 
67U 67U 
430 3J.u 
39u 39u 
38U 0.4#3 

100 % 103 % 

98 % 100 % 

33u 
49u 

7;>5 
64W 
43u 

11000 
5lU 
46U 
67U 
31u 
39u 
38U 

103 % 

103 % 

100 

46 
0.64U 

265 

0.625 
0.46U 

3.7 
0.38Ux 
102 % 

3.3u 
4.9u 
9.3u 
4.7U 
6.4U 
4.3u 
1500 ' 
5.1u 
4.6U 
6.7U 

11 
3.9u 
3.8U 

103 % 
x 



flug 14 02 03:54p STL/Pensacola 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

850 478-2671 P-2 

ST1 Pensacola 
LOG NO: Cl-01194 

Received: 11 SAN 01 
Reported: 22 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 2. 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 

-w---w- ___-_---_-__---_ _*----__-- -______________c_-___________________I__---------- 
01194-l 047-SITEll-SP34-36-GW-192001 Ol-09-01/08:00 
01194-2 047-SITEll-SP34-40-GW-192001 Ol-09-01/09:15 
01194-3 047-SITEll-SP34-44-GW-192001 Ol-09-01/13:20 
01194-4 047-SITEll-SP34-48-GW-192001 Ol-09-01/14:45 
01194-5 047-SITEll-SP41-36-GW-1102001 Ol-lo-01/08:00 

..---- r__________------C--L__ ---_c-_--- __L___-________-____------------------------- 
PARAMETER 01194-l 01194-2 01194-3 01194-4 01194-5 

-------_-- ______c____________^--------- _-__*_---- --c--c--e- ---------.. ---------- 
Prep Time 0o:oo 0o:oo 0o:oo _..v w-s 
Analysis Date 01.15.01 01.16.01 01.16.01 Ol.lY.01 01.16.01 
Analysis Time 16:50 15:29 23:52 l3:30 17:21 
3atch ID LUWOO4 LUwOO5 LUWOO5 LUWOO6 LUWOOS 
Prep Method 5030 5030 5030 5030 5030 
Analyst SA SA SA SA SA 

_--___________I__c__--------- ___...__..m_- _--_-_---- -m------e- ---.------- -..---.-w+-- 



Rug 14 02 03:54p STL/Pensacola 850 478-2671 P-3 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Yacksonville, FL 32215 Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
-_---e--m_ --______-_________________l_______l___r_---------- -------------.--- ------- 

4 01194-6 047-S1TE11-DUP1-GW-1102001 Ol-lo-01/08:00 
01194-7 047-SITEll-EQl-192001 Ol-09-01/14:00 
01194-8 047-SITEll-EQZ-192001 Ol-lo-01/08:00 

_-___L___c__________------------------------------ ---------I----.--- -m__-- -_---_..-_- 
PARAMETER 01194-6 01194-7 4 01194-a 
------_--__^-___-c___________ ___c______ _____-__-" u-------e- ---------- _--_---_-- 

Sll Pensacola 
LOG NO: Cl-01194 

Received: 11 JAN 01 
Reported: 22 JAN 01 

Aromatic and Halogenated Volatiles (8021) 
Benzene, ug/l 
l,l-Dichloroethane, ug/l 
I,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 
Surrogate - 4-Bromofluorobenzene (ELCDI, ug/l 
Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

3.3u 
4.9u 
9.3u 
4.7u 
6.4U 
4.3u 

- 1400 
5.1u 
4.6U 
6.7U 

11 
3.9u 
3.8U 

103 % 
103 % 

10 
01.16.01 

18:17 
LlUWoo5 

5030 
SA 

0.33u 
0.49u 
0.93u 
0.47u 
0.64U 
0.43u 

1.2u 
0.51u 
0.46U 
0.67U 
0.31u 
0.39u 
0.38U 
101 % 
103 % 

1 
01.15.01 

22:26 
LUwOO4 

5030 
SA 

0.33U 
0.49u 
0.93u 
0.47u 
0.64U 
0.43u 

1.2u 
0.51u 
0.46U 
0.67U 
0.31u 
0.39u 
0.38U 
102 % 
105 8 

1 
01.16.01 

19:13 
LUwOO5 

5030 
SA 

f--__-____-_________-- - - - - - - _  ___-I___c- __-_______ __--_____- ____..__e-- . - -_+ - - - - - -  



Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 171810126 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
------____ ---___----_------__-____________^_______---------- --___--___--__-__-_-___ 
01267-l 047-SITEll-EQ3-1112001 Ol-ll-01/13:00 
01267-2 047-SITEll-SP41-40-GW-1112001 Ol-ll-01/12:00 
01267-3 047-SITEll-SP41-44-GW-1112001 Ol-ll-01/13:00 
01267-4 047-SITEll-SP41-48-GW-1112001 Ol-ll-01/14:00 
01267-5 047-SITEll-SP40-36-GW-1112001 Ol-ll-01/12:05 
--------__ ----__---------___--_______________I____---------- ----------------------- 
PARAMETER 01267-l 
_-----------^_______--------- ---_______ 

Aromatic and Halogenated 
Volatiles (8021) 

Benzene, ug/l 0.334 
l,l-Dichloroethane, ug/l 0.49u 
l,l-Dichloroethene, ug/l 0.93u 
cis-1,2-Dichloroethene, ug/l 0.47u 
trans-1,2-Dichloroethene, ug/l 0.64U 

0.43u 
1.2u 

0.51u 
0.46U 
0.67U 
0.3l.u 
0.39u 
0.38U 
103 % 

Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
u9/l 

Surrogate - 
4-Bromofluorobenzene 
@LCD), ug/l 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

__-____---_------------------ 

105 % 

1 
01.16.01 

22:56 
LUWOO5 

5030 
SA 

- - - - - - - - - 

01267-2 01267-3 - 01267-4 01267-5 
-______--- _____-__-_ ---------- ---------- 

1.8 
4.4 

0.93u 
26 

0.64U 
9.6 

0.5825 
0.46U 
0.67U 

0.76flT 
2.7 

0.4Q.Jq 
102 % 

101 % 

1 

3.7r3 
4.9u 
9.3u 
4.7u 
6.4U 

0.72$?+ 
1500 
5.1u 
4.6U 
6.7U 

16 
3.9u 

0.380 
103 % 

3.3u 
4.9u 
9.3u 
4.7u 
6.4U 
4.3u 
1200 
5.1u 
4.6U 
6.7U 

13 
3.9u 
3.8U 

102 % 

103 % 

1,lO 10 
01.16.01 01.17.01 01.17.01 

12:27 17:07 18:03 
LUWOO5 LUWO06 LUWO06 

5030 5030 5030 
SA SA SA 

3.3u 
4.9u 
9.3u 
4.7U 
6.4U 
4.3u 

200 
5.1u 
4.6U 
6.7U 
3.1u 
3.9u 
3.8U 

104 % 

104 % 

10 
11.07.01 

01:44 
LUWOO5 

5030 
SA 

______--- - - - - - - - - - -  ---_-__M__ _-_- -mm-- -  



STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAB 01 
Reported: 25 JAB 01 

Mr. Mike Halil. 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

Aromatic and Balogenated 

Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 

Volatiles (8021) 

Toluene, ug/l 

Benzene, ug/l 

l,l,l-Trichloroethane, ug/L 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 

1,1-Dichloroethane, ug/l 

Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 

l,l-Dichloroethene, ug/l 

w/l 
Surrogate - 

4-Bromofluorobenzene 
(ELCD) , ug/l 

Dilution Factor 

cis-1,2-Dichloroethene, ug/l 

Analysis Date 
Analysis Time 
Batch ID 
Prep Method 

trans-1,2-Dichloroethene, us/l 

Analyst 
----------------------------- ______-_-_ ----____-- - - - - - - - - - -  _ - - - - - - - - -  - m - T - - - - - -  

0.43u ’ 
o.,,yi(z 0.51u 

2.0 

5.8 
0.46U 

2.0 

0.46U 

2.6 

0.46U 
0.67U 

0.49u 

0.67U 

4.7 

0.67U 

2.0 

0.31u 

0.93u 

0.31u 

0.93u 

1.3 
0.39u 

0.93u 

3.4 

0.47u 

3.6 
0.38U 

71 

0.38U 

85 

150 
103 % 

0.64U ! 

102 % 

0.64U 0.7357 

101 % 

104 % 104 % 103 % 

1 1 1 
01.17.01 01.17.01 01.17.01 

02:40 03:36 18:59 
LWOO5 LUwOO5 LWO06 

5030 5030 5030 
SA SA SA 

3.3u 
4.9u 
9.3u 

24 
6.4U 
4.3u 
1400 
5.1u 
4.6U 
6.7V 

8.0,3?fs 
3.9v 
3.8V 

102 % 

10 

0 .=F-Y 
0.49u 
0.93v 
0.47u 
0.64U 
0.43v 

l.$FY 
l.cu?y 

0.46U 
0.67V 
0.3l.u 
0.39u 
0.38U 
101 % 

103 % 

1 
01.18.01 01.18.01 

06:lO 07:06 
LVWOO6 LVWOO6 

5030 5030 
SA SA 



Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 171810126 
REPORT OF RESULTS Page 3 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
----.. ..---- ------_-----__----__------------------------------ ------___----__---_____ 
01267-11 047-SITEll-SP38-36-GW-1112001 Ol-12-01/07:35 
01267-12 047-SITEll-SP38-40-GW-lll2001 Ol-12-01/08:30 
01267-13 047-SITEll-SP38-44-GW-1112001 Ol-12-01/09;30 
01267-14 047-SITEll-SP38-48-GW-1112001 Ol-12-01/10:10 
01267-15 047-SITEll-SP35-36-GW-1112001 Ol-12-01/07:40 
__--_____- ---_-----------_---------------------------------- ----------------------- 
PARAMETER 01267-11 
------------------_---------- ------~___ 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 1.4 
l,l-Dichloroethane, ug/l 0.49u 
l,l-Dichloroethene, ug/l 0.93u 
cis-1,2-Dichloroethene, ug/l 6.5 
trans-1,2-Dichloroethene, ug/l 0.64U 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
IELCD), ug/l 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

----___-----------_---------- 

0.43u 
130 

0.51u 
0.46U 
0.67U 

7.0 
0.39u 
0.38U 
100 % 

99 % 

1 
01.17.01 

06:24 
LWOOS 

5030 
SA 

01267-12 01267-13 01267-14 01267-15 
---------- ___-______ ---------- ------___- 

0.83flg 
0.49u 
0.93u 

2.9 
0.64U 
0.43u 

90 
l.Opq 

0.46U 
0.67U 

1.8. 
0.39u 
0.38U 

99 % 

33u 33u 0.33u 
49u 49u 0.49u 
93u 93u 0.93u 
47u 47u 62 
64W 64U 8.4 
43u 43u 0.43u 

15000 v 5100d 56' 
51u 510 0.51u 
46U 46U 0.46U 
67U 67U 0.67U 
31u 31u 22 
39u 39u 53 
38U 38U 0.38U 

102 % 102 % 102 % 

101 % 103 % 

1 
01.19.01 

13:42 20:44 
LWOOB LWOO7 

5030 5030 
SA SA 

106 % 102 % 
z 

1 
01.18m 01.18.01 

21:40 02:26 
LWOO7 LWO06 

5030 5030 
SA SA 

- - - - - - - -  - - - - - - - - - _  - - - - - - - - - -  - - - - - - - - - -  _____m-..-- 



.nug 14 c!2.c!4:c?r?p 

Mr. Mike Halil 
CCI/JA Jones Env. SVCE. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 171810126 
REPORT OF RESULTS Page 4 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
--- .__- ---- ----------------__--________________I___---------- ----_-_--_-___--__-____ 
01267-16 047-SfTEll-SP35-40-GW-1112001 Ol-12-01/09:10 
01267-17 047-SITEll-SP35-44-GW-1112001 Ol-12-01/09:35 
01267-18 047-SITEll-SP35-48-GW-1112001 Ol-12-01/10:10 
01267-19 047-SITEll-SP36-36-GW-1112001 Ol-12-01/11:00 
01267-20 047-SITEll-SP36-40-GW-1112001 Ol-12-01/11:30 
_--__----- --------------------________________I___---------- ------------__--------- 
PWTER 01267-16 01267-17 01267-18 01267-19 01267-20.8 
_____-I-_-----_____-_________ --. _-__--- ___------- --_------- ---------- ---------_ 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 3.7 11u 3.3u 3.1 3.3u 
l,l-Dichloroethane, ug/l 4.9u 9.5u 4.9u 0.49u 4.9u 
l,l-Dichloroethene, ug/l 9.3u 17u 9.3u 0.93u 9.3u 
cis-1,2-Dichloroethene, ug/l 37 150 0.47u 0.47u 24 
trans-1,2-Dichloroethene, uq/l 6.4U 12u 0.64U 0.64U 6.4U 

2.2 2ou 11 0.43u 8.3;/5 
1300 22000 460 90 1700 
5.1u 11u 5.1u 0.5457 5.1u 
4.6U 16U 4.6U 0.46U 4.6U 
6.7U 18U 6.7U 6.7U 

33 55 25 O"iE3$ IOf 
3.9u 24U 3.9u 0.39u 3.9u 

0.38U 16U 3.8U 0.38U 3.8U 
116 % 105 % 102 % 100 % I.17 % 

V 

Ethylbenzene, ug/l 
- Tetrachloroethene, ug/l 

Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/1 

Surrogate - 
I-Bromofluorobenzene 
(ELCD) , q/l 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

-----_----------------------- 

* 
104 % 102 % I 100 % 102 % 116 % 

1,lO 50 10 1 10 
01.18.01 01.18.01 01.19.01 01.19.01 01.19.01 

17:Ol 16:41 01:24 02:20 17:23 
LUwOO7 PHWOOS LUwOO7 LUWOO7 LUWO08 

5030 5030 5030 5030 5030 
SA CP SA SA SA 

.w----.w__^- -_________ ________-- _____-__-- _-__----_- 



Fb.1~~ 1.4 92 04: clnp STL/PemcDccla . _I 850 478-26.?1; 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

Sn Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 ICINGS BAY SUB BASE 
Sampled By: Client 

Code: 171810126 
REPORT OF RESULTS Page 5 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
-.------__- -------------------------------------------------- -------_-------_-______ 
01267-21 047-SITEll-SP36-44-GW-1112001 Ol-12-01/13:15 
01267-22 047-SITEll-SP36-48-GW-1112001 Ol-12-01/12:40 
01267-23 047-SITEll-SP37-36-GW-1112001 Ol-12-01/11:00 
01267-24 047-SITEll-SP37-40-GW-1112001 Ol-12-01/11:50 
01267-25 047-SITEll-SP37-44-GW-1112001 Ol-12-01/12:30 
---------- --------------------____________________---------- ----------------------- 
PARAMETER 01267-21 01267-22 01267-23 01267-24 01267-25 
------_---------------------- -------___ ____-____- ___------- __-------- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 3.0 6.1 
l,l-Dichloroethane, ug/l 

0 *8927-y 2.2 1.5 
22 0.36J7 0.56flf 23 0.19u 

l,l-Dichloroethene, ug/l 0.33u 0.33u 0.33u 0.33u 0.33u 
cis-1,2-Dichloroethene, ug/l 340 14 i3++FF&2 \,qu 180 17 
trans-1,2-Dichloroethene, ug/l 1.8 0.23U 0.23U 0.60,&d 0.23U 
Ethylbenzene, ug/l 

2 t& *\., z 
12 12 

Tetrachloroethene, ug/l 3.7 
Toluene, ug/l 0.22373 l'$J 0.67/r7;fs 
l,l,l-Trichloroethane, ug/l 0.31u 0.31u 0.31u 0.31w 0.31u 
1,1,2-Trichloroethane, ug/l B-&U &-9&Z& 0.36U 0.36U ckssd& ,$40.36U 
Trichloroethene, ug/l 1.1 0.22u 0.22u 0.47w-f 0.22u 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4!&&.31U& .31q.;;;;p Q&z& ,qo. 31;: 
104 % 108 % 105 % 108 % 

4-Bromofluorobenzene (PSD), 
ug/l 

“4 
Surrogate - 97 % 108 % 104 % 97 % 108 % 

4-Bromofluorobenzene 
(ELCD), ug/l 

Dilution Factor 1,lO 1 1 1 1 
Analysis Date 01.18.01 01.18.01 01.18.01 01.19.01 01.19.01 
Analysis Time 2O:Ol 21:oa 22:14 01:34 18:46 
Batch ID PHwOO7 PHWOOS PEW009 PEW009 PBWOlO 
Prep Method 5030 5030 5030 5030 5030 
Analyst CP CP CP CP CP 

----------------------------- -_-_------ ---__---__ ________-- ___------- ---------- 



Aug 14, 02 04:Olp' STL/Pen&acola~ 
‘. 

850 478-Bt671 P-6 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 171610126 
REPOXT OF RESULTS Page 6 

LOG NO 
DATE/ 

SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
-__-__---_ -------------------------------------------------- ----I------_------_---- 
01267-26 047-SITEll-SP37-48-GW-1112001 
01267-27 

Ol-12-01/13:00 
047-SITEll-SP42-36-GW-1112001 Ol-12-01,'13:00 

01267-28 O47-SITE11-SP42-4O-GW-lll2OOl Ol-12-01/13:30 
01267-29 047-SITEll-SP42-44-GW-1112001 Ol-12-01/14:00 
01267-30 047-SITEll-SP42-48-GW-1112001 Ol-12-01/14:45 
----_---__ --------c-----_----------------------------------- ~-_-------------------- 
PARAMBTER 01267-26 01267-27 01267-28 01267-29 01267-30 
--_-------------------------- --__-__--_ ___-____-- --_-__---_ __--_--_-- ____-__--- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
1,1-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 

0 * 3&& 
0.21u 
0.19u 

o.T3u 
11 

0.23U 
13 

3.8 
0.55JMc3 

0.31u 
0.36U 

0.3&H-g 
3.2 

0.46W3 
104 % 

0.33u 
0.33fl5 

0.23U 
0.39u 

2.1u 
1.9u 
3.3u 
1.4u 
2.3U 

4.2Hf 
2400 

2.4n.j 
3.1u 
3.6U 

14 
4.8U 

4.7J.FfJ 
108 % 

2.3 
4.1 

0.93u 
62 

0.64U8 
56 

0.5:sy 
0.46U 
0.67U 

0.44Jq 
2.8 

0.38U 
102 % 

4 

1.6 
1.4 

0.93u 
69 

0.64U 
85 

Tsichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

I-Bromofluorobenzene 
El/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD), ug/I 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

0.31u 
1.5f.j 

0.22u 
0.48U 

0.53&s 
104 % 

0.4&J 
0.67U 

0.81&5 
2.5 
180 

79 % 
(PID), 

106 % 

1 
01.19.01 

19:53 
PHw010 

5030 
CP 

----------------------------- ___---____ - 

1 10,100 1 1 
01.19.01 01.19.01 01.19.01 01.19.01 

02:07 06:OO 04:ll OS:07 
PBw010 PHwOO9 LUwOO7 LUwOO7 

5030 5030 5030 5030 
CP CP SA SA 

-------- -___---_-_ __________ _____m_-em 
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Aug 14 02 04:Olp STL/Pensacola 850 478-2671 P.7 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 171810126 
REPORT OF RESULTS Page 7 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
---------- ---------___________~~~~~~~~~~~~~~~~~~~~-~~ -m-v--- ________---_----- ------ 
01267-31 047-SITEll-SP39-36-GW-1112001 Ol-12-01/13:40 
01267-32 047-SITEll-SP39-40-GW-1112001 Ol-12-01/14:00 
01267-33 047-SITEll-SP39-44-GW-1112001 Ol-12-01/14:35 
01267-34 047-SITEll-SP39-48-GW-1112001 Ol-12-01/15:15 
_______-_- ---______--_________-------------------------- __-- --------- _ _ ..-- -------- 
PARAMETER 01267-31 01267-32 01267-33 01267-34 
_____________-____-__________ ---------- ---------- _____----- ---------- _____-__-- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 3.3u 3.3u 
l,l-Dichloroethane, ug/l 4.9u 4.9u 
l,l-Dichloroethene, ug/l 9.3u 9.3u 
cis-1,2-Dichloroethene, ug/l 4.7u 4.7u 
trans-1,2-Dichloroethene, ug/l 6.4U 6.4U 
Ethyl-benzene, ug/l 4.3u 4.3u 
Tetrachloroethene, ug/l 1800 2900 
Toluene, ug/l 5.1u 5.1u 
l,l,l-Trichloroethane, ug/l 4.6U 4.6U 
1,1,2-Trichloroethane, ug/l 6.7U 
Trichloroethene, ug/l 4.w0 A>$ 
Vinyl chloride, ug/l 3.9u 3.9u 
Xylenes, Total, ug/l 3.8U 3.8U 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 101 % 100 % 
Surrogate - 4-Bromofluorobenzene 102 % 102 % 

(ELCD), w/l 
Dilution Factor 10 > 10,100 
Analysis Date 01.19.01 01.19.01 
Analysis Time 18:19 19:14 
Batch ID LUWOOP LUWOOB 
Prep Method 5030 5030 
Analyst SA SA 

_____ -_-----_- _ ._ . ..---------- ---------- __-------- -____----- - 

0.85/J 2.1u 
3.4 l.PU 

0.33u 3.3u 
8.5 1.4u 

0.23U 2.3u 
7.2 6.9!3 
190 680 

0.5557 2.1u 
0.31u 3.1u 

1.2)+ 3.6U 

;:j;~$ 
2.2u 
4.8U 

. 3.1u 
103 % 105 % 

98 % 104 % 

i1.22.01 1 01.22.01 10 

14:36 19:03 
PHWOll PHwO11 

5030 5030 
CP SA 

___--___ . ..--------- 



Feb 16 01 03:57p STLYPensacola 

Mr. Mike Halil 
CHZM Hill 
115 Perimeter Center Place NE 700 
Atlanta, GA 30346 

850 478-2671 P-2 

snbnsaah 

LOG NO: Cl-02164 
Received: 08 FEB 01 
Reported: 16 FEE 01 

Requisition: 160027 

Project: CTO-0047, NAVSUB KINGS BAY, GA 
Sampled By: Client 

Code: 135810216 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
--m-_--_-_ --------_----_---_-------------------------------- ______________----_____ 
02164-l 047-I6OP-0207-01 02-07-Ol/ll:OO 
02164-2 047-16ONP-0207-01 02-07-01/10:30 
----_--_-_ -----------------_-------------------------------- ------------_---------- 
PARAMETER 02164-l 02164-2 
------------------_---------- _________- ___-_-__-_ ------_--- ___-__---_ ---------- 
Aromatic and Halogenated Volatiles (8021) 

. 

Benzene, ug/l 0.28 
l,l-Dichloroethane, ug/l 

d5 0.3l.3 

l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 

0%?6 o%i2f 

trans-1,2-Dichloroethene, ug/l 0.23U 0.23U 
Ethylbenzene, ug/l 0.39u 0.39u 
Tetrachloroethene, ug/l 
Toluene, ug/l 0.2:$9 o.,k+24 
l,l,l-Trichloroethane, ug/l 0.31u 
1,1,2-Trichloroethane, ug/l 0.36U 
Trichloroethene, ug/l 

OI)g&f 
17 17 

Vinyl chloride, ug/l 0.48U 0.48U 
Xylenes, Total, ug/l 0.31u 0.31u 
Surrogate - I-Bromofluorobenzene (PID), ug/l 107 % 105 % 
Surrogate - 4-Bromofluorobenzene (ELCD), ug/l 104 % 96 % 
Dilution Factor 1 1 
Analysis Date 02.14.01 02.14.01 
Batch ID PBwO22 PIiwO22 
Prep Method 5030 5030 
Analyst DK DK 

_____--___-_____-___--------- ---------- ---------- ---------- ---------- ---------- 

3355 Mclmum Drive l Pemacda, FL 32514 l Tel: 850 474 1001 - Fax: 850 478 2671 l www.rtlinc.com 

STLfkmacolaisapariofSewemhntLa~es.~. 



GPL LABORATORIES, LLLP 

Summary of Analytical Results 

Client ID 047-181 
GPL ID: 109127-001-01-l/2 
Matrix: Soil 
Date Collected: 09/24/01 
Date Received: 09/25/01 

Prep Method: Analytical Method: SW9060 
Prep Date: Date Analyzed: 10/02/01 
Prep Time: Time Analyzed 07:30 
Prep Batch 0 Analysis Batch 12100 

Parameter 
Total Organic Carbon 

Result 
705 

Rep Limit 
11Y 

Units Qualifier D.F. 

w’@ 1 



GPL LABORA TORIES, LLLP 

Summary of Analytical Results 

Client ID 047-181 
GPL ID: 109127-001-01-l/2 
Matrix: Soil 
Date Collected: 09/24/01 
Date Received: 09/25/01 

Prep Method: Analytical Method: SM5310M 
Prep Date: Date Analyzed: 10/02/01 
Prep Time: Time Analyzed 07:30 
Prep Batch Analysis Batch 12102 

Parameter 
I-racbon Organic Carbon 

Result 
. 

Rep Limit 
1 

Units Qualifier D.F. 
% 1 



GPL LABORA TORIES, LLLP 

Summary of Analytical Results 

Client ID 047-181 
GPL ID: 109127-001-01-l/2 
Matrix: Soil 
Date Collected: 09/24/01 
Date Received: 09/25/01 

Prep Method: Analytical Method: CLP-SOLIDS 
Prep Date: Date Analyzed: 09/27/01 
Prep Time: Time Analyzed 15:00 
Prep Batch Analysis Batch 12007 

Parameter 
Percent Solrds 

Result 
. 

Rep Limit 
0 

Units Qualifier D.F. 
% 1 



Attachment III

Raw Data



Table D-2 
Source Area Delineation No.2 Analytical Results 

January 8 - 12,200l 

P-35 

W-36 

I 36 to 40 

40 to 44 

44 to 48 

48 to 52 

36 to 40 

40 to 44 

44 to 48 

48 to 52 

36 to 40 

40 to 44 

44 to 48 

48 to 52 

<39 900 

<39 200 

<39 77J 

3.7 46 

53 62 

<3.9 37 

~24 150 

<3.9 <0.47 

<0.39 <0.47 

<3.9 24 

5.2 340 

2.9 14 

P-37 36 to 40 1.2 0.58 J 

40 to 44 5.1 180 

44 to 48 1.3 17 

48 to 52 3.2 11 

P-38 36 to 40 co.39 6.5 

40 to 44 

44 to 48 

48 to 52 

-co.39 2.9 

<39 <47 

<39 <47 

8.4 

<6.4 

<12 

<0.64 

<0.63 

<6.4 

1.8 

<0.23 

<0.23 

0.6 J 

<0.23 

<0.23 

<oh4 

<o&l 

44 

44 

I 5,300 6,630.O 6,630.O 11 

5,300.o 53.1 

11,077.o 11,077.o 

93.2 123.6 

201.4 201.4 

1,370.o 1,375.9 

22,205.O 22,205.O 

485.0 496.0 

430 

<31 5,100 

<31 11,000 

0.5 J 43 

22 56 

33 1,300 

55 22,000 

25 460 

0.38 J 90 

10 1,700 

1.1 14 

<0.22 0.42 J 

-co.22 6 

0.47 J 3.5 

<0.22 3.7 

0.31 J 3.8 

7 130 

1.8 90 

<31 15,000 

<31 5,100 

90.4 94.0 

1,734.0 1,742.3 

362.1 413.5 

17.3 37.7 

7.8 13.4 

189.7 229.8 

22.0 36.2 

18.3 36.7 

143.5 144.9 

94.7 96.5 

15,000.0 15,000.0 

5,100.o 5.100.0 

Page 1 of 2 



Table D-2 
Source Area Delineation No.2 Analytical Results 

January 8 - 12,200l 

SP-39 36 to 40 <3.9 <4.7 

40 to 44 <3.9 <4.7 

44 to 48 0.55 J 8.5 

48 to 52 <4.8 <1.4 

SP-40 36 to 40 <3.9 <4.7 

40to44 <0.39 <0.47 

44 to 48 3.4 71 

48 to 52 3.6 85 

SP-41 36 to 40 <3.9 <4.7 

40 to 44 2.7 26 

44 to 48 <3.9 <4.7 

48 to 52 <3.9 <4.7 

SP-42 36 to 40 <0.48 0.33 J 

40 to 44 ~4.8 <1.4 

44 to 48 2.8 62 

48 to 52 2.5 69 

Notes: 
J: J qualifier denotes the concentration is estimated. 
bls: below land surface 
DCE: Dichloroethene 
TCE: Trichloroethene 
PCE: Tetrachloroethene 
TCLE: Total Chlorinated Ethenes 
VOCs: Volatile Organic Compounds 
All concentrations reported in micrograms per liter @g/L) 
TCLE is defined as the summation of PCE, TCE, DCE, and Vinyl Chloride. 
Total WCs is defined as the sum of all detected constituents by USEPA Method 80218. 

<6.4 4.3 J 1,800 1,804.3 1,804.3 

<6.4 5.6 J 2,900 2,905.6 2,905.6 

<0.23 <0.22 190 199.1 212.9 

<2.3 <2.2 680 680.0 686.9 

<6.4 <3.1 200 200.0 200.0 

co.64 <0.31 11 11.0 13.8 

<oh4 <0.31 2.8 77.2 95.9 

0.73 J 1.3 1.6 92.2 333.0 

<6.4 11 1,500 1,511.0 1,511.0 

<oh4 0.76 J 73 102.5 119.2 

<6.4 16 1,500 1,516.0 1,520.4 

<6.4 13 1,200 1,213.0 1,213.0 

<0.23 <0.22 0.51 J 0.8 2.6 

~2.3 14 2,400 2,414.0 2,425.3 

<oh4 0.44 J 3.4 68.6 131.6 

<oh4 0.81 J d.2 72.3 342.6 

Page 2 of 2 



STL Pensacola 
LOG NO: Cl-01194 

Received: 11 JAN 01 
Reported: 22 JAN 01 Mr. Mike Halil 

CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 1 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED _-__--____ -------------------------------------------------- -_-________-_-_________ 
01194-l 047-SITEll-SP34-36-GW-192001 Ol-09-Ol/OE:OO 
01194-2 047-SITEll-SP34-40-GW-192001 Ol-09-01/09:15 
01194-3 047-SITEll-SP34-44-GW-192001 Ol-09-01/13:20 
01194-4 047-SITEll-SP34-48-GW-192001 Ol-09-01/14:45 
01194-5 047-SITEll-SP41-36-GW-1102001 Ol-lo-Ol/OE:OO 
--_-_-_-__ -----_--_--_----_-______________________---------- _-_-________-_-__-_-___ 
PARAMETER 01194-l 01194-2 01194-3 01194-4 01194-S 
---_-_-----_----_-__--------- ---------- ---------- ------_--- ---------- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 33u 33u 33u 2.8 3.3u 
:l,l-Dichloroethane, ug/l 49u 49u 49u l.OJ7 4.9u 
l,l-Dichloroethene, ug/l 93u 93u 93u 0.93u 9.3u 
cis-1,2-Dichloroethene, ug/l 900 200 7757 46 4.7u 
trans-1,2-Dichloroethene, ug/l 64U 64U 64U 0.64U 6.4U 
Ethylbenzene, ug/l 43u 11 43u 26 4.3u 
Tetrachloroethene, ug/l 5300 5100 11000 43 1500 
Toluene, ug/l 51u 1.6 51u 0.657 5.1u 
l,l,l-Trichloroethane, ug/l 46U 46U 46U 0.46U 4.6U 
1,1,2-Trichloroethane, ug/l 67U 67U 67U 0.67U 6.7U 
Trichloroethene, ug/l 430 31u 31u 0.557 11 
Vinyl chloride, ug/l 39u 39u 39u 3.7 3.9u 
Xylenes, Total, ug/l 38U 0.4J7 38U 0.38U 3.8U 
Surrogate - 100 % 103 % 103 % 102 % 103 % 

4-Bromofluorobenzene (PID), 
q/l 

Surrogate - 98 % 100 % 103 % 103 % 103 % 
4-Bromofluorobenzene 
(ELCD), ug/l 

Dilution Factor 100 1,100 100 1 10 
______------------------- ____ __-------- ---------- __-_------ -----.----- _--------- 

3355 McLemore Drive l Pensacola, FL 32514 - Tel: 850 474 1001 l Fax: 850 478 2671 l www.stlinc.com 

STL Pensacola IS a nart of Sevem Trent Laboratones Inc 



Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01194 

Received: 11 JAN 01 
Reported: 22 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 2 

DATE/ 
LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
----_-_-__ -------------------------------------------------- __-___-______-_________ 
01194-l 047-SITEll-SP34-36-GW-192001 ol-09-ol/oa:oo 
01194-2 047-SITEll-SP34-40-GW-192001 Ol-09-01/09:15 
01194-3 047-SITEll-SP34-44-GW-192001 Ol-09-01/13:20 
01194-4 047-SITEll-SP34-48-GW-192001 Ol-09-01/14:45 
01194-5 047-SITEll-SP41-36-GW-1102001 oi-lo-ol/oa:oo 
---------- --_-__-_-_-_____________________________---------- -_-_-_----_------------ 
PARAMETER 01194-l 01194-2 01194-3 01194-4 01194-5 
----------------------------- _------_-_ ---------- ---------- ---------- ---------- 

Prep Time 0o:oo 0o:oo 0o:oo --- --- 
Analysis Date 01.15.01 01.16.01 01.16.01 01.17.01 01.16.01 
Analysis Time 16:50 15:29 23:52 13:30 17:21 
Batch ID LUWOO4 LUWOO5 LUWOO5 LUWO06 LUwOO5 
Prep Method 5030 5030 5030 5030 5030 
Analyst SA SA SA SA SA 

----------------------------- ---------- ---------- -_-------- ---------- _-_--_---- 

3355 Mclemore Drive l Pensacola, FL 32514 l Tel: 850 474 1001 l Fax: 850 478 2671 l www.stlinc.com 

ST1 Pensacola IS a nart of Severn Trent Laboratories Inc 



STL Pensacola 
LOG NO: Cl-01194 

Received: 11 JAN 01 
Reported: 22 JAN 01 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 3 

LOG NO 
DATE/ 

SAMPLE DESCRIPTION , LIQUID SAMPLES TIME SAMPLED 
-__-_----_ -------------------------------------------------- -_-_-_-_-_____-________ 
01194-6 047-S1TE11-DUP1-GW-1102001 Ol-lo-01/08:00 
01194-7 047-SITEll-EQl-192001 Ol-09-01/14:00 
01194-8 047-SITEll-EQ2-192001 Ol-lo-01/08:00 
----_----- -------------------------------------------------- _____-_-_-____-___-____ 
PARAMETER 01194-6 01194-7 01194-8 
-------------------e-----e--- ---------- _---___-__ --___-_-__ ------_-__ ----_----- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 3.3u 0.33u 0.33u 
l,l-Dichloroethane, ug/l 4.9u 0.49u 0.49u 
l,l-Dichloroethene, ug/l 9.3u 0.93u 0.93u 
cis-1,2-Dichloroethene, ug/l 4.7u 0.47u 0.47u 
trans-1,2-Dichloroethene, ug/l 6.4U 0.64U 0.64U 
Ethylbenzene, ug/l 4.3u 0.43u 0.43u 
Tetrachloroethene, ug/l 1400 1.2u 1.2u 
Toluene, ug/l 5.1u 0.51u 0.51u 
l,l,l-Trichloroethane, ug/l 4.6U 0.46U 0.46U 
1,1,2-Trichloroethane, ug/l 6.7U 0.67U 0.67U 
Trichloroethene, ug/l 11 0.31u 0.31u 
Vinyl chloride, ug/l 3.9u 0.39u 0.39u 
Xylenes, Total, ug/l 3.8U 0.38U 0.38U 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 103 % 101 % 102 % 
Surrogate - 4-Bromofluorobenzene (ELCD), ug/l 103 % 103 % 105 % 
Dilution Factor 10 1 1 
Analysis Date 01.16.01 01.15.01 01.16.01 
Analysis Time 18:17 22:26 19:13 
Batch ID LUWOOS LUWOO4 LUWOOS 
Prep Method 5030 5030 5030 
Analyst SA SA SA 

_____________________________ _____-_--- ---------- ---------- ---------- ---------- 

3355 Mclemore Drive l Pensacola, FL 32514 l Tel: 850 474 1001 l Fax: 850 478 2671 l www.stl-inc.com 
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STL Pensacola 
LOG NO: Cl-01194 

Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

Received: 11 JAN 01 
Reported: 22 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 173810122 
REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
DATE/ 

TIME SAMPLED 
-____-_-__ -------------------------------------------------- _______________________ 
01194-g Trip Blank 01-10-01 
-____-_-_L -------------------------------------------------- -_-______-_-_-_________ 
PARAMETER 01194-g 
----------------------------- ----_-____ ___----___ __________ L_________ ---------- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 0.33u 
l,l-Dichloroethane, ug/l 0.49u 
l,l-Dichloroethene, ug/l 0.93u 
cis-1,2-Dichloroethene, ug/l 0.47u 
trans-1,2-Dichloroethene, ug/l 0.64U 
Ethylbenzene, ug/l 0.43u 
'Tetrachloroethene, ug/l 1.2u 
Toluene, ug/l 0.51u 
l,l,l-Trichloroethane, ug/l 0.46U 
1,1,2-Trichloroethane, ug/l 0.67U 
Trichloroethene, ug/l 0.31u 
Vinyl chloride, ug/l 0.39u 
Xylenes, Total, ug/l 0.38U 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 103 % 
Surrogate - 4-Bromofluorobenzene (ELCD), ug/l 102 % 
Dilution Factor 1 
Analysis Date 01.16.01 
Analysis Time 22:Ol 
Batch ID LUwOO5 
Prep Method 5030 
Analyst SA 

_______--_---------------- __- _--------- ---------- ___-_----- ___-_---_- ---------- 
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LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
----------_--_-__-______________________---------- -------------_--_---___ 

01194-10 Method Blank 
01194-11 Lab Control Standard True Value 
01194-12 Lab Control Standard Result 
01194-13 Lab Control Standard % Recovery 
01194-14 LCS Accuracy Control Limit (%R) 
_-______-- --------_-----_-_--_--~-~-~~-~-~~--~~-~-~--~-----~ _-__-___-_-____________ 
PARAMETER 01194-10 01194-11 01194-12 01194-13 01194-14 
_-_------_-_---------~-~--~~~ ---------- ---------- ---------- -_-------- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
1,1-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD) , ug/l 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

0.33u 
0.49u 
0.93u 
0.47u 
0.64U 
0.43u 

1.2u 
0.51u 
0.46U 
0.67U 
0.31u 
0.5J7 
0.38U 

96 % 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

150 
50 

47 94 % 78-120 
41 82 % 74-131 
46 92 % 56-145 
42 84 % 70-120 
49 98 % 71-120 
48 96 % 72-145 
44 88 % 65-134 
47 94 % 77-122 
41 82 % 55-130 
38 76 % 61-136 
45 90 % 74-122 
40 80 % 4-126 

140 93 % 76-128 
48.2 96 % 70-130 

95 % 50 43.5 87 % 70-130 

1 1 
01.15.01 01.15.01 

12:41 13:37 
LUwOO4 LUwOO4 

5030 5030 
SA SA 

, 
01.15.0; 

13:37 
LUwOO4 

5030 
SA 

1 1 
01.15.01 01.15.01 

13:37 13:37 
LUwOO4 LUwOO4 

5030 5030 
SA SA 

_--_--_---------------------- -----_--_- -_________ __________ __-__-__-- ---------- 
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LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
-----_---_ -------------------------------------------------- _______________________ 
01194-15 Matrix Spike True Value 
01194-16 Matrix Spike Result 
01194-17 Matrix Spike % Recovery 
01194-18 MSD True Value 
01194-19 Matrix Spike Duplicate Result 
--_-__---_ -------------------------------------------------- _-_-_____-_-_-_-_______ 
PARAMETER 01194-15 01194-16 01194-17 01194-18 01194-19 
----------------------------- ---------- ---------- ---------- -_----_--- --------_- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 5000 5336 107 % 5000 5406 
l,l-Dichloroethane, ug/l 5000 4728 95 % 5000 4605 
l,l-Dichloroethene, ug/l 5000 5690 114 % 5000 5540 
cis-1,2-Dichloroethene, ug/l 5000 5517 92 % 5000 5625 
trans-1,2-Dichloroethene, ug/l 5000 5671 113 % 5000 5720 
Ethylbenzene, ug/l 5000 5454 109 % 5000 5557 
Tetrachloroethene, ug/l 5000 8859 72 % 5000 8762 
Toluene, ug/l 5000 5311 106 % 5000 5407 
l,l,l-Trichloroethane, ug/l 5000 5026 101 % 5000 4690 
1,1,2-Trichloroethane, ug/l 5000 4172 83 % 5000 3981 
Trichloroethene, ug/l 5000 5615 104 % 5000 5668 
Vinyl chloride, ug/l 5000 4913 98 % 5000 4784 
Xylenes, Total, ug/l 15000 15803 105 % 15000 16121 
Surrogate - 50 48.5 97 % 50 48.6 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 50 46.2 92 % 50 43.7 
4-Bromofluorobenzene 
(ELCD) , q/l 

Dilution Factor 100 100 100 100 1 
________--------------------- __________ __-_------ ---------- __-__-_--- ---------- 
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LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
-----_-___ -------------------------------------------------- _______________________ 
01194-15 Matrix Spike True Value 
01194-16 Matrix Spike Result 
01194-17 Matrix Spike % Recovery 
01194-18 MSD True Value 
01194-19 Matrix Spike Duplicate Result 
-------_-_ ----__-------_-_-_-_____________________---------- ----------------------- 
PARAMETER 01194-15 01194-16 01194-17 01194-18 01194-19 
-____------_------_-_________ ---------- ---------- ---------- ---------- ---------- 

Prep Time 0o:oo --- --- --- --- 
Analysis Date 01.15.01 01.15.01 01.15.01 01.15.01 01.15.01 
Analysis Time 17:46 --- --- --- 0o:oo 
Batch ID LUwOO4 LUwOO4 LWOO4 LWOO4 LWOO4 
Prep Method 5030 5030 5030 5030 5030 
Analyst SA SA SA SA SA 

_____________-_-_-_-_________ ---------- ---------- ---------- ---------- ---------- 
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LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
--__--_--- -------_-___-____-______________________---------- _--___--_-__-_-__---___ 
01194-20 Matrix Spike Duplicate % Recovery 
01194-21 MS Accuracy Advisory Limit (%R) 
01194-22 Precision (%RPD) MS/MSD 
01194-23 MS Precision Advisory Limit (%RPD) 
-__-_----_ ____-__---___~---_------~----~--~-~~~~-~~~~~~----- ----------------------- 
PARAMETER 01194-20 01194-21 01194-22 01194-23 
______--___---_-_---_________ ---_------ ---------- ---------- ---------- ---------- 
Aromatic and Halogenated Volatiles (8821) 

Benzene, ug/l 108 % 
l,l-Dichloroethane, ug/l 92 % 
l,l-Dichloroethene, ug/l 111 % 
&s-1,2-Dichloroethene, ug/l 94 % 

'trans-1,2-Dichloroethene, ug/l 114 % 
Ethylbenzene, ug/l 111 % 
Tetrachloroethene, ug/l 70 % 
Toluene, ug/l 108 % 
l,l,l-Trichloroethane, ug/l 94 % 
1,1,2-Trichloroethane, ug/l 80 % 
Trichloroethene, ug/l 105 % 
Vinyl chloride, ug/l 96 % 
Xylenes, Total, ug/l 107 % 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 97 % 
Surrogate - 4-Bromofluorobenzene (ELCD), ug/l 87 % 
Dilution Factor 100 
Analysis Date 01.15.01 
Analysis Time --- 
Batch ID LUWOO4 
Prep Method 5030 
Analyst SA 

________-_------_--_--------- _--_------ ---------- 

79-126 
68-141 
48-151 
76-121 
69-128 
76-138 
59-147 
79-125 
49-139 
71-137 
63-130 

6-135 
72-132 
70-130 
70-130 

100 
01.15.01 

--- 
LUWOO4 

5030 
SA 

--_------- 

1 
3 
3 
2 
1 
2 
3 
2 
7 
5 
1 
3 
2 
0 
6 

100 
01.15.01 

0o:oo 
LUWOO4 

5030 
SA 

_--_------ 

12 
24 
30 
10 
13 
11 
31 
10 
26 
26 
13 
24 
15 
12 
21 

100 
01.15.01 

--- 
LUwOO4 

5030 
SA 

_--------- 

These test results meet all the requirements of NELAC. All questions 
regarding this test report should be directed to the STL Project Manager 
who signed this test report. 
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LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
----_----_ --------------_----_------------------------------ -_--_____-____-____-___ 
01194-24 Method Blank 
01194-25 Lab Control Standard True Value 
01194-26 Lab Control Standard Result 
01194-27 Lab Control Standard % Recovery 
01194-28 LCS Accuracy Control Limit (%R) 
--_-_----_ _____-----_------_-_____________________~~~~-~-~~- ----------------------- 
PARAMETER 01194-24 01194-25 01194-26 01194-27 01194-28 
_____-____-____-_-___________ ---------- ---------- ---------- ---------- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
l,l-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD) , ug/l 

Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

____________-__-------------- 

0.33u 50 48 96 % 78-120 
0.49u 50 44 88 % 74-131 
0.93u 50 46 92 % 56-145 
0.47u 50 43 86 % 70-120 
0.64U 50 49 98 % 71-120 
0.43u 50 48 96 % 72-145 

1.2u 50 45 90 % 65-134 
0.51u 50 47 94 % 77-122 
0.46U 50 45 90 % 55-130 
0.67U 50 43 86 % 61-136 
0.31u 50 46 92 % 74-122 
0.39u 50 43 86 % 4-126 
0.38U 150 142 95 % 76-128 

97 % 50 49.3 99 % 70-130 

97 % 50 49.2 98 % 70-130 

1 1 1 
01.16.01 01.16.01 01.16.01 

LUwOO5 LUWOOS LUWOOS 
5030 5030 5030 

SA SA SA 
________ -_--_-_--- ---------- 

1 
01.16.01 

LUWOOS 
5030 

SA 
-------- 

1 
01.16.01 

LUWOOS 
5030 

SA 
-------- -- 
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LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
-_-_--_--_ -------------------_------------------------------ -__-_-___-____-_-----~~ 
01194-29 Matrix Spike True Value 
01194-30 Matrix Spike Result 
01194-31 Matrix Spike % Recovery 
01194-32 MSD True Value 
01194-33 Matrix Spike Duplicate Result 
-_-_--_--_ --_---__-____-_____-____________________---------- -_--------------------- 
PARAMETER 01194-29 01194-30 01194-31 01194-32 01194-33 
-__-_-_-__---_--__----------- _-__--_-_- ---------- ---------- ---------- ___------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
,l,l-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD), ug/l 

Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

----------------------------- 

50 58 107 % 50 57 
50 53 97 % 50 52 
50 58 116 % 50 59 
50 64 77 % 50 65 
50 59 117 % 50 59 
50 64 109 % 50 65 
50 143 139 % 50 140 
50 54 107 % 50 55 
50 54 108 % 50 52 
50 44 88 % 50 42 
50 55 108 % 50 55 
50 48 91 % 50 48 

150 162 108 % 150 165 
50 50.1 100 % 50 48.8 

50 48.6 97 % 50 45.3 

1 
01.16.01 

LUwO55 
5030 

SA 
-------- 

1 
01.16.01 

LUwOO5 
5030 

SA 
-------- 

1 1 
01.16.01 01.16.01 

LUwOO5 LUwOO5 
5030 5030 

SA SA 
-------- ---------- -- 

1 
01.16.01 

LUWOOS 
5030 

SA 
-_------ 
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LOG NO 
DATE/ 

SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
----_--_-_ -------------------------------------------------- _______________________ 
01194-34 Matrix Spike Duplicate % Recovery 
01194-3s MS Accuracy Advisory Limit (%R) 
01194-36 Precision (%RPD) MS/MSD 
01194-37 MS Precision Advisory Limit (%RPD) 
--_-__-_-_ -------------------------------------------------- _-_-_-_-_-_-__----_-___ 
PARAMETER 01194-34 01194-35 01194-36 01194-37 
----_----_-_--_-_-___________ ---------- _-_--__--- -_-_-___-- --_-_-___- --------_- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 110 % 79-126 2 12 
l,l-Dichloroethane, ug/l 95 % 68-141 2 24 
l,l-Dichloroethene, ug/l 117 % 51-156 2 19 
cis-1,2-Dichloroethene, ug/l 78 % 76-121 1 10 
trans-1,2-Dichloroethene, ug/l 119 % 69-128 2 13 
Ethylbenzene, ug/l 110 % 76-138 2 11 
Tetrachloroethene, ug/l 133 % 59-147 4 31 
Toluene, ug/l 110 % 79-125 2 10 
l,l,l-Trichloroethane, ug/l 105 % 49-139 3 26 
1,1,2-Trichloroethane, ug/l 84 % 71-137 5 26 
Trichloroethene, ug/l 109 % 73-129 2 13 
Vinyl chloride, ug/l 92 % 6-135 0 24 
Xylenes, Total, ug/l 110 % 72-132 2 15 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 98 % 70-130 2 12 
Surrogate - 4-Bromofluorobenzene (ELCD), ug/l 91 % 70-130 6 21 
Dilution Factor 1 1 1 1 
Analysis Date 01.16.01 01.16.01 01.16.01 01.16.01 
Batch ID LUwOO5 LUwOO5 LUwOO5 LUwOO5 
Prep Method 5030 5030 5030 5030 
Analyst SA SA SA SA 

________----_---------------- - -_ ---------- ________-_ ---------- 
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LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
---------- ----------_--_-__-______________________---------- _----_----_-___________ 
01194-38 Method Blank 
01194-39 Lab Control Standard True Value 
01194-40 Lab Control Standard Result 
01194-41 Lab Control Standard % Recovery 
01194-42 LCS Accuracy Control Limit (%R) 
--___---_- __--_---___--_-__-______________________---------- _----_----------------- 
PARAMETER 01194-38 01194-39 01194-40 01194-41 01194-42 
____----_-_---_----_--~--~--~ _----_---- ---------- ---------- ---------- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
:X,1-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD) , ug/l 

Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

_-__-__-_-------------------- 

0.33u 50 45 90 % 78-120 
0.49u 50 41 82 % 74-131 
0.93u 50 47 94 % 56-145 
0.47u 50 40 80 % 70-120 
0.64U 50 48 96 % 71-120 
0.43u 50 47 94 % 72-145 

2.1F 50 45 90 % 65-134 
0.51u 50 45 90 % 77-122 
0.46U 50 43 86 % 55-130 
0.67U 50 36 72 % 61-136 
0.31u 50 44 88 % 74-122 
0.39u 50 40 80 % 4-126 
0.38U 150 137 91 % 77-125 
101 % 50 48.8 98 % 70-130 

100 % 50 46.1 92 % 70-130 

1 1 1 1 
01.17.01 01.17.01 01.17.01 01.17.01 

LUWO06 LUWO06 LUWO06 LUWO06 
5030 5030 5030 5030 

SA SA SA SA 
____-__- _--------- _-__-__- -_-------- 

1 
01.17.01 

LUWO06 
5030 

SA 
-------- 
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LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
--__-----_ ------------__--________________________---------- ----_--__-____-_------- 
01194-43 Matrix Spike Value 
01194-44 Matrix Spike Result 
01194-45 Matrix Spike % Recovery 
01194-46 MSD True Value 
01194-47 Matrix Spike Duplicate Result 
-_--_----_ --__-_----__---_-_--____________________~~~~~~---- ----------------------- 
PARAMETER 01194-43 01194-44 01194-45 01194-46 01194-47 
-__-----------_-----_________ ---------- ---------- ---------- _-_------- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
1,1-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, 
1,1,2-Trichloroethane, 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD) , w/l 

Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

50 
50 
50 
50 
50 
50 
50 
50 

w/l 50 
w/l 50 

50 
50 

150 
50 

(PID) , 

50 94 % 50 50 
46 88 % 50 48 
81 161 %M2 50 81 

111 52 %M2 50 110 
52 102 % 50 51 
85 6 %M2 50 84 
49 95 % 50 48 
53 93 % 50 52 
47 94 % 50 48 
38 76 % 50 40 
48 94 % 50 48 
44 80 % 50 44 

230 56 %M2 150 227 
47.3 95 % 50 47.7 

50 46.0 92 % 50 47.6 

01.17.0; 
LUWO06 

5030 
SA 

1 1 1 1 
01.17.01 01.17.01 01.17.01 01.17.01 

LUWO06 LUWO06 LUWO06 LUSO06 
5030 5030 5030 5030 

SA SA SA SA 
___-_------------------------ ---_-_---- ---------- _-_-_--_-- -----_-__- ---------- 
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LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 
_-___---__ -------------------------------------------------- -_-_--_--__---__-_--___ 
01194-48 
01194-49 

Matrix Spike Duplicate % Recovery 
MS Accuracy Advisory Limit (%R) 

01194-50 Precision (%RPD) MS/MSD 
01194-51 MS Precision Advisory Limit (%RPD) 
-_----____ ____--__--_-_--_----____________________---------- --__-_-_--------------- 
PARAMETER 01194-48 01194-49 01194-50 01194-51 
-____-_-_--___-_--___________ ---------- ---------- ---------- _-_-_----_ ---------- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 94 % 
1,1-Dichloroethane, ug/l 91 % 
l,l-Dichloroethene, ug/l 162 %M2 
,+cis-1,2-Dichloroethene, ug/l 50 %M2 

.trans-1,2-Dichloroethene, ug/l 101 %M2 
Ethylbenzene, ug/l 3 %M2 
Tetrachloroethene, ug/l 93 % 
Toluene, ug/l 93 % 
l,l,l-Trichloroethane, ug/l 96 % 
1,1,2-Trichloroethane, ug/l 80 % 
Trichloroethene, ug/l 94 % 
Vinyl chloride, ug/l 80 % 
Xylenes, Total, ug/l 54 %M2 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 95 % 
Surrogate - 4-Bromofluorobenzene (ELCD), ug/l 95 % 
Dilution Factor 1 
Analysis Date 01.17.01 
Batch ID LUWO06 
Prep Method 5030 
Analyst SA 

79-126 
68-141 
51-156 
76-121 
69-128 
76-138 
59-147 
79-125 
49-139 
71-137 
73-129 

6-135 
72-132 
70-130 
70-130 

01.17.0; 
LUWOO6 

5030 
SA 

0 12 
3 24 
0 19 
5 10 
1 13 

64M2 11 
2 31 
0 10 
3 26 
5 26 
0 13 
1 24 
4 15 
0 5 
3 3 
1 1 

01.17.01 01.17.01 
LUWOOG LUWOO6 

5030 5030 
SA SA 

-- -- .--- ----- _------- 

Rick Hayes, Project Mana& 

Final Page Of Report 

3355 Mclemore Drive l Pensacola, FL 32514 l Tel: 850 474 1001 - Fax: 850 478 2671 l www.stlinc.com 

STL Pensacola is a part of Severn Trent Laboratories, Inc. 



STL PENSACOLA 
S TA TE CER TI FICA TIOR’S 

tabama l)Cj)ffl-rJJ?ellf of .hv~romzenlal Maruzgemetlt, .!.&boratory ID No. 40150 (Dri&iq Water by Reciprocity wit/l FL) 

Arizona Departrnetu of Health Services. Lnb ID No. AZ0589 (Hazardous Waste & Wastewater) 

Arkansas Depat?merrr of Pollution Control and Ecology, (No Laboratory ID No. assigned by state) (Envirotlnlent&) 

State of California, Department of Health Services, Laboratory ID No. 2338 (Hazardous Waste and Wastewater) 

State of Connecticut, Department of Health Services, Connecricut Lab Approval No. PH-0697 (Drinking Water, Hazardous .Waste and Wastewater) 

Delaware Health & Social Services, Division of Public Health, Laboratory ID No. FL.094 (Drinking Wtier by Reciprocity with FL) 

Florida DOH Laboratory ID No. E81010 (Drinking Water, Hazardous Waste and Wastewater) 

Florida, Radioactive Materials License No. W733-1 

Foreign Soil Permit. Permit No. S-37599 

Kansas Department of Health & Environment, Laboratory ID No. El0253 (Wastewater and Hazardous Waste) 

Gnnmonweaith of Kentucky, Natural Resources and Environmental Protection cabinet, Laboratory ID No. 90043 (Drinking Water) 

State of Louisiana, DHH, office of Public Health Division of Laboratories, Laboratory ID No. LMOOO17 (Drinking Water) 

Lmiskma Depameru of Environmental Quality. Environmend Laboraloty Accredit~~on Program, Agency Interest ID 30748 (Environmental - 
Accreditation Pending) 

.te of iUwyland, DH&MH Laboratory ID No. 233 (Drinking Water by Reciprocity with Florida) 

Gmtmonwealth of Massachusetts. DEP. Laboratory ID No. M-FL094 (Hazar&ms Waste and WasreWaer) 

Stare of Michigan, Bureau of E&OccH, Laboratory ID No.9912 (Drinking Water by Reciprocity with Florida) 

New Hampshire DES ELAP, Laboratory ID No. 250599A (Wastewater) 

State of New Jersey, Department of Environmental Protection & Energy, Laboratory ID No. 49006 (wastewate and Hazardous Waster) 

New York State, Department of Health, Laboratory ID No. 11503 (Wastewater and Solidr/Hazardous Waste) 

North Carolina Department of Environment & Natural Resources, Laboratory ID No. 314 (Hazardous Waste and Wastewater) 

North Dakota DH&Consoi Labs. Laboratory ID No. R-108 (Drinking Water, Wastewater and Hazardous Waste by Reciprocity with Florida) 

State of Oklahoma, Oklahoma Depatiment of Environmental Quality, Laboratory ID No. 9810 (Hazardous Waste and Wastewater) 

Commonwealth of Pennsylvania, Department of Environmental Resources, Laboratory ID No. 68-467 (Drinking Water) 

South Carolina DH&EC, Laboratory ID No. 96026 (Wastewater by Reciprocity with FL and Solidr/Hazardous Waste by Reciprocity with CA) 

Tennessee Department of Health & Environment, Laboratory ID No. 02907 (Drinking Water) 

Virginia Department of General Services, Laboratory ID No. 00008 (Drinking Water by Reciprocity with FL) 

State of Washington, Department of Ecology, Laboratory ID No. C282 (Hazardous Waste and Wastewater) 

‘vest Virginia Division of Environmental Protection, OJjice ‘of Water Resources, Laboratory ID No. 136 (Hazardous Waste and Wastewater 
ciprocity with FL) 

American Imiustrial Hygiene Association (AlHA) Accredited Laboratory, Laboratory ID-No. 100704 
\word\certliskmdcerl.ki revised 01 /I 6/01 



82 

STL-Pensacola Inorganic/Organic --- 
Bl STL Pensacola The analyte was detected in the associated method blank (sample itself is flagged even though sample is ND). 

The analyte was detected in the sample(s) and in the associated method blank analyzed on the day samples were 
extruded; however, this analyte was not detected in the blank analyzed with the samples. 
The analyte was found in the associated blank as well as in the associated sample(s) (qualifier is applied to the sample, notto 
the blank). 

83 

84 
D 
E 
F 

Sample results were corrected due to contaminants in Fractionation Blank 
Diluted out (surrogate or spike due to sample dilution) 

G 

Hl 

H2 
J (description) 
J4 
J6 
J7 

J8 
J9 
Ml 

‘2 
UC 
NH 
NOMS 
cl 

R (description) 
RI 
R2 

Compound concentration exceeds the upper calibration range of the instrument. 
The reported value is < STL-Pensacola RL and > the STL-Pensacola MDL; therefore, the quantitation is estimation (The 
STL-PN RL is at 01 above lowest calibration standard in the initial calibration curve). 
Sample and/or duplicate result is at or below 5 X (times) the STL Reporting Limit and the absolute difference between the 
sample and duplicate result is at or below the STL reporting limit; therefore, the results are “in control”. 
Sample and/or duplicate iS below 5 X (times) the STL Reporting Limit and the absolute difference between the results 
exceeds the STL Reporting Limit; therefore, the results are “out of control” 
Sample and duplicate (or MS and MSD) RPD is above control limit., 
The analyte was positively identified, the quantitatim may be an estimation 
(For positive results)Temperature limits exceeded CeC or > SOC), non-reportable for NDPES compliance monitoring. 
(For positive results) LCS or Surrogate %R is > upper controlimit (UCL), results may be biased high 
The reported Value is > the laboratory MDL and < lowest calibration standard; therefore, the quantitation is an estimation (this 
qualifier should only be used when the STL-PN RL is betow the tiest calibration standard in the initial calibration). 
Matrix spike and post spike recoveries are outside control limits. See out of Control Events/Corrective Action Form. 
(For positive results) LCS or Surrogate %R is c tower axltrol limit (I-CL), results may be biased low 
A matrix effect was present (‘sample, MS or MSD was analyzed twice to confirm surrogate/spike failure, *sample and/or 
MSlMSD chromatogram(s) had interfering peaks, Ssample result was > 4 X spike added, ‘metals serial dilution was 
performed, or ‘metals post spike is < 40% R) 
The MS and/or MS0 %R or RPD was outside upper or lower control limits; not necessarily due to matrix effect. 
Not Calculable; Sample spiked is > 4X spike concentration (may also use this flag in place of negative numbers) 
Sample and duplicate results are “out of control”. The sample is nonhomogeneous. 
Not enough sample provided to prepare and/or analyze a method-required matrix spike (MS) and/or duplicate (MSD) 
The analytical (post digestion) spike is reported due to the percent recovery being outside limits on the matrix (Pre- 

digestion) spike. 
The data may be unusable due to deficiencies in the ability to analyze the sample and meet w criteria 
(For nondetects) Temperature limits exceeded w°C or > Sac): non-reportable for NDPES compliance monitoring 
Improper preservation, no preservative present or insufficient amounts of preservative in sample upon receipt. non-reportable 
for NDPES compliance monitoring 

R3 
R4 
R5 
R6 
R7 
R8 
R9 
RlO 
Rll 
R12 
Sl 
s2 
S3 (Flashpoint) 
T 
TIC 

Improper preservation, incorrect preservative present in sample upon receipt, non-repotile for NPDES compliance 
Holding time exceeded, non-reportable for NDPES compliance monitodng. 
Collection requirements not met, improper container Used for sample 
LG 0~ surrogate yoR is c LCL and analyte is not detected g surrogate %R is < 10% for detects/nondetects. 
tntemal standard area &side -50% to +IOO% of calibration verification standard. 
Initial calibration or any calibration verification exceeds acCeptanCe criteria. 
Not filtered and preserved at time of cdlediotI. 

,&a&pa= >1/4” in diameter in volatile vials, non-repotQble for NPDES compliance monitoring 
Samples were filtered and preserved within 4 hours of collection. 
Analysis performed outside the 12-hour tune or not within tune criteria. 
The Method of Standard Additions (MSA) has been performed on this sample. 
Incorrect sample amount was submitted to the laboratory for analysis 
This method is not designed for solids and the rewlts may not be accepted by any regulator for such Purposes. 
Se~nd-c&mn or detector confirmation exceeded the SW-646 criteria of 40% RPD for this compound. 
The compound is not within the initial calibration curve. It is searched for qualitatively or as a Tentatively Identified 
Compound. 

U 
W 

The reported value is c Laboratory MDL (value for result will be the MDL. never below the MDL) 
Post-digestion spike for Furnace AA is out of control limits (85-115%). while sample absorbance is less than 50% spike 
absorbance. 

@ 
# 
1 Pt 

(Metals & Wet Chem) 

Adjusted reporting limit due to sample composition, not due to overcal (dilution prior to digestion and/or analysis) 
Elevated reporting limit due to insufficient sample size 
The compound has been quantitated against a one point calibration. 
Elevated reporting limit due to matrix interference (dilution prior to digestion and/or analysis) 

Data Qualifiers for Final Report 

QCSHARE\FLAGS&QUALIFlER%TL PENSACOLAlQUALIFIERF’AGE Rcviscd lIRIm0 

STL Pensacola is a part of Severn Trent Laboratories. Inc. 



STL Pensacola 
PROJECT SAMPLE INSPECTION FORM 

Lab Order #: @/d/9+ Date Received: 

1. Was there a Chain of Custody? No* 

2. Was Chain of Custody properly @ No* 

filled out and relinquished? 
3. Were samples received cold? 

(Criteria: 2” - 6°C: STL-SOP 

4. Were all samples properly 
labeled and identified? 

5. Did samples require splitting or 
cornpositing’? 

Yes* @ 

Req By: PM Client Other* 
6. Were samples received in 

proper containers for analysis 
requested? 

7. Were all sample containers 
received intact? 

N/A 

Airbill Number(s): 6‘22% QOS5 4686 

3. Were samples checked for Yes 
preservative? (check pH Of ~//H~o 

requiflktg presefwtive (ST&PN SOP 
9 171 except VOA vials that require 
zero headsoecel l 

9. Is there sufficient volume for 
CJ 

Yei- No+ N/A 
analysis requested? , 

10. Were samples received within 
Holding Time? WER TO STL-SOP 10401 

Cl 

(c8n) 

Yes No* 

11. Is Headspace visible > %” in Yes* No 52 
diameter in VOA vials?* If 
any headspace is evident, 
comment in out-of-control 
section. 

12. If sent, were matrix spike 
bottles returned? 

Yes No*&a 

13. Was Project Manager notified 
of problems? (initials: I 

Shipped By: 

Cooler Number(s): Shipping Charges. *- 

Cooler Weight(s): so& Cooler Temp(s) (“Cl: 3°C 
CclL 3 

(LIST MERh4OMETER NUMSEA(S~ FOR VEfUFCATlON~ 

Out of Control Events and Inspection Comments: 

(USE BACK OF PSIFFOR ADO~~N*L NOTES ~40 COMMENTS 11jp 

Inspected By: rnH$ Date: 1111 101 Logged By: ,#@& Date : p!/o/ 



W’lA~N Ut= LUWUUY E F 
& Severn Trent Laboratories 

a 3355 McLemore Drive l Pensacola, FL 32514 
I~ICU I” suur 3uccess Tel: (850) 474-l OOl- l Fax (850) 474-4789 

l f 1 - Bottle Shipment Information LABACCESSION# fil”/lqLc 

CLIENT: C& -/& &A,~ e 
I I- 1 CLIENT PROJECT NUMBER: a47 1 

PRESERVATIVE I PLASTIC CONTAINERS I- GLASS CONTAINERS i 
QUANTITY OF 

SAMPLE 
CONTAINERS 

SHIPPED 
t 

PART 2 - Sample/Project Information 
SAMPLE MATRIX CODES 

,PARAMETERS AND PRESERVATIVES 

Standard - 14-21 days 

RUSH (must be approved In advance) 

d hours - 2x standard price 

3-7 days - 1.5x standard price 

TCLP - 1 week rush 1.5x standard price 

OC Level none I II III 

FORM *; 12694 

(circle one) Copies 01 report needed 

WHITE - LAB CANARY - REf’ORT PINK - CXIW 



Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition: CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 
Sampled By: Client 

Code: 171810126 
REPORT OF RESULTS Pase 1 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
DATE/ 

TIME SAMPLED _---_----_ ---------------_--_-____________________---------- -_--_-__----------_---- 
01267-l 047-SITEll-EQ3-1112001 
01267-2 

Ol-ll-01/13:00 
047-SITEll-SP41-40-GW-1112001 

01267-3 
Ol-ll-01/12:00 

047-SITEll-SP41-44-GW-1112001 Ol-ll-01/13:00 
01267-4 047-SITEll-SP41-48-GW-1112001 Ol-ll-01/14:00 
01267-S 047-SITEll-SP40-36-GW-1112001 Ol-ll-01/12:05 
----_--_-_ ----------_-_---__-_--~-~-~~~~~~-~-~-~-~-~--~--~-- ----_------------------ 
PARAMETER 01267-l 01267-2 01267-3 01267-4 01267-5 
----_---------------_________ ---_-_--_- ---------- ---------- ---------- _-__-_____ 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
l,l-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD), ug/l 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

0.334 
0.49u 
0.93u 
0.47u 
0.64U 
0.43u 

1.2u 
0.51u 
0.46U 
0.67U 
0.31u 
0.39u 
0.38U 
103 % 

1.8 
4.4 

0.93u 
26 

0.64U 
9.6 

73 
0.5857 

0.46U 
0.67U 

0.76J7 
2.7 

0.4OJ7 
102 % 

3.757 
4.9u 
9.3u 
4.7u 
6.4U 

0.7257 
1500 
5.1u 
4.6U 
6.7U 

16 
3.9u 

0.38U 
103 % 

3.3u 
4.9u 
9.3u 
4.7u 
6.4U 
4.3u 
1200 
5.1u 
4.6U 
6.7U 

13 
3.9u 
3.8U 

102 % 

3.3u 
4.9u 
9.3u 
4.7u 
6.4U 
4.3u 

200 
5.1u 
4.6U 
6.7U 
3.1u 
3.9u 
3.8U 

104 % 

105 % 101 % 103 % 102 % 104 % 

1 1 
01.16.01 01.16.01 

22:56 12:27 
LUWOO5 LUWOO5 

5030 5030 
SA SA 

1,lO 
01.17.01 

17:07 
LUWOOG 

5030 
SA 

10 10 
01.17.01 11.07.01 

18:03 01:44 
LUWOOG LUWOO5 

5030 5030 
SA SA 

-_--------------------------- -----_-__- __________ __________ _--_--_--- ---------- 

3355 McLemore Drive l Pensaco\a, FL 32514 l Te\: 850 414 KNI l Fax 850 47% 2671 l w.st\inc.com 

STL Pensacola IS a part of kern Trent Laboratories, Inc. 



Mr. Mike Halil 
CCI/JA Jones Env. Svcs. 
6219 Authority Avenue 
Jacksonville, FL 32215 

STL Pensacola 
LOG NO: Cl-01267 

Received: 15 JAN 01 
Reported: 25 JAN 01 

Requisition CTO-047 

Project: SITE 11 KINGS BAY SUB BASE 

Sampled By: Client 
Code: 171810126 

REPORT OF RESULTS Page 2 

LOG NO SAMPLE DESCRIPTION , LIQUID SAMPLES 
DATE/ 

TIME SAMPLED --__-_--_- -------------------------------------------------- -----_-_-_-_-__--_----- 
01267-6 047-SITEll-SP40-40-GW-1112001 
01267-7 

Ol-ll-01/12:45 
047-SITEll-SP40-44-GW-1112001 

01267-8 
Ol-ll-01/13:30 

047-SITEll-SP40-48-GW-1112001 Ol-ll-01/14:15 
01267-g 047-S1TE11-DUP2-GW-1112001 01-12-01 
01267-10 047-SITEll-EQ4-1112001 Ol-12-01/12:00 
---------- ____-----_-----_---_--~-----~-----~--------------- ----------------------- 

PARAMETER 01267-6 01267-7 01267-8 01267-g 01267-10 

Aromatic and Halogenated 
Volatiles (8021) 

~~~Z~L~~~~thane ug/l 
'l,l-Dichloroethene: ug/l 

0.49u 2.0 2.0 4.7 2.6 2.0 3.3u 4.9u 
0.93u 0.93u 0.93u 9.3u 

cis-1,2-Dichloroethene, ug/l 0.47u 71 85 24 
trans-1,2-Dichloroethene, ug/l 0.64U 0.64U 0.7357 6.4U 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
w/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD) , ug/l 

Dilution Factor 
Analysis Date 
Analysis Time 
Batch ID 
Prep Method 
Analyst 

___-------------------------. 

0.43u 
11 

0.8357 
0.46U 
0.67U 
0.31u 
0.39u 
0.38U 
103 % 

12 

2.8F 
0.51u 
0.46U 
0.67U 
0.31u 

3.4 
0.38U 
102 % 

83 
1.6F 

5.8 
0.46U 
0.67U 

1.3 
3.6 
150 

101 % 

4.3u 
1400 
5.1u 
4.6U 
6.7U 

8.OJ7 
3.9u 
3.8U 

102 % 

104 % 104 % 103 % 102 % 

1 1 1 10 

01.17.01 01.17.01 01.17.01 01.18.01 

02:40 03:36 18:59 06:lO 
LUWOO5 LUWOO5 LUWOOG LUWO06 

5030 5030 5030 5030 
SA SA SA SA 

- - 

0.5257 
0.49u 
0.93u 
0.47u 
0.64U 
0.43u 

1.3F 
l.OF 

0.46U 
0.67U 
0.31u 
0.39u 
0.38U 
101 % 

103 % 

1 
01.18.01 

07:06 
LUWO06 

5030 
SA 

-------- 

3355McLemore Drive l Pensacola,FL32514 l Tel: 850474 1001 l Fax:850 478 2671 l www.stl-inc.com 

STL Pensacola is a Dart of Sewn Trent Laboratories, Inc. 



Feb 16 01 03357~ STLHPensacola 850 478-2671 P-2 

LOG NO: Cl-02164 
Mr. Mike Halil Received: 00 FEB 01 

CHZM Hill Reported: 16 FEE 01 

115 Perimeter Center Place NE 700 
Atlanta, GA 30346 

Requisition: 160027 

Project: CTO-0047, NAVSUB KINGS BAY, G?, 
Sampled By: Client 

REPORT OF RESULTS code: 135810216 
LOG NO Page 1 
---------- 

SAMPLE DESCRIPTION , LIQUID SAMPLES DATE/ 

02164-l 
_----___-_____ 

02164-2 
047-16OP-0207-01 

---------_---______-________________ TIME SAMPLED 

047-160NP-0207-01 
_-___-_________-_-_____ 

---------- 02-07-01/11:00 

PmTER 02-07-01/10:30 -------------_---_--________ -~~____---___-___-_-___ 
-_---____--____ 

---------- -_____- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 
l,l-Dichloroethane ug/l l,l-Dichloroethene: ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, us/l 

02164-l 
--------- 

02164-z 
------____ ------____ 

0.28J7 
0.19u 

0.4157 
6.0 

0.23U 
0.39u 

130 
0.26J7 

0.3lU 
0.36U 

17 
0.48U 
0.31u 
107 % 
104 % 

1 
02.14.01 

PHWO22 
5030 

DK 
.-------- 

0.31J7 
0.19u 

0.54J7 
6.5 

0.23u 
0.39u 

170 
0.4557 

0.31u 
0.9357 

17 
0.48U 
0.31u 
105 % 

96 % 
1 

02.14.01 
PHW022 

5030 
DK 

- --___ -__ --------__ 

&I -  

Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane 
Trichloroethene, ug/l' W/l 

Vinyl chloride, ug/l 
Xylenes, Total, uq/f 
Surrogate - 
Surrogate - 

4-Bromofluorobenzene (PID) ug/ 1 4-Bromofluorobenzene (ELcD~, ug/l 
Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

------------_---__-__________ ___-_----- ---_-__- 

3355 kh’me Driw l Pensacda.FL32514 l Tel: 850474 1001 l Fax: 850 4782671 - www.stlinc.wm 

STLkxacdais a part of Sevem Trent Laboratories, Inc. 



Feb 16 01 03:57p STL/Pensacola 850 478-2671 P-3 

Mr. Mike Halil 
CH2M Hill 
115 Perimeter Center Place NE 700 
Atlanta, GA 30346 

m Pulm 
LOG NO: Cl-02164 

Received: 08 FEB 01 
Reported: 16 FEB 01 

Requisition: 160027 

Project: CTO-0047, NAVSUB KINGS BAY, GA 
Sampled By: Client 

Code: 135810216 
REPORT OF RESULTS Page 2 

LOG NO 
DATE/ 

SAMPLE DESCRlPTION , LIQUID SAMPLES TIME SAMPLED 
--_--_--_- ---_ ---------------__-_____ -_-___--_--_----------- __-___--___--_-----____ 
02164-3 Trip Blank 02-07-01 
---____-_- -_--_--_------_----_____________________---------- -_--__-______-------___ 
PARAMETER 02164-3 
-~-------_-----------________ ---------- _-_--_---- __-__-_-_- _-__-----_ ---------- 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 
l,l-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 
Surrogate 4-Bromofluorobenzene (ELCD), ug/l 
Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

0 . ilu 
0.19u 
0.33u 
0.14u 
0.23U 
0.39u 
0.37u 
0.21u 
0.31u 
0.36U 
0.22u 
0.48U 
0.31u 
115 % 
118 % 

_I 

02.14.01 
PHwOZ2 

5030 
DEC 

-_-_--_- _----__--- _--------- 

3355 Mclemore Drive * Pensxota. FL 32514 - Tel: 850 474 1001 = Far: 850 478 2671 l wvw.stl-lnc.com 

STL Pensacola IS a part of Sewm Trent Laboratories. Inc. 



Feb 16 01 03358~ STL/Pensacola 850 478-2671 p-6 

Mr. Mike Halil 
CHZM Hill 
115 Perimeter Center Place NE 700 
Atlanta, GA 30346 

LOG NO: Cl-02164 
Received: 08 FEB 01 
Reported: 16 FEB 01 

Requisition: 160027 

Project: CTO-0047, NAVSUB KINGS BAY, GA 
Sampled By: Client 

REPORT OF RESULTS 
Code: 135810216 

Page 5 

LOG NO SAMPLE DESCRIPTION , QC REPORT FOR LIQUID SAMPLES T:E&PLED 
-------------------_____________________---------- 

02164-14 Matrix Spike Duplicate % Recovery 
----------_-__-_--_____ 

02164-15 
02164-16 

MS Accuracy Advisory Limit (%R) 
Precision (%RPD) MS/MSD 

02164-17 MS Precision Advisory Limit (%RPD) 
_--_--_-__ ----------------_-------- --_-_--------------______ 
PARAMETER 

--_-__--_---_-------___ 
02164-14 02164-3.5 02164-16 02164-17 

--------------_--____________ ___-______ ---------- ---__-_--- ____---_-_ _-------__ 
Aromatic and Halogenated Volatiles (8021) 

Benzene, ug/l 105 % l,l-Dichloroethane, ug/l 79-126 17M2 12 100 % 
68-141 

l,l-Dichloroethene, ug/l 
18 24 

110 % 51-156 
cis-1,2-Dichloroethene, ug/l 

16 19 
88 % 76-121 37Ml 10 

trans-1,2-Dichloroethene, uq/l 100 % 69-128 33M2 13 
Ethylbenzene, ug/l 11 % 76-138 3 I.1 

Tetrachloroethene. ug/l 112 % 59-147 151Ml 31 
Toluene, ug/l 110 % 79-125 7 10 

l,l,l-Trichloroethane, ug/l 91 % 49-139 24 26 
1,1,2-Trichloroethane, uq/l 111 % 71-137 28M2 26 
Trichloroethene, ug/l 101 % 73-129 25Ml 13 
Vinyl chloride, uq/l 76 % 6-135 3 24 
Xylenes, Total, ug/l 110 % 72-132 0 15 
Surrogate - 4-Bromofluorobenzene (PID), ug/l 99 % 75-118 1 12 
Surrogate - 4-Bromofluorobenzene (ELCD). ug/l 93 % 76-125 4 21 
Dilution Factor 1 --- 1 1 
Analysis Date 02.14.01 --- 02.14.01 02.14.01 
Batch ID PBwO22 --- PHwO22 PHW022 
Prep Method 5030 5030 5030 5030 
Analyst DK --- DK DK 

__ ---.------- 
These test results meet all the requirements of NFLAC- All questions 
regarding this test report should be directed to the STL Project Manager 
who signed this test report. 

Rick H&es, Project Manager 

3355 Mdemore Drive l Pensacola. FL32514 l Tel:850474 1001 l Fax:8504782671 - www.s&inc.com 

STC Pensada is a part of Sewm Trent Laboratories. Inc. 



Feb 16 01 03:58p STL/Pensacola 850 478-2671 P-5 

Mr. Mike Halil 
CHZM Hill 
115 Perimeter Center Place NE 700 
Atlanta, GA 30346 

LOG NO: Cl-02164 
Received: 08 FEB 01 
Reported: 16 FEB 01 

Requisition: 160027 

Project: CTO-0047, NAVSUB KINGS BAY, GA 
Sampled By: Client 

Code: 135810216 
REPORT OF RESULTS Page 4 

LOG NO SAMPLE DESCRIPTION 
DATE/ 

, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED 

02164-g 
-- -----_--_-----_--_----- 

Matrix Spike True Value 
02164-10 Matrix Spike Result 
02164-11 Matrix 
02164-U 

Spike % Recovery 
Matrix Spike Duplicate True Value 

02164-13 Matrix Spike Duplicate Result 
_-_-_--_^_ --------------------____________________---------- -__-_-__-_--__-___----- 
PARAMETER 02164-9 02164-10 02164-11 02164-12 02164-13 
-__----__-----_---_-_________ ---------- ---------- --______-- ----.----- ---------- 
Aromatic and Halogenated 

Volatiles (8021) 
Benzene, ug/l 
l,l-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/f 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID) 
q/l 

Surrogate - 
4-Bromofluorobenzene 
(ELCD), ug/l 

Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

, 

1 
02.14.01 

PHwO22 
5030 

DK 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

150 
50 

44 88 % 50 53 
42 83 % 50 50 
47 93 % 50 55 
36 61 &Ml 50 50 
36 72 % 50 50 
54 108 % 50 56 

142 16 %Ml 50 190 
52 103 % 50 56 
36 71 % 50 45 
42 84 % 50 55 
56 78 % 50 67 
37 73 % 50 38 

165 110 % 150 166 
SO.0 100 % 50 49-7 

50 48.6 97 % 50 46.5 

1 1 
02.14.01 02.14.01 

PHwO22 PHW022 
5030 5030 

DK DX 

‘I 
L 

02.14.01 
PmiO22 

5030 
DK 

1 
02.14.01 

pm022 
5030 

DK 
---------_-----_-__-________ ---_------ ---------- --_------- ---------- _--------- 

3355 McLemore Drive l f’ensacofa. FL 32514 l Tel: 850 474 1001 l Fax 850 478 2671 l wwwstlinc.com 

STL Pensac& is a part of Sewn Trent Labwatories. Inc. 



Feb 16 01 03:58p STL/Pensacola 850 478-2671 P-4 

Mr. Mike Halil 
CHZM Hill 
115 Perimeter Center Place NE 700 
Atlanta, GA 30346 

LOG NO: Cl-02164 
Received: 08 FE3 01 
Reported: 16 FEB 01 

Requisition: 160027 

Project: CTO-0047, NAVSUB KINGS BAY, GA 
Sampled By: Client 

REPORT OF RESULTS 
Code: 135810216 

Page 3 
LOG NO SAMPLB DESCRIPTION 

DATE/ 
, QC REPORT FOR LIQUID SAMPLES TIME SAMPLED --_-----__ ----------------_-______________________---------- 

02164-4 
__-_--_-----_-_-___---- 

Method Blank 
02164-5 Laboratory Control Standard True Value 
02164-6 Lab Control Standard Result 
02164-7 
02164-8 

Lab Control Standard % Recovery 
LCS Accuracy Control Limit (%R) 

-___---_-_ ----~-------_----_--__________^__________---------- --------_-------------- 
PARAMETER 02164-4 02164-5 02164-6 02164-7 02164-8 -_------------------_________ _-----__-_ _---__--__ __-___-__- ---------- ---------- 
Aromatic and Halogenated 

Volatile6 (8021) 
Benzene, ug/l 
l,l-Dichloroethane, ug/l 
l,l-Dichloroethene, ug/l 
cis-1,2-Dichloroethene, ug/l 
trans-1,2-Dichloroethene, ug/l 
Ethylbenzene, ug/l 
Tetrachloroethene, ug/l 
Toluene, ug/l 
l,l,l-Trichloroethane, ug/l 
1,1,2-Trichloroethane, ug/l 
Trichloroethene, ug/l 
Vinyl chloride, ug/l 
Xylenes, Total, ug/l 
Surrogate - 

4-Bromofluorobenzene (PID), 
us/ 1 

Surrogate - 
Q-Bromofluorobenzene 
(ELCD), ug/l 

Dilution Factor 
Analysis Date 
Batch ID 
Prep Method 
Analyst 

0.21u 50 51 102 5; 78-120 
O.lYU 50 53 106 % 74-131 
0.33u 50 52 104 % 56-145 
0.14u 50 44 88 % 70-120 
0.23U 50 48 96 % 71-120 
0.39u 50 54 108 8 72-145 
0.37u 50 53 106 % 65-134 
0.21u 50 55 110 % 77-122 
0.31u 50 48 96 % 55-130 
0.36U 50 53 106 % 61-136 
0.22u 50 51 102 % 74-122 
0.48U 50 39 78 % 4-126 
0.31u ISO 161 107 % 77-125 
109 % 50 50.5 101 % 75-118 

111 % 50 49.3 99 % 76-125 

1 1 1 1 
02.14.01 02.14.01 02.14.01 02.14.01 

PHW022 PHW022 PHW022 PHWO22 
5030 5030 5030 5030 

DK DK DK DK 

--- 
--- 
--- 

5030 

___________~--.---_---------- ---------- ---------- _-_---_--- ------ _-_- -__------- 

3355 McLemore Drive - Pensada, FL 32514 l Tel: 850 474 lCiU1 - Far 850 478 2671 - www.sWnc.m 

STL Pensacola is a part of Severn Trent Laboratories, Inc. 
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Analytical Report For 109127 

for 

CH2M Hill Constructors, Inc. 

Project Manager: Mike Halil 

Project Name : NBS Kings Bay, GA 

October 5,200l 

GPL 
Laboratories 

GPL Laboratories, LLLP Certifies that the test results meet all requirements of the 
NELAC Standards unless otherwise noted. 

Project Manager 

202 Perry Parkway Gaithersburg, MD 20877 Phone (301) 926-6802 Fax: (301) 840-1209 
www.gplab.com 

=i-OVAL # OF PAGES : 9 



GPL 1 of 1 
Laboratories 

CASE NARRATIVE FOR GPL #IO9127 

CLIENT: CHPM HILL CONSTRUCTORS INC 
PROJECT/SITE: NBS KINGS BAY GA 
WORK ORDER(S): 109127 
REVIEW DATE: 1 o/05/0 1 

The Case Narrative, Chain of Custody, Sample Receipt Checklist, and the cover page of the Analytical 
Report are integral parts of GPL Laboratories’ report package. If you did not receive all of these 
documents please contact GPL immediately. 

Sample Receipt 

One soil sample was received on 09/25/01_ The sample was delivered by Federal Express. The sample 
was received intact. Sample receipt conditions and temperatures are documented on the Sample Receipt 
Checklist. 

Sample Analvsis 

Samples were prepared and analyzed by GPL using the analytical methodologies indicated on the 
Analytical Report of Analysis. 

General Chemistrv 

1. 

2. 

3. 

4. 

5. 

The sample was analyzed for Total Organic Carbon by SW846 method 9060 after Lloyd Kahn 
preparation. 

The sample was also analyzed for Fraction of Organic Carbon by Standard Methods 531 OM. The 
FOC was calculated by dividing the Organic Carbon result by the Total Carbon Result. 

Duplicate analysis was performed on this sample for both TOC and FOC. 

Matrix spike analysis for TOC was shared with GPL work order 109107. 

All QC criteria were met. 

Project Manager 



GPL LABORATORIES, LLLP 

Summary of Analytical Results 

Client ID 047-181 
GPL ID: 109127-001-01-l/2 
Matrix: Soil 
Date Collected: 09/24/01 
Date Received: 09/25/01 

Prep Method: Analytical Method: SW9060 
Prep Date: Date Analyzed: 10/02/01 
Prep Time: Time Analyzed 07:30 
Prep Batch 0 Analysis Batch 12100 

Parameter 
Total OrgankXZSGi 

Result Rep Limit Units Qualifier D.F. 
e--- mglkg 1 



GPL LABORATORIES, LLLP 

Summary of Analytical Results 

Client ID 047-181 
GPL ID: 109127-001-01-l/2 
Matrix: Soil 
Date Collected: 09/24/01 
Date Received: 09/25/01 

Prep Method: Analytical Method: SM5310M 
Prep Date: Date Analyzed: 10/02/01 
Prep Time: Time Analyzed 07:30 
Prep Batch Analysis Batch 12102 

Parameter 
FractiGiU%ganicCamon 

Result 
64.‘/ 

Rep Limit 
1 

Units Qualifier D.F. 
% 1 



GPL LABORATORIES, LLLP 

Summary of Analytical Results 

Client ID 047-181 
GPL ID: 109127-001-01-l/2 
Matrix: Soil 
Date Collected: 09/24/01 
Date Received: 09/25/01 

Prep Method: Analytical Method: CLP-SOLIDS 
Prep Date: Date Analyzed: 09/27/01 
Prep Time: Time Analyzed 15:OO 
Prep Batch Analysis Batch 12007 

Parameter Result Rep Limit Units Qualifier D.F. 
Piimmm ~-----___- 793 up--- . % 1 



GPL LABORATORIES, LLP 
ANALYTICAL RESULTS 

Project Name : NBS Kings Bay, GA 

Date Printe October 5,200l 

GPL ID 
- -- 

109127-OOI-01-l/2 
109127-001-01-112 

Client ID 
04’1-18 1 
047-M 1 
047-H 1 



GPL LABORATORIES, LLLP 

Qualifier Definitions 

U = Indicates that the compound was analyzed for but not detected at or above the 
reporting limit 

Organics: 

0 = indicates that the analyte was found in the associated blank as well as in the sample 

D = Indicates that the analyte was reported from a diluted analysis 

E = Indicates that the concentration detected exceeded the calibration range of the 
instrument 

3 = Value is less than the reporting limits but greater than the MDL 

P = tndicates that there is greater than 25% difference for detected pesticide/Aroclor 
results between the two GC columns 

Metals: 

B = Indicates that the reported value was less than the reporting limit but greater than or 
equal to the IDLlMDL 

E = Indicates that reported value is estimated because of the possible presence of 
interference (i.e., the serial dilution not within control limits) 

H = Indicates that the element was found in the associated blank as well as in the sample 
and the value is greater than or equal to the reporting limit 

N = Spiked sample recovery not within control limits 

a = Duplicate analysis not within control limits 

10130/00 
I:USER/G~SECURElLOGFORMSIQUALDEF.DOC 
Fom:Gen-004 



GPLLABORATORIES, LLLP 

Turnaround Time /7Dw 
f f  of Containers /a / 

/cl 
Container Type /Ya;b 

. Preservative 
Used 

/ / 

/ 

GAhersburg,‘MD ZO87? 
(30 1) 926-6802 

FJX (301) 840-1209 

Contract #/Billing Reference 

CLIENT 

I V / / COMMENTS 

g(iz -3s;- I ew/ /5:00 SOIL Azizi I I I 

I I I I I I I 
Relinquished By: 1 Daterrime 1 Received By: 

Relinquished By: / 

8-w /L3c7 

Date/Time Received By: 

Relinquished By: Datel7lme Received By: 

Relinquished By: 

Date/Time Shipper: 

Lab Comments: 

G.P. W.O. /OS127 



GPL Lnborniories, LLLP 

W.O. No: 

Client Name: 

Date Received: 

Time Received: 

Received By: 

hirbW.~anifes? Present? 

Shipping Container in Good Condition? 

Custody Seals Present on Shipping Container? 
Condition: Broken 

Intact-not dated or signed 
Intact-dated and signed 

Usage of Tamper Evident Type 

Chain-of-Custody Present? 

Chain-of-Custody Agrees with Sample Labels? 

Chain-of-Custody Signed? 

Packing Present in Shipping Container? 
Type of Packing fg& k b+p 

J 

Custcdy seals on Sample Bottles? 
Condition: Good Broken 

% Total Number of Sample Bottles 

To!al Number of Samples ! 

Samples Intact? 

SufXent Sample Volume for Indicated Test? 

Figure 1 
SAMPLE RECEIPT CHECKLIS 

Carrier Name: I /,y+ &dzGL- 

Prepared (Logged In) By: 

Site: 

VOA Holding Blank I.D. No: 

, 
I/ - - 
/ - - 

d - 
-G’ - 

YES t40 
Trip Blanks: No. of Sets / - - 
Field Blanks: NO. of Sets 1 
Equip. Blank: No. of Sets 
Field Duplicate: No. of Sets 
MS&lSD: No of Sets 

r -$ 

w 

VOA Vials Have Zero Headspace? -d 

Preservatives Added to Sample? 
-A/ 

pH Check Required? 
Performed By? - -4 - - 

Ice Present in Shipping Container? A/- 

Container * Temp. Container f:  Temp. 

4 T?rJ- 

/ 3 

-I( 

w - 
d - Prcject t..lan2ger Contac?ed? 

Name: /A+~- pz.tK- 
Date Contacted: 37 /- -“J 

Any NO response must be detai!ed in the comments section below. If  items are not applica ble to particular samples or contracts, they 
should be marked N/A/ 

co :.:;.:ENTS: 

Checklist Completed By: 1 

Date: t&/2-(/ d? 

SOP No: F.2Vll 



GENERAL CHEMISTRY 

A. QC Summary 

B. Sample Data 

C. Standards Data 

D. Raw QC Data 

ANALYSIS DATA PACKAGE 

GPL Laboratories, LLLP ._ 



A. QC Summary 

1. Matrix Spike/ Matrix Spike Duplicate Summary 

2. Laboratory Control Standard Summary (where applicable) 

. 

GPL Laboratories, LLLP 



Form 3 MD/MS 
SOIL GENERAL CHEMISTRY DUPLICATE/MATRIX SPIKE RECOVERY 

Lab Name: GPL Laboratories, LLLC Client: CH2M Hill Constructors, Inc. 

GPL Work-Order: 109127 

Analyte Method 
TOC SW9060 
FOC SM531 OM 

Sample ID 
047-l 81 
047-l 81 

Sample Duplicate 
Cont. Cont. RPD 

(mg/Kg) (mg/Kg) RPD Limit 
705 676 4.2 15% 

64.7% 62.6% 3.3 15% 

RPD - 0 out of 2 outside control limits 

Analyte 
TOC 

Method 
SW9060 

Sample ID 
109107* 

Sample AS# Spike AS 
Cone. Cont. Added AS Recovery 

(mglKg) (mg/Kg) (mg/Kg) % Recov. Limits 
4570 8750 3890 107 85-115% J 

Recovery - 0 out of 1 outside control limits 
*Indicates shared QC 

1-1 J-l 1 0 0 3 



B. Sample Data 

GPL Laboratories, LLLP 



._ --..I Description i A 1 Sample Id 1 ST j Method. i .Rewbi ,I .RL ,!+ 1 R i Raw _.,. ~,.W!!,ti~~k 1 Reporti 1 Raw 1 nFinal 1 Sort ! ’ W 1 % _... 1,.... Raw.F!ii+ : 

1 iJ 

I 2 -J 
0 3 -I 

4 'Fraction Organic Carbon AN 109127-OOl-OlSMP/ SM5310M 64.7 1.0000'ri 64.70001.00000000 PER PER 64.7000 0 0.0000 0.00 64.7OOe 
5 Fraction OrganicCarbon AN'l09127-OOl-OlMD/ 5SM5310M 62.6 1.0000 d 62.6000 1.00000000 PER PER 62.6000 0 0.0000 0.00 62.6OOQ=' 

I :. 



~ l?escription F-e .__,_ 1 A 1 Sqmple Id 1 ST ..I. .M&hod ] Resylts j RL Raw,. 1 R 1 Raw j Multlplie 1 ,Reportl 1 .. Raw 

'1 iA 
2 " jJ 
3 !L..J 
4 Total Organic Carbon AN: ICV ICV/(SW9060 955 100.0000~ti 955.30001.00000000 MGL MGL 

5 Total Organic Carbon AN: ICE ICE / ESW9060 0 100.0000'~' 0.00001.00000000 MGL MGL 

6 Total Organic Carbon AN: 109127-OOl-OlSMP / SW9060 705 100.0000 d 591.40001.19171580 MGKG MGKG 
7 Total Organic Carbon AN.109127-OOl-OlMD / SSW9060 676 100.0000j~ 403.50001.67473690 MGKG MGKG 
8 Total Organic Carbon AN: 109107-004-02SMP / SW9060 568 loo.oooo;d 521.60001.08874350 MGKG MGKG 
9 Total Organic Carbon AN: 109107-OOS-OZSMP / SW9060 4570 100.0000~.& 1409.00003.24175380 MGKG MGKG 

10 Total Organic Carbon AN: 109107-OOS-O:MD / SSW9060 4360 100.0000 :d 986.20001.42057330’MGKG MGKG 
11 Total Organic Carbon AN: 109107-OOS-05MS / SSW9060 8750 lOO.OOOOr; 2250.00003.89010450'MGKG ‘MGKG 
12 Total Organic Carbon AN:CCVl CCV / ‘SW9060 312 100.0000id 311.80001.00000000'MGL MGL 
13 Total Organic Carbon AN:CCBl CC8 / ISW9060 0 100.0000ri‘ 0.00001.00000000’MGL ‘MGL 
14 Total Organic Carbon AN: 109107-006-OZSMP / SW9060 5930 lOO.OOOO'd 1176.00005.04496320 MGKG MGKG 
15 ‘Total Organic Carbon AN: 109116-003-O; SMP / SW9060 28700 100.0000 _ri 2320.00002.35597570’MGKG MGKG 
16 Total Organic Carbon AN:CCVZ CCV / ‘SW9060 3020 100.0000.d 3022.00001.00000000 MGL MGL 
17 Total Organic Carbon AN:CCBZ CC8 / ISW9060 0 100.0000 ,d 0.0000i.00000000’MGL MGL 

I / nFlnal j sort 1. spk ..I 

955.0000 0 1000.0000 0.00 

0.0000 0 0.0000 0.00 

705.0000 0 0.0000 0.00 

676.0000 0 0.0000 0.00 

568.0000 0 0.0000 0.00 

4570.0000 0 0.0000 0.00 

4360.0000 0 0.0000 0.00 

8750.0000 0 3890.0000 117.42 
312.0000 0' 300.0000 0.00 

0.0000 0' 0.0000 0.00 
5930.0000 0 0.0000 0.00 

28700.0000 0 0.0000 0.00' 
3020.0000 0 3000.0000 0.00' 

0.0000 0 0.0000 0.00 

o/o 1 Raw Final i ._ -... . . . .- ! 

CD 
0 
CI 

955.3000 w 
0.0000 c’ 

704.7807 t-z 
675.7563 
567.8886 

4567.6311 
4359.5694 
8752.7351 
311.8000 

0.0000 
5932.8767 

28665.8636 
3022.0000 

0.0000 



.-- Description 1 ! Id.-/ A Sample Flag 1 V 1 Rpd 1 

1 
2 
3 
4 Total Organic Carbon AN: ICV 
5 Total Organic Carbon AN: ICB 
6 Total Organic Carbon AN: 109127-001-01 
7 Total Organic Carbon AN: 109127-001-01 
8 Total Organic Carbon AN: 109107-004-02 
9 Total Organic Carbon AN: 109107-005-0~ 

10 Total Organic Carbon AN: 109107-005-05 
11 Total Organic Carbon AN: 109107-005-05 
12 Total Organic Carbon AN:CCVl 
13 Total Organic Carbon ‘AN:CCBl 
14 Total Organic Carbon AN: 109107-006-O: 
15 Total Organic Carbon AN: 109116-003-02 
16 Total Organic Carbon AN:CCVZ 
17 Total Organic Carbon AN:CCBZ 

200 

200 

RPd . I ?!.I... mdl ,I, S 1 Retention’,/, LCL .j,, JCL 1 Mgs 1. 

IJ -I 

20.65 
20.65 
13.35 
17.74 

‘17.74 
17.74 

30.45 
28.06 

Final ,. 1 ,+Final MDL I Valid.Comments !.y., Anal. 1 Prep 

100.000 100.000 
100.000 100.000 
119.172 119.172 
167.474 167.474 
108.874 108.874 
324.175 324.175 
442.057 442.057 
389.010 389.010 
100.000 100.000 
100.000 100.000 
504.496 504.496 

1235.598 1235.598 
100.000 100.000 
100.000 100.000 

h 
0 
0 

1.000 
1.000 CT 
0.946 r: 
1.329 
0.943 
2.667’ 
3.636’ 
3.200 
1.000 
1.000 
3.509 
8.889 
1.000 
1.000 



I 
GPL Laboratories, LLLP Docurnert t Control No: GP- TOG’-00 7 

1 Method Title: Total Organic Carbon 

I 

Method Reference: MCAWW 415.111 
f&-s,*.F3robl 

Calculation: 
Water Final Results = (instrument reading vs.cal.cutve) x dilution factor 
Soil Final Results = (instrument reading vs.cal. Curve) x 0.040ml) 

Sample weight (g) x % solids 
( If not detected, report c HIJO-~‘ ) 

PAGE 84 



C. Standard Data 

1. Initial Calibration Data 

2. Continuing Calibration Data 

GPL Laboratories, LLLP 



General Chemistry Form 2 
TOTAL ORGANIC CARBON CONTINUING CALIBRATION CHECK STANDARD RECOVERY 

Lab Name: GPL Laboratories, LLLC Client: CH2M Hill 

Work-Order # 109127 STD Solution ID: #7965/l 4896 

Standard 
ID 

ICV 

Solution 
ID 

7965 

Control Std Standard 
True Value Concentration Standard Recovery 

(mg/L) (mg/L) %Recovery Control Limits 
1000 955 95.5 go- 110% 

Standard 
ID 

CCVl 

Solution 
ID 

7965 

Control Std Standard 
True Value Concentration Standard Recovery 

(mg/L) b-w/L) OhRecovery Control Limits 
300 312 104.0 90 - 110% 



GPL Laboratories, LLLP Document Control No: GP-TOC’O07 

Method Title: Total Organic Carbon 

Method Reference: MCAWW 415. 

Reviewed by / Date: 
Instrument/Apparatus: Dohrman DC-80 

Calibration: 
A. 1000ppm Stock Standard Solution ID: #-7cII/F $4 rS/Y5- 
9. 400Uppm Working Standard Solution: 0.8519 KHC8H464 + 1 ml HN03/1 OOml w  QQJ-/~~ 

C. 10ppm Working Standard Solution 

D. Calibration Concentration Ranges 

Vol. (ul) Operating Range (ppm) Std Cone (ppm) 
40 100 - 4000 2000 

1 

200 IO-800 400 

1000 0.1 - 160 10 

Calibration Curve: 

Corr. Coeff: (1.0.9950) 0.9953 
y-Intercept: -I >J* XL 

1.13YO 

Corr. Coeff: (10.9950 

QC Analysis , Acceptance Range: #S-lJSqo 

Matrix Spike Analysis: 
Spike Acceptance Range: 15% 
Sample ID #l Sample ID #2 
Sample Value #l n,aolg Sample Value #2:- 
Spike Sample Value #l J5, G #2: 
Spike Amount: xwo ‘4 Ik / 
% Recovery #1 q7#< O(O #2: 

Comments: 

ccv2 

ccvi lo&“* ccv2 

Duplicate Analysis 
Dup Acceptance Range: 15% 
Sample ID #l / #2 I 

Init. Samp. Value #l / #2 I7 
+ 

I p; 9% 
Dup. Samp. Value #l I #2 r&)100+ I I$, 76o*l$ 

RPD#l /#2 xyyo / /&b4” 



GPL Laboratories, LLLP Documerl t Control No: GP- TOC-00 7 

Method Title: Total Organic 
Method Reference: MCAWW 415 

Reviewed by / Date: 
Instrument/Apparatus: Dohrman DC-80 

Calibration: 
A. 1 OOOppm Stock Standard Solution ID:#,cl(4!5- 
B. 4OOOppm Working Standard Solution: 0.8519 KHC8H404 + lml HN03/lOOml 
C. 1 Oppm’Working Standard Solution 

#/qfl&, 

D. Calibration Concentration Ranges 

Vol. (ul) Operating Range (ppm) Std Cone (ppm) 
40 100 - 4000 2000 
200 lo-800 400 
1000 0.1 - 160 10 

Calibrati n Curve: &/~~F, 
Std. Cont. 1 ml Stock 1 F.V. 1 Instrument 1 Corr. Coeff: (10.9950) 0,74 53 

mg/L Solution ml 
20 

Reading y-Intercept: -1U mJ 
Slope: I* I 3 CrO 

Corr. Coeff: (1.0.99 
y-Intercept: 

Slope: 

QC Analysis Acceptance Range: 90 -/IO” 

““,l”i ~* ( ;‘“egp;; oJ) cb&)3/ ~,C p.&l 3Ll a?5/C 
. . . 

% Recovery: 
ICV t15.s’90 CCVl I oy OCO ccv2 101 Ofv 

Matrix Spike Analysis: Duplicate Analysis 
Spike Acceptance Range: @Oh Dup Acceptance Range: 15% 

Sample ID #I /tir@~Sample ID #2 Sample ID #l / #2 ““:‘o: 
/ d&L 

Sample Value #I (/5x$ Sample Value #2:- Init. Samp. Value #l / #2 &!r7‘@ I YS>o”sYj 

Spike Sample Value #I p@q #2: Dup. Samp. Value #I I #2 CaJ1/” I YJbD*& 

Spike Amount: ro@q = ?&-90”‘5/& RPD #1 I #2 3.3” I 4,~ ‘(0 
% Recovery #1 (07co #2: f= 

PAGE 83 

@ml2 

- _~ ._ _---. ---- 



D. Raw QC Data 
(as applicable) a 

1. Extraction Logsheet 

2. Instrument Print outs 

3. Percent Solids 

GPL Laboratories, LLLP 



11 TOC 1395 -co,? 

12 TOC 1022-oo~dq 

13 TOC 2136 -aF7//n) 

15 TOG 427.3@’ 

16 TOC 23.71d 

17 TOC 1 lg9,G~Il~‘7-Go(C 

18 TOC 2198 I@q’@-a’) 

19 -TOC 2817CCJ~o 

20 TOC 50.95 &J.s 



: .^. 2 , 
; 3 

4-’ Percent Solids ‘AN: 109127-OOl-OlSMP /‘CLP-SOLIDi79.3 PER 
iz 

79.3000 0 0.0000~ 0.00' 79.3468; y 
- 

c 



/A 
L-c !-J 
I3 
ElO9127-OOl-Ol-iSMP CLP-SOLIDS 

1-I 
b '09-27-01 15:OO '1300-06 

1109143-OOl-Ol-ISMP ‘CLP-SOLIDS ‘09-27-01 15:00 '1300-06 
6 109143-002-Ol-1SMP CLP-SOLIDS 15:00 11300-06 -- 
7 109143-003-Ol-ISMP ‘CLP-SOLIDS 

1109143-004-Ol-ISMP ‘CLP-SOLIDS 
h '09-27-01 15:00 j1300-06 

7109143-005-Ol-iSMP ‘CLP-SOLIDS 
b'O9-27-01 15:00 1300-06 ; 

1109143-006-Ol-ISMP ‘CLP-SOLIDS 
ji;l'O9-27-01 15:00 !1300-06 : 

’ 11 ,109143-006-Ol-1MD ‘CLP-SOLIDS 
b :09-27-01 15:00 j1300-06 !  

,-_. .~., 
/I? i109143-007-Ol-ISMP CLP-SOLIDS 

,A ,09-27-01 15:00 j1300-06 

: 137109143-008-Ol-ISMP ‘CLP-SOLIDS 
b-,09-27-01 15:00 ;1300-06 ; 

~-i4~~1109143-009-01-JSMP CLP-SOLIDS 
1-1 09-27-01 15:00 ,1300-06 

i.‘i5-:109143-OlO-Ol-JSMP ‘CLP-SOLIDS 
b'O9-27-01 15:00 ;1300-06 ; 

~-i6~-1109143-011-01-lSMP CLP-SOLIDS 
h‘O9-27-01 15:00 '1300-06 
b :09-27-01 15:00 ;1300-06 

' 17-'109143-012-Ol-ISMP ‘CLP-SOLIDS *. - __. 
18 109143-013-Ol-1SMP ‘CLP-SOLIDS 

j.wJ '09-27-01 15:00 '1300-06 1 
,... , 1w.l 09-27-01 15:00 ;1300-06 
/ -19 !109143-014-Ol-1SMP CLP-SOLIDS I-1 '09-27-01 15:00 '1300-06 
~~~,~0~~109143-015-01-jSMP ‘CLP-SOLIDS 1-r '09-27-01 15:00 '1300-06 ' 

21 .:109143-016-Ol-ISMP ‘CLP-SOLIDS !. ..-. iwJ'O9-27-01 15:00 11300-06 
;.,.22_ ; 109143-017-Ol-ISMP CLP-SOLIDS 1m.l '09-27-01 15:00 '1300-06 ' 
;_~3~-q109143-018-Ol-iSMP CLP-SOLIDS ikI '09-27-01 15:00 :1300-06 ' 

24 109143-019-Ol-1SMP ‘CLP-SOLIDS J 09-27-0115:OO '1300-06 
/ .' 

r25-~109143-020-01-1SMP CLP-SOLIDS i.ij '09-27-01 15:00 /1300-06 
; 

~~~26109143-021-Ol-!SMP ICLP-SOLIDS h '09-27-0115:OO i1300-06 
; 
1 

; 27 '109143-022-Ol-!SMP ,CLP-SOLID5 h '09-27-01 15:00 :1300-06 ' 
~ 28 109143-023-Ol-1SMP ,CLP-SOLIDS r_ -.A '09-27-0115:OO 11300-06 
I 29 109143-024-Ol-jSMP :CLP-SOLIDS '09-27-01 15:00 [1300-06 

; 

rjO-:109143-024-Ol-!MD ‘CLP-SOLIDS t;i '09-27-01 15:00 i1300-06 
j 

c.- __. 
~~~J',l09143-025-Ol-!SMP 

1 
‘CLP-SOLIDS b jO9-27-0115:OO i1300-06 1 

;m3~-:109143-026-01-1SMP ‘CLP-SOLIDS 
i 33 109143-027-Ol-kMP ‘CLP-SOLIDS 

t-j ;09-27-01 15:00 /1300-06 1 

c--:' 

ij ,09-27-01 15:00 ,1300-06 ; 
34 109143-028-Ol-k.MP ‘CLP-SOLIDS /&'09-27-01 15:00 /1300-06 i 
35 '109143-029-Ol-iSMP ‘CLP-SOLIDS 

k---i 36 + 109143-030-Ol-jSMP :CLP-SOLIDS 
tb;d;O9-27-01 15:00 j1300-06 

37 
f----i 

109143-031-Ol-i,SMP :CLP-SOLIDS ~- ;‘ '09-27-0115:OO /1300-06 / E 

1 
09-27-01 15:00 '1300-06 

ilO9143-032-Ol-!SMP ,CLP-SOLIDS 
%109143-033-Ol-1SMP XLP-SOLIDS 
*109143-034-Ol-iSMP :CLPJOLIDS 
i 41 '109143-035-Ol-jSMP ‘CLP-SOLIDS 
T109143-036-Ol-kMP ‘CLP-SOLIDS b---l 
1 43 109143-036-Ol-IMD ‘CLP-SOLIDS i-1 '09-27-01 15:00 '1300-06 ! 
Fl09143-037-Ol-1SMP ‘CLP-SOLIDS Jo '09-27-01 15:00 '1300-06 
-ii-109143-037-Ol-IMD ‘CLP-SOLIDS 1-r 09-27-01 15:00 '1300-06 
-ii-109143-038-Ol-iSMP ‘CLP-SOLIDS 1-j '09-27-0115:OO '1300-06 
;109143-039-Ol-1SMP CLP-SOLID5 
; 109143-040-Ol-JSMP ‘CLP-SOLIDS 

b'O9-27-01 15:00 '1300-06 

--iii-109143-041-Ol-iSMP CLP-SOLIDS 
h '09-27-01 15:00 '1300-06 ] 
b ‘09-27-01 15:00 '1300-06 

-ii--109143-042-Ol-1SMP ‘CLP-SOLIDS h '09-27-0115:OO ;1300-06 c--- 
51 109143-042-Ol-iMD ‘CLP-SOLIDS h '09-27-01 15:00 '1300-06 ; 

;109143-043-Ol-ISMP ‘CLP-SOLIDS t '09-27-01 15:00 '1300-06 -.. - 
53 109143-044-Ol-1SMP CLP-SOLIDS ii 09-27-01 15:00 '1300-06 

12007)000000'S 
12007j000000~s ' 
i2oo7ioooooo's 
12007~000000'S 
12007j000000's : 
12OO7iOOOOOO'S 
12007~000000'S : 
12007i000000's 
i2oo7joooooo's ' 
i2oo7ioooooo's : 
i2oo7ioooooo's 
12OO7JOOOOOO'S ' 
i2oo7joooooo's , 
120071000000 S 
12007j000000's 
120071000000'S 
i2oo7ioooooo's 
i2007j000000 s ' 
12007~000000'S 
i2007j000000 s ~ 
120071000000'5 
i2oo7ioooooo's 1 
12007i000000's 
i2007i000000 s : 
12007~000000'S ' 
12007~000000'S 
i2oo7joooooo's ; 
12007j000000's 
i2oo7joooooo's ' 
12007 jooooooi I 
12OO7iOOOOOO'S 1 
12007~000000'S ' 
12007i000000's 
i2oo7ioooooo's i 
i2oo7joooooo's 
i2oo7ioooooo's 1 
i2oo7ioooooo's I. 
12007i000000's i 
120071000000'S : 
12007j000000's 
120071000000'5 
i2007i000000 s 
12007~000000 s 
12007jooowo s 
12007i000000 s 
i2oo7joooooo's 
12007i000000's 
12007~000000'S ; 
i2007jowooo's 
12007)000000'S 

Y'O47-181' 0.97030 10.13500' 8.24220' 79.3468, 1.0000' 
’ Y OUS-Cti 0.98810' 10.18920' 8.28300 79.2829, 1.0000; 

Y’OUS-CSi 0.98190' 10.47970' 8.33720' 77.4421' l.OOOO! 
i Y’OUS-Cu’ 0.96900’ 10.25240’ 8.43880 80.4641 1.0000' 

Y’OUS-CSi 0.96970’ 10.40870’ 7.35780 67.6777' l.OOOO1 
I Y’OUS-CSi 0.97310 10.74250' 8.21720: 74.1509; 1.0000' 

Y’OU5-Cb 0.98310' 10.10020i 8.32300 80.5070: LOOOO! 
Y’OUS-Cti 0.97210' 10.09880' 
Y’OUS-CSi 0.96370’ 10.51050’ 

8.51980' 82.6991' 1.0000' 
8.36440' 77.52021 1.0000~ 

Y’OUS-Cs; 0.98790’ 10.05260: 7.91630' 76.4328; 1.0000: 
Y’OUS-Cs; 0.98710' 10.39070' 7.62440' 70.5825' 1.0000' 
Y’OUS-C& 0.96850’ 10.08040’ 6.41070’ 59.7263’ 1.0000~ 
Y’OUS-CSi 0.97780’ 10.29730; 8.02400' 75.6071' 1.0000' 
Y OU5-CSI 0.96710 10.77720' 7.99820 71.6721' 1.0000' 
Y OU5-CSI 0.98470’ 10.38240 7.52160’ 69.5585’ 1.0000 
Y OU5-CSI 0.96890’ 10.56760’ 8.73930’ 80.9526’ l.OOOOi 
Y OUS-C& 0.97160 10.80930' 7.80040' 69.4146’ 1.0000' 
Y OUS-CSI 0.96860’ 10.39160' 7.85930' 73.1264 l.OOOO1 
Y’OU5-CSI 0.96450’ 10.33550’ 7.21530’ 66.7037’ LOOOOj 

YOU5-CL 0.97660' 10.16310' 7.40390' 69.9646' 1.0000 
Y’OUS-Cti 0.96620’ 10.20190' 8.62430' 82.9185' 1.0000' 
Y OU5-CSI 0.98480 10.09950' 
Y’OUS-CSi 0.96460: 10.65300’ 

7.40740 70.4642, 1.0000; 

Y OU5-Cs! 0.98650 10.719801 
8.72560: 80.1061; 1.0000, 
6.85100 60.2519 l.OOOO1 

Y OUS-Cs; 0.96900’ 10.43050: 7.98010' 74.1014' 1.0000: 

Y’OUS-Cti 0.98220’ 10.33490’ 7.68110 71.6253’ 1.0000; 
Y’OUS-C& 0.98590 10.36610’ 
Y’OUS-CO 0.96830’ 10.46710: 

8.11250: 75.9749: l.OOOOi 
7.64630 70.3036' l.OOOOi 

Y’OU5-CSI 0.97500’ 10.79280’ 8.81820 79.8876! 1.0000’ 
Y’OUS-CSi 0.98520’ 10.31370: 7.12810’ 65.8509’ 1.0000' 
Y’OUS-Cs; 0.96740’ 10.34400’ 8.738001 82.8723! 1.0000: 
Y’OUS-Cs; 0.98280: 10.13130' 7.68650' 73.2765' 1.0000' 

’ Y’OUS-Cs; 0.98000’ 10.83580; 8.88930’ 80.2502' 1.0000' 
/ Y OU5-h 0.98250’ 10.12450, 

Y'OUS-cu' 0.98880' 10.29010' 
8.23620' 79.3448[ 1.0000; 
7.81040' 

Y’OUS-Cd 0.98880 10.17080i 
73.34031 1.0000, 

8.51000’ 81.9124: 1.0000~ 
Y ous-cs; 0.97290 10.78070; 9.03280' 82.1785: 1.0000' 

’ Y’OUS-CSi 0.97730’ 10;02810’ 
Y OU5-CY 0.98520 10.28400’ 

8:92400’ 87.8011; LOOOO! 
7.58980’ 71.0264 1.0000' 

Y’OUS-Cu’ 0.97650’ 10.48780’ 7.46310 68.1989' 1.0000' 
Y’OUS-Cs; 0.97510 10.28970' 7.54900' 70.5763' 1.0000: 
Y’OU5-CY 0.97860 10.28000 
Y OU5-C9 0.96870’ 10.36330’ 

8.25430 78.2216, 1.0000' 
8.10660’ 75.9788 1.0000 

Y ous-cu 0.96950' 10.11570' 8.07800: 77.7208' 1.0000' 
Y OUS-CY 0.98700 10.29520 8.07320 76.1286' 1.0000 
Y OU5-C4 0.98480 10.30300’ 8.04900 75.8108 l+OWO 
Y OU5-C4’ 0.97270’ 10.39490 8.46010’ 79.4655: 1.0000' 
Y’OUS-Cs; 0.97270’ 10.35270’ 8.42510’ 79.4499 1.0000; 

Y‘OUS-C5.i 0.96770’ 10.80670’ 8.93800 81.0072 1.0000 

Y OU~-CSJ 0.96500 10.82120 9.14190 82.9620 1.0000 
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, 
I I I I I I I 

‘ercent Solids 
I  

ISMP IICLP-SOLI 180.5 
‘ercent Solids 
‘ercentSolids 
‘ercent Solids 

-___. --- 
.00000000 PER ___- -- 
.00000000 PER A--- - 
.OOOOOOOO PER 
.OOOOOOOO PER 

80.5070 ___-_ 
82.6991 

‘ercent Solids 
‘ercent Solids 
‘ercent Solids IAN!l09143-011-O -- 

0.0000 

+ 

0.0000 
0.0000 
n nnnn 

0.00 r 0.00 0.00 -- 
n nn 

77.5202 ---.- 
76.4328 __-.- 
70.5825 
59.7263 - -----.. 
75.6071 

‘ercent Solids IAtiIO9143-014-O k 

_ __..., 
A?Jl4R~~ .CMD I111 P Sfll I 73 1 

_..- ,_.. =-. . .._I -. --.-....,...- ----.-.. 

‘ercent Solids AN(109143-017-0 SMP I CLP-SDLI 
‘ercent Solids Akj 109143-018-O SMP I CLP-SOLI 70 
ercent Solids At+09143-019-0 SMP I CLP-SOLI 82.9 
-----L #?-,:A- CL”e),#-,P cn,, tnc 

.-- 
ids 

_ ---ids 
‘ercent Solids 

ids 
ids 

Ah 109143-024-o SMP I CLP-SOLI 71.6 

Ai’jlO9143-026-O SMP I CLP-SOL1 79.9 
~AtdInCll4.?.n774 ISMP IICLP SOLI 165.9 
I I I 

ercent Solids jAN)09143-028-0 ISMP IICLP-SOLI 182.9 __- ..- 
‘ercmt Solids lard4nm”?-n9a-n ICMD /It?1 D nnt II71 R I 7137Gc, 

ercent Solids 
wcent Solids 
arcent Solids 

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

- - . . .  - - . . - -  

- - .  _ -  -  .  - -  

-.--.._ -_..-- 
‘nrtmnt .Snlida 

Gem J”ll”S 
merit Solids 
rrcmt Salids 

‘Percent Solids 

I.--l---- -- -- - - 

lAtilnQl43-035-0 SMP / CLPISOLI 87.8 _---_.. . 
PUY I UJ 143-036-O SMP I CLP-SOLI 71 _--. 
AN 109143-036-o MD I CLP-SOLI 68.2 ___ _ - . 
Ah 109143-037-O SMP I CLP-SOLI 70.6 --..- .- 
AN 1 nQl43-037-o MD I CLP-SOLI 78.2 -- ---- 

~~‘43-038”.~M_9/cLp_soLIL6_~~ - .-.--. .-_ __ 



_-- -~ 
62440 70.5625 1.0000 1 

41070 59.7263 1.0000 i ..---_ 
02400 75.6071 1.0000 1 
99620 71.6721 1.0000 1 

89.41461 I.00001 ' I t __---- --- ----i. 
65930 73.1264 ;iO 1 -_. 
21530 66.7037 1.0000 i 

40300 69.9646 1.0000 1 I--, 
10914361Q~M. ISMP ICLP SOLIDS m 1OQr27.01 16~00 /1300-06 120071 OOOOOds 1 0.966201 10.2O~ii8:82430 62.9165 1.0000 1 

40740 70.4642 1.0000 1 

..- .-. i.O%O 
.- 

72560 60.1061 1 

09-27-01 15:00 1300-06 

---. - .  .- .-- 
_--- 

39-27-01 15:OO 11300-06 

0.352701--.- 8.425101 
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NSB Kings Buy Phase II,’ Field Summary Report 
A4av 8. 2002 

1. Introduction 

Geo-Cleanse International, Inc. (GCI), on behalf of CH2M Hill Constructors, Inc. (CH2M 

Hill) and J.A. Jones Environmental Services Company (J.A. Jones), was contracted to perform an in- 

situ chemical oxidation treatment and vegetable oil injection to address residual volatile organic 

compounds (VOCs) in groundwater at Site 11, Naval Submarine Base (NSB) Kings Bay, Kings Bay, 

Georgia. The contracted tasks were performed under CH2M Hill’s Response Action Contract No. 

N62467-98-D-0995, Contract Task Order No. 0047 with the Department of the Navy, Southern 

Division, Naval Facilities Engineering Command. This report summarizes the field activities 

performed by GCI during the period of performance September 2001 through January 2002 to 

complete the assigned tasks. 

2 
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May 8, 2002 

2. Fenton’s Reagent Treatment 

2.1. Injector Installation 

Based upon delineation data provided by J.A. Jones, a treatment zone was targeted in the 

depth interval from approximately 40 to 50 feet below grade surrounding previously installed and 

treated injector I-60. A total of 20 new injectors (identified as IW-70 through IW-89) were installed at 

the site via direct-push technology (Figure 2-l). CH2M Hill Constructors and J.A. Jones directly 

contracted Zebra Drilling to complete the injector installation, which in turn subcontracted to 

TransAmerica Drilling & Testing Inc. (Jacksonville, Florida). TransAmerica used a Geoprobe 66DT 

track-mounted unit to install the injectors to a depth of 48 feet below grade. The injectors were 

screened from 45 to 48 feet below grade. 

The following materials and procedure were used for the installation of the injectors. The 

injectors were constructed with stainless steel, O.OlO-slot screens with Schedule 80 black steel riser 

pipe and couplings. The screen was 1.25 inches in diameter and 3 ft in length. The riser pipe was % 

inch diameter. The injectors were installed by advancing a 3.25inch outside diameter / 2.5-inch 

inside diameter casing with a disposable tip to depth. The injector was then placed inside the casing, 

the casing was packed with filter sand extending 1 ft above the top of the screen. The casing was 

systematically extracted as completion materials were added to ensure that materials did not bridge 

within the drive casing. Next, a l-l? layer of fine (20/60 grade) sand was added to prohibit grout 

infiltration of the filter pack sand. The injectors were then sealed to grade with a cementmentonite 

grout mix and completed as stick ups. Injector boring logs are included as Appendix A. 

2.2. Injection Methodology 

The Fenton’s Reagent injection program was performed in two phases: a primary injection 

conducted from October 22 to November 1, 200 1, and a polishing phase performed from November 

12-l 4, 200 1. Typical injection rates ranged from 0.4 to 1.5 gallons per minute, and the total volume 

of fluids injected at the site was approximately 23,585 gallons (approximately 12,220 gallons of 

catalyst and 11,365 gallons of 50% peroxide). At no time during the injection was the concentration 

of peroxide injected greater than 25%. A summary of total catalyst and peroxide injection volumes 

for each individual injector is as shown in Tables 2-1 and 2-2. 
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Table: 2-1 Peroxide Injection Log ---- L 
CHZM-Hill Constructors/J A Jones :;I&---- Kings Bay NSB - r~ 

I-73 231 231 
I-74 282 104 25 412 
I-75 331 164 198 71 764 
l-76 397 215 9 621 

Arm 91 

-- 
I-84 
I-85 
l-86 
I-87 
I-88 

--- -- .-.- 
1 660 

I I -?"I, I I I 1""1 I I I 122 688 
3311 I 911 ai I 1681 231 239 933 

1 4121 361 ia1 50 148 664 

- I  IL I  I”” I  I  

412 I 143 45 5511 RAi 17All 

4001 235 24 
Ano I ISR 

I-89 409 231 2 642 
0 

Total/Day 992 1227 1236 1219 1311 1408 1134 a32 301 1143 562 11365 
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Catalyst 

Table: 2-2 Catalyst Injection Log 
CHZM-Hill Constructors/J.A. Jones Kings Bay NSB 

Injection Pt. 10/23/2001 10/24/2001 10125/2001 10/2612001 10/29/2001 10/30/2001 10/31/2001 11/1/2001 11/12/2001 11/13/2001 11/14/2001 

1 I-70 177 26 74 277 
2 l-71 23 105 cn *4 37* 

3 t-72 363 161 55 579 
4 I-73 231 231 
5 I-74 300 96 25 421 
6 1-75 363 176 219 71 829 
? l-76 389 228 37 654 
a I-77 423 269 103 795 
9 l-78 981 

_- 
2471 3651 191 730 

I I I I 1521 601 I 505 10 l-79 I 2941 -- -- 
II mn l I I I A<A 1 I I cml I III I ClR? I .  .  -_ . -  .  WV I 1 -"" 
12 l-81 301 60 48 28 437 
13 t-82 27 42 18 65 3 155 
14 l-83 413 144 12 569 
15 

16 

17 

18 
19 

20 
31 - .  I  I  I  

Total/Day 1 10891 12681 12401 12501 13761 14331 12431 U83l 5111 12671 6591 12220 

Page 1 



NSB Kings Bay Phase II’ Field Summary Report 
A4uy 8, 2002 

2.3. Field Monitoring 

GCI collected groundwater samples for field analytical tests on a daily basis during the 

injection program. The samples were collected from wells located adjacent to where Fenton’s reagent 

injection was being performed. The field parameters performed were pH, total iron, chloride, 

alkalinity, hydrogen peroxide and PID headspace. These analytical parameters were used as a 

screening tool to assist GCI personnel with the injection program. The field data are individually 

tabulated in Appendix B. 

GCI also performed off-gas measurements from adjacent injectors during the injection 

program. Due to mounding groundwater caused by the injection and chemical oxidation reactions, 

limited readings were obtained. Collected data are individually tabulated in Appendix C. 

2.4. pH Adjustment 

Following the Fenton’s reagent injection, groundwater pH across the site was less than 5.0 

pH units. An injection of potassium hydroxide was conducted because the Fenton’s reagent treatment 

(which resulted in site-wide pH less than approximately 5) was to be followed by vegetable oil 

injection to enhance natural degradation of residual contaminants (which typically occurs at pH only 

above 5). The potassium hydroxide injection was conducted between December 10-l I, 2001. The 

potassium hydroxide solution was weak (pH = 9.0), but sufficient to overcome the groundwater pH. 

A total of 5,500 gallons of potassium hydroxide solution were injected. Upon completion of the 

hydroxide injection, groundwater samples were collected from across the site and analyzed for pH. 

The results indicated a range of pH from 5.0 to 7.5. 
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NSR Kings Ray Phase II’ Field Summary Report 
May 8, 2002 

3. Vegetable Oil Injection 

Following the Fenton’s reagent injection, GCI performed a vegetable oil injection during the 

period December 12, 2001 through January 23,2002, as a final polishing step for the site. 

3.1. Injector Installation 

GCI contracted Precision Sampling (Oviedo, FL) to install 39 temporary well points to a 

depth of 48 feet below grade. Precision Sampling utilized their proprietary Vibra-Push SD 500-foot 

pound DPT rig with two inch drive rods, retractable screen and disposable drive points for this site. 

The location of each injection point is shown in Figure 3- 1. 

3.2. Material 

The specific type of vegetable oil utilized was soybean oil manufactured by Cargill Foods, 

Gainesville, Georgia. The soybean oil contained 7.5% (by weight) lecithin to act as an emulsifier and 

enhance mixing with water. A copy of Cargill’s certificate of analysis is included as Appendix D. 

3.3. Injection Methodology 

GCI injected a total of 25,208 gallons of emulsified soybean oil containing approximately 

35% oil with lecithin, 65% water, and 100 mg/L iodide (as sodium bromide, to be utilized as a tracer) 

to 39 temporary injection points and 3 stationary injectors. The total injectate volume included 8,839- 

gallons of soybean oil with lecithin and 16,369-gallons of water. The breakdown per individual 

injector is as shown in Table: 3-1. 

The injection equipment was modified during the program by request of Mr. Cliff Casey 

(U.S. Navy Facilities Engineering Command, Southwest Division) in order to improve mixing and 

injection under changing conditions at the site. The original setup included one 400-gallon poly tank, 

two centrifugal pumps, three flow meters, one 24-inch static mixer, and valve systems and hosing. 

The first modification was to increase the velocity fluids into the static mixer, and replace the static 

mixer to a 12-inch stainless steel unit with additional tightly-spaced vanes. The centrifugal pumps 

were also replaced with diaphragm pumps to increase fluid velocity and overcome static water head 

in the injection points. The second modification, due primarily to colder seasonal temperatures, was 

to heat the soybean and water to a temperature greater than 70”F, utilizing separate poly tanks for oil, 

water, and the oil/water emulsion. This modification was intended to inhibit separation of the oil and 
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Table: 3-l Vegetable Oil Injection Log 
CH2M Hill ConstructorslJ.A. Jones Kings Bay NSB 

Location Date Time Start Time Finish Amt. Vegetable Oil/Lecithin Amt. Bromide Water Cont. Sodium Bromide 
injection 

Injection Intervals 
Injection Injected (gal.) 

I IP-1 I 119102 I 
Injected (gal.) Water (mg/l) 

I 
feet (bgs) 

852 11:40 I 228 I 433 I ,nn I 1 

IP-15 12/17/01 1 8~45 I 958 I 
IP-16 

--- I 1W 20-44 
I I 

I 
IO:15 1 210 I 390 I 100 2P *a I 

I &22 I 210 39n <Ilo I 31 

I 
.-- 
100 
100 

Totals (gal) 6639 16369 
Total Volume Oil and Water (gal) 

Note: Vegetable oil contained 7.5% by weight lecithin 



A’SB Kings Bay Phase II’ Field Summary Report 
May 8. 2002 

the oil/water mix, and to eliminate air introduction to the solution to be introduced to the mix. 

Immersion heaters were installed to heat the materials. The modified system included: three 400- 

gallon poly tanks, three double diaphragm pumps, three flow meters, a 12-inch static mixer, four 

immersion heaters, two generators, air compressor for the diaphragm pumps, a tent enclosure for 

better temperature maintenance, and necessary valving and hosing to distribute the oil/water mix to 

the injection locations. A schematic of the injection equipment is included as Figure 3-2. 

3.4. Demobilization 

GCI demobilized from the site upon completion of the vegetable oil injection. Demobilization 

included removal of all equipment and supplies utilized in the Fenton’s reagent injection, pH 

adjustment, and vegetable oil injection programs. The injectors utilized for Fenton’s reagent were left 

in place at the request of CH2M Hill and J.A. Jones. The temporary injection points utilized for 

vegetable oil injection were abandoned immediately after injection at each location, with a Portland 

cement grout. 
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Appendix B: Groundwater Monitoring Logs 



CHZM-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: I-60 

Date -~Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
WWL) mg/L) @xN-) @w/L) PID (PPm) 

1 O/23/0 1 11:15 5 125 200 <50 7.5 0 
1 i/1/01 7:45 5 >250 Inf lnf. 20 1 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



1 I 
10/24/01 I 8:30 t 5.5 

I I I 

I 

CHZM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-63 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-64 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) 
OWL) UWL) (w/L) 

1 O/25/0 1 7:45 5.5 50 4 125 

I I I I- I I 

Peroxide (H202) Headspace 
(w/L) , PID (ppm) , 

cl 0 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: I-70 

Date Time pH iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
(w/L) OWL) mm-) mu-) PID (PPm) . 

1 o/29/01 8:00 5 150 5 eJ0 2.5 8 
1 l/7/01 IO:20 3.5 NA NA NA 10 16 

I 

NA = Not Analyzed 
NS = Not Sampled 



CHZM-Hill ConstructorslJ.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: I-71 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CH2M-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-72 

Date Time pH iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (HZ02) Headspace 
OWL) (w/L) mm-) (mgU PID (wm) . 

1 o/22/01 16:30 5.5 20 25 NA NA 0 
1 O/29/0 1 8:00 3.5 >250 hf. <50 15 5 
1 I/7/01 9:35 3.5 NA NA NA 2.5 20.1 

I 
I I I I I I I 

I 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CH2M-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-73 

Date 1 Time [ pH 1 iron (Fe) 1 Chloride (Cl) 1 Alkalinity (Alk) 1 Peroxide (H202) 1 Headspace 
I I fmnll \ I lmnll 1 I lmrdl \ I lmnll \ I Pin fnnm\ \..l~lb, , ,...a,-, \n I ,yr b, \...a.-, - .- \rr-=-l 

10/25/01 7145 4.5 75 7 <50 0 34 
10/26/01 7:45 4.5 75 10 <50 7.5 13 
1 o/29/0 1 8:00 4 r250 2.6 40 0 8 
10/30/01 8:30 4 >250 4 <50 5 6 
11/7/01 IO:35 4 NA NA NA 15 8 

I 11/13/01 7:30 I 4 I 2250 I <2 40 5 14 . 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-74 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
OWL) (w/L) UwW OwW PID (PP~) _ 

10/23/O 1 II:15 5.5 5 IO 40 7.5 0 
11/7/01 IO:00 4 NA NA NA 2.5 20.1 

1 l/13/01 7:30 4 >250 <2 <50 7.5 7 

NA = Not Analyzed 
NS = Not Sampled 



CHZM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-75 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CHZM-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-76 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
(w/L) ma-) bw~L) @w/L) PID (wm) 

1 O/24/01 8:30 4.5 75 10 <50 0 67 
1 o/25/01 7:45 4.5 50 8 <50 0 91 

- 50 20 <50 7.5 19 
>250 Inf <50 7.5 4 _.- - 

i 10/30/01 8:30 4 >250 hf. <50 7.5 9 
10/31/01 -. - - 8:15 4 >250 hf. <50 7.5 14 
1 l/1/01 7:45 3.5 125 >20 c50 5 3 
11/7/01 13:oo 4 NA NA NA 2.5 5 _.- 
1 l/14/01 7:oo 3.5 125 <2 -=50 7.5 2 

NA = Not Analyzed 
NS = Not Sampled 
Inf. = Interference 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-77 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
mgw mw-1 mm-) mgu PID (PPm) 

1 O/23/0 1 II:15 5 7.5 10 175 7.5 0 
11/7/01 9:05 3.5 NA NA NA 2.5 11.2 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-78 

bride ICI1 I Alkalinitv (AlkI I Pesde(H202) 1 Headspace 1 Date Time pH -Iron (Fe) Chlo..-- ,- -, .~.~ .~~~ l , I 
(w/L) OwL) 0m.W 

1 O/24/0 1 8:30 5.5 200 12 175 
1 O/26/01 7:45 4.5 100 4 <50 ~ 

OWL) 
n 

I PID (PPm) 
I 77 

10/29/01 1 8:00 1 4 1 ~250 1 hf. I x50 I 7.5 I 2' 
*fN,nnrrrr I CL-en. I 1 I -nrn I I-Z .rn -VI- h I 
I UIJUIU I O:JU ~L3U IIII. \J” 

1117/01 IO:54 3:5 NA NA NA 2 8" 
11/13/01 7:30 4 ~250 <2 <50 5 3 

I 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-79 

iron Chloride (Cl) Headspace Alkalinity (Alk) Peroxide (HZOZ) 
@w/L) (w/L) mu (mg/L):- 

1 O/24/01 8:30 5 125 10 <50 0 4 
1 l/7/01 9:22 4 NA NA NA 2.5 21 
1 l/l 3/01 7:30 3.5 100 >20 <50 2.5 5 
1 l/14/01 7:oo 3.5 200 10 c50 2.5 4 

I 

NA = Not Analyzed 
NS = Not Sampled 



CHZM-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-80 

Date Time pH 1 Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxid e IH202) I Ht zadspace 
I (ma/L\ (ma/L\ (ma/L) (ma/i) ’ 1 PID (ppm) 

-.--. - . .- 
1 O/26/01 7145 ‘5 8 <50 7.5 65 
1 Il7lOl 11:30 4 NA NA NA 7.5 6 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-81 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
(mg/LI ImalL) (mn/L) f ma/L1 PID IDDrnI 

lnl9CIA4 7.AC t QL; 
I 

’ ’ 

. - * .---w -r \.. I 

I “l&V,” I I .-rJ 

;; 1;;; 
ii 50 5 3 

1 l/7/01 8:22 NA NA 2.5 11 
11/13/01 7:30 4 >250 <2 c50 5 7 

NA = Not Analyzed 
NS = Not Sampled 



CHZM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-82 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
(wW (wW (wW @w/L) Pm @pm) 

1 o/25/0 1 7145 5.5 75 10 125 2.5 16.8 
10/26/O 1 9:oo 4 175 hf. <50 15 5 
10129/O 1 8:00 4 >250 14 x50 2.5 5 
1 l/1/01 7145 3.5 >250 hf. <50 5 7 
1 l/7/01 13:15 4 NA NA NA 2.5 17 

I 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CHZM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-83 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
m/L) OWL) @w/L) @w/L) Pm (tvm) 

1 o/30/0 1 8:30 4 >250 hf. c50 7.5 5 
1 I/7/01 9:15 3.5 NA NA NA 5 17.4 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-84 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
WW) WW) (w/L) mw PID (pm) 

1 O/24/01 8:30 5 15 12 90 0 0 
1 o/29/0 1 8:00 3.5 >250 <2 40 7.5 5 
1 ll7lOl 8:30 4 NA NA NA 2.5 17 

NA = Not Analyzed 
NS = Not Sampled 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-85 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
OwM-) (w/L) (w/L) (w/L) PID (PP~) 

1 O/25/01 7:45 5.5 10 5 125 0 6 
1 o/30/01 8:30 4 ~-250 Inf <50 15 6 
1 I/7/01 8:15 3.5 NA NA NA 10 4 

11/13/01 7:30 4 >250 <2 <50 2.5 4 

NA = Not Analyzed 
NS = Not Sampled 



CHZIM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-86 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
@W) (w/L) @w/L) (w/L) PID (wm) _1 

1 O/23/01 11:15 5.5 0 ~25 125 5 0 
1 o/31/01 8:15 3.5 >250 hf. <50 7.5 12 
1 l/7/01 8:20 4 NA NA NA 2.5 17 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CH2M-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-87 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
(mg/L) mw (w/L) OwW PID (wm) 

1 o/22/0 1 l&30 5.5 7.5 <25 NA NA 0 
1 l/7/01 8:44 3.5 NA NA NA 2.5 34 
1 l/14/01 7:oo 3.5 125 <2 <50 5 3 

NA = Not Analyzed 
NS = Not Sampled 



CHZM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-88 

Date Time pH Iron (Fe) Chloride (Cl) Alkalinity (Alk) Peroxide (H202) Headspace 
OwU @w/L) ml/u (w/L) PID (ppm) 

1 O/23/01 11:15 5 75 10 40 7.5 0 
1 o/29/0 1 8:00 3.5 >250 hf. <50 7.5 26 
1 o/30/0 1 8:30 4 >250 hf. 40 7.5 7 
1 l/7/01 13:30 3.5 NA NA NA 7.5 12 

NA = Not Analyied 
NS = Not Sampled 
hf. = Interference 



CHILM-Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-89 

i 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 



CH2M-Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Groundwater Quality Data: l-60 

NA = Not Analyzed 
NS = Not Sampled 
hf. = Interference 

Alkalinity (Alk) Peroxide (H202) Headspace 
(mg/L) (w/L) PID (wm) , 

40 I 7.5 0 

I I I 



Appendix C: Off-Gas Monitoring Logs 



CH2M Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: I-60 

NS = Not Sampled 



CHZM Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: I-71 

NS = Not Sampled 



CH2M Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: I-72 

NS = Not Sampled 



CHZM Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: I-73 

NS = Not Sampled 



CH2M Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data’: l-74 

NS = Not Sampled 



CHZM Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-75 

NS = Not Sampled 



CH2M Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-76 

NS = Not Sampled 



CHZM Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: I-77 

NS = Not Sampled 



CH2M Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-78 

NS = Not Sampled 



CHZM Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-79 

NS = Not Sampled 



CHZM Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: I-80 

NS = Not Sampled 



CH2M Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-82 

NS = Not Sampled 



CHZM Hill Constructors/J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-83 

NS = Not Sampled 



CH2M Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-85 

NS = Not Sampled 



CHZM Hill Constructors1J.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-88 

NS = Not Sampled 



CHZM Hill ConstructorslJ.A. Jones 

Kings Bay Naval Sub Base 
Kings Bay, Georgia 

Off-Gas Data: l-89 

Date 

10/25/01 
10/25/01 

Time Carbon Dioxide Oxygen PID LEL 
w4 W) (PPW (W 

10:30 0 20.3 0 0 
14:30 0.2 20.2 0 0 

NS= Not Sampled 



Appendix D: Vegetable Oil Certificate of Analysis 



CERTIFICATE OF ANALYSIS 
GE0 CLEANSE INTERNATIONAL 
Attn: C/O THE OLD CAMDEN LANDFILL 
NAVY LODGE BUILDING #0 1.58 
1290 USS JACKSON ROAD 
KINGS BAY, GA 3 1.547 

Lot/Run No.: 23626 

CAliGlll FOODS 
b&getable Oils 

Load Date: 12/0&/2001 

:~ i Load Order No.: 188928 _ 
.i< 

*‘-L . ..‘G ‘, ., . ,. 
Product: i 

Purchas: 
.: Load We 

IOOGCISOLEC 
TRK 6.5C 17 

SOYBEAN OIL TECHNICAL GRADE W/ 7.5% 
I’ 

erature: 92 

STATISTICAL ANALYSIS 
From 12/06/2001 To 12/08/2001 

-;SPECIFICATIONS This 
SHIPMENT COUNT: 0 

- 
Min Max Shipment Average Minimum Maximum Std.Dev. 

we- 
COLOR-RED j.o’i . 1 .g R 0.000 0.000 0.000 0.000 
EFA ;?.OO 0.949 % 0.000 odoo 0.000 0.000 
FILTER 7 :I, > 8 0.000 0.000 0.000 0.000 

MOISTURE :. 0.500 0.022* % 0.000 0.000 0.000 0.000 

Iv 122.0 138.0 131.5* 0.000 0.000 0.000 
I ._.. - __.__ -_-- -. .: - . . 0.00 

-.- -: “^~-‘... _ -~ - 

ADDITIVES: 7.5% LECITHIN 

Additional Comments: 

* Denotes results tal 

ISSUED BY REMEWED BY 

NORTH AMERICAN REFINED OILS 662 W. RIDGE ROAD , GAINESVILLE, GA 30501 

Contact Stacv Madison (7701531479fi. Fax Nlfmhpr- f770\ 531.475d. 34 Clnntr Ntemhar 17701 ~?cLI~G’J 



Appendix F

Underground Injection Control Permits



Georgia Department \ Natural Resources 
205 Butler Street, S.E., East Floyd Tower, Atlanta, Georgia 30334 

Lonice C. Barrett, Commissioner 
Harold F. Reheis, Director 

Environmental Protection‘Division 
(404) 656-4713 

August 21,200l 
Mr. John R. Garner 
Environmental Division 
Dept. of Navy 
Naval Submarine Base 
1063 USS Tennessee Ave. 
Kings Bay, GA 3 1547-2606 

RE: Revised Underground Injection Control Permit #089, Rings Bay Submarine Base Site 11, 
Old Camden County Landfill, Kings Bay, Georgia. 

Dear Mr. Gamer: 

Enclosed is the third revised Underground Injection Control (UK) Permit #089 for the Rings 
\ 

Bay Submarine Base Site 11, Old Camden Co. Landfill, located at Rings Bay, Georgia. The 
initial revised permit was issued on November 3,1999 for the injection of hydrogen peroxide, 
ferrous sulfate, calcium phosphate, dilute phosphoric acid, and dilute sulfuric acid through fifty 
three (53) injection points. This revised UIC permit allows the U.S. Navy to utilize injection of 
hydrogen peroxide, ferrous sulfate, calcium phosphate, dilute phosphoric acid, dilute suIfkic 
acid, vegetable oil, and lecithin through twenty five (25) additional wells and the fifty three (53) 
previously installed wells, and the injection of vegetable oil and lecithin through thirty nine (39) 
temporary soil borings. This permit is issued to assist the U.S. Navy with the remediation of soil 
and ground-water contaminated with chlorinated solvents at this site for up to five (5) years. 
This permit brings the total injection points to one hundred and seventeen (117). The UIC permit 
states two (2) standard conditions and seven (7) additional conditions in the attachment. 

If you have any questions about the permit please contact Bijan Rahbar, UIC Coordinator, at 
(404) 656-3214. 

Sincerely, 

Harold F. Reheis 
Director - ----- --.__ I 



STATE OF GEORGIA 
DEPARTMENT OF NATURAL RESOURCES 

ENVIRONMENTAL PROTECTION DIVISION 

INJECTION WELL OPERATING PERMIT 

PERMIT NUMBER: #089 DATE ISSUED: August 21,2001 

FACILITY DATA: INJECTION WELL TYPE: CLASS V (type 5X26) 

FACILITY: Naval Submarine Base OPERATOR: Dept. of Navy* 
Site 11, Old Camden Co. Landfill Naval Submarine Base 
Kings Bay, GA 1063 USS Tennessee Ave. 
Camden County Kings Bay, GA 3 1547-2606 

LOCATION: Lat: 30” 48’ 40.2” N 
Long: 81” 34’ 18.4” W 

EPD ID # GA17009001 
HWMB Permit## HW-014(S)(2) 

In accordance with the provisions of the Georgia Rules for Underground Injection Control, Chapter 391-3-6- 
.13, as amended 200 1, this permit is issued for the operation of the herein described injection system. Unless 
appealed, this permit is effective thirty (30) days after its issuance and is conditioned upon the following: 

1) The Permittee’s continued compliance with the Georgia Rules for Underground Injection 
Control, Chapter 391-3-6-.13, the Georgia Rules for Water Quality Control (Revised) and the 
Georgia Rules for Safe Drinking Water (Revised); and 

2) The Permittee’s continued compliance with the Permittee’s approved injection operation plan 
which is part of the approved Corrective Action Plan for this site, along with provisions of 
officially approved plan amendments, if any. 

Additional conditions 1 through 7 are attached hereto. 

This permit is issued in accordance with the initial application received July 24, 1998, and revised 
applications received October 1,1998, June 2,1999, September 1,1999, October 29,1999 July 10,2001, and 
August 14,200 1. The revised injection operation plan was approved on August 21,2001, and is based on the 
statements and supporting data entered herein or attached thereto, all of which are filed with the 
Environmental Protection Division of the Georgia Department of Natural Resources and hereby made a part 
of this permit. 

This permit is subject to revocation for noncompliance with aforementioned conditions. 

This permit expires on August X,2006, unless previously terminated. 

Harold F. Reheis, Director, Environmental Protection Division 
Georgia Department of Natural Resources - 

* CH2hGDLL, as consultant to Kings Bay Submarine Base, may be contacted regarding technical questions at (904) 777-4812. 



Additional Conditions, UIC Permit #089, August 2 1,2001, cont. 

INJECTION WELL OPERATING PERMIT 
ADDITIONAL CONDITIONS 

1. Permit Conditions. 

a. This permit is not transferable until any new operator shall agree in writing to these additional 
permit conditions. Any new operator also shall provide the Environmental Protection 
Division (Division) with appropriate documentation that they have adequate financial 
assurances to plug all existing Class V wells. 

b. If the U.S. Navy (Operator) wishes to continue an activity regulated by this permit after the 
expiration of the permit, the Operator must apply for and obtain a new permit. 

C. The Operator shall report any instances of noncompliance with permit conditions to the 
Division in writing within five (5) working days of such noncompliance and shall take all 
reasonable steps to minimize the impact on the environment resulting from noncompliance 
with this permit and the Georgia Rules for Underground Injection Control. \ 

d. The Operator shall notify the .Division of any proposed changes to the performance of the 
water injection system in writing at least thirty (30) days prior to the change. 

e. All reports submitted to the Division shall be signed and stamped by a Georgia Registered 
Professional Engineer or Professional Geologist. 

f. All analyses shall be performed by a laboratory approved or accredited by EPD in accordance 
with the Georgia Rules for Commercial Laboratory Accreditation, Chapter 391-3-26. 

2. I System Parameters. 

a. This permit is issued to the Operator for the purpose of operating an injection system 
consisting of hydrogen peroxide, ferrous sulfate, calcium phosphate, dilute phosphoric acid, 
dilute sulfuric acid, vegetable oil, and lecithin at the above referenced site to aid in 
remediation of soil and ground water contaminated with chlorinated solvents. 

b. Number of Class V injection wells: seventy eight (78) injection wells and thirty nine (39) 
injection soil borings for a total of one hundred and seventeen (117) injection points. 

C. Injected fluid: Hydrogen-peroxide and ferrous sulfate solution buffered with phosphoric acid, 
sulfuric acid, calcium phosphate, vegetable oil, and lecithin as needed. Soil borings will be 
injected with vegetable oil and lecithin only. 

d. Maximum injection rate per well: 1 .O gallons of liquid/min. (gpm)/well 
Maximum total injection rate: 117.0 gpm 

e. Maximum total injection volume per well: 1,440 gallons of liquid/day/well 
Maximum total injection volume: 168,480 g/day - 

f. Maximum daily average injection pressure (at well head): 40 psig. 



Additional Conditions, UIC Permit #089, August 2 1,200 1, cont. 

3. Monitoring and Reporting Requirements. 

a. The Operator shall report to the Underground Injection Control Program of the Division the 
number and exact location of all Class V injection wells it installs or plugs on a quarterly 
basis. The reports are to be submitted to the UIC Program in accordance with the reporting 
schedule stipulated by the Hazardous Waste Management Branch. 

b. The Operator shall submit to the Division for its approval, a detailed schematic diagram and 
location map on any Class V injection well that is different in construction from the 
specifications contained in the UK permit application, no later than 45 days prior to 
installation of the injection well. The Operator cannot install such a well until it receives 
approval from the Division. 

C. The Operator shall submit to the UIC Program one (1) copy of any report regarding this site 
which the Operator is required to submit to the Hazardous Waste Management Branch, or any 
other program within the Division. 

1 

d. The Operator shall submit to the UIC Program an annual report which will contain the 
following information. 

1. Status of the injection system operation; 

2. Results of any ground-water sampling and analyses; 

3. Results of any soil sampling and analyses; 

4. An evaluation of the plume movement through the ground-water, if any; 

5. Comparisons of analyses to determine any changes in pollutant concentrations. 

The annual reports will be provided to the UIC Program in accordance with the schedule 
stipulated by the Hazardous Waste Management Branch. 

4. Emergency Situations. 

a. The Operator is to immediately notify the Division of any emergency situation that affects 
the injection system and describe the remedial activity that the Operator is utilizing to 
correct the situation. 

b. The Operator is to immediately notify the Division when the emergency situation ceases to 
exist. 



Additional Conditions, UIC Permit #089, August 21,2001, cont. 

5. The Operator shall grant the Division permission to enter the facility property to conduct 
inspections of the injection system. 

6. The Operator shall maintain a copy of this permit at the facility site. 

7. The Operator shall, upon termination of the injection of hydrogen peroxide, ferrous sulfate, 
calcium phosphate, dilute phosphoric acid, dilute sulfuric acid, vegetable oil, and lecithin 
through Class V injection wells at this site, properly .plug and abandon all Class V wells 
constructed on this site in accordance with EPD’s Manual for Groundwater Monitoring 
(September 1991) and notify the division within thirty (30) days of such termination and 
abandonment. 



Georgia Department \ Natural Resources 
205 Jesse Hill Jr. Drive, S.E., East Floyd Tower, Atlanta, Georgia 30334 

Lonice C. Barrett, Commissioner 
Harold F. Reheis, Director 

Environmental Protection Division 

(404) 656-4713 

Mr. John R. Garner 
Environmental Division 
Dept. of Navy 
Naval Submarine Base 
1063 USS Tennessee Ave. 
Kings Bay, GA 3 154712606 

December 21,200l 

RE: Underground Injection Control Permit #089-B, Kings Bay Submarine Base Site 11, Old 
Camden County Landfill, Kings Bay, Georgia. 

Dear Mr. Garner: 

Enclosed is the Underground Injection Control (UIC) Permit #089-B for the Kings Bay 
4 

Submarine Base Site 11, Old Camden Co. Landfill, located at Kings Bay, Georgia. This UIC 
permit allows the U.S..Navy to utilize injection of potassium hydroxide, sodium hydroxide tracer 
and Oil Red 26 tracer’through twenty (20) injection wells. This permit is issued to assist the U.S. 
Navy with the remediation of soil and ground water contaminated with chlorinated solvents at 
this site for up to five (5) years. The UIC permit states two (2) standard conditions and seven (7) 
additional conditions in the attachment. 

If you have any questions about the permit please contact Bijan Rahbar, UIC Coordinator, at 
(404) 656-3214. 

Harold F. Reheis 
Director 

Enclosure 

cc: File UIC Permit #OS9 
L. Rogers, EPDXR 

_. ,-- , I 

B. Hendricks, BPD-w 
S: Ross, Cm-J. ” : 

-- -- - 



STATE OF GEORGIA 
DEPARTMENT OF NATURAL RESOURCES 

ENVIRONMENTAL PROTECTION DIVISION 

INJECTION WELL OPERATING PERMIT 

PERMIT NUMBER: #089-B DATE ISSUED: December 21,2001 

FACILITY DATA: INJECTION WELL TYPE: CLASS V (type 5X26) 

FACILITY: Naval Submarine Base OPERATOR: Dept. of Navy* 
Site 11, Old Camden Co..Landfill Naval Submarine Base 
Kings Bay, GA 1063 USS Tennessee Ave. 
Camden County Kings Bay, GA 3 1547-2606 

LOCATION: Lat: 30” 48’ 40.2” N EPD ID # GA17009001 
Long: 81” 34’ 18.4” W HWMB Permit# HW-014(S)(2) 

In accordance with the provisions of the Georgia Rules for Underground Injection Control, Chapter 39 l-3-6- 
-13, as amended 200 1, this permit is issued for the operation of the herein described injection system. Unless 
appealed, this permit is effective thirty (30) days after its issuance and is conditioned upon the following: 

1) The Permittee’s continued compliance with the Georgia Rules for Underground Injection 
Control, Chapter 391-3-6-.13, the Georgia Rules for Water Quality Control (Revised) and the 
Georgia Rules for Safe Drinking Water (Revised); and 

2) The Permittee’s continued compliance with the Permittee’s approved injection operation plan 
which is part of the approved Corrective Action Plan for this site, along with provisions of 
officially approved plan amendments, if any. 

Additional conditions 1 through 7 are attached hereto. 

This permit is issued in accordance with the application received on November 26, 2001. The injection 
operation plan was approved on December 21,2001, and is based on the statements and supporting data 
entered herein or attached thereto, all of which are filed with the Environmental Protection Division of the 
Georgia Department of Natural Resources and hereby made a part of this permit. 

This permit is subject to revocation for noncompliance with aforementioned conditions. 

This permit expires on December 21,2006, unless previously terminated. 

Harold F. Reheis, Director, Environmental Protection Division 
Georgia Department of Natural Resources 

* CH2h4HILL, as consultant to Kings Bay Submarine Base, may be contacted regarding technical questions at (904) 7773812: 



Additional Conditions, UIC Permit #089-B, December 2 1,2001, cont. 

INJECTION WELL OPERATING PERMIT 
ADDITIONAL CONDITIONS 

1. Permit Conditions. 

a. This permit is not transferable until any new operator shall agree in writing to these additional 
permit conditions. Any new operator also shall provide the Environmental Protection 
Division (Division) with appropriate documentation that they have adequate financial 
assurances to plug all existing Class V.wells. 

b. If the U.S. Navy (Operator) wishes to continue an activity regulated by this permit after the 
expiration of the permit, the Operator must apply for and obtain a new permit. 

C. The Operator shall report any instances of noncompliance with permit conditions to the 
Division in writing within five (5) working days of such noncompliance and shall take all 
reasonable steps to minimize the impact on the environment resulting from noncompliance 
with this permit and the Georgia Rules for Underground Injection Control. P 

d. The Operator shall notify the Division of any proposed changes to the performance of the 
water injection system in writing at least thirty (30) days prior to the change. 

e. All reports submitted to the Division shall be signed and stamped by a Georgia Registered 
Professional Engineer or Professional Geologist. 

f. All analyses shall be performed by a laboratory approved or accredited by EPD in accordance 
with the Georgia Rules for Commercial Laboratory Accreditation, Chapter 391-3-26. 

2. ., System Parameters. + 

a. This permit is issued to the Operator for the purpose of operating an injection system 
consisting of potassium hydroxide, sodium hydroxide tracer and Oil Red 26 tracer at the above 
referenced site to aid in remediation of soil and ground water contaminated with chlorinated 
solvents. 

b. Number of Class V injection wells: ‘twenty (20) injection wells. 

C. Injected fluid: Potassium hydroxide, sodium hydroxide and Oil Red 26 tracer. 

d. Maximum injection rate per well: 3.0 gallons of liquid/mm (gpm)/well 
Maximum total injection rate: 60.0 gpm 

e. Maximum total injection volume per well: 4,320 gallons of liquid/day/well 
Maximum total injection volume: 86,400 g/day 

f. Maximum daily average injection pressure (at well head): 40 psig. 
-- 



Additional Conditions, UIC Permit #089-B, December 21,2001, cont. 

3. Monitoring and Reporting Requirements. 

a. The Operator shall report to the Underground Injection Control Program of the Division the 
number and exact location of all Class V injection wells it installs or plugs on a quarterly 
basis. The reports are to be submitted to the UIC Program in accordance with the reporting 
schedule stipulated by the Hazardous Waste Management Branch. 

b. The Operator shall submit to the Division for its approval, a detailed schematic diagram and 
location map on any Class V injection well that is different in construction from the 
specifications contained in the UIC permit application, no later than 45 days prior to 
installation of the injection well. The Operator cannot install such a well until it receives 
approval from the Division. 

C. The Operator shall submit to the UK Program one (1) copy of any report regarding this site 
which the Operator is required to submit to the Hazardous Waste Management Branch, or any 
other program within the Division. r 

d. The Operator shall submit to the UIC Program an annual report which will contain the 
following information. 

1. Status of the injection system operation; 

2. Results of any ground-water sampling and analyses; 

3. Results of any soil sampling and analyses; 

4. An evaluation of the plume movement through the ground-water, if any; 

5. Comparisons of analyses to determine any changes in pollutant concentrations. 

The annual reports will be provided to the UK Program in accordance with the schedule . . 

stipulated by the Hazardous Waste Management Branch. 

4. Emergency Situations. 

a. The Operator is to immediately notify the Division of any emergency situation that affects 
the injection system and describe the remedial activity that the Operator is utilizing to 
correct the situation. 

b. The Operator is to immediately notify the Division when the emergency situation ceases to 
exist. 

5. The Operator shall grant the Division permission to enter the facility property to conduct ~ 
inspections of the injection system. - 



Additional Conditions, UIC Permit #089-B, December 21,2001, cont. 

6. The Operator shall maintain a copy of this permit at the facility site. 

7. The Operator shall, upon termination of the injection of potassium hydroxide, sodium hydroxide 
tracer and Oil Red 26 tracer through twenty (20) Class V injection wells at this site, properly 
plug and abandon all Class V wells constructed on this site in accordance with EPD’s MamaI 
for Groundwater Monitoring (September 199 1) and notify the division within thirty (30) days of 
such termination and abandonment. 
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