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The engineering design and professional opinions rendered in this planning document for Site 16,

Remedial Design for Groundwater, Naval Air Station Cecil Field, Jacksonville, Florida, were conducted or

developed in accordance with commonly accepted procedures, consistent with applicable standards of
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1.0 INTRODUCTION

This document presents the remedial design for groundwater treatment at Operable Unit (OU) 7, Site 16,

at Naval Air Station (NAS) Cecil Field, Jacksonville, Florida. This remedial design is being performed

under Contract Task Order 51 under comprehensive Long-Term Environmental Action Navy (CLEAN Ill)

Contract No. N62467-94-D-0888. This document presents the groundwater remedial design.

This section presents the purpose and scope of the design and monitoring plan. Section 2.0 presents site

background, including contaminant characterization and target cleanup levels. Section 3.0 presents

design details for the air sparging system. Section 4.0 is the air sparging system execution and

monitoring plan. Section 5.0 discusses groundwater monitoring for degradation of contaminants through

air sparging and through natural processes. Section 6.0 presents costing information for system

installation, operation and monitoring.

1.1 AMENDED RECORD OF DECISION

Based upon consideration of the requirements of the Comprehensive Environmental Response,

Compensation, and Liability Act (CERCLA), the National Contingency Plan (NCP) (U.S. EPA, 1990a), the

U.S. EPA, the Florida Department of Environmental Protection (FDEP), and public comments, a remedy

was initially selected as part of the ROD to address the contaminants in the groundwater at OU 7, Site 16

(ABB-ES, July 1996).

Subsequent to the publication of the ROD, certain site conditions changed. In particular, it was

determined that, as a result of base closure, the NAS Cecil Field wastewater treatment plant was not likely

to be available to receive the pre-treated source area groundwater. It was also determined that other

treatment technologies, such as air sparging and vapor extraction would probably achieve cleanup goals

in the source area quicker and more cost-effectively than a pump and treat system. Finally, as discussed

in Section 2.3, results from additional investigations established that natural attenuation has excellent

potential for the remediation of the OU 7, Site 16 groundwater. All of these factors have led to the

preparation of a Revised Proposed Plan (TtNUS, 1998c) and subsequent amended ROD. The

components of the selected remedy is as follows:

In-situ Air Sparging of Source Area Groundwater and Treatment of Extracted Vapors: As part of this

component, compressed air will be forced into the surficial aquifer in the source area through a network of

injection wells. This will strip VOCs from the groundwater and the resulting vapors will be removed from

the subsurface by application of a vacuum through a network of extraction wells. The VOCs contained in

109815/P 1—1 cTo 0051



the extracted vapors will then be removed using off-gas treatment. A long-term groundwater monitoring

plan will be implemented to evaluate the effectiveness of air sparging and to determine the appropriate

time to begin site-wide natural attenuation. The BCT will make the decision based on the available data at

that time as to when to discontinue operation of the AS/SVE system.

Natural Attenuation of Downgradient Groundwater: As part of this component, the naturally occurring

processes that have been observed at OU 7, Site 16, such as biological degradation, dispersion, and

adsorption, will be relied upon to reduce contaminant concentrations in the downgradient groundwater to

cleanup levels.

Storm Sewer Inspection and Repair: A storm sewer inspection will be conducted to identify and record

groundwater infiltration or anomalies in the storm sewer system within the area of the groundwater plume.

Remediation options will be analyzed to select a technology to remove VOCs from the groundwater that

infiltrates into the storm sewer system. A remedial design and repairs will be conducted to reduce

groundwater infiltration which will reduce the concentration of VOCs at the outfall.

Details of the inspection of the storm sewer can be found in the Storm Sewer Investigation Report (TtN US,

1 998e) and the Pilot-Scale Treatability Study Report (B&R Environmental, 1 998a). Details of the repair of

the storm sewer can be found in the Draft Design Basis Document (TtNUS, 1998f) which has been

accepted as final.

Long-term Groundwater Monitoring: As part of this component, groundwater would be regularly sampled

and analyzed to monitor the decrease in contaminant concentration and determine when cleanup goals

have been reached.

Implementation of Institutional Controls: As part of this component, deed restrictions and other

administrative measures would be implemented to prevent the use of contaminated groundwater from the

surficial aquifer as a source of potable water until cleanup goals had been met.

Five-Year Site Reviews: As part of this component, site reviews would be conducted every five years to

determine the progress achieved by the selected remedy and evaluate the continued adequacy of this

remedy.

109815/P 1-2 CTO 0051



1.2 PURPOSE

The purpose of this document is to provide sufficient information for the installation and operation of an air

sparging system to address groundwater contamination at OU 7, Site 16. In addition, this document

summarizes the groundwater monitoring plan presented in Section 4.0 of the Pilot-Scale Air Sparging/Soil

Vapor Extraction (AS/SVE) Work Plan and Natural Attenuation Sampling and Analysis Plan OU 7, Site 16,

August, 1998 (TtNUS, 1998a).

1.3 SCOPE

The groundwater remedial design to be implemented at OU 7, Site 16 includes the following components:

• an air sparging system capable of volatilizing contaminants through the introduction of air into the

groundwater plume;

• a vapor-extraction system capable of collecting the volatilized contaminants, and an off-gas treatment

system;

• startup and physical testing of the system;

• monitoring of the system to evaluate performance;

• monitoring the groundwater plume to evaluate the effectiveness of the system and also to evaluate the

effectiveness of natural processes on contaminant reduction; and

• required institutional controls, monitoring, site evaluation and reporting requirements.

109815/P 1-3 cTo 0051



2.0 SITE BACKGROUND AND NATURE AND EXTENT OF CONTAMINATION

The following sections contain a brief summary of the location, description, history, and nature and extent

of contamination at OU 7, Site 16. This section also contains an evaluation of natural attenuation of

contaminants. A detailed description of site physical and geological conditions and a summary of the

human and ecological risks can be found in the Remedial Investigation (RI) conducted for OU 7, Site 16

(ABB-ES, 1995).

2.1 LOCATION, DESCRIPTION, AND HISTORY

NAS Cecil Field is located 14 miles southwest of Jacksonville, Florida. The majority of Cecil Field is

located within Duval County; the southernmost part of the facility is located in Clay County (Figure 2-1).

NAS Cecil Field was established in 1941 and provides facilities, services, and material support for the

operation and maintenance of naval weapons, aircraft, and other units of the operation forces as

designated by the Chief of Naval Operations. Some of the tasks required to accomplish this mission over

past years included operation of fuel storage facilities, performance of aircraft maintenance, maintenance

and operation of engine repair facilities and test cells for turbo-jet engines, and support of special weapons

systems. NAS Cecil Field is scheduled for closure in 1999. Much of the facility will be transferred to the

Jacksonville Port Authority. The facility will have multiple uses, but will be used primarily for aviation-

related activities.

OU 7, Site 16 is located in the south-central portion of NAS Cecil Field north of Building 313 (see Figures

2-1 and 2-2). The site includes the former Aircraft Intermediate Maintenance Department (AIMD) seepage

pit and associated bead separator, holding tank, and pipelines from Building 313, as well as adjacent

areas to the east and southeast of Building 313 that have been affected by activities at the site.

Site 16 is vegetated with grass that is mowed regularly. The general area adjacent to the site is relatively

flat and is covered with asphalt and concrete. The immediate area is criss-crossed with several utilities,

including a water line, an overhead steam line, a fire water main, a sanitary sewer main, and active and

abandoned storm sewers. There are no inlets to the storm sewer system in the immediate vicinity of OU

7, Site 16. During site visits, the ground surface exhibited no evidence (staining or absence of vegetation)

of adverse effects from previous waste handling activities at the site (ABB-ES, 1995).

Surface water flow from OU 7, Site 16 is typically toward the adjacent paved roads and parking lots. To

the east, an unlined grass drainage swale may receive some runoff and carry it toward a catch basin. The
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runoff from the paved roads and parking lots in the vicinity of Site 16 flows to the storm sewer system

(HLA, 1988).

The storm sewer system collects surface water runoff in catch basins and transports it through

underground piping that discharges into drainage ditches leading to the wetlands on the east side of the

north-south runways and eventually to Sal Taylor Creek, farther to the east. Most of the storm sewer

trunk (main) lines intersect the water table as do some of the smaller tributary lines.

From 1959 to 1980, Site 16 was used to dispose of greases, rusts, scale and paint wastes from the

cleaning of machines and engine parts as well as waste glass beads and blasting grit from the airframes

blasting shop. Most wastes were discharged to a 4,100-gallon underground concrete holding tank located

north of Building 313 and from there to an adjacent pit which allowed seepage of the waste directly into

the subsurface soil and groundwater. In the late 1960s, the seepage pit was modified to allow discharge

to the storm sewer system.

Use of the seepage pit was discontinued in 1980 and connecting pipes were removed or plugged. A bead

separator was installed and its discharge was connected to the sanitary sewer system. During that

period, the holding tank was used as a Resource Conservation and Recovery Act (RCRA) permitted

facility for the 90-day storage of hazardous wastes. In 1989, the system was abandoned. All piping

connections between Building 313 and the bead separator and holding tank were removed and plugged

and the contents of the holding tank were removed for offsite treatment and disposal. The tank itself

remained in place.

In March 1993, a modification to the RCRA permit of the holding tank stipulated that the tank be closed. In

May 1994, the holding tank, seepage pit, and glass bead separator were excavated and removed from the

site as part of an IRA. Associated piping was removed or plugged with grout and 1,500 cubic yards of

surrounding contaminated soil was excavated and disposed of offsite. Figure 2-3 provides a historical site

layout as it existed prior to the removal action.

Following the IRA, a Remedial Investigation (RI) (ABB-ES, July 1995) was conducted to evaluate residual

site contamination and associated risks. Samples of surface and subsurface soil, and groundwater were

collected and analyzed. Results of these analyses were used to determine human health and ecological

risks. The Baseline Risk Assessment (BRA) determined that there were no unacceptable ecological risks

at Site 16 but that groundwater contained chlorinated VOCs which would result in significant human health

risk if the groundwater was to be used as a source of drinking water. Based on the results of the Rl and
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the BRA, a Feasibility Study (FS) (ABB-ES, August 1995) was performed to define Remedial Action

Objectives (RAOs) and evaluate a range of clean-up alternatives to meet these objectives.

A Proposed Plan was prepared to identify the preferred clean-up alternative for Site 16 (ABB-ES, March

1996). A public meeting was held at NAS Cecil Field on March 21, 1996 to present this Proposed Plan

and to respond to public comments. Based on the resolution of the comments received at the public

meeting and during the comment period, a Record of Decision (ROD) was prepared to select the clean-up

alternative for OU 7, Site 16 (ABB-ES, July 1996).

Subsequently, re-evaluation of site conditions and available remedial alternatives was conducted and a

revised Proposed Plan (TtNUS, 1998c) was prepared. The draft amended ROD (TtNUS, 1999) was

submitted and is pending comment.

2.2 NATURE AND EXTENT OF CONTAMINATIONIREMEDIAL ACTION OBJECTIVE

At OU 7, Site 16, the primary source of contamination was the liquid waste generated during the cleaning

of machine and engine parts conducted at Building 313. The 1994 IRA adequately addressed soil

contamination but, as previously mentioned, results from the RI (ABB-ES, July 1995) established that

several chlorinated VOCs, including 1,1,1-trichloroethane (1,1,1-TCA), trichloroethene (TCE), and

1,1-dichloroethene (1,1-DCE) are still present in the groundwater at concentrations in excess of regulatory

criteria. Figure 2-2 shows the locations of monitoring wells installed. Table 2-1 summarizes the analytical

results for organic compounds detected in groundwater during the RI along with the clean-up levels and

Figure 2-4 shows the areal extent of organic contamination in groundwater. The plumes shown in Figure

2-4 are from 1994 RI data (ABB-ES, July 1995). More recent groundwater data from the pilot-scale

treatability study (TtNUS, August 1998) showed that at the source location north of Building 313, TCE

concentrations up to a maximum of 407,900 pg/L are present. The concentration of TCE below the former

seepage pit area exceeds one percent of the solubility for TCE which indicates there is a potential for the

presence of DNAPL in the groundwater (EPA, 1992). However, the RI indicated that the NAPL is not

believed to be present in any significant volume.

The BRA completed for Site 16 as part of the RI (ABB-ES, July 1995) identified no unacceptable human

health risks from exposure to soil, surface water, or sediment, and no unacceptable ecological risks from

exposure to any media. The BRA identified an unacceptable human health risk from exposure to the

groundwater from the surficial aquifer in the unlikely event that this aquifer would be developed in the
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future as a potable water supply. Therefore, a risk-based remedial action objective (RAO) was developed

to protect humans from possible future risks resulting from potable water exposure to contaminants

currently present in the surficial aquifer groundwater. This RAO is as follows: Protect humans from health

risks resulting from potential exposure to groundwater from the surficial aquifer by preventing the use of

this aquifer as a source of drinking water in areas where contaminant concentrations exceed site-specific

risk-based criteria or regulatory standards and guidance criteria.

23 GROUNDWATER NATURAL ATTENUATION DATA

Groundwater from 12 monitoring wells was sampled and analyzed in 1994, 1997, and February 1998 to

evaluate natural attenuation. Two wells were located upgradient of Site 16, (CEF-16-135 and CEF-16-

17S), four wells were located in the source area of the site (CEF-16-9D, CEF-16-1OS, CEF-16-11DD, and

CEF-16-195), and the remainder of the wells were located downgradient of the site either within the

contaminant plume (CEF-16-221, CEF-16-271, and CEF-325) or outside of it (CEF-16-245, CEF-16-295,

and CEF-16-325). In 1994, groundwater was only analyzed for chlorinated VOCs.

In 1997, groundwater was analyzed for chlorinated VOCs and natural attenuation parameters. Natural

alternation parameters were measured in the field (oxidation/reduction potential, dissolved oxygen, carbon

dioxide, ferrous iron, chlorides, and alkalinity) and by fixed-based laboratory (nitrates, nitrites, sulfates,

dissolved sulfides, methane, ethane, ethylene, and total organic carbon). In February 1998, groundwater

was analyzed for the same parameters as in 1997, plus additional natural attenuation parameters

measured in the field.

Table 2-2 presents the trend data for chlorinated alkanes/alkenes for the duration of 1991-1 998, including

the August/September 1998 sampling round. Table 2-3 presents the trend data for natural attenuation

parameters collected from the wells during the same period. The remainder of this section presents an

evaluation of the results.

23A Natural Attenuation Parameters — AugustlSeptember 1998 Analysis

In August/September 1998, a selected set of existing and newly installed wells were sampled and

analyzed for chlorinated alkanes/alkenes as well as natural attenuation parameters. The analytical results

from this recent sampling event are summarized on Figures 2-5, 2-6, and 2-7. Figure 2-5 presents a

summary of the detected chlorinated alkanes/alkenes. Figure 2-6 presents the natural attenuation data

obtained from the fixed-based laboratory analysis. Figure 2-7 presents a summary of the natural

attenuation data obtained from the field tests. The laboratory data sheets and summary of the data

validation effort are provided in Appendix A.
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.

~24

D

2.9 JI

CEF—16—35S
Volatile Organics lug/LI

Not Detected

CEF-1 6-3400
CEF-16-32S EF-1 6-330

CEF—16—32S
Volatile Organics lug/LI

l,l—DICHLOROETHENE 0.3 J

CIS-l,2—DICHLDROETHENE 0.9 J

TETRACHLOROETHENE 0.3 J

TRICHLOROETHENE * 126 J

I 150

CEF—l6—38S [
Volatile Organics lug/LI

Not Detected

0

CEF—16—IW—02
Volatile Organics lug/LI

1,1,1-TRICHLOROETHANE 33.5 J

1,1—DICHLOROETHANE 19.7 J

l,l—DICHLOROETHENE * 26.3 J

CHLOROFORM 4.2 J

CIS—1,2—DICHLOROEIHENE 9.6 J
TETRACHLOROETHENE 0.6 J

TRANS—l,2-DICHLOROETHENE 0.2 J

TRICHLOROETHENE * 1400 J

CEE—16—MW—451
Volatile Organics lug/LI

1,1,1—TRICHLOROETHANE * 1600 J

l,1—DICHLOROETHANE * 1500 J

1,1—DICHLOROETHENE * 810 J

CIS—l,2-DICHLOROETHENE * 780 J

TRICHLOROETHENE * 220000

CEF—l6—MW—451IDUPI

Volatile Organics lug/LI

1,1,1—TRICHLOROETHAIIE * 1600

l,l—DICHLOROETHANE * 1700

1,1—DICHLOROETHENE * 1000

CIS—l,2—DICHLOROETHENE * 290 J

TRICELOROETHENE * 410000

CEF—16—IW—Dl
Volatile Organica lug/LI

1,1, l-TRICHLOROETHANE 7.9

1, l—DICHLOROETHANE 1.3

l,l—DICHLOROETHENE 3.5 J

CIS-1,2-DICHLOROETHENE 14.2 J

TETRACHLOROETHENE 0.3 J

TRICHLOROETHENE * 10600 J

VINYL CHLORIDE 0.8 J

(0
CO

N)

CO

C-)

0
0
0
U,

CEF-16-3~~

CEF-16-370

CEF-16-391

CEF-IS

CEF-1B-400

150 Feet
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CEF—16—llDD

Nstural Attenuation Parameters lmg/L)

ALKALINITY 260
BICARBONATE ALKALINITY 260
CHLORIDE 9.46 J
IRON 0.365
MANGANESE 0.0406
METHANE 0J41 J
SULFATE 105
TOTAL ORGANIC CARBON 1.95 J

Img/L)

ALKALINITY

J

Approxim~ te
Source Alla

CEF—16—MW—415

Natural Attenuation

ALKALINITY

BICARBONATE ALKALINITY

BROMIDE

CHEMICAL OXYGEN DEMAND

CHLORIDE
IRON

MANGANESE

METHANE

SULFATE
TOTAL ORGANIC CARBON

s~i:

z~N / ‘C.

CEF—16—HW—451
Natural Attenuation Parameters

CHEMICAL OXYGENDEMAND 83.1

CHLORIDE 1.45

IRON 34.7

MANGANESE 0.126

TOTAL ORGANIC CARBON 16.1 J

lmg/L)

J

CEF-16—MW-451 lOOP)
Natural Attenuation Parameters Img/L)

BIOLOGICAL OXYGEN DEMAND

CHEMICAL OXYGENDEMAND

CHLORIDE

IRON

MANGANESE

REACTIVE SULFIDE

5.64

83.3

111 J

34.3

0.124
2

SULFATE 1.13

TOTAL ORGANIC CARBON 19.8 J

‘C ‘C

L2~

‘7

dwater
gCEI-16-19S F Direction

~

CEF CEF~l6~IOSj
16-90

-178
—1

EF-16-MW IS
EF-16-MW-421

31

CEF-16-2

I

N

4

I L
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Parameters lmg/L)

14.6

14.6

0.3

36.4

4.18 J
1.250

0.0783

0.0196 J
12.3
12.5 J

F’ I I

I
Ii

I

BL281
CE -16-26

•1

CEP

C

0
j

Ii

El

S CEF- 6.SB-12§,

825

I ~

CEF-1 6-271
~ CEF-1 6-280

150

CEF-16-3400
CEF-16-32S EF-16-33D

0

CEF-16-361

CEF-16-355

CEF-16-37E

CEF-16-391

CEF-16-38S

CEF-16-400

150 Feet

CEF—16-MW—10S

Natural Attenuation Parameters lmg/L)

ALKALINITY 302

BICARBONATE ALKALINITY 302

BIOLOGICAL OXYGENDEMAND 3.29

BROMIDE 1.03
CHEMICAL OXYGENDEMAND 57.1

CHLORIDE 2.84 J

IRON 0.815

MANGANESE 0.339

METHANE 2.590 J

SULFATE 9.69

TOTAL ORGANIC CARBON 57.4 J

CEF—16—MW—09D
Natural Attenuation Parameters

ALKALINITY 36.5

BICARBONATE 36.5
BROMIDE 0.32

CHLORIDE 9.08

IRON

MANGANESE

METHANE

ORTHOPHOSPHATE

SULFATE

TOTAL ORGANIC CARBON 2.78 J

CEF-16—HW—435

Natural Attenuation Parameters mg/L)

ALKALINITY 34.4
BICARBONATE ALKALINITY 34.6

BIOLOGICAL OXYGEN DEMAND 26.4

BROMIDE 0.39

CHEMICAL OXYGENDEMAND 156
CHLORIDE 7.12 J

IRON 1.030

MANGANESE 0.0841

METHANE 0.0315 J

SULFATE 16.9

TOTAL ORGANIC CARBON 61.3 J

CEF—16-Miq—441
Natural Attanuation Parameters Img(L)

ALKALINITY 8.33
BICARBONATE ALKALINITY 8.33

BROMIDE 0.32

CHEMICAL OXYGEN DEMAND 36.4
CHLORIDE 4.19 J

IRON 0.499

MANGANESE 0.0197

METHANE 0.0549 J
SULFATE 2.03

TOTAL ORGANIC CARBON 8.28 J

0
(0
CO

U,

N,

N,

C)
—I
0
0
0
U,

K

CEF—16—230

Natural Attenuation Parameters lmg/L)

ALKALINITY 243

BICARBONATE ALKALINITY 243

CHEMICAL OXYGEN DEMAND 5.2

C1lLORII~E 3.15 J

IRON 0.495

MANGANESE 0.0494
METHANE 0.0445 J

SULFATE 18.1

TOTAL ORGANIC CARBON 2.41 J

CEF—16—221

Natural Attenuation Parameters Img/L)

CHEMICAL OXYGENDEMAND 10.3

CHLORIDE 3.62 J

DISSOLVED SULFIDE 19

IRON 0.597

MANGANESE 0.0018
METHANE 0.0147 J

SULFATE 51.5

TOTAL ORGANIC CARBON 4.33

CEF-l 6—HW--421
Natural Attenuation Parameters lmg/L)

ALKALINITY 4.2

CHEMICAL OXYGEN DEMAND 7.75

CHLORIDE 2.14 J

IRON 0.921

MANGANESE 0.0292

SULFATE 3.89

TOTAL ORGANIC CARBON 2.57

CEF—16—325
Natural Attenuation Parameters Img/L)

ALKALINITY 12.6

BIOLOGICAL OXYGENDEMAND 8.28

BROMIDE 0.109 J

CHEMICAL OXYGENDEMAND 20.2

CHLORIDE 5.34 J

IRON 0.149

SULFATE 3.22 J

TOTAL ORGANIC CARBON 3.04

CEF—16—215
Natural Attenuation Parameters Img/L)

ALKALINITY 7.9

BICARBONATE ALKALINITY 7.9
CHEMICAL OXYGENDEMAND 28.6

CHLORIDE 2.81 J

IRON 0.238
MANGANESE 0.0015

SULFATE 0.471

TOTAL ORGANIC CARBON 16.6 J

CEF—16—271
Natural Attenuation Parameters Img/L)

ALKALINITY 5.25

BROMIDE 0.106 J

CHEMICAL OXYGEN DEMAND 20.2

CHLORIDE 2.76 J
IRON 1.740

METHANE 0.014 J

SULFATE 2.5 J

TOTAL ORGANIC CARBON 2.88

CEF-16—271 IDUP)

Natural Attenuation Parameters Img/L)
ALKALINITY 2.1

BROMIDE 0.106 J

CHEMICAL OXYGENDEMAND 17.7

CHLORIDE 3.23 J

IRON 1.790

METHANE 0.0137 J

SULFATE 2.59 J

TOTAL ORGANIC CARBON 2.48

CEF—16—355

Natural Attenuation Parameters Img/L)

ALKALINITY 5.25

BROMIDE 0.124 J

CHEMICAL OXYGENDEMAND 30.4

CHLORIDE 11.1 J
IRON 0.303

METHANE 0.0469 J

SULFATE 3.43 J

TOTAL ORGANIC CARBON 7.46

LEGEND

Well Locations
• Monitoring Wells

)Source Area
~ Base Mapping

Buildings

CEF—16—385

Natural Attenuation Parameters mg/L)

ALKALINITY 14.7

BROMIDE 0.182 J

OXYGENDEMAND 35.4
CHLORIDE 7.7 J
IRON 0.215

METHANE 0.0225 J

tCHEHICALNITRATE 0.339 JSULFATE 9.92 JTOTAL ORGANIC CARBON 24.2
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CEF—16—NW—09D

ALEALINITY 1mg/i)
CARBONDIOXIDE 1mg/i)
DISSOLVED OXYGEN lag/i)

FERROUS IRON 1mg/i)
HYDROGENSULFIDE 1mg/i)
OXIDATION-REDUCTION POTENTIAL
SPECIFIC CONDUCTIVITY mS/cm)

TEMPERATURE DC)
TURBIDITY INTO)
pH I,,nwlxl***1

CEF—16—NE—421
ALEALINITY 1mg/i)
CARBONDIOXIDE 1mg/i)
DISSOLVED OXYGEN 1mg/i)
FERROUS IRON mg/i)
HYDROGENSULFIDE 1mg/i)
OXIDATION-REDUCTION POTENTIAL
SPECIFIC CONDUCTIVITY mS/cm)
TEMPERATURE DC)
TURBIDITY INTO)
nH

30
82
o . 56
1
ND

66
o . ii

24.5
ND
S .66

LIICLLLt’C’C I -- --

CEF—16—23D
ALEALINITY mg/i) 167
CARBONDIOXIDE 1mg/i) 79.6

DISSOLVED OXYGEN 1mg/i) 0.4
FERROUS IRON 1mg/i) 1
HYDROGENSULFIDE 1mg/i) ND

OXIDATION-REDUCTION POTENTIAL 28
SPECIFIC CONDUCTIVITY InS/cm) 0.473
TEMPERATUREbC) 24.1
TURBIDITY INTO) ND

DH lunitiess) 6.61

CEF—16—221
ALEALINITY 1mg/i) 3.2
CARBONDIOXIDE mg/i) 76.4
DISSOLVEDOXYGEN 1mg/i) i.26
FERROUSIRON 1mg/i) 1
HYDROGENSULFIDE 1mg/i) 2
OXIDATION—REDUCTIOBPOTENTIAL -ii
SPECIFIC CONDUCTIVITY laS/cm) 0.041
TEMPERATUREbC) 24.5
TURSIGITY UNTO) ND
~ lunitiess) 4.5

I

oximate
So ce Area

]
III

-16-

K

313

CEF-16-250
CEF-1 6-2600

Thu
CEF-16-245

24$

‘I

CEF
SCEF

-9-

\

16-198
16-2000

CEF-16-MW-451
ALEALINITY mg/i)
CARBONDIOXIDE 1mg/i)
DISSOLVED OXYGEN 1mg/i)
FERROUSIRON 1mg/i)
HYDROGENSULFIDE 1mg/i)
OXIDATION-REDUCTION POTENTIAL
SPECIFIC CONDUCTIVITY Iso/cm)
TEMPERATURE DC)
TURBIDITY INTO)

GB lurCiticsC’)

CEF-16-271

S
t~-

16-2BD

40
198
ND
10
ND
140

0.461
25.3
ND
4.06

CEF-16-298
6-3100

CEF-16-300

CEF—iG—IN—Gi CEF—16—IW—02
ALEALINITY 1mg/I) NA ALEALINITY mg/i) NA
CARBONDIOXIDE mg/i) NA CARBONDIOXIDE mg/i) NA
DISSOLVED OXYGEN 1mg/i) 1 DISSOLVED OXYGEN mg/i) 0.9
FERROUS IRON 1mg/i) NA FEHEOUS IRON 1mg/i) NA
HYDROGENSULFIDE mg/i) NA HYDROGENSULFIDE 1mg/i) NA

OXIDATION-REDUCTION POTENTIAL 89 OXIDATION-REDUCTION POTENTIAL 9
SPECIFIC CONDUCTIVITY las/cm) 0.63 SPECIFIC CONDUCTIVITY mS/cm) GAS
TEMPERATUREbC) 27 TEMPERATURE DC) 28

TURBIDITY INTO) 990 TURBIDITY INTO) 60
pH unitiess) 7.7 pH luniiiess) 5.6

x—” x—’C

• CEF- 6-St8- 28

825

32
80
0.8
1
0
i40
0.033

28

4.Bl~XffLJ

0

APPROVED BY DATE

APPROVED BY DATE

DRAWINeNO.
FIGURE 2-7

150 Feet

N

4
/

CEF—i6—NW—415
ALEALINITY 1mg/i) 11.4
CARBONDIOXIDE mg/i) 123.2
DISSOLVED OXYGEN lag/i) ND
FERROUSIRON 1mg/i) 1.8
HYDROGENSULFIDE mg/i) 0.7
OXIDATION-REDUCTION POTENTIAL 25
SPECIFIC CONDUCTIVITY mS/cm) 0.096
TEMPERATUREbC) 26.9
TURBIDITY INTO) ND

CEF-i6-i100
ALEALINITY 1mg/i) 200
CARBONDIOXIDE 1mg/i) 84.2
DISSOLVED OXYGEN 1mg/i) 0.7
FERROUS IRON 1mg/i) 0.6
HYDROGENSULFIDE 1mg/i) ND
OXIDATION-REDUCTION POTENTIAL 66
SPECIFIC CONDUCTIVITY Iso/cm) 0.483
TEMPERATUREIcC) 24.1
TURBIDITY INTO) ND
pH unitiess) 6.7

CEF—lE—lOS
ALRALINITY 1mg/i) 258
CARBONDIOXIDE 1mg/i) 273.6
DISSOLVED OXYGEN lag/i) 0.4
FERROUS IRON 1mg/i) >10
HYDROGENSULFIDE 1mg/i) 0.3
OXIDATION-REDUCTION POTENTIAL -100
SPECIFIC CONDUCTIVITY mS/cm) 0.609
TEMPERATURE oC) 25.9
TURBIDITY INTO) ND

pH lunitiess) 6.06

CEF-16-NW-441
ALEALINITY 1mg/i) 6.5
CARBONDIOXIDE lag/i) 68.8
DISSOLVED OXYGEN 1mg/i) 2.6
YERROUSIRON IsgIl) 0.6
HYDROGENSULFIDE

1mg/i) 0.5
OXIDATION-REDUCTION POTENTIAL -18
SPECIFIC CONDUCTIVITY mS/ca) 0.042
TEMPERATUREbC) 26.1
TURBIDITY INTO) 96

H lunitiess) 5

CEF-i6-MN-435
ALEALINITY 1mg/i) 35.8
CARBONDIOXIDE 1mg/i) 191.2
DISSOLVED OXYGEN mg/i) 0.3
FERROUS IRON 1mg/i) 1

HYDROGENSULFIDE mg/i) 0.3
OXIDATION-REOUCTION POTENTIAL -23
SPECIFIC CONDUCTIVITY mS/cm) 0.136
TEMPERATUREbC) 28.7
TURBIDITY INTO) 67
pH luniLiess) 5.03

3.2
32.6
4.48
i
0.3
16
0.03
24.3
ND
t78

0
(0
CO

U,

-U

N,

N,
C~2

C-)
-4
0
C
C
U,

CEF—16—21S
ALEALINITY lag/i)
CARBONDIOXIDE 1mg/i) 80
DISSOLVED OXYGEN 1mg/i) 0.52
FERROUSIRON 1mg/i) 0
HYDROGENSULFIDE 1mg/i) ND
OXIDATION-REOUCTION POTENTIAL 2i3
SPECIFIC CONDUCTIVITY mS/cm) 0.075
TEMPERATURE DC) 26.6
TURBIDITY INTO) ND
pH luniLlese) 4.73

CEF—10—353
ALEALINITY 1mg/i) 30
CARBONDIOXIDE 1mg/i) 90
DISSOLVED OXYGEN 1mg/i) 0.98
FERROUSIRON 1mg/i) 1
HYDROGENSULFIDE 1mg/i) 1
OXIDATION-REDUCTION POTENTIAL 30
SPECIFIC CONDUCTIVITY mS/cm) 0.062
TEMPERATUREIcC) 28.1
TURBIDITY INTO) ND
pH lunitiess) 4.82

CEF—16-271
ALEALINITY 1mg/i)
CARBONDIOXIDE 1mg/i)
DISSOLVED OXYGEN 1mg/i)
FERROUSIRON mg/i)
HYDROGENSULFIDE 1mg/i)
OXIDATION-REDUCTION POTENTIAL
SPECIFIC CONDUCTIVITY mS/cm)
TEMPERATUREIcC)
TURBIDITY INTO)
rH InflhLiCSsI

CEF-16-3400

CEF-1 6-330
CEF-1 6-368

CEF-16-36)

CEF-16-370

CEF—i6—325
ALEALINITY 1mg/i) 36
CARBONDIOXIDE 1mg/i) 82
DISSOLVED OXYGEN 1mg/i) 0.66
FERROUSIRON 1mg/i) 1
HYDROGENSULFIDE 1mg/I) ND

OXIDATION-REDUCTION POTENTIAL 43
SPECIFIC CONDUCTIVITY mS/cm) 0.052

TEMPERATUREIcC) 28.5

CEF—16—38S
ALEALINITY 1mg/i) 40
CARBONDIOXIDE 1mg/i) 92
DISSOLVED OXYGEN 1mg/i) 0.56
FERROUS IRON 1mg/i) 1
HYDROGENSULFIDE 1mg/i) ND
OXIDATION-REDUCTION POTENTIAL 22
SPECIFIC CONDUCTIVITY mS/cm) 0.083
TEMPERATURE DC) 29.6
TURBIDITY INTO) ND

pH lunhtiess) S

LEGEND
Well Locations
• Monitoring Wells

~ Source Area

~ Base Mapping
Buildings

NA: NOT ANALYZED
ND: NOT DETECTED

CEF-16-3
CEF-16-391
CEF-1 6-400

NATURAL ATTENUATlON PARAMETERS - FIELD ANALYSIS

(SOURCE AREA AND DOWNGRADIENT)

OPERABLE UNIT 7, SITE 16

NAVAL AIR STATION CECIL FIELD

JACKSONV)LLE. FLORIDA

CONTRACT NUMBER

7792

REV
0



VOCs

The analytical results show that 1,1,1-trichioroethane (TCA), 1,1-dichloroethene (1,1-DOE), and

trichloroethene (TOE) were detected above the clean-up levels in the groundwater samples from

monitoring wells CEF-16-1OS and CEF-16-451. 1,1-DOE and TOE were detected above the clean-up

levels in the groundwater samples from injection well IW-02. TOE was detected above the clean-up levels

in the groundwater samples from injection well IW-Ol and monitoring wells OEF-16-IIDD, OEF-16-221,

CEF-16-23D, OEF-16-271, OEF-16-32S, OEF-16-41S, and CEF-16-421. The higher concentrations were

detected in the source area shown on Figure 2-4 with a general trend of decreasing concentration in the

direction of groundwater flow. The detection of these parameters was consistent with the findings of the

previous sampling events, which also detected higher concentrations in the source area.

No VOOs were detected in the groundwater samples obtained from monitoring wells OEF-16-35S, a

cross-gradient well and OEF-16-38S, a well downgradient of the plume identified during the RI. VOOs

were also not detected in groundwater samples from monitoring wells OEF-16-09D, OEF-16-43S, and

OEF-1 6-441.

SVOCs

Bis(2-ethylhexyl)phthalate (BEHP) is the only SVOO 000 identified in the RI. The analytical results for

this sampling event show that BEHP was detected in only one monitoring well (OEF-16-271) at a

concentration above its clean-up level.

BEHP was detected in 25 out of 30 wells sampled during the RI ranging in concentration from 0.5 J to

20.5 pg/L. Ooncentrations in 12 of these samples were above the clean-up level. In September 1998,

BEHP was detected in 12 of the 17 groundwater samples. However, only one sample was above the

clean-up level (6 pgIL) at a concentration of 11 pgIL at monitoring well OEF-16-271. These concentration

levels of BEHP are a reflection of contamination from laboratory equipment, and therefore BEHP is not

regarded as a 000.

Oxidation Reduction Potential

The oxidation reduction potential (redox potential) is a measure of the relative tendency of the

groundwater solution to accept or donate electrons and can provide evidence of the type of

biodegradation processes that are active in a particular plume or even within different portions of the same

plume. However, great care must be taken during the evaluation of ORP data since most natural waters

109815/P 2-25 OTO 0051



are usually mixed potentials, which cannot be related to a single electron couple. Therefore, redox

potential should only be used as a qualitative indicator of the overall oxidation-reduction state and as a

general indication of the efficiency of the reductive dechlorination.

The redox potential in the groundwater samples from the source area ranged from -100 to +140 mV.

These redox potentials are within the possible range for possible reductive dechlorination and may be

associated with an iron and sulfate reducing metabolic pathways.

The redox potential in the groundwater samples in the downgradient plume area ranged from -23 to

+213 mV. These redox potentials indicated less reducing but generally the same conditions as the source

area for metabolic pathways.

The redox potential from the past sampling events indicated the metabolic pathway was methanogenic.

The methanogenic condition corresponds to a highly reduced environment that is needed for optimal

biodegradation of the chlorinated solvents. The August/September 1998 sampling results were

approximately the same as the previous sampling events, however the redox potential suggests that iron

reducing and sulfate reducing conditions exists at the site.

Dissolved Oxygen

The dissolved oxygen concentrations in the groundwater samples ranged from 0 to 4.48 mg/L. The

concentration of dissolved oxygen in the source area range from 0 to 1.0 mg/L. Dissolved oxygen

concentrations less than 0.5 mg/L indicate that anaerobic conditions exist and are necessary for reductive

dechlorination to occur.

The groundwater samples from the downgradient area of the plume also indicated anaerobic conditions.

The dissolved oxygen concentrations were 0.3 mg/L, 052 mg/L, and 0.66 mg/L in monitoring wells CEF-

16-43S, CEF-.16-.21S, and CEF-16-32S, respectively. Two of the wells (CEF-16-421 and CEF-16-441) that

were installed during this monitoring event had dissolved oxygen concentrations greater than 2.5 mg/L,

indicating aerobic conditions. However, this may be an anomaly that is a result of the recent installation

and developmentof these monitoring wells.

The concentration of dissolved oxygen in the monitoring wells outside of the plume (CEF-16-35S and

CEF-16-38S) ranged from 0.6 to 1 mg/L.

2-26109815/P cTo 0051



These dissolved oxygen concentrations were consistent with the findings in the previous sampling events.

The dissolved oxygen concentration in the source area and downgradient plume indicated generally

anaerobic conditions.

Nitrate and Nitrite

Nitrate and nitrite were not detected during the September 1998 sampling event as well as the past

sampling events. This indicates that nitrate reduction is not a predominant microbial process at the site.

Therefore, nitrate and nitrite analysis in future sampling events should be considered only for the first year

to determine if seasonal variations are significant.

Ferrous Iron/Total Iron

Concentrations of ferrous iron ranged from 0.6 to greater than 10 mg/L in the source area and from 0 to

1.8 mg/L in the downgradient area of the plume. The monitoring wells outside the plume area had ferrous

iron concentrations of 1 mg/L. An elevated concentration of ferrous iron was detected in monitoring well

CEF-16-1OS at the maximum concentration greater than 10 mgIL. This is an indication that ferric iron

reduction is a predominant microbial process in this area. However, the concentration of ferrous iron was

not elevated within the plume. This indicates that ferric iron reduction is probably not occurring within the

plume and is probably not a predominant microbial process in that area. Ferrous iron concentrations in

the past sampling events were less than 1 mg/L in the downgradient plume.

Total iron concentrations ranged from 0.365 to 34.7 mg/L in the source area and from 0.149 to 1.25 mg/L

in the downgradient plume. The monitoring wells outside the plume area had total iron concentrations of

0.215 to 0.303 mgIL. Total iron concentrations were detected in all wells sampled, indicating a supply of

iron is available to act as a potential electron receptor.

Total Manganese

Total manganese concentrations ranged from 20 to 399 pgIL in the source area and from below detection

limits to 84 pgIL in the downgradient area of the plume. Total manganese was not detected in the

groundwater samples outside the plume area. Manganese was not analyzed in the past sampling events.

Manganese concentrations were detected in the wells sampled in the source and plume area, indicating a

supply of manganese is available to act as a potential electron receptor. Because manganese was

detected only in the source and plume areas, it is likely that manganese reduction accounts for some

portion of the biodegradation potential at the site.

109815/P 2-27 CTO 0051



Sulfate, Sulfide, and Hydrogen Sulfide

The sulfate concentration in shallow groundwater samples increased from 9.7 mg/L in the source area at

monitoring well CEF-1 6-1 OS to 16.9 mg/L in the downgradient plume at monitoring well CEF-16-43S. The

sulfate concentration decreased to 0.5 mg/L in the groundwater sample from monitoring well CEF-16-21S

in the downgradient direction of the plume and then increased to 9.9 mg/L in the groundwater sample from

monitoring wells CEF-16-38S, a well downgradient and outside the plume. The decrease in concentration

between monitoring wells CEF-16-43S and CEF-16-21S is an indication that a sulfate reducing condition

may exist in the shallow groundwater in this area of the plume. The sulfate reducing condition is

confirmed by an increase in hydrogen sulfide and/or sulfide concentration as well as carbon dioxide

concentration which is generated as a result of the anaerobic bacteria using sulfate as an electron

acceptor to degrade the chlorinated hydrocarbons.

The sulfate concentration in the intermediate groundwater samples increased from the source area to the

downgradient plume and then decreased within the downgradient plume from monitoring well CEF-16-221

(51.5 mgIL) to CEF-16-271 (2.5 mgIL). The decrease in concentration between these monitoring wells is

an indication that a sulfate reducing condition may exist in the intermediate groundwater. No other

intermediate wells were sampled further downgradient to identify the extent of the sulfate reducing

environment.

Dissolved sulfide was not detected in the shallow groundwater samples and the hydrogen sulfide

concentrations did not show a pattern of increasing concentration to confirm a sulfate-reducing

environment. Dissolved sulfide was detected in one intermediate groundwater sample (monitoring well

CEF-16-221) indicating an increase in sulfide concentration in an area where sulfate concentration is

decreasing. in the intermediate groundwater zone. The hydrogen sulfide concentrations also showed an

increase between monitoring wells CEF-16-441 and CEF-16-221, confirming the possibility of a sulfate-.

reducing environmentexisting between these wells in the intermediate groundwater zone.

The past sampling activities did not show a decrease in the sulfate concentration or an increase in the

sulfide concentration over the length of the contaminant plume for the wells that were sampled. The past

sampling events indicated that sulfate reduction was nota predominant biodegradation mechanism.

Orthophosphate

Orthophosphate was detected in only one groundwater sample. Due to the lack of phosphate as an

electron acceptor in the groundwater, it is unlikely that phosphate reduction is a significant portion of the

total biodegradation capacity of the aquifer. Phosphorus is an important nutrient for microbes and its
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absence may limit the overall biodegradation capacity of the aquifer. Phosphate analysis in future

sampling events should be considered only for the first year to determine if seasonal variations are

significant.

Methane, Ethane, and Ethene

The presence of methane above background concentrations is indicative of a strong reducing

environment. The presence of ethane and ethene (byproducts of TCE, DCE, and vinyl chloride

biodegradation) indicates biodegradation has occurred. Methane, ethane, and ethene were detected in

the groundwater sample from monitoring well CEF-.16-1OS, indicating that a reducing environment and

subsequent biodegradation of the chlorinated hydrocarbons is occurring in this area. Vinyl chloride was

also detected in this well at a concentration of 32 pgfL, also indicating biodegradation. Methane

concentration decreased by two orders of magnitude in the downgradlent direction of the contaminant

plume (from monitoring wells CEF-16-1OS to CEF-16-43S) and remained fairly constant downgradient of

CEF-16-43S. Ethane, ethene and vinyl chloride were not detected in any of the other wells sampled

during this sampling event.

The findings of this sampling event were consistent with findings of past sampling events. The

concentration of methane was the highest in CEF-16-1OS. The past sampling events and this sampling

event indicated that methanogenic conditions exist in the source area and it is a predominant

biodegradation mechanism. Ethene and ethane were also detected in the source area shallow aquifer.

Ethane and ethene were not detected in any other monitoring well samples.

Carbon Dioxide

The concentration of carbon dioxide in the source area of both the shallow and the intermediate

groundwater was more than twice the concentration detected in the downgradient plume. The carbon

dioxide concentrations downgradient of the source area were generally observed to be within the range of

the cross-gradient well. This is an indication that anaerobic biodedegradation is occurring in the source

area, since carbon dioxide is a byproduct of the biodegradation processes. These findings are consistent

with the findings of the past sampling events.

Alkalinity

The results of laboratory and field alkalinity analyses indicated that alkalinity concentrations in the source

area exceeded the background/cross-gradient concentrations. In addition, the concentration decreased

from the source area to the downgradient plume area in both the shallow-and intermediate groundwater.
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The alkalinity concentration in the downgradient monitoring wells was observed to be similar to that

measured in the cross-gradient well. The decrease in the alkalinity in the downgradient direction of the

plume is an indication that carbon dioxide is likely being generated as a biodegradation end product. The

high concentration of carbon dioxide (producing carbonic acid) in the source area supports the alkalinity

data. The alkalinity concentration also decreased between monitoring wells CEF-16-32S and CEF-16-

35S. This decrease supports the carbon dioxide increase between these wells as discussed above.

These findings are consistent with the findings of past sampling events.

Chloride

The chloride concentrations increased in the source area in both the shallow and intermediate

groundwater. The increase in chloride concentration is another line of evidence that indicates reductive

dechlorination is occurring. The past sampling activities concluded that the chloride concentrations were

slightly elevated in the shallow and deep monitoring wells in the source area and that reductive

dechlorination was occurring.

Organic Carbon

Total Organic Carbon (TOC) was analyzed during this sampling event. Dissolved organic carbon (DOC)

was analyzed during past sampling events. Carbon acts an energy source for reductive dechlorination.

Because chlorinated hydrocarbons are used as electron acceptors during reductive, there needs to be a

sufficient supply of organic carbon as the primary substrate for microbial growth. Organic carbon

concentrations greater than 20 mg/L in the aquifer indicate a sufficient supply of carbon to act as the

primary substrate.

TOC concentrations range from 2 mg/L in monitoring well CEF-16-IIDD to 57 mg/L in CEF-16-1OS in the

source area. The TOC concentration generally decreased in the downgradient direction of the

contaminant plume and was less than 20 mgIL. The TOC concentration in the groundwater in the source

area is present at sufficient concentrations to act as the primary substrate for reductive dechlorination.

The DOC concentrations detected during past sampling events were elevated within the source area and

in the downgradient plume. It was concluded that a sufficient source of carbon was available to support

reductive dechlorination in the source area and downgradient plume.
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Biochemical Oxygen Demand and Chemical Oxygen Demand

The biochemical oxygen demand (BOD) and chemical oxygen demand (COD) provide a general indication

of the amount of oxygen required to biologically and chemically degrade organic matter. BOD and/or

COD were detected in the groundwater samples from the monitoring wells that showed concentrations of

the chemicals of concern. The BOD and COD results are shown on Figure 2-6. There was no correlation

between the concentrations of BOD and COD. BOD and COD analysis was not performed in the past

sampling events.

Since the biodegradation of the chlorinated hydrocarbons occurs in an anaerobic system that is beneficial

for reductive dechlorination, the analysis for these parameters is not required. ROD and COD analysis in

future sampling events should not be considered.

pH, Temperature, and Specific Conductivity

The pH of the shallow groundwater followed a similar trend as the alkalinity concentrations discussed

previously. The pH decreased from the source area to the downgradient plume area in the shallow

groundwater. The pH increased slightly in the downgradient direction of the contaminant plume followed

by a pH decrease between monitoring wells CEF-16-32S and CEF-16-35S. The pH increased outside the

plume area beyond CEF-16-35S. The decrease in the pH in the downgradient direction of the plume,

along with the decrease in the alkalinity, indicates the groundwater is becoming more acidic.

The pH of the groundwater ranged from 4.06 to 7.70. The past sampling events were consistent with this

sampling event. This range of pH indicates the groundwater is neutral to slightly acidic and in general is

amenable to biodegradation, with the ideal pH being in the range of 5 to 9.

The temperature of the groundwater ranged from 24.1 to 29.60C, similar to the temperatures in the past

sampling events. This temperature range is within the range of values acceptable for biodegradation to

take place, with the ideal temperature being greater than 200C.

The specific conductance values ranged from 0.030 to 0.63 ms/cm and in general decreased in the

downgradient direction in the shallow, intermediate, and deep groundwater samples. The relatively minor

fluctuation indicates that all groundwater samples were from a consistent source.
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General Observations

The overall reduction of VOC concentrations in the source area and the downgradient plume in the area of

monitoring well CEF-16-32S since the 1991 sampling event is the strongest line of evidence that natural

attenuation is occurring. However, the VOC concentrations have not decreased since the February 1998

sampling event. In addition, results from the new monitoring well CEF-16-451 indicate that the TCE

concentration in the source area is between 220,000 and 410,000 pg/L.

The interpretations from the geochemical data support natural attenuation in the form of reductive

dechlorination. The byproduct indicators of biodegradation suggest reductive dechlorination is occurring

in the source area and some areas of the downgradient plume (specifically in the area of monitoring well

CEF-16-32S). The specific anaerobic processes include methanogenesis, sulfate reduction, and iron

reduction.

The redox potential of the groundwater is within the range necessary for reductive dechlorination, and

indicates that iron and sulfate reducing conditions are the likely the metabolic pathways for

biodegradation. Furthermore, ferrous iron concentrations indicate that iron reduction isanactLvernicrobial

process in the source area near CEF-16-IOS and CEF-16-451. Total iron was detected in all the wells

indicating that a supply of iron is available to act as potential electron receptors. Similar to the total iron,

total manganese was detected in the monitoring wells in the source area and downgradient plume.

Therefore, manganese is also available to act as a potential electron receptor.

A sufficient supply of sulfate was detected in the shallow and intermediate groundwater to provide electron

receptors for sulfate reduction. Dissolved sulfide ion concentrations were detected in one well, supporting

the likelihood of a sulfate-reducing condition between monitoring wells CEF-16-431 and CEF-16-221.

The potential byproducts of biodegradation (methane, vinyl chloride, ethane, ethene, carbon dioxide, and

chloride) were detected in several groundwater samples. The results support the proposition that

reductive dechlorination is occurring in the source area and that it is likely the result of methanogenic

conditions.

2.3.2 Natural Attenuation Screening Matrix

In accordance with the Draft Region 4 Suggested Practices for Evaluation of a Site for Natural Attenuation

(Biological Degradation) of Chlorinated Solvents (USEPA, 1997), the analytical data was evaluated

quantitatively using the preliminary screening matrix to derive an interpretive score. The following table

presents the range of possible scores and provides an interpretation for each score.
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Score Interpretation

0 to 5 Inadequate evidence for biodegradation of chlorinated organics

6 to 14 Limited evidence for biodegradation of chlorinated organics

15 to 20 Adequate evidence for biodegradation of chlorinated organics

>20 Strong evidence for biodegradation of chlorinated organics

The Region 4 screening approach is very similar to that presented in the Technical Protocol for Evaluating

Natural Attenuation of Chlorinated Solvents in Groundwater (U.S. EPA 1998). There are minor differences

in the number of points awarded for methane, pH, ethene/ethane, and several daughter products.

The screening matrix was evaluated for the wells contaminated with TCE, monitoring well CEF-16-10S

representing the shallow upper zone surficial aquifer source area, monitoring well CEF-16-355

representing the shallow upper zone surficial aquifer, and monitoring well CEF-16-451 representing the

intermediate zone surficial aquifer source area. These contaminated wells were compared to monitoring

well CEF-.16-.355, which is a cross-gradient well and was assumed to represent background

concentrations. The scores for the screening matrices range in value from 8 to 20. The preliminary

screening matrices for these contaminated wells are shown on Tables 2-4, 2-5, 2-6, and 2-7.

Comparing these scores to the above table indicates that there is adequate evidence for the

biodegradation of the chlorinated solvents at this site in the source area (near monitoring wells CEF-16-

103 and CEF-16-451). The score for the downgradient shallow aquifer (CEF-16-325) and downgradient

intermediate aquifer (CEF-.16-271 and CEF-16-.441) indicates that there is limited evidence for the

biodegradation of the chlorinated solvents. The score for the downgradient plumes are bordering the

score range for inadequate evidence of biodegration.

It is anticipated that the operation of the AS/SVE system will affect the biodegradation processes of the

source area and possibly the downgradient plume. The air sparging system forces oxygen into the source

area creating aerobic conditions. This will tend to stop the anaerobic biodegradation processes in the

source area. As a result, the available electron acceptor pool (ferric iron sulfate, carbon dioxide, etc.)

utilized during reductive dechlorination will not be consumed in the source area. Over time the electron

acceptor pool will migrate in the direction of groundwater flow into the downgradient plume. The

significant increase of electron acceptors in the downgradient plume will accelerate the reductive

dechlorination of the downgradient plume by natural attenuation. It is anticipated that the screening matrix

scores in the downgradient plume will increase after the groundwater remediation system in the source

area is in operation.
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TABLE 2.4

ANALYTICAL PARAMETERS AND WEIGHTING FOR PRELIMINARY NATRUAL ATTENUATION SCREENING
MONITORING WELL CEF-1 6-1 OS (SOURCE AREA SURFICIAL AQUIFER)

OPERABLE UNIT 7, SITE 16
NAS CECIL FIELD, JACKSONVILLE, FLORIDA

Analyte Unite Contaminanted
Zone Concentration

OU 7, Site ISa’
Concentration

Available
Pointa

Site
Pointa

Intrepretation

ORP (Eh) mV <50
66

2
2 0

Reductive pathway possible
mV <-100 teductlve pathway Ikely

Disso)ved Oxygen mg/L <0.5

0.58

-

-3 0

To)erated; supressea reductive dech)orination
at higher concentrations

mg/L >1
Viny) ch)oride may be oxidized aerobica))y,
but reductive dech)orination will not occur

Nitrate mg/L 1 ND 2 2
May compete with reductive pathway at
higher concentrations

Ferrous )ron (Fe2+) mg/L >1 110 3 3 Reductive pathway possib)e

Sulfate mg/L <20 9.69 2 2
May compete with reductive pathway at
higher concentrations

Sulfide mgIL >1 ND/0.3 3 0 Reductive pathway possib)e

Methane mg/L >0.1

2.5

0
0
0 3

Ultimate reductive daughter product
mg/L >1 Viny) ch)oride accumu)ates
mg/L <0.1 Viny) ch)oride oxidizes

Ethene/Ethane mg/L >0.01
0.142/0.047

3
3 3

Daughter product of viny) chioride/ethene
mg/L >0.1 Daughter product of viny) chioride/ethene

Carbon Dioxide mg/L >2x DG(BG=90) 273.6 1 1 Ultimate oxidative daughter product

Chloride mg/L >2x DG(BG=1 1) 2.84 2 0

Daughter product of organic chlorine;
compare chloride in plume to background
conditions

A)kalinity mg/L >2x BG(BG=5/30) 302/256 1 1

Results from interaction of carbon dioxide

with aquifer minerals

DOG mg/L >20 57.4 (TOC) 2 2

Carbon and energy source; drives
dechlorination; can be natura) or
anthropogenic

pH units 5<pH<9 6.06 - - Tolerated range for reductive pathway

Temperature deg-C >20 25.9 1 1
At T> 2OEC, biochemical process is
accelerated

Perch)oroethene ug/L - ND - 0 Material re)eased

Trich)oroethene ug/L - 45.9 2 (b) 0
Material re)eased or daughter product of
perch)oroethene

Dichloroethene ug/L - 231 2 (b) 0

Material released or daughter product of
trichloroethene; if amount of cia-i 2-
dich)oroethene is greater than 80% of total
dich)oroethene, it is like)y a daughter product
of trichloroethene

Vinyl Chloride ug/L - 32 2 (b) 2
Material released or daughter product of
dichloroethenes

Ch)oroethane ug/L - ND 2 (b) 0
Daughter product of viny) chloride under
reducing conditions

1,1,1-Trichloroethane ug/L - 1300 - 0 Material released

li-dichioroethene ug/L - 231 - 0
Daughter product of TCE or chemlca)
reaction of 1,1,1-trichloroethane

Total Score 33 20 Adequate Evidence

Reference: Draft Region V Suggested Practices for Evalution of a Site for Natural Attenuation (Bio)ogica) Degradation) of Ch)orinated Solvents
* - Va)ue may be an average of two or more numbers or a maximum detection.

(b) - Points awarded only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-355 which is cross-gradient from the plume
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TABLE 2-5

ANALYTICAL PARAMETERS AND WEIGHTING FOR PRELIMINARY NATURAL ATTENUATION SCREENING
MONITORING WELL CEF.16-32S (DOWNGRADIENT SURFICIAL AQUIFER)

OPERABLE UNIT 7, SITE 16
NAS CECIL FIELD, JACKSONVILLE, FLORIDA

Analyte Units contaminanted
Zone concentration

OU 7, Site 16*
Concentration

Available
Points

Site
Points

Intrepretation

Reductive pathway possible
teductive pathway likely

ORP (Eh) mV <50
43 2 1mV <-100

Dissolved Oxygen mg/L <0.5

0.66

-

-3 0

Tolerated; supresses reductive dechlorination at
higherconcentrations

mg/L >1
Viny) ch)oride may be oxidized aerobically, but
reductive dech)orination will not occur

Nitrate mg/L <1 ND 2 2
May compete with reductive pathway at higher
concentrations

Ferrous Iron (Fe2+) mg/L >1 1 3 3 Reductive pathway possible

Sulfate mg/L <20 3.22 2 2
May compete with reductive pathway at higher
concentrations

Su)fide mg/L >1 NDI0.0 3 0 i~eductive pathway possib)e
Methane mg/L >0.1

ND

0
0
0 0

Ultimate reductive daughter product
mg/L >1 Vinyl chloride accumulates
mg/L <0.1 Vinyl chloride oxidizes

Ethene/Ethane mg/L >0.01
ND

3
3 0

Daughter product of viny) ch)oride/ethene
mg/L >0.1 Osughter product of viny) ch)oride/ethene

Carbon Dioxide mg/L >2x BG IBG=901 62 1 0 Ultimate oxidative daughter product

Chloride mg/L >2x BG(BG=1 1) 5.34 2 0
Daughter product of organic chlorine; compare
chloride in p)ume to background conditions

Alka)ini)y mg/L ~2x BG(BG=5/30) 12.6/36 1 0
Results from interaction of carbon dioxide with
aquifer minerals

DOC mg/L >20 3.04 (TOO) 2 0
Carbon and energy source; drives dech)orination;
can be natural or anthropogenic

pH units 5<pH<9 5.04 - - Tolerated range for reductive pathway

Temperature deg-C >20 28.5 1 1 At T> 2OEC, biochemica) process is accelerated
Perchloroethene ug/L - ND - 0 Materia) re)eased

Trich)oroethene ug/L - 126 2 (b) 0
Materia) released or daughter product of
perchloroethene

Dichloroethene ug/L - 0.3 2 (b) 0

Material released or daughter product of
trichioroethene; if amount of cia-i.2-
dich)oroethene is greater than 80% of total
dich)oroethene, it is )ike)y a daughter product of
trich)oroethene

Viny) Ch)oride ug/L - ND 2 (b) 0
Materia) re)eased or daughter product of
dichloroethenes

Chloroethane ug/L - ND 2 (b) 0
Daughter product of viny) ch)oride under reducing
conditions

1,1.1-Trichloroethane ug/L - ND - 0 Material released

1,1-dich)oroethene ug/L - 0.3 - 0
Daughter product of TCE or chemical reaction of
1,1,1-trichloroethane

Total Score 33 9 Limited Evidence

Reference: Draft Region IV Suggested Practices for Evaluation of a Site for Natural Attenuation (Bio)ogicai Degradation) ofChlorinated So)vents
* - Value may be an average of two or more numbers or a maximum detection.

(b) - Points awarded only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-355 which is cross-gradient from the plume
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TABLE 2-6

ANALYTICAL PARAMETERS AND WEIGHTING FOR PRELIMINARY NATURAL ATTENUATION SCREENING
MONITORING WELL CEF.16.451 (SOURCE AREA INTERMEDIATE AQUIFER)

OPERABLE UNIT 7, SITE 16
NAS CECIL FIELD, JACKSONVILLE, FLORIDA

Analyte Units Contaminanted
Zone concentration

OU 7, Site 16*
Concentration

Available
Points

Site
Points

Intrepretation

ORP lEhi mV <50
140

2
2 0

Reductive pathway possible
mV <-100 Reductive pathway likely

Dissolved Oxygen mg/L <0.5

0

-

-3 3

To)erated; supresses reductive dechlorination
at higher concentrations

mg/L >1
Vinyl chloride maybe oxidized aerobically, but
reductive dech)orination wil) not occur

Nitrate mg/L <1 ND 2 2
May compete with reductive pathway at higher
concentrations

Ferrous Iron (Fe2+) mg/L >1 10 3 3 Igeductive pathway possible

Sulfate mg/L <20 NDII.13 2 2
May compete with reductive pathway at higher
concentrations

Sulfide mg/L >1 0 3 0 Reductive pathway possib)e

Methane mg/L >0.1

ND

0
0
0 0

Ultimate reductive daughter product
mg/L >1 Vinyl chloride accumulates
mg/L <0.1 Viny) ch)oride oxidizes

Ethene/Ethane mg/L >0.01

ND

3

3 0
Daughter product of vinyl chioride/ethene

mg/L >0.1 Daughter product of viny) chloride/ethene
Carbon Dioxide mg/L >2x BG(BG=90) 198 1 1 Ultimate OEidative daughter product

Chloride mg/L >2x BG(BG=1 1) 1.451111 2 2
Daughter product of organic chlorine; compare
chloride in plume to background conditions

Alkalinity mg/L >2x BG(BG=5/301 ND/40 1 0
Results from interaction of carbon dioxide with
aquifer minerals

DOC mg/L >20 16.1/19.8 (TOC) 2 0

Carbon and energy source; drives
dechlorination; can be natural or
anthropogenic

pH units 5<pH<9 4.06 - - Tolerated range for reductive pathway

Temperature dog-C >20 25.3 1 1
At T> 2OEC, biochemical process is
accelerated

Perchioroethene ug/L - ND - 0 Material released

Trichloroethene ug/L - >220000 2 (b) 0
Material released or daughter product of
perchloroethene

Dichloroethene ug/L - 810/1000 2 Ib) I

Material released or daughter product of
trichloroethene; if amount of cia-i 2-
dichloroethene is greater than 80% of total
dichloroethene, it is likely a daughter product
of trichloroethene

Vinyl Chloride ug/L - ND 2 Ib) 0
Material released or daughter product of
dichloroethenes

Chloroethane ug/L - ND 2 IbI 0
Daughter product of vinyl chloride under
reducing conditions

1,1 1-Trichloroethane ug/L - 1600 - 0 Material released

1,1-dichloroethene ug/L - 810/1000 - 0
Daughter product of TCE or chemical reaction
of 1 ,1,1-trichloroethane

Total Score 33 15 Adequate Evidence

Reference: Draft Region IV Suggested Practices for Evaluation of a Site for Natural Attenuation (Biological Degratation) of Chlorinated Solvents
* - Value may be an average of two or more numbers or a maximum detection.

(b) - Points awarded Only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-355 which is cross-gradient from the plume
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TABLE 2-7

ANALYTICAL PARAMETERS AND WEIGHTING FOR PRELIMINARY NATURAL ATTENUATION SCREENING
MONITORING WELLS CEF.16-271 AND CEF.16.441 (DOWNGRADIENT INTERMEDIATE AQUIFER)

OPERABLE UNIT 7, SITE 16
NAS CECIL FIELD, JACKSONVILLE, FLORIDA

Analyte Units Contaminanted
Zone Concentration

OU 7, Site 16
Concentration

Available
Points

site

Points

Intrepretation

ORP (Eb) mV <50
-15

2
2 1

Reductive pathway possible
mV <-100 Reductive pathway likely

Dissolved Oxygen mg/L <0.5

1.9

-

-3 0

Tolerated; supresses reductive dechlorination
at higher concentrations

mg/L >1
Vinyl chloride may be oxidized aerobically, but
-eductive dechlorination will not occur

Nitrate mg/L <1 ND 2 0
May compete with reductive pathway at higher
concentrations

Ferrous Iron (Fe2+) mg/L >1 0.8 3 1 Reductive pathway possible

Sulfate mg/L <20 26 2 0
May compete with reductive pathway at higher
concentrations

Sulfide mg/L >1 1.25 3 3 Reductive pathway possible
Methane mg/L >0.1

0.03

0
0
0 2

Jltimate reductive daughter product
mg/L >1 Viny) chloride accumulates
mg/L <0.1 Vinyl chloride oxidizes

Ethene/Ethane mg/L >0.01
ND

3
3 0

Daughter product of vinyl chloride/ethene
mg/L >0.1 Daughter product of vinyl chloride/ethene

Carbon Dioxide mg/L >2x BG(BG=90) 73 1 0 Ultimate oxidative daughter product

Chloride mg/L >2x BG(BG=1 1) 3.9 2 0
Daughter product of organic chlorine; compare
chloride in plume to background conditions

Alkalinity mg/L >2x BG(BG=5/30) 4/5 1 0
Results from interaction of carbon dioxide with
aquifer minerals

DOG mg/L >20 6 (TOCI 2 0

Carbon and energy source; drives
dechlorination; can benatural or
anthropogenic

pH units 5<pH<9 4.75 - - Tolerated range for reductive pathway

Temperature deg-C >20 25 1 1
At T> 2OEC, biochemical process is
accelerated

Perchloroethene ug/L - ND - 0 Material released

Trichioroethene ug/L - 3.2 2 (b) 0
Material released or daughter product of
perchloroethene

Dichioroethene ug/L - ND 2 (b) 0

Material released or daughter product of
trichloroethene; if amount of cia-i 2-
dichloroethene is greater than 80% of total
dichloroethene, it is likely a daughter product
of trichloroethene

Vinyl Chloride ug/L - ND 2 (b) 0
Material released or daughter product of
dichloroethenes

Chloroethane ug/L - ND 2 (b) 0
Daughter product of vinyl chloride under
reducing conditions

1,1 1-Trichloroethane ug/L - ND - 0 Material released

1,1-dichloroethene ug/L - ND - 0
Daughter product of TCE or chemical reaction
of 1,1,1 -trichloroethane

Total Score 33 6 LImited Evidence

Reference: Draft Region IV Suggested Practices for Evaluation of a Site for Natural Attenuation (Biological Degradatiorr)ofChiortnaied Solvents
* - Value may be an average of two or more numbers or a maximum detection.

(b) - Points awarded only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-355 which is cross-gradient from the plume

109815/P 2-37 CTO 0051



2.3.3 Degradation Pathways

The monitoring wells in the source area (CEF-16-.10S and CEF-16-451) contain concentrations of TCE, the

assumed source product, and many of the assumed reductive dechlorination daughter products, 1,1-DCE,

cis-1 ,2-DCE, trans-I ,2-DCE, vinyl chloride, ethene, ethane, and carbon dioxide. Concentrations of the

TCE and daughter products decrease significantly outside the source area in the downgradient direction in

monitoring wells CEF-.16-.435, CEF-16-441, CEF-16-.215 and CEF-16-221.

Chlorinated solvent plumes exhibit three types of behavior depending on the type and amount of organic

carbon in the aquifer. Type 1 behavior occurs where the primary substrate is anthropogenic carbon

(BTEXC- landfill leachate, etc.) and the degradation of this anthropogenic carbon drives reductive

dechlorination. Type 2 behavior occurs in a chlorinated solvent plume where the primary substrate is

native organic carbon which drives the reductive dechlorination (biodegradation) of the solvent. Type 3

behavior occurs in a chlorinated solvent plume where there is an inadequate source of carbon to drive

reductive dechlorination, and therefore the dissolved oxygen that is typically present in an aquifer is not

utilized and the plume remains aerobic. Under Type 3 behavior, reductive dechlorination will not occur.

Based on the RI and historical data, no BTEX or other anthropogenic carbon sources were detected in the

investigations at 0U7, Site 16. It is therefore assumed Type I behavior is not occurring at this site.

Total organic carbon was detected in the groundwater sample from monitoring well CEF-.16-451 at an

average concentration of 18.0 mg/L and the groundwater sample from monitoring well CEF-16-.10S at a

concentration of 57.4 mg/L. These total organic carbon concentrations, along with the lack of oxygen and

concentrations of ferrous iron and sulfate, indicate the source area has conditions for Type 2 geochemical

behavior. The Type 2 geochemical behavior for the intermediate surficial aquifer is limited to the source

area.

The dissolved oxygen concentration is increasing in the intermediate surficial aquifer near monitoring well

CEF-.16-.441 and CEF-.16-221 to greater than 1 mg/L indicating the condition of the plume in the

intermediate zone has changed to Type 3 geochemical behavior. The concentration of the TCE as well as

the concentrations of the daughter products have decreased significantly. The biodegradation rate to

remove the remaining TCE will be slow because reductive dechlorination will have slowed considerably in

this area.
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The Type 2 geochemical behavior for the shallow surficial aquifer extends at least 350 feet downgradient

from the source area to monitoring well CEF-16-.21S. The dissolved oxygen concentration is increasing in

the groundwater in the shallow surficial aquifer near monitoring well CEF-16-325 to a concentration of

0.7 mg/L indicating the condition of the plume is changing to Type 3 geochemical behavior. The

concentration of TCE as well as the concentrations of the daughter products has decreased significantly

from CEF-.16-10S to CEF-10-435 and CEF-16-215. There is a rebound in the concentration of TCE in the

groundwater sample from monitoring well CEF-16-325 and the biodegradation rate to remove the

rebounded TCE will be slow because reductive dechlorination will be slowing in this area.

The major active reductive pathways appear to be iron reduction and methanogenesis with sulfate and

manganese reduction as minor pathways. Iron reduction appears to be the predominant biodegradation

mechanism in the intermediate groundwater in the source area, iron reduction and methanogenesis

appear to be the predominant biodegradation mechanisms in the shallow groundwater in the source area,

and sulfate reduction appears to be a biodegradation mechanism in the intermediate and shallow

groundwater plume. The specific degradation mechanisms and pathways are discussed in additional

detail in the following paragraphs.

The elevated concentration of ferrous iron in the shallow and intermediate groundwater samples from the

monitoring wells CEF-16-10S and CEF-.16-451 indicates the Type 2 behavior in the source area consists of

an iron reduction zone. Ferric iron is being used as an electron acceptor resulting in the generation of

ferrous iron and carbon dioxide. This iron-reduced zone in the groundwater is efficient for the reductive

dechlorination of TCE to DCE and TCA to DCA, however, iron reduction is not efficient for reduction of

DCE to vinyl chloride and DCA to chloroethane. Therefore, it is expected that DCE and DCA would

accumulate and vinyl chloride and chloroethane would notaccumulatein this area.

The shallow groundwater in the source area has an elevated concentration of methane. The elevated

methane concentration indicates a zone of methanogenesis occurring as part of the Type 2 behavior in

the source area. Methanogenesis uses carbon dioxide as an electron acceptor resulting in the generation

of methane. This methanogenic zone is a highly reductive environment that is efficient for the reductive

dechlorination of DCE to vinyl chloride, vinyl chloride to ethene and ethane, and DCA to chloroethane.

Therefore vinyl chloride, ethene, ethane, and/or chloroethane are expected in this area or immediately

downgradient of this area. Since vinyl chloride, ethene, and ethane are not detected downgradient of the

source area in monitoring well CEF-16-435 and the plume is in an anaerobic state, the vinyl chloride is

most likely being biodegraded by the following mechanisms:
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• Oxidized by iron reducers to carbon dioxide and water,

• Reduced to ethene, ethane and carbon dioxide, and/or

• Reduced to ethene and ethane concentrations by the generation of cometabolic enzymes

The decrease in sulfate concentration in the shallow groundwater sample between monitoring wells

CEF-.16-.435 and CEF-.16-215 indicates the Type 2 behavior in this area of the plume may be developing

into a sulfate reduction zone. Sulfate may be used as an electron acceptor, however the by-products

(hydrogen sulfide and sulfide) generated from this mechanism were not increasing along the groundwater

flow path.

The decrease in sulfate concentration with the corresponding increase in hydrogen sulfide and sulfide

concentrations in the intermediate groundwater sample near monitoring well CEF-16-221 suggests the

Type 2 behavior in this area of the plume consists of a sulfate reduction zone. Sulfate is being used as an

electron acceptor resulting in the generation of hydrogen sulfide, sulfide, and carbon dioxide. This sulfate-

reduction zone in the groundwater is efficient for the reductive dechlorination of TCE to DCE and DCE to

vinyl chloride. However, the dissolved oxygen concentrations in monitoring wells CEF-16-441, CEF-16-

221, and CEF-16-271 are greater than 0.5 mg/L, which is a marginally aerobic environment, suggesting a

Type 3 behavior may be occurring in this area of the plume. The dissolved oxygen concentrations in

monitoring wells CEF-.16-325 increased to 0.7 mg/L, indicating a Type 3 behavior may also be developing

in this area of the plume. Aerobic groundwater conditions can mineralize vinyl chloride and DCA into

carbon dioxide and water, and reduce DCE into carbon dioxide and water through cometabolic processes~.

2.3.4 Conclusions

Based upon the past and current plume configuration, and the results of geochemical testing it is

apparent that natural attenuation processes are occurring in the source area at Site 16. The chlorinated

groundwater plume in the source area is exhibiting Type 2 geochemical behavior. Organic carbon in the

source area is being used as the primary substrate to drive reductive dechlorination of the solvent mass.

Iron reduction and methanogenesis appear to be the most active reductive pathway in this area. Sulfate

and manganese reduction may be a minor reductive pathway in the intermediate and shallow groundwater

plume. The apparent source materials TCE and TCAC- are being anerobically degraded to 1,1-DCE, cis-

1,2-DCE, trans-i ,2-DCE, 1,1-DCA, vinyl chloride, ethene, and ethane in the source area.

The screening matrix score indicated there was limited evidence for biodegradation of the chlorinated

organics in the downgradient plume. However, It is anticipated that the screening matrix scores in the
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downgradient plume will increase after the groundwater remediation system in the source area is in

operation. The groundwater remediation system will eliminate the anaerobic biodegradation process in

the source area and the available electron acceptor pool will migrate in the direction of groundwater flow

into the downgradient plume accelerating the remediation of the downgradient plume by natural

attenuation.

Monitoring wells CEF-16-135 and CEF-16-14D should be analyzed during the first year of sampling to

provide groundwater geochemical data from the background wells. Upon completion of the first year of

sampling, the value for BOD, COD, nitrate, nitrite, and orthophosphate should be evaluated. Based on the

August/September 1998 sampling event, the nitrate, nitrite, and orthophosphate concentrations are

insignificant with respect to biodegradation.
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3.0 AIR SPARGINGNAPOR EXTRACTION AND TREATMENT SYSTEM

The follow sections contain information on the design of the proposed AS/SVE and off-gas treatment

system. The design of the air spaging system at OU 7, Site 16 is based in part on the results of an air

sparging pilot study performed for OU 7, Site 16 at NAS Cecil Field.

3.1 PILOT TEST SUMMARY

A pilot-scale AS/SVE test was conducted in September 1998 to determine the physical parameters

needed for design of a full scaleAS/SVE system at Site 16. The objective of the test was to determine the

effective radius of influence for an air injection well screened at a depth of 55 to 57 feet below ground

surface (bgs) and an air injection well screened at a depth of 90 to 95 feet bgs. The water table elevation

is typically 6-7 feet bgs and fluctuates approximately one to two feet. The test also evaluated the radius of

influence of vapor extraction wells installed in a non-paved area screened in the vadose zone with one-

foot of screen below the water table. Samples of the extracted vapors were collected and analyzed to

provide data to determine if off-gas treatment will be required and what technologies would be applicable.

Figure 3-1 includes the location of the air injection, vapor extraction, and monitoring wells and piezometers

used during the pilot-scale study. Detailed information and data collected during the pilot test are provided

in Appendix B. A TCE solubility test was also conducted as part of this pilot test to determine the site

specific solubility of TCE.

3.1.1 Vapor Extraction Tests

Two vapor extraction wells (EW-Ol and EW-02) were installed approximately 40 feet apart in an area

identified as the source of groundwater contamination. These wells were installed to a depth of seven feet

bgs with a 4-foot screened interval (one foot below and three feet above the water table). Three

piezometers (PZ-01 to PZ-03) were installed to a depth of eight feet bgs with a 5-foot screened interval

(two feet below and three feet above the water table). These piezometers were located 7.6, 13.2 and 15.4

feet from extraction well EW02, and 26.7 feet or more from extraction well EWOl. A total of seven tests

were conducted, including two tests with well EW-Ol operating alone, three tests with well EW-02

operating alone, and two tests with wells EW-Ol and EW-02 operating together. Tests lasted from one to

two hours.

The vacuum pump was operated at various settings, ranging from 30 to 70 inches of water, to determine

the best operating vacuum and corresponding extracted vapor flow rate. During the tests, the vapor

extraction lines were checked to determine if any significant quantity groundwater was being extracted. It
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was determined that at a vacuum greater than 45 inches of water, significant extraction of groundwater

occurred. At 45 inches of water the extracted vapor flow was approximately 10 scfm for well EWOl and

16 scfm forwell EWO2.

Based on the results of these tests, a vacuum of between 40 and 45 inches of water (as limited by

fluctuation in water table elevation) is recommended. With this vacuum a vapor extraction flow rate of 10

to 15 scfm per well is anticipated, with a design figure of 10 scfm perwell. The radius of influence of each

extraction well is anticipated to be between 15 to 20 feet in the non-paved areas, with a design figure of 15

feet. For vapor extraction wells installed in paved areas or areas with non-permeable surfaces, it is

anticipated that the radius of influence may extend to 30 feet or greater.

3.1.2 Air Iniection Tests

Two air injection wells (IW-Ol and IW-02) were installed approximately five feet apart in the area identified

as the source of groundwater contamination. Well IW-Ol was installed to a depth of 95 feet bgs and

screened from 90 to 95 feet bgs. Well IW-02 was installed to a depth of 57 feet bgs and screened from 55

to 57 feet bgs. The flow and pressure of the injected air ranged from 10.6 to 14.5 scfm and 39 to 41 psig

for well IW-Ol and from 9.4 to 18.6 scfm and 28 to 36 psig for well IW-02. A total of eight air injection tests

were conducted, including four tests with well IW-Ol operating alone, two tests with well IW-02 operating

alone, and two tests with wells IW-Ol and IW-02 operating together. Tests lasted for two to six hours,

except for one of the IW-Ol tests (the third test), which was conducted overnight and lasted 13 hours.

The objective of the tests was to determine the area of the groundwater that was aerated by the air

injection wells. The parameters evaluated to determine this radius of influence included changes in the

groundwater elevation, dissolved oxygen (DO) concentration, oxidation/reduction potential (ORP), and

organic vapors concentration. Physical observations (e.g., check for air bubbles) also provided a clue as

to the reach of the injection wells. This data was collected from nine existing groundwater monitoring

wells and from the pilot study vapor extraction and piezometers wells.

The data collected in all of the wells during operation of deep injection well IW-Ol generally showed an

increase in groundwater elevation, with wells located within a 50 to 60 feet radius from the air injection

point showing increases in elevation ranging from approximately four inches to over one foot. Results

from the measurements of DO concentration, ORP, and organic vapors concentration were highly

variable; however, some general trends could be established. Wells screened at the water table interface

generally showed an increase in organic vapors concentration, with major increases occurring in wells

located within a 27 feet radius of the air injection point.
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Results of the DO concentration measurements generally indicated an initial decrease that could result

from circulation of the deeper low-DO groundwater towards the surface where the measurements were

collected. Wells located approximately 50 to 60 feet downgradient of the air injection point did not

generally show major changes in DO concentration; however, there were many anomalies and decreases

in DO concentration which are difficult to evaluate. The overnight test showed that injection of 11.6 to 14.2

scfm of air in well IW-Ol significantly increased DO concentration in downgradient wells, including an

increase from 0.75 to 5.4 mg/L in well IW-02 (5 feet away), and from 3.25 to 5.6 mg/L in well 16-121

(27 feet away). Upgradient wells located at approximately the same distance from well IW-Ol showed no

significant change in DO concentration.

Results of ORP measurements generally showed a slight increase but provided no conclusive evidence

with regard to radius of influence. Only one well (16-17S), located approximately 200 feet west-southwest

from well IW-Ol showed a significant decrease in ORP (from —51 to —88 mV).

The most conclusive evidence on the radius of influence and the actual area coming into contact with the

injected air was provided by the physical observation of air bubbles in certain wells. The following

observations were made after well IW-Ol had been operating for 13 hours:

Well Distance (feet)/Direction From
IW-Ol

Screened Interval
(feet bgs)

Air Bubble
Observation

IW-02 5 ft/ west-southwest 55-57 Slow/minimum
bubbles

16-451 7.9 ft I east-southeast 27-32 Aggressive bubbling
to top of well

16-121 24.75 ft I southeast 71-81 Medium bubbles
16-5S 25 ft/ north 4-14 No bubbles

System Wells <25 ff1 variable at water table No bubbles

Prior to testing of deep injection well lW-Cl, two tests were conducted that included the operation of the

intermediate injection well IW-02 alone. The changes in groundwater elevation recorded during these two

tests were similar to those measured during the testing of deep injection well IW-Ol and, as with the

testing of deep injection well IW-Ol, the DO concentration data was difficult to correlate to a radius of

influence. ORP was not measured during these tests and no visual observations were performed to

check for the presence of air bubbles. Organic vapors concentrations were measured at various points

within a 25 feet radius of injection well IW-02 and all points showed an increase in vapor concentrations.
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Simultaneous operation of air injection wells IW-Ol and IW-02 provided results similar to those obtained

when these wells were operated individually.

These results show that the radius of influence of air injection wells can be conservatively estimated to be

30 feet with a design air injection flow rate of 10 scfm perwell.

3.1.3 TCE Solubility Testing

A groundwater sample collected during the ‘aquaprobe” investigation identified that the dissolved

concentrations of TCE in the intermediate zone of the surficial aquifer exceeded the theoretical literature

solubility value of 1,100 mg/L in one of the samples collected (GS-16-12). Bench-scale treatability tests

were performed to establish the site-specific solubility of TCE in groundwater at OU 7, Site 16 and

compare it to its theoretical literature value to determine if site-specific factors such as chemical

composition are significantly affecting the solubility of TCE. Following is a brief description of these tests

and a summary of the test results.

Groundwater samples (CEF-16-135 and CEF-16-14D) were collected from two monitoring wells selected

as representative of background surficial aquifer conditions at Site 16. Temperature and pH of these

samples were field-measured and recorded. The samples were then maintained at 40C without

preservatives and shipped to an analytical laboratory (GP Environmental) in head-space free vials. At the

laboratory, the temperature of the groundwater was re-adjusted to its in-situ value with a temperature-

controlled bath. Aliquots of the temperature-adjusted groundwater were then used to completely fill

100 milliliters (ml) glass flasks in which 10 grams of 99 percent purity (Aldrich Chemical) TCE had been

placed. The contents of the flasks were then mixed with a magnetic stirrer without entraining air until full

dispersion of the TCE was visually observed. Agitation was continued for a period of 30 minutes, after

which the aqueous and non-aqueous phases were allowed to separate by gravity and a sample of the

aqueous phase was collected and analyzed for TCE. This procedure was then repeated for agitation

times of two hours and six hours. The following table presents a summary of test results.
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SUMMARY OF TCE SOLUBILITY TEST RESULTS
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD - JACKSONVILLE, FLORIDA

Sample Temperature
(0C)

TCE Concentration (mgIL)
30 Minutes
Agitation

2 Hours
Agitation

6 Hours
Agitation

CEF-16-135 23 1,290
1,230(1)

1,600 1,550

CEF-16-14D 23 1,580 1,600 1,590

1 Duplicate sample result.

The above results show that the actual solubility of TCE in groundwater at Site 16 has the potential to be

significantly higher than its theoretical literature value of 1,100 mg/L. Results also show that, except for

the 30-minute testwith Sample CEF-16-1 3S, maximum TCE solubility does not appear to be particularly

sensitive to agitation time.

3.2 AIR SPARGINGNAPOR EXTRACTION WELL LAYOUT AND CONSTRUCTION

Figure 3-2 shows the design layout of the air sparging/vapor extraction system. Figure 3-3 shows the well

cross sections.

Based on the results of the AS/SVE pilot test, a conservative design radius of influence equal to 30 feet

will be used to locate deep and shallow air sparging wells. Based on this design radius of influence, each

set of deep/shallow air sparging well pair will be installed at a spacing of 50 to 60 feet to provide adequate

overlap of the sparging influence. Three sets of air sparging well pairs will be required to adequately treat

the surficial aquifer in and around the suspected source area. One pair of wells will be the existing wells

(CEF-16-IW-01 and CEF-16-IW-02) at the location of highest concentrations of TCE (suspected source

area), used for the pilot-study. The other two pairs will be new air sparging wells (CEF-16-IW-03 and

CEF-16-IW-04 and CEF-1 6-lW-OS and CEF-16-IW-06) installed at downgradient locations to intercept any

potential migration of DNAPL or elevated groundwater contaminant concentrations from the suspected

source area.

As shown on Figure 3-3, air sparging wells will be constructed of flush joint, threaded, 2-inch diameter

Schedule 80 Polyvinyl Chloride (PVC) with 0.01-inch slot well screens. Within each nested pair of air

sparging wells, the shallow air sparging wells will be installed to a depth of approximately 60 feet bgs, with
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a screen at the 58 to 60 foot interval. The deep sparging well will be installed to a depth of 100 feet bgs

with a screen at the 95 to 100 foot interval. The screen interval is to be placed above the clay confining

unit and, if necessary, the depth of the screen will be adjusted based on observed field conditions.

Vapor extraction wells will be installed at 19 locations within the area of treatment (see Figure 3-2). The

vapor extraction wells will be used to collect and convey the volatile emissions to a treatment system. As

shown on Figure 3-3, vapor extraction wells will be constructed of flush joint, threaded, 2-inch diameter

Schedule 40 PVC with a 4 feet long section of 0.01 inch slot well screen. As shown, wells will typically be

installed with 3 feet of screen in the vadose zone, and 1 foot of screen below the water table. Since the

water table depth is approximately six feet bgs with a fluctuation of one to two feet, the vapor extraction

wells will be installed to a depth of approximately seven feet bgs.

Based on the results of the pilot study, a minimum radius of influence of 15 feet has been estimated for

each vapor extraction well located in areas with permeable (grass or bare soil) surface. However, in those

areas where the surface is less permeable (asphalt or concrete covered), the radius of influence is

expected to be larger (up to 30 feet), with the maximum vacuum limitation of 45 inches that can be applied

at any well. Thus, the zones of influence of extraction wells CEF-16-EW-07 and CEF-16-EW-08, that will

be located in less permeable areas adjacent to the east side of Building 313, could extend under the

building and collect any vapors that may be generated under that portion of the building. An area

immediately adjacent to the northern side of Building 313, where extraction wells CEF-16-EW-03, CEF-16-

EW-04, CEF-16-EW-05 and CEF-16-EW-06 will be located, is currently covered by grass. Therefore, in

order to extend the zone of influence of these wells to include locations under the northern side of the

building (to collect any vapors that may be generated in that area under the building), a less permeable

barrier is proposed. This grass-covered area of approximately 1,700 square feet (85 ft x 20 ft) will be

excavated down to a depth of 24 inches below the surface and graded to slope gently away from the

building, towards the driveways sub-base. A 30 mil polyethylene liner with a geonet drainage layer will be

placed at the bottom. The liner will be sealed against the side of the building to minimize short-circuiting.

The excavated area will be backfilled and seeded.

Vapor extraction wells will be installed using hollow-stem auger drilling techniques. This will prevent the

sidewalls of the boring from becoming smeared with drilling mud, as this could limit collection of volatilized

contaminants. Due to the depths of the air sparging wells, it is likely that mud rotary drilling techniques will

be required for installation. As shown on Figure 3-3, all wells will be installed with a typical sand pack

consisting of 20-40 grade silica sand; a pure sodium bentonite seal; and grouted annulus consisting of 94

pounds of Type I Portland Cement to 7 gallons of water to 10 percent (by weight) of pure sodium

bentonite. Following installation of all air sparging wells, each well shall be fully developed so that the
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drilling mud is removed from the aquifer and the well is functioning properly. The vapor extraction wells

will be tested at the time of start up to verify adequate overlap of zones of influence.

Permanent piezometers (PZ-04, PZ-05, and PZ-06) will be used for verifying the presence of vacuum or

sampling of vapors in the area adjacent to Building 313 and temporary piezometers (see Section 4.1.4)

will be used for verifying adequate capture of vapors by the vapor extraction system. These piezometers

will consist of 8 feet of 2-inch diameter Schedule 40 PVC with 5 feet of 20 slot PVC well screen. The

piezometers will be installed with a 2-foot depth of benzonite plug and the remaining length (6-feet) of

sand packing. The top of the piezometers will be flush-mounted with a sampling valve and provided with a

locking vault. Since the water table depth is approximately six feet bgs with a fluctuation of one or two

feet, the piezometers will be installed to a depth of approximately eight feet bgs.

The investigation-derived wastes, such as drill cuttings, drilling muds, development water,

decontamination fluids, etc., generated during the installation of the air sparging wells, vapor extraction

wells, and piezometers will be managed (i.e., collected, stored, and treated/disposed) in accordance with

the Base-wide Generic Work Plan (TtNUS, 1998b).

3.3 TREATMENT SYSTEM

The air sparging and vapor extraction/treatment system will be installed in an equipment control area

located northwest of Building 313 at the location indicated on Figure 3-2. The equipment control area will

protect the equipment from inclement weather and vandalism. The equipment control area will be

installed on a 6-inch thick, 12-foot wide by 25-foot long slab, of 3,000 psi concrete. A wooden canopy

structure will be constructed over the slab to provide weather protection for the equipment. The

equipment will be skid-mounted so that, if needed, it can be relocated or removed easily. The equipment

control area will be surrounded by a 6-foot chain link fence with an 8-foot wide, double-swing, lockable

gate. Signs will be posted to restrict site access during remedial system operation. The general

arrangement of the equipment control area is shown on Figure 3-4.

3.3.1 Air Sparciinci EcluiDment and Controls

Air Sparging Compressor

The purpose of the Air Sparging Compressor (B-02) is to inject air into the groundwater in such a way as

to cause volatilization of VOCs. For proper sizing of the Air Sparging Compressor, the required well head

pressure and the line losses must be determined. The required well head pressure to evacuate the water

column from the shallow air sparging well is 23 pounds per square inch (psi). This pressure is based on
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evacuating 53 feet of water column from the well. Line losses were calculated to be a maximum of 0.5 psi.

In addition, it is anticipated that 3 psi will be lost through the flow meters and the well screen. Therefore,

the total required pressure for breakthrough is 26.5 psi. Similarly, the total pressure required for the deep

air sparging wells (based mainly on the 40 psi pressure needed to evacuate 93 feet of water column) and

line/equipment losses is 44 psi. Appendix C contains the pressure loss calculations.

The Air Sparging Compressor (B-02) must also be sized to provide a flow rate of approximately 10 scfm

(@23 psig for shallow wells or @ 40 psig for deep wells) per air sparging well, for a total minimum flow

rate of 20 scfm per well pair and a total of 60 scfm for the three well pairs. Based on standard equipment

availability and construction, the minimum compressor size that is capable of delivering the required

pressure and adequate flow is a 75 scfm, rotary-vane type compressor equipped with a receiver tank.

The rating of the Air Sparging Compressor motor will be 20 horsepower and this motor will operate on a

480-volt, 3-phase electrical power supply. The compressor will be mounted on a 120-gallon receiver tank.

The Air Sparging Compressor (B-02) and receiver tank will include the necessary emergency shut-offs

and pressure relief valves. Figure 3-5 is the Piping and Instrumentation Diagram (PID) for the air sparging

system and shows the location of the equipment controls. As shown, the system piping will consist of

2-inch ID galvanized steel for all aboveground applications. As such, all system valving and fittings will

also be constructed of 2-inch diameter steel. Piping will be converted to 2-inch ID Schedule 80 PVC for

below ground service, as shown on Figure 3-5. Table 3-1 summarizes the specifications for the air

sparging system components. Table 3-2 is a listing and description of the air sparging system process

control components.

The Air Sparging Compressor (B-02) shall be fitted with a condensate cyclone separator, a 1-micron

coalescing air filter and a 0.01 micron oil retention filter in series to supply oil-free air, and an inlet

filter/silencer. In addition, the Air Sparging Compressor will incorporate an integrated refrigerated dryer

that will cool the compressed air and reduce the dew point to less than 40 degrees Fahrenheit (0F), to

provide cool dry air. The refrigerated dryer will optimize oil removal and prevent excessive moisture

accumulation that could lead to corrosion. The Air Sparging Compressor shall be capable of supplying air

at 125 psi at a flow rate of 75 scfm. The discharge of the Air Sparging Compressor will be fitted with a

pressure regulator to reduce pressures in the injection header pipe.

Due to compression and cooling, approximately 10 to 20 gallons per day (gpd) of water is expected to

condense out of the receiver tank and refrigerator dryer, and this water is expected to contain small

amounts of lubricating oil. This water will be periodically discharged under pressure into the Wastewater

Storage Tank (T-3). Some additional amounts of lubricating oil captured by the coalescing filter will also
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TABLE 3-1

AIR SPARGING SYSTEM EQUIPMENT SPECIFICATIONS
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

Item Specifications
Air Sparging Rotary Vane Compressor 75 scfm, 125 psi

20 hp
480-volt, 3-phase

CompressorAccessories Condensate cyclone separator
1-micron coalescing air filter and 0.01-micron oil
retention filters in series
Inlet filter/silencer
Integrated refrigerated dryer
Pressure relief valve

Controls HANDS-OFF-AUTO SWITCH
High Moisture Separator liquid level cutoff switch
Low Moisture Separator liquid level turn-on switch
High vacuum blower outlet temperature cutoff
switch
High Wastewater Storage Tank liquid level cutoff
switch
Equipment failure alarm

Flow Meters 0 — 50 scfm in individual air sparging lines
Pressure Regulators 150 psi minimum

Pressure Gauges 0 — 120 psi (air sparging header pipes)
0 — 50 psi (each air-sparging well)

Aboveground Pipe 2-inch Galvanized Steel

Aboveground FittingsNalves 2-inch Steel or Brass
Underground pipe and fittings 2-inch ID Schedule 80 PVC
Air Sparing Wells 2-inch ID Schedule 80 PVC
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TABLE 3-2

AIR SPARGING SYSTEM PROCESS CONTROL
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 1 OF 3

Component
ID No.

Description Location Function

B-02 Air Sparging Compressor Equipment Control
Area

Supplies compressed air

HS-02 HAND-OFF-AUTO SWITCH Air Sparging
Compressor
(operating/spare)

Operation of Air Sparging
Compressor (B-02).
Interlocks with HS-O1 by
shutting off HS-02 on Vapor
Extraction Blower (B-01)
failure.

FI-20 Flow Indicator AS-04 Air Line Indicates flow to AS-04

FI-21 Flow Indicator AS-OS Air Line Indicates flow to AS-OS
FI-22 Flow Indicator AS-06 Air Line Indicates flow to AS-06
FI-23 Flow Indicator AS-Ol Air Line Indicates flow to AS-al
FI-24 Flow Indicator AS-02 Air Line Indicates flow to AS-02
FI-25 Flow Indicator AS-03 Air Line Indicates flow to AS-03

FI-30 to FI-35 Flow Indicator Air Sparge Well Vault
Box

Indicate flow at wells

IH-01 2-inch diameter Galvanized
Steel Pipe

Between compressor
and low pressure
sparge lines

Low Pressure Air Header

IH-02 2-inch diameter Galvanized
Steel Pipe

Between compressor
and High Pressure
Sparge lines

High Pressure Air Header

PCV-02 Pressure Relief Valve Air Sparging
Compressor Receiver
Tank

Relieves excess pressure
from receiver tank

P1-21 Pressure Gauge AS-Cl Well Lateral Indicates pressure in AS-Ol
P1-22 Pressure Gauge AS-02 Well Lateral Indicates pressure in AS-02

P1-23 Pressure Gauge AS-03 Well Lateral Indicates pressure in AS-03
P1-25 Pressure Gauge AS-04 Air Line Indicates pressure in AS-04
P1-26 Pressure Gauge AS-OS Air Line Indicates pressure in AS-OS

P1-27 Pressure Gauge AS-O6 Air Line Indicates pressure in AS-06
P1-28 to P1-33 Pressure Gauge Air Sparge Well Vault

Box
Indicate pressure at wells

P1-34 Pressure Gauge T Connection Indicates discharge pressure
of Air Sparging Compressor
prior to ‘T connection

P1-35 Pressure Gauge H-al Low Pressure
Air Header

Indicates pressure in IH-01
after PR-02
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TABLE 3-2

AIR SPARGING SYSTEM PROCESS CONTROL
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 2 OF 3

Component
ID No.

Description Location Function

P1-36 Pressure Gauge IH-02 High Pressure
Air Header

Indicates pressure in IH-02
after PR-al

PR-al Pressure Regulator IH-02 High Pressure
Air Header

Regulates pressure in IH-02

PR-02 Pressure Regulator IH-02 Low Pressure
Air Header

Regulates pressure to low-
pressure sparge system in
IH-al

PR-03 Pressure Regulator AS-04 Well Lateral Regulates pressure to AS-04
PR-04 Pressure Regulator AS-OS Well Lateral Regulates pressure to AS-OS
PR-05 Pressure Regulator AS-06 Well Lateral Regulates pressure to AS-06

PR-06 Pressure Regulator AS-al Well Lateral Regulates pressure to AS-al
PR-07 Pressure Regulator AS-02 Well Lateral Regulates pressure to AS-02

PR-08 Pressure Regulator AS-03 Well Lateral Regulates pressure to AS-03
PSH High Pressure Switch Air Sparging

Compressor Receiver
Tank

Trips HS-02 off upon
excessively high pressure
condition

PSHL/PAHL High-Low Pressure Switch
and alarm

Air Sparging
Compressor Receiver
Tank

Trips alarm on excessively
high or low pressure condition

V-45 Gate Valves Air Sparging
Compressor Outlet

Opens or blocks air flow from
compressor depending on
selection of operating/spare
unit

V-47, V-48 Gate Valves Receiver Tank Outlet Includes or isolates
refrigerated airdryer

V-49 Gate Valve Receiver Tank Outlet Bypass of refrigerated air
dryer

V-50 Gate Valve High Pressure Air
Header

Flow control valve

V-51 Gate Valve Low Pressure Air
Header

Flow control valve

V-52 Butterfly Valve AS-04 Air Line Control flow to AS-04

V-53 Butterfly Valve AS-OS Air Line Control flow to AS-05
V-54 Butterfly Valve AS-06 Air Line Control flow to AS-a6
V-55 Butterfly Valve AS-al Air Line Control flow to AS-al

V-56 Butterfly Valve AS-02 Air Line Control flow to AS-02
V-57 Butterfly Valve AS-03 Air Line Control flow to AS-03
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TABLE 3-2

AIR SPARGING SYSTEM PROCESS CONTROL
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 3 OF 3

Component
ID No.

Description Location Function

V-58 Gate Valve IH-02 High Pressure
Air Header

Bleed valve

V-59 Gate Valve H-al Air Line Bleed valve
V-64 to V-67 Gate Valve Valves at Tanks

(Receiver, Air Dryer,
Filter, and Wastewater
Storage Tank)

Flow control valves

AS-0l~1~ 2-inch diameter PVC Pipe Air sparge line to well
SW-al

Conveys air to shallow air
sparge well

AS-02~1~ 2-inch diameter PVC Pipe Air sparge line to well
SW-02

Conveys air to shallow air
sparge well

AS-03~1~ 2-inch diameter PVC Pipe Air sparge line to well
SW-03

Conveys air to shallow air
sparge well

AS-04~1~ 2-inch diameter PVC Pipe Air sparge line to well
SW-04

Conveys air to deep air
sparge well

AS-05~1~ 2-inch diameter PVC Pipe Air sparge line to well
SW-OS

Conveys air to deep air
sparge well

AS-06~1~ 2-inch diameter PVC Pipe Air sparge line to well
SW-06

Conveys air to deep air
sparge well

T-3 Wastewater Storage Tank Air Sparging
Compressor

Stores oil/water condensate
from compressor/dryer/filter
and moisture separator.

LSH-02 Level Switch Wastewater Storage
Tank

Stops Vapor Extraction
Blower upon high level in
Wastewater Storage Tank.
Interlocks with HS-02.

1 Switch from 2-inch diameter galvanized steel to 2-inch Schedule 80 PVC for below ground service.

3-24 cTo 0051109815/P



be discharged into the Wastewater Storage Tank. This tank will also receive a nominal amount (less than

2 gpd) of TCE-contaminated vapor condensate from the vapor extraction Moisture Separator.

Approximately every 10 days, the Wastewater Storage Tank T-3 will be emptied via suction into a tanker

and transported for off-site disposal at a wastewater treatment facility.

Air Sparging Controls

The Air Sparging Compressor (B-02) will be mounted on a receiver tank to provide a continuous supply of

high pressure air. Operation of the Air Sparging Compressor will be controlled by an HAND-OFF-AUTO

switch (HS-02) mounted on the skid. In the AUTO position, which is the normal mode of operation, the

compressor will run continuously, but its operation will be interlocked with the HAND-OFF-AUTO switch on

the Vapor Extraction Blower (B-al). If the Vapor Extraction Blower fails, then the Air Sparging

Compressor will shut off and thereby prevent contaminant volatilization from continuing without vapor

extraction and treatment. The receiver tank will also be equipped with a High/Low pressure switch (PSHL)

that will trip a High/Low pressure alarm (PAHL) in the event of a preset excessively high pressure level or

preset low pressure level below the required operating level for air sparging. The receiver tank will be

equipped with a high pressure switch (PSH) that will shut off the operating compressor in the event of

excessively high pres~sure beyond a maximum preset level. The receiver tank will also be equipped

pressure-relief valve (PCV-02) that will vent the tank in case of an emergency condition if the pressure

switch and alarm malfunction.

The output from the Air Sparging Compressor will be split through a T connection into two short headers:

a low-pressure header (Shallow Injection Well Header, IH-0l) and a high-pressure header (Deep Injection

Well Header, IH-02). The pressure in each header will be controlled by pressure regulators (PR-al and

PR-02). A pressure indicator (P1-34) will indicate the discharge pressure of the Air Sparging Compressor

prior to the T connection. Pressure indicators (P1-35 and P1-36) will indicate pressure in the low and high

pressure headers (IH-0l and IH-02) after pressure regulation. Well laterals will be equipped with

individual butterfly type valves (V-52 to V-57) to control the flows and individual pressure regulators (PR-

03 through PR-08) to control the pressure of sparging air supplied to each well. Pressure and flow

indicators are provided at the beginning of the laterals as well as individual well heads to verify that there

are no leaks in joints. Flow meters (FI-20 to FI-25) capable of indicating flows within the range of 0-50

scfm will be installed in each air sparging lateral and air sparging well head to verify that the air flow is

being uniformly distributed to all of the injection wells. Pressure regulators (PR-al and PR-02) capable of

handling a minimum of 150 psig and pressure gauges (P1-35 and P1-36) capable of reading in the range of

0-120 psig will be used in the headers. Pressure gauges (P1-21 to P1-23 and P1-25 to P1-27) capable of

reading in the range of 0-50 psig will be installed at the individual air sparging laterals and pressure
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gauges (P1-28 to P1-33), also capable of reading in the range of 0-50 psig, will be installed at the individual

well heads to verify that injection pressures are at the required levels. Flow indicators (FI-30 to FI-35),

capable of reading flows in the range of 0-50 scfm, will be installed at individual well heads to verify

adequate flow rates.

3.3.2 Vapor Extraction and Treatment Equipment and Controls

The vapor extraction and treatment equipment will consist of a set of 19 vapor extraction wells, a Moisture

Separator (T-l), a Vapor Extraction Blower (B-al), a Gas-Phase Ganular Activated Carbon (GAC)

Adsorption System (GAC-l and GAC-2), and controls. Figure 3-6 is a PID for the vapor extraction and

treatment equipment. Table 3-3 provides a listing and summarizes the specifications for this equipment

and Table 3-4 provides a listing and description of the controls associated with it.

Moisture Separator

The purpose of the Moisture Separator (T-l) is to remove excessive amounts of moisture that could

damage the Vapor Extraction Blower (B-al). The Moisture Separator has an 80-gallon capacity with an

automatic pumping option that discharges water to the Wastewater Storage Tank (T-3). The Moisture

Separator will be connected to a 1 HP Transfer Pump (P-l) which will automatically discharge water

collected in the Moisture Separator to the Wastewater Storage Tank. An intrinsically safe float switch in

the Moisture Separator will shut down the Vapor Extraction Blower in the case of high liquid level

condition. The blower will automatically turn on and drain the moisture separator until the low level float is

triggered at which point the blower is shut off and the AS/SVE system is automatically restarted. The 550-

gallon Wastewater Storage Tank will be equipped with a high liquid level indicator which will shut the

AS/SVE system down until the tank is drained.

Vapor Extraction Blower

The purpose of the Vapor Extraction Blower (B-al) is to induce a flow of air from each of the vapor

extraction wells. Based upon the results of the pilot-scale treatability study, the Vapor Extraction Blower

will be designed to provide a maximum vacuum of 45 inches of water (equivalent of 3.3 inches Hg

vacuum) at individual extraction wells. The Vapor Extraction Blower will also be sized to provide a vapor

extraction rate of 10 scfm per well, for a total flow of 190 scfm from 19 wells. Pressure loss calculations

are provided in Appendix C.
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TABLE 3-3

VAPOR EXTRACTION AND TREATMENT EQUIPMENT SPECIFICATIONS
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

Item Specifications
Moisture Separator Closed-top, vertical cylindrical carbon steel tank

80-gallon capacity, MS-80,
4-inch inlet, 4-inch outlet, 1-inch drain
high-level and low-level switch,
pressure relief valve, auto drain to holding tank
including I HP pump

Vapor Extraction Blower Positive displacement type, belt-drive
190 scfm @ 3psi/6.l inches of mercury
5.0 HP motor, 480-volt, 3 phase
Cartridge-type 1-micron inlet air filter

Off-Gas Treatment System (GAC) Two 2,000 lb. GAC adsorber vessels operating in
series, manifolded/valved for either vessel to be
lead or lag

Controls HAND-OFF-AUTO blower and pump operating
switches
High Moisture Separator liquid level cutoff switch
Low Moisture Separator liquid level turn-on switch
High vacuum blower outlet temperature cutoff
switch
High Wastewater Storage Tank liquid level cutoff
switch
Equipment failure alarm

Flow Meters In line, rotameter type
0-400 scfm at treatment system inlet
0-20 scfm at each well head

Vacuum Gauges 0-10 inch mercury in main header
0-5 inch mercury at each well head

Aboveground Piping and Fittings 4-inch Schedule 40 galvanized steel

Underground Piping and Fittings 4-inch ID Schedule 40 PVC main header
2-inch ID Schedule 40 PVC individual well laterals
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TABLE 3-4

VAPOR EXTRACTION AND TREATMENT PROCESS CONTROL
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 1 OF 2

Component ID
No.

Description Location Function

B-al Vapor Extraction Blower Equipment Control
Area

Creates vacuum for vapor
extraction and pressure for
supply of extracted vapors to
off-gas treatment system.

HS-0l HAND-OFF-AUTO
switch

Vapor Extraction
Blower

Operation of Vapor Extraction
Blower. Interlocks with LSH-01,
LSL-0l, LSH-02, and TSH-0l.
Interlock with HS-02.

HS-03 HAND-OFF-AUTO
switch

Transfer Pump Operation of Transfer Pump
Interlocks with LSH-0l, LSL-0l,
and HS-0l

LSH-0l Level Switch, High Moisture Separator Stopping Vapor Extraction
Blower upon high liquid level in
Moisture Separator. Interlocks
with HS-02 and TSH-0l.

LSL-0l Level Switch, Low Moisture Separator Start Vapor Extraction Blower
upon low liquid level to Moisture
Separator. Interlocks with
HS-02.

TSH-0l Temperature Switch,
High

Vapor Extraction
Blower

Stopping Vapor Extraction
Blower upon high discharge
temperature. Interlocks with
HS-0l and LSH-0l.

PCV-0l Pressure Relief Valve Moisture Separator Relief of excessive vacuum in
Moisture Separator.

Fl-al Flow Indicator Equipment Control
Area Inlet prior to
air-bleed valve

Indication of gas flow to vapor
treatment system.

FI-02 to FI-20 Flow Indicators Vapor extraction
wellheads

Indication of gas flow at
individual wellheads.

P1-al Vacuum Gauge Vapor Extraction
Blower

Indication of vacuum upstream
of Vapor Extraction Blower.

P1-02 to P1-20 Vacuum Gauges Vapor extraction
wellheads

Indication of vacuum at
individual vapor extraction
wellheads.

V-0l to V-02 Butterfly Valves Vapor Extraction
Blower

Isolation/Maintenance of Vapor
Extraction Blower and Inlet
Filter.

V-03 Gate Valve Moisture Separator Air Bleed
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TABLE 3-4

VAPOR EXTRACTION AND TREATMENT PROCESS CONTROL
OPERABLE UNIT 7, SITE 16

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

PAGE 2 OF 2

Component ID
No.

Description Location Function

V-09 to V-27 Ball Valves Vapor extraction
wellheads

Control of vapor flow from
individual vapor extraction
wells.

V-28 to V-46 Gate Valves Vapor extraction
wellheads

Collection of gas samples from
individual vapor extraction
wells.

V-60 to V-62 Gate Valves Off-Gas Treatment
System

Collection of gas samples
upstream and downstream of
off-gas treatment system.

V-71 to V-78 Gate Valve Off-Gas Treatment
System

Controls flow of off gas through
GAC.

GAC-l, GAC-2 Off-Gas Treatment Off-Gas Treatment
System

Gas-Phase GranularActivated
Carbon Adsorption System to
treat off-gas.

T-l Moisture Separator Vapor Extraction
Blower

Collects/Removes excessive
amounts of water from vapor
flow.

P-l Transfer Pump Moisture Separator Pumps water from Moisture
Separator to Wastewater
Storage Tank.

VE-Ol Vapor Extraction Header Inside/Outside
Equipment Control
Area

Collects and conveys gases
from VE-02, VE-03 and VE-04

VE-02, VE-03
and VE-04

Extraction Well Headers Outside Equipment
Control Area

Conveys extracted vapors from
individual extraction well
laterals to headers

109815/P 3-31 cTo 0051



The Vapor Extraction Blower will be of the positive displacement type with a minimum extraction capacity

of 190 scfm and a vacuum rating of 3.0 psi or 6.1 inches of mercury. The blower motor will be rated for

5.0 horsepower and operate on a 480-volt, 3-phase electrical power supply. The pump-to-motor coupling

will be of the belt type with multiple sheaves to allow for adjustments in the vapor extraction rate, as may

be required by evolving conditions during the remedial action. The blower inlet will be equipped with a

cartridge-type filter for protection against abrasive solid particles. The Vapor Extraction Blower, motor,

inlet filter, Moisture Separator, and associated controls will be mounted on a single skid.

Gas-phase GAC Adsorption System

The purpose of the Gas-Phase GAC Adsorption System (GAC-l and GAC-2) is to remove VOCs from the

extracted vapors. The Gas-Phase GAC Adsorption System will be sized to treat a minimum of 190 scfm

of air containing an estimated 750 parts per million per volume (ppmv) of VOCs. The estimated vapor-

phase concentrations are based on current groundwater concentrations and the pilot-study air sampling

and analysis results. The peak concentration is expected during the initial phase of operation. A GAC

adsorption system was chosen based on results of the comparative analysis of three different vapor

treatment technologies: (1) GAC, (2) solvent recovery (condensation) and (3) catalytic oxidation. Details

of the analysis are presented in Appendix C.

The Gas-Phase GAC Adsorption System will consist of two adsorber vessels operating in series and

containing 2,000 pounds of GAC each. The adsorber vessels will be manifolded and valved so that either

vessel can be placed in the lead or lag position. When the GAC in the lead vessel becomes saturated, as

evidenced by a breakthrough of VOCs in the off-gas from that vessel, this vessel will be taken out of

service and replaced with a new one containing fresh GAC. The system will then be returned to operation

with the vessel that had been in the lag position. Based upon the estimated concentrations of VOCs in the

extracted vapors, it is anticipated that approximately 400 pounds of GAC per day will be saturated by the

adsorption process and that the lead adsorber vessel will therefore require replacement every 5 days

during the initial phase of operation. It is anticipated that this high rate of carbon usage will last for only a

relatively short period of time and carbon change outs will become less frequent as treatment progresses.

Controls

Operation of the Vapor Extraction Blower will be controlled by a HAND-OFF-AUTO switch (HS-0l)

mounted on the blower skid. In the AUTO position, which is the normal mode of operation, the blower will

be running continuously but its operation will be interlocked with the High Level Switches (LSH-01 and

LSH-02) located in the Moister Separator and Wastewater Storage Tank and a high temperature switch

(TSH-0l) located in the discharge of the Vapor Extraction Blower. If these switches are tripped, the
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vacuum extraction blower will stop, which in turn will activate an alarm, and also shut down the Air

Sparging Compressor.

Operation of the Gas-Phase GAC Adsorption System will be controlled by manual valves, as previously

described.

Vacuum will be monitored by gauges located immediately upstream of the Vapor Extraction Blower (P1-01)

and at each individual vapor extraction well (P1-02 to P1-20).

Extracted vapor flow will be monitored by flow indicators located immediately upstream of the air bleed

valve (V-60) and at each individual vapor extraction well (FI-02 to FI-19). As required, vapor flow will be

adjusted at individual wellheads by using the manual ball valves (V-l 3 to V-30) provided for this purpose.

3.6 PIPING

Transfer PiDing and Vault Boxes

All below ground system piping will be constructed of PVC. Pipe sizing will consider the head losses in

the lines due to friction. Piping located outside the Equipment Control Area will be installed below grade to

protect it throughout the duration of system operation. Piping will be buried a minimum of 2 feet below

grade and shall be placed in bedding as necessary to protect the integrity of the pipe. Bedding and cover

material shall consist of select fill and shall not contain any debris in excess of 1 inch in diameter. The

remaining trench depth may be filled with common fill that does not contain any debris in excess of 3

inches in diameter. Material excavated from the trench meeting the requirements of select or common fill

can be used as backfill.

Air sparging piping (2-inch diameter Schedule 80 PVC) will be installed from the Equipment Control Area

to each sparging well. The tops of the wells will be completed in a 2-foot by 2-foot by 2-foot vault box. The

vault box shall contain individual flow and pressure gauges. See Figure 3-2 for details. Vault boxes shall

be constructed of galvanized steel and incorporate a locking cover. The boxes shall be placed even with

grade and backfilled with select fill.

Vapor extraction piping (4-inch diameter Schedule 40 PVC headers and 2-inch diameter Schedule 40

PVC) well laterals will also be installed in individual trenches as described above. Each extraction well

head and individual flow and pressure gauges will also be enclosed within vault boxes as described

above. The vapor extraction well piping will also be provided with sample ports to allow sampling of

vapors extracted from each well.
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System piping from the Air Sparging Compressor to the individual air sparge lines and to the ground

surface outside the Equipment Control Area will be constructed of 2-inch diameter galvanized steel pipe.

System piping connecting the vapor extraction and treatment system inside the Equipment Control Area

and to the ground surface outside the Equipment Control Area will be 4-inch diameter galvanized steel

pipe. Galvanized steel pipes provide better mechanical integrity and heat dissipation.

3.7 POWER SOURCE

An electrical schematic for the for the compressor and vapor extraction units is included as Figure 3-7.

Currently, it is assumed that permanent power can be made available at the site from the Building 313,

which is approximately 50 feet away or a local connection

All electrical components shall be installed in accordance with National Electric Codes and local

requirements. All equipment shall be grounded and wired to provide surge protection.
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4.0 SYSTEM STARTUP, OPERATION, AND MONITORING

Once installation of the AS/SVE system is completed, the system will undergo a startup period during
which, operational problems will be corrected, the initial air sampling will be performed, and sparged air

and extracted vapors flow rates will be equalized in the wells. Once the initial system troubleshooting is

complete and the necessary adjustments have been made, normal operation will begin. The following

sections describe the parameters to be monitored during system startup and operation. Long-term
groundwater monitoring to determine the remedial action’s effectiveness is discussed in Section 5.0.

4.1 SYSTEM STARTUP

4.1.1 Overview

Prior to system startup, a round of groundwater level measurements will be taken from all shallow

monitoring wells in the treatment area (see Figure 2-3). Dissolved oxygen (DO), Oxidation/Reduction

Potential (ORP), and headspace organic vapor concentration will be measured in selected wells. Physical

observations (e.g. check for air bubbles) will also be conducted at the wells. This information will be

compared to similar data collected after startup to determine the area of influence of the ASISVE system.

The vapor extraction system will be started first. As determined by the pilot-scale test, a vacuum of up to

45 inches of water can be applied at vapor extraction wellheads withoutentraining an excessive amount of

moisture. This maximum vacuum will be verified in the field and the vapor flow in each extraction well

will be set at its maximum vacuum using a manual control valve.

Following initial operation of the vapor extraction system, the air sparging system will be started. The air

flow rate into each air sparging well will be adjusted with a manual butterfly-type control valve so that all

wells are receiving an equivalent air flow at a pressure that is sufficient to evacuate the water column in

each well.

Off-gas will be evaluated using field instruments for compliance with health and safety requirements.

Once this is completed, the vapor extraction wells will be checked to verify that excessive moisture is not

being entrained and that each well is set at its optimal vaci.wrn.

Immediately following complete system startup, a round of water levels will be collected and compared to

the pre-startup levels to determine the influence of the system at the site. Various chemical parameters

will also be evaluated, as discussed in Section 5.0.
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The system will then be allowed to operate under these conditions for approximately 4 hours, at which

time samples will be collected from the inlet and outlet of the Gas-Phase GAG Adsorption System and

submitted to an offsite analytical laboratory for a quick turnaround off-gas treatment analysis of VOCs.

These results will be used to determine the effectiveness of the Gas-Phase GAG Adsorption System and

to verify that the rate of VOC emission from the AS/SVE system is in compliance with the State of Florida

standards.

The following sections present detailed startup procedures that will be used to initiate system operation

and monitoring of its performance.

4.1.2 Vapor Extraction and Treatment System Start-Up

A pre-startup system check will be conducted to verify that all components, including equipment, piping,

and controls have been properly installed and are fully functional.

The following valves will be opened fully:

• V-09 to V-27: Manual flow control valves at vapor extraction wellheads,

• V-03: Air bleed valve immediately upstream of Moisture Separator,

• V-01 and V-02: Vapor Extraction Blower isolation valves, and

• V-71, V-72, V-73, and V-74: Valves to Gas-Phase GAG Adsorption System

The following valves will be closed fully:

• V —28 to V-46: Sample valves at vapor extraction wellheads,

• V-60, V-61, and V-62: Gas-Phase Gas Adsorption Systems sample valves, and

• V-75, V-76, V-77, and V-78: Gas-Phase GAG Adsorption System valves

The Vapor Extraction Blower (B-I) will then be started by turning its operating switch (HS-01) to the AUTO

position. Once blower operation is established, the air bleed valve (V-03) will be gradually closed until the

proper level of vacuum (40 - 45 inches of water) and total extraction air flow (190 cfm) are reached as

indicated, respectively by the gauge (P1-01) located at the intake of the Vapor Extraction Blower and the

flow meter (FI-Ol) located immediately upstream of the air bleed valve. Next, the manual ball-type control

valves (V-09 to V-27) located at the extraction weliheads will be used to adjust the vapor flow from each

extraction well to approximately 10 scfm, as indicated by the wellhead vapor flow meters (FI-02 to FI-20).
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Once the system is operating and the vapor extraction flows are reasonably balanced, vapor samples will

be collected from the wellhead sample valves (V-28 to V-46) using Tedlar bags to visually check for the

presence of significant amounts of water droplets which would indicate excessive moisture entrainment. If

this is observed on a localized basis, individual well vapor extraction rates will be decreased by using the

wellhead flow control valves (V-09 to V-27). If this is a general phenomenon, the overall vapor extraction

rate and vacuum level will be lowered by adjusting the air bleed valve (V-03).

4.1.3 Air Sparging System Start-Up

A pre-startup system check will be conducted to verify that all components, including equipment, piping,

and controls have been properly installed and are fully-functional.

The following valves will be opened fully:

• V-45: Air Sparging Compressors block valve,

• V-47 and V-48: Refrigerated Air Dryer inlet and outlet valves,

• V-SO: High-pressure air header block valve.

• V-Si: Low-pressure air header block valve,

• V-52 to V-54: Deep (high-pressure) air sparging wells flow control valves, and

• V-SS to V-57: Shallow (!ow-pressure) air sparging wells flow control valves

The following valves will be closed fully:

• V-49: Refrigerated Air Dryer bypass valve,

• V-58: High-pressure header bleed valve, and

• V-59: Low-pressure header bleed valve.

To provide sufficient air pressure to evacuate the water column from the deep (44 psi) and shallow

(26.5 psi) air sparging wells, the high-pressure header pressure regulator (PR-01) will be set to

approximately SO psi and the low-pressure header pressure regulator (PR-02) will be set to approximately

30 psi.

The Air Sparging Compressor (B-02) will then be started by turning the operating switch to the AUTO

position.
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Once compressor operation has been established, lines have been purged, and pressures have

essentially stabilized, which will require about 15 minutes, the air pressures of the high- and low-pressure

headers will be checked and re-adjusted as necessary to 50 psi and 30 psi, respectively, by using the

appropriate pressure regulator and pressure gauge (PR-O1 and P1-36 for high-pressure, PR-02 and P1-35

for low-pressure). The air flow to individual air sparging wells will then be adjusted to 10 scfm by using the

appropriate manual flow control valves (V-52 to V-57) and checked using flow meters (FI-20 to FI-25). As

required, air pressures in individual wells will also need to be equalized and adjusted by using the

appropriate pressure regulators (PR-03 to PR-08) and pressure gauges (P1-21 to P1-23 and P1-25 to

P1-27).

Because all of the above adjustments will impact upon each other, initial balancing of the air sparging

system will be an iterative process requiring several rounds of progressively smaller adjustments until

conditions have been fully equalized.

As noted earlier, once the air sparging system has been started, it will impact the settings of the vapor

extraction system which will have to be checked and re-adjusted as necessary. Also, at that time, a check

of the interlock between the air sparging and vapor extraction systems will be conducted by briefly turning

off the Vapor Extraction Blower and verifying that the operating Air Sparging Compressor automatically

shuts off.

4.1.4 Vapor Treatment System Performance Test

To verify the adequate capture of extracted vapors by the vapor extraction system, samples of gas from

temporary piezometers installed at selected locations anda setofsix permanentpiezometersis proposed.

The temporary piezometers will be screened drive points inserted at several selected locations at the

perimeter of the expected zones of extraction influence in the grass-covered areas. A set of baseline

readings with a field screening instrument such as a flame ionization detector (FID) will be obtained first

with the AS/SVE system shut off. Then, with the AS/SVE system in operation, the same locations will be

tested for air pressure to identify if a vacuum exists. If no vacuum exits, then FID readings will be taken.

If the FID readings during system operation are higher than the baseline readings, then samples of gas

will be collected using a Summa canister and sent off-site for analysis to verify whether the concentrations

of TCE, TCA and their degradation products are of potential concern to human health. The temporary

piezometers will be used at radial distances of 30 to 50 feet from each injection well pair in the grass-

covered areas. Three permanent piezometers (CEF-16-PZ-04, CEF-16-PZ-05, CEF-16-PZ-06) will be

installed in the vicinity of Building 313 at the locations shown on Figure 3-1. These piezometers will be

used to verify that the vapor extraction wells adjacent to the building are exerting an adequate vacuum
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under the building, so that any VOCs that may be released under the building are captured by the vapor

extraction system. These piezometers, along with piezometers CEF-16-PZ-O1, CEF-16-PZ-02, and

CEF-16-PZ-03, will be tested for baseline readings, vacuum, and operating readings, and if necessary,

gas sampling and analysis as described earlier.

After the AS/SVE system has been operating for a minimum of 4 hours, tests will be performed to

determine the effectiveness of the Gas-Phase GAC Adsorption System and verify compliance of the

AS/SVE system emissions with the State of Florida regulations. These tests will consist of collecting gas

samples from the sample valves located at the inlet and outlet of the Gas-Phase GAC Adsorption System

(V-60 and V-61) and field-analyzing these for VOCs with the FID.

Additional samples will also be collected from the outlet of the Gas-Phase GAC Adsorption (V-61) for

testing at an offsite analytical laboratory by using a Summa canister. The Summa canister is initially under

a negative pressure and is filled from the sample port. The valve on the Summa canister is opened for

approximately 15 to 30 seconds. Once the canister is full, the valve is closed and the hose and sample

port plugged.

If fluctuation in water table elevations result in an excessive moisture entrainment (as revealed by periodic

checks during vapor sampling), then the vacuum level at the vapor extraction wells will be adjusted

accordingly.

The canister will be labeled with a unique sample identification number and submitted for analysis using

gas chromatography, mass spectrometer Method TO-14 modified. The results of the analysis will be used

to evaluate compliance with the air emission standards and effectiveness of the off-gas treatment. The

extracted flow rate, in conjunction with the identified pre-treatment concentration will be used to

established the pounds of VOCs being removed per day.

Measured VOC emission rate from the exhaust of the Gas-Phase GAC Adsorption System will also be

evaluated using TSCREEN, an air dispersion modelling program. The resulting maximum 24-hour and

annual average air concentrations will be compared to contaminant specific ambient reference

concentrations (ARCs) to verify that emissions from the AS/SVE system do not pose a threat to public

welfare and that no additional controls are required. If results exceed ARCs, the operating parameters of

the ASISVE system will be adjusted to reduce off-gas concentrations (e.g., reduce the system flow rate).

FDEP’s “Revised Guidance on Air Emissions from Petroleum Cleanup Sites” presents the alternative

evaluation procedure (FDEP, 1996).
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4.2 LONG-TERM SYSTEM OPERATION AND MONITORING

4.2.1 System Operation

Once the system reaches normal operation, a regular schedule of groundwater and air monitoring wUl be

necessary, in addition to the regular checks of the system to balance air flows and pressures. Using

system valving, the flows and pressures in each of the sparging wells can be balanced to provide an equal

remedial effort.

At the end of each week for the first month of operation, air samples will be collected from the inlet and

outlet of the Gas-Phase GAC Adsorption System. This data will be used to verify compliance with the

State of Florida air emission standards. Field measurements with photoionization detector (PID) or FID

will also be used to develop a correlation between field data and analytical values.

After the first month of operation, weekly checks of the system will continue to be necessary to verify

operation. However, system evaluation can be performed on a monthly basis while air sampling may be

reduced to quarterly events. Long-term groundwater monitoring will be performed in accordance with

Section 5.0 of this report.

The following field checks and measurements will be performed monthly:

• sparging air and extracted vapor flows

• system operating pressures

• equipment operation hours

• equipment oil levels

• groundwater levels in site monitoring wells

• air monitoring readings

System adjustments and maintenance will be performed as needed during each site visit.

4.2.2 Equipment Maintenance

Equipment will be maintained in accordance with manufacturer’s recommendations. During all site visits

checks of the Air Sparging Compressor and Vapor Extraction Blower lubricating oil level, air filter, and

belts will be made. The Gas-Phase GAC Adsorption System will be maintained per manufacturer’s

specifications.
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4.3 REMEDIAL CLEANUP TIME

The remedial goal development considered reduction of TCE concentrations to be protective of human

receptors in the unlikely event of ingestion of groundwater at the site as well as protection of surface water

at Sal Taylor Creek where the TCE could ultimately discharge. A TCE concentration of 3 pg/L would be

protective of the on-site receptor. Groundwater fate and transport modeling (ECTran model) was used to

estimate the remedial cleanup goal range of residual TCE concentration at the source area that would

attenuate to less than 3 pg/L when the contaminated groundwater plume reaches Sal Taylor Creek.

According to the results of the modeling, taking into account sorption, dilution, advection, dispersion and

anaerobic biodegradation, the current groundwater concentrations (408,000 pg/L) would be protective of

Sal Taylor Creek. A theoretical half-life of 4.5 years was used for anaerobic degradation of TCE.

However, in the most conservative scenario, if complete biodegradation is not sustained because of lack

of substrate or other changes in the subsurface, then the source area concentrations may have to be as

low as 49 pg/L in order to be protective of Sal Taylor Creek. Based on this information, the remedial

cleanup goal is expected to be somewhere in between the 49 pg/L and the current groundwater

concentration (408,000 pg/L). A remedial cleanup goal of 1,000 pg/L was selected for this design. This

cleanup goal was selected using engineering judgement based on the above fate and transport modeling,

technology capability, and conservatively assuming that limited natural attenuation is occurring. Further

details of the remedial goal development and modeling are presented in Appendix D.

Typically, the determination of the location and amount of DNAPL is very difficult and DNAPL can be a

continuing source of dissolved TCE for an unknown duration. At OU 7, Site 16, there is strong indication

of the presence of DNAPL because TCE concentrations detected in a groundwater sample collected by

direct push technology and analyzed onsite in the 1994 screening program were as high as 1,500 mg/L

(similar to the concentration determined to be the site specific solubility limit of TCE based on the solubility

testing in Section 3.1.3). However, the RI identified that DNAPL is not believed to be present in any

significant volume, but as small streaks or globules scattered in narrow columns extending to

approximately 40 feet beneath the former seepage pit. In August 1998, a monitoring well (CEF-16-451),

was installed at the same surveyed coordinate as the highest TCE concentration detected during the

screening program in the source area and the groundwater sample was determined to contain 408 mg/L

(duplicate sample contained 217 mg/L) of TCE. This groundwater sample was collected from a monitoring

well and analyzed according to the quality assurance requirements of the Base-wide Generic Work Plan,

that requires the data to be validated. These concentrations of TCE exceed 10 percent of TCE’s solubility

limit, and therefore according to a common “rule of thumb”, there is strong indication of the presence of

DNAPL. However, the groundwater sample concentrations are significantly less than the site specific
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solubility limit. Therefore, the exact duration of remedial action by AS/SVE followed by natural attenuation

cannot be estimated. The basis of the modeling and design will use the validated analytical result of 408

mg/L as the maximum TCE concentration.

The minimum duration for the AS/SVE system to reduce the TCE concentration from an average of

41 mg/L (mathematical average of TCE concentrations detected in the groundwater samples collected in

the source area) to attain the I mg/L residual in the source area has been estimated to be 3 years. This

estimate based on the design parameters as input to the “Air Sparging Model for Estimating Groundwater

Cleanup Time and Rate” (Sellers and Schreiber, 1992). This model assumes that no DNAPL is present at

the site since the RI indicated the volume of DNAPL is not significant and trying to predict the volume

would be extremely difficult with any degree of accuracy. Using an initial maximum detected

concentration of 408,000 ~.tgiL,the remedial duration would increase to 4 years. Details of the ASISVE

cleanup rate modelling calculations are presented in Appendix E.

Following the attainment of 1 mg/L residual, the duration for natural attenuation to reduce source area

concentrations to 3 ~ig/Lis estimated to be approximately 15 years using the groundwater fate and

transport model. The estimated duration for TCE concentrations to reduce to 3 pg/L in the downgradient

plume by natural attenuation is approximately 30 years using the groundwater fate and transport model.

The groundwater fate and transport model assumes that sorption, dilution, advection, dispersion, and

anaerobic biodegradation occurs. However, if anaerobic biodegradation is not sustained, then the

duration for natural attenuation could be as long as 48 years, as presented in Appendix D.

A residual TCE concentration of 1.0 mg/L was selected as the basis of design for which operation of the

AS/SVE system could be discontinued and natural attenuation allowed to take over to complete

remediation of the source area groundwater. A long-term groundwater-monitoring plan will be

implemented to evaluate the effectiveness of the air sparging and to determine the appropriate time to

begin site-wide natural attenuation. The BCT will make the decision based on the available data at the

time as to when to discontinue the operation of the AS/SVE system.

109815/P 4-8 cTo 0051



5.0 LONG-TERM GROUNDWATER MONITORING

5.1 OVERVIEW

The objective of long-term groundwater monitoring is to evaluate the performance, progress and

effectiveness of AS/SVE in the source area and natural attenuation in the downgradient area. To achieve

this objective, this monitoring pian is designed to determine trends in contaminant levels over time, while
also verifying that reduction is occurring. The monitoring plan includes groundwater sampling and

analysis from selected monitoring wells (described in this section) and gas sampling and analysis from

temporary and permanent piezometers (described in Section 4.1.4).

In the event that data collected under this monitoring plan indicate that either AS/SVE or natural

attenuation are insufficient to protect human health and the environment, a contingency plan will be

developed to augment or replace these remedies. This decision will be made as part of the 5-year review
process.

5.2 RECENT MONITORING WELL INSTALLATION

Five new monitoring wells, two clusters (shallow and intermediate depths) and one single well

(intermediate depth), were installed in the surficial aquifer at the locations shown on Figure 5-1 to monitor

the effectiveness of AS/SVE in the source area. Shallow depth wells CEF-16-GW4IS and

CEF-16-GW435 were screened at a depth interval of 10 to 15 feet bgs and intermediate depth wells

CEF-16-GW421, CEF-16-GW441, and CEF-16-GW451 were screened at a depth interval of 27 to 32 feet

bgs. The soil boring logs and monitoring well construction diagrams are incLuded in Appendix F.

The new monitoring wells were installed and developed in accordance to the Southern Division, Naval

Facilities Engineering Command’s (SOUTHDIVNAVFACENGCOM’s) “Monitoring Well Design, Installation,

Construction, and Development Guidelines” (SOUTHDIVNAVFACENGCOM, 1997), U.S. EPA’s
Handbook of Suggested Practices for the Design and Installation of Groundwater Monitoring Wells” (U.S.

EPA, 1990), and U.S. EPA Region IV Science and Ecosystem Support Division ‘Environmental

Investigation Standard Operating Procedures and Quality Assurance Manual” (U.S. EPA Region IV,

1996).

All of the new wells except CEF-16-MW451 (stainless steel riser and screen) were constructed of flush

joint, threaded, 2-inch ID Schedule 40 PVC. Well screens were 0.01-inch slot size. The wells were

109815/P 5-1 cTo 0051
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installed with a typical sand pack consisting of 20-40 grade silica sand, pure sodium bentonite seal, and

grouted annulus.

5.3 LONG-TERM SAMPLING AND ANALYSIS

The following monitoring wells have been selected to monitor the effectiveness of AS/SVE in the source

area and immediate vicinity and to monitor the effectiveness of natural attenuation in the downgradient

area:

• CEF—16-GW4IS

• CEF-16-GW435

• CEF-16-GW421

• CEF-16-9D

• CEF-16-10S

• CEF-16-IIDD

• CEF-16-135

• CEF-16-14D

• CEF-16-215

• CEF-16-221

• CEF-16-GW441

• CEF-16-GW4SI

• CEF-16-23D

• CEF-16-271

• CEF-16-325

• CEF-16-355

• CEF-16-385

Rationale for selection of the long-term monitoring wells is provided on Table 5-1.

Groundwater will be sampled and analyzed to verify that the contaminant mass and mobility are being

effectively reduced. Water-level measurements will also be performed during each sampling event for all

17 monitoring wells. One round of samples will be collected and analyzed in accordance to the “Work

Plan Addendum, Long-term Groundwater Sampling at Sites 3, 5, 8, and 16, NAS Cecil Field, Jacksonville,

Florida” (TtNUS, 1998d). Samples will be analyzed for chlorinated VOCs, as shown on Table 5-2, and

natural attenuation parameters, as shown on Tables 5-3 and 5-4.

The sample collected from well CEF-16-11 DD will be analyzed only in the first year and every five years

to verify that contamination is not migrating into the deeper portion of the aquifer.

The contaminant concentrations are currently stable or decreasing based on the quarterly natural

attenuation groundwater monitoring reports. Consideration for additional wells will be reviewed with the

BCT based on the annual report. If necessary, additional existing wells may be included in the

groundwater monitoring program to check on the eastern edges of the contaminant plume. However it is

anticipated that the number of wells sampled in the future rounds may be reduced, depending on the

109815/P 5-5 OTO 0051



TABLE 5-1

MONITORING WELL LOCATIONS AND RATIONALE
LONG-TERM GROUNDWATER MONITORING

OPERABLE UNIT 7, SITE 16
NAS CECIL FIELD - JACKSONVILLE FLORIDA

PAGE 1 OF 2

Monitoring
Well

Total Depth
(feet bgs)

Screened
Interval

(feet bgs)

Rationale

CEF-16-GW4IS 15 10-15 To monitor contaminant reductions in downgradient
area as a result of air sparging. This well was
selected to provide a sample location along the
western edge of the downgradient portion of the
source area plume area.

CEF-16-GW421 32 27-32 To monitor contaminant reductions in downgradient
area as a result of air sparging. This well was
selected to provide a sample location along the
western edge of the downgradient portion of the
source area plume.

CEF-16-GW435 15 10-15 To monitor contaminant reductions in downgradient
area as a result of air sparging. This well was selected
to provide a sample location along the eastern edge of
the downgradient portion of the source area plume.

CEF-16-GW441 32 27-32 To monitor contaminant reductions in downgradient
area as a result of air sparging. This well was selected
to provide a sample location along the eastern edge of
the downgradient portion of the source area plume.

CEF-16-GW4SI 32 27-32 To monitor contaminant reductions in the source area
as a result of air sparging. This well was selected
because the highest concentrations of TCE in the
source area were detected at this location.

CEF-16-9D 101 91-101 To monitor contaminant reductions as a result of air
sparging. This well was selected to provide a sample
location in the deeper portion of the source area
surficial aquifer.

CEF-16-10S 14 4-14 To monitor contaminant reductions as a result of air
sparging. This well was selected to provide a sample
location in the shallow portion of the source area
surficial aquifer.

CEF-1 6-11 DD 118 108-118 To monitor vertical migration of the plume.
CEF-16-13S 16 6-16 To obtain background groundwater geochemical data.
CEF-16-14D 101 91-101 To obtain background groundwatergeochemical data.
CEF-16-215 17 7-17 Evaluate contaminant concentrations outside of the

area of influence of the air sparging wells and verify
that aquifer has returned to anaerobic conditions in
the shallow depth of downgradient portion of the
source area plume.

CEF-16-221 35 25-35 Evaluate contaminant concentrations outside of the
area of influence of the air sparging wells and verify
that aquifer has returned to anaerobic conditions in
the intermediate depth of the downgradient portion of
the source area plume.

5-6109815/P cTO 0051



TABLE 5-1

MONITORING WELL LOCATIONS AND RATIONALE
LONG-TERM GROUNDWATER MONITORING

OPERABLE UNIT 7, SITE 16
NAS CECIL FIELD - JACKSONVILLE FLORIDA

PAGE 2 OF 2

Monitoring
Well

Total Depth
(feet bgs)

Screened
Interval

(feet bgs)

Rationale

CEF-16-23D 99 89-99 Evaluate contaminant concentrations outside of the
area of influence of the air sparging wells and verify
that aquifer has returned to anaerobic conditions in
the deeper zones of the downgradient portion of the
source area plume.

CEF-16-271 35 25-35 Monitor biodegradation of COCs over time in the
intermediate depth of the flightline portion of the
plume.

CEF-16-325 17 7-17 Monitor biodegradation of COCs over time in the
shallow portion of the aquifer in the flightline poriton of
the plume.

CEF-16-355 17 7-17 To verify that the identified plume is not expanding in
the flightline portion of the plume

CEF-1 6-38S 17 7-17 To verify that the identified plume is not expanding in
the flightline portion of the plume.
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results of the first year of monitoring. The selection of wells for the future monitoring will depend on the

detection of natural attenuation parameters and chlorinated hydrocarbons in the initial rounds. Following

the results of the future rounds of monitoring, it may be possible to reduce the number of wells to a
representative set, plus CEF-16-385 (downgradient well) and CEF-16-355 (cross-gradient well) that will

be retained for monitoring for the duration of the project. The representative set of wells for each

monitoring year will be refined based on the locations where indications of biodegradation natural
attenuation (chlorinated hydrocarbon and natural attenuation parameters) are strongest from the previous

rounds.

Monitoring results will be tabulated and presented to the BCT in annual reports. If natural attenuation is

determined to be occurring at an unacceptable rate, then further remedial measures may be considered.

During the first 5-year period, sampling and analysis of the long-term monitoring well network (see Section

5.3) will be conducted quarterly for the first year and semiannually for the next four years. The first year

quarterly sampling event should be conducted in order to determine if there are significant temporal

changes as a result of seasonal variation. If the data collected during this initial period supports the

observed efficiency of natural attenuation (documentation that the plume is either in a steady-state

condition or declining), the monitoring frequency may be reduced. If data collected at any time during the
monitoring program indicate plume migration or a risk to human health and the environment, the sampling

frequency should be adjusted accordingly and a contingency plan should be developed.

5.4 EVALUATION CRITERIA

The primary evaluation criterion to determine the effectiveness of AS/SVE and natural attenuation will be a

decrease in the concentrations of COCs detected in the groundwater, in particular those of TCE and 1,1-

DCE. Remediation will be deemed to have been achieved when these concentrations have reached the

cleanup goals.

In addition, testing results for the parameters listed in Tables 5-3 and 5-4 will be used to verify whether

natural attenuation is taking place and to evaluate the possibility of reaching cleanup goals. The following

guidelines will be used for this evaluation:

OxidationlReduction Potential (ORP): Dechlorination of VOCs generally requires reductive conditions.

ORP values of less than +50 millivolts (mV) indicate that reducing conditions are possible and values of

less than —100 (mV) indicate a high possibility of reducing conditions.
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Dissolved Oxygen (DO): Values of 05 milligrams per liter (mg/L) or greater indicate aerobic conditions
unfavorable conditions for reductive dechlorination for TCE and 1,1-DCE. However, if values exceed

1.0 mg/L, certain chlorinated VOCs, such as vinyl chloride, may be aerobically degraded.

Nitrates (NO3): Values of 1.0 mg/L or greater indicate that reductive dechlorination may be inhibited.

Ferrous Iron (Fe
2~): Values greater than 1.0 mg/L indicate that reductive dechlorination is possible.

Sulfates (SO
4

2): Values greater than 20 mg/L indicate that reductive dechlorination may be inhibited.

Sulfides (S2): Values greater than 1.0 mg/L indicate that reductive dechlorination is possible.

Methane (CH
4): Values greater than 1.0 mg/L indicate that reductive dechlorination is potentially occurring

but that vinyl chloride may accumulate.

Carbon Dioxide (C02), Chlorides (Cl), Alkalinity (as CaCO3): Values greater than twice background

levels indicate that complete degradation of organic COG-s may be occurring.

5.5 LONG-TERM MONITORING REPORTS

Upon completion of each round of sampling, a brief data summary report will be prepared documenting
the investigative activities that were performed, presenting the analytical data generated, and making

recommendations for the next round. Annually, a comprehensive monitoring report will be prepared that

presents the nature and extent of chemical and geochemical (when applicable) results. Monitoring results

will be tabulated and presented to the BCT in the form of annual reports. If natural attenuation is

determined to be occurring at an unacceptable rate, then further remedial measures may be considered.

The annual reports will also evaluate the source area contaminant removal achieved by AS/SVE, score

the natural attenuation process for the downgradient area, and provide conclusions and recommendations

for future actions, as may be required. Initially, scoring of the natural attenuation process will be

performed in accordance to the Technical Protocol for Evaluating Natural Attenuation of Chlorinated

Solvents in Groundwater (US. EPA, 1998). Scoring protocol will be regularly updated based upon review
of the most recent literature. If scoring shows limited evidence (6 to 14 points) or inadequate evidence (0

to 5 points) for natural attenuation of chlorinated organic compounds, and it appears that contaminant

reduction is not occurring or contamination is migrating, a recommendation will be made that the selected
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remedy be reevaluated. Long-term monitoring reports will be submitted to the Cecil Field Partnering

Team.

5.6 INSTITUTIONAL CONTROLS

Institutional controls will consist of administrative measures taken to prevent exposure of human receptors

to the groundwater in the surficial aquifer. The Navy will submit annual reminders of these restrictions

and plans will be sent to all owners or residents of properties affected by contaminated groundwater. A

formal request will be made to the agencies administrating the well installation permit program in Duval

County to not issue permits for installation of drinking water wells that would pump water from the surficial

aquifer.

5.7 FIVE-YEAR REVIEWS

Five-year reviews will be conducted at Site 16 in accordance with CERCLA, Section 121(c) and the NCP,

Section 300.430(f)4(ii).

5.7.1 Background

Five-year reviews are conducted at sites where remedial action results in hazardous substances,

pollutants, or contaminants (i.e., COCs) remaining on site. Remedial action at Site 16 does not

immediately remove all contaminants from the site; therefore residual contaminants will remain on site

until the AS/SVE and natural attenuation have been successfully completed.

Typically U.S. EPA conducts 5-year reviews. However, remedial action at NAS Cecil Field is being
implemented under a Federal Facility Agreement (FFA) and, as such, the Navy is responsible for

conducting these reviews.

5.7.2 Purpose

Five-year reviews are conducted to evaluate whether or not the remedies selected in the ROD remain

protective of human health and the environment.

5.7.3 Execution

The 5-year review process will consist of the following:

• Review of background documents concerning Site 16, including long-term monitoring reports;
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• Identification and review of new regulatory standards as may have been promulgated since the

signing of the ROD or since the previous 5-year review;

• Site visit to conduct a visual inspection;

• Preparation of a 5-year review report, including conclusions and recommendations for future actions

as may be required.

5.7.4 Reporting

A report will be prepared at the end of each 5-year review period. The 5-year review reports will include

the following elements:

• An introduction, including a summary of site characteristics;

• A brief discussion of RAOs and discussion of the applicable or relevant and appropriate requirements

(ARARs);

• A description of monitoring and maintenance activities at the site;

• A presentation of monitoring results, including an evaluation of changes in monitoring parameters;

• An evaluation of how well the selected remedy has protected human health and the environment,

including a formal statement of protectiveness of human health and the environment, a determination

of remaining risks, and an analysis of potential deterioration of the remedy;

• A presentation of cost incurred;

• A summary description of the site visit

• Documentation of areas of noncompliance, as may apply;

• Recommendations for future response actions, as may be required.

The 5-year review reports will be submitted to the Navy, U.S. EPA Region IV, and the FDEP.
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5.8 QUALITY ASSURANCEIQUALITY CONTROL

To reduce sources of error during the implementation of the work outlined in this document, as well as

during long-term monitoring, all activities will be carried out in accordance with the Master Quality

Assurance Project Plan (QAPP) for NAS Cecil Field.
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6.0  COST ESTIMATE

The capital costs for construction of the air sparging system and installation of the vapor extraction and

off-gas treatment system, are estimated to be $542,350.  Operation and maintenance costs for 1 year are

estimated to be $169,650.  Therefore, the total cost for system installation and the first year of operation is

$712,000.  Currently, it is anticipated that TtNUS will provide system monitoring, and groundwater

monitoring under the existing Contract Task Order No. 051. The detailed cost estimate for construction

and 1 year of operation and maintenance is provided in Appendix G.



REFERENCES

ABB-Environmental Services, Inc. (ABB-ES), 1995. Remedial Investigation, Operable Unit 7, Site 16,

Naval Air Station Cecil Field, Jacksonville, Florida. Prepared for SOUTHDIVNAVFACENGCOM, North

Charleston, South Carolina, July.

ABB-ES, 1996. Record of Decision for Operable Unit 7, Naval Air Station Cecil Field, Jacksonville,

Florida. Prepared for SOUTHDIVNAVFACENGCOM, North Charleston, South Carolina, July.

ABB-ES, 1998. Natural Attenuation Sampling Report. Naval Air Station Cecil Field, Jacksonville, Florida.

Prepared for SOUTHNAVFAC-ENGCOM, North Charleston, South Carolina, Juiy.

Brown & Root Environmental (B&R Environmental), 1998. Pilot-Scale Treatability Study Report at NAS

Cecil Field, Jacksonville, Florida: prepared for SOUTHNAVFACENCOM, North Charleston, South

Carolina, June.

Chapelle, Frank, 1996. Protocol for Assessing the Natural Attenuation of Chlorinated Ethenes in Ground-

Water Systems: prepared for SOUTHNAVFAC-ENGCOM, North Charleston, South Carolina, July.

Chapelle, F. H. and Bradley, P.M., 1997. Natural Attenuation of Chlorinated Ethenes at a

Groundwater/Surface Water Interface. U.S. Geological Survey, Columbia, South Carolina, July.

Clesceri, Leonore S., Arnold E. Greenberg, R. Rhodes Trussell, eds., 1992, Standard Methods for the

Examination of Water and Wastewater, 17th edition, American Public Health Association, Washington,

D.C.

Florida Administrative Code, 1994. Drinking Water Standards, Monitoring, and Reporting, Chapter 62-

550, August 10.

Florida Administrative Code, 1998. Brownfields Criteria Rule, Chapter 62-785, July 6.

Florida Department of Environmental Protection, 1994. Groundwater Guidance Concentrations, Division

of Water Facilities, Bureau of Drinking Water and Groundwater Resources, June.

109815/P R-1 cTo 0051



FDEP (Florida Department of Environmental Protection), 1996. “Revised Guidance on Air Emissions from

Petroleum Cleanup Sites”, division memorandum, May 17.

Sellers, Katherine L., and Schreiber, Robert P., 1992. “Air Sparging Model for Estimating Groundwater

Cleanup Rate and Time”, Camp Dresser and McKee, Cambridge, Massachusetts.

SOUTHDIVNAVFACENGCOM, 1989. Handbook of Suggested Practices for the Design and Installation

of Groundwater Monitoring Wells.

Tetra Tech NUS, 1998a. Draft Groundwater Remedial Design for Operable Unit 8, Site 3 at NAS Cecil

Field, Jacksonville, Florida: prepared for SOUTHNAVFACENCOM, North Charleston, South Carolina,

June.

Tetra Tech NUS, 1998b. Base-Wide Generic Work Plan at NAS Cecil Field, Jacksonville, Florida:

prepared for SOUTHNAVFACENCOM, North Charleston, South Carolina, October.

Tetra Tech NUS, 1998c. Revised Proposed Plan at NAS Cecil Field, Jacksonville, Florida: prepared for

SOUTHNAVFACENCOM, North Charleston, South Carolina, November.

Tetra Tech NUS, 1998d. Work Plan Addendum for Long-term Groundwater Monitoring at Sites 3, 5, 8,

and 16, NAS Cecil Field, Jacksonville, Florida prepared for SOUTHNAVFACENCOM, North Charleston,

South Carolina, October.

Tetra Tech NUS, 1998e. Storm Sewer Investigation Letter Report at NAS Cecil Field, Jacksonville,

Florida: prepared for SOUTHNAVFACENCOM, North Charleston, South Carolina, December.

Tetra Tech NUS, 1998f. Draft Design Basis Document at NAS Cecil Field, Jacksonville, Florida: prepared

for SOUTHNAVFACENCOM, North Charleston, South Carolina, August.

Tetra Tech NUS, 1999. Draft Amended Record of Decision for NAS Cecil Field, Jacksonville, Florida:

prepared for SOUTHNAVFACENCOM, North Charleston, South Carolina, February.

U.S. Environmental Protection Agency (U.S. EPA), 1990a, National Oil and Hazardous Substance

Pollution Contingency Plan, Final Rule, 40 Code of Federal Regulation (CFR)), Part 300; Federal Register

(FR), 55(46): 8718 (March 8).

109815/P R-2 cTO 0051



U.S. EPA, 1990b, Handbook of Suggested Practices for the Design and Installation of Groundwater

Monitoring Wells, EPN600I4-891034, April.

U.S. EPA, 1998. Technical Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground

Water, EPAI600/R-98/128, September.

U.S. EPA, 1997. Draft Region 4 Suggested Practices for Evaluation of a Site for Natural Attenuation

(Biological Degradation) of Chlorinated Solvents, U.S. EPA Region 4, Athens, Georgia, Version 3.0,

November.

U.S. EPA Region 4, 1996. Environmental Investiciations Standard ODeratinci Procedures and Quality

Assurance Manual, May.

Wiedemeier, Todd H.; Swanson, Mathew A.; Moutoux, David E.; Wilson, John T.; Kampbell, Donald H.;

Hausen, Jerry E.; and Haas, Patrick (Wiedmeier, et al, 1995). Overview of the Technical Protocol for

Implementing the Intrinsic Remediation for Natural Attenuation of Chlorinated Aliphatic Hydrocarbons in

Ground Water, prepared for Air Force Center for Environmental Excellence, Technology Transfer Division,

Brooks Air Force Base, San Antonio, Texas.

Wiedemeier, Todd H., Swanson, Mathew A.; Moutoux, David E.; Wilson John T.; Wilson Barbara H.;

Kampbell, Donald H.; Hausen, Jerry E.; Haas, Patrick; and Chapelle, Francis H (Wiedmier, et al, 1996).

Technical Protocol For Evaluating Attenuation of Chlorinated Solvents in Groundwater. Prepared for the

Air Force Center For Environmental Excellence, Technology Transfer Division, Brooks Air Force Base,

San Antonio, Texas, November 1996.

109815/P R-3 cr0 oosi



APPENDIX A 

ANALYTICAL LABORATORY RESULTS 
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Tetra Tech NUS INTERNAL CORRESPONDENCE 

TO: M.SPERANZA 

FROM: GRETCHEN PHIPPS 

PITT-10-8-218 

DATE: 

COPIES: 

NOVEMBER 6,1998 

DV FILE 

SUBJECT: INORGANIC DATA VALIDATION-IRON, MANGANESE AND 
MISCELLANEOUS 

SAMPLES: 

Overview 

CTO 051 - CECIL FIELD 
SDG - 9809102 AND SDG - 9809110 

5/Aqueousl 

CEF-16-41S-01 
CEF-16-43S-01 

CEF-16-090-01 
CEF-16-441-01 

CEF-16-10S-01 

The sample set for CTO 051, NAS Cecil Field, SDG 9809102 and SOG 9809110, consists five (5) 
aqueous environmental samples. 

All samples were analyzed for iron, manganese, o-phosphate, dissolved sulfide, alkalinity, 
bicarbonate alkalinity, biological oxygen demand (BOD), bromide, chemical oxygen demand 
(COD), chloride, nitrate, nitrite, sulfate, total organiC carbon (TOC) and carbonate alkalinity. The 
samples were collected by Tetra Tech NUS on September 14 and 15, 1998 and analyzed by GP 
Environmental Services. 

Iron and manganese analyses Were conducted using SW-846 method 6010B. BOD analyses 
were conducted using EPA method 405.1. COD analyses were conducted using EPA method 
410.1. Chloride, Bromide, Nitrate, Nitrite, O-Phosphate and Sulfate analyses weie conducted 
using EPA method 300. Dissolved sulfide analyses were conducted using EPA method 376.1. 
Alkalinity analyses were conducted using EPA method 310.1. 

The data was evaluated based on the following parameters: 

• Data Completeness 
• Holding Times 
• Calibration Verifications 
• Laboratory Blank Analyses 

All quality control criteria were met for this parameter. 

The attached Tables 1 and 2 summarizes the validation recommendations which were based on 
the following information: 
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NOVEMBER 4, 1998 

Calibration Verifications 

PITT-10-8-218 

A Continuing Calibration Verification (CCV) Percent Recovery (%R) for chloride analyses was 
<90% quality control limit. The positive result reported for chloride analyses were qualified as 
estimated, "J". 

A CCV %R for nitrate analyses was<90% quality control limit. The nondetected results reported 
for nitrate analyses were qualified as estimated, "UJ". 

A CCV %R for TOC analyses was <90% quality control limit. The positive results reported for 
TOC analyses were qualified as estimated, "J". 

Laboratory Blank Analyses 

Affected samples: All 

Analyte 
Iron 

Maximum 
Concentration 
38.91lg/L 

Action 
Level( aqueous) 
194.51lg/L 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. No action was taken since the results for iron were greater than the action 
level. 

Executive Summary 

Laboratory Performance: CCV %R's for chloride, nitrate and TOC analyses were <90% quality 
control limit. 

Other Factors Affecting Data Quality: None. 
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The Data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Organic and Inorganic Review", February 1994 and the NFESC document entitles "Navy 
Installation Restoration Laboratory Quality Assurance Guide." (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the .NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~fciLL~~CC lKPP~ 
Tetra Tech NUS 
Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Control Officer 



MEMO TO: M. SPERANZA - PAGE 4 PITI-10-8-218 
DATE: NOVEMBER 4,1998 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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Cecil Field 
SDG 9809102 
SDG 9809110 

Table 1 - RECOMMENDATION SUMMARY 

Iron 
Manganese 
a-phosphate 
Dissolved sulfide 
Alkalinity 
Bicarbonate alkalinity 
BOD 
Bromide 
COD 
Chloride 
Nitrate 
Nitrite 
Sulfate 
TOC 
Carbonate alkalinity 

If the field is left blank, the qualifier is A - Accept data. 

PITT-10-8-218 

Accept data, but qualify results less than the blank action level as nondetected, 
"U", as a result of laboratory blank contamination. 

Accept data, but qualify positive and nondetected results as estimated, "J" and "UJ", 
respectively, as the result of CCV %R. 
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CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809110 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CEF-16-09D-01 
09/15/98 

9809110- 04 
NORMAL 
0.0% 

ug/L 

CEF-16-10S-01 
09115/98 

9809110 - 03 
NORMAL 
0.0% 

ug/L 

CEF-16-43S-01 
09/15/98 

9809110 - 01 
NORMAL 
0.0% 

ug/L 

Page 

CEF-16-441-01 
09/15/98 

9809110 - 02 
NORMAL 
0.0% 

ug/L 

RESULT QUAL CODE !RESUL T QUAL CODE !RESUL T QUAL CODE I RESULT QUAL CODE 

INORGANICS I I I 
IRON 875 815 1030 499 

• • I 

MANGANESE 19.8 1339 184.1 ~ 197 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809110 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CEF-16-09D-Ol 
09/15/98 
9809110 - 04 
NORMAL 
0.0% 
mg/L 

CEF-16-10S-01 
09/15/98 
9809110 - 03 
NORMAL 
0.0% 
mg/L 

CEF-16-43S-01 
09/15/98 
9809110 - 01 
NORMAL 
0.0% 
mg/L 

Page 

CEF-16-441-01 
09/15/98 
9809110 - 02 
NORMAL 
00% 
mg/L 

RESULT QUAL CODE IRESUL T QUAL CODE iRESULT QUAL CODE i RESULT QUAL 

MISCELLANEOUS PARAMETERS I I 

ALKALINITY 36.5 /302 34.4 18.33 

BICARBONATE ALKALINITY 36.5 1302 I 134.6 I 18.33 

BIOLOGICAL OXYGEN DEMAND 2.0 U 
I 

13.29 

I 
126.4 

i 12.0 U 

BROMIDE 0.32 11.03 :0.39 10.32 I 

CARBONATE ALKALINITY 1.0 U 11.0 U I 11.0 U 11.0 U 

CHEMICAL OXYGEN DEMAND 5.0 U 157.1 I 1156 136.4 

CHLORIDE 9.08 J C 12.84 J I C 17.12 J C 14.19 J , 
NITRATE 0.10 UJ I C 10.10 UJ i C 10.20 UJ C 10.10 UJ 

NITRITE 0.10 U I 10.10 U I 10.20 U 10.10 U 

ORTHOPHOSPHATE 0.14 10.10 U I .0.20 U I 10.10 U 

SULFATE 0.26 I 19.69 I 116.9 12.03 i 

SULFIDE 2.0 U I .2.0 U I 12.0 U 12.0 U 
I 

TOTAL ORGANIC CARBON 2.78 J C 157.4 J I C 161.3 J C 18.28 J 

CODE 

i 

C 

C 

C 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809102 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

IRON 

MANGANESE 

CEF-16-41S-01 
09/14/98 
9809102 - 01 
NORMAL 
0.0% 

ug/L 

II 

1000% 

Page 

II II 

100.0% 100.0 % 

RESULT QUAL CODE !RESUL T QUAL CODE :RESUL T QUAL CODE! RESULT QUAL CODE 

1250 I 
78.3 

,----~. - ----

I 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809102 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

MISCELLANEOUS PARAMETERS 

ALKALINITY 

CEF-16-41S-01 
09/14/98 
9809102 - 01 
NORMAL 
0.0% 
mg/L 

RESULT QUAL 

14.6 

BICARBONATE ALKALINITY 14.6 

BIOLOGICAL OXYGEN DEMAND 2.0 U 

BROMIDE 0.30 

CARBONATE ALKALINITY TO U 

CHEMICAL OXYGEN DEMAND 36.4 

CHLORIDE 4.18 J 

NITRATE 0.10 UJ 

NITRITE 0.10 U 

Page 

1 1 1 1 1 1 

100.0 % 100.0% 100.0% 

CODEIRESULT QUAL CODEIRESULT QUAL CODE I RESULT QUAL 

.------.---~---------~ 

~-. 

--~--

C --;- ----I' 

C 
---~. ---

1 I 
, . 

0.10 U .--- .. --~ 
U 

-----------

12.3 .3 

2.0 U U 

12.5 ._ ... __ .. _ ..... _ .... _.. J C I -- I j--

CODE 



Qualifier Codes: 

b 

c 

d 

e 

f 

g 

h 

k 

m 

n 

o 

p 

q 

u 

v 

= 
= 

=-

-

Lab Blank Contamination 

Field Blank Contamination 

Calibration ii.e., % RSDs. %Ds.ICVs. CCVs. RPDs. RRFs. etc.) Noncompiiancc 

MSIMSD Noncompliance 

LCSlLCSD Noncompiiance 

Lab Duplicate Imprecision 

Field Duplicate imprecision 

Holding Time Exceeaance 

ICP Seriai Dilution Noncompiiance 

GFAA PDS· GFAA :-'1SA's r < 0.995 

ICP Imeriercnce • include ICSAB % R's 

Insuument Calibration Range Exceeciance 

Sample Preservation 

Internal Standard Noncompliance 

Poor insU'Umcnt Pctfonnance (i.e .• base-time drifting) 

Unc:enainty near detection limit (<2 x IDL for inorganic:s and < CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

Pesticide/PCB Resolution 

% Breakdown Noncompliance for DDT anei Endrin. 

Pest/PCD % between columns for positive results. 

Non-linear calibrations. tuning r < 1).995 
(correlation coefficient) 



APPENDIX B 
Results as reported by the Laboratory 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No. : 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Contract: 

SAS No. : 

415-01 

SDG No.: NUS102 

Lab Sample ID: 9809102-01 

Date Received: 09/15/98 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

Color Before: YELLOW 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 1250 
Lead 
Magnesium 
Manganese 78.3 
Mercu;:y 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLOUDY 

Clarity After: CLEAR 

FORM I - IN 

Q M 

P 

Texture: 

Artifacts: 

4001\ 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

Matrix (soil/water): WATER 

Level (low/med): LOW 

% Solids: 0.0 

Contract: 

SAS No.: 

09D-01 

SDG No.: OOS110 

Lab Sample ID: 9809110-04 

Date Received: 09/16/98 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 875 
Lead 
Magnesium 
Manganese 19.8 
MercuEY 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

P 

Texture: 

Artifacts: 

4007 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

10S-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No.: SDG No.: NUSII0 

Matrix (soil/water) : WATER Lab Sample ID: 9809110-03 

Level (low/med) : LOW Date Received: 09/16/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

Color Before: YELLOW 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 815 
Lead 
Magnesium 
Manganese 339 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

P 

Texture: 

Artifacts: 

4006 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

43S-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: NUS110 

Matrix (soil/water): WATER 

Level (low/med): LOW 

Lab Sample ID: 9809110-01 

Date Received: 09/16/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

Color Before: YELLOW 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Be~llium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 1030 
Lead 
Magnesium 
Manganese 84.1 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

----:. 
Q M 

p ---

P 

Texture: 

Artifacts: 

4004 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

441-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No.: SDG No.: OOS110 

Matrix (soil/water) : 

Level (low/med) : 

WATER 

LOW 

Lab Sample ID: 9809110-02 

Date Received: 09/16/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

Color Before: YELLOW 

Color After: COLORLESS 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 499 
Lead 
Magnesium 
Manganese 19.7 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

P 

p 
---

Texture: 

Artifacts: 

4005 



Page 5 
Rt1N SUMMARY SHEET 

a-Phosphate (as phosphorus) 

DATA FILE: NUS91698 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/16/1998 

5eq Lab 10 Cl ient 10 Repl Rep2 Raw Cone. Result MOL Units "Recovery "RPD "RSD 
1 BLANK SO 0 -0_076 -0.076 0.100 mg/L 
2 0.1 PPM 51 847 0.039 0.039 0.100 mg/L 
3 0.5 PPM 52 4456 0.527 0.527 0.100 mg/L 
4 1.0 PPM S3 8528 1.08 1.08 0.100 mg/L 
5 3.0 PPM S4 23790 3_ 15 3_15 0.100 mg/L 
6 5.0 PPM S5 36615 4.88 4.88 0.100 mg/L 

7 FOR CL AND 504 ONLY 
8 FOR N03 ONLY 
9 FOR N02 ONLY 

10 BLANK ICB 0 -0.076 -0.076 0.100 mg/L 

11 9809102-01 CEF-16-41~~01 116 -0.060 -0.060 0.100 mg/L 
12 9809102-01 CEF- 16-41.5 701 0 -0.076 -0.762 1.00 mg/L 
13 9809110-04 CEF-16-090-01 1575 0.137 0.137 0.100 mg/L 
14 9809110·04 CEF-16-090-01 275 -0.039 -0.390 1.00 mg/L 
15 9809110-03 CEF-16-10S-01 0 -0.076 -0.076 0.100 mg/L 
16 9809110-03 CEF-16-105-01 0 -0.076 -0.762 1.00 mg/L 
179809110-01 CEf-16'435-01 546 -0.002 -0.004 0.200 mg/L 
18 9809110-01 CEF-16'435-01 116 -0.060 -1.21 2.00 mg/L 

19 FOR CL AND 504 ONLY 
20 FOR N03 ONLY 
21 FOR No2 ONLY 
22 CCBl CCB1 0 -0.076 -0.076 0.100 mg/L 

23 9809110-02 CEF- 16-441-01 0 -0.076 -0.076 0.100 mg/L 
24 9809110-02 CEF-16-44I -01 0 -0.076 -0.762 1.00 mg/L 
25 9809110-020 CEF- 16-441-010 0 -0.076 -0.076 0.100 mg/L 0.000 
26 9809110-020 CEF-16-441-01D 0 -0.076 -0.762 1.00 mg/L 0.000 
279809110-025 CEF-16-441-01S 18080 2.37 4.75 0.200 mg/L 94.9 
28 9809110-02S CEF-16-441-01S 18326 2.41 48.1 2.00 mg/L 96.3 

29 FOR CL AND S04 ONLY 
30 FOR N03 ONLY 
31 FOR N02 ONLY 
32 CCB2 cca2 0 -0.076 -0.076 0.100 mg/L 

~W~lu.I TW 
Analyst I Date 

5038 



Page 1 
RUN SUMMARY SHEET 

Sulfide 

ATA FILE: 52_91898 
NSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

eo Lab 10 CI ient 10 Rep1 Rep2 Raw Cone. Result MOL Units XReeovery XRPD XRSD 
1 BLANK ICB 0 0.000 0.000 2.00 ~/L 

2 PREP BLANK PB 0 0.000 0.000 2.00 ~/L 

3 9808266-01 ~1 0 0.000 0.000 2.00 ~/L 

4 9808266-010 ~10 0 0.000 0.000 2.00 ~/L DIY BY 
5 9808266-02 ~ 0 0.000 0.000 2.00 ~/L 

6 9809031-01 AD-6833 0 0.000 0.000 2.00 ~/L 

7 9809102-01 CEF-16-41S-01 0 0.000 0.000 2.00 q/L 

8 9809110-01 CEF-16-43S-01 0 0.000 0.000 2.00 I118/L 
9 9809110-02 CEF-16-441-01 0 0.000 0.000 2.00 .. /L 

10 9809110-03 CEF-16-10S-01 0 0.000 0.000 2.00 . I118/L 
11 9809110-04 CEF-16-Q9D-01 0 0.000 0.000 2.00 ~/L 

12 9809117-01 CEF-16-45I-01 0 0.000 0.000 2.00 ~/L 

13 BLANK CCB 0 0.000 0.000 2.00 ~/L 

14 9809117·02 CEF-16-11DD-01 0 0.000 0.000 2.00 ~/L 

15 9809117·03 CEF-16-21S-01 0 0.000 0.000 2.00 mg/L 
16 9809117-04 CEF-16-23D-01 0 0.000 0.000 2.00 mg/L 
17 9809117-05 CEF-16-DP1-01 0 0.000 0.000 2.00 mg/L 
18 9809082-02 E03-SD03-01-121 0 0.000 0.000 34.7 ~/Kg 

19 9809082-03 E03'SD03-01-122 0 0.000 0.000 14.1 mg/Kg 
20 9809082-04 E03-SD03'01-123 0 0.000 0.000 13.1 mg/Kg 
21 9809082-05 E03'SD03-01-124 3 3.00 21.3 14.2 mg/Kg 
22 9809082-06 E03-SD03-00-125 0 0.000 0.000 2.00 mg/L 
23 BLANK CCB 0 0.000 0.000 2.00 ~/L 

24 9809082-07 E03-SD03-00-126 0 0.000 0.000 2.00 ~/L 

25 9809082-08 E03-SDOO-01-127 0 0.000 0.000 27.1 mg/Kg 

26 9809082-080 E03-SDOO'01-127 0 0.000 0.000 27.2 ~/Kg DIY BY 

27 BLANK CB 0 0.000 0.000 2.00 ~/L 

500t1 



Page 1 
RUN SUMMARY SHEET 

Alkalinity 

DATA FILE: ALK91898 
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

Seq Lab 10 Client 10 Repl Rep2 Raw Conc. Resul t MOL Units ".Recovery ".RPO ".RSO 

1 WC0127 WC0127 220.8 221 221 1.00 mg/L 94.0 

2 BLANK ICB 0 0.000 0.000 1.00 mg/L 
3 9809082-02 E03-S003-01-121 8.3 8.30 74.4 8:97 mg/Kg 
4 9809082·03 E03-S003-01-122 4.2 4.20 15.8 3.75 mg/Kg 
5 9809082·030 E03-S003-01·122 4.2 4.20 15.8 3.75 mg/Kg 0.000 
6 9809082-04 E03-S003-01-123 4.2 4.20 14.8 3.51 mg/Kg 
7 9809082-05 E03-S003-01·124 4.2 4.20 15.5 3.69 mg/Kg 
8 9809082-06 E03-S003·00·125 2.1 2.10 2.10 1.00 mg/L 
9 9809082-07 E03'S003-00-126 0 0.000 0.000 1.00 mg/L 

10 9809082-08 E03-S000-01-127 4.2 4.20 28.7 6.83 mg/Kg 
11 PREP BLANK PREP BLANK 0 0.000 0.000 2.00 mg/Kg 
12 9809102-01 CEF-16-415-01 14.6 14.6 14.6 1.00 mg/L 

13 WC0127 WC0127 222.9 223 223 1.00 mg/L 94.9 
14 BLANK BLANK 0 0.000 0.000 1.00 mg/L 

15 9809110-01 CEF·16-43S-01 34.4 34.4 34.4 1.00 mg/L 
16 9809110-02 CEF·16-441-01 8.33 8.33 8.33 1.00 mg/L 
17 9809110-03 CEF-16-10S-01 302 302 302 1.00 mg/L 
18 9809110-04 CEF-16-09D-01 36.5 36.5 36.5 1.00 mg/L 
19 9809117-01 CEF-16-451-01 0 0.000 0.000 1.00 mg/L 
20 9809117-02 CEF-16-1100-01 260.4 260 260 1.00 mg/L 
21 9809117-03 CEF-16-21S-01 7.9 7.90 7.90 1.00 mg/L 
22 9809117-04 CEF-16-230-01 242.7 243 243 1.00 mg/L 
23 9809117-05 CEF-16-0P1-01 0 0.000 0.000 1.00 mg/L 
24 9809117-040 CEF-16-230-010 244.8 245 245 1_00 mg/L 0.862 

25 Wc0127 WC0127 222.9 223 223 1.00 mg/L 94.9 
26 BLANK BLANK 0 0.000 0.000 1.00 mg/L 

27 9809113-02 E19-GW03-19-113 49 49.0 49_0 1.00 mg/L 
28 9809113-05 E19-GW03-38-111 56.2 56.2 56.2 1.00 mg/L 
29 9809113-050 E19-GW03-38-111 54.2 54.2 54.2 1.00 mg/L 3.62 
30 9809113-07 E19-GW99-18-115 40.6 40.6 40.6 1.00 mg/L 
31 9809113-09 E19-GW99-14-11752.1 52.1 52.1 1.00 mg/L 

32 Wc0127 WC0127 237 237 237 1.00 mg/L 101 
33 BLANK BLANK 0 0.000 0.000 1.00 mg/L 

34 9809096·02 E19-GW01-19-098 4.2 4.20 4.20 1.00 mg/L 
35 9809096-020 E19-GW01-19-098 4.2 4.20 4.20 1.00 mg/L 0.000 
36 9809096-04 E19-GW02-23-100 4.2 4.20 4.20 1.00 mg/L 
37 9809096·06 E19-GW02-23-1022.1 2.10 2.10 1.00 mg/L 
38 9809096-08 E19-GW02-23-104 4.2 4.20 4.20 1.00 mg/L 

LM CL§~/{ .. /0 - '7- '7t 
Analyst I Date Lab Supervi ~ . -J Date 

5018 



DATA FILE: ALK91898 
INSTRUMENT FILE: 

Seq Lab 10 CI ient 10 Repl 
39 9809096-10 E19-GW99-13-106 2.1 
40 9809096-12 E19-GW99-13-108 5.2 
41 9809098-02 E38-GW04-39-041 62.5 
42 9809098-04 E38-GW04-31-043 45.8 

43 WC0127 WC0127 237 
44 BLANK BLANK 0 

LM 
Analyst / Date 

Rep2 

RUN SUMMARY SHEET 
Alkalinity 

ANALYZED: 09/18/1998 

Raw Cone. Result MOL Units 
2.10 2.10 1.00 ms/L 
5.20 5.20 1.00 ms/L 

62.5 62.5 1.00 ms/L 
45.8 45.8 1.00 ms/L 

237 237 1.00 mg/L 
0.000 0.000 1.00 mg/L 

Page 2 

%Reeovery %RPD %RSD 

101 

5020 



Page 3 
RUN SUMMARY SHEET 

Bicarbonate Alkalinity 

DATA FILE: ALK91898 
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

Seq Lab 10 Cl ient 10 Rep1 Rep2 Raw Cone. Result MOL Units %Recovery ".RPO %RSO 

1 WC0127 WC0127 0.000 0.000 1.00 me/L Oiv. by 0 

2 BLANK ICB 0.000 0.000 1.00 me/L 
3 9809082-02 E03-S003-01-121 0.000 0.000 8.97 me/Kg 
4 9809082-03 E03-S003-01-122 0.000 0.000 3.75 mg/Kg 
5 9809082-030 E03-S003-01-122 0.000 0.000 3.75 mg/Kg OIV BY 
6 9809082-04 E03-S003-01-123 0.000 0.000 3.51 mg/Kg 
7 9809082-05 E03-S003-01-124 0.000 0.000 3.69 mg/Kg 
8 9809082-06 E03-S003-00-125 0.000 0.000 1.00 mg/L 
9 9809082-07 E03-S003-00- 126 0.000 0.000 1 _00 mg/L 

10 9809082-08 E03-S000-01-127 0.000 0.000 6.83 mg/Kg 
11 PREP BLANK PREP BLANK 0.000 "0.000 2_00 mg/Kg 
12 9809102-01 CEF-16-415-01 14.6 14.6 14.6 1.00 me/L 

13 WC0127 \lC0127 0.000 0.000 1.00 mg/L Oiv. by 0 
14 BLANK BLANK 0.000 0.000 1.00 mg/L 

15 9809110-01 CEF-16-43S-01 34.6 34.6 34.6 1.00 me/L 
16 9809110-02 CEf'-16-44I-Q1 8.33 8.33 8.33 1.00 mg/L 
17 9809110-03 CEF-16-10S-01 302.0 302 302 1.00 mg/L 

18 9809110-04 CEF-16-09D-01 36.5 36.5 36.5 1.00 mg/L 
19 9809117-01 CEF-16-45I-01 0 0.000 0.000 1.00 mg/L 
20 9809117-02 CEF-16-1100-01 260.4 260 260 1.00 mg/L 
21 9809117-03 CEF-16-21S-01 7.9 7.90 7.90 1.00 mg/L 
22 9809117-04 CEF-16-230-01 242.7 243 243 1.00 mg/L 
23 9809117-05 CEF-16-0P1-01 0 0.000 0.000 1.00 mg/L 
24 9809117-040 CEF-16-230-010 244.8 245 245 1_00 mg/L 0_862 

25 \lC0127 \lC0127 0.000 0.000 1.00 mg/L Oiv. by 0 
26 BLANK BLANK 0.000 0.000 1.00 mg/L 

27 9809113-02 E19-GW03'19-113 49 49.0 49.0 '.00 mg/L 
28 9809113·05 E19-GW03-38-11' 56.2 56.2 56.2 1.00 mg/L 
29 9809113-050 E19-G\l03-38-111 54.2 54.2 54.2 1.00 mg/L 3.62 
30 9809113-07 E19-GW99-18-115 40.6 40.6 40.6 1.00 mg/L 
31 9809113-09 E19-GW99-14-11752_1 52.1 52.1 1.00 mg/L 

32 \/C0127 \/C0127 0.000 0.000 1.00 mg/L Div. by 0 
33 BLANK BLANK 0.000 0.000 1.00 mg/l 

34 9809096-02 E19-G\l01-19-098 4.2 4.20 4.20 1.00 mg/l 
35 9809096-020 E19-GW01-19-098 4.2 4.20 4.20 1.00 mg/l 0.000 
36 9809096-04 E19-GW02-23-100 4.2 4.20 4.20 1.00 mg/L 
37 9809096-06 E19-GW02-23-1022.1 2.10 2.10 1.00 mg/l 
38 9809096-08 E19-GW02-23-104 4.2 4.20 4.20 1.00 mg/L 

LM (>L 13~b-, /c--'j'- 78 
Analyst I Date lab super:iSOr.J I dte 
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DATA FILE: ALK91898 
INSTRUMENT FILE: 

Seq Lab 10 Client 10 Rep1 
39 9809096-10 E19-GW99-13-1062.1 
40 9809096-12 E19-GW99-13-108 5.2 
41 9809098-02 E38-GW04-39-041 62.5 
42 9809098-04 E38-GW04-31-043 45.8 

43 WC0127 WC0127 
44 BLANK BLANK 

LM 
Analyst I Date 

RUN SUMMARY SHEET 
Bicarbonate Alkalinity 

INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

Rep2 Raw .Conc. Result MOL Units 
2.10 2.10 1.00 me/L 
5.20 5.20 1.00 me/L 

62.5 62.5 1.00 mg/L 
45.8 45.8 1.00 mg/L 

0.000 0.000 1.00 mg/L 
0.000 0.000 1.00 me/L 

Page 4 

%Recovery %RPD r~SD 

Div. by 0 
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DATA FILE: 80092298 
INSTRUMENT FILE: 

Seq Lab 10 Cl ient 10 

1 UNSEEOED BLAN U8lK 
2 SEEDED BLANK SBlK 
3 WC0231 G/GA 
4 ~C0149 ERA 8067 
5 9809102-01 CEF-16-41S-01 
6 9809110-02 CEF-16-44I-01 
7 9809110-04 CEF-16-090-01 
89809110-040 CEF-16-09D-01D 
9 9809110-01 CEF-16-43S-01 

10 9809110-03 CEF-16-10S-01 

Reo' 
1.3 
1.1 
151.3 
65.9 
0 
0 
a 
0 
2.644 
3.29 

~VF 
Analyst I Date 

RUN SUMMARY SHEET 
Biological Oxygen Demand 

INSTRUMENT: ~ET_lAB ANALYZED: 09/21/1998 

Rep2 Raw Conc. Result MOL Units 
0.8 1.05 1.05 2.00 mg/L 
0.9 1.00 1.00 2.00 mg/L 
172.3 162 162 2.00 mg/L 
56.3 61.1 61.1 2.00 mg/L 

0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
2.64 26.4 20.0 mg/L 
3.29 3.29 2.00 mg/L 

Page 1 

%Recovery %RPD %RSO 
33.7 
14.1 

80.9 9.18 
73.7 11.1 

DIV BY 
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RUN SUMMARY SHEET 

BROMIDE BY Ie METROD 300 

DATA FILE: NUs91698 
INSTRUMENT FILE: INSTRUMENT: OIONEX ANALYZED: 09/16/1998 

Seq Lab 10 Cl ient 10 Rep1 Rep2 Raw Conc. Result MOL Units XRecovery XRPD XRSD 
1 BLANK SO 975 0.103 0.103 0.100 mg/L 
20.1 PPM S1 1847 0.158 0.158 0.100 mg/L 
3 0.5 PPM S2 6575 0.460 0.460 0.100 mg/L 
4 1.0 PPM 53 13476 0.900 0.900 0.100 mg/L 
5 3.0 PPM S4 44963 2.91 2.91 0.100 mg/L 
6 5.0 PPM 55 78842 5.07 5.07 0.100 mg/L 

7 FOR Cl AND 504 ONLY 
8 FOR N03 ONLY 
9 FOR N02 ONLY 

10 ·BLANK Ica 0 0.041 0.041 0.100 mg/L 
" 

11 9809102-01 CEF-16-41~-01 4075 0.301 0.301 0.100 mg/L 
12 9809102·01 CEF'16-41~~01 0 0.041 0.406 1.00 mg/L 
13 9809110-04 CEF-16-09D-01 4313 0.316 0.316 0.100 mg/L 
14 9809110-04 CEF-16'09D-01 0 0.041 0.406 1.00 mg/L 
15 9809110-03 CEF-16-105-01 15527 1.03 1.03 0.100 mg/L 
16 9809110·03 CEF-16-105-01 32n 0.249 2.49 1.00 mg/L 
17 9809110-01 CEF-16-43S-01 2394 0.193 0.387 0.200 mg/L 
18 9809110-01 CEF-16-43S-01 0 0.041 0.812 2.00 mg/L 

19 FOR CL AND S04 ONLY 
20 FOR No3 ONLY 
21 FOR No2 ONLY 
22 cca1 cca1 0 0.041 0.041 0.100 mg/L 

23 9809110-02 CEf-16-441'01 4373 0.320 0.320 0.100 mg/L 
24 9809110-02 CEF'16-441-01 0 0.041 0.406 1.00 mg/L 
25 9809110-020 CEF-16-441-01D 6275 0.441 0.441 0.100 mg/L 3109 
26 9809110-020 CEF-16-441-01D 0 0.041 0.406 1.00 mg/L 0.000 
27 9809110-025 CEF-16-441-01S 39988 2.59 5.18 0.200 mg/L 97.3 
28 9809110-02S CEF-16-441-01S 37938 2.46 49.2 2.00 mg/L 98.4 

29 FOR Cl AND 504 ONLY 
30 FOR N03 ONLY 
31 FOR No2 ONLY 
32 cca2 cca2 0 0.041 0.041 0.100 mg/L 

Lab Supervisor.-/ Date 
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RUN SUMMARY SHEET 

Chemical Oxygen Demand 

DATA fILE: COD00298 
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 10/02/1998 

Seq Lab 10 Cl ient 10 Rep1 Rep2 Raw Conc. Result MOL Units "Recovery %RPO ,.,RSD 

1 WC0149 WC0149 64.9 64.9 130 10.0 mg/L 94.1 
2 BLANK BLANK 0 0.000 0.000 5.00 mg/L 
3 9809119·01 YR-8-4 67.5 67.5 67.5 5.00 mg/L 
4 9809102-01 CEF-16-415-01 36.4 36.4 36.4 5.00 mg/L 
5 9809102-010 CEF'16-41s-01D 39.0 39.0 39.0 5.00 mg/L 6.90 
6 9809102-01S CEF-16-41s-01S 93.5 93.5 93.5 5.00 mg/L 114 
7.9809110-01 CEF-16-43S-01 155.8 156 156 5.00 mg/L 
8 9809110-02 CEF-16-44I-01 36.4 36.4 36.4 5.00 mg/L 
9 9809110-03 CEF-16-10S-01 57.1 57.1 57.1 5.00 mg/l 

10 9809110-04 CEF-16-09D-01 0 0.000 0.000 5.00 mg/L 
11 9809117-01 CEF-16-451-01 83.1 83.1 83.1 5.00 mg/L 
12 9809117·02 CEF-16-11DO·01 0 0.000 0.000 5.00 mg/L 
13 9809117·03 CEF-16·21S·01 28.6 28.6 28.6 5.00 mg/L 
14 9809117·04 CEF·16·230-01 5.2 5.20 5.20 5.00 mg/L 
15 9809117-05 CEF-16-DP1·01 83.3 83.3 83.3 5.00 mg/L 
16 WC0149 WC0149 67.53 67.5 135 10.0 mg/L 97.9 
17 BLANK BLANK a 0.000 0.000 5.00 mg/L 

SN 
Analyst I Date 
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RUN SUMMARY SHEET 

CHLORIDE BY IC METHOD 300 

DATA FILE: NUS91698 
INSTRUMENT FILE: INSTRUMENT: OIONEX ANALYZED: 09/16/1998 

Seq Lab 10 Cl ient 10 Repl Rep2 Raw Conc. Result MOL Units XRecovery XRPO XRSO 
1 BLANK SO 3979 -0.017 -0.017 0.100 mg/L 
20.1 PPM Sl 122608 0.297 0.297 0.100 mg/L 
3 0.5 PPM 52 173544 0.433 0.433 0.100 mg/l 
4 1.0 PPM S3 354496 0.913 0.913 0.100 mg/L 
5 3.0 PPM S4 1110108 2.92 2.92 0.100 mg/l 
6 5.0 PPM 55 1917233 5.06 5.06 0.100 mg/l 

7 1IC0217 xl00 WC0217 xl00 558546 1.45 145 10.0 mg/l 78.2 
8 FOR N03 ONLY 
9 FOR N02 ONLY 

10 BLANK ICB 1225 -0.025 -0.025 0.100 mg/l 

11 9809102-01 CEF-16-415-01 2293230 6.06 6.06 0.100 mg/L 
12 9809102-01 CEF-lo-415-01 168156 0.418 4.18 1.00 mg/l 
13 9809110-04 CEF-16-090-01 4211106 11.1 11.1 0.100 mg/l 
14 9809110-04 CEF-16-090-01 352801 0.908 9.08 1.00 mg/L 
15 9809110-03 CEF-16-105-01 1080118 2.84 2_84 0.100 mgJl 
16 9809110-03 CEF-16-105-01 229583 0.581 5.81 1.00 mg/l 
17 9809110-01 CEF-16-435-01 1351842 3.56 7.12 0.200 lP9/l 
18 9809110-01 CEF-16-435-01 125347 0.305 6.09 2.00 mg/l 

19 CCVl xl00 CCVl xl00 562124 1.46 146 10.0 mg/L 78.7 
20 FOR N03 ONLY 
21 FOR N02 ONLY 
22 CCBl CCBl 37351 0.071 0.071 0.100 mg/L 

23 9809110-02 CEF-16-441-01 1588352 4.19 4_19 0.100 mg/l 
24 9809110-02 CEF-16-441-01 116782 0.282 2_82 1.00 mg/l 
25 9809110-020 CEF-16-441 -010 1586672 4.18 4.18 0.100 mg/L 0.107 
269809110-020 CEF- 16-441 -OlD 117201 0.283 2.83 1.00 mg/L 0.393 
27 9809110-025 CEF-16-441-015 1710065 4.51 9.02 0.200 mg/l 96.6 
28 9809110-025 CEF-16-441'015 912222 2.39 47.8 2.00 mg/L 90.0 

29 CCV2 xl00 CCV2 xl00 569078 1.48 148 10.0 mg/L 79.7 
30 FOR N03 ON~I 
31 FOR No2 ONlI 
32 CCB2 CCB2 2329 -0.022 -0.022 0.100 mg/L 

~W0ddf TW 
Analyst 1 Date Lab Supervisor .. 1 Date 
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RUN SUMMARY SHEET 

NITRATE BY IC 

DATA FILE: NUS91698 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/16/1998 

Seq Lab 10 Client 10 Rep1 Rep2 Raw Cone. Result MOL Units ~eeovery ~PD %RSO 
1 BLANK SO 0 -0.003 -0.003 0.100 mg/L 
2 0.1 PPM Sl 5627 0.125 0.125 0.100 mg/L 
3 0.5 PPM S2 23403 0.532 0.532 0.100 mg/L 
4 1.0 PPM S3 42785 0.975 0.975 0.100 mg/L 
5 3.0 PPM S4 128254 2.93 2.93 0.100 mg/L 
6 5.0 PPM S5 220697 5.04 5.04 0.100 mg/L 

7 FOR Cl AND S04 ONLY 
8 we0217 x5 WC0217 x5 63666 1.45 7.26 0.500 mg/L 87.5 
9 FOR N02 ONLY 

10 BLANK ICB 0 -0.003 -0.003 0.100 mg/L 

" 9809102-01 CEF-16-415-01 1508 0.031 0.031 0.100 mg/L 
12 9809102-01 CEF-16-415-01 205 0.001 0.015 1.00 mg/L 
13 9809110-04 CEF-16'Q90-01 390 0.006 . 0.006 0.100 mg/L 
14 9809110·04 CEF-16'09D-01 132 0.000 -0.002 1_00 mg/L 
15 9809110-03 CEF-16·10S-01 2141 0.046 0.046 0.100 mg/L 
16 9809110-03 CEF-16-10S-01 1511 0.031 0.313 1.00 mg/L 
17 9809110-01 CEF-16-43S'01 411 0.006 0.012 0.200 mg/L 
18 9809110-01 CEF'16-43S-01 0 -0.003 -0.064 2.00 mg/L 

19 FOR CL AND 504 ONLY 
20 CCV1 xS CCVl x5 68241 1.56 7.78 0.500 mg/L 93.8 
21 FOR N02 ONLY 
22 CCB1 CCB1 0 -0.003 -0.003 0.100 mg/L 

23 9809110-02 CEF-16-441-01 200 0.001 0.001 0.100 mg/L 
24 9809110-02 CEF-16-441-01 0 -0.003 '0.032 1.00 mg/L 
25 9809110-020 CEF-16-441-010 290 0.003 0.003 0.100 mg/L 85.8 
26 9809110-020 CEF-16-441-01D 0 -0.003 -0.032 1.00 mg/L 0.000 
27 9809110-025 CEF-16-441-01S 121576 2.78 5.55 0.200 mg/L 111 
28 9809110-025 CEF-16-441-01S 115671 2.64 52.8 2.00 mg/L 106 

29 FOR CL AND 504 ONLY 
30 CCV2 x5 CCV2 xS 69612 1.59 7.94 0.500 mg/L 95.7 
31 FOR N02 ONLY 
32 CCa2 tCa2 0 -0.003 -0.003 0.100 mg/L 

~r;/o:zd.eel TW 
Analyst 1 Oate 
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RUN SUMMARY SHEET 

NITRITE BY Ie 

DATA FILE: NUS91698 
INSTRUMENT FILE: INSTRUMENT: OIONEX ANALYZED: 09/16/1998 

Seq Lab 10 Cl ient 10 Rep1 Rep2 Raw Cone. Result MOL Units %Recovery %RPD 1.RSO 
1 BLANK 50 0 -0.017 -0.017 0.100 mg/L 
2 0.1 PPM S1 9562 0.102 0.102 0.100 mg/L 
3 0.5 PPM 52 39004 0.466 0_466 0.100 mg/L 
4 1.0 PPM S3 80786 0.983 0.983 0.100 mg/L 
5 3.0 PPM S4 257338 3.17 3.17 0.100 mg/L 
6 5.0 PPM 55 396941 4.90 4.90 0.100 mg/L 

7 FOR CL aND 504 ONLY 
8 FOR No3 ONLY 
9 WC0207 x2 WC0207 x2 254507 3.13 6_27 0.200 mg/L 90.8 

10 BLANK Ica 0 -0.017 -0.017 0.100 mg/L 

11 9809102-01 CEF-16·415-01 0 -0.017 -0_017 0.100 mg/L 
12 9809102-01 CEF-16-415-01 0 -0.017 -0.169 1.00 mg/L 
13 9809110-04 CEF-16-09D-01 0 -0.017 -0.011 0.100 mg/L 
14 9809110-04 CEF-16-090-01 0 -0.017 -0.169 1.00 mg/L 
15 9809110-03 CEF-16-10S-01 0 -0.011 -0.017 0.100 mg/L 
16 9809110-03 CEF-16-10S-01 0 -0.017 -0.169 1.00 mg/L 
11 9809110-01 CEF-16-435-01 0 -0.017 -0.034 0.200 mg/L 
18 9809110-01 CEF-16-43S-01 0 -0.017 -0.337 2.00 mg/L 

19 FOR CL AND S04 ONLY 
20 FOR No3 ONLY 
21 CCV1 x2 CCV1 x2 284727 3.51 7.02 0.200 mg/L 102 
22 cca1 cca1 0 -0.011 -0.011 0.100 mg/L 

23 9809110-02 CEF-16-44I -01 0 -0.017 -0.011 0.100 mg/L 
24 9809110-02 CEF-16-441-01 0 -0.017 -0.169 1.00 mg/L 
25 9809110-020 CEF-16-441-01D 0 -0.017 -0.017 0.100 mg/L 0.000 
26 9809110·020 CEF-16-44I-010 0 -0.017 -0.169 1.00 mg/L 0.000 
27 9809110-02S CEF-16-441-01S 261714 3.22 6.45 0.200 mg/L 129 
28 9809110-02S CEF-16-441-01S 243202 2.99 59.9 2.00 mg/L 120 

29 FOR CL AND 504 ONLY 
30 FOR No3 ONLY 
31 CCV2 x2 CCV2 x2 261412 3.22 6.44 0.200 mg/L 93.3 
32 CCB2 cca2 0 -0.017 -0.011 0.100 mg/L 

;;tuJrMt:lLU TW (0 Jt ,P/ {-

Analyst / Date Lab Supervisor. / Date 
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RUN SUMMARY SHEET 

SULFATE BY Ie METHOD 300 

DATA FILE: NUS91698 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/16/1998 

Seq Lab 10 Client TO Rep1 Rep2 Raw Conc. Result MDL Units ~ecovery ~PD ~SD 

1 BLANK SO 0 0.032 0.032 0.100 mg/L 
20.1 PPM S1 34663 0.174 0.174 0.100 mg/L 
3 0.5 PPM S2 124758 0.544 0.544 0.100 mg/L 
4 1.0 PPM S3 199023 0.848 0.848 0.100 mg/L 
5 3.0 PPM S4 713964 2.96 2.96 0.100 mg/L 
6 5.0 PPM 55 1220339 5.04 5.04 0.100 mg/L 

7 we0217 x100 WC0217 x100 588630 2.45 245 10.0 mg/L 97.5 
8 FOR N03 ONLY 
9 FOR N02 ONLY 

10 BLANK ICB 1660 0.038 0.038 0.100 mg/L 

11 9809102-01 CEF-16-415-01 3075603 12_7 12.7 0.100 mg/L 
12 9809102-01 CEF-16-415-o1 291899 1.23 12.3 1.00 mg/L 
13 9809110-04 CEF-16-090-01 55939 0_261 0_261 0_100 mg/L 
14 9809110-04 CEF-16-090-01 10905 0.076 0.764 1.00 mg/L 
15 9809110-03 CEF-16-10S-01 2322029 9.56 9.56 0.100 mg/L 
16 9809110-03 CEF-16-10S-01 228369 0_969 9_69 1_00 mg/L 
17 9809110-01 CEF-16-435-o1 2105541 8.67 17.3 0.200 mg/L 
18 9809110-01 CEF-16-43S-01 197596 0.843 16_9 2_00 mg/L 

19 CCV1 x100 CCV1 x100 609026 2.53 253 10.0 mg/L 101 
20 FOR N03 ONLY 
21 FOR N02 ONLY 
22 CCB1 CCB1 0 0.032 0.032 0.100 mg/L 

23 9809110-02 CEF-16-44t-01 485801 2.03 2.03 0.100 mg/L 
24 9809110-02 CEF-16-44I -01 61750 0.285 2.85 1.00 mg/L 
25 9809110-020 CEF-16-44I-01D 486006 2.03 2.03 0.100 mg/L 0.042 
26 9809110-020 CEF-16-44I -010 54685 0.256 2.56 1.00 mg/L 10_7 
27 9809110-025 CEF-16-44T -015 842463 3.49 6.98 0.200 mg/L 99.1 
28 9809110-025 CEF-16-44I-01S 621155 2.58 51.6 2.00 mg/L 97.5 

29 CCYZ x100 CCV2 x100 606339 2.52 252 10.0 mg/L 100 
30 FOR N03 ONLY 
31 FOR N02 ONLY 
32 CCB2 CCB2 0 0.032 0.032 0.100 mg/L 

~W?b eftA! TW 
Analyst / Date 
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Page 1 
RUN SUKKARY SHEET 

Total Organic Carbon 

lATA FILE: TOC93098 
NSTRUMENT FILE: INSTRUMENT: DOHRMAN ANALYZED: 09/30/1998 

;eg Lab 10 Client 10 Repl Rep2 Raw Cone. Result MDL Units XIIeeove,.v XIIPO XII SO 

1 \/C0149 ICY 48.17 48.2 48.2 1.00 mg/L 89.4 

2 8LANK leB 0 0.000 0.000 1.00 mg/L 
3 9809119·01 YR-8-4 8.11 8.11 8.11 1.00 mg/L 
4 9809063·01 TF2-4 2.92 2.92 2.92 1.00 mg/L 
5 91109063-03 HZ-ItO Z.64 2.64 2.64 1.00 Ql/L 
6 9809063-05 TF2-5 3.26 3.26 3.26 1.00 mg/L 
7 9809069-01 TFl-4 7.51 7.51 7.51 1.00 mg/L 
8 9809069-03 TFl-4D 10.30 10.3 10.3 1.00 mg/L 
9 9809069·05 TF1-5 5.68 5.68 5.68 1.00 mg/L 

10 9809108-01 TF1-4 8.96 8.96 8.96 1.00 mg/L 

" 9809108-03 TF1-40 9.06 9.06 9.06 1.00 mg/L 
12 9809108-05 TF1-s 7.68 7.68 7.68 1.00 mg/L 

13 \/C0149 CCV 45.82 45.8 45.8 1.00 mg/L 85.0 
14 BLANK CCB 0 0.000 0.000 1.00 mg/L 

15 9809102-01 CEF·16-41s·01 12.50 12.5 12.5 1.00 mg/L 
16'9809110-01 CEf-f6-43S-01 61.28 6t..3 61.3 1.00 mgfL 
17 9809110-02 CEF-16-44I-01 8.28 8.28 8.28 1.00 mg/L 
18 9809110-03 CEF-16-10S-01 57.37 57.4 57.4 1.00 mg/L 
19 9809110-04 CEF-16-09D-01 2.78 2.78 2.78 1.00 mg/L 
20 9809110·040 CEF-16-09D-010 2.93 2.93 2.93 1.00 mg/L 5.25 
21 9809110-04S CEF-16-09D-01S 21.40 21.4 21.4 1.00 mgfL 93.1 
22 9809117-01 CEF-16-451-01 16.06 16.1 16.1 1.00 mg/L 
23 9809117-02 CEF-16-1100-01 1.95 1.95 1.95 1.00 mgfL 
24 9809117-03 CEF-16-21S-01 16.61 16.6 16.6 1.00 mg/L 

25 \/C0149 CV 49.76 49.8 49.8 1.00 mg/L 92.3 
26 BLANK CB 0 0.000 0.000 1.00 mg/L 
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Page 5 
RUN SUMMARY SHEET 

Carbonate Alkalinity 

DATA FILE: ALK91898 
INSTRUMENT F1 LE: INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

Seq Lab 10 cl ient 10 Repl Rep2 Raw Cone. Result MOL Units ,..Recovery %RPD %RSD 

1 IIC0127 WC0127 0.000 0.000 1.00 mg/L Div. by 0 

2 BLANK ICB 0.000 0.000 1.00 mg/L 
3 9809082-02 E03-SD03-01-121 0.000 0.000 8.97 mg/Kg 
4 9809082-03 E03-s003-01-122 0.000 0.000 3.75 mg/Kg 
5 9809082-030 E03-S003-01-122 0.000 0.000 3.75 mg/Kg DIV BY 
6 9809082-04 E03-S003-01-123 0.000 0.000 3.51 mg/Kg 
7 9809082-05 E03-S003-01-124 0.000 0.000 3.69 mg/Kg 
8 9809082-06 E03-S003-00-125 0.000 0.000 1.00 mg/L 
9 9809082-07 E03-S003-00-126 0.000 0.000 1.00 mg/L 

10 9809082-08 E03-S000-01-127 0.000 0.000 6.83 mg/Kg 
11 PREP BLANK PREP BLANK 0.000 0.000 2.00 mg/Kg 
12 9809102-01 CEF-16-415-01 0 0.000 0.000 1.00 mg/L 

13 IIC0127 WC0127 0.000 0.000 1.00 mg/L Div. by 0 
14 BLANK BLANK 0.000 0.000 1.00 mg/L 

15 9809110-01 CEF-16-43S-01 0 O~OOO 0.000 1.00 mg/L 
16 9809110-02 CEF-16-441 -01 0 0.000 0.000 1.00 mg/L 
17 9809110-03 CEF-16-10S-01 0 0.000 0.000 1.00 mg/L 
18 9809110-04 CEF-16-090-01 0 0.000 0.000 1.00 mg/L 
19 9809117-01 CEF'16-451-01 0 0.000 0.000 1.00 mg/L 
20 9809117-02 CEF-16-11DO-01 0 0.000 0.000 1.00 mg/L 
21 9809117-03 CEF'16-21S-01 a 0.000 0.000 1.00 mg/L 
22 9809117-04 CEF-16-23D-Ol a 0.000 0.000 1.00 mg/L 
23 9809117-05 CEF-16-0P1-01 0 0.000 0.000 1.00 mg/L 
24 9809117-040 CEF-16-230-010 0 0.000 0.000 1.00 mg/L OIV BY 

25 IIC0127 WC0127 0.000 0.000 1.00 mg/L Div. by 0 
26 BLANK BLANK 0.000 0.000 1.00 rng/L 

27 9809113-02 E19-GII03-19-113 0 0.000 0.000 1.00 rng/L 
28 9809113-05 E19-GII03-38'111 0 0.000 0.000 1.00 rng/L 
29 9809113-050 E19-GII03-38-111 0 0.000 0.000 1.00 rng/L DIV BY 
30 9809113 -07 E19-GII99-18-115 0 0.000 0.000 1.00 rng/L 
31 9809113-09 E19-GII99-14-117 0 0.000 0.000 1.00 rng/L 

32 \/C0127 WC0127 0.000 0.000 1.00 rng/L Div. by 0 
33 BLANK BLANK 0.000 0.000 1.00 rng/L 

34 9809096-02 E19-GIIOl-19-098 0 0.000 0.000 1.00 rng/L 
35 9809096-020 E19'GIIOl-19-098 0 0.000 0.000 1.00 rng/L DIV BY 
36 9809096-04 E19-GII02-23-100 0 0.000 0.000 1.00 mg/L 
37 9809096-06 E19-GII02-23-102 0 0.000 0.000 1.00 rng/L 
38 9809096-08 E19-GII02-23-t04 0 0.000 0.000 1.00 rng/L 

LM C~ lS~~ /0- '7 - '/8 
Analyst I Date L~b su;rvtiJ 7 Date 
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DATA FILE: ALK91898 
INSTRUMENT FILE: 

Seq Lab 10 
39 9809096-10 
40 9809096-12 
41 9809098-02 
42 9809098-04 

43 WC0127 
44 BLANK 

Cl ient 10 Repl 
E19-GW99-13-106 0 
E19-GW99-13-108 0 
E38-GW04-39-041 0 
E38-GW04-31-043 0 

WC0127 
BLANK 

LM 
Analyst I Date 

RUN SUMMARY SHEET 
Carbonate Alkalinity 

INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

Rep2 Raw Cone. Result MOL Units %Recovery %RPD 
0.000 0.000 1.00 mg/L 
0.000 0.000 1.00 mg/L 
0.000 0.000 1.00 mg/L 
0.000 0.000 1.00 mg/L 

0.000 0.000 1.00 mg/L Div. by 0 
0.000 0.000 1.00 mg/L 

Lab sup~)Date 

Page 6 

YoRSD 
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APPENDIX C 
Support Documentation 



~ 

r:- c11 ''''~, ~_ ~'V( • 

SITE MANAGER: 1 0 ,..., M~/t",('J 
PROJECT NAME: AlAr cec..jJ 4elJ 

SHIPPED TO; PAGEior-::L 

BRE PROJECT NO.: '7/ 7'.{ CODE: ___ _ 
~-I; 11" /f'.f 'vii 

6 ~;VI4A'a~~#.9>;/t1c:"f ~1/.J . 
P.O. NO.: 

I CHAIN OF CUSTODY RECORD 

I SAMPLED BY (PRINT): I SAMPLE I 
SAMPLER SIGNATURE: TYPE 

LAB 
NO. SAMPLE IDEN TI FI CA TI ON 

(LABORATORY NAME. ITY) 

OSTANDARD TAT 0 RUSH 

024 HR.04a HR. 072 HR.J¥7 DAYS 

I I DATE I I~lgl 
____ . , " i ,., - _m ... _ ----

I 
EMPTY aOTTlES REUNOUISHED BY (SIGNATURE) 

CD 
SEAL INTACT? DATE: 

YES NO N/A nME: 

AL INTACT? DATE: 

NO N/A nME: 

RELINOUISHED BY ~ATU I@ ' .. ~-. 
SEAL INTACT? DATE: 

YES NO N/A (nME: 

SPECIAL INSTRUCTIONS: 

I SAMPLE CONTAINERS PRECLEANED BY: 
o BRE 0 LABORATORY 111 MANUFACTURER 

I 
WHITE-fUllY £)cECUTED copy 
YELLOW.fIECEIVlNG LABORATORY cOPy 
PINK-SAMPlERS' COPY/OA copy 
GOlDENROD-SITE MANAGERS' copy 

EAL INTACT? DATE: 

NO N/A TIME: 

SEAL INTACT? DATE: 

YES NO N/A TillE: 

SEAL INTACT? DATE: 

YES NO N/A TIME: 

LASORA TORY REMA~K}o?!'3 J"1)...<",'1 
. .I,v/' 

BILL or LADING NO.: 

No. 2118 
DATE: 



j 

I 
! 
I 

II 

51 TE MANAGER: Z;:;"""!0 ~.:>re4..... 
PROJECT NAME:tt/12! ~-;; 6" jJ 
BRE PROJECT NO.: 279.2 CODE: ___ _ 

SHIPPED TO: PAGE.J OF.:{ I 
,... 6!jI(¥(~,,A. 

C-jJ£~0~~,NJe..;p/5(r!IIJCR.s: ,;4-1~ • 
P.O. NO.: ___________ _ 

I CHAIN OF CUSTODY RECORD 

"I SAMPLED BY (PRINT): ~~ ~c.,-,1P$ 1.4'A4 ~('"~~y'f1 SAMPLE I x J-!I ~~R[E4S, ....,:,{:y-' -I--+--I---/---;f--I--I--I 

SAMPLER SIGNATURE: ~~,.t ~p/t2!{) ~ ~YPEm ~ §~. 
J ~~~ I DATE I TIME I SAMPLE IDENTIFICATION /sl g I::; ! ~, , __ ...... _ .. _. 

li46~~/~o~1 c£F-/6 - tf3S -01 I I X !6W! 1/ I I (I >? I 

12-1F7!!/J.:oo I cCr-I' - ~tfJ-o/ I I X Ivl-ll I" 1 I 1 ~ 
I ' i. i i • 

Irlf111lJ1D 01 cEr--/6 - lOS-oj 1 K !il-W ! ! I ! 1 I I I 
~~m!lt·oo ! dr-It - 0 70 -0/ ! X !'J-w! ! I ! ! ( ! ! 
1 1 I I 1 " I I I I 

____ ~I __ ~I--~I----------------~~I~I~!I I I I ! 
I I I 

--------------------------------~~~~ I I I I . . . 

I " I ~----------

SEAL INTACT? DATE: AL INTACT? DATE: 

YES NO N/A TIME: NO N/A TIllE: 

SEAL INTACT? DATE: SEAL INTACT? DATE: I 

NO N/A TIME: YES NO N/A TIllE: 

SEAL INTACT? DATE: SEAL INTACT? DATE: 

YES NO N/A TIME: YES NO N/A TIllE: 

I SPECIAL INSTRUCTIONS: Jr/"l~1 I 
I SAMPLE CONTAINERS PRECLEANED BY: 
• 0 BRE 0 LABORATORY "K! MANUFACTURER I METHOD OF SHIPMENT: I L ~ - C- f/ ,.. I tflLL Ut LAUINu NU.: : 

I 
~ITE-nJLLY EXECUTED copy SAMPLING TEAM: ~. L RECEIVED fOR LABOR.HOR~ 2116 1 
YELLOW-m:CEIVlNG LABORATORY copy 76 ~ ,ti4(4fttl .,. BY (SIGNATURE): C ~._ No. , 
PINk-SAMPLERS' COPY/OA cOPY "'"' J. ~.,c I' 
COlDENROD-SITE MANAGERS' copy g()tV W~.J7?;fH{)rr DATE: e;/,L/ut, 11M[: f/~ ,,""..f-':= 



--/ ·:-,""'1 _-r.:;.,..-{, .... ""4"5 T?C 
• .. ".... / -.r- - ~ -f-

c,,( u - U'> I (J~ 

SI TE MANAGER: _ ~->G'1 r"1' '-,.t:..¢ 
-"-'~,-----

PROJECT NAME: _, :.::~~., c '''' __ :; I ...::.:/;:,.- /,! 

BRE PROJECT tIO.: If ?~ ___ CODE: ----

----------- --- ---- ---" 

I I 

SHIPPED TO: PAGE LOFd_ 
:1 _ / --, ~/ I - ':;,J,j1,(4; V;<.J:( 

{~~:~>~~;/,.,.JI. r/"::'I./ :'\;. 'i:·c· .. · ~: _ ...... 0~ 
. (LABORA TORY NAME, dTY) 

I 
I 
I 

----~--~--~---------------~~~ ~~~~~~~~--------------. 

1 1 I 
~~--~--------------~~~-. . , 

I I I 
~~-..; 

I I I , 
~--~--~~----------------~~I~~I ~I __ ~~~~~~~------------~ 

I ! I I I I I I I I I ! ! ! ! 
TOTAL NUMBER OF CONTAINERS I:} 13 1/1/ 1/1/1/1/1/1/31 

SEAL INTACT? DATE: DATE: 

YES NO N/A TIME: NO N/A TIME: 

DATE: SEAL INTACT? DATE: 

NO N/A TIME: ,:1 (;) . .::>.:;., YES NO N/A TIME: 

DATE: RECEIVED BY (SIGNA lURE) SEAL INTACT? DATE: 

YES N/A TIME: ® YES NO N/A TIME: 

I SPECIAL INSTRUCTIONS: 

I SAMPLE CONTAINERS PRECLEANED BY: 
o BRE 0 LAROr<A TORY MANUF ACTURER METHOD OF 

I I ~'rr "'''-' '''<va" '''''' SAMPLING TEAM: ~ '~A 
No. 3165 YELLOW-RECEIVING LABORATORY cOPy OM .A/tc.c &;4 

PINK-SAMPLERS' COPY/QA copy JJCN ~.}/t>/c.,//c// ',- DATE: GOLDENROD-SITE MANAGERS' copy 



(~}ic'~ 7i.;.<..L, .N':';.5 (1.(', C/.,.J.-/ 

GDsrown & R06i1!iiVtro;;;;ntal . 
L '7. (, ./ .,¥ .. ~~-

REPORT TO ADUESS; / 'Of" "-l. !1,J·<'/,/~:J·".J)~ _. ./. '/. r" J' ~ 7'IA.:.'r ),i.. ·,..Jt' /" (:'" l, .... < ~ ( 

T[LEPHUE; ~/: r'_~.)J~·i/(~ :J rH;/C'I' n)·· ('('.:'i~~ 

51 TE MANAGER: ~:-;;/'1 /./! ~c7!'--::'-:"-
PROJr:CT NAME: =~-;-J)' u_'.;.(1 hi- !.J 

'-, 9') 
BRE PHOJ[CT NO.: . L? L-f ' __ CODE: ___ _ 

P.O. NO.: 

SHIPPED TO: PAGE~ OF ~ ~ - -
(,;,71e/.'JI. ,'t. ,..., 1 - . , ~-

(;L'If".:/((·'t~_e/'d/ \~){~;(~<; /If /', / 

(LABORATORY NAME, CITY) 

I CHAIN OF CUSTODY RECORD 
I If' .~_. .' .--------y-- i I 

I SAMPLED BY (PRINT):2"Z' "'1 /C . •. j (.,' crY'/' Q..:0 I ::-.,\MPLE I I PRfS. 

, ~ )'/f,,..:/. ,..:;, IYPE ~ TYPE • / f f " I 
SAMPLER SIGNATURE: . 4'011 I _u " .' ,. • ,~ jp '; 

~~8 I DATE I TIME ( :MPLE JOENTIFICA TlON i ~ I g I ~ /,t . . 
.- I I " ~ll-~f...l..........f-/----L-/~~~~''-...;...~--J-___ -=-=':':;':=::'':':'':::::-_-! 

~ ~-N-711 Jf.:Jo ! ekE-It -- 41S-o/ ! V:6-a...i! I I I I II I 
I I! I I ! I I I 
I I I I I II I 
I i 'i~~~-7~~~i~------------~ 

! Iii 
I 
• 

~ __ ~_~_+-_____ ~ _______ ~~~~ I I 

__ ---~-~-~---------------~~---- I I 
~ ___ ~ __ ~ __ +-________________ ~~~~ ! I 

~-+~I I 
~---~--~--~---------------~ I 
~----~--~-~-----------------~----~, ~, ~~~~~~-+~-+----------~ 

I I 

I 
EMPTY BOTTlES RELINQUISHED BY (SIGNATURE) 

ill 

I RELINQUISH~SIGNt~R. ~ @ 1/~//tU.~ 

_. I _____________ • • ____ .~_ • 

TOTAL NUMBER OF CONTAINERS III I i / I 
SEAL INTACT? I DATE: I EMPT) ~ RECf~~ ~S"GNATUR(} 

YES NO N/A TIME: (l) 7Jh..-//:.c.:··V~ 
I ~AL INTACT? 

rYEj) NO N/A 

SEAL INTACT? '7'-' '1---77 I RECElVEDBY(sTGNATURE} SEAL I 

~j) NO N/A /(Cf. .0'';' @ YES NV 

HACT? 

N/A 

DATE: 2- I-l'f" 
TIME: J /,'0,", 

I 
RELINQUISHfD BY (SIGNATURE) 

@ YES 
SEAL INTACT? 1 DATE: I RECEIVED BY (SIGNATURE) SEAL INTACT? 1 DATE: 

NO N/A nME: ® YES NO N/A I-T-IM-E-: ----~ 

I SPECIAL INSTRUCTIONS: -, LABORATORY REMARKS: . 
_. II / fcYr?L6,~p~o 

I SAMPLE CONTAINERS PRECLEANED BY: yl --- I ~ T-j'~71/ lifT '1 o BRE 0 L/,BORATORY AMANUFACTURER METHOD OF SHIPMENT/-=- - ~/\ , BILL OF LADING NO.: 

I WHITE -fULLY EXEcun:D copy , ::> 115 
YELLOW-RECEIVJNG LABORATORY copy v"J~ Nw7fYcI' No. 2 
PINK-SAMPLERS' COPY/OA copy 
GOLDENROD-SITE MANAGERS' copy DATE:!" 



GP ENVIRONMENTAL SERVICES 
METALS CASE NARRATIVE 

CLIENT: NUS SOUTHDIV 
Description: NAS CECIL FIELD CTO-051 
GP Work Order:98-09-102 
DATE: September 30, 1998 

The following data package comprises one water sample which was received at GP Environmental 
Services on September 15, 1998. The sample was analyzed for iron. and manganese by SW846 
6010B. 

The sample ID was modified to accommodate the computer software used to generate the data 
package. The following changes was made: .. 

CLIENTID MODIFIEDID LABID 

CFF-16-415-01 415-91 9809102-011 

A matrix spike, duplicate, and serial dilution were performed on the sample. All were within the 
control limits. 

All QAlQC criteria were met. 

M '\~cl '\.'1 

~a~SD· ~ t 

4002 



ENVIROFORMS/INORGANIC CLP 

COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No.: SDG No.: NUS102 

SOW No. : 3/90 

Sample No. 
415-01 
415-01D 
415-01S 

Were rcp interelement corrections applied? 

Were rcp background corrections applied? 
If yes, were raw data generated before 
application of background corrections? 

Comments: 

Lab Sample ID. 
9809102-01 
9809102-01 
9809102-01 

Yes/No YES 

Yes/No YES 

Yes/No NO 

r certify that this data package is in compliance with the terms and 
conditions of the contract, both technically and for completeness, for 
other than the conditions detailed above. Release of the data contained 
in this hardcopy data package and in the computer-readable data submitted 
on floppy diskette has been authorized by the Laboratory Manager or the 
Manager's deJl' gnee, as verified by the following signature .. . . V - , 
'Signature: ~VU:rvl Name: \ D..+VUlO- VIer-'ll 
Date: Title: rYu..-tC&":::> m.lli~ 

COVER PAGE - IN 
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GPE~RONMENTALSERVICES 

METALS CASE NARRATIVE 

CLIENT: NUS_SOUTHDIV 
Description: NAS CECIL FIELD CTO-OSI 
GP Work Order:98-09-11O 
DATE: September 30, 1998 

The following data package comprises four water samples which were received at GP Environmental 
Services on September 16, 1998. The samples were analyzed for iron, and manganese by SW846 
60 lOB. 

The sample IDs were modified to accommodate the computer software used to generate the data 
package. The following changes were made: 

CLIENTID MODIFIEDID LABID 

CFF-16-43S-01 43S-01 9809110-011 
CFF-16-44I-Ol 441-01 9809110-021 
CFF-16-IOS-01 10S-01 9809110-031 
CFF -16-09D-0 1 09D-Ol 9809110-041 

A matrix spike, duplicate, and serial dilution were performed on batch sample 9809021-01 for all 
required analytes. The matrix spike could not be recovered for iron. The spike addition was 
insignificant. 

All QAlQC criteria were met . 

.. 
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GPL LABORATORIES, LLLP 

WET CHEMISTRY CASE NARRATIVE 

CLIENT: Tetratech NUS 
GP Work Order: 9809110 
DATE: October 9,1998 

The following data package is composed of four water samples received by GPL 
Laboratories on September 15, 1998. The samples were analyzed for Sulfide, Chemical 
Oxygen Demand (COD), Biological Oxygen Demand (BOD), Total Organic Carbon 
(TOC), Total Alkalinity, Carbonate Alkalinity, Bicarbonate Alkalinity, and Bromide, 
Chloride, Nitrite, Nitrate, Orthophosphate, and Sulfate by Ion Chromatography (IC). 

The QC for the Orthophosphate and Bromide samples in the original run; the samples 
were reanalyzed with acceptable QC but the original results are being reported due to 
holding times. 

A duplicate and matrix spike analysis was performed on sample CEF-16-09D-01 for 
TOC. A duplicate analysis was performed on sample CEF-16-09D-OI. A duplicate and 
matrix spike analysis was performed on sample CEF-16-441-01. All other QAJQC 
criteria were met. 

Signature: CL !5 ~ /l... ( 
2)' 

Reviewed by: ~~ 

Date: /0 ' '7'" 78 

Date: (0 - er -«'0' 
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ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. 
Blank 

Analyte (ug/L) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 20.0 
Lead 
Magnesium 
Manganese 1.0 
Mercu!:y 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium" 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

C 

-
-
-
-
-
-
-
-
-
-
-U -
-
U -
-
-
-
-
-
-
-
-
-
-
-
-

Conti 

1 

21.3 

1.0 

nuing Calibration 
Blank (ug/L) 
C 2 C 3 

B 20.0 U 20.0 

1.0 U 1.0 

FORM III - IN 

C 

U 

SDG No.: OOS102 

Prepa
ration 
Blank C M 

___ -=2.:1;..:, . .:.3 B P 

1.0 U P ----=...:....;;. 
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ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

3 
BLANKS 

Contract: 

SAS No. : 

preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

Aluminum - - -
- - -Antimony -Arsenic - -
-Barium - -
-Beryllium - -

Cadmium - - -
- - -Calcium - - -Chromium - - -Cobalt - - -COEEer - - -Iron 20.0 U 20.0 U 20.0 U - - -Lead 

Magnesium - - -
- - -Manganese 1.0 U 1.0 U 1.0 - - - U 

Mercu;:y 
Nickel - - -

- - -Potassium 
Selenium - - -

-Silver - -
- - -Sodium 

Thallium-o - - -
Vanadium - - -

- - -Zinc - - -Cyanide - - -Boron - - -Tin - - -

FORM III - IN 

SDG No.: NUS102 

Prepa
ration 
Blank C M 

P 
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ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial -
Calib. Continuing Calibration 
Blank Blank (ug/L) 

Analyte (ug/L) C 1 C 2 C 3 C 

- - -Aluminum - - - -
Antimony - - - -Arsenic - - - -Barium - - - -Beryllium - - - -
Cadmium - - - -Calcium - - - -
Chromium - - - -
Cobalt - - - -
COEEer - - - -Iron 20.0 U 38.9 B - - - -Lead - - - -
Magnesium - - - -
Manganese 1.0 U 1.0 U - - - -
Mercury - - - -Nickel - - - -
Potassium - - - -
Selenium - - - -Silver - - - -Sodium - - - -Thallium"' - - - -Vanadium - - - -Zinc - - - -
Cyanide - - - -Boron - - - -
Tin - - - -

FORM III - IN 

SDG No.: NUSI02 

-
Prepa-
ration 
Blank C M 

-
-
-
-
-
-
-
-
-
-
-
-
- P -
-
-
-
-
-
-
-
-
-
-
-
-
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m 
··TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

T@lfl Tech NUS INTERNAL CORRESPONDENCE 

M.SPERANZA 

GRETCHEN PHIPPS 

PITT -10-8-226 

DATE: 

COPIES: 

NOVEMBER 6, 1998 

DVFILE 

INORGANIC DATA VALIDATION-IRON, MANGANESE AND 
MISCELLANEOUS 
CTO 051 - CECIL FIELD 
SDG'S - 9809117,9809129, AND 9809149 

12JAqueousJ 

CEF-16-11DD-01 
CEF-16-451-01 
CEF-16-421-01 
CEF-16-32S-01 

CEF-16-21S-01 
CEF-16-DPI-01 
CEF-16-271:"01 
CEF-16-35S-01 

CEF-16-23D-01 
CEF-16-221-01 
CEF-16-DP2-01 
CEF-16-38S-01 

The sample set for CTO 051, NAS Cecil Field, SDG 98091117,9809129 and SDG 9809149, 
consists twelve (12) aqueous environmental samples. Two (2) field duplicate pairs (CEF-16-451-
011 CEF-16-DPI-01 and CEF-16-271-011 CEF-16-DP2-01) were included within this SDG. 

All samples were analyzed for iron, manganese, o-phosphate, dissolved sulfide, alkalinity, 
bicarbonate alkalinity, biological oxygen demand (BOD), bromide, chemical oxygen demand 
(COD), chloride, nitrate, nitrite, sulfate, total organiC carbon (TOC) and carbonate alkalinity. The 
samples were collected by Tetra Tech NUS on September 16,17 and 22,1998 and analyzed by 
GP Environmental Services. 

Iron and manganese analyses were conducted using SW-846 method 6010B. BOD analyses 
were conducted using EPA method 405.1. COD analyses were conducted using EPA method 
410.1. Chloride, Bromide, Nitrate, Nitrite, O-Phosphate and Sulfate analyses were conducted 
using EPA method 300. Dissolved sulfide analyses were conducted using ePA method 376.1. 
Alkalinity analyses were conducted using EPA method 310.1. 

The data was evaluated based on the following parameters: . 

* • 
* • 

• 
• 

* 

Data Completeness 
Holding Times 
Calibratioq Verifications 
Laboratory Blank Analyses 

All quality control criteria were met for this parameter. 

The attached Tables 1 and 2 summarizes the validation recommendations which were based on 
the following information: 
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DATE: 

M. SPERANZA - PAGE 2 
NOVEMBER 6, 1998 

Calibration Verifications 

PITT -10-8-226 

Continuing Calibration Verifications (CCV's) Percent Recoveries (%R's) for chloride analyses 
affecting were outside the 90-110% quality control limit. The positive result reported for chloride 
analyses were qualified as estimated, "J". 

CCV %R for nitrate analyses affecting SDG's 9809117 and 9809149 was <90% quality control 
limit. The nondetected results reported for nitrate analyses in the affected samples were qualified 
as estimated, "UJ". 

CCV's %R's for o-phosphate analyses were <90% quality control limit. The positive and 
nondetected results reported for o-phosphate analyses were qualified as estimated, "J" and "UJ", 
respectively. 

CCV %R for bromide analyses affecting SDG 9809149 was <90% quality control limit. The 
positive results reported for bromide analyses in the affected samples were qualified as estimated, 
"J". 

CCV %R for nitrite analyses affecting SDG 9809149 was <90% quality control limit. The 
nondetected results reported for nitrite analyses in the affected samples were qualified as 
estimated, "UJ". 

CCV %R for sulfate analyses affecting SDG 9809149 was <90% quality control limit. The positive 
results reported for sulfate analyses in the affected samples were qualified as estimated, "J". 

CCV %R for TOC analyses affecting SDG 9809117 was <90% quality control limit. The positive 
results reported for TOC analyses in the affected samples were qualified as estimated, "J". 

Laboratory Blank Analyses 

Affected samples: All 

(1) 

(2) 

Analyte 
Iron(1) 
Manganese*(2) 

Maximum 
Concentration 
29.8~g/L 

11.6~g/L 

Affected SDG's: 9809117 and 9809129 
Affected SDG: 9809149 

Action 
Level(agueous) 
149~g/L 

58~g/L 

* Maximum concentration present in preparation blank. 

An action level of 5X the maximum concentration has been used to evaluate the sample data for 
blank contamination. Positive results < the action level for magnesium in the affected samples 
were qualified ,"U", as a result of blank contamination. No action was taken for iron since the 
results for iron were greater than the action level. 

Executive Summary 

Laboratory Performance: Several CCV's for several analyses were outside the 90-110% 
quality control limit. Iron and magnesium were present in the laboratory method I preparation 
blanks. 

Other Factors Affecting Data Quality: None. 
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PITT -10-8-226 

The Data for these analyses were reviewed with reference to the "National Functional Guidelines 
for Inorganic Review", February 1994 and the NFESC document entitles "Navy Installation 
Restoration Laboratory Quality Assurance Guide." (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)." 

~v+~~!P~ 
Tetra Tech NUS I 

Gretchen A. Phipps 

£-~~ 
Tetra TecUS 
Joseph A. Samchuck 
Quality Control Officer 
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MEMO TO: M. SPERANZA - PAGE 5 
DATE: NOVEMBER 6, 1998 

Cecil Field 
SDG 9809117 
SDG 9809129 
SDG 9809149 

Table 1 - RECOMMENDATION SUMMARY 

Iron 
Manganese A 1 

O-phosphate J1 
Dissolved sulfide 
Alkalinity 
Bicarbonate alkalinity 
BOD 
Bromide 
COD 
Chloride 
Nitrate 
Nitrite 
Sulfate 
TOC 
Carbonate alkalinity 

If the field is left blank, the qualifier is A - Accept data. 

PITI-10-8-226 

Accept data, but qualify results less than the blank action level as nondetected, 
"U", as a result of laboratory blank contamination. 

Accept data, but qualify positive and nondetected results as estimated, "J" and "UJ", 
respectively, as the result of CCV %R. 



APPENDIX A 
Qualified Analytical Results 



Quaiifier Codes: 

a 

b 

c 

d 

e 

f 

g 

h 

k 

m 

n 

o 

p 

q 

s 

u 

v 

= 

= 

Lab Blank Contamination 

Field Blank Contamination 

Calibration iLe., % RSDs. %Ds.ICVs. CCVs. RPDs. RRFs. etc.) Noncompiiance 

MSIMSD Noncompliance 

LCSlLCSD Noncompiiance 

Lab Duplicate imprecision 

Field Duplicate Imprecision 

Holding Time Exceeriance 

ICP Seriai Dilution Noncompiiance 

GFAA PDS - GFAA ~tSA's r < 0.995 

ICP Inten'erence - include lCSAB % R's 

lnsU'Ument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor instrument Perfonnance (i.e., base-time drifting) 

Uncenainty near detection limit « 2 x IDL for in organics and < CRQL for organics) 

Other problems (can encompass a nwnber ofissucs) 

Surrogates Recovery Noncompliance 

PesticicieiPCB Resolution 

% Breakdown Noncompliance ior DDT and Endrin. 

Pest/PCD % between columns for positive results. 

Non-linear calibrations. runing r < 0.995 
(correlation coefficient) 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 
IRON 

MANGANESE 

CEF-16-271-01 
09/22/98 
9809149 - 04 
NORMAL 
0.0% 

UG/L 

RESULT QUAL 

1740 

4.2 u 

CEF-16-DP2-01 
09/22/98 
9809149 - 05 
NORMAL 
0.0% 

UG/L 

CEF-16-271-01 

CODEIRESULT QUAL 

11790 

A i43.8 u 

CEF-16-32S-01 
09/22/98 
9809149 - 01 
NORMAL 
0.0% 

UG/L 

Page 

CEF-16-35S-01 
09/22/98 
9809149 - 03 
NORMAL 
0.0 % 
UG/L 

CODE !RESUL T QUAL CODE ! RESULT QUAL 

/149 i303 

A 17.7 u A i3.1 u 

CODE 

A 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC3YPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

IRON 

MANGANESE 

CEF-16-38S-01 
09/22/98 

9809149 - 02 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

215 

8.4 U 

Page 2 

I I I I I I 

100.0 % 100.0% 100.0 % 

CODE IRESUL T QUAL CODEIRESULT QUAL CODE I RESULT QUAL CODE 

·A-j-



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809129 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CEF-16-221-01 
09/17/98 
9809129 - 02 
NORMAL 
0.0% 
UG/L 

CEF-16-421-01 
09/17/98 
9809129 - 01 
NORMAL 
0.0% 
UG/L 

1 1 

100.0% 

1 1 

100.0 % 

I 
RESULT QUAL CODE IRESULT QUAL CODE IRESULT QUAL CODE I RESULT 

INORGANICS I 
IRON 597 921 

MANGANESE 1.8 :29.2 

Page 

QUAL CODE 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICs 

IRON 

MANGANESE 

CEF-16-11DD-Ol 
09/16/98 
9809117 - 02 
NORMAL 
0.0% 

UG/L 

RESULT QUAL 

365 

40.6 

CEF-16-21S-01 
09/16/98 
9809117 - 03 
NORMAL 
0.0% 
UG/L 

CEF-16-23D-Ol 
09/16/98 
9809117 - 04 
NORMAL 
0.0% 

UG/L 

Page 

CEF-16-451-01 
09/16/98 
9809117 - 01 
NORMAL 
0.0% 

UG/L 

CODE!REsULT QUAL CODEjREsULT QUAL CODE I RESULT QUAL 

1238 i495 ·--··~134700 
11.5 .49.4 1126 

CODE 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

IRON 

MANGANESE 

CEF-16-DP1-01 
09/16/98 
9809117 - 05 
NORMAL 
0.0% 

UG/L 

CEF-16-451-01 

RESULT QUAL 

34300 

124 

Page 2 

I I I I I I 

100.0 % 100.0 % 100.0 % 

CODE IRESUL T QUAL CODEIRESULT QUAL CODE!RESULT QUAL CODE 

1-
-1--



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809129 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CEF-16-221-01 CEF-16-421-01 
09/17/98 09/17198 I I 
9809129 - 02 9809129 - 01 
NORMAL NORMAL 
0.0% 0.0% 100.0 % 

MGIL MGIL 

RESULT QUAL CODE IRESUL T QUAL CODEIRESULT 

MISCELLANEOUS PARAMETERS 

ALKALINITY 

BICARBONATE ALKALINITY 

1.0 

1.0 

U 14.2 

U 11.0 U 

BIOLOGICAL OXYGEN DEMAND 2.0 U 12.0 U 
BROMIDE 0.10 U :0.10 U 

CARBONATE ALKALINITY 1.0 U : 1.0 U 

CHEMICAL OXYGEN DEMAND 10.3 17.75 
CHLORIDE 3.62 J C :2.14 J C 

DISSOLVED SULFIDE 19.0 12.0 U 
NITRATE 0.10 U jO.10 U 

NITRITE 0.10 U iO.10 U 

ORTHOPHOSPHATE 0.10 UJ C 10.10 UJ C 

SULFATE 51.5 13.89 

TOTAL ORGANIC CARBON 4.33 :2.57 
I 

Page 

I I 

I 100.0 % 

QUAL CODE 1 RESULT QUAL CODE 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

CEF-16-11DD-01 
09/16/98 
9809117 - 02 
NORMAL 
0.0% 
MG/L 

RESULT QUAL 

CEF-16-21S-01 
09/16/98 

9809117 - 03 
NORMAL 
0.0% 
MG/L 

CEF-16-23D-01 
09/16/98 

9809117 - 04 
NORMAL 
0.0% 
MG/L 

------ -----

Page 

CEF-16-451-01 
09/16/98 

9809117 - 01 
NORMAL 
0.0% 
MG/L 

CODE 'RESULT QU~ CODE IRESUL T_ QUAL CODE ! RESULT QUAL 

MISCELLANEOUS PARAMETERS I I I" 

ALKALINITY 260 7.9 243 1.0 U 

BICARBONATE ALKALINITY 260 ,7.9 i 243 i 1.0 U 
BIOLOGICAL OXYGEN DEMAND 2.0 U i2.0 U i2.0 U ,2.0 U 
BROMIDE 0.10 U :0.10 U ,0.10 U 11.0 U 

CARBONATE ALKALINITY 1.0 U i 1.0 U-i 1.0 U i 1.0 U 

CHEMICAL OXYGEN DEMAND 5.0 U u~8.6 i 5.2 : 83.1 

CODE 

1 1 
CHLORIDE 9.46 J C 12.81 J C 13.15 J C 11.45 J C 

DISSOLVED SULFIDE 2.0 U :2.0 U 12.0 U 12.0 U 
--- 1 1 

NITRATE 0.10 UJ C !0.10 UJ C 10.10 UJ C 10.10 UJ C 
NITRITE 0.10 u---;O.1-0-- U jO.10 U ,0.10 U 

ORTHOPHOSPHATE 0.10 UJ C :0.10 UJ C iO.10 UJ C 10.10 UJ C 
SULFATE 105 10.471 : 18.1 : 1.0 U 

I 
TOTAL ORGANIC CARBON 1.95 J C 116.6 J C 12.41 J C 116.1 J C 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

MISCELLANEOUS PARAMETERS 

ALKALINITY 

BICARBONATE ALKALINITY 

BIOLOGICAL OXYGEN DEMAND 

BROMIDE 

CARBONATE ALKALINITY 

CHEMICAL OXYGEN DEMAND 

CHLORIDE 

DISSOLVED SULFIDE 

NITRATE 

NITRITE 

ORTHOPHOSPHATE 

SULFATE 

TOTAL ORGANIC CARBON 

CEF-16-DP1-01 
09/16/98 
9809117 - 05 
NORMAL 
0.0% 
MG/L 
CEF-16-451-01 

I I 

100.0 % 

RESULT QUAL CODE IRESUL T QUAL 

1.0 U 

1.0 U 

5.64 

1.0 U 

1.0 U 

83.3 

111 J C i 
2.0 

0.10 U 

0.10 UJ C 

0.10 UJ C I 

1.13 

19.8 J C 

Page 2 

I I I I 

100.0 % 100.0% 

CODE IRESUL T QUAL CODE I RESULT QUAL CODE 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

CEF-16-271-01 
09/22/98 
9809149 - 04 
NORMAL 
0.0% 
MG/L 

CEF-16-DP2-01 
09/22/98 
9809149 - 05 
NORMAL 
0.0% 
MG/L 
CEF-16-271-01 

1 1 

CEF-16-32S-01 
09/22/98 
9809149 - 01 
NORMAL 
0.0% 
MG/L 

Page 

CEF-16-35S-01 
09/22/98 
9809149 - 03 
NORMAL 
0.0% 
MG/L 

RESULT QUAL CODE IRESUL T QUAL CODE IRESUL T QUAL CODE I RESULT QUAL CODE 
1 1 1 

MISCELLANEOUS PARAMETERS I I I 
ALKALINITY 5.25 2.1 12.6 5.25 

BICARBONATE ALKALINITY 1.0 U :1.0 U :1.0 U 11.0 U 
BIOLOGICAL OXYGEN DEMAND 2.0 U 12.0 U 18.28 : 2.0 U 
BROMIDE 0.106 J C iO.106 J C iO.109 J C jO.124 J C 

CARBONATE ALKALINITY 1.0 U : 1.0 U : 1.0 U 1 1.0 U 
CHEMICAL OXYGEN DEMAND 20.2 117.7 120.2 :30.4 
CHLORIDE 2.76 J C i3.23 J C i5.34 J C 111.1 J C 

DISSOLVED SULFIDE 2.0 U :2.0 U : 2.0 U 12.0 U 
. NITRATE 0.10 UJ C 10.10 UJ C 10.10 UJ C :0.10 UJ C 
NITRITE 0.10 UJ C iO.10 UJ C iO.10 UJ C 10.10 UJ C 

ORTHOPHOSPHATE 0.10 UJ C :0.10 UJ C :0.10 UJ C .0.10 UJ C 

SULFATE 2.5 J C 12.59 J C 13'.22 J C : 3.43 J C 

TOTAL ORGANIC CARBON 2.88 :2.48 13.04 17.46 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

MISCELLANEOUS PARAMETERS 

ALKALINITY 

BICARBONATE ALKALINITY 

BIOLOGICAL OXYGEN DEMAND 

BROMIDE 

CARBONATE ALKALINITY 

CHEMICAL OXYGEN DEMAND 

CHLORIDE 

DISSOLVED SULFIDE 

NITRATE 

NITRITE 

ORTHOPHOSPHATE 

SULFATE 

TOTAL ORGANIC CARBON 

CEF-16-38S-01 
09/22/98 
9809149 - 02 
NORMAL 
0.0% 
MG/L 

1 1 

100.0% 

RESULT QUAL CODEIRESULT QUAL 

14.7 

1.0 U 
2.0 U 
0.182 J C-j 

1.0 U 

35.4 

7.70 J C I 
2.0 U 

0.339 J C I 

0.10 UJ C-j 
0.10 UJ C 

9.92 J C.-
24.2 

Page 2 

1 1 1 1 

100.0 % 100.0% 

CODEIRESULT QUAL CODE I RESULT QUAL CODE 



APPENDIX 8 
Results as reported by the Laboratory 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

IDD-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 

Matrix (soil/water): WATER 

Level (low /med) : LOW 

Lab Sample ID: 9809117-02 

Date Received: 09/17/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 365 P 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 40.6 P 
7439-97-6 Mercury 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7740-42-0 Tin 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

4005 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

21S-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No. : SDG No.: TET117 

Matrix (soil/water): WATER 

Level (low/med): LOW 

Lab Sample ID: 9809117-03 

Date Received: 09/17/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

color Before: YELLOW 

Color After: YELLOW 

Comments: 

Analyte Concentration C Q M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 238 P 
Lead 
Magnesium 

l.5 B p Manganese ---Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLOUDY 

Clarity After: CLEAR 

FORM I - IN 

Texture: 

Artifacts: 

4006 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

23D-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: TETJ.J. 7 

Matrix (soil/water): WATER 

Level (low/med): LOW 

Lab Sample ID: 9809117-04 

Date Received: 09/17/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 

Color Before: COLORLESS 

Color After: YELLOW 

Comments: 

Analyte Concentration C 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 495 
Lead 
Magnesium 
Manganese 49.4 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q M 

P 

p ---

Texture: 

Artifacts: 

4007 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

451-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 

Matrix (soil/water): WATER 

Level (low/med): LOW 

Lab Sample ID: 9809117-01 

Date Received: 09/17/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 
. 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 BeEYllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 34700 P 
7439-92-1 Lead 
7439-95-4 Ma9:!:!esium 
7439-96-5 Manganese 126 P 
7439-97-6 MercuEY 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7740-42-0 Tin 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 
4004 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

DP1-01 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No.: SDG No.: TETl17 

Matrix (soil/water) : 

Level (low/med) : 

WATER 

LOW 

Lab Sample ID: 9809117-05 

Date Received: 09/17/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg dry weight): UG/L 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Be;:yllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 34300 P 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 124 P 
7439-97-6 Mercury 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7740-42-0 Tin 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

4008 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEF22I 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NAS SAS No.: CT0051 SDG No.: NUSJ.5J. 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: 9809129-02 

Date Received: 09/18/98 

Concentration Units (ug/L or mg/kg in dry weight) :UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7439.98.7 
7440.24'.6 

Color Before: COLORLESS 

Color After: YELLOW 

Comments: 

-
Analyte Concentration C Q 

-Aluminum -
Antimony -Arsenic -Barium .. 

-Beryllium -Cadmium -Calcium -Chromium -Cobalt -
COEEer -Iron 597 -Lead -Magnesium 
Manganese I ~S ~ ffi-
Mercu!:y -Nickel -Potassium -Selenium -Silver -
Sodium -Thallium -Vanadium -Zinc -Cyanide -Boron -Molybdenum -Strontium -

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

4Cr04 

M 

P 

G& IO'2~ 

i KtW- to 
~ otat&G 
'j '\ AWl)(fl ~ t . 

Texture: 

Artifacts: 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEF42I 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NAS SAS No.: CT0051 SDG No.: NUS151 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: 9809129-01 

Date Received: 09/18/98 

Concentration Units {ug/L or mg/kg in dry weight) :UG/L 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 921 P 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 29.2 P 
7439-97-6 Mercury 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7439.98.7 Molybdenum 
7440.24.6 Strontium 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: YELLOW Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

4005 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEF27I 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: 9809149-04 

Date Received: 09/23/98 

Concentration Units (ug/L or mg/kg in dry weight) :UG/L 

CAS No. 

7429-90-5 
7440-36-0 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

7740-42-8 
7740-42-0 
7439-98-7 

Color Before: COLORLESS 

Color After: COLORLESS 

Comments: 

-
Analyte Concentration C 

-Aluminum -Antimony -Arsenic -
Barium -Beryllium -Cadmium -Calcium -Chromium -Cobalt -
COEEer -Iron 1740 -Lead -Magnesium 
Manganese tj.2... '''' Iu. 

~ 
Mercury -Nickel -Potassium -Selenium -Silver -
Sodium -Thallium -Vanadium -Zinc -Cyanide -Boron -Tin -Molybdenum -

Clarity Before: CLEAR 

Clarity After: CLEAR 

FORM I - IN 

Q 

...-

M 

P 

P Sf ID-Z~ 
1-~ (CUW 

clEA~ In 

%~vd\X t, 

Texture: 

Artifacts: 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEFDP2 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Matrix (soil/water) :WATER 

Level (low /med) : LOW 

% Solids: 0.0 

Lab Sample ID: 9809149-05 

Date Received: 09/23/98 

Concentration Units (ug/L or mg/kg in dry weight) :UG/L 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 1790 P 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 43.8 * P 
7439-97-6 Mercu;:y 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7740-42-0 Tin 
7439-98-7 Molybdenum 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

4009 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEF32S 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: 9809149-01 

Date Received: 09/23/98 

Concentration Units (ug/L or mg/kg in dry weight) :UG/L 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 149 P 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 7.7 * P 
7439-97-6 Mercury 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7740-42-0 Tin 
7439-98-7 Molybdenum 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

4006 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEF35S 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

Lab Sample ID: 9809149-03 

Date Received: 09/23/98 

% Solids: 0.0 

Concentration Units (ug/L or mg/kg in dry weight) :UG/L 

CAS No. Analyte 

luminum 7429-90-5 A 
7440-36-0 An 
7440-38-2 
7440-39-3 
7440-41-7 
7440-43-9 
7440-70-2 
7440-47-3 
7440-48-4 
7440-50-8 
7439-89-6 
7439-92-1 
7439-95-4 
7439-96-5 
7439-97-6 
7440-02-2 
7440-09-7 
7782-49-2 
7440-22-4 
7440-23-5 
7440-28-0 
7440-62-2 
7440-66-6 

timony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

7740-42-8 
7740-42-0 
7439-98-7 

Cyanide 
Boron 
Tin 
Molybdenum 

-
Concentration C 

-
-
-
-
-
-
-
-
-
-
-303 -
-

,3../ -"",-.~ ~ 

-
-
-
-
-
-
-
-
-
-
-
-
-

Color Before: COLORLESS 

Color After: COLORLESS 

Clarity Before: CLEAR 

Clarity After: CLEAR 

Comments: 

FORM I - IN 

Q 

4007 

M 

-
-
-
-

-
-

P 

P (j? ){)·ZS" 

9I /IA A CftiT 

- cJiett~ ~ 
~"'I~ 

Texture: 

Artifacts: 



ENVIROFORMS/INORGANIC CLP 
SAMPLE NO. 

1 
INORGANIC ANALYSIS DATA SHEET 

CEF38S 
Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Matrix (soil/water) :WATER 

Level (low/med): LOW 

% Solids: 0.0 

Lab Sample ID: 9809149-02 

Date Received: 09/23/98 

Concentration Units (ug/L or mg/kg in dry weight) :UG/L 

CAS No. Analyte Concentration C Q M 

7429-90-5 Aluminum 
7440-36-0 Antimony 
7440-38-2 Arsenic 
7440-39-3 Barium 
7440-41-7 Beryllium 
7440-:-43-9 Cadmium 
7440-70-2 Calcium 
7440-47-3 Chromium 
7440-48-4 Cobalt 
7440-50-8 COEEer 
7439-89-6 Iron 215 P 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 8.4 B * P 
7439-97-6 Mercury 
7440-02-2 Nickel 
7440-09-7 Potassium 
7782-49-2 Selenium 
7440-22-4 Silver 
7440-23-5 Sodium 
7440-28-0 Thallium 
7440-62-2 Vanadium 
7440-66-6 Zinc 

Cyanide 
7740-42-8 Boron 
7740-42-0 Tin 
7439-98-7 Molybdenum 

Color Before: COLORLESS Clarity Before: CLEAR Texture: 

Color After: COLORLESS Clarity After: CLEAR Artifacts: 

Comments: 

FORM I - IN 

4008 



Page 1 
RUN SUMMARY SHEET 

Sulfide 

lATA FILE: S2_91898 
NSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

.eg Lab 10 Client 10 Rep1 Rep? Raw Cone. Result MDL Units ~eeovery ~PO ~SO 

1 BLANK IC8 0 0.000 . 0.000 2.00 ~/L 

2 PREP BLANK PB 0 0.000 0.000 2.00 I119/L 
3 9808266-01 W1 0 0.000 0.000 2.00 ~/L 

4 9808266-010 W10 0 0.000 0.000 2.00 IqI/L DIY BY 
5 9808266-02 W2 0 0.000 0.000 2.00 ~/L 

6 9809031-01 AD-6833 0 0.000 0.000 2.00 I119/L 
7 9809102-01 CEF-16-415-01 0 0.000 0.000 2.00 I119/L 
8 9809110-01 CEF-16-43S-01 0 0.000 0.000 2.00 I119/L 
9 9809110-02 CEF-16-441-01 0 0.000 0.000 2.00 I119/L 

10 9809110-03 CEF-16-10S-01 0 0.000 0.000 2.00 ~/L 

11 9809110-04 CEF-16-09D-01 0 0.000 0.000 2.00 ~/L 

12 9809117-01 CEF-16-451-01 0 0.000 0.000 2.00 ~/L -13 BLANK CCB 0 0_000 0.000 2.00 I119/L 
14 9809117-02 tEF-16-1100-01 0 0.000 0.000 2.00 ~/L 

15 9809117-03 tEF-16-21S-01 0 0.000 0.000 2.00 I119/L 
16 9809117-04 tEF-16-230-01 0 0.000 0.000 2.00 ~/L 

17 9809117-05 tEF-16-0P1-01 0 0.000 0.000 2.00 I119/L 
18 9809082-02 E03-5003-01-121 0 0_000 0.000 34.7 mg/Kg 
19 9809082-03 E03-S003-01-122 0 0.000 0.000 14.1 I119/Kg 
20 9809082-04 E03-S003-01-123 0 0.000 0.000 13.1 I119/Kg 
21 9809OB2-05 E03-5003-01-124 3 3_00 21.3 14.2 mg/Kg 
22 9809082-06 E03-S003-00-125 0 0.000 0.000 2.00 mg/L 
23 BLANK tCB 0 0_000 0.000 2.00 mg/L 
24 9809082-07 E03-5003-00-126 0 0.000 0.000 2.00 mg/L 
25 9809082-08 E03-5OOO-01-127 0 0.000 0.000 27.1 mg/Kg 
26 9809082-080 E03-S000-01-127 0 0.000 0.000 27.2 me/Kg DIY BY 
27 BLANK CB 0 0.000 0.000 2.00 ~/L 

5004 



DATA FILE: 52_92498 
INSTRUMENT FILE: 

Seq Lab ID Cl ient ID 
1 BLANK ICB 
2 9809129-01 CEF-16-421-01 
3 9809129-01D CEF-16-421-01D 
4 9809129-02 CEF-16-221-01 
5 BLANK CB 

RUN SUKMARY SHEET 
Sulfide 

Page 1 

INSTRUMENT: WET_LAB ANALYZED: 09/24/1998 

Rep1 Rep2 Raw Cone. Result MDL Units XRecovery XRPD XRSD 
0 0.000 0.000 2.00 ms/L 
0 0.000 0.000 2.00 ms/L 
0 0.000 0.000 2.00 ms/L DIV BY 
19 19.0 19.0 2.00 ms/L 
0 0.000 0.000 2.00 ms/L 

..... ~ ."" ....... 

S;i~etJ~ l ~uperVisor"7 Date 

5004 



DATA FILE: S2_92998 
INSTRUMENT FILE: 

Seq Lab 10 Client 10 Rep1 
1 BLANK ICB 0 
2 9809149-01 CEF-16-32S-01 0 
3 9809149-02 CEF-16·38S·01 0 
4 9809149-03 CEF·16·35S-01 0 
5 9809149-04 CEF-16-271-01 0 
6 9809149-05 CEF-16-0P2-01 0 
7 9809149-050 CEF-16-0P2-010 0 
8 BLANK CB 0 

JH 
Analyst 1 Date 

RUN S'OHMARY SHEET 
Sulfide 

INSTRUMENT: WET_LAB ANALYZED: 09/29/1998 

Rep2 Raw Conc. Result MOL Units 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 

5010 

'. 

Page 1 

%Recovery %RPO %RSO 

OIV BY 



: -
-

Page 1 
RUN SUMMARY SHEET 

Alkalinity 

rA FILE: ALK91898 
STRUMENT F1 LE: INSTRUMENT: WET_LAB ANALYZEO: 09/18/1998 

g Lab IO Cl ient IO Rep1 Ree2 Raw Cone. Result MOL Units %Recovery %RPO XRSO 

1 "'C0127 \,/C0127 220.8 221 221 1.00 ms/L 94.0 

2 BLANK ICB 0 0.000 0.000 1.00 mg/L 
5 9809082-02 E03-5003-01-121 8.3 8.30 74.4 8.97 mg/Kg 
4 9809082-03 E03-5003-01-122 4.2 4.20 15.8 3.75 mg/Kg 
5 9809082-030 £03-5003-01-122 4.2 4.20 15.8 3.75 mg/Kg 0.000 
6 9809082-04 E03-5003-01-123 4.2 4.20 14.8 3.51 mg/Kg 
7 9809082-05 E03-5003-01-124 4.2 4.20 15.5 3.69 mg/Kg 
B 98090.82-06 E03-5003-00-125 2.1 2.10 2.10 1.00 mg/L 
9 9809082-07 £03-5003-00-126 0 0.000 0.000 1.00 ms/L 
o 9809082-08 E03-5000-01-127 4.2 4.20 28.7 6.83 mg/Kg 
1 PREP BLANK PREP BLANK 0 O~OOO 0.000 2.00 mg/Kg 
2 9809102-01 CEF-16-415-01 14.6 14.6 14.6 1.00 mg/L 

5 \,/C0127 "'C0127 222.9 223 223 1.00 ms/L 94.9 
4 BLANK BLANK 0 0.000 0.000 1.00 ms/L 

5 9809110-01 CEF-16-435-01 34.4 34.4 34.4 1.00 mg/L 
~ 9809110·02 CEF-16-441'01 8.33 8.33 8.33 1.00 ms/L 
7 9809110-03 CEF-16-10S-01 302 302 302 1.00 ms/L 
B 9809110-04 CEF-16-09D-01 36.5 36.5 36.5 1.00 ms/L 
9 9809117-01 CEF-16-451-01 0 0.000 0.000 1.00 mg/L 
o 9809117-02 CEF-16-11DD-01 260.4 260 260 1.00 mg/L 
1 9809117-03 CEF-16-215-01 7.9 7.90 7.90 1.00 ms/L-
2 9809117-04 CEF-16-230-01 242.7 243 243 1.00 mg/L 
5 9809117-05 CEF-16-DP1-01 0 0.000 0.000 1.00 mg/L 
4 9809117-040 CEF-16-230-010 244.8 . 245 245 1.00 mg/L 0.862 .. 
S "'C0127 \,/C0127 222.9 223 223 1.00 mg/L 94.9 
6 BLANK BLANK 0 0.000 0.000 1.00 mg/L 

i .... ,. 
7 9809113-02 E19-G\103-19.113 49 49.0 49.0 1.00 mg/L 
B 9809113-05 E19-GWQ3-38-111 56.2 56.2 56.2 1.00 mg/L ---
9 9809113-050 E19-G\103-38-111 54.2 54.2 54.2 1.00 mg/L 3.62 
o 9809113-07 E19-GW99-18-115 40.6 40.6 40.6 1.00 ms/L 
1 9809113-09 El9-GW99-14-11752.1 52.1 52.1 1.00 II19/L 

2 "'C0127 "C0127 237 237 237 1.00 mg/L 101 
5 BLANK BLANK 0 0.000 0.000 1.00 mg/l 

4 9809096-02 E19-G\lOl-19-098 4_2 4.20 4.20 1.00 mg/L 
5 9809096-020 E19-G\101-19-098 4.2 4.20 4.20 1.00 mg/L 0.000 
6 9809096-04 E19-G\102-23-100 4.2 4.20 4.20 1.00 mg/L 
7 9809096-06 E19-G\102-23·1022.1 2.10 2.10 1.00 mg/L 
8 9809096-08 E19-G\102-23-104 4.2 4.20 4.20 1.00 mg/L 

LM CLA ~( /~ - '7- r;t 
Analyst 1 Date Lab~~ Date 

5U24 



TA FILE: ALK9'898 
STRUMENT FILE: 

9 Lab 10 

9 9809096-10 
o 9809096-12 
1 9809098-02 
2 9809098-04 

3 \JC0127 
~ BLANK 

Cli ent 10 Rep' 
E19-GW99-13-1062.1 
E19-GW99-13-108 S.2 
E38-GW04-39-041 62.5 
E38-GW04-31-043 45.8 

\JC0127 
BLANK 

237 
0 

. ... 

LM 
Analyst I Date 

RUN SUMMARY SHEET 
Alkalinity 

INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

Rep2 Raw Conc. Result MOL Units 
2.10 2.10 1.00 mg/L 
S.20 S.20 1.00 mg/L 

62.5 62.5 1.00 mg/L 
45.8 45.8 '.00 mg/L 

237 237 1.00 mg/L 
0.000 0.000 '.00 mg/L 

Page 2 

~ecovery %RPD %RSD 

101 

. .. ~ ". 

5u25 



Page 1 
RUN SUMMARY SHEET 

Alkalinity 

DATA FILE: ALK00298 
INSTRUMENT FILE: INSTRUMENT: IIET_LAB ANALYZED: 10/02/1998 

Sea Lab 10 Cl ient 10 Rep1 Rep2 Raw Conc. Result MOL Units %Recovery %RPO %RSO 

1 IIC0218 ICV 224 224 224 1.00 mg/L 95.3 

2 BLANK ICB 0 0.000 0.000 1.00 mg/L 
3 9809129-01 CEF-16-421-01 4.20 4.20 4.20 1.00 mg/L 
4 9809129-02 CEF-16-221-01 0 0.000 0.000 1.00 mg/L 
5 9809129-020 CEF-16-221-01D 0 0.000 0.000 1.00 mg/L DIV BY 
6 9809146-01 PII-11 17.83 17.8 17.8 1.00 mg/L 
7 9809146-03 PII-12 0 0.000 0.000 1.00 mg/L 
8 9809149-01 CEF-16-32S-01 12.59 12.6 12.6 1.00 mg/L 
9 9809149-02 CEF-16-38S-01 14.69 14.7 14.7 1.00 mg/L 

10 9809149-03 CEF-16-35S-01 5.25 5.25 5.25 1.00 mg/L 
11 9809149-04 CEF-16-271-01 5.25 5.25 5.25 1.00 mg/L 
12 9809149-05 CEF-16-DP2-01 2.10 2.10 2.10 1.00 mg/L 

13 IIC0218 CV 226 226 226 1.00 mg/L 96.2 
14 BLANK CB 0 0.000 0.000 1.00 mg/L 

SN 
Analyst 1 Date 

5u14 
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Page 3 
RUN SUMMARY SHEET 

Bicarbonate Alkalinity 

rA FilE: AlK91898 
HRUMENT 1'1 lE: INSTRUMENT: WET_lAB ANALYZED: 09/18/1998 

J lab 10 CI ient 10 Rep1 RepZ Raw Cone. Result MOL Units XRecovery XRPO XRSO 

I \le0127 WC0127 0.000 0.000 1.00 me/l Diy. by 0 

2 BLANK ICB 0.000 0.000 1.00 me/L 
3 980908Z-02 E03-S003-01-121 0.000 0.000 8.97 III!I/Kg 
4 9809082-03 E03-S003-01 -122 0.000 0.000 3.75 I119/K9 
5 980908Z-030 E03-s003-01-122 0.000 0.000 3.75 me/Kg OIV BY 
6 9809082·04 E03-s003-01-123 0.000 0.000 3.51 me/Kg 
7 9809082-05 E03-S003-01-124 0.000 0.000 3.69 me/Kg 
8 9809082-06 E03-S003·00·125 0.000 0.000 1.00 ms/l 
9 980908Z-07 E03-S003-00·126 0.000 0.000 1.00 me/l 
o 980908Z-08 E03-S000·01·127 - 0.000 0.000 6.83 I119/Kg 
1 PREP BLANK PREP BLANK 0.000 0.000 2.00 mg/Kg 
2 9809102-01 CEF-16-415-01 14.6 14.6 14.6 1.00 ms/l 

3 WC0127 WC0127 0.000 0.000 1.00 III!I/l Diy. by 0 
4 BLANK BLANK 0.000 0.000 1.00 me/l 

5 9809110·01 CEF-16-43s·01 34.6 34.6 34.6 1.00 ms/l 
6 9809110-02 CEF-16-441-01 8.33 8.33 8.33 1.00 maIL 
7 98,09110·03 CEF-16-10S-01 302.0 302 302 1.00 mg/l 
8 9809110-04 CEF-16-090-01 36.5 36.5 36.5 1.00 me/l 
9 9809117·01 CEF-16-451-01 0 0.000 0.00,0 1.0,0 mall 
~c 98,09117-,02 CEF- 16-1100-.01 260.4 26,0 260 1.00 me/l 
~1 9809117-,03 CEF-16-21S-C1 7.9 7.9,0 7.90 1.0,0 l119/l--
:2 9809117-04 CEF-16-230·01 242.7 243 243 1.0,0 mg/l 
~ 9809117-05 CEF- 16-0P1-01 0 0.000 0.000 1.00 mg/l 
:4 9809117-040 CEF-16-230-010 244.8 245 245 1.0,0 mg/l 0.862 . 
!5 WC0127 we0127 0.000 0.0,00 1.0,0 mg/l Diy. by 0 
!6 BLANK BLANK 0.00,0 0.0,00 1.00 mg/l 

i 

!7 98091 13~02 E19-GW03-19-'113 49 49.0 49.0 1.00 ms/l. 
!8 9809113-05 E19-GWQ3-38-111 56.2 56.2 56.2 1.00 mg/l -~ 

!9 9809113·050 E19·GW03-38-111 54.2 54.2 54.2 1_00 me/l 3.62 
10 9809113-07 E19-GW99-18-115 40.6 40.6 40.6 1.,00 mg/l 
51 9809113-09 E19-GW99-14·11752.1 52.1 52.1 1.00 I119/L 

12 WC0127 WC0127 0.00,0 0.000 1.,00 l119/l DiY. by 0 
13 BLANK BLANK 0.000 0.000 1.00 mg/l 

~ 98,09,096-02 E19-GW01·19-D98 4.2 4.2,0 4.2,0 1_00 l119/l 
55 98,09096-,020 E19-GWD1-19-098 4.2 4.2,0 4.20 1.,00 mg/l ,0.000 
56 98,09,096-,04 E19-GWC2-23-1DO 4.2 4.2,0 4.20 1.0,0 mg/l 
57 9809096-,06 E19-GWD2·23-1022.1 2.10 2.10 1.00 l119/l 
58 9809096-08 E19-GW02-23-104 4.2 4.20 4.20 1.0,0 mg/l 

LM CL 13 ~ #-'1- '6 
Analyst / Date lab super~~te 
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'iA FILE: AlK91898 
~STRUMENT F lLE: 

eo lab 10 
59 9809096-10 
~o 9809096-12 
\ 1 9809098-02 
.2 9809098-04 

\3 WC0127 

Cl i~t 10 Rep' 
E19-GW99-13-1062.1 
E19-GW99-13-108 5.2 
E38-GW04-39-041 62.5 
E38-G\l04-31-043 45.8 

WC0127 
~ BLANK BLANK 

LM -- Analyst I Date 

RUN SUKMARY SHEET 
Bicarbonate Alkalinity 

INSTRUMENT: YET_LAB ANALYZED: 09/18/1998 

Rep2 Raw Cone. Result MOL Units 'AAeeovery ~PO 

2.10 2.10 1.00 mg/L 
5.20 5.20 1.00 II19/L 

62.5 62.5 1.00 II19/L 
45.B 45.8 1.00 I119/L 

0.000 0.000 1.00 mg/L Div. by 0 
0.000 0.000 1.00 mg/L 

........ 

Lab supervtso ate 

Page " 



Pl!lO~ 1 
RUN SUMMARY SHEET 

Bicarbonate Alkalinity 

DATA FILE: ALKOO298 
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 10/02/1998 

Seq Lab 10 Client 10 Repl Rep2 Raw Cone. Result MDL Units %Recovery %RPO ",RSO 

1 WC0218 ICV 0.000 0.000 1.00 mg/L Div. by 0 

2 BLANK ICB 0.000 0.000 1.00 mg/L 
3 9809129-01 CEF-16-421-01 0 0.000 0.000 1.00 mg/L 
4 9809129-02 CEF-16-221-01 0 0.000 0.000 1.00 mg/L 

5 9809129-020 CEF-16-221-01D 0 0.000 0.000 1.00 mg/L DIV BY 
6 9809146-01 PW-ll 0.000 0.000 1.00 mg/L 
7 9809146-03 PW-12 0.000 0.000 1.00 mg/L 
8 9809149-01 CEF-16-32S-01 0 0.000 0.000 1.00 mg/L 

9 9809149-02 CEF-16-38S-01 0 0.000 0.000 1.00 mg/L 
10 9809149-03 CEF-16-35s-01 0 0.000 0.000 1.00 mg/L 
11 9809149-04 CEF-16-27I-Ol 0 0.000 0.000 1.00 mg/L 

12 9809149-05 CEF-16-0P2-01 0 0.000 0.000 1.00 mg/L 

13 WC0218 cv 0.000 0.000 1.00 mg/L Div. by 0 

14 BLANK CB 0.000 0.000 1.00 mg/L 

SN 
Analyst I Date 

5u15 



'ATA FILE: B0092398 

RON SUMMARY SHEET 
Biological Oxygen Demand 

NSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 09/23/1998 

,eg Lab 10 Cl ient 10 Rep1 Rep2 Raw Conc. Result MOL Units ~ecovery 

1 UNSEEDED BLAN UBLK 1~20 0 0.600 0.600 2.00 mg/l 

2 SEEDED BLANK SBlK 0.90 0.20 0.550 0.550 2.00 mg/l 

3 We0231 G/GA 161 26.4 93.7 93.7 2.00 mg/l 46.8 

" ERA 8067 LCS 30.7 189 110 110 2.00 mg/l 133 
5 9809117-01 CEF-16-45I-01 0 0.000 0.000 2.00 mg/l 

6 9809117-02 CEF-16-11DO-01 0 0.000 0.000 2.00 mg/L 
7 9809117-03 CEF-16·21S-01 0 0.000 0.000 2.00 mg/L 

8 9809117-04 CEF-16-23D-01 0 0.000 0.000 2.00 mg/l 

9 9809117-05 CEF-16-DP1-01 5.64 5.64 5.64 2.00 mg/L 

10 9809117-050 CEF-16-DP1-010 5.41 5.41 5.41 2.00 mg/l 

'1 9809129-01 CEF-16-42I-01 0 0.000 0.000 2.00 mg/l 

12 9809129-02 CEF-16-22I-01 0 0.000 0.000 2.00 mg/L 

W~ 
Analyst 1 Date 

~ J3 ·17 LabS~ 1 Date 

5035 
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~PO ~SD 

141 
90.0 
102 
102 

4.16 



DATA FILE: B0093098 
INSTRUMENT FILE: 

Seq lab ID Cl ient ID Rep1 
1 UNSEEDED BlAN UBLK 0.60 
2 SEEDED BLANK SBlK 0.70 
3 WC0231 G/GA 119 
4 ERA 8067 lCS 54.2 
5 9809149-01 CEF-16-32S-01 8.28 
6 9809149-02 CEF-16-38S-01 0 
7 9809149-03 CEF-16-35s-01 0 
8 9809149-030 CEF-16-35S-01D 0 
9 9809149-04 CEF-16-27I-01 0 

10 9809149-05 CEF-16-0P2-01 0 

VBF 
Analyst 1 Date 

RUN SUMMARY SHEET 
Biological Oxygen Demand 

INSTRUMENT: WET_lAB ANALYZED: 09/30/1998 

Rep2 Raw Cone. Resul t MDl Units %Reeovery 
0.50 0.550 0.550 2.00 mg/L 
0.20 0.450 0.450 2.00 mg/L 
119 119 119 2.00 mg/L 59.5 
49.4 51.8 51.8 2.00 mg/L 62.5 

8.28 8.28 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/L 
0.000 0.000 2.00 mg/l 

Lab superviso~ 

5004 
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%RPD %RSD 
12.9 
78.6 
0.00 
6.55 
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Page 1 
RUN SUMMARY SHEET 

BROMIDE BY IC METHOD 300 

)ATA FILE: NUS91898 
INSTRUMENT FILE: INSTRUMENT: DIONEX ·ANALYZED: 09/18/1998 

Seq Lab ID Client 10 Rep1 Rep2 Raw Conc. Result MOL Units ~ecovery ~PO ~SO 

1 BLANK SO 975 0.103 0.103 0.100 me/L 
20.1 PPM 51 1847 0.158 0.158 0.100 me/L 
3 0.5 PPM S2 6575 0.460 0.460 0.100 ~/L 
4 1.0 PPM S3 13476 0.900 0.900 0.100 ~/L 
53.0 PPM 54 44963 2.91 2.91 0.100 mg/L 
6 5.0 PPM 55 78842 5.07 5.07 0.100 ~/L 
7 9809117-01 CEF-16-451-01 0 0.041 0.041 0.100 ~/L 

8 For N03 oOly 
9 For Cl andl 504 analY§is only 

10 For N02 oOly 
11 For P04 only 
12 BLANK ICB 0 0.041 0.041 o. 100 ~/L 

13 9809117·01 CEF-16·451-01 0 0.041 0.406 1.00 ~/L 

14 9809117-02 CEF·16·1100·01 0 0.041 0.041 0.100 ~/L 

15 9809117-03 CEF·16·21S-01 520 0.074 0.074 0.100 ~/L 

16 9809117·04 CEF·16·230·01 190 0.053 0.053 0.100 ~/L 
17 9809117·05 CEF·16-0P1-01 622 0_080 0.803 1.00 mg/L 
18 9809117-01 CEF-16-451-01 0 0.041 0.041 0.100 mg/L 
19 9809117-02 CEF-16·1100-01 176 0.052 0.518 1.00 mg/L 
20 9809117-03 CEF-16-21S-01 0 0.041 0.406 1.00 mg/L 
21 9809117-04 CEF-16·230-01 0 0.041 0.406 1.00 mg/L 
22 9809117-05 CEF-16-0P1-01 396 0.066 0.066 0.100 mg/L 

23 For N03 analysis only 
24 For Cl and S04 analysis only 
25 For N02 oOly 
26 For P04 only 
27 CCB1 CC81 0 0.041 0.041 o. 100 ~/L 

28 9809117-05S CEF-16-DP1-01S 35956 2.33 4.67 0_200 mg/L 93.4 

~tJ~ 29 9809117-050 CEF-16-0P1-010 358 0.063 0.063 0_100 mg/L 
30 9809129-01 CEF-16-421-01 0 0.041 0.041 0.100 mg/L 
31 9809129-01 CEF-16-421-01 0 0.041 0.406 1.00 mg/L 
32 9809129·02 CEF·16·221-01 386 0.065 0.065 0.100 mg/L 
33 9809129·02 CEF-16-221-01 0 0.041 0.406 1.00 mg/L 

34 For N03 analY§is only 
35 For Cl and S04 analysis only 
36 For N02 
37~ 
38 CCB2 CCB2 0 0.041 0.041 0.100 mg/L 

~ l1JQlJdIltw 
Analyst I Date 

/6-1" -9y 
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RUN SUMMARY SHEET 

BROMIDE BY Ie METHOD 300 

DATA FILE: NUS92498 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/24/1998 

Seq Lab 10 Client 10 Rep1 Rep2 Raw Cone. Resul t MOL Units %Recovery %RPO "oR SO 
1 BLANK SO 0 0.067 0.067 0.100 mg/L 
20.1 PPM S1 1194 0.142 0.142 0.100 mg/L 
3 0.5 PPM S2 6575 0.483 0.483 0.100 mg/L 
4 1.0 PPM S3 13559 0.924 0.924 0.100 mg/L 
5 3.0 PPM S4 45289 2.93 2.93 0.100 mg/L 
6 5.0 PPM S5 78861 5.05 5.05 0.100 mg/L 

7 ERA981#805 ICV 7906 0.567 1.13 0.200 mg/L 81.0 
8 For nitrite only 
9 BLANK ICB 0 0.067 0.067 0.100 mg/L 

10 9809149-01 CEF-16-32S-01 673 0.109 0.109 0.100 mg/L 
11 9809149-010 CEF-16-32s-010 619 0.106 0.106 0.100 mg/L 3.17 
12 9809149-01S CEF-16-32S-01S 34288 2.24 4.47 0.200 mg/L 87.2 
13 9809149-02 CEF-16-38S-01 1817 0.182 0.182 0.100 mg/L 
14 9809149-03 CEF-16-35S-01 911 0.124 0.124 0.100 mg/L 
15 9809149-04 CEF-16-271-01 627 0.106 0.106 0.100 mg/L 
16 9809149-05 CEF-16-0P2-01 618 0.106 0.106 0.100 mg/L 

17 CCV1 x 2 CCV1 x 2 8136 0.581 1.16 0.200 mg/L 83.0 
18 For nitrite only 
19 CCVl x 10 CCV1 x 10 1429 0.157 1.57 1.00 mg/L 112 
20 CCB1 CCB1 0 0.067 0.067 0.100 mg/L 

21 9809149-01 CEF-16-32S-01 0 0.067 0.667 1.00 mg/L 
22 9809149-010 CEF-16-32S-01D 0 0.067 0.667 1.00 mg/L 0.000 
23 9809149-01S CEF-16-32S-01S 32612 2.13 42.6 2.00 mg/L 85.2 
24 9809149-02 CEF-16-38S-01 176 0.078 0.779 1.00 mg/L 
25 9809149-03 CEF-16-35s-01 0 0.067 0.667 1.00 mg/L 
26 9809149-04 CEF-16-271-01 0 0.067 0.667 1.00 mg/L 
27 9809149-05 CEF-16-DP2-01 0 0.067 0.667 1.00 mg/L 

28 CCV2 x 2 CCV2 x 2 8671 0.615 1.23 0.200 mg/L 87.9 
29 CCV2 x 10 CCV2 x 10 1499 0.162 1.62 1.00 mg/L 115 
30 For nitrite only 
31 CCB2 CCB2 0 0.067 0.067 0.100 mg/L 

Analyst 1 Date 
d-w.l'f'i ~dW /o-b,p"Jj 

Lab upervlsor 1 Date 

5033 
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RUN SUMMARY SHEET 

Carbonate Alkalinity 

~iA FILE: ALK91898 
NSTRUMENT FILE; . INSTRUMENT: WET_LAB ANALYZED: 09/18/1998 

eg Lab 10 Client 10 Rep1 ReP? Raw Cone. Result MOL Units XIlecovery ".RPO ~RSO 

1 WC0127 "C0127 0.000 0.000 1.00 In9/L Div. by 0 

2 BLANK lCB 0.000 0.000 1.00 In9/L 
3 9809082-02 E03-$003-01-121 0.000 0.000 8.97 In9/K9 
4 9809082-03 E03-S003-01-122 0.000 0.000 3.75 I119/K9 
5 9809082-030 E03-S003-01-122 0.000 0.000 3.75 mg/Kg DIV BY 
6 9809082-04 £03-S003-01-123 0.000 0.000 3.51 1119/K9 
7 9809082-05 £03-S003-01-124 0.000 0.000 3.69 1119/Kg 
8 9809082-06 E03-S003-00-125 0.000 0.000 1.00 mg/L 
~ 9809082-07 E03-S003-00-126 0.000 0.000 1.00 mg/L 

10 9809082-08 £03-S000-01-127 0.000 0.000 6.83 mg/K9 

11 PREP BLANK PREP BLANK 0.000 0.000 2.00 I119/Kg 
12 9809102-01 CEF-16-41S-01 0 0.000 0.000 1.00 mg/L 

13 WC0127 WC0127 0.000 0.000 1.00 mg/L Div. by 0 
14 BLANK BLANK 0.000 0.000 1.00 mg/L 

15 9809110-01 CEF-16-43S-01 0 0.000 0.000 1.00 mg/L 
16 9809110-02 CEF-16-44J-01 0 0.000 0.000 1.00 mg/L 
;7 9809110-03 CEf-16'10S-01 0 0.000 0.000 1.00 mg/L 
8 9809110-04 CEF-16-090'01 0 0.000 0.000 1.00 mg/L 
9 9809117-01 CEf-16-451-01 0 0.000 0.000 1.00 mg/L 
~O 9809117-02 CEF-16'11DD-01 D 0.000 0.000 1.00 mg/L 
:1 9809117-03 CEf-16-21S-01 0 0.000 0.000 1.00 mg/L--
:2 9809117-04 CEF-16-230-01 0 0.000 0.000 1.00 mg/L 
:3 9809117-05 CEF-16-0P1-01 0 0.000 0.000 1.00 1119/L 
4 9809117-040 CEF-16-23D-01D O. 0.000 0.000 1.00 mg/L DIV BY .. 
:5 WC0127 WC0127 0.000 0.000 1.00 mg/L Div. by 0 
:6 BLANK BLANK 0.000 0.000 1.00 mg/L 

i 

.7 9809113-02 E19-GW03-19-~13 0 0.000 0.000 1.00 I119/L 
8 9809113-05 E19-GW03-38-"1 0 0.000 0.000 1.00 In9/L 
9 98091'3-050 £19'GW03-38-'" 0 0.000 0.000 1.00 In9/L DIV BY 
o 9809113-07 E19-GW99-18-115 0 0.000 0.000 1.00 I119/L 
1 9809113-09 E19-GW99-14-117 0 0.000 0.000 1.00 In9/L 

2 WC0127 WC0127 0.000 0.000 1.00 In9/L Div. by 0 
3 BLANK BLANK 0.000 0.000 1_00 In9/L 

4 9809096·02 £19-GW01-19-098 0 0.000 0.000 1.00 I119/L 
5 9809096-020 E19-GW01-19-098 0 0.000 0.000 1.00 In9/L DIV BY 
6 9809096-04 E19-GW02-23-100 0 0.000 0.000 1.00 In9/L 
7 9809096-06 E19-GW02-23-102 0 0.000 0.000 1.00 In9/L 
B 9809096-08 E19-GW02-23-104 0 0.000 0.000 1.00 In9/L 

LM C~ l5~f)' /0- 7 ~ '7'6 
Analyst I Date L~b Su;;:v& Date 

!)II?R 



TA FILE: AlK91898 
STRUHENT FilE: 

a ·lab 10 Cl ient 10 Rep' 
9 9809096-10 E19-GW99-13-106 0 
o 9809096-12 E19-GW99-13-108 0 
1 9809098-02 E38-G~04-39-041 0 
2 9809098-04 E38-G~04-31-043 0 

3 ~C0127 ~C0127 

" 8lANK BLANK 

LM 
Analyst 1 Date 

RUN SlJMMARY SHEET 
Carbonate Alkalinity 

INSTRUMENT: ~T_LAB ANALYZED: 09/18/1998 

Rep2 Raw Conc. Result MOL Units 

0.000 0.000 1.00 ms/L 
0.000 0.000 1.00 ms/L 
0.000 0.000 1.00 ms/L 
0.000 0.000 1.00 ms/L 

0.000 0.000 1.00 ms/L 
0.000 0.000 1.00 ms/L 

Page 6 

"Recovery ,.,RPO "RSD 

oiv. by 0 

5u29 
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RUN SUMMARY SHEET 

Carbonate Alkalinity 

DATA FILE: ALK00298 
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 10/02/1998 

Seq Lab 10 CI ient 10 Rep1 Rep2 Raw Cone. Result MOL Units %Recovery roRPD roRSD 

1 WC0218 ICV 0.000 0.000 1.00 mg/L Div. by 0 

2 BLANK ICB 0.000 0.000 1.00 mg/L 
3 9809129-01 CEF-16-421-01 0 0.000 0.000 1.00 mg/L 
4 9809129-02 CEF-16-221-01 0 0.000 0.000 1.00 mg/L 
5 9809129-020 CEF-16-221-01D 0 0.000 0.000 1.00 mg/L DIV BY 
6 9809146-01 PW-11 0 0.000 0.000 1.00 mg/L 
7 9809146-03 PW-12 0 0.000 0.000 1.00 mg/L 
8 9809149-01 CEF-16-32s-01 0 0.000 0.000 1.00 mg/L 

9 9809149-02 CEF-16-38S-01 0 0.000 0.000 1.00 mg/L 
10 9809149-03 CEF-16-35S-01 0 0.000 0.000 1.00 mg/L 
11 9809149-04 CEF-16-271-01 0 0.000 0.000 1.00 mg/L 
12 9809149-05 CEF-16-DP2-01 0 0.000 0.000 1.00 mg/L 

13 WC0218 CV 0.000 0.000 1.00 mg/L Div. by 0 

14 BLANK CB 0.000 0.000 1.00 mg/L 

SN CL /5~L, /0-/7'-"l8 
Lab supervisjfll 'Date Analyst 1 Date 

5ulG 
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:RUN SUMMARY SHEET 

-Chemical ·.-oxygen Demand 

ATA FILE: COD00298 
N5TRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 10/02/1998 

eg Lab 10 Client 10 Repl Rep2 Raw Cone. Result MOL Units "Recovery "RPD "RSO 
1 WC0149 WC0149 64.9 64.9 130 10.0 mg/L 94.1 
2 BLANK BLANK 0 0.000 0.000 S.OO mg/L 
3 9809119-01 YR-8-4 67.S 67.5 67.5 5.00 mg/L 
4 9809102-01 CEF-16-41S-01 36.4 36.4 36.4 5.00 mg/L 
S 9809102-010 CEF-16-41S-01D 39.0 39.0 39.0 5.00 mg/L 6.90 
6 9809102-015 CEF-16-41S-01S 93.5 93.5 93.5 S.OO mg/L 114 
7 9809110-01 CEF-16-435-01 15S.8 156 156 5.00 mg/L 
8 9B09110-02 CEF-16-44J-01 36.4 36.4 36.4 5.00 mg/L 
9 9809110-03 CEF-16-10S-01 57.1 57.1 57.1 5.00 mg/L 

10 9809110-04 CEF-16-090-01 0 0.000 0.000 5.00 mg/L 
11 9809117-01 CEF-16-45J-Ol 83.1 83.1 83.1 5.00 mg/L 
12 9809117-02 CEF-16-1100-01 0 0.000 0.000 5.00 mg/L 
13 9809117-03 CEF-16-21S-01 28.6 28.6 28.6 5.00 mg/L 
14 9809117-04 CEF-16-230-01 5.2 5.20 5.20 5.00 mg/L 

15 9809117-0S CEF-16-DP1-01 83.3 83.3 83.3 S.OO mg/L 
16 I-IC0149 WC0149 67.53 67.5 135 10.0 mg/L 97.9 
17 BLANK BLANK 0 0.000 0.000 5.00 mg/L 

SN 
Analyst / Date 

5009 
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RUN SUMMARY SHEET 

Chemical Oxygen Demand 

ATA FILE: COOO0398 
NSTRUMENT FI LE: INSTRUMENT: WET_LAB ANALYZED: 10/03/1998 

eg Lab 10 CI ient 10 Rep1 Rep2 Raw Cone. Result MOL Units ~eeovery ~PO %RSD 
1 PREP BLANK PREP BLANK 0 0.000 0.000 5.00 me/L 
2 ERA 8067 ERA 8067 67.2 67.2 134 10.0 me/L Div. by 0 
3 NA-OVER RANGE 
4 9809126-02 BB002P 237.7 238 951 20.0 me/kg 
5 9809126-03 BB002 258.4 258 1030 20.0 me/kg 
6 NA-OVER RANGE 
7 NA-OVER RANGE 
8 9809126-07 BB001E 5.17 5.17 5.17 5.00 me/kg 
9 9809126-070 BB001EO 5.'7 5.17 5.17 5.00 me/kg 0.000 

10 9809126-07S BB001ES 51.7 51.7 51.7 5.00 me/kg 93.1 
'1 9809126-09 BB001F 0 0.000 0.000 100 me/kg 
12 NA-OVER RANGE 
13 NA-OVER RANGE 
14 NA-OVER RANGE 
15 9810018-01 YR-4 98.2 98.2 98.2 5.00 me/L 
16 9810018-02 DE-4 n.5 n.5 n.5 5.00 me/L 
17 9809129·01 CEF-16-42I-01 7.75 7.75 7_75 5.00 me/L 
18 9809129-02 CEF-16-221-01 10.3 10.3 10.3 5.00 me/L 
19 NA-OVER RANGE 
20 NA-OVER RANGE 
21 NA-OVER RANGE 
22 NA-OVER RANGE 
23 NA-OVER RANGE 
24 PREP BLANK PREP BLANK 0 0.000 0.000 5.00 me/L 
25 ERA 8067 ERA 8067 62.6 62.6 125 10.0 me/L 90.7 
26 NA-OVER RANGE 
27 9809120-03 AE001E 15.5 15.5 15.5 5.00 me/kg 
28 9809120-030 AE001ED 15.5 15.5 15.5 5.00 me/kg 0.000 
29 9809120-03S AE001ES 62.0 62.0 62.0 5.00 me/kg 
30 9809120-04 AEOO1F 0 0.000 0_000 5.00 mg/kg 
31 NA-OVER RANGE 
32 NA-OVER RANGE 
33 9809120-10 BA001 121.4 121 4860 200 mg/kg 
34 9809120-11 BA001E 0 0.000 0.000 5.00 mg/kg 
35 9809120-12 BAOO1F 0 0.000 0.000 5.00 mg/kg 
36 NA-OVER RANGE 
37 NA-OVER RANGE 
38 NA-OVER RANGE 
39 9809156-04 CAOO1F 0 0.000 0.000 5.00 mg/kg 
40 NA-OVER RANGE 
41 NA-OVER RANGE 
42 NA-OVER RANGE 
43 NA-OVER RANGE 
44 NA-OVER RANGE 
45 NA-OVER RANGE 
46 PREP BLANK PREP BLANK 0 0.000 0.000 5.00 mg/L 

SN CL tS-. -;t (6- I ;-'5£ 
Analyst / Date Lab supervi~\-l Ulate 

5\.)09 



ATA FILE: COD00398 
NSTRUMENT FILE: 

;eg lab ID ct ient ID 

47 ERA 8067 ERA 8067 
48 NA-OVER RANGE 
49 9809166-09 88004 

Rep1 

69.7 

33.6 

SN 
Analyst 1 Date 

RUN SUMMARY SHEET 
Chemical Oxygen Demand 

INSTRUMENT: WET_LAB ANALYZED: 10/03/1998 

Rep2 Raw Cone. Resutt MDL Units 
69.7 . 139 10.0 IIl9/L 

33.6 2690 400 mg/kg 

~ecover-y ~PD 

101 

Lab Super-vi & f Date 

5ul0 
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RON SUMMARY SHEET 

Chemical Oxygen Demand 

DATA FILE: Coo02098 
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 10/20/1998 

Seq Lab 10 Client 10 Rep1 Rep2 Raw Conc. Result MDL Units ~ecovery ~PD ~SD 

1 BLANK ICB 0 0.000 0.000 5.00 mg/L 
2 WC0149 ICV 70.89 70.9 142 10.0 mg/L 103 

3 9809120-01 AEo01 217.72 218 218000 5000 mg/kg 
4 9809120-15 BAo02 167.09 167 1670 50.0 l119/kg 
5 USED SAMPbE RESULT WITH THE LOWER DILUTION 
6 9809120-13 BAo01W 167.089 167 1670 50.0 mg/kg 
7 USED SAMPLE RESULT WITH THE LOWER DILUTION 
8 9809120-16 8A002P 136.71 137 1370 50.0 l119/kg 
9 USED SAMPLE RESULT WITH THE LOWER DILUTION 

10 9809146-01 PW-11 15.2 15_2 15_2 5.00 mg/L 
11 9809146-03 PW-12 15.2 15.2 15.2 5.00 mg/L 
12 9809149-01 CEF-16-32S-01 20.2 20.2 20.2 5.00 I119/L 
13 9809149-010 CEF-16-32S·01D 20.2 20.2 20.2 5.00 mg/L 0.000 
14 9809149-01S CEF-16-32S-01S 75.9 75.9 75.9 5.00 mg/L 111 
15 9809149·02 CEF-16-38S-01 35.4 35.4 35.4 5.00 mg/L 
16 9809149-03 CEF-16-35S-01 30.4 30.4 30.4 5.00 mg/L 
17 9809149-04 CEF-16-271-01 20.2 20_2 20.2 5.00 mg/L 
18 9809149-05 CEF-16-0P2-o1 17.7 17.7 17.7 5.00 mg/L 
19 9810072-01 JRMIC-01 20.2 20.2 20.2 5.00 mg/L 
20 9810072-02 JRMIC-02 35.4 35.4 35.4 5.00 mg/L 
21 9810072-03 JRMIC-03 20.2 20.2 20.2 5.00 mg/L 

22 BLANK CB 0 0.000 0.000 5.00 mg/L 

23 WC0149 CV 65.82 65.8 132 10.0 mg/L 95.4 

24 9809120-02 AE001P 40.51 40.5 405000 50000 mg/kg 

25 9809120-05 AE001W 63.29 63.3 633000 50000 mg/kg 

26 9809120-07 AE002 25.32 25.3 253000 50000 mg/kg 
27 USED SAMPLE RESULT WITH THE LOWER D I LUTI ON 
28 USED SAMPLE RESULT WITH THE LOWER DILUTION 
29 USED SAMPLE RESULT WITH THE LOWER DILUTION 
30 9809120-16S BAOOZPS 50.63 50.6 506000 50000 mg/kg 101 

Analyst I Date 
~ W~ 10 -cPo:tf 

ab Supervisor I Date 
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RUN SUMMARY SHEET 

CHLORIDE BY IC METHOD 300 

DAiA fILE: HUS91898 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/18/1998 

Seq lab 10 . CI ient IP Rep1 Rep2 Raw Cone. Result MDL Units XRecovery %RPO %RSO 
1 BLANK SO 3979 -0.017 -0.017 0.100 mg/l 
20.1 PPM S1 122608 0.297 0.297 0.100 mg/l 
3 0.5 PPM S2 173544 0.433 0.433 0.100 mg/l 
4 1.0 PPM S3 354496 0.913 0.913 0.100 mg/L 
5 3.0 PPM S4 1110108 2.92 2.92 0.100 mg/L 
6 5.0 PPM S5 1917233 5.06 5.06 0.100 mg/L 
7 9809117·01 CEF-16-451-01 31351224 63.1 63.1 0.100 mg/L 

8 \/C0217 x5 \/c0217 x5 14350844 38.0 190 0.500 mg/L 102 
9 \/c0217 x100 WC0217 x100 612545 1.60 160 10.0 1Il9/L 85.9 

10 For N02 analysis only 
11 For P04 analysis only 
12 BLANK ICB 0 -0.028 -0.028 0.100 mg/L 

13 9809117-01 CEF-16-451-01 65178 0.145 1.45 1.00 mg/l 
14 9809117-02 CEF·16·1100-01 35253245 93.5 93.5 0.100 mg/L 
15 9809117-03 CEF·16·21S·01 39B7728 10.5 10.5 0.100 mg/l 
16 9809117-04 CEF·16·230-01 1196980 3.15 3.15 0.100 mg/l 
17 9809117-05 CEF-16-0P1-01 4191403 11.1 111 1.00 mg/L 
18 9809117-01 CEF·16·451-01 35001314 92.8 92.8 0.100 mg/L 
19 9809117-02 CEF·16-11DO·01 367125 0.946 9.46 1.00 mg/L 
20 9809117-03 CEF·16-21S-01 116459 0.281 2.81 1.00 mg/L 
21 9809117-04 CEF·16-230-01 387182 0.999 9.99 1.00 mg/L 
22 9809117-05 tEF-16-DP1-01 3540642 9.36 9_36 0.100 mg/L 

23 CCV1 x5 CCv1 x5 14510515 38.5 192 0.500 mg/L 103 
24 CCV1 x100 CCV1 x100 627189 1.64 164 10.0 mg/L 88.0 
25 For N02 analysis only 
26 For P04 analysis only 
27 CCB1 CCB1 69208 0.156 0.156 0.100 mg/L 

28 9809117-05S CEF·16-DP1-01S 2598181 6.86 13.7 0.200 mg/L 87.3 
29 9809117-050 CEF·16-0P1-010 3543444 9.37 9.37 0.100 mg/l 0.079 
30 9809129-01 CEF-16-421-01 1237096 3.25 3.25 0.100 mg/L 
31 9809129-01 CEF-16-421-01 91136 0.214 2.14 1.00 mg/L 
32 9809129-02 CEF-16-221-01 2001179 5_28 5.28 0.100 mg/L 
33 9809129-02 CEF-16-221-01 146962 0.362 3.62 1.00 mg/L 

34 ccV2 x5 CCV2 x5 14031063 37.2 186 0.500 mg/L 100 
35 CtV2 x100 CtV2 x100 664060 1.73 173 10.0 mg/L 93.2 
36 For N02 analysis only 
37 For P04 analysis only 
38 Cca2 CCB2 53521 0.114 0.114 0.100 mg/L 

~ [,l11r.1,e,&w 
Analyst / Date Lab Supervisor. ate 
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RUN SUMMARY SHEET 

CHLORIDE BY Ie METHOD 300 

DATA FILE: NUS92498 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/24/1998 

Seq Lab ID Cl ient ID Repl ReP? Raw Cone. Resul t MOL Units ')'.Recovery ')'.RPD %RSO 
1 BLANK SO 295 -0.120 -0.120 0.100 mg/L 
2 0.1 PPM Sl 4295 0.024 0.024 0.100 mg/L 
3 0.5 PPM S2 17970 0.516 0.516 0.100 mg/L 

4 1.0 PPM S3 35162 1.13 1.13 0.100 mg/L 
5 3.0 PPM S4 94172 3.26 3.26 0.100 mg/L 
6 5.0 PPM S5 136627 4.79 4.79 0.100 mg/L 

7 ERA981#805 ICV 162754 5.73 11.5 0.200 mg/L 93.1 
8 For nitrite only 
9 BLANK ICB 0 -0.131 -0.131 0.100 mg/L 

10 9809149-01 CEF-16-32S-01 211217 7.47 7.47 0.100 mg/L 
11 9809149-010 CEF-16-32S-010 207023 7.32 7.32 0.100 mg/L 2.04 
12 9809149-01S CEF-16-32S-01S 172469 6.08 12.2 0.200 mg/L 93.7 
13 9809149-02 CEF-16-38S-01 257481 9.14 9.14 0.100 mg/L 

14 9809149-03 CEF-16-35S-01 330354 11.8 11.8 0.100 mg/L 
15 9809149-04 CEF-16-27I -01 183901 6.49 6.49 0.100 mg/L 
16 9809149-05 CEF-16-DP2-01 166818 5.87 5.87 0.100 mg/L 

17 CCVl x 2 CCVl x 2 179064 6.32 12.6 0.200 mg/L 103 
18 For nitrite only 
19 CCVl x 10 CCVl x 10 32096 1.02 10.2 1.00 mg/L 83.3 

20 eeBl eeB1 384 -0.117 -0.117 0.100 mg/L 

21 9809149-01 CEF-16-32S-01 18465 0.534 5.34 1.00 mg/L 
22 9809149-010 CEF-16-32S-010 20388 0.603 6.03 1.00 mg/L 12.2 
23 9809149-01S CEF-16-32S-01S 73435 2.51 50.3 2.00 mg/L 89.8 
24 9809149-02 CEF-16-38S-01 25025 0.770 7.70 1.00 mg/L 
25 9809149-03 CEF-16-35S-01 34566 1.11 11.1 1.00 mg/L 
26 9809149-04 CEF-16-27I-Ol 11317 0.276 2.76 1.00 mg/L 
27 9809149-05 CEF-16-0P2-01 12600 0.323 3.23 1.00 mg/L 

28 CCV2 x 2 CCV2 x 2 208154 7.36 14.7 0.200 mg/L 120 
29 CCV2 x 10 CCV2 x 10 34871 1.12 11.2 1.00 mg/L 91.4 
30 For nitrite only 
31 CCB2 CCB2 432 -0.116 -0.116 0.100 mg/L 

~~c(~ 
La upervi sor ""I Date 

, 
Analyst / Date 
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RUN SUMMARY SHEET 

NITRATE BY IC 

'ATA FILE: NUS91898 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/18/1998 

;eg lab 10 Cl ient 10 Rep1 Rep2 Raw Cone,. Result MDL Units ~eeovery %RPD %RSD 
1 BLANK 50 0 -0.003 -0.003 0.100 !II9/L 
2 0.1 PPM 51 5627 0.125 0.125 0.100 !ll9fL 
3 0.5 PPM 52 23403 0.532 0.532 0.100 IIlSIfL 
4 1.0 PPM S3 42785 0.975 0.975 0.100 IIlSIfL 
5 3.0 PPM 54 128254 2.93 2.93 0.100 !ll9fL 
6 5.0 PPM 55 220697 5.04 5.04 0.100 !ll9fl 
7 9809117-01 CEF-16-451-01 5151 0.115 0.115 0.100 !ll9fL 

8 \lC0217 'x5 \lC0217 x5 64080 1.46 7.31 0.500 !ll9fL 88.1 
9 \lC0217 x100 we0217 x100 4046 0.089 8.93 10.0 !ll9fl 108 

10 For N02 analY!ihi S!nly 
11 for P~ analysi! S!Dly 
12 BLANK ICB 0 -0.003 -0.003 0.100 !II9/l 

13 9809117-01 CEF-16-451-01 0 -0.003 -0.032 1.00 !ll9fl 
14 9809117-02 CEF-16-11DD-01 2537 0.055 0.055 0.100 !ll9fl 
15 9809117-03 CEf-16-21S-01 241 0.002 0.002 0.100 !ll9fl 
16 9809117-04 CEF-16-23D-01 0 -0.003 -0.003 0.100 !II9/l 
17 9809117-05 tEF-16-DP1-01 0 -0.003 -0.032 1.00 !ll9fl 
18 9809117-01 CEF-16-45I-01 4315 0.095 0.095 0.100 DIg/l 
19 9809117-02 CEF-16-1100-01 0 -0.003 -0.032 1.00 !II9/l 
20 9809117-03 CEF-16-21S-01 0 -0.003 -0.032 1.00 !II9/l 
21 9809117-04 CEF-16-230-01 0 -0.003 -0.032 1.00 !ll9fl 
22 9809117-05 tEF-16-0P1-01 334 0.004 0.004 0.100 !ll9fL 

23 tCV1 x5 tCV1 x5 70079 1.60 7.99 0.500 !ll9fL 96.3 
24 CCV1 x100 tCV1 x100 4176 0.092 9.23 10.0 !II9/L ," 
25 For No2 analY!i§ OO!y 
26 For P04 analysis only 
27 tca1 eCa1 97 -0.001 -0.001 0.100 1II9/l 

28 9809117-055 CEF-16-DP1-01S 114131 2.61 5.21 0.200 !ll9fL 104 
29 9809117-050 CEF-16-0P1-010 149 0.000 0.000 0.100 !II9/L ~~ 
30 9809129-01 CEF-16-421-01 0 -0.003 -0.003 0.100 !ll9fL 
31 9809129-01 CEF-16-42I-01 0 -0.003 -0.032 1.00 !ll9fL 
32 9809129-02 tEF-16-221-01 0 -0.003 -0.003 0.100 !ll9fL 
33 9809129-02 CEF-16-221-01 103 -0.001 -0.008 1.00 !ll9fL 

34 tM x5 CM x5 67568 1.54 7.71 0.500 !ll9fL 92.9 
35 CCV2 x100 CCV2 x100 4324 0.096 9.56 10.0 !ll9fL 115 
36 For NO~ analy!is only 
37 For P04 analysis only 
38 tCa2 ttB2 0 -0.003 -0.003 O. '00 1II9/l 

/O-(fJ -'t}( 
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RUN SUMMARY SHEET 

NITRATE BY IC 

DATA FILE: NUS92498 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/24/1998 

Seq Lab ID Client ID Repl Rep2 Raw Cone. Result MDL Units ".Recovery ".RPD %RSO 
1 BLANK SO 0 -0.006 -0.006 0.100 mg/L 
20.1 PPM Sl 5344 0.116 0.116 0.100 mg/L 
3 0.5 PPM S2 23403 0.529 0.529 0.100 mg/L 
4 1.0 PPM 53 43517 0.988 0.988 0.100 mg/L 
5 3.0 PPM S4 128858 2.94 2.94 0.100 mg/L 
6 5.0 PPM S5 220767 5.04 5.04 0.100 mg/L 

7 ERA981#805 ICV 61523 1.40 2.80 0.200 mg/L 80.0 
8 For nitrite only 
9 BLANK ICB 0 -0.006 -0.006 0.100 mg/L 

10 9809149-01 CEF-16-32S-01 1139 0.020 0.020 0.100 mg/L 
11 9809149-010 CEF-16-32s-010 1044 0.018 0.018 0.100 mg/L 11.3 
12 9809149-015 CEF-16-32S-01S 100548 2.29 4.58 0.200 mg/L 91.6 
13 9809149-02 CEF-16-38s-01 15115 0.339 0.339 0.100 mg/L 
14 9809149-03 CEF-16-35S-01 685 0.010 0.010 0.100 mg/L 
15 9809149-04 CEF-16-271-01 0 -0.006 -0.006 0.100 mg/L 
16 9809149-05 CEF-16-0P2-01 0 -0.006 -0.006 0.100 mg/L 

17 ccVl x 2 CCV1 x 2 67094 1.53 3.05 0.200 mg/L 87.2 
18 For nitrite only 
19 CCVl x 10 CCVl x 10 14618 0.328 3.28 1.00 mg/L 93.7 
20 CCBl CCBl 108 -0.003 -0.003 0.100 mg/L 

21 9809149-01 CEF-16-32s-01 151 -0.002 -0.023 1.00 mg/L 
22 9809149-010 CEF-16-32S-010 161 -0.002 -0.020 1.00 mg/L 10.6 
23 9809149-01S CEF-16-32S-01s 104294 2.38 47.5 2.00 mg/L 95.0 
24 9809149-02 CEF-16-38S-01 1380 0.026 0.258 1.00 mg/L 
25 9809149-03 CEF-16-35S-01 0 -0.006 -0.057 1.00 mg/L 
26 9809149-04 CEF-16-271-01 0 -0.006 -0.057 1.00 mg/L 
27 9809149-05 CEF-16-DP2-01 0 -0.006 -0.057 1.00 mg/L 

28 CCV2 x 2 CCV2 x 2 70887 1.61 3.23 0.200 mg/L 92.2 
29 CCV2 x 10 CCV2 x 10 15313 0.344 3.44 1.00 mg/L 98.3 
30 For nitrite only 
31 CCB2 CCB2 0 -0.006 -0.006 0.100 mg/L 

Analyst / Date ~"~i:9~~ Io-~Sij 
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RUN SUMMARY SHEET 

NITRITE BY Ie 

,ATA FILE: NUs91898 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/18/1998 

;eg Lab 10 cl ient 10 Rep1 Rep2 Raw Cone. Result MDL Units %Recovery %RPO %RSD 
1 BLANK 50 0 -0.011 -0.011 0.100 me/L 
20.1 PPM 51 9562 0.102 0.102 0.100 me/L 
3 0.5 PPM 52 39004 0.466 0.466 0.100 me/L 
4 1.0 PPM 53 80186 0.983 0.983 0.100 me/L 
5 3.0 PPM S4 257338 3.17 3.17 0.100 me/L 
6 5.0 PPM 55 396941 4.90 4.90 0.100 me/L 
7 9809117-01 CEF-16-451-01 0 -0.011 -0.017 0.100 mg/L 

8 For Cl ·and 504 analysis only 
9 For No3 analysis only 

10 IIC0207 IIC0207 253899 3.13 6.25 0.200 melt 90.6 
11 For P04 analysis only 
12 BLANK ICB 0 -0.017 -0.017 0.100 me/L 

13 9809117-01 CEF-16-451 -01 0 -0.017 -0.169 1.00 me/L 
14 9809117-02 CEF-16-11DO-01 0 -0.017 -0.017 0.100me/L 

15 9809117-03 CEF-16-21S-01 0 -0.017 -0.017 0.100 melt 
16 9809117-04 CEF-16-23D-01 0 -0.017 -0.017 0.100 me/L 
17 9809117-05 tEF-16-0P1-01 0 -0.017 -0.169 1.00 me/L 
18 9809117-01 tEF-16-451-01 0 -0.017 -0.017 0.100 me/L 
19 9809117-02 CEF-16-11DD-01 0 -0.017 -0.169 1.00 me/L 
20 9809117-03 CEF-16-215-01 0 -0.017 -0.169 1.00 me/L 
21 9809117·04 tEF-16-23D-01 0 -0.017 -0.169 1.00 me/L 
22 9809117-05 tEF-16-0P1-01 0 -0.017 -0.017 0.100 me/L 

23 For tl and 504 analy!is only 
24 For N03 analysis only 
25 tCV1 N02 ttV1 N02 212713 3.36 6.12 0.200 mg/L 97.4 
26 For P04 analysis only 
27 tt81 ttB1 0 -0.017 -0.017 0.100 melt 

28 9809117-055 tEF-16-DP1-01S 223971 2.76 5.51 0.200 melt '110 ~'iJb 29 9809117-050 CEF-16-0P1-010 0 -0.017 -0.017 0.100 melt 
30 9809129-01 CEF-16-42I-01 0 -0.017 -0.017 0.100 melt 
31 9809129-01 CEF-16-42I-01 0 -0.017 -0.169 1.00 mg/L 
32 9809129-02 tEF-16-22I-01 0 -0.017 -0.017 0.100 me/L 
33 9809129-02 CEF-16-221-01 0 -0.017 -0.169 1.00 me/L 

34 For C\ aos! 504 analysis only 
35 For N03 aoaly!is only 
36 ttV2 N02 CtV2 N02 289476 3.57 7.13 0.200 me/L 103 
37 For·P04 analysis onl)! 
38 tCB2 tCB2 0 -0.017 -0.017 0.100 me/L 

;VI a ef{nu)Q4 dd!lw 
Analyst I Date 
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RUN SUMMARY SHEET 

NITRITE BY Ie 

DATA FILE: NUS92498 
INSTRUMENT FILE: INSTRUMENT: OIONEX ANALYZED: 09/24/1998 

Seq Lab 10 Cl ient 10 Rep1 Rep2 Raw Cone. Resul t MOL Units %Recovery roRPO roRSO 
1 BLANK SO 0 -0.008 -0.008 0.100 mg/L 
20.1 PPM 51 7319 0.082 0.082 0.100 mg/L 
3 0.5 PPM 52 38867 0.472 0.472 0.100 mg/L 
4 1.0 PPM 53 80856 0.991 0.991 0.100 mg/L 
5 3.0 PPM 54 256885 3.17 3.17 0.100 mg/L 
65.0 PPM s5 396976 4.90 4.90 0.100 mg/L 

7 For other anions 
8 WC0207 WC0207 245960 3.03 6.06 0.200 mg/L 87.9 
9 BLANK ICB 0 -0.008 -0.008 0.100 mg/L 

10 9809149-01 CEF-16-32S-01 0 -0.008 -0.008 0.100 mg/L 
11 9809149-010 CEF-16-32S-010 0 -0.008 -0.008 0.100 mg/L 0.000 
12 9809149-015 CEF-16-32s-01S 221875 2.73 5.47 0.200 mg/L 109 
13 9809149-02 CEF-16-38S-01 0 -0.008 -0.008 0.100 mg/L 
14 9809149-03 CEF-16-35S-01 0 -0.008 -0.008 0.100 mg/L 
15 9809149-04 CEF-16-27I-01 0 -0.008 -0.008 0.100 mg/L 
16 9809149-05 CEF-16-DP2-01 0 -0.008 -0.008 0.100 mg/L 

17 For other anions 
18 CCV1 N02 CCV1 N02 255448 3.15 6.30 0.200 mg/L 91.3 
19 For other anions 
20 CCB1 CCB1 0 -0.008 -0.008 0.100 mg/L 

21 9809149-01 CEF-16-32S-01 0 -0.008 -0.084 1.00 mg/L 
22 9809149-010 CEF-16-32S-010 0 -0.008 -0.084 1.00 mg/L 0.000 
23 9809149-015 CEF-16-32S-01S 189907 2.34 46.8 2.00 mg/L 93.5 
24 9809149-02 CEF-16-38S-01 0 -0.008 -0.084 1.00 mg/L 
25 9809149-03 CEF-16-35s-01 0 -0.008 -0.084 1.00 mg/L 
26 9809149-04 CEF-16-27I-01 0 -0.008 -0.084 1.00 mg/L 
27 9809149-05 CEF-16-0P2-01 0 -0.008 -0.084 1.00 mg/L 

28 For other anions 
29 For other anions 
30 CCV2 N02 CCV2 N02 277225 3.42 6.84 0.200 mg/L 99.1 

31 CCB2 CCB2 0 -0.008 -0.008 0.100 mg/L 

fit !VF 
p 
Analyst / Date 
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Page 5 
RUN S'DMHARY SHEET 

O-Phosphate (as phosphorus) 

lATA FILE: NUS91898 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/18/1998 

Seq Lab ID tlient ID Rep1 Rep2 Raw tonc. Result MOL Units XRecovery ~PO XRSO 
1 BLANIC SO 0 -0.076 -0.076 0.100 mg/L 
2 0.1 PPM 51 847 0.039 0.039 0.100 mg/L 
3 0.5 PPM S2 4456 0.527 0.527 0.100 mg/L 
4 1.0 PPM S3 8528 1.08 1.08 0.100 mg/L 
5 3.0 PPM 54 23790 3.15 3.15 0.100 mg/L 
6 5.0 PPM S5 36615 4.88 4.88 0.100 mg/L 
7 9809117-01 tEF-16·451-01 0 -0.076 -0.076 0.100 mg/L 

8 For tl and s04 analysis only 
9 ForN03 analysis only 

10 For N02 analysis only 
11 P04 QC P04 Qt 6808 0.846 4.23 0.500 mg/L 106 
12 BLANK ICB 0 -0.076 -0.076 0.100 mg/L 

13 9809117-01 tEF-16-45I-01 0 -0.076 -0.762 1.00 mg/L 
14 9809117-02 tEF-16-1100-01 130 -0.059 -0.059 0.100 mg/L 
15 9809117-03 tEF-16-21S-01 0 -0.076 -0.076 0.100 mg/L 
16 9809117-04 tEF-16-23D-01 84 -0_065 -0_065 0.100 mg/L 
17 9809117-05 tEF-16-DP1-01 0 -0.076 -0.762 1.00 mg/L 
18 9809117-01 tEF-16-45I-01 0 -0.076 -0.076 0.100 mg/L 
19 9809117-02 CEF-16-1100-01 101 -0.063 -0.625 1.00 mg/L 
20 9809117-03 tEF-16-21S-01 0 -0.076 -0.762 1.00 mg/L 
21 9809117-04 tEF-16-23D-01 0 -0.076 -0.762 1.00 mg/L 
22 9809117-05 tEF-16-0P1-01 0 -0.076 -0.076 0.100 mg/L 

23 For tl and s04 analysis only 
24 For N03 analysis only 
25 For N02 analysis only 
26 ttV1 P04 tCV1 P04 5629 0.686 3.43 0.500 mg/L 85.8 
27 ttB1 tCB1 0 -0.076 -0.076 0.100 mg/L 

28 9809117-05S tEF-16-DP1-01S 13929 1.81 3.62 0.200 mg/L 72.4 
29 9809117-050 CEF-16-DP1-01D 0 -0.076 -0.076 0.100 mg/L .l6<" N f1 
30 9809129-01 tEF-16-42I-01 116 -0.060 -0.060 0.100 mg/L 
31 9809129-01 CEF-16-421-01 0 -0.076 -0.762 1.00 mg/L 
32 9809129-02 tEF-16-22I-01 0 -0.076 -0.076 0.100 mg/L 
33 9809129-02 CEF-16-22I-01 0 -0.076 -0.762 1.00 mg/L 

34 For CI and S04 analysis only 
35 For N03 analysis only 
36 For N02 analysis only 
37 CCV2 P04 tM P04 5533 0.673 3.37 0.500 mg/L 84.2 
38 ttB2 tt82 0 -0.076 -0.076 0.100 mg/L 

Analyst I Date Lab Supervisor 6 Date I 
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Page 5 
RUN SUMMARY SHEET 

O-Phosphate (as phosphorus) 

DATA FILE: NUS92498 
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/24/1998 

Seq Lab 10 Client 10 Rep1 Rep2 Raw Cone. Result MOL Units ",Recovery ",RPO %RSO 
1 BLANK 50 0 0.032 0.032 0.100 mg/L 
20.1 PPM 51 18922 0.109 0.109 0.100mg/L 
3 0.5 PPM 52 113503 0.493 0.493 0.100 mg/L 
4 1.0 PPM S3 231077 0.971 0.971 0.100 mg/L 
5 3.0 PPM 54 723943 2.97 2.97 0.100mg/L 
6 5.0 PPM 55 1227134 5.02 5.02 0.100 mg/L 

7 ERA981#805 ICV 93437 0.411 0.823 0.200 mg/L 68.6 
8 For nitrite only 
9 BLANK ICB 0 0.032 0.032 0.100 mg/L 

10 9809149-01 CEF-16-32s-01 0 0.032 0.032 0.100 mg/L 
11 9809149-010 CEF-16-32s-010 0 0.032 0.032 0.100 mg/L 0.000 
12 9809149-01S CEF-16-32S-01S 402420 1.67 3.34 0.200 mg/L 66.7 
13 9809149-02 CEF-16-385-01 0 0.032 0.032 0.100 mg/L 
14 9809149-03 CEF-16-355-01 0 0.032 0.032 0.100 mg/L 
15 9809149-04 CEF-16-271-01 0 0.032 0.032 0.100 mg/L 
16 9809149-05 CEF-16-0P2-01 0 0.032 0.032 0.100 mg/L 

17 CCV1 x 2 CCV1 x 2 85475 0.379 0.758 0.200 mg/L 63.2 
18 For nitrite only 
19 CCV1 x 10 CCV1 x 10 15156 0.093 0.932 1.00 me/L 77.7 
20 CCB1 CCB1 0 0.032 0.032 0.100 mg/L 

21 9809149-01 CEF-16-32S-01 0 0.032 0.316 1.00 mg/L 
22 9809149-010 CEF-16-32S-010 0 0.032 0.316 1.00 mg/L 0.000 
23 9809149-01S CEF-16-32S-01S 447956 1.85 37.1 2.00 mg/L 74.1 
24 9809149-02 CEF-16-38S-01 0 0.032 0.316 1.00 mg/L 
25 9809149-03 CEF-16-35S-01 0 0.032 0.316 1.00 mg/L 
26 9809149-04 CEF-16-271-01 0 0.032 0.316 1.00 mg/L 

27 9809149-05 CEF-16-0P2-01 0 0.032 0.316 1.00 mg/L 

28 CCV2 x 2 CCV2 x 2 101640 0.445 0.890 0.200 mg/L 74.1 
29 CCV2 x 10 CCV2 x 10 14365 0.090 0.900 1.00 mg/L 75.0 
30 For nitrite only 
31 CCB2 CCB2 0 0.032 0.032 0.100 mg/L 

/6 it).( qj> ~ (.JCV1 cfg.e£ IMtJ E2 f 
La upervisor I Date Analyst I Date 
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lATA fILE: NUS91898 
iNSTRUMENT F J LE: 

ieg Lab to C! ient to 
1 BLANK SO 
20.1 PPM 51 
3 0.5 PPM 52 
4 1.0 PPM 53 
5 3.0 PPM 54 

6 5.0 PPM 55 
7 9809117-01 CEF-16-45I-01 

8 WC0217 x5 wt0217 x5 
9 WC0217 x100 WC0217 x100 

10 For NO~ analysis only 
11 for P04 analysis only 
12 BLANK JCB 

13 9809117-01 CEF-16-45I-01 
14 9809117-02 CEF-16-1100-01 
15 9809117-03 CEf-16-21S-01 
16 9809117-04 CEF-16-230-01 
17 9809117-05 CEF-16-0P1-01 
18 9809117-01 CEF-16-45t-01 
19 9809117-02 CEF-16-1100-01 
20 9809117-03 CEF-16-215-01 
21 9809117-04 CEF- 16-230-01 
22 9809117-05 CEF-16-0P1-01 

23 tCY1 x5 ttY1 x5 
24 ttY1 x100 tCY1 x100 
25 For N02an!lysis only 
26 For P04 analysis only 
27 tta1 CtB1 

28 9809117-055 CEf-16-DP1-015 
29 9809117-050 CEF-16-0P1-010 
30 9809129-01 CEF-16-42I-01 
31 9809129-01 CEf-16-42I-01 
32 9809129-02 CEF-16-221-01 
33 9809129-02 CEF-16-221-01 

34 ttV2 x5 CM x5 
35 CCV2 x100 CCV2 x100 
36 For N02 analy!;s only 
37 For P04 analysis only 
38 ctB2 CCa2 

Page 6 
'RUN SUMMARY SHEET 

SULFATE BY Ie HETHOD 300 

INSTRUMENT: DIONEX ANALYZED: 09/18/1998 

Rep1 Rep2 Raw Cone. 
0 0.032 
34663 0.174 
124758 0.544 
199023 0.848 
713964 2.96 
1220339 5.04 
23021071 94.5 

13686023 56.2 
596208 2.48 

0 0.032 

902 0.035 
25573393 105 
107156 0.471 
439n89 18.1 
19725 0.113 
24825224 102 
12623 0.083 
440186 1_84 
7120 0.061 
2107882 8.68 

13905538 57.1 
606289 2.52 

0 0.032 

1637919 6.75 
2072378 8.54 
940052 3.89 
95419 0.423 
12549833 51.5 
127446 0.555 

13547453 55.6 
595320 2.48 

0 0.032 

Result MDL Units XRecovery XRPO XRSO 
0.032 0.100 mg/L 
0.174 0.100 mg/L 
0.544 0.100 mg/L 
0.848 0.100 mg/L 
2.96 0.100 mg/L 
5.04 0.100 IIl9/L 

94.5 0.100 mg/L 

281 0.500 mg/L ',2 
248 10.0 rng/L 98.8 

0.032 0.100 mg/L 

0.353 1.00 mg/L 
105 0.100 mg/L 

0.471 0.100 mg/L 
18.1 0.100 mg/L 
1.13 1.00 mg/L 

102 0.100 mg/L 
0.834 1.00 rng/L 

18.4 1.00 mg/L 
0.608 1.00 rng/L 
8.68 0.100 rng/L 

286 0.500 mg/L 114 
252 10.0 mg/L 100 

0_032 0.100 rng/L 

13.5 0.200 mg/L 96.5 
8.54 0.100 mg/L 1.69 
3.89 0.100 rng/L 
4.23 1.00 mg/L 

51.5 0.100 rng/L 
5.55 1.00 rng/L 

278 0.500 rng/L 111 
248 10.0 mg/L 98.6 

0.032 0.100 rng/L 

CL 4~ {, 16-/7-~ 
Lab 5uperviSo~ ~ate 

(./ 



Page 6 
RUN SUMMARY SHEET 

SULFATE BY :Ie METHOD 300 

DATA FILE: NUS92498 
INSTRUMENT FILE: INSTRUMENT: OIONEX ANALYZED: 09/24/1998 

Seq Lab 10 Cl ient 10 Repl Rep2 Raw Conc. Result MOL Units ".Recovery %RPO ".RSO 
1 BLANK SO 0 -0.014 -0.014 0.100 mg/L 
2 0.1 PPM S1 34663 0.125 0.125 0.100 mg/L 
3 0.5 PPM S2 124758 0.488 0.488 0.100 mg/L 
4 1.0 PPM S3 252849 1.00 1.00 0.100 mg/L 
5 3.0 PPM S4 748326 3.00 3.00 0.100 mg/L 
6 5.0 PPM s5 1247248 5.00 5.00 0.100 mg/L 

7 ERA981#805 ICV 2792474 11.2 22.4 0.200 mg/L 86.0 
8 For nitrite only 
9 BLANK ICB 0 -0.014 -0.014 0.100 mg/L 

10 9809149-01 CEF-16-32S-01 805233 3.22 3.22 0.100 mg/L 
11 9809149-010 CEF-16-32S-01D 813710 3.26 3.26 0.100 mg/L 1.05 
12 9809149-01S CEF-16-32S-01S 940115 3.77 7.53 0.200 mg/L 86.2 
13 9809149-02 CEF-16-38S-01 2469798 9.92 9.92 0.100 mg/L 
14 9809149-03 CEF-16-35S-01 856939 3.43 3.43 0.100 mg/L 
15 9809149-04 CEF- 16-271-01 624101 2.50 2.50 0.100 mg/L 
16 9809149-05 CEF-16-DP2-01 647592 2.59 2.59 0.100 mg/L 

17 CCVl x 2 CCVl x 2 2860903 11.5 23.0 0.200 mg/L 88.1 
18 For nitrite only 
19 CCV1 x 10 CCVl x 10 543262 2.17 21.7 1.00 mg/L 83.2 
20 CCB1 CCB1 1713 -0.007 -0.007 0.100 mg/L 

21 9809149-01 CEF-16-32S-01 81142 0.312 3.12 1.00 mg/L 
22 9809149-010 CEF-16-32S-010 77603 0.298 2.98 1.00 mg/L 4.66 
23 9809149-01S CEF-16-32S-01S 585404 2.34 46.8 2.00 mg/L 87.4 
24 9809149-02 CEF-16-38S-01 235550 0.933 9.33 1.00 mg/L 
25 9809149-03 CEF-16-35s-01 90979 0.352 3.52 1.00 mg/L 
26 9809149-04 CEF-16-271-01 67819 0.259 2.59 1.00 mg/L 
27 9809149-05 CEF-16-0P2-01 368593 1.47 14.7 1.00 mg/L 

28 CCV2 x 2 CCV2 x 2 2941684 11.8 23.6 0.200 mg/L 90.6 
29 Run stopped prior to sulfate peak 
30 For nitrite only 
31 CCB2 CCB2 0 -0.014 -0.014 0.100 mg/L 

Analyst / Date ~~.~a;::fu--! 76 1#1/ 
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RUN SUMKARY SHEET 

Total Organic Carbon 

DATA FILE: TOC93098 
INSTRUMENT FILE: INSTRUMENT: DOHRMAN ANALYZED: 09/30/1998 

Seq Lab ID Client ID Rep1 Rep2 ·Raw Cone. Result MDL Units %Recovery %RPD %RSD 

1 IIC0149 ICY 48.17 48.2 48.2 1.00 mg/L 89.4 

2 BLANK ICB 0 0.000 0.000 1.00 mg/L 
3 9809119-01 YR-8-4 8.11 8.11 8.11 1.00 mg/L 
4 9809063-01 TF2-4 2.92 2.92 2.92 1.00 mg/L 
5 9809063-03 TF2-4D 2.64 2.64 2.64 1.00 mg/L 
6 9809063-05 TF2-5 3.26 3.26 3.26 1.00 mg/L 
7 9809069-01 TF1-4 7.51 7.51 7.51 1.00 mg/L 
8 9809069-03 TF1-4D 10.30 10.3 10.3 1.00 mg/L 
9 9809069-05 TF1-5 5.68 5.68 5.68 1.00 mg/L 

10 9809108-01 TF1-4 8.96 8.96 8.96 1.00 mg/L 
11 9809108-03 TF1-40 9.06 9.06 9_06 1.00 mg/L 

12 9809108-05 TF1-5 7.68 7.68 7.68 1.00 mg/L 

13 IIC0149 CCV 45.82 45.8 45.8 1.00 mg/L 85.0 
14 BLANK CCB 0 0.000 0.000 1.00 mg/L 

15 9809102-01 CEF-16-415-01 12.50 12.5 12.5 1.00 mg/L 
16 9809110-01 CEF-16-43S-01 61.28 61.3 61.3 1.00 mg/L 
17 9809110-02 CEF-16-44I-Ol 8.28 8.28 8.28 1.00 mg/L 
18 9809110-03 CEF-16-10S-01 57.37 57.4 57.4 1.00 mg/L 
19 9809110-04 CEF-16-09Q-01 2.78 2.78 2.78 1.00 mg/L 
20 9809110-04D CEF-16-09Q-01D 2.93 2.93 2.93 1.00 mg/L 5.25 
21 9809110-04S CEF-16-09Q-01S 21.40 21.4 21.4 1.00 mg/L 93.1 
22 9809117-01 CEF-16-45I -01 16.06 16.1 16.1 1.00 mg/L 
23 9809117-02 CEF-16-11DD-01 1.95 1.95 1.95 1.00 mg/L 
24 9809117-03 CEF-16-21S-01 16.61 16.6 16.6 1.00 mg/L 

25 IIC0149 CV 49.76 49.8 49.8 1.00 ms/L 92.3 
26 BLANK CB 0 0.000 0.000 1.00 mg/L 
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DATA FILE: TOC01398 
INSTRUMENT FILE: 

Seq Lab 10 Cl ient 10 

1 WC0149 ICV 

2 BLANK ICB 
3 9809117-04 CEF-16-Z30-01 
4 9809117-05 CEF-16-DP1-01 
5 9809117-050 CEF-16-0P1-010 
6 9809117-05S CEF-16-0P1-01S 

7 WC0149 CV 
8 BLANK CB 

Rep1 

53.74 

0 

2.41 
19.82 
19.75 
29.90 

53.84 
0 

RUN SUMMARY SHEET 
Total Organic Carbon 

INSTRUMENT: DOHRMAN ANALYZED: 10/13/1998 

Rep2 Raw Cone. Result MOL Units 

53.7 53.7 1.00 mg/L 

0.000 0.000 1.00 mg/L 
2.41 2.41 1.00 mg/L 

19.8 19.8 1.00 mg/L 
19.8 19.8 1.00 mg/L 
29.9 29.9 1.00 mg/L 

53.8 53.B 1.00 mg/L 
0.000 0.000 1.00 mg/L 

Page 1 

%Recovery %RPO r~so 

99.7 

0.354 
101 

99.9 
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RUN SUMMARY SHEET 

Total Organic Carbon 

DATA FILE: TOC01498 
INSTRUMENT FILE: INSTRUMENT: DOHRMAN ANALYZED: 10/14/1998 

Seq Lab 10 Client 10 Rep1 Rep2 Raw Cone. Result MOL Units ",Recovery %RPO ",RSO 

1 IIC0149 ICV 54.33 54.3 54.3 1.00 mg/L 101 

2 BLANK ICB 0 0.000 0.000 1.00 mg/L 
3 9809129-01 CEF-16-421-01 2.57 2.57 2.57 1.00 mg/L 
4 9809129-02 CEF-16-22I-Ol 4.33 4.33 4.33 1.00 mg/L 
5 9809140-01 III 0 0.000 0.000 1.00 ms/L 
6 9809140-010 1110 0 0.000 0.000 1.00 mg/L OIV BY 
7 9809140-01S 111S 9.87 9.87 9.87 1.00 ms/L 98.7 
8 9809140-02 112 0 0.000 0.000 1.00 ms/L 
9 9809149-01 CEF-16-32S-01 3.04 3.04 3.04 1.00 ms/L 

10 9809149-02 CEF-16-38S-01 24.16 24.2 24.2 1.00 ms/L 
11 9809149-03 CEF-16-35S-01 7.46 7.46 7.46 1.00 mg/L 
12 9809149-04 CEF-16-271-01 2.88 2.88 2.88 1.00 mg/L 

13 IIC0149 CCV 53.67 53.7 53.7 1.00 ms/L 99.6 

14 BLANK CCB 0 0.000 0.000 1.00 ms/L 

15 9809149-05 CEF-16-0P2-01 2.48 2.48 2.48 1.00 ms/L 
16 9809082-06 E03-S003~00-125 0 0.000 0.000 1.00 ms/L 
17 9809082-07 E03-S003-00-126 0 0.000 0.000 1.00 ms/L 
18 9810018-01 YR-4 7.80 7.80 7.80 1.00 ms/L 
19 9810018-02 DE-4 4.59 4.59 4.59 1.00 ms/L 
20 9810069-01 S57RB100998 0 0.000 0.000 1.00 mg/L 
21 9810069-02 s57FB100998-1 0 0.000 0.000 1.00 ms/L 
22 9810069-03 S57FB100998-2 7.09 7.09 7.09 1.00 ms/L 
23 9810074-01 E13-GIIFS-89A-33 1.086 1.09 1.09 1.00 mg/L 
24 9B10074-02 E13-GIIFS-91A-33 0 0.000 0.000 1.00 ms/L 

25 IIC0149 CCV 52.16 52.2 52.2 1.00 ms/L 96.8 

26 BLANK CCB 0 0.000 0.000 1.00 ms/L 

27 9810074-03 E13-GIIFS-90B-33 0 0.000 0.000 1.00 ms/L 
28 9810074-04 E13-GIIFS-89B-33 0 0.000 0.000 1.00 mg/L 

29 9810074-05 E13-GIIFS-22-335 0.916 0.916 0.916 1.00 mg/L 

30 9810074-06 E13-GIIFS-91B-33 0 0.000 0.000 1.00 ms/L 
31 9810074-060 E13-GIIFS-91B-33 0 0.000 0.000 1.00 mg/L DIV BY 

32 9810074-06S E13"GIIFS-91B-33 8.30 8.30 8.30 1.00 mg/L 83.0 
33 9810081-01 E13-GIIFS-89C-33 0 0.000 0.000 1.00 mg/L 

34 9810081-02 E13-GIIFS-90A-33 0 0.000 0.000 1.00 mg/L 

35 9810081-03 E13-GIIFS-21-340 2.716 2.72 2.72 1.00 ms/L 
36 9810081-04 E13-GIIFS-21-341 1.70 1.70 1.70 1.00 mg/L 

37 IIC0149 CV 48.65 48.6 48.6 1.00 mg/L 90.3 
38 BLANK CB 0 0.000 0.000 1.00 mg/L 

r:L~ 73"~CB /0 - 11'- "{6 ~ '2 (AkA cl e pR 10 - {~- 9:J>' 
Analyst 1 e b Supervisor 1 Date 

5021 



APPENDlXC 
Support Documentation 



I -

~13rown & RootEnYirOnmenta~/f! 
. Ii) rf 19<.. }-(/(</A,tY //I~' 7~-' upon TO AItlESS'./ '- i -'" ~ . I ~ .. 

..-' / ,~..-? ? ) r-/ t//Jc!rJIY" t{ 1"'. j-(... : ,,. ".> " 

SITE MANAGER: 70 A1 /v{ i:.1.'j'(/}~ 
PROJECT NAME: (tC-'-';'J..s c~ 1/61"'// 
BRE PROJECT NO.: ;7;--'2< CODE: ----

SHIPPED TO: PAGE LOF L I 
C:-!i,ll(~rt0 'r: 

Gf VUj/c~w'M/-(X1:~'<""J ,A1/J. 10' 

CJ.t',I_ ) (1- ot/oc ,- °C' { - -'/'I-C c· 'Jc 'nrPHI.r,}'· " fU:L'_"\..· '--,' P.O. NO.: ~ (LABORATORY NAME. CfTY) I 

I CHAIN OF CUSTODY RECORD 
OSTANDARD TAT 0 RUSH 

I 'I I I I I I I 

I TOTAL NUMBER OF CONTAINERS i/rlj}l.rls- I )1.>-I5'Lrt>i~51 I I EMPTY BOTTlES RELINQUISHED BY (SIGNATURE) SEAL INTACT? DATE: EMPTY ~~EC~IJ. 8": ,!!;NATUR£) ~AL INTACT? DATE: 9-1-<)f I 
CD YES NO N/A TIME: (i) . (J>.,. 0.4 -~ YE NO N/A TIME: 17. r''O I 

V£LINOOISHft!SIGNAr~ ~AL INTACT? DATE: q-/ (, J; f/ RECEIVED BY (SIGNATURE) SEAL INTACT? DATE: I 
@ " .~}1t .> -I, NO N/A TIME: Q? 0:0<.> (1) YES NO N/A TIME: I I RELINQUISH(D BY (SIGNATURE) SEAL INTACT? DATE: RECEIVED BY (SIGNATURE) SEAL INTACT? DATE: I 

® YES NO N/A TI ... E: ® YES NO N/A liIAE: • 
I SPECIAL INSTRUCTIONS: I LABORA TORY RE~~~:J~ q 7' llJb 1. I 
I SAMPLE CONTAINERS PREClEANED BY: ~ o BRE 0 LABORATORY MANUFACTURER I METHOD or SHIPMENT: reJ-X ;Jr/<tJlf If I BILL OF LADING NO.: I I YttlITE-f1JlLY EXECUTED copy SAMPliNG TE ...... : ..-.-:: • ';MI'.-1 I RECEIVED rOR L:C~TL. No. 2117 

YELlOW-m:CEIVlNG LABORATORY copy '~JD,A1 #1tJi" ~e '" BY (SIGN~TURE):_.~ 

PINK-SA ... PLERS· COPY/OA copy " f}OJ tVf".1~4 oer'_~ ?/..AY~7 TIME: /t>: ~ & '" -r:OLorNROII-Sll£ MANAGERS' copy DATE: 

t •• ,'/. '-'. .-, ... 

SITE MANAGER: 7U "'1 /v{ i:.1.'j'V/}~ 
PROJECT NAME: /t-~-J..s C~ I)e;p/) 
BRE PROJECT NO.: ;7F2::.: CODE: ___ _ 

P.O. NO.: 

CHAIN OF CUSTODY RECORD 

I -

SHIPPED TO: PAGE LOF Ll 
C:-!i_1l(~-Jt0r: 

_ #'Utfc ~W ;#/ ...(X't.~'<;'J /1 j). 0' 

(LABORATORY NAME. cfTV) i 

o STANDARD TAT 0 RUSH 

024 HR. 048 HR. 072 HR~7 DAYS 

LAB 
NO. I DATE I TIME I SAMPLE IDENTIFICA nON 

RESULTS DUE DATE:, ____ _ 

'I ~ ~ o 0:: o c.!l I I I 

I 

I 
I I I I 

I 
I • 

I I 
~--------~---+-------------------~~-+~I ~I~_+~--~~~~~~--~---------------~ 

I II I 
-------+----r----~----------------------------- . I I I 
~--------------+--------------------~~~~. ~I~-+~I--~~~~~~--~------------------~ 

------~--~------------------------~~II ~~~'~I~~~~~~~----------------I 
I I I I 

I I I I I I I I 

I TOTAL NUMBER OF CONTAINERS i/rlJ}1 .r1> I )1.>-I5'Lrt>~5I I I EMPTY BOTTlES RELINQUISHED BY (SIGNATURE) SEAL INTACT? DATE: EMPTY B.~EC,%-r: ,!!;NATUR£) ~AL INTACT? DATE: '1-I-<)f I 
CD YES NO N/A TlIAE: (i) . (J~ ~.~ YE NO N/A TIME: ~? r'"O I 

V£LINOUISH~SIGNAr~ ~AL INTACT? DATE: 9-/7,.£;17 RECEIVED BY (SIGNATURE) SEAL INTACT? DATE: I 
@ -, ';k}ft .> -I, NO N/A TlME: Q?o:o<.> (1) YES NO N/A TlME: I I REUNQUISH(D BY (SIGNATURE) SEAL INTACT? DATE: RECEIVED BY (SIGNATURE) SEAL INTACT? DATE: I 

® YES NO N/A. mAE: ® YES NO N/A TIIAE: • 
I SPECIAL INSTRUCTIONS: I LABORATORY RE~~~:J~q 7' llJb 1. I 
I SAMPLE CONTAINERS PREClEANED BY: ~ 

o BRE 0 LABORATORY MANUFACTURER I METHOD or SHIPMENT: reJ-X ;J,lt/jll! I BILL OF LADING NO.: I I YttlIT£-f1JlLY EXECUTED copy SAMPliNG TEAM: ..-.:: • -;MI',o1 .; RECEIVED rOR L:C~TL. No. 2117 
YELlOW-4!ECEIVING LABORATORY copy --ID,A1 #1tJi" e'j(-'''' BY (SIGN~TURE): _ -"'" 

PINK-SAMPLERS' COPYIOA copy -' 
f}oJ tVf".1z:.t'A or"r' ~.;?/'.;.., 7 TIME: /t>:~ & tI -

r:OLOENROO-SITE M"NAGERS' copy 
DATE: 



(Cli //;''''.'. J. 'VL. 

SITE MANAGER: Z:.· ~1 /.; ... .;.-1 (X'4 
PROJECT NAME: (!':A.> en: i / /; ( /1 
BRE PROJECT NO.: 2,,':1 '1.2 CODE: ___ _ 

P.O. NO.: 

~ Browrr& Root Environmental _ 
'~"'r A .>. './ ,,- 1./ _VI' 

I[PORT TO muss, It 'I r- 0· ..... -t{:I, 1'~2·· .,{ .. Yi 
- / I I jAIC·),o£(#c'.I~C :,,~<·.n-'" 

("i.,/ .. " ..... ; ........ ~" .. f) 
T£l£'Hon,L(': I/-U!v.. FAX:!'·./ I.!' .. t. .. , c> 

SHIPPED TO: PAGE~OF ~I 
.. __ c:4-Pf.\~tV: ~~ 

(.-l :·I/t//l:,,4/.'1(1/'?/~\cr"'tl;lP':. />1;:1 

(LABORATORY NAME. CI Y) i 
I CHAIN OF CUSTODY RECORD 

I SAMPLED BY (PRINT): C,M '/(:f 7iXJ!' ,,,t'" j.le;;;j~/-/.'ISAMPLE I' I PRES. '\:: OSTANDARD TAT 0 RUSH I 
• SAMPLER SIGNATURE: ,%2t &Z;:: t' ]J-I...{;1 {.U((Y,V ~YPE ~ T'1P~ •• \ !! 024 HR. 048 HR. 072 HR. ~7 DAYS 

I I I 
I ~ lID I ~ Ii ,:; !~ RESULTS DUE DATE: 

~~B . DATE TIME SAMPLE IDENTIFICATION I 0 ~ i{ j i§ I" 
. I I I I U 0 ~ v COMMENTS: 

. !1'1b·$·'!,00<{" ! C(r-jt . tf5'f -c/ ! ! X !(~""! ! I ! I I I ..s; JJ/e.J"" ddT 0;0/ I 
~~,('7J'!/,?!)o!C~/'"-I{-IIM-C'1 IIXk:t-l!!" III .;Trc/t(oc I 
IUi-'1yl/J!jfl ctff' ... /t --c'/,j'-c/ I I K ~~vll I II I , I 
~'li~2£!/l'.3D! ctf'r-/t .... ;JI2-ol i K i,:.t.Ji iIi i , i i 
r4'-~! I w~-/'-d/I"'CJI IX Ic~w I II I II ! I 
I I I I I I I I I I I i 
I I I I I I II I I " 

I I 
~----~--~--~------------------~-+-+~, I~-+-r ____ ~~~~~----------------~ 

~ ____ ~--__ ~------------------~~~~I I I ~I ~~~~~~~~~--------------~ 
-I--JI--+-II I I I 

:-____ ~--__ ~------------------~~~~I I I I 
I I I I I I 

I I I I • 

TOTAL NUMBER OF CONTAINERS I rl I lS'I I 
I EMPTY BOTllES RELINQUISHED BY (SIGNA lURE) SEAL INTACT? DATE: EMPT'! BOITLE~I~r, ~~RE) ~AL INTACT? DATE: 9 -/";Y' I 

CD YES NO N/A TIME: ~ c.//" 54-"1"j.·y YNO N/A TIME: /l;7 .. 'o"C I I RELINOUISH~SIGNA~ ~AL INTACT? DATE: 9-J(,-H' RECEI~D BY'1SIGNAlURE) SEAL INTACT? DATE: I 

@ . c~jl( -Q :Y NO N/A TIME: . .:l"/'C/C @ YES NO NjA TIME: I I RELlNOUISrfED BY (SI6NA lURE) SEAL INTACT? DATE: RECEI~D BY (SIGNAlURE) SEAL INTACT? DATE: I 

® YES NO NjA TIME: ® YES NO NjA TIME: • 
I SPECIAL INSTRUCTIONS: I LABORATORY REMA~~~;t'GS'bl I 
I SAMPLE CONTAINERS PRECLEANED BY:tv 

, METHOD OF SHIPMENT: rt'J-K All: '/,// !I' I BILL OF LADING NO.: I o BRE 0 LABORATORY MANUF ACTURER I MiITE-FVlLY EXECUTED copy SAMPLING TEAM:~. M' 0/(1 ~ RECEI~O rOR lABOR~Y_d. No. 2119 I YELLOW-RECEIVING LABORATORY cdI'y ; 0;11 ,CUfJ .' BY (SIGNAlURE): .--.-1 , 
PINK-SAMPl£RS' COPY/OA copy /JdN We}ff,(j~ DATE: ~./~~~r" TIME: ~Sl:Q{# 
1:0000ENROO·SI1£ UANACERS' copy 

(Cli //;''-'.' J. 'VL. , -
SITE MANAGER: _-'Z~' t::...~'_~...:...1_/£-/:.!.I_"_· "-~1.:..:.( ;..::.<;,,(.:.;....:~.---:-__ _ 

PROJECT NAME: _(!.c..; .. ::....:,fo..:..(J.<::..)_· -'C~(...;·t";..:.i.!../-'/-'·/'-.. (~/'"-'..l~ __ 
n, .';1 q ') CODE: ____ _ BRE PROJECT NO.: L.<;. 1--< 

P.O. NO.: 

I CHAIN OF CUSTODY RECORD 

I SAMPLED BY (PRINT): ~M~7iX:JI~ ,,,/1f;j.le;':;j~1·ISAMPLE I I ::. '\:: 
• SAMPLER SIGNATURE: ,/.0t ;'r;;I>;:: t' ;(yJl...( ;i lci((Y·r I ~YPE(J) ~ ;......!..!tf!,2,~'-I.-::·'¥J\'---;I--I--I-+-+-f-J'--/ 

I ~~~. I DATE I TIME I SAMPLE IDENTIFICATION lsi g I:::E ! ~j' 
I I I I ~~~~~~~~~~~~-----=:.=.:.::.:.:.:.:.:::..:..::..:::.----: 

, !1'1b·$·'!/Ooi" ! C(r-j t -tf5'f -c / ! ! X !(~""! j......:! l:.-t!--t---t--i--t--t--i-~~I.!..I ~1_....,:..s;:::!~~~fLl.0:..::..:ef=--·~tf~'/ a':!.1.·Z~o~"'/_-=1 
~~,('7J' !/.?!)o ! C~/'-I{ -llbJ-c/ I I Xk:j,.l! ~! 1~1~~~~--..;...--:-~I~/....;..I __ 10.r",:7C~'/-Lro_O-I)t(~o...:::.c __ -:1 
IUi-'1yl/J!jfl ctff' ... /t --c'/,j'-c/ I ! K r~vI! !.....,:/-+!--+---+--+--+-+--+ __ ! '_I _______ ~ 
~'li~2£!/l'.3D! ctf'E-lt- ;JI2-0/ I K Ic:.t,J1 ~I/~I~~~~~~-.:..I....:..'....;..I ________ -= 
r4'-~! I w~-/'-dj'JI"'CJ/ IX Ic~wll=--/~I~~~--=-~-t-:I:-/-4! _______ -i. 

I I I ~ I I III I I I I 
I I I I II~ ~I~~~I~~~I~I-------~I 

-----~-~---~---------------------~~-+~! ~!~-+~--~~~~~~-~------------------~ 
~----~--~--~-------------------~~~~I I I ~I ~~~~~~~~~----------------------~ 
~------~--------------------------------------~~4_~~1 ~I~_+~~~+_~~I~r-+I--~I--------------------~ 

I I I I I 
~----~~--~------------------~~~I I~~~~~~I~~I -I~---------------=' 

I I I I • 

TOTAL NUMBER OF CONTAINERS I rl I lS'I I I EMPTY BOTllES RELINQUISHED BY (SIGNA lURE) SEAL INTACT? DATE: EMPT'! BOITLE~I~r, ..a:.31_~RE) ~AL INTACT? DATE: 9 -/..;~ I 
CD YES NO N/A TIME: ~ c//" 54- (J·V YNO NjA TIME: /;';7 .. '0;;;' I I RELINOUISH~SIGNA~ ~AL INTACT? DATE: 9-/('-~~' RECEI~O BY·1SIGNAlURE) , SEAL INTACT? DATE: I 

@ . C~/j{ -Q Y NO N/A TIME: .;l.J·CJC @ YES NO NjA TIME: I I RELlNOUISrfEO BY (SI(';NA lURE) SEAL INTACT? DATE: RECEI~O BY (SIGNAlURE) SEAL INTACT? DATE: I 

® YES NO NjA TIME: ® YES NO NjA TIME: • I SPECIAL INSTRUCTIONS: I LABORATORY REMA~~~;t'GS'bl I 
I SAMPLE CONTAINERS PRECLEANEO BY:tv 

o BRE 0 LABORATORY MANur ACTURER I METHOD or SHIPMENT: rt'J-K All: '/,// !I' I BILL or LADING NO.: I I MiITE-f"VlLY EXECUTED copy SAMPLING TEAM:~, ~{0/(1 J...- RECEI~O rOR lABOR~Y_d No. 2119 I YELLOW-RECEIVING LABORATORY CdI'y ; v;11 '{CiYfJ .' BY (SIGNAlURE): :., -A , 
PINK-SAMPl£RS' COPY/OA copy /JdN We }ff,( j~?, DAlE: ~./ ~ ~ .. ;.,-'r7 TIME: ~Sl:Q{*-1:000ENROO-SllE MANAGERS' copy 



/ '-/'''' / ;I' 4;......."..~ /-"'~I ~ ... '-,' 

SITE MANAGER: 74c'1 cV/4J7?'# 
PROJECT NAME: &15 ~c..i/ 6t:ld 
BRE PROJECT NO.: 27?...! CODE: ___ _ 

P.O. NO.: 

SHIPPED TO: PAGE -!;,.OF :J

r - j. . tf-1,} I,,.~" .t: 
~/I1tJN)fI 'Si'/ft-lce's .A"lL'. • 

(LABORATORY NAME • ..e1TY) 

I CHAIN OF CUSTODY RECORD 

I SAMPLED BY {PRINT}: Hr, r-c.:::I .-,.. Il r- . -> ~ 1_ .. 1 1 ~ , 1_ 

SAMPLER SIGNATURE: 
RESULTS DUE DAT£:, ___ _ 

~~~ I DATE I TIME I SAMPLE IDENTlFlCA liON eot.tMENtS: 
I I I 

!9-I2·/f! /0 Jt-I Ci£r-Ib - tl.?I-o/ 
U-tl'l'r l J/tI.s' I c~r-If.- .2Jf-o/ 51~~J 4/£0"'; 
Iii I /;ce l$: .. '10c.. 
I I II 

I 

I 
I ~-----+---~~--------------------~~I -:~ . 

I 
I I 
I I I 

~---~~~------------~~~ i 
I I EMPlY BOT1L£S REUNQUISHED BY (SIGNATURE) SEAL INTACT? DATE: EMPT'r BO-;-ru:S RE:Z, B:z~~hA TUr..:) ~AL INTACT? DATE: q_/~¥ I 

CD YES NO N/A nME: (1) '~"L. 'U'~ J4? NO N/A TIME: 170 U 

J I RELJNQUISH~GNATU~y_ --
SEAL INTACT? DATE: 9-JI7~YJ' RECEIVErI' BY (SIGNATURE) SEAL INTACT? DATE: 

Q) '>~//!U~.A'1 1;rf9 NO N/ A nME: ';J t.,; () 0 @ YES NO N/A TIME: -j I RELINQUISHED' BY (SIGNATURE) SEAL INTACT? DATE: RECEIIlED BY (SIGNATURE) SEAL INTACT? DATE: 

® YES NO N/A nME: ® " .YES NO N/A TIME: I 

, SPECIAL INSTRUCTIONS: . I LABORATORY REMARKS: 
Pc ?o'/l/J'?3-?o 

, 
SAMPL£ CONTAINERS PRECLEANED BY: ~ I M'ETHOD OF SHIPMENT: ~e J- i Ailil! l BILL OF LADING NO.: o BRE 0 LABOR A TORY MANUFACTURER 

v.t1ITE-fULLY EXECUTED copy 
S ..... 

PLI-7t; /'1.~4F~;, -"f RECEIIlED fOR LABORAT~':"'" 
I No. 2169 YELLOW-RECEIVINC LABORATORY COPY BY (SIGNATURE)::!i:-<I~ ~ ~ 

, /Jj).v M-'.i7(~/.:.r'~ DATE: c;> /1 -c; L 9-? liME: _ 3,' I C; 
I 

PINK-SAMPLERS' COPY/OA Copy 
GOLDENROO-S: TE: MANAGERS' COPy I 



'-//-"/ / ... ----......... ' ........... -;-

~rowrr& RoOfEnvtronmental f 
IEPIIT TO mIEn' 70 1 f c....s; /.-"'t'A' _. 

1'*16:'.1>1; 0"., t.· -25"C 

TELE'HOI£'9P¥ -.?F,.-,)I{cu fAX ,'JtJ-! ~2.t/-fu?O 

I CHAIN OF CUSTODY RECORD 

SIlE MANAGER: 'fi NlA/I ;......T~/?? 
PROJECT NAME: e4£ C t-'c if 6 :- r..f 
BRE PROJECT NO.: '779.< CODE: ___ _ 

P.O. NO.: 

TYPE ~ I-'-"-=-

CJ 

I SAMPLED BY (PRINT): • ,.... 1v?~~iSA~LE II ~ 
SAMPLER SIGNAlURE: I ---:- (!: B.t... .. ~ 

~~ ! DATE I TIME I SAMPLE lDENTlFlCATlDt< I ~! ~, ~ ,(IL, t ' _ .. _ . 
!9-Il-)li /0;)0\ Ct£r-lt-'t.2~ -0/ ! I (IG-~\ W' - I 

~"'-t?"ifl ltV'>! C.t£r-/6 - :l2f-o/ 'l' t 1c...",,1 'J , . " =H=~ (- y' .. - - • 

, I I I I I I i i 
I 

~ I I I I I I I I 
I Ii II i 

iii . 
iii I I I : 

I iii ! I I 

i !~! ~i ~j t-'~~~~--------~ 
I I! ! I I ~ 
~ ____ ~~ __ ~ ________________ ~~~~I I I I I I I 

. iii i I I 
I I 

TOTAL NUMBER OF CONTAINERS 121 I I ~ I 
I Et.tPT'I' BOTllES RELINQUISHED BY (SIGNATURE) SEAL INTACT? DATE: EMPn B.~..u:. BY 'SI~ SEAL INTACT? DATE: <J -/-5'.1' 
CD YES NO N/A 11ME: ~ . ~--- /}:C/ ' I~ NO N/A nNE, 12'uv 

I RElIN~ (SI'F~ @ALINTACT? DATE: 9-(7-?¥ RECEIVEo'ey (SIGNAlURtj SEAL INTACT? DATE: 

@ I ~ .~«IPY NO N/A TIME: .;7e:." {le- @ YES NO N/A nlolE: I RELINOOISHEO BY (SfGltATURE) SEAL INTACT? DATE: RECEIVED BY (SIGNAlURE) SEAL INTACT? DATE: 

® YES NO N/A TIME: ® YES NO N/A nlolE: 

I SPECIAL INSTRUCTIONS: I LABORATORY REMAR~: 
- "'7,''IIIJ79:/0 

I SAIoIPLE CONTAINERS PREClEANEO BY: 
o BRE 0 LABORATORY . ~ MANUFACTURER I METHOD OF SHIPMENT: rc-cf.:'X 41bl/1/' I BILL OF LADING NO.: I ~''''-, ",w"" "'"" SAIoIPLING TEAM: , RECEIVED fOR LABORATORY~~ 2168 YELLOW-RECEIVING LABORATORY copy :y;);:.--, ~ (~Tc;-;':?? .,t- BY (SIGNATURE): ~ - No. , 

PINK-SAMPLERS' COPY/QA copy A>tV' t./.:-~;r;/I~~,P' DATE: 1/16l Cj"'S"" TIME: J·t<; p-tv'-f-t 
_G()lJ)ENROO-SITE MANAGERS' copy 

-



E-''--'1 ,v't' ~ ~ .... (... 

REPORT TO mans. ?OfY ,1c. ..>@;......v~h~. PROJECT NAME: ,1/11 u-ci/ he j) 
~ Brown & Root El1vtronment81,X.L1 SITE MANAGER: Zc C1 e/c..(J;ed'~ SHIPPED TO: PAGE Lor .<. 

.-py(fc/II/l/.,. ,Ct. ;l.u.J{; BRE PROJECT NO.: ') ? ~ .l. CODE: ___ _ 

T£LE'HOlE' 7ot.f-Yl-oYoo :ax. 9o-f-.d'/-oo..)u P.O. NO.: 

CAiT/..:-~il·~ 
~I /f".,vI4/.a-,J;ht'#! ~tt'~#c.eJ /'1/J. 

(LABORATORY NAME. crIT) 

I CHAIN OF CUSTODY RECORD 

I I 

I I 
------~~------------------------~I -I --~--~--~--~--------------~ 

I I 
I II I I I I . . . . . . . . ------------------------I I I II I I I I I I I I I I 

1---_1----+----.------------------+1-+1-+1 -II I I I I I I I I I I I 

I ! I I I I I I I I I I I I I 
TOTAL NUMBER OF CONTAINERS II rl, )'1>1;-15-1 si 5' If lr 16 5\' 

SEAL INTACT? DATE: DATE: ~ 
YES NO N/A TIME: NO TIME: 

AL INTACT? DATE: '7 2.-9P DATE: 

NO N/A TIME: < Q'(.) '-., YES NO TIME: 

SEAL INTACT? DATE: SEAl INTACT? DATE: 

YES NO N/A TIME: YES NO N/A TIME: 

I SPECIAL INSTRUCTIONS: 

I SAMPLE CONTAINERS PRECLEANEO BY· 
o BRE 0 LABORA TORY 

I'"'''''''''' y ''''''" .. "'" 

SAMPLING TEAM: No. 2190 I YELlOW~ECEIVlNG LABORATORY copy -I 
PINK-SAMPlERS' CfXJY/OA copy :z;,.rll.,A/L!tc.c,A _,4/ DATE: GOlDENROD-SITE MANACERS' copy 



~.Brown·irtRoot ErivliOiTNl~1118Wp 
mOlT TO muss, 20tftfc ...s~f31'/..{VjlOlrc 

.lAd&~tfiIIi Err L!lS' 
T[UPH .. £,9?!..?,f!-Of(o.o ,; •• "1a</--?W- Co?O 

I CHAIN OF CUSTODY RECORD 

SITE MANAGER: :.z;:r~ PI 'c.c;TW-# 
PROJECT NAME: &J' Ct>c.il a~ u 
BRE PROJECT NO.: 27? ~ CODE: ___ _ 

P.O. NO.: 

SHIPPED TO: PAGE~OF~I 
tr4~l:.vJ1f. 

C.1'frvt~#~~/ .f~(f;~ At' 
~ (LABORATORY NAME. CITY) i 

I SAMPLED BY (PRINT): ~/4c..r?'i";e=r i/.4$.oAJ ~fCC~,.J I SAMPLE I x ! ~:/~J / / / / / / / I 

SAMPLER SIGNATURE: ~~ .t:::~ n. <M ~ ~PE jg B7:~ 7 r 7 r r 7 7 Z 
I~I~I~ !tf 

I I' I I U (!) i{~....:.., -l-~~' ~.~. ---L' --f'~--i----:;"::::'::::':':"=~~---! 
~ 17-,u£r!/.?u:, 1 cV-I'- J.<S- of ' 1 1 X 16(.011 I 1 1 1 1 1 I 1 I I ~ I 

LAB 
NO. I DATE I TIME I SAMPLE lDENTIFICA TION 

I !?-).1~!/JcJ~' Ct;F -16 -]1'>-0' I 111~tJl I rI 1 I 1 I 
I t1'-,l.l-1.fI/f c.>(} 1 cEF -16 -»5"-0/' ~ '6-t.J' ! I , I ( I I 

k--?~·9t!llo')' ct:"r-I 6 "'~/I-ol 1 '! Ic.""! 1 (I 1 , ! ! 
17-.. u-?1"1 - , clfF-lt 'ell,; - 01 , X 'Cow! III 1/ 1 I 
I I 1 1 1 1 1 1 1 1 I 

I 

1 1 1 I I I I 1 I 
~ ___ ~ __ ~~ __________________ ~~~I !I I 
t----f---I-----I~--------__l___:_____:____:I I I 

~ __ ~ __ ~~~ ______________ ~+_~" I 
1 I I 

t----f---I-----I-----------;....--;....--;....----.; • • 

I I I 
I 

TOTAL NUMBER OF CONTAINERS 151 I I I I J I> I I 
I 

EMPTY BOTTlES RELINQUISHED BY (SIGNATURE) , 

CD 
SEAL INTACT? I DATE: I EMPTY BOTTlES RECE~$.!VRr) 

YES NO N/A nUE: ~ ~ :I'.A ~ 
I . .AE. IlL INTACT? 
~' NO N/A 

DATE: r-I'11'~ : 
TIME: / /.' ulJ I 

:I~E~ICNA~) -k- I .:::-~AL INTACT? I DATE: Q-2.l-7P I RECEIIlED BY (SIGNl'ITURl) SEAL INTACT? I DATE: 

\@ /;;T"2f/tt H~ If' Tt.~l NU N/A InUE: /..,,~ut. I~ Tt.:;, NU N/A I TIME: 

~)AL INTACT? I DATE: r-..l.l-7P 
If~' NO N/A nUE: ,2o~ v 

RECEIIiED BY (SI~) 

@ 
SEAL INTACT? 

YES NO N/A 

I 
RElINOUfsHED BY (SI(:NATURE) r SEAL INTACT? I DATE: I RECEIVED. BY (SIGNATURE) SEAL INTACT? I DATE: • 

®I YES NO N/A nUE: ® YES NO NIA TIME: I 

I SPECIAL INSTRUCTIONS: 1 lABORATORY REMARKS: 
po7"t(/1 J? ..P:JI I 

I SAMPLE CONTAINERS PRECLEANED BY: I .- ----A I vr/'/j)/ I o BRE 0 LABORATORY ~MANUFACTURER METHOD OF SHIPMENT: ~c!. -/'" ,dt/( cfPT" BILL OF LADING NO.: 

-wELLOW-RECEIVlNG LABDRATORY'CoPY .,k? CDlt>./.?! +- . No. I WHITE~l1.Y EXECUTED copy (\ \ - • 2106 I 
PINK-SAMPLERS' COPY/OA copy r, 
GOlDENROD-SITE MANAGERS' copy DATE: nM£: e.C~ ~ . 



CLIENT: NUS_SOUTHDIV 

GPL LABORATORIES, LLLP 
METALS CASE NARRATIVE 

Description: NAS CECIL FIELD CTO-051 
GP Work Order:98-09-117 
DATE: September 30,1998 

The following data package comprises five water samples which were received at GPL Laboratories 
on September 17, 1998. The samples were analyzed for iron, and manganese by SW846 6010B. 

The sample IDs were modified to accommodate the computer software used to generate the data 
package. The following changes were made: 

CLIENTID MODIFIEDID LABID 

CFF-16-451-01 451-01 9809117-011 
CFF-16-11DD-Ol IDD-Ol 9809117-021 
CFF-16-21S-01 21S-01 9809117-031 
CFF-16-23D-Ol 23D-Ol 9809117-041 
CFF-16-DPI-01 DPI-01 9809117-051 

A matrix spike, duplicate, and serial dilution were performed on sample CFF-16-451-01 for all 
required analytes. The matrix spike could not be recovered for iron. The spike addition was 
insignificant. 

All QNQC criteria were met. 

4002 



GPL LABORATORIES, LLLP 

WET CHEMISTRY CASE NARRATIVE 

CLIENT: Tetratech NUS 
GP W.ork Order: 9809117 
DATE: October 19, 1998 

The following data package is comprised of five water samples received at GPL 
Laboratories on September 17, 1998. The samples were analyzed for chloride, sulfate, 
bromide, nitrate; nitrite, orthophosphate, total organic carbon (TOC), chemical oxygen 
demand (COD), biological oxygen demand (BOD), sulfide, and alkalinity. 

Sample CEF-16-23D-Ol was analyzed in duplicate for alkalinity. A duplicate and matrix 
spike was analyzed on sample CEF-16-DP1-01 for TOC, chloride, bromide, nitrate, 
nitrite, orthophosphate, sulfate. A duplicate was analyzed for BOD on sample CEF-16-
DP1-0J. A Bromide ICV/CCV was unavailable when the samples were initially analyzed. 
The samples were re-analyzed with acceptable ICV /CCV results on a later date. The 
original results have been reported. All QAJQC criteria were met. 

5002 



GPL LABORATORIES, LLLP 
METALSCASENARRA~ 

CLIENT: NUS_TETRATECH_SOUTH DIVISION 
Description: NAS CEffi FIELD _ CTO-OSI 
GP Work Order: 98-09-129 
DATE: October 7, 1998 

The following data package comprises two water samples which were received at GPL Laboratories 
on September 18, 1998. The samples were analyzed for iron and manganese by SW846 
methodologies. 

The sample ID was modified to accommodate the computer software used to generate the data 
package. The following changes was made: 

CLIENTID 

CEF-16-421-01 
CEF -16-221 -01 

MODIFIEDID 

CEF421 
CEF221 

LABID 

9809129-011 
9809129-021 

A matrix spike, duplicate, and serial dilution were performed on sample CEF-16-421-01. All QAlQC 
criteria were met. 

Calibration standards were verified against independent check samples purchased from a commercial 
vendor of environmental standards. 

All QAlQC criteria were met. 

• 

4002 



GPL LABORATORIES, LLLP 

WET CHEMISTRY CASE NARRATIVE 

CLIENT: Tetratech NUS 
GP Work Order: 9809129 
DATE: October 19, 1998 

The following data package is comprised of two water samples received at GPL 
Laboratories on September 18, 1998. The samples were analyzed for chloride, sulfate, 
bromide, nitrate, nitrite, orthophosphate, total organic carbon (TOC), chemical oxygen 
demand (COD), biological oxygen demand (BOD), sulfide, and alkalinity. 

Sample CEF-16-22I-01 was analyzed in duplicate for alkalinity. Sample CEF-42I-01 was 
analyzed in duplicate for sulfide. A Bromide ICV /CCV was unavailable when the 
samples were initially analyzed. The samples were re-analyzed with acceptable ICV /CCV 
results on a later date. The original results have been reported. All QNQC criteria were 
met. 

5 .-.. ~ 
Ulil.. 



GPL LABORATORIES, LLLP 

WET CHEMISTRY CASE NARRATIVE 

CLIENT: Tetratech NUS 
GP Work Order: 9809149 
DATE: October 22, 1998 

The following data package is comprised of five water samples received at GPL 
Laboratories on September 23, 1998. The samples were analyzed for chloride, sulfate, 
bromide, nitrate, nitrite, orthophosphate, total organic carbon (TOC), chemical oxygen 
demand (COD), biological oxygen demand (BOD), sulfide, and alkalinity. 

Sample CEF-16-35S-01 was analyzed in duplicate for BOD. Sample CEF-16-DP2-01 
was analyzed in duplicate for sulfide. A matrix spike and duplicate were analyzed on 
sample CEF-16-32S-01 for COD and the anions by IC. The orthophosphate ICVand 
CCVs were low (-78%) when the samples were initially analyzed. Analysis was 
continued with failing calibration verifications to obtain results within the 48 hour 
holding time. The samples were re-analyzed with acceptable ICV/CCV results on a later 
date. Orthophosphate was not detected in either analysis. The original results have been 
reported. The glucose/glutamic acid and LCS results were low for BOD. The sample 
could not be reanalyzed due to limited volume and holding times. All other QAlQC 
criteria were met. 

5002 



GPL LABORATORIES, LLLP 
METALSCASENARRATnffi 

CLIENT: NUS_TETRATECH_SOUTH DIVISION 
Description: NAS CECIL FIELD _ CTO-051 
GP Work Order: 98-09-149 
DATE: October 13, 1998 

The following data package comprises five water samples which were received at GPL Laboratories 
on September 23, 1998. The samples were analyzed for iron and manganese by SW846 
methodologies. 

The sample IDs were modified to accommodate the computer software used to generate the data 
package. The following changes was made: 

CLIENTID MODIFIEDID LABID 

CEF-16-32S-0 1 CEF32S 9809149-011 
CEF-16-38S-01 CEF38S 9809149-021 
CEF-16-35S-01 CEF35S 9809149-031 
CEF-16-27I-Ol CEF271 9809149-041 
CEF-16-DP2-01 CEFDP2 9809149-051 

A matrix spike, duplicate, and serial dilution were performed on sample CEF-16-DP2-01. The 
duplicate was outside of the control limits for manganese; all associated data has been flagged with 
an "*". 

Calibration standards were verified against independent check samples purchased from a commercial 
vendor of environmental standards. 

All QAJQC criteria were met with the exception of those mentioned above . 

.. 

4002 



Analysis Report Fri 09-25-98 05:30:05 PM page 1 

Method: TRACE12 Sample Name: S 9809129-021 Operator: 
Run Time: 09/25/98 17:24:33 (Ef -I~'- 21S~ 0\ Comment: 
Mode: CONC Corr. Factor: 1 

CI ID~l$ 
Elem SB AS PB SE AG TL BA 
Avge -.056 -2.38 -.'221 .283 -.076 -4.53 6.23 

#1 -.300 -.926 .137 1.21 -.015 -4.31 6.28 
#2 .189 -3.83 -.579 -.643 -.136 -4.75 6.18 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10500. 21000. 52500. 10500. 1050. 10500. 101000. 
Low -6.00 -10.0 -3.00 -5.00 -10.0 -10.0 -200. 

Elem BE CD CO CR CU MN NI 
Avge -.022 -.047 -.497 .202 1. 07 1. 75 -.899 

#1 -.039 -.058 -.642 .565 1. 03 1. 79 -.856 
#2 -.005 -.037 -.353 -.161 1.12 1. 70 -.941 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 1050. 10500. 10500. 10500. 25100. 10500. 10500. 
Low -5.00 -5.00 -50.0 -10.0 -25.0 -15.0 -40.0 

Elem V ZN B MO SI SR TI 
Avge 1.19 3.75 16.7 -.462 1750. 4.21 .165 

#1 1.19 4.00 17.1 -.341 1750. 4.23 .124 
#2 1.19 3.51 16.3 -.584 1750. 4.19 .206 

Errors LC Pass LC Pass LC Pass NOCHECK NOCHECK NOCHECK LC Pass 
High 10500. 21000. 10500. 101000. 
Low -50.0 -20.0 -50.0 -40.0 

Elem SN NA K AL FE CA MG 
Avge -3.22 3120. 236. 336. 597. 435. 510. 

#1 -2.05 3160. 236. 337. 595. 434. 507. 
#2 -4.39 3080. 237. 335. 599. 435. 512. 

Errors LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass LC Pass 
High 10500. 525000. 52500. 525000. 525000. 525000. 525000. 
Low -40.0 -100. -50.0 -100. -100. -100. -100. 

Elem 2203/1 2203/2 1960/1 1960/2 
Avge 1.43 -1. 04 3.10 -1.12 

#1 -.832 .620 2.52 .553 
#2 3.69 -2.71 3.68 -2.80 

Errors NOCHECK NO CHECK NOCHECK NOCHECK 
High 
Low 

4095 



Analysis Report Thu 10-08-98 12:45:10 PM 

Method: TRACE12 Sample Name: S 9809149-041 
Run Time: 10/08/98 12:39:38 
Comment: 
Mode: CONC Corr. Factor: 1 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

SB 
-1.28 

-1. 49 
-1. 08 

LC Pass 
10500. 
-6.00 

BE 
-.071 

-.073 
-.069 

LC Pass 
1050. 
-5.00 

V 
.298 

.458 

. 137 

LC Pass 
10500. 
-50.0 

SN 
-2.98 

-2.92 
-3.04 

LC Pass 
~ 10500. 

-40.0 

AS 
3.07 

1. 86 
4.28 

LC Pass 
21000. 
-10.0 

CD 
.173 

.085 

.262 

LC Pass 
10500. 
-5.00 

ZN 
81.5 

81. 4 
81. 7 

LC Pass 
21000. 
-20.0 

NA 
4270. 

4350. 
4180. 

LC Pass 
525000. 
-100. 

PB 
2.47 

2.69 
2.25 

LC Pass 
52500. 
-3.00 

CO 
-.090 

-.138 
-.041 

LC Pass 
10500. 
-50.0 

B 
20.0 

20.1 
19.8 

LC Pass 
10500. 
-50.0 

K 
208. 

208. 
209. 

LC Pass 
52500. 
-50.0 

SE 
.354 

-.325 
1. 03 

LC Pass 
10500. 
-5.00 

CR 
.385 

.322 

.448 

LC Pass 
10500. 
-10.0 

MO 
-.316 

-.202 
-.429 

NOCHECK 

AL 
127. 

131. 
123. 

LC Pass 
525000. 
-100. 

Elem 2203/1 2203/2 1960/1 1960/2 
Avge 3.84 1.79 -3.76 2.41 

#1 4.04 2.02 -5.29 2.15 
#2 3.64 1.56 -2.23 2.66 

Errors NO CHECK NOCHECK NOCHECK NOCHECK 
High 
Low 

Operator: DDH 

AG 
.467 

.343 

.592 

LC Pass 
1050. 
-10.0 

cu 
1. 81 

1. 33 
2.30 

LC Pass 
25100. 
-25.0 

S1 
3300. 

3310. 
3300 . 

NO CHECK 

FE 
1740. 

1740. 
1750. 

LC Pass 
525000. 
-100. 

TL 
-2.79 

-3.97 
-1. 61 

LC Pass 
10500. 
-10.0 

MN 
4.21 

4.21 
4.21 

LC Pass 
10500. 
-15.0 

SR 
4.98 

5.00 
4.97 

NO CHECK 

CA 
363. 

360. 
365. 

LC Pass 
525000. 
-100. 

4054 
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BA 
6.28 

6.36 
6.20 

LC Pass 
101000. 
-200. 

N1 
-1. 30 

-.587 
-2.02 

LC Pass 
10500. 
-40.0 

T1 
.717 

.639 

.796 

LC Pass 
101000. 
-40.0 

MG 
461. 

461. 
460. 

LC Pass 
525000. 
-100. 



Analysis Report Thu 10-08-98 12:39:33 PM 

Method: TRACE12 Sample Name: S 9809149-031 Operator: DDH 

Comment: 
Mode: CONC 

Run Time: 10/08/98 12:34:01 

Corr. Factor: 1 
elf -!~ ~ 3SS-6l 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

Elem 
Avge 

#1 
#2 

Errors 
High 
Low 

SB 
.238 

.675 
-.199 

LC Pass 
10500. 
-6.00 

BE 
.013 

.000 

.027 

LC Pass 
1050. 
-5.00 

V 
1. 47 

1.10 
1. 85 

LC Pass 
10500. 
-50.0 

SN 
. 398 

2.94 
-2.14 

LC Pass 
. ' 10500. 

-40.0 

AS 
-.989 

-2.43 
.448 

LC Pass 
21000. 
-10.0 

CD 
.255 

.288 

.223 

LC Pass 
10500. 
-5.00 

ZN 
6.65 

6.65 
6.66 

LC Pass 
21000. 
-20.0 

NA 
10800 . 

10800. 
10800. 

LC Pass 
525000. 
-100. 

PB 
2.80 

2.20 
3.40 

LC Pass 
52500. 
-3.00 

CO 
-.399 

-.255 
-.542 

LC Pass 
10500. 
-50.0 

B 
36.9 

36.9 
36.9 

LC Pass 
10500. 
-50.0 

K 
183. 

186. 
180. 

LC Pass 
52500 . 
-50.0 

SE 
2.60 

3.11 
2.09 

LC Pass 
10500. 
-5.00 

CR 
.866 

.756 

.975 

LC Pass 
10500. 
-10.0 

MO 
.044 

-.052 
.139 

NOCHECK 

AL 
416. 

416. 
416. 

LC Pass 
525000. 
-100. 

Elem 2203/1 2203/2 1960/1 1960/2 
Avge 5.09 1.66 -.286 4.04 

#1 5.17 .715 .850 4.24 
#2 5.00 2.60 -1.42 3.84 

Errors NO CHECK NOCHECK NOCHECK NOCHECK 
High 
Low 

AG 
.263 

.183 

.344 

LC Pass 
1050. 
-10.0 

CU 
1.26 

1. 53 
.997 

LC Pass 
25100. 
-25.0 

S1 
1950. 

1950. 
1960. 

NOCHECK 

FE 
303. 

301. 
304. 

LC Pass 
525000. 
-100. 

TL 
-.241 

1. 96 
-2.44 

LC Pass 
10500. 
-10.0 

MN 
3.10 

3.07 
3.12 

LC Pass 
10500. 
-15.0 

SR 
4.51 

4.50 
4.52 

NOCHECK 

CA 
427. 

428. 
426. 

LC Pass 
525000. 
-100. 

4053 

page 1 

BA 
6.54 

6.54 
6.54 

LC Pass 
101000. 
-200. 

N1 
-.377 

-.993 
.238 

LC Pass 
10500. 
-40.0 

T1 
.786 

.744 

.828 

LC Pass 
101000. 
-40.0 

MG 
439. 

439. 
439. 

LC Pass 
525000. 
-100. 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No. : SDG No.: TETl17 

Initial Calibration Source: #3192 

Continuing Calibration Source: #3192 

Concentration Units: ug/L 
. 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9890.00 98.9 10000.0 9900.00 99.0 9780.00 97.8 P 
Lead 
Magnesium 
Manganese 500.0 502.00 100.4 500.0 503.00 100.6 497.00 99.4 P 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4009 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No~: SDG No.: TETl17 

Initial Calibration Source: 

Continuing Calibration Source: #3192 

Concentration Units: ug/L 
. 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9660.00 96.6 9830.00 98.3 P 
Lead 
Magnesium 
Manganese 500.0 492.00 98.4 498.00 99.6 P 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4010 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No.: SDG No.: TETl17 

Initial Calibration Source: 

Continuing Calibration Source: #3192 

Concentration Units: ug/L 
. 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9990.00 99.9 P 
Lead 
Magnesium 
Manganese 500.0 503.00 100.6 P 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4011 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No. : SDG No.: TETl17 

Initial Calibration Source: #3192 

Continuing Calibration Source: #3192 

Concentration Units: ug/L 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(l) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9720.00 97.2 10000.0 9700.00 97.0 9630.00 96.3 P 
Lead 
Magnesium 
Manganese 500.0 506.00 101.2 500.0 503.00 100.6 502.00 100.4 P 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4012 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No. : SDG No.: TETl17 

Initial Calibration Source: 

Continuing Calibration Source: #3192 

Concentration Units: ug/L 

" 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R(l) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9670.00 96.7 9720.00 97.2 P 
Lead 
Magnesium 
Manganese 500.0 503.00 100.6 503.00 100.6 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4013 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 

Initial Calibration Source: 

Continuing Calibration Source: #3192 

Concentration Units: ug/L 
. 

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 10200.00 102.0 P 
Lead 
Magnesium 
Manganese 500.0 523.00 104.6 P 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4014 



ENVIROFORMS/INORGANIC CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No. : SDG No.: TET227 

AA CRDL Standard Source: 

ICP CRDL Standard Source: #3049 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for ICP 

. Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 
Tin 

True Found %R True 

200.0 

30.0 

FORM II (PART 2) - IN 

Initial Found 
Found %R Found %R 

189.00 94.5 208.00 104.0 

30.50 202.7 32.30 104.3 

4015 



ENVIROFORMS/INORGANIC CLP 

2B 
CRDL STANDARD FOR AA AND I CP 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 

AA CRDL Standard Source: 

ICP CRDL Standard Source: #3049 

Concentration Units: ug/L 

CRDL Standard for AA CRDL Standard for rcp 
Initial Found 

Analyte True Found %R True Found %R Found %R 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
C01212er 
Iron 200.0 202.00 101.0 190.00 95.0 
Lead 
Magnesium 
Manganese 30.0 30.60 102.0 30.80 102.7 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 
Tin 

FORM II (PART 2) - IN 

4016 



ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

3 
BLANKS 

Contract: 

SAS No. : 

Preparation Blank Matrix (soil/water): WATER 

SDG No.: TETl17 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

. 
Initial 
Calib. Continuing Calibration Prepa-
Blank Blank (ug/L) ration 

Analyte (ug/L) C 1 C 2 C 3 C Blank C M 

- - - -Aluminum - - - -
Antimony - - - -Arsenic - - - -Barium - - - -Beryllium - - - -Cadmium - - - -Calcium - - - -
Chromium - - - -Cobalt - - - -
COEEer - - - -
Iron 20.0 U 27.7 B 20.0 U 20.0 U 20.0 U P - - - -
Lead - - - -
Magnesium - - - -
Manganese 1.0 U 1.0 U 1.0 U 1.0 U - - - - 1.0 U P 
Mercury - - - -
Nickel - - - -
Potassium - - - -
Selenium - - - -Silver - - - -
Sodium - - - -Thallium - - - -
Vanadium - - - -
Zinc - - - -Cyanide - - - -Boron - - - -Tin - - - -

FORM III - IN 

4017 



ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

SDG No.: TETl17 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. 
Blank 

Analyte (ug/L) C 

-Aluminum -Antimony -Arsenic -Barium -Beryllium -Cadmium -Calcium -Chromium -. Cobalt -
COEEer -Iron -Lead -Magnesium -Manganese -Mercury -Nickel -Potassium -Selenium -Silver -
Sodium -Thallium -Vanadium -
Zinc. -
Cyanide -
Boron -Tin -

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -20.0 U 29.8 B - -
- -
- -1.0 U 1.0 U - -
- -
- -
- -
- -
- -
- --
- -
- -
- -
- -
- -
- -

FORM III - IN 

3 C 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

. 

Prepa
ration 
Blank 

4018 

C M 

P 

P 



ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No. : 

3 
BLANKS 

Contract: 

SAS No.: 

Preparation Blank Matrix (soil/water): WATER 

SDG No.: TETl17 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Initial 
Calib. 
Blank 

(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 

20.4 B 20.0 U 20.0 

1.0 U 1.0 U 1.0 

FORM III - IN 

. . 

Prepa-
ration 

C Blank C M 

-
-
-
-
-
-
-
-
-
-
-

U P -
-
-

U P -
-
-
-
-
-
-
-
-
-
-
-
-

4019 



ENVIROFORMS/INORGANIC CLP 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GP Case No.: 

3 
BLANKS 

Contract: 

SAS No. : 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Analyte 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium, 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 

Initial 
Calib. 
Blank 

(ug/L) C 

Continuing Calibration 
Blank (ug/L) 

1 C 2 C 3 

20.0 U 20.0 U ___ _ 

LOU 1.0 U ___ _ 

FORM III - IN 

c 

4020 

SDG No.: TETl17 

. 

Prepa-
ration 
Blank C M 

-
-
-
-
-
-
-
-
-
-
-

P -
-
-

P -
-
-
-
-
-
-
-
-
-
-
-
-



ENVIROFORMS/INORGANIC CLP 

10 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 

ICP ID Number: TRACE 

Flame AA ID Number: 

Furnace AA ID Number: 

Wave-
length Back-

Analyte (nm) ground 

Aluminum 308.22 
Antimony 206.84 
Arsenic 189.04 
Barium 493.41 
Beryllium 313.04 
Cadmium 226.50 
Calcium 317.93 
Chromium 267.72 
Cobalt 228.62 
COEEer 324.75 
Iron 271. 44 
Lead 220.35 
Magnesium 279.08 
Manganese 257.61 
Mercury 
Nickel 231. 60 
Potassium 766.49 
Selenium 196.02 
Silver 328.07 
Sodium 330.23 
Thallium 190.86 
Vanadium 292.40 
Zinc 206.20 
Cyanide 
Boron 249.68 
Tin 189.99 

Comments: 

Date: 07/24/98 

CRDL IDL 
(ug/L) (ug/L) 

200.0 30.0 
60.0 2.0 
10.0 3.0 

200.0 6.0 
5.0 1.0 
5.0 1.0 

5000.0 40.0 
10.0 1.0 
50.0 1.0 
25.0 1.0 

100.0 20.0 
3.0 2.0 

5000.0 20.0 
15.0 1.0 

0.2 
40.0 1.0 

5000.0 20.0 
5.0 2.0 

10.0 1.0 
5000.0 100.0 

10.0 3.0 
50.0 1.0 
20.0 6.0 
5.0 
0.0 2.0 
0.0 3.0 

M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 

P 
P 
P 
P 
P 
P 
P 
P 

P 
P 

FORM X - IN 

4027 



ENVIROFORMS/INORGANIC CLP 

13 
Preparation Log 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GP Case No. : SAS No.: 

Method: P 

Sample Preparation Weight Volume 
No. Date (gram) (ml) 

1DD-01 09724/98 100 
218-01 09/24/98 100 
23D-01 09/24/98 100 
45I-01 09/24/98 100 
45I-01D 09/24/98 100 
45I-018 09/24/98 100 
DP1-01 09/24/98 100 
LC8456 09/24/98 100 
PBW456 09/24/98 100 

FORM XIII - IN 

8DG No.: TETl17 

4034 



ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: 
Lab Code: GP Case No.: SAS No. : SDG No.: TETl17 
Instrument ID Number: TRACE 
Start Date: 09/24/98 

Method: P 
End Date: 09/24/98 

Sample D/F 
No. 

SO 1.00 
Sl 1.00 
S2 1.00 
S3 1.00 
AGSTD 1.00 
ICV ·1.00 
ICB 1.00 
CRII 1. 00 
PQLLCK 1.00 
ICSAI 1. 00 
ICSABI 1.00 
CCV1 1.00 
CCB1 1.00 
ZZZZZZ 5.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 1. 00 
ZZZZZZ 1. 00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CCV2 1.00 
CCB2 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
PBW456 1.00 
LCS456 1.00 
ZZZZZZ 1.00 

Time 

1155 
1200 
1205 

Analytes 

----- ----------------% R A S A B B C C C C C F P M M H N K SAN T V Z C 
LBSAEDAROUEBGNGI EGAL NN 

---------------------------X X ---------------------------X X ---------------------------
1211 - - - - - - - - - - X - - - - - - .- - - - - - -

---------------------------1216 X X 

1221 ___ = = = = = = = = = = ~ = = ~ = = = = = = = = = = 1226 X X 
1232 - - - - - - - - - - X - - X - - - - - - - - - -

---------------------------1237 X X ---------------------------1242 X X ---------------------------1248 X X 
1257 ----------X--X----------

---------------------------1302 X X 
1307 
1313 
1319 
1324 

---------------------------
-------------------~-------

---------------------------
---------------------------

1330 --- - - - - - - - - - - - - - - - - - - - - - - - -
1336 --- - - - - - - - - - - - - - - - - - - - - - - - -

1341 
1347 
1352 
1358 
1404 
1409 
1415 
1421 
1426 
1432 
1438 
1443 
1449 

----------------------------
---------------------------
---------------------------
---------------------------
---------------------------X X -------------------.--------X X ---------------------------
---------------------------
---------------------------
---------------------------
---------------------------X X ---------------------___ _ _ _ _ _ _ _ _ _ _ X _ _ ~ _ ._ _ _ _ 

----------------------

FORM XIV - IN 

4035 



ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: 
Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 
Instrument ID Number: TRACE 
Start Date: 09/24/98 

Method: P 
End Date: 09/24/98 

-- Analytes 

Sample D/F Time % ------------------------R A S A B B C C C C C F P M M H N K SAN T V Z C 
No. L B S A E DAR 0 U E B G N G lEG A L N N 

ZZZZZZ 1.00 1454 
ZZZZZZ 1.00 1500 
ZZZZZZ 1.00 1506 ------------------------CCV3 1.00 1511 X X ------------------------CCB3 1.00 1517 X X 
ZZZZZZ 1.00 1523 
ZZZZZZ 1.00 1528 
ZZZZZZ 1.00 1534 
ZZZZZZ 1.00 1539 
ZZZZZZ 1.00 1549 
ZZZZZZ 2.00 1554 
ZZZZZZ 2.00 1600 
ZZZZZZ 2.00 1605 ------------------------CCV4 1.00 1611 X X ------------------------CCB4 1.00 1617 X X 
ZZZZZZ 2.00 1627 
ZZZZZZ 2.00 1633 
ZZZZZZ 2.00 1638 
ZZZZZZ 2.00 1644 
ZZZZZZ 2.00 1649 
ZZZZZZ 2.00 1655 ------------------------CRIF 1.00 1701 X X ------------------------ICSAF 1.00 1706 X X ------------------------ICSABF 1.00 1712 X X 
CCV5 1.00 1718 ----------X--x----------
CCB5 1.00 1723 ----------x--X-------------------------------------

------------------------------------------------------
----------------------------------------------------------------------------

FORM XIV ~ IN 

4036 



ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: 
Lab Code: GP Case No.: SAS No.: SDG No.: TET117 
Instrument ID Number: TRACE 
Start Date: 09/25/98 

--

Sample D/F Time l!,. 
0 R 

No. 

SO 1.00 1219 
Sl 1.00 1224 
S2 1.00 1230 
S3 1.00 1235 
AGSTD 1.00 1240 
ICV2 1.00 1245 
ICB2 1.00 1251 
CRII2 1.00 1256 
WCHECK 1.00 1301 
ICSAI2 1.00 1306 
ICSABI2 1.00 1312 
CCV21 1.00 1321 
CCB21 1.00 1326 
ZZZZZZ 5.00 1332 
ZZZZZZ 5.00 1337 
ZZZZZZ 5.00 1343 
ZZZZZZ 5.00 1348 
ZZZZZZ 5.00 1354 
ZZZZZZ 5.00 1400 
ZZZZZZ 5.00 1405 
ZZZZZZ 5.00 1411 
ZZZZZZ 5.00 1417 
ZZZZZZ 5.00 1422 
CCV22 1.00 1428 
CCB22 1.00 1433 
ZZZZZZ 5.00 1439 
ZZZZZZ 5.00 1445 
ZZZZZZ 5.00 1450 
ZZZZZZ 5.00 1456 
ZZZZZZ 1.00 1502 
ZZZZZZ 1.00 1507 
ZZZZZZ 1.00 1513 

Method: P 
End Date: 09/25/98 

Analytes 

ASABBCCCCCFPMMHNKSANTVZC 
L B S A E DAR 0 U E B G N G lEG A L N N 

------------------------X X ------------------------X X 
------------------------X ------------------------X X ------------------------X X ----------X--X----------
------------------------X X ------------------------X X - - - '- - - - - - - - - - - - - - - - - - - - -X X ------------------------X X ------------------------X X ------------------------X X 

----------X--X----------
------------------------X X 

---------------------------

FORM XIV - IN 

4037 
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14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: 
Lab Code: GP Case No.: SAS No.: SDG No.: TETl17 
Instrument ID Number: TRACE 
Start Date: 09/25/98 

Method: P 
End Date: 09/25/98 

Sample D/F 
No. 

ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CCV23 1.00 
CCB23 1.00 
ZZZZZZ 1.00 
45I-01 1.00 
45I-01D 1.00 
45I-01S 1.00 
45I-01A 1.00 
45I-01L 5.00 
1DD-01 1.00 
21S-01 1.00 
23D-01 1.00 
DP1-01 1.00 
CCV24 1.00 
CCB24 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CRIF2 1.00 
ICSAF2 1.00 
ICSABF2 1.00 
CCV25 1.00 
CCB25 1.00 

"-

Analytes 

Time % R A S A B 13 C C C C C F P M M II N K SAN T V Z C 
L B S A E DAR 0 U E B G N G lEG A L N N 

1519 
1524 
1530 

------------------------------------------------------
---------------------------

1535 --- - - - - - - - - - - X - - X - - - - - - - - - -
---------------------------1541 X X 1548 --- - - - - - - - - - - - - - - - - - - - - - - - -

1554 --- - - - - - - - - - - X - - X - - - - - - - - - -
---------------------------1600 X X ---------------------------1605 X X 

1611 ----------X--X----------
1616 --- - - - - - - - - - - X - - X - - - - - - - - - -
1622 ----------X--X----------

--- - - - - - - - - - - - - - - - - - - - - - - -- -1628 X X 
1633 ----------X--X----------

---------------------------1639 X X 
1645 ----------X--X----------

---------------------------1650 X X 
1656 
1702 
1707 
1713 
1718 
1724 

---------------------------
------------------------------------------------------
---------------------------
---------------------------
---------------------------
---------------------------1730 X X ---------------------------1735 X X ---------------------------1741 X X 

1747 ----------X--X----------
1752 --- - - - - - - - - - - X - - X - - - - - - - - - -

-------------------------------------------- ---------
----------------- -------------------------- ---------

FORM XIV - IN 
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13 
Preparation Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NAS SAS No.: CT0051 SDG No.: NUS151 

Method: P 

Sample Preparation Weight Volume 
No. Date (g) (ml) 

CEF221 09/24/98 100 
CEF421 09/24/98 100 
CEF42ID 09/24/98 100 
CEF42IS 09/24/98 100 
LCS456 09/24/98 100 
PBW456 09/24/98 100 

FORM XIII - IN 

4031 
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14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP Case No.: NAS 
Instrument ID Number: TRACE 

SAS No.: CT0051 SDG No.: NUS151 
Method: P 

Start Date: 09/24/98 End Date: 09/24/98 

Analytes 

Sample D/F Time % - - - - - - - - - - - - - - - -R A S A B B C C C C C F P M M H N K S A N T V 
No. L B S A E D A R 0 U E B G N G I E G A L 

-- - - - - - - - - - - - - - - - - - - - - - -SO 1.00 1155 X X - - - - - - - - - - - - - - - - - - - -Sl 1.00 1200 X X - - - - - - - - - - - - - - - - - - - -S2 1.00 1205 X X - - - - - - - - - - - - - - - - - - - -S3 1.00 1211 X X - - - - - - - - - - - - - - - - - - - -AGSTD 1.00 1216 X X - - - - - - - - - - - - - - - - - - - -ICV 1.00 1221 X X - - - - - - - - - - - - - - - - - - - -rCB 1.00 1226 X X - - - - - - - - - - - - - - - - - - - -CRrr 1.00 1232 X X - - - - - - - - - - - - - - - - - - - -PQLLCK 1.00 1237 X X - - - - - - - - - - - - - - - - - - - -ICSAI 1.00 1242 X X - - - - - - - - - - - - - - - - - - - -ICSABI 1.00 1248 X X - - - - - - - - - - - - - - - - - - - -
CCV1 1.00 1257 X X - - - - - - - - - - - - - - - - - - - -CCB1 1.00 1302 X X - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 5.00 1307 - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 10.00 1313 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 10.00 1319 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 10.00 1324 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 10.00 1330 - - - - - - - - - .- - - - - - - - - - - - -
ZZZZZZ 10.00 1336 - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1.00 1341 - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1.00 1347 - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1.00 1352 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 1.00 1358 - - - - - - - - - - - - - - - - - - - -CCV2 1.00 1404 X X - - - - - - - - - - - - - - - - - - - -
CCB2 1.00 1409 X X - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1.00 1415 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 1.00 1421 - - - - - - - - - - - - - - - - - - - - - -ZZZZZZ 1.00 1426 - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ .1.00 1432 - - - - - - - - - - - - - - - - - - - -PBW456 1.00 1438 X X - - - - - - - - - - - - - - - - - - - -LCS456 1.00 1443 X X - - - - - - - - - - - - - - - - - - - - - -
ZZZZZZ 1.00 1449 -- - - - - - - - - - - - - - - - - - - - - - -

FORM XIV - IN 
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ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP , Case No.: NAS SAS No.: CT0051 SDG No.: NUS151 

Method: P Instrument ID Number: TRACE 
Start Date: 09/24/98 End Date: 09/24/98 

Sample D/F 
No. 

ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CCV3 1.00 
CCB3 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
CCV4 1.00 
CCB4 1.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
CRIF 1.00 
ICSAF 1.00 
ICSABF 1.00 
CCV5 1.00 
CCB5 1.00 

" 

Analytes 

Time % R A S A B Bee C C C F P M M H N K SAN T V Z C 
L B S A E DAR 0 U E B G N G lEG A L N N 

---------------------------1454 ----'--------------------------1500 

1506 ==:=:=:= = = = = = = = = = = = = = = = = = = = = = = = = 1511 X X 
1517 --- - - - - - - - - - - X - - X - - - - - - - - - -

---------------------------1523 ---------------------------1528 __________________________ _ 
1534 __________________________ _ 
1539 ---------------------------1549 __________________________ _ 
1554 
1600 
1605 --------------'----------------1611 X X 

1617 =:=:=:=:= := := := = := = := = := = X = = X = = := := := := := := := := 1627 
1633 --- - - - - - - - - - - - - - - - - - - - - - - - -

---------------------------1638 ---------------------------1644 __ _ 
1649 
1655 --- - - - - - - - - - - - - - - - - - - - - - - - -
1701 - - ..., - - - - - - - X - - X - - - - - - - - - -
1706 --- - - - - - - - - - - X - - X - - - - - - - - - -
1712 - - - - - - - - - - X - - X - - - - - - - - - -
1718 - - - - - - - - - - X - - X - - - - - - - - - -
1723 - - - - - - - - - - X - - X - - - - - - - - - -

---------------------------
---------------------------
---------------------------
---------------------------
---------------------------
---------------------------

FORM XIV - IN 

4033 
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14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP Case No.: NAS SA8 No.: CT0051 8DG No.: NU8151 

Method: P Instrument ID Number: TRACE 
Start Date: 09/25/98 End Date: 09/25/98 

Sample D/F 
No. 

80 1. 00 
81 1.00 
82 1.00 
83 1.00 
AG8TD 1. 00 
ICV2 1.00 
ICB2 1.00 
CRII2 1.00 
PQLLCK 1.00 
IC8AI2 1.00 
IC8ABI2 1.00 
CCV21 1.00 
CCB21 1.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
CCV22 1.00 
CCB22 1.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ 5.00 
ZZZZZZ '5.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 

Analytes 

Time ------------------------% R A 8 A B B C C C C C F P M M H N K SAN T V Z C 
L B 8 A E DAR 0 U E B G N G I EGA L N N 

1219 ----------X--X----------
1224 --- - - - - - - - - - - X - - X - - - - - - - - - -

---------------------------1230 X X 
1235 ----------X--X----------
1240 ----------X--X-------------------------------------1245 X X ---------------------------1251 X X 
1256 - - - - - - - - - - X - - X - - - - - - - - - -
1301 ----------X--X----------
1306 ----------X--X----------
1312 - - - - - - - - - - X - - X - - - - - - - - - -

---------------------------1321 X X ---------------------------1326 X X 
1332 ------ - - - - - - - - - - - - - - - - - - - - - - - -
1337 --- - - - - - - - - - - - - - - - - - - - - - - - -

1343 
1348 
1354 
1400 
1405 
1411 
1417 
1422 
1428 
1433 
1439 
1445 
1450 
1456 
1502 
1507 
1513 

---------------------------
---------------------------
------------------------------------------------------
---------------------------
---------------------------
---------------------------
---------------------------
---------------------------X X ----------X--X----------
---------------------------
--- - - - - - -, - - - - - - - - - - - - - - - - - -
-------------------------------------------------------------------------- ------
---------------------------
---------------------------------------------

FORM XIV - IN 

4034 
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14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP Case No.: NAS SAS No.: CT0051 SDG No.: NUS151 

Method:P Instrument ID Number: TRACE 
Start Date: 09/25/98 End Date: 09/25/98 

Sample D/F 
No. 

ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CCV23 1.00 
CCB23 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CCV24 1.00 
CCB24 1.00 
CEF421 1.00 
CEF42ID 1.00 
CEF42IS 1.00 
CEF42IA 1.00 
CEF42IL 5.00 
CEF221 1.00 
CRIF2 1.00 
ICSAF2 1.00 
ICSABF2 1.00 
CCV25 1.00 
CCB25 1.00 

Analytes 

Time % R A S A B Bee C C C F P M M H N K S ANT V ·ZC 
L B S A E DAR 0 U E B G N G lEG A L N N 

1519 
1524 
1530 
1535 
1541 
1548 
1554 
1600 
1605 

---------------------------
---------------------------------------------------------------------------------X X ----------X--X----------
---------------------------
---------------------------
---------------------------
---------------------------

1611 --- - - - - - - - - - - - - - - - - - - - - - - - -
1616 --- - - - - - - - - - - - - - - - - - - - - - - - -

---------------------------1622 ---------------------------1628 1633 --- - - - - - - - - - - - - - - - - - - - - - - - -

1639 ===== = = = = = = = = = = = = = = = = = = = = = = = = 1645 X X 
1650 ----------X--X----------

1656 ===== = = = = = = = = = = ~ = = X = = = = = = = = = = 1702 X X 
1707 - - - - ~ - - - - - X - - X - - - - - - - - - -

---------------------------1713 1718 ----------X--X----------
1724 --- - - - - - - - - - - X - - X - - - - - - - - - -
1730 ----------X--X----------

---------------------------1735 X X 
1741 ----------X--X-------------------------------------1747 X X ---------------------------1752 X X ---------------------------

---------------------------
---------------------------
---------------------------

FORM XIV - IN 

4035 
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2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Initial Calibration Source: #3300 

Continuing Calibration Source: #3300 

Concentration Units: ug/L 

-

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R(l) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9850.00 98.5 10000.0 9820.00 98.2 9760.00 97.6 p 
Lead 
Magnesium 
Manganese 500.0 502.00 100.4 500.0 500.00 100.0 498.00 99.6 p 

Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 
Molybdenum 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 

4010 



ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Initial Calibration Source: 

Continuing Calibration Source: #3300 

Concentration Units: ug/L 

-

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 9830.00 98.3 9760.00 97.6 p 
Lead 
Magnesium 
Manganese 500.0 502.00 100.4 499.00 99.8 p 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 
Molybdenum 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II (PART 1) - IN 
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ENVIROFORMS/INORGANIC CLP 

2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Initial Calibration Source: 

Continuing Calibration Source: #3300 

Concentration Units: ug/L 

-

Initial Calibration Continuing Calibration 
Analyte True Found %R (1) True Found %R (1) Found %R (1) M 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 10000.0 10000.00 100.0 9940.00 99.4 P 
Lead 
Magnesium 
Manganese 500.0 509.00 101.8 504.00 100.8 P 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 
Molybdenum 

(1) Control Limits Mercury 80-120; Other Metals 90-110; Cyanide 85-115 

FORM II {PART 1} - IN 

4012 



ENVIROFORMS/INORGANIC CLP 

2B 
CRDL STANDARD FOR AT:>:..: AND I CP 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

AA CRDL Standard Source: 

ICP CRDL Standard Source: #3253 

Concentration Units: ug/L 
. 

CRDL Standard for AA CRDL Standard for rcp 
Initial Found 

Analyte True Found %R True Found %R Found %R 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 200.0 181.00 90.5 210.00 105.0 
Lead 
Magnesium 
Manganese 30.0 30.50 101.7 31.50 105.0 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 
Boron 
Tin 
Molybdenum 

FORM II (PART 2) - IN 

4013 



ENVIROFORMS/INORGANIC CLP 

3 
BLANKS 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. 
Blank 

Analyte (ug/L) 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 100.0 
Lead 
Magnesium 
Manganese 5.0 
Mercury 
Nickel 
Potassium 
Selenium 
Silver. 
Sodium 
Thallium. 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 
Molybdenum 

C 

U 

U 

Conti 

1 

100.0 

5.0 

nuing Calibration 
Blank (ug/L) 
C 2 C 3 

U 100.0 u 100.0 

U 5.0 U 5.0 

-

FORM III - IN 

4014 

C 

U 

u 

SDG No.: NUS154 

Prepa-
ration 
Blank C M 

-
-
-
-
-
-
-
-
-
-
-100.0 U P -
-
-11.6 B P -
-
-
-
-
-
-
-
-
-
-
-
-
-



ENVIROFORMS/INORGANIC CLP 

3 
BLANKS 

Lab Name: GP ENVIRONMENTAL Cont'ract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CTOOs1 

Preparation Blank Matrix (soil/water): WATER 

Preparation Blank Concentration Units (ug/L or mg/kg): UG/L 

Initial 
Calib. 
Blank 

Analyte (ug/L) 

Aluminum 
Antimony 
Arsen;ic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium 
Cobalt 
COEEer 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium~ 
Vanadium 
Zinc 
Cyanide 
Boron 
Tin 
Molybdenum 

C 

Conti 

1 

100.0 

5.0 

nuing Calibration 
Blank (ug/L) 
C 2 C 3 

U 100.0 U 100.0 

U 5.0 U 5.0 

C 

U 

U 

FORM III - IN 

4015 

SDG No.: NUS1s4 

Prepa-
ration 
Blank C M 

-
-
-
-
-
-
-
-
-
-
- p -
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-



ENVIROFORMS/INORGANIC CLP 

10 
PRACTICAL QUANTI TAT I ON LIMITS (ANNUALLY) 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 

ICP ID Number: TRACE Date: 01/23/98 

Flame AA ID Number: 

FUrnace AA ID Number: 

Wave-
length Back- CRDL PQL 

Analyte (nm) ground (ug/L) (ug/L) 

Aluminum 308.22 200.0 200.0 
Antimony 206.84 60.0 5.0 
Arsenic 189.04 10.0 5.0 
Barium 493.41 200.0 10.0 
Beryllium 313.04 5.0 3.0 
Cadmium 226.50 5.0 3.0 
Calcium 317.93 5000.0 1000.0 
Chromium 267.72 10.0 5.0 
Cobalt 

I 

228.62 50.0 5.0 
COEEer 324.75 25.0 5.0 
Iron 271.44 100.0 100.0 
Lead 220.35 3.0 3.0 
Magnesium 279.08 5000.0 50.0 
Manganese 257.61 15.0 5.0 
Molybdenum 202.03 5.0 5.0 
Nickel 231.60 40.0 5.0 
Potassium 766.49 5000.0 50.0 
Selenium 196.02 5.0 5.0 
Silver 328.07 10.0 3.0 
Sodium 330.23 5000.0 500.0 
Thallium 190.86 10.0 10.0 
Vanadium 292.40 50.0 5.0 
Zinc 206.20 20.0 10.0 
Boron 249.68 50.0 50.0 ., 
Tin 189.99 40.0 5.0 

Comments: 

FORM X - IN 

4021 

SDG No.: NUS154 

M 

P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 
P 



ENVIROFORMS/INORGANIC CLP 

1.3 
Preparation Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 

Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Method: P 

Sample Preparation Weight Volume 
No. Date (g) (ml) 

CEF271 10/05798 100 
CEF32S 10/05/98 100 
CEF35S 10/05/98 1.00 
CEF38S 10/05/98 100 
CEFDP2 10/05/98 100 
CEFDP2D 10/05/98 100 
CEFDP2S 10/05798 1.00 
LCS486 10/05/98 100 
PBW486 10/05/98 100 

FORM XIII - IN 
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ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GPENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Method: P Instrument ID Number: TRACE 
Start Date: 10/08/98 End Date: 10/08/98 

Sample D/F 
No. 

SO 1.00 
Sl 1.00 
S2 1.00 
S3 1.00 
AGSTD 1.00 
ICV 1.00 
ICB 1.00 
CRII 1.00 
PQLLCK 1.00 
ICSAI 1.00 
ICSABI 1.00 
CCV1 1.00 
CCB1 1.00 
PBW486 1.00 
LCS486 1.00 
CEF32S 1.00 
CEF38S 1.00 
CEF35S 1.00 
CEF271 1.00 
CEFDP2 1.00 
CEFDP2D 1.00 
CEFDP2S 1.00 
CEFDP2A 1.00 
CCV2 1.00 
CCB2 1.00 
CEFDP2L 5.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 

Time 

Analytes 

% R A S A B B C C C C C F P M M II N K S A N'T V Z C 
LBSAEDAROUEBGNGI EGAL NN 

1057 - - - - - - - - - - X - - X - - - - - - - - - -
1104 --- - - - - - - - - - - X - - X - - - - - - - - - -
1109 
1114 
1119 

---------------------------
----------X-------------

---------------------------
1125 - - - - - - - - - - X - - X - - - - - - - - - -
1130 - - - - - - - - - - X - - X - - - - - - - - - -
1135 - - - - - - - - - - X - - X - - - - - - - - - -
1141 - - - - - - - - - - X - - X - - - - - - - - - -
1146 --- - - - - - - - - - - X - - X - - - - - - - - - -
1151 - - - - - - - - - - X - - X - - - - - - - - - -
1200 - - - - - - - - - - X - - X - - - - - - - - - -
1206 - - - - - - - - - - X - - X - - - - - - - - - -
1211 ----------X--X----------
1217 ----------X--X----------
1222 ----------X--X----------
1228 - - - - - - - - - - X - - X - - - - - - - - - -
1234 ----------X--X----------
1239 ----------X--X----------
1245 ----------X--X----------
1250 - - - - - - - - - - X - - X - - - - - - - - - -
1256 - - - - - - - - - - X - - X - - - - - - - - - -
1302 
1307 --- - - - - - - - - - - X - - X - - - - - - - - - -
1313 ----------X--X----------
1319 - - - - - - - - - - X - - X - - - - - - - - - -
1324 ------------------------
1330 --- - - - - - - - - - - - - - - - - - - - - - - - -

1335 
1341 
1347 

---------------------------
------------------------------------------------------

1352 --- - - - - - - - - - - - - - - - - - - - - - - - -
---------------------------

FORM XIV - IN 

4029 
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ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP Case No.: NASSD SAS No.: CT0051 SDG No.: NUS154 

Method: P Instrument ID Number: TRACE 
Start Date: 10/08/98 End Date: 10/08/98 

Sample D/F 
No. 

ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
CCV3 1.00 
CCB3 1.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ 10.00 
ZZZZZZ· 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
CCV4 1.00 
CCB4 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 1.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
CCV5 1.00 
CCB5 .1.00 
ZZZZZZ 2.00 
ZZZZZZ 2.00 
CRIF 1.00 

Time 

1358 
1404 

Analytes 

%R ASABBCCCCCFPMMHN 
L B S A E DAR 0 U E B G N G I 

KSANTVZC 
EGAL NN 

------------------------------------------------------
---------------------------1409 __ _ 

1415 - - - - - - - - - - X - - X - - - - - - - - - -
1420 - - - - - - - - - - X - - X - - - - - - - - - -
1426 --- - - - - - - - - - - - - - - - - - - - - - - - -

--------------------------
~ --- - -- - -- - - - - - - - - - - - - - - - - --1437 __________________________ _ 
1443 
1449 
1454 

--- - - - - - - - - - - - - - - - -. - - - - - - - -
---------------------------

1500 --- - - - - - - - - - - - - - - - - - - - - - - - -

1506 --- = = = = = = = = = = = = = = = = = = = = = = = = 1511 __________________________ _ 
1517 __ _ 
1522 - - - - - - - - - - X - - X - - - - - - - - - -

1534 ==========~==X=======_== 1540 ________________________ . __ _ 
1546 __________________________ _ 
1551 __________________________ _ 
1557 _____ . _____________________ _ 
1603 __________________________ _ 
1608 
1614 
1619 
1625 
1631 
1636 
1642 
1657 
1703 
1708 

------------------------------------------------------------------------------------------------------------
----------X--X----------

--- - - - - - - - - - - X - - X - -. - - - - - - - -
------------------------------------------------------

----------X--X----------
---------------------------

FORM XIV - IN 
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ENVIROFORMS/INORGANIC CLP 

14 
Analysis Run Log 

Lab Name: GP ENVIRONMENTAL Contract: CECILFIELD 
Lab Code: GP Case No.: NASSD SAS No.: CT005~ SDG No.: NUS~54 

Method: P Instrument ID.Number: TRACE 
Start Date: 10/08/98 End Date: 10/08/98 

Sample D/F 
No. 

ICSAF 1.00 
ICSABF 1.00 
CCV6 1.00 
CCB6 1.00 

Analytes 

Time % R A S A B B C C C C C F P M M H N K S A N if V z C 
LBSAEDAROUEBGNGI EGAL NN 

1714 ----------X--X----------
----------X--X----------
----------X--X----------

1719 __ _ 
1725 
1732 -------------X--X----------

--------------------------------------------------------- - - - - _. - - - - - - - - - - - - - - - - - - -
------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
---------------------------

------~-----------------

---------------------------------------------------------------------------------------------------------------------------------------------------------------- - - - - - - - _. - - - - - - - - - - - - - - - -
---------------------------

FORM XIV - IN 
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E.j,.o. .. a... Tetra Tech NUS 
" MR. MARK SPERANZA 

FROM: LINDA KARSONOVICH 

INTERNAL CORRESPONDENCE 
DATE: 

COPIES: 

OCTOBER 28,1998 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION - CHLORIANTED VOCS/BEHP/DISSOLVED GASES 
CTO 051, CECIL FIELD 
SDGs 9809010,9809102,9809110,9809117,9809129,9809149 

SAMPLES: 20/Aqueous! 

9809010 

9809102 

9809110 

9809117 

9809129 

9809149 

OVERVIEW 

CEF-16-IW01-01 
TB083198 

CEF-16-41S-01 

CEF-16-09D-01 
CEF-16-43S-01 

CEF-16-11DD-01 
CEF-16-23D-01 
CEF-16-DP1-01 

CEF-16-22I-01 

CEF-16-271-01 
CEF-16-32S-01 
CEF-16-38S-01 

CEF-16-IW02-01 

CEF-16-10S-01 
CEF-16-441-01 

CEF-16-21 S-01 
CEF-16-451-01 

CEF-16-421-01 

CEF-16-DP2-01 
CEF-16-35S-01 

The reviewer elected to review the SDGs as one set to avoid duplication of effort as the samples were 
analyzed within the same time frame. This review of CTO 051 Cecil Fields consists of one (1) aqueous field 
quality control blank and nineteen (19) aqueous environmental samples. All samples were analyzed for 
chlorinated volatile organic compounds. All SDGs except 9809010 were also analyzed for bis(2-
ethylhexyl)phthalate (BEHP) and dissolved gases. Two pairs of field duplicates are included in this report: 
CEF-16-45I-01 and CEF-16-DP1-01; and CEF-16-27I-01 and CEF-16-DP2-01. 

The samples were collected by TetraTech NUS on August 31 S
\ and September 14-171h

, and 22nd
, 1998 and 

analyzed by GP Environmental Services. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 
Methods 8260B, 8270C, and RSK Methods 147 and 145 analytical and reporting protocols. The data 
contained in this SDG were validated with regard to the following parameters: 

• Holding times 
• Laboratory method and field quality control blank results 
• Initial and continuing calibration 
• Surrogate recovery 

Problems affecting data quality are discussed below; documentation supporting these findings is presented in 
Appendix C. Qualified Analytical results are presented in Appendix A. 



TO: MR. MARK SPERANZA 

FROM: LINDA KARSONOVICH 

DATE: 

COPIES: 

OCTOBER 28,1998 

DVFILE 

SUBJECT: ORGANIC DATA VALIDATION - CHLORIANTED VOCS/BEHPIDISSOLVED GASES 
CTO 051, CECIL FIELD 
SDGs 9809010, 9809102, 9809110, 9809117, 9809129, 9809149 

SAMPLES: 20/Aqueous! 

9809010 

9809102 

9809110 

9809117 

9809129 

9809149 

OVERVIEW 

CEF-16-IW01-01 
TB083198 

CEF-16-41S-01 

CEF-16-09D-01 
CEF-16-43S-01 

CEF-16-11DD-01 
CEF-16-23D-01 
CEF-16-DP1-01 

CEF-16-221-01 

CEF-16-271-01 
CEF-16-32S-01 
CEF-16-38S-01 

CEF-16-IW02-01 

CEF-16-10S-01 
CEF-16-441-01 

CEF-16-21S-01 
CEF-16-451-01 

CEF-16-421-01 

CEF-16-DP2-01 
CEF-16-35S-01 

The reviewer elected to review the SDGs as one set to avoid duplication of effort as the samples were 
analyzed within the same time frame. This review of CTO 051 Cecil Fields consists of one (1) aqueous field 
quality control blank and nineteen (19) aqueous environmental samples. All samples were analyzed for 
chlorinated volatile organic compounds. All SDGs except 9809010 were also analyzed for bis(2-
ethylhexyl)phthalate (BEHP) and dissolved gases. Two pairs of field duplicates are included in this report: 
CEF-16-451-01 and CEF-16-DP1-01; and CEF-16-271-01 and CEF-16-DP2-01. 

The samples were collected by TetraTech NUS on August 31 st, and September 14-17th
, and 22nd

, 1998 and 
analyzed by GP Environmental Services. All analyses were conducted in accordance with Naval Facilities 
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria using SW-846 
Methods 8260B, 8270C, and RSK Methods 147 and 145 analytical and reporting protocols. The data 
contained in this SDG were validated with regard to the following parameters: 

• Holding times 
• Laboratory method and field quality control blank results 
• Initial and continuing calibration 
• Surrogate recovery 

Problems affecting data quality are discussed below; documentation supporting these findings is presented in 
Appendix C. Qualified Analytical results are presented in Appendix A. 



The laboratory analyzed all samples within in the required holding time. However, subsequent dilutions 
required due to exceedance of the instrument's linear calibration range were analyzed as much as 28 days 
after sample collection. Samples CEF-16-IW01-01, -IW02-01, -41S-01, -10S-01, and 32S-01 were affected 
by this noncompliance. 

Initial calibration percent relative standard deviations (%RSOs) exceeded the 30% quality control limit for 
chloroethane, carbon tetrachloride, trichloroethene, and methylene chloride. Positive and nondetected 
results were qualified as estimated, J and UJ. 

Continuing calibration percent differences (%Os) exceeded the 25% quality control limit for chloromethane, 
1,1-dichloroethene, cis-1,2-dichloroethene, trans-1,3-dichloropropene, 1,1 ,2-trichloroethane, and 
tetrachloroethene. Nondetected results were qualified as estimated, UJ, in the associated samples. 

Continuing calibration %Os exceeded the 25% quality control limit for chloromethane, cis-1,3-
dichloropropene, trans-1,3-dichloropropene, and 1,1 ,2-trichloroethane. Nondetected results were qualified as 
estimated, UJ, in the associated samples. 

The following table summarizes the maximum concentration of volatile compounds detected in the method 
quality control blanks in this report. 

Compound 
Methylene chloride 
Chloroform 
Trichloroethene 

Maximum 
Concentration 
1.0 1J9/L 
0.6 1J9/L 
0.21Jg/L 

Action 
Level 
10 IJg/L 
3.0 IJg/L 
1.0 1J9/L 

Oilution factors and sample aliquot were taken into consideration when applying blank action levels. Positive 
results for methylene chloride, chloroform, and trichloroethene below the blank action level were qualified as 
nondetected, U. 

Surrogate recovery fell below the lower quality control limit for one or more surrogates in samples T8083198 
and CEF-16-IW02-01. Positive and non detected results were qualified as estimated, J and UJ. 

Surrogate recovery exceeded the upper quality control limit for one or more surrogates in samples CEF-16-
IW01-01 OL, -10S-01, -090-01, -090-01 MS, and -090-01 MSO. Positive results were qualified as 
estimated, J. Samples -090-01, 090-01 MS, and -090-01 MSO did not require qualification on this basis. 

Internal standard recovery fell below the lower quality control limit in samples CEF-16-090-01 MS and MSO. 
No validation action was required as these were quality control samples. 

Samples CEF-16-IW01-01, -IW02-01, -41S-01, and -32S-01 required 250X, 500X, 50X, and 10X dilutions, 
respectively, due to the presence of trichloroethene above the instrument's linear calibration range. Results 
from the dilutions were transposed over the original sample result for this compound only and used for 
validation purposes. 

Sample CEF-16-10S-01 required as 50X dilution due to the presence of vinyl chloride, 1, 1-dichlroethene, 1,1-
dichloroethane, cis-1,2-dichloroethene, and 1,1, 1-trichloroethane above the instrument's linear calibration 
range. Results from the dilution for these compounds only were transposed over the undiluted sample 
results and used for validation purposes. 



Samples CEF-16-451-01 and -DP1-01 were analyzed and reported at a 500X dilution due to the presence of 
target compounds at high levels. This accounts for the elevated reporting limits for these samples. The 
samples required a further 10,OOOX dilution due to the presence of trichloroethene above the instrument's 
linear calibration range. Results from the second dilution were transposed over the original analysis and 
used for validation purposes. 

Semivolatile 

The following table summarizes the maximum concentration of the semivolatile compound detected in the 
laboratory method quality control blanks in this report. 

Compound 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
1.0 iJg/L 

Action 
Level 
10 iJg/L 

Dilution factors and sample aliquot were taken into consideration when applying blank action levels. Positive 
results for bis(2-ethylhexyl)phthalate below the blank action level were qualified as nondetected, U. Only 
SDG 9809149 was affected by this noncompliance. 

Dissolved Gases 

The initial calibration %RSD exceeded 15% for methane. Positive results were qualified as estimated, J. 

Continuing calibration %Ds exceeded 15% for methane. Positive results were qualified as estimated, J. 

The following table summarizes the maximum concentration of the volatile compound detected in the 
laboratory method quality control blanks in this report. 

Compound 
Methane 

Maximum 
Concentration 
2.2 iJg/L 

Action 
Level 
11 iJg/L 

Dilution factors and sample aliquot were taken into consideration when applying blank action levels. Positive 
results for methane below the blank action level were qualified as nondetected, U. 

Several samples required dilutions for Methane ranging from 2X to 100X. Results from the dilutions were 
transposed over the original sample results and used for validation purposes. 

Additional Comments 

Numerous transcription errors were found between the Form 1s and the electronic data. Corrections to the 
electronic data were made by the reviewer. In some cases, results reported on the Form 1 were rounded 
when transferred to the electronic data. The reviewer elected to report the rounded results. 

Volatile samples were analyzed for chlorinated compounds only. Semivolatile samples were analyzed for 
bis(2-ethylhexyl)phthalate only. All required reporting limits were achieved. 



EXECUTIVE SUMMARY 

Laboratory Performance Issues: Several compounds failed the %RSD and %0 criteria in the volatile and 
dissolved gases fraction. Surrogate recovery was outside the quality control limits in the volatile fraction. 
Several compounds were reported in the laboratory method blanks. Holding times were exceeded for 
dilutions in the volatiles fraction. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (2194), and the NFESC guidelines "Navy Installation Restoration Program Laboratory Quality 
Assurance Guide" (February, 1996). The text of this report has been formulated to address only those 
problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the NFESC guidelines and the Quality Assurance Project Plan (QAPP)." 

TetraTech NUS 

Linda Karsonovich 
Chemist/Data Validator 

Joseph A. Samchuck 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Support Documentation 



Sample No. 

9809010 

CEF-16-IW01-01 
CEF-16-IW02-01 
TB083198 

9809102 

CEF-16-41S-01 

9809110 

CEF-16-090-01 
CEF-16-10S-01 
CEF-16-43S-01 
CEF-16-441-01 

9809117 

CEF-16-11DO-01 
CEF-16-21S-01 
CEF-16-230-01 
CEF-16-451-01 
CEF-16-0P1-01 

9809129 

CEF-16-221-01 
CEF-16-421-01 

9809149 

CEF-16-271-01 
CEF-16-0P2-01 
CEF-16-32S-01 
CEF-16-35S-01 
CEF-16-38S-01 

VOA 

A1 
A1 
A1 
A1,2 
A1,2 

A1 
A1 
N 
N 
A1 

CECIL FIELD 

TABLE 1 - RECOMMENDATION SUMMARY 

J1, 4.7, B, 9 

J1, 4, 6, B, 9 

J1,4.6 

J3,B,9 

j7,B,9 

J5 
JS,9 

JS 
JS,9 

JS,9 

J2,9 

J2,9 

J2,B,9 

J2 
J2 

SVOA 

A4 
A4 
N 
A4 

O.GASES 

AS 

AS 
AS 

AS 

J10, 11 

J10.11 

J 10 
J10,11 
J10,11 

J10 

J10 

J10,11 

J10,11 
J10,11 

J10,11 
J10,11 

If the field is left blank, the qualifier is A - Accept all data. 

Accept data, but qualify as nondetected, U, positive results for methylene chloride below the 
blank action level. 

Accept data, but qualify as nondetected, U, positive results for chloroform below the blank 
action level. 



Accept data, but qualify as non detected , U, positive results for trichloroethene below the 
blank action level. 

Accept data, but qualify as nondetected, U, positive results for bis(2-ethylhexyl)phthalate 
below the blank action level. 

Accept data, but qualify as nondetected, U, positive results for methane below the blank 
action level. 

Accept data, but qualify nondetected results for chloroethane as estimated, UJ, due to initial 
calibration %RSD above the 30% quality control limit. 

Accept data, but qualify positive and nondetected results for carbon tetrachloride and 
trichloroethene as estimated, J and UJ, due to initial calibration %RSDs above the 30% 
quality control limit. 

Accept data, but qualify positive results for trichloroethene as estimated, J, due to initial 
calibration %RSD above the 30% quality control limit. 

Accept data, but qualify nondetected results for chloromethane, 1,1-dichloroethene, cis-1,2-
dichloroethene, trans-1,3-dichloropropene, 1,1,2-trichloroethane, and tetrachloroethene as 
estimated, UJ, due to continuing calibration %Ds above the 25% quality control limit. 

Accept data, but qualify non detected results for chloromethane, cis-1,3-dichloropropene, 
trans-1,3-dichloropropene, and 1,1,2-trichloroethane as estimated, UJ, due to continuing 
calibration %Ds above the 25% quality control limit. 

Accept data, but qualify positive and nondetected results as estimated, J and UJ, due to 
surrogate recovery below the quality control limit. 

Accept data, but qualify positive results as estimated, J, due to surrogate recovery above the 
quality control limit. 

Accept data, but qualify positive results as estimated, J, due to holding time noncompliance. 

Accept data, but qualify positive results below the CRQL as estimated, J, due to uncertainty 
near the detection limit. 

Accept data, but qualify positive results for methane as estimated, J, due to initial calibration 
%RSD above the 30% quality control limit. 

Accept data, but qualify positive results for methane as estimated, J, due to continuing 
calibration %Ds above the 15% quality control limit. 



FIELD DUPLICATES 

Parameter (iJg/L) Compound CEF-16-451-01 CEF-16-DP1-01 %D 

Volatile 1,1,1-trichloroethane 1600 J 1600 J 0% 
1,1-dichloroethane 1500 J 1700 J 
1,1-dichloroethene 810 J 1000 J 
cis-1,2-dichloroethene 780 J 290 J 
trichloroethene 220,000 410,000 

Semivolatile NO NO 

Dissolved Gases NO NO 

Parameter (iJg/L) Compound CEF-16-271-01 CEF-16-DP2-01 %0 

Volatile cis-1,2-dichloroethene 0.6 J 0.5 J 
trichloroethene 33.3 32.8 

Semivolatile bis(2-ethylhexyl)phthalate 11 6U NC 

Dissolved Gases Methane 14 J 13.7 J 

NO - Not Detected 
NC - Not Calculated 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0051 - NAS CECIL FIELD 

WATEROATA 
GP ENVIRONMENTAL SERVICES Page 

SOG: 9809129 

SAMPLE NUMBER: CEF-16-221-01 CEF-16-421-01 

SAMPLE DATE: 09/17198 09/17198 1 1 1 1 

LABORATORY 10: 9809129- 02 9809129 - 01 

QC_TYPE: NORMAL NORMAL 

% SOLIDS: 0.0% 0.0% 100.0 % 100.0 % 

UNITS: UG/L UG/L 

FIELD DUPLICATE OF: 
I 

RESULT QUAL CODE ,RESULT QUAL CODEIRESULT QUAL CODE I RESULT QUAL CODE 
I 

VOLATILES 
15 I 1 ,1 ,1-TRICHLOROETHANE 5 U U 

1 ,1,2,2-TETRACHLOROETHANE 0.2 U 10.2 U 

1,1,2-TRICHLOROETHANE 5 UJ C 15 UJ C I 

1,1-DICHLOROETHANE 5 U 15 U 

1,1-DICHLOROETHENE 5 U 15 U 

1,2-DICHLOROETHANE 3 U :3 U 

1,2-DICHLOROPROPANE 5 U 15 U 

CARBON TETRACHLORIDE 3 U 13 U 

CHLOROBENZENE 5 U :5 U 

CHLOROETHANE 5 U 15 U 

CHLOROFORM 5 U 15 U 

CHLOROMETHANE 2 UJ C 12 UJ C 

CIS-1,2-DICHLOROETHENE 5 U :5 U 

CIS-1,3-DICHLOROPROPENE 0.2 UJ C 10.2 UJ C 

METHYLENE CHLORIDE 5 U A 15 U A 

TETRACHLOROETHENE 3 U 13 U 

TRANS-1,2-DICHLOROETHENE 5 U 15 U 

TRANS-1,3-DICHLOROPROPENE 0.2 UJ C :0.2 UJ C 

TRICHLOROETHENE 6.4 :4.7 
VINYL CHLORIDE U 11 U 

I 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809129 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

ETHANE 

ETHENE 

METHANE 

CEF-16-221-01 
09/17198 
9809129 - 02 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

5.8 U 

6.2 U 

14.7 J 

CEF-16-421-01 
09/17198 
9809129 - 01 
NORMAL 
0.0% 
UG/L 

CODE IRESUL T QUAL 

5.8 U 

16.2 U 
C 12.5 U 

I I 

100.0% 

CODEIRESULT QUAL 

1 

A 1 

Page 

1 1 

100.0% 

CODE I RESULT QUAL CODE 

I 
I I 
j 1 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809129 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES 

BIS(2-ETHYLHEXYL)PHTHALA TE 

CEF-16-221-01 
09/17/98 
9809129 - 02 
NORMAL 
0.0% 

UG/L 

RESULT QUAL 

J 

CEF-16-421-01 
09/17/98 
9809129 - 01 
NORMAL 
0.0 % 
UG/L 

CODE IRESUL T QUAL 

P b J 

I I 

100.0 % 

CODE IRESUL T 
I 

Page 

I I 

100.0% 

QUAL CODE I RESULT QUAL CODE 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES Page 

SOG: 9809149 

SAMPLE NUMBER: CEF-16-271-01 CEF-16-DP2-01 CEF-16-32S-01 CEF-16-35S-01 

SAMPLE DATE: 09/22/98 09/22/98 09/22/98 09/22/98 

LABORATORY ID: 9809149 - 04 9809149 - 05 9809149 - 01 9809149 - 03 
QC_TYPE: NORMAL NORMAL NORMAL NORMAL 
% SOLIDS: 0.0% 0.0% 0.0% 0.0% 

UNITS: UG/L UG/L UG/L UG/L 

FIELD DUPLICATE OF: CEF-16-271-01 

RESULT QUAL CODE IRESUL T QUAL CODE IRESUL T QUAL CODE I RESULT QUAL CODE 

VOLATILES 
15 15 15 1 ,1,1-TRICHLOROETHANE 5 U U U U 

1,1,2,2-TETRACHLOROETHANE 0.2 U 10.2 U 10.2 U 10.2 U 

1,1,2-TRICHLOROETHANE 5 U :5 U 15 U 15 U 

1,1-DICHLOROETHANE 5 U 15 U :5 U :5 U 

1,1-DICHLOROETHENE 5 U 15 U 10.3 J P :5 U 

1,2-DICHLOROETHANE 3 U :3 U 13 U 13 U 

1,2-DICHLOROPROPANE 5 U 15 U :5 U :5 U 

CARBON TETRACHLORIDE 3 U 13 U 13 U 13 U 

CHLOROBENZENE 5 U :5 U :5 U 15 U 

CHLOROETHANE 5 U 15 U :5 U :5 U 

CHLOROFORM 5 U 15 U 15 U :5 U 

CHLOROMETHANE 2 U 12 U 12 U 12 U 

CIS-1,2-DICHLOROETHENE 0.6 J P :0.5 J P :0.9 J P 15 U 

CIS-1,3-DICHLOROPROPENE 0.2 U iO.2 U 10.2 U :0.2 U 

METHYLENE CHLORIDE 5 U A :5 U A 15 U A 15 U A 

TETRACHLOROETHENE 3 U :3 U :0.3 J P 13 U 

TRANS-1,2-DICHLOROETHENE 5 U 15 U 15 U :5 U 

TRANS-1,3-DICHLOROPROPENE 0.2 U 10.2 U 10.2 U 10.2 U 

TRICHLOROETHENE 33.3 :32.8 :126 J H 13 U 

VINYL CHLORIDE 1 U 11 U 11 U : 1 U 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1 ,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

CEF-16-38S-01 
09/22/98 
9809149 - 02 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

5 U 

0.2 U 

5 U 

5 U 

5 U 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

2 U 

5 U 

0.2 U 

5 U 

3 U 

5 U 

0.2 U 

3 U 

U 

Page 2 

1 1 1 1 1 1 

100.0% 100.0 % 100.0 % 

I I 

CODE IRESUL T QUAL CODE IRESUL T QUAL CODE I RESULT QUAL CODE 
I 

I 
~ 
l 

A 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES 

BIS(2-ETHYLHEXYL)PHTHALA TE 

CEF-16-271-01 
09/22/98 
9809149 - 04 
NORMAL 
0.0% 

UG/L 

RESULT QUAL 

11 

CEF-16-DP2-01 
09/22/98 
9809149 - 05 
NORMAL 
0.0% 

UG/L 

CEF-16-271-01 

I 
CODE IRESUL T QUAL 

16 U 

Page 

CEF-16-32S-01 CEF-16-35S-01 
09/22/98 09/22/98 
9809149 - 01 9809149 - 03 
NORMAL NORMAL 
0.0% 0.0% 
UG/L UG/L 

I 

CODEIRESULT QUAL CODE I RESULT QUAL CODE 
I 

A 16 U A 16 U A 
I 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES 

. BIS(2-ETHYLHEXYL)PHTHALA TE 

CEF-16-38S-01 
09/22/98 
9809149 - 02 
NORMAL 
0.0 % 
UG/L 

RESULT QUAL 

6 U 

Page 2 

1 1 1 1 1 1 

100.0 % 100.0% 100.0% 

I 

CODE IRESUL T QUAL CODE IRESUL T QUAL CODE I RESULT QUAL CODE 
I 

AI I 
I 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

ETHANE 

ETHENE 

METHANE 

CEF-16-271-01 
09/22/98 
9809149 - 04 
NORMAL 
0.0% 

UG/L 

RESULT QUAL 

5.8 U 

6.2 U 

14 J 

CEF-16-DP2-01 
09/22/98 
9809149 - 05 
NORMAL 
0.0% 
UG/L 

CEF-16-271-01 

CODEIRESULT QUAL 
I 

5.8 U 

16.2 U 

C 113.7 J 

CEF-16-32S-01 
09/22/98 
9809149 - 01 
NORMAL 
0.0% 

UG/L 

CODE jRESUL T QUAL 

5.8 U 

16.2 U 

C 15.7 U 

Page 

CEF-16-35S-01 
09/22/98 
9809149 - 03 
NORMAL 
0.0% 

UG/L 

CODE I RESULT QUAL 

5.8 U 

16.2 U 

A 146.9 J 

CODE 

C 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809149 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

ETHANE 

ETHENE 

METHANE 

CEF-16-38S-01 
09/22/98 
9809149 - 02 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

5.8 U 

6.2 U 

22.5 J 

Page 2 

1 I I I 1 I 

100.0 % 100.0 % 100.0 % 

CODE IRESUL T QUAL CODEIRESULT QUAL CODE I RESULT QUAL CODE 
I 

I I I 

C. I I 





CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES Page 2 

SDG: 9809117 

SAMPLE NUMBER: CEF-16-DP1-0l 

SAMPLE DATE: 09/16/98 1 1 1 1 1 1 

LABORATORY ID: 9809117- 05 

QC_TYPE: NORMAL 

% SOLIDS: 0.0% 100.0% 100.0 % 100.0 % 

UNITS: UG/L 

FIELD DUPLICATE OF: CEF-16-451-01 

RESULT QUAL CODEIRESULT QUAL CODE IRESULT QUAL CODE I RESULT QUAL CODE 

VOLATILES 

1,1,1-TRICHLOROETHANE 1600 J P I 
1,1,2,2-TETRACHLOROETHANE 100 U 

1,1,2-TRICHLOROETHANE 2500 UJ C 

1,1-DICHLOROETHANE 1700 J P 

1,1-DICHLOROETHENE 1000 J P 

1,2-DICHLOROETHANE 1500 U 

1,2-DICHLOROPROPANE 2500 U 

CARBON TETRACHLORIDE 1500 U 

CHLOROBENZENE 2500 U 

CHLOROETHANE 2500 U 

CHLOROFORM 2500 U A 

CHLOROMETHANE 1000 UJ C 

CIS-l,2-DICHLOROETHENE 290 J P 

CIS-l,3-DICHLOROPROPENE 100 UJ C 

METHYLENE CHLORIDE 2500 U A 

TETRACHLOROETHENE 1500 U 

TRANS-l,2-DICHLOROETHENE 2500 U 

TRANS-l,3-DICHLOROPROPENE 100 UJ C 

TRICHLOROETHENE 410000 

VINYL CHLORIDE 500 U 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICS 

ETHANE 

ETHENE 

METHANE 

CEF-16-11DD-01 
09/16/98 

9809117 - 02 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

5.8 U 

6.2 U 

141 J 

CEF-16-21S-01 
09/16/98 
9809117 - 03 
NORMAL 
0.0% 
UG/L 

CODEIRESULT QUAL , 
5.8 U 

16.2 U 

C 13.4 U 

CEF-16-23D-01 
09/16/98 

9809117 - 04 
NORMAL 
0.0% 
UG/L 

CODEIRESULT QUAL , 
5.8 U 

,6.2 U 

A .44.5 J 

Page 

CEF-16-451-01 
09/16/98 

9809117 - 01 
NORMAL 
0.0% 
UG/L 

CODE I RESULT QUAL 

5.8 U 

16.2 U 

C .2.5 U 

CODE 

A 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES 
SDG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

INORGANICs 

ETHANE 

ETHENE 

METHANE 

CEF-16-DP1-01 
09/16/98 
9809117 - 05 
NORMAL 
0.0% 
UG/L 
CEF-16-451-01 

RESULT QUAL 

5.8 U 

6.2 u 
2.5 u 

Page 2 

I I I I I I 

100.0 % 100.0 % 100.0% 

CODE IREsUL T QUAL CODEIREsULT QUAL CODE I RESULT QUAL CODE 

I I 
I 

AI 
I 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES 

BIS(2-ETHYLHEXYL)PHTHALATE 

CEF-16-11DD-01 
09/16/98 
9809117 - 02 
NORMAL 
0.0% 
UG/L 

RESULT QUAL 

J 

CEF-16-21S-01 
09/16/98 
9809117 - 03 
NORMAL 
0.0% 
UG/L 

CODE IRESUL T QUAL 

P b J 

Page 

CEF-16-23D-01 CEF-16-4SI-01 
09/16/98 09/16/98 
9809117 - 04 9809117 - 01 
NORMAL NORMAL 
0.0% 0.0% 
UG/L UG/L 

I 
CODE IRESUL T QUAL CODE I RESULT QUAL CODE 

I I 

P 12 J P 12 J P 
I I 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809117 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES 
BIS(2-ETHYLHEXYL)PHTHALA TE 

CEF-16-DP1-01 
09/16/98 
9809117 - 05 
NORMAL 
0.0 % 
UG/L 

CEF-16-451-01 

RESULT QUAL 

J 

Page 2 

I I I I I I 

100.0% 100.0 % 100.0 % 

CODE IRESUL T QUAL CODEIRESULT QUAL CODE I RESULT QUAL CODE 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809102 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

1,1,1-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1 ,1-DICHLOROETHANE 

1,1-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROPROPANE 

CARBON TETRACHLORIDE 

CHLOROBENZENE 

CHLOROETHANE 

CHLOROFORM 

CHLOROMETHANE 

CIS-1,2-DICHLOROETHENE 

CIS-1,3-DICHLOROPROPENE 

METHYLENE CHLORIDE 

TETRACHLOROETHENE 

TRANS-1,2-DICHLOROETHENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

CEF-16-41S-01 
09/14/98 
9809102 - 01 
NORMAL 
0.0% 
ug/L 

RESULT QUAL 

J 
0.2 U 

5 U 

1.7 J 
2.4 J 

3 U 

5 U 

3 U 

5 U 

5 U 

5 U 

2 U 

13.7 

0.2 U 

5 U 

0.2 J 
5 U 

0.2 U 

228 J 

U 

I I I I 

100.0 % 100.0 % 

CODE IRESUL T QUAL CODEIRESULT 
I 

P 

P 

A 

A 

P 

H 

Page 

I I 

100.0 % 

QUAL CODE I RESULT QUAL 

1 
·1 

CODE 





CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809102 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QCJYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLA TILES 

BIS(2-ETHYLHEXYL)PHTHALATE 

CEF-16-41 S-01 
09/14/98 
9809102 - 01 
NORMAL 
0.0% 
ug/L 

RESULT QUAL 

7 U 

1 1 

100.0 % 

CODE IRESUL T 

Page 

1 1 1 1 

100.0 % 100.0 % 

I 
QUAL CODE IRESULT QUAL CODE I RESULT QUAL CODE 

I I 

I I 
I 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES Page 

SDG: 9809110 

SAMPLE NUMBER: CEF-16-09D-01 CEF-16-10S-01 CEF-16-43S-01 CEF-16-441-01 
SAMPLE DATE: 09/15/98 09/15/98 09/15/98 09/15/98 
LABORATORY 10: 9809110 - 04 9809110 - 03 9809110 - 01 9809110 - 02 
QC_TYPE: NORMAL NORMAL NORMAL NORMAL 
% SOLIDS: 0.0% 0.0% 0.0% 0.0% 

UNITS: ug/L ug/L ug/L ug/L 

FIELD DUPLICATE OF: 

• • 
RESULT QUAL CODE IRESUL T QUAL CODE IRESUL T QUAL CODE I RESULT QUAL CODE 

• • • VOLATILES 
11300 15 15 1 ,1 ,1-TRICHLOROETHANE 5 U J H U U 

1 ,1 ,2,2-TETRACHLOROETHANE 0.2 U :0.2 U :0.2 U :0.2 U 

1,1,2-TRICHLOROETHANE 5 U 15 U 15 U 15 U 

1,1-DICHLOROETHANE 5 U 1220 J HP .5 U .5 U 

1,1-DICHLOROETHENE 5 U .231 J HP :5 U :5 U 

1,2-DICHLOROETHANE 3 U :3 U 13 U 13 U 

1,2-DICHLOROPROPANE 5 U 15 U .5 U .5 U 

CARBON TETRACHLORIDE 3 U .3 U :3 U :3 U 

CHLOROBENZENE 5 U :5 U 15 U :5 U 

CHLOROETHANE 5 U 15 U 15 U 15 U 

CHLOROFORM 5 U .5 U .5 U 15 U 

CHLOROMETHANE 2 U :2 U :2 U :2 U 

CIS-1,2-DICHLOROETHENE 5 U 160 J HP .5 U 15 U 

CIS-1,3-DICHLOROPROPENE 0.2 U .0.2 U :0.2 U .0.2 U 

METHYLENE CHLORIDE 5 U :5 U 15 U :5 U 

TETRACHLOROETHENE 3 U 13 U 13 U 13 U 

TRANS-1,2-DICHLOROETHENE 5 U 15 U .5 U 15 U 

TRANS-1,3-DICHLOROPROPENE 0.2 U :0.2 U :0.2 U :0.2 U 

TRICHLOROETHENE 3 U 145.9 J R 13 U A 13 U 

VINYL CHLORIDE U 132 J HP 11 U 11 U 
I I I 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809110 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC_TYPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

VOLATILES 

ETHANE 

ETHENE 

SEMIVOLA TILES 

METHANE 

CEF-16-09D-01 
09/15/98 
9809110 - 04 
NORMAL 
0.0 % 
ug/L 

RESULT QUAL 

5.8 U 

6.2 U 

47.2 J 

1 

CEF-16-10S-01 
09/15/98 
9809110 - 03 
NORMAL 
0.0% 

ug/L 

CODE IRESUL T QUAL 
1 

147.7 

1142 

C 12590 J 

CEF-16-43S-0 1 
09/15/98 
9809110- 01 
NORMAL 
0.0% 

ug/L 

CODE IRESULT QUAL 

15.8 U 

16.2 U 

C 131.5 J 
i 

Page 

CEF-16-441-01 
09/15/98 
9809110 - 02 
NORMAL 
0.0% 
ug/L 

CODE I RESULT QUAL 

1s.8 U 

16.2 U 

C 154.9 J 
1 

CODE 

C 



CT0051 - NAS CECIL FIELD 
WATEROATA 
GP ENVIRONMENTAL SERVICES 
SOG: 9809110 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY 10: 
QC3YPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

SEMIVOLATILES 

BIS(2-ETHYLHEXYL)PHTHALA TE 

CEF-16-09D-01 
09/15/98 

9809110 - 04 
NORMAL 
0.0% 
ug/L 

RESULT QUAL 

J 

CEF-16-10S-01 
09/15/98 

9809110 - 03 
NORMAL 
0.0% 

ug/L 

CODE IRESUL T QUAL 

P 11 J 

Page 

CEF-16-43S-01 CEF-16-441-01 
09/15/98 09/15/98 
9809110 - 01 9809110 - 02 
NORMAL NORMAL 
0.0% 0.0% 
ug/L ug/L 

I 
CODE jRESULT QUAL CODE I RESULT QUAL CODE 

P 11 J P 11 J P 
I 



CT0051 - NAS CECIL FIELD 
WATER DATA 
GP ENVIRONMENTAL SERVICES Page 

SDG: 9809010 

SAMPLE NUMBER: CEF-16-IW01-01 CEF-16-IW02-01 TB-083198 
SAMPLE DATE: 08/31/98 08/31/98 08/31/98 I I 
LABORATORY ID: 9809010- 02 9809010 - 01 9809010 - 03 
QC_TYPE: NORMAL NORMAL NORMAL 

% SOLIDS: 0.0% 0.0% 0.0% 100.0 % 

UNITS: ug/L ug/L ug/L 
FIELD DUPLICATE OF: 

I 
RESULT QUAL CODE IRESUL T QUAL CODE !RESUL T QUAL CODE I RESULT QUAL CODE 

VOLATILES 
133.5 11 RI 1,1,1-TRICHLOROETHANE 7.9 J R UJ 

1,1,2,2-TETRACHLOROETHANE 0.2 U 10.2 UJ R 10.2 UJ R 

1,1,2-TRICHLOROETHANE UJ C 11 UJ CR 11 UJ CR 

1,1-DICHLOROETHANE 1.3 119.7 J R 11 UJ R 

1,1-DICHLOROETHENE 3.5 J C :26.3 J CR : 1 UJ CR I 

1,2-DICHLOROETHANE U 11 UJ R 11 UJ RI 

1,2-DICHLOROPROPANE U 11 UJ R 11 UJ R: 

CARBON TETRACHLORIDE U :1 UJ R 11 UJ R I 

CHLOROBENZENE U 11 UJ R : 1 UJ R 

CHLOROETHANE UJ C 11 UJ CR J1 UJ CR I 

CHLOROFORM U :4.2 J R 11 UJ R: 

CHLOROMETHANE UJ C J1 UJ CR : 1 UJ CR I 

CIS-1,2-DICHLOROETHENE 14.2 J C 19.6 J CR 11 UJ CR 1 

CIS-1,3-DICHLOROPROPENE 0.2 U :0.2 UJ R 10.2 UJ R : 

METHYLENE CHLORIDE U A : 1 U A : 1 U AI 

TETRACHLOROETHENE 0.3 J CP 10.6 J CPR : 1 UJ CR I 

TRANS-1,2-DICHLOROETHENE U :0.2 J PR 11 UJ R: 

TRANS-1,3-DICHLOROPROPENE 0.2 UJ C 10.2 UJ CR :0.2 UJ CR I 

TRICHLOROETHENE 10600 J HR 11400 J HR 11 UJ RI I 
VINYL CHLORIDE 0.8 J P 11 UJ R 11 UJ R I I 



APPENDIXB 

RESULTS AS REPORTED BY THE LABORATORY 



1A EPA SAMPLE NO. 

CEF-16-JW01-01 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS SOUT L...-______ --I 

Lab Code: GPES Case No.: SAS No.: SDG No.: N/A ---- ----
Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

WATER 

25.0 (g/ml) ML .;.:.c.::: __ 

LOW 

GC Column: RTXVOA ID: 0.53 (mm) 

Lab Sample ID: 9809010-02A 

Lab File ID: B14763.D 

Date Received: 09/01/98 

Date Analyzed: 09/14/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 1.0 U 
75-01-4 Vinyl chloride 0.8 J 
75-00-3 Chloroethane 1.0 U 
75-35-4 1,1-Dichloroethene 3.5 
75-09-2 Methylene chloride 0.5 JB 
156-60-5 Trans-1,2-dichloroethene 1.0 U 

1,1-Dichloroethane 1.3 [ 75-34-3 
Cis-1,2-dichloroethene 14.2 
Chloroform 1.0 U 

i 156-59-2 
: 67-66-3 

1,1,1-Trichloroethane 7.9 
Carbon tetrachloride 1.0 U 

i 71-55-6 f---'--''--''-'O'''''::'''----
i 56-23-5 
, 107-06-2 1,2-Dichloroethane 1.0 U 

Trichloroethene 843.4 E 
1,2-Dichloro~ro~ane 1.0 

1 
U 

Cis-1,3-dichloro~ro~ene 0.2 U 

79-01-6 
78-87-5 
10061-01-5 

Trans-1,3-dichloro~ro~ene 0.2 

~ 
U 

1,1,2-Trichloroethane 1.0 U 
Tetrachloroethene 0.3 J 
Chlorobenzene 1.0 1 U 
1,1,2,2-Tetrachloroethane 0.2 I U 

10061-02-6 
79-00-5 
127-18-4 
108-90-7 
79-34-5 

FORMIVOA 8260B 

1034 



1A EPA SAMPLE NO. 

CEF-16~IW01~1DL 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I " 
GP ENVIRONMENTAL Contract: NUS_SOUT 

~------------~ 
Lab Code: GPES Case No.: SAS No.: SDG No.: ---
Matrix: (soil/water) 

Sample wtlvol: 

WATER Lab Sample ID: 9809010-02BDL 

0.5 (g/ml) ML 
--'---

Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Lab File ID: B14885.D 

Date Received: 09/01/98 

Date Analyzed: 09/21/98 

Dilution Factor: 50.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 100 U 
75-01-4 Vinyl chloride 50 U 
75-00-3 Chloroethane 250 U 
75-35-4 1,1-Dichloroethene 25 JD 
75-09-2 Methylene chloride 60 JBD 
156-60-5 Trans-1,2-dichloroethene 250 U 
75-34-3 1,1-Dichloroethane 19 JD 
156-59-2 Cis-1,2-dichloroethene 250 U 
67-66-3 Chloroform 10 JBD 
71-55-6 1,1,1-Trichloroethane 22 JD 
56-23-5 Carbon tetrachloride 150 U 
107-06-2 1,2-Dichloroethane 150 U 
79-01-6 Trichloroethene 7800 ED 
78-87-5 1,2-Dichloro!:1ro!:1ane 250 U 
10061-01-5 Cis-1,3-dichloro!:1ro!:1ene 10 U 
10061-02-6 Trans-1,3-dichloro!:1ro!:1ene 10 U 
79-00-5 1,1,2-Trichloroethane 250 U 
127-18-4 Tetrachloroethene 150 U 
108-90-7 Chlorobenzene 250 U 
79-34-5 1,1,2,2-Tetrachloroethane 10 U 

(uL) 

FORMIVOA 8260B 
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1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I I 
CEF-16-IW01-01DL2 

GP ENVIRONMENTAL Contract: NUS_SOUT ~ ______ ..J 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Jow/med) 

% Moisture: not dec. 

Case No.: 

WATER 

0.1 (g/ml) ML ---
LOW 

SAS No.: SDG No.: ---
Lab Sample 10: 9809010-02ADL2 

Lab File 10: B14930.D 

GC Column: RTXVOA 10: 0.53 (mm) 

Date Received: 09/01/98 

Date Analyzed: 09/23/98 

Dilution Factor: 250.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 . Chloromethane 500 U 
75-01-4 Vinyl chloride 250 U 
75-00-3 Chloroethane 1250 U 
75-35-4 1,1-Dichloroethene 1250 U 
75-09-2 Methylene chloride 78 JBD 
156-60-5 Trans-1,2-dichloroethene 1250 U 
75-34-3 1,1-Dichloroethane 1250 U 
156-59-2 Cis-1,2-dichloroethene 218 JD 
67-66-3 Chloroform 103 JBD 
71-55-6 1,1,1-Trichloroethane 133 JD 
56-23-5 Carbon tetrachloride 750 U 
107-06-2 1,2-Dichloroethane 750 U 
79-01-6 Trichloroethene 10565 0 
78-87-5 1,2-Dichloro~ro~ane 1250 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 50 U 
10061-02-6 Trans-1,3-dichloro~roj;1ene 50 U 
79-00-5 1,1,2-Trichloroethane 1250 U 
127-18-4 Tetrachloroethene 750 U 
108-90-7 Chlorobenzene 1250 U 
79-34-5 1,1,2,2-Tetrachloroethane 50 U 

(uL) 

FORMIVOA 8260B 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

CEF-16-IW02-01 
Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT '--______ ..... 

Lab Code: GPES Case No.: SAS No.: SDG No.: N/A ---- ----
Matrix: (soil/water) WATER 

Sample wtlvol: 25.0 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab Sample 10: 9809010-01A 

Lab File 10: 814761.0 

Date Received: 09/01/98 

Date Analyzed: 09/14/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 ~ 
75-01-4 

---"-7~5-0~0-~3 --1
1 

-15-35-4 
75-09-2 
156-60-5 

Chloromethane 
Vinyl chloride 
Chloroethane 
1,1-Dichloroethene 
Methylene chloride 
Trans-1,2-dichloroethene 

75-34-3 1,1-Dichloroethane 
---'-.:15=-::6'-.-5::..:9=-.-=2 ___ 1 Cls-1 2-dlchloroethene 

67-66-3 1 
, 

71-55-6 1 
......;:5:...:o.6-,=2-=-3--=-:5 ---11 

107-06-2 j 
79-01-6 
78-87-5 j 

_1-,-,:0,-",0-",-61-,--.:::.,01:--.:::-5 __ ill 
10061-02-6 1 
79-00-5 

-1:"":2'-7=-=-1'-8=--4--- 1 

108-90-7 1 
79-34-5 

Chloroform 
1,1 ,1-Trich loroethane 
Carbon tetrachloride 
1,2-Dichloroethane 
Trichloroethene 
1 ,2-Dichloro~ro~ane 
Cis-1 ,3-dichloro~ro~ene 
Trans-1,3-dichloro~ro~ene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Chlorobenzene 
1,1,2,2-Tetrachloroethane 

FORMIVOA 

UGIL 

1.0 
1.0 
1.0 

26.3 
3.7 
0.2 

19.7 
96 
4.2 

33.5 
1.0 
1.0 

2154.8 
1.0 
0.2 
0.2 
1.0 
0.6 
1.0 
0.2 

(uL) 

Q 

U 
U 
U 

8 
J 

t 
! U 

I U 
E 
U 
U 
U 
U 
J 
U 
U 

82608 
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1A EPA SAMPLE NO. 

CEF-16-IW02-01DL 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS_SOUT L...-______ ....I 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wtlVOI:\~Jf~ OS (g/ml) _M_L __ 

Lab Sample ID: 9809010-01BDL 

Level: (low/medJ _LO_W __ _ 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Lab File ID: B14884.D 

Date Received: 09/01/98 

Date Analyzed: 09/21/98 

Dilution Factor: 500.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 1000 U 
75-01-4 Vinyl chloride 500 U 
75-00-3 Chloroethane 2500 U 
75-35-4 1,1-Dichloroethene 2500 U 
75-09-2 Methylene chloride 570 JBD 
156-60-5 Trans-1,2-dichloroethene 2500 U 
75-34-3 1,1-Dichloroethane 2500 U 
156-59-2 Cis-1,2-dichloroethene 2500 U 
67-66-3 Chloroform 2500 U 
71-55-6 1,1,1-Trichloroethane 2500 U 
56-23-5 _ 9arbon tetrachloride 1500 U 
107-06-2 _1.2-Dichloroethane 1500 U 
79-01-6 _1richloroethene 1395 JD 
78-87-5 _1.2-Dichloro~ro~ane 2500 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 100 U 
10061-02-6 Trans-1,3-dichloro~ro~ene 100 U 
79-00-5 1,1,2-Trichloroethane 2500 U 
127-18-4 Tetrachloroethene 1500 U 
108-90-7 Chlorobenzene 2500 U 
79-34-5 1,1,2,2-Tetrachloroethane 100 U 

(uL) 

FORMIVOA 8260B 
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1A EPA SAMPLE NO. 

TRIP BLANK 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS SOUT L--______ ..J 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

Case No.: ---
WATER 

25.0 (g/ml) ML ---
LOW 

SAS No.: SDG No.: N/A 
----

Lab Sample ID: 9809010-03A 

Lab File ID: B14760.D 

GC Column: RTXVOA ID: 0.53 (mm) 

Date Received: 09/01/98 

Date Analyzed: 09/14/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 1.0 1 U 
Vini'l chloride 1.0 I U 
Chloroethane 1.0 U 
1,1-Dichloroethene 1.0 1 u 

t Methi'lene chloride 0.5 ! JB 

t 
Trans-1,2-dichloroethene 1.0 U 
1,1-Dichloroethane 1.0 I U 

t Cis-1,2-dichloroethene 1.0 U 
, Chloroform 1.0 I U 
1 1,1,1-Trichloroethane 1.0 U 

j Carbon tetrachloride 1.0 j U 
1,2-Dichloroethane 1.0 U 

1 Trichloroethene 1.0 j U ! 

75-01-4 
75-00-3 
75-35-4 
75-09-2 
156-60-5 
75-34-3 
156-59-2 
67-66-3 
71-55-6 
56-23-5 
107-06-2 
79-01-6 

I 
1.2-Dichloro~ro~ane 1.0 1 u I 

I Cis-1,3-dichloro~ro~ene 0.2 j U 
Trans-1,3-dichloro~ro~ene 0.2 U 

78-87-5 
10061-01-5 
10061-02-6 

108-90-7 

I 1,1,2-Trichloroethane 1.0 U 
t 1 Tetrachloroethene 1.0 U 
1 Chlorobenzene I 1.0 U 

1,1,2,2-Tetrachloroethane 0.2 J U 

79-00-5 
127-18-4 

79-34-5 

FORMIVOA 8260B 

1053 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
CEF-1Sl\i-01 

GP ENVIRONMENTAL Contract: NUS_SOUT L..-______ ..J 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvoJ: 

Level: (Iow/med) 

% Moisture: not dec. 

Case No.: ---
WATER 

25.0 (g/ml) ML ---
LOW 

GC Column: RTXVOA ID: 0.53 (mm) 

SAS No.: SDG No.: ---
Lab Sample ID: 9809102-01A 

Lab File ID: B14857.0 

Date Received: 09/15/98 

Date Analyzed: 09/18/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

,--,--7..:..4---=8,-,--7 ---.::3'--___ ~C;=;;-:.:hl:=:or:..::::07m7"e:..::th"7a:;,.:n=e-------- ------=2=:;,;.0"--1 Uu 

(uL) 

75-01-4 Vinyl chloride 1.0 
75-00-3 Chloroethane 5.0 ] U 1 

'--'-""-'==-"'-------- -=.:.:.:::-=-7=="':c:--------- -----:~- " 
75-35-4 ~1:'_:,..:..1-:=D:.:.:ic::=_h=lo:.:..ro=-:e:::.::th:.:.:e::_:_n:.=e'-------- ___ --=2:.;",..4"-- 1,1 ±jJ

B 
~ 

75-09-2 Methylene chloride 0.5 
-----'-1=56--=-6=0-=-'-5--- Trans-1 2-dichloroethene 5 ° 1 U 

1 J I 
1 JB 

1±j~ i U 
j EB 
1 U ! 

1 00~-,-1 -=.0..:...1 -=.5 __ i -:C:=:I=s...::1.L::,37 d=::=l,:::ch'C!-lo=:'r:=o""prc=0""'pe::::;n..:.,::e'-----____ _ __ -'0=.2=--1 Uu 1 
10061-02-6 l Trans-1 ,3-dichloropropene 0.2 
79-00..:...-5==--""----· 5.0 U 1 -----'-=--==--='__ ___ 1 1,1 ,2-Trichloroethane 1 
127-18-4 I' Tetrachloroethene 0.2 J 1 

'-----'1=08::0.,-.:::.90::0.,-...:..7___ _C=h:..:,:l,:::orc:=0=b,:::en=z=-=e""ne=--_______ _ __ -:5::-'c.0:--- Uu 
-----'-7=9---=3'--'-4--=-5=--___ 1,1 ,2,2-Tetrachloroethane 0.2 

, 
75-34-3 1,1-Dichloroethane 1.7 
156-59-2 j Cis-1,2-dichloroethene 13.7 
67-66-3 Chloroform 0.1 
71-55-6 1,1,1-Trichloroethane 1.0 
56-23-5 Carbon tetrachloride 

I 
3.0 

107-06-2 1,2-Dichloroethane 3.0 
; 79-01-6 Trichloroethene 487.1 

78-87-5 1 ,2-0ichloropropane I 5.0 
T - - - -

FORMIVOA 8260B 
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1A EPA SAMPLE NO. 

CEF1641501Dl 
Lab Name: 

VOLATILE ORGANICS ANALYSIS OATA SHEET I 
GP ENVIRONMENTAL Contract: NUS_SOUT '--______ ..J 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (low/med) 

% Moisture: not dec. 

Case No.: SAS No.: SOG No.: ---
WATER Lab Sample 10: 9809102-01AOL 

0.5 (g/ml) ML Lab File 10: 815165.0 ---
LOW 

GC Column: RTXVOA 10: 0.53 (mm) 

Date Received: 09/15/98 

Date Analyzed: 10/07/98 

Dilution Factor: 50.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 100 U 
75-01-4 Vinyl chloride 50 U 
75-00-3 Chloroethane 250 U 
75-35-4 1,1-0ichloroethene 250 U 
75-09-2 Methylene chloride 250 U 
156-60-5 Trans-1,2-dichloroethene 250 U 
75-34-3 1,1-0ichloroethane 250 U 
156-59-2 Cis-1,2-dichloroethene 250 U 
67-66-3 Chloroform 250 U 
71-55-6 1,1,1-Trichloroethane 250 U 
56-23-5 Carbon tetrachloride 150 U 
107-06-2 1,2-Dichloroethane 150 U 
79-01-6 Trichloroethene 228 D 
78-87-5 1,2-0ichloroj;1roj;1ane 250 U 
10061-01-5 Cis-1,3-d ichloroj;1ro~ene 10 U 
10061-02-6 Trans-1,3-dichloroj;1ro~ene 10 U 
79-00-5 1,1,2-Trichloroethane 250 U 
127-18-4 Tetrachloroethene 150 U 
108-90-7 Chlorobenzene 250 U 
79-34-5 1,1,2,2-Tetrachloroethane 10 U 

(uL) 

FORMIVOA 82608 

102G 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

CEF-16-09D-01 
Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT '--______ --' 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) _LO_W __ _ 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab Sample 10: 9809110-04A 

Lab File 10: B14890.D 

Date Received: 09/16/98 

Date Analyzed: 09/21/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride 5.0 U 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-Dichlorol2rol2ane 5.0 U 
10061-01-5 Cis-1,3-dichlorol2rol2ene 0.2 U 
10061-02-6 Trans-1,3-dichlorol2rol2ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 8260B 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CEF1610S01 
Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Matrix: (soillwater) WATER 

Sample wtlvol: 25.0 (g/ml) _M-,L __ 

Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Contract: 

SAS No.: ___ SDG No.: 

Lab Sample 10: 9809110-03A 

Lab File 10: B14889.D 

Date Received: 09/18/98 

Date Analyzed: 09/21/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

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

74-87-3 Chloromethane 2.0 U 
75-01~ Vinyl chloride 66.2 E 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 100.8 E 
75-09-2 Methylene chloride 5.0 U 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 113.0 E 
156-59-2 Cis-1,2-dichloroethene 124,L E 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 596.8 E 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 45.9 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloro~ro~ene 0.2 U 
79-00-5 1,1,2-Trich loroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 

l 108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 

(uL) 
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1A EPA SAMPLE NO. 

CEF-16-1 OS-01 DL 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS SOUT ~ ______ ---I 

Lab Code: GPES Case No.: SAS No.: SDG No.: ----
Matrix: (soil/water) 

Sample wtlvol: 

WATER Lab Sample ID: 9809110-03BDL 

0.5 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Lab File ID: B15256.0 

Date Received: 09/16/98 

Date Analyzed: 10/13/98 

Dilution Factor: 50.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 100 U 
75-01-4 Vinyl chloride 32 JD 
75-00-3 Chloroethane 250 U 
75-35-4 1,1-Dichloroethene 231 JO 
75-09-2 Methylene chloride 28 JBD 
156-60-5 Trans-1,2-dichloroethene 250 U 
75-34-3 1,1-Dichloroethane 220 JD 
156-59-2 Cis-1,2-dichloroethene 60 JD 
67-66-3 Chloroform 250 U 
71-55-6 1,1,1-Trichloroethane 1301 D 
56-23-5 Carbon tetrachloride 150 U 
107-06-2 1,2-Dichloroethane 150 U 
79-01-6 Trichloroethene 66 JO 
78-87-5 1,2-Dichlorol=!rol=!ane 250 U 
10061-01-5 Cis-1,3-dichlorol=!rol=!ene 10 U 
10061-02-6 Trans-1,3-dichlorol=!rol=!ene 10 U 
79-00-5 1,1,2-Trichloroethane 250 U 
127-18-4 Tetrachloroethene 150 U 
108-90-7 Chlorobenzene 250 U 
79-34-5 1,1,2,2-Tetrachloroethane 10 U 

FORM IVOA 82608 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CEF1643S01 
Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: 
---

WATER Matrix: (soil/water) 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Contract 

SAS No.: SOG No.: ---
Lab Sample 10: 9809110-01A 

Lab File 10: 814887.0 

Date Received: 09/18/98 

Date Analyzed: 09/21/98 

Dilution Factor: 1.0 ----,.----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride 5.0 U 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 0.5 J 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 _ Trans-1,3-dichloro~ro~ene 0.2 U 
79-00-5 _1,1,2-Trichloroethane 5.0 U 
127-18-4 _ Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 82608 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

CEF1644101 
Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GPES Case No.: SAS No.: SDG No.: --- ---
Matrix: (soil/water) 

Sample wtlvol: 

WATER Lab Sample 10: 9809110-02A 

25.0 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab File 10: 814888.0 

Date Received: 09/18/98 

Date Analyzed: 09/21/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin:tl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Meth:ilene chloride 5.0 U 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2--dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3--dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3--dichlorol2ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL) 

FORMIVOA 82608 

1022 



1A EPA SAMPLE NO. 

CEF-16-1100"()1 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS_SOUT ~ ______ ...J 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

Case No.: ---
WATER 

25.0 (g/ml) ML ---
LOW 

GC Column: RTXVOA ID: 0.53 (mm) 

SAS No.: SDG No.: ---
Lab Sample ID: 9809117-02A 

Lab File ID: 814932.D 

Date Received: 09/17/98 

Date Analyzed: 09/23/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil AUquot Volume: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Meth~lene chloride 1.9 J 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 5.0 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloro~ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL) 

FORMIVOA -82608 

1026 



1A EPA SAMPLE NO. 

CEF-16-218-01 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS SOUT ........ - _____ ...l 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

WATER 

25.0 (g/ml) ML ---
LOW 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab Sample 10: 9809117-03A 

Lab File 10: B14933.D 

Date Received: 09/17/98 

Date Analyzed: 09/23/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

[ 74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride 1.4 J 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dich loroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
.107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 2.9 J 
78-87-5 1,2-Dichloro!;!ro!;!ane 5.0 U 
10061-01-5 Cis-1,3-dichloro!;!rol?ene 0.2 U 
10061-02-6 Trans-1,3-c1ichlorol?rol?ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL)· 

-

FORMIVOA '6260B 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

CEF-16-23D-01 
Lab Name: GP ENVIRONMENTAL Contract: NUS SOUT L....-______ --' 

Lab Code: GPES Case No.: ---
Matrix: (soil/water) WATER 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

SAS No.: SDG No.: ---
Lab Sample 10: 9809117-04A 

Lab File 10: 814934.0 

Date Received: 09/17/98 

Date Analyzed: 09/23/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Meth~lene chloride 1.4 J 
156-60-5 Trans-1,2-dichloroethene 5.0 U 

t 

75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 

~ 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 5.6 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloro~ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA ·82608 

1036 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

. CEF-16-45I-01DL 
Lab Name: GP ENVIRONMENTAL Contract: NUS SOUT 

----------~~~--------
Lab Code: GPES Case No.: SAS No.: SDG No.: ---
Matrix: (soil/water) ~ WATER Lab Sample 10: 9809117-Q1A0 

Sample wtlvol: ,tl\qt D<"'t' • 05 (g/ml) _M_L __ _ Lab File 10: B14931.D 

Level: (Iow/med) ~L~O~W=--_ 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Soil Extract Volume: (uL) 

CAS NO. COMPOUND 

I. 
74-87-3 Chloromethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 
75-35-4 1,1-Dichloroethene 

Date Received: 09/17/98 

Date Analyzed: 09/23/98 

Dilution Factor: 500.0 --------
Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

1000 U 
500 U 

2500 U 
810 JD 

(uL) 

.. 

75-09-2 Methylene chloride 1500 JBD, 
r 156-60-5 Trans-1,2-dichloroethene 2500 U 

75-34-3 1,1-Dichloroethane 1500 JD 
156-59-2 Cis-1,2-dichloroethene 780 JD 
67-66-3 Chloroform 200 JBD 
71-55-6 1,1,1-Trichloroethane 1600 JD 
56-23-5 Carbon tetrachloride 1500 U 
107-06-2 1,2-Dichloroethane 1500 U 
79-01-6 Trichloroethene 210000 ED 
78-87-5 1,2-Dichloro~ro~ane 2500 U 
10061-01-5 Cis-1,3-dich/oroE1roE1ene 100 U 
10061-02-6 Trans-1,3-dichloroE1roE1ene 100 U 
79-00-5 1,1,2-Trichloroethane 2500 U 
127-18-4 Tetrachloroethene 1500 U 
108-90-7 Chlorobenzene 2500 U 
79-34-5 1,1,2,2-Tetrachloroethane 100 U 

FORMIVOA '82608 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT 
EF-16-45I-01DLl 

Lab Code: GPES Case No.: SAS No.: SDG No.: ---
Matrix: (soiVwater) WATER Lab Sample 10: 9809117"()1ADLl 

--- ('('V Sample wtlvol: .OOt.!)" oEr.@r~ 51&: (g/ml) ML 
~¥ -----

\c\\'IJ Level: (Iow/med) ..::L--,-O-,--W,--_ 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Soil Extract Volume: Cull 

Lab File 10: 814939.0 

Date Received: 09/17/98 

Date Analyzed: 09/23/98 

Dilution Factor: 10000.0 

Soil Aliquot Volume: 

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

74-87-3 Chloromethane 20000 
75-01-4 Vinyl chloride 10000 
75-00-3 Chloroethane 50000 
75-35-4 1,1-Dichloroethene 50000 
75-09-2 Methylene chloride 13000 
156-60-5 Trans-1,2-dichloroethene 50000 
75-34-3 1,1-Dichloroethane 50000 
156-59-2 Cis-1,2-dichloroethene 50000 
67-66-3 Chloroform 3000 
71-55-6 1,1,1-Trichloroethane 50000 
56-23-5 Carbon tetrachloride 30000 
107-06-2 1,2-Dichloroethane 30000 
79-01-6 Trichloroethene 220000 
78-87-5 1,2-Dichloro~ro~ane 50000 
10061-01-5 Cis-1,3-dichloro~ro£1ene 2000 
10061-02-6 Trans-1,3-dichloro£1ro~ene 2000 
79-00-5 1,1,2-Trichloroethane 50000 
127-18-4 Tetrachloroethene 30000 
108-90-7 Chlorobenzene 50000 
79-34-5 1,1,2,2-Tetrachloroethane 2000 

FORMIVOA 

(uL) 

Q 

U I 
U I 
U 
U 

JBD 
U 
U 
U 

JBD 
U 
U 
U 
D 
U 
U 
U 
U 
U 
U 
U 

82608 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET F 
F-16-0P1-o101..1 

GP ENVIRONMENTAL Contract: NUS SOUT _ . 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) 

Sample wt/vol: 

WATER Lab Sample 10: 9809117 -05ADL. 

..e1 o,~S (g/ml) ML 
--'=--

Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab File 10: B14935.D 

Date Received: 09/17/98 

Date Analyzed: 09/23/98 

Dilution Factor: 500.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

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

74-87-3 Chloromethane 1000 U 
75-01-4 Vinyl chloride 500 U 
75-00-3 Chloroethane 2500 U 
75-35-4 1,1-Dichloroethene 1000 JD 
75-09-2 Methylene chloride 1400 JBD 
156-60-5 Trans-1,2-dichloroethene 2500 U 
75-34-3 1,1-Dichloroethane 1700 JD 
156-59-2 Cis-1,2-dichloroethene 290 JD· 
67-66-3 Chloroform 180 JBD 
71-55-6 1,1,1-Trichloroethane 1600 JD 
56-23-5 Carbon tetrachloride 1500 U 
107-06-2 1,2-Dichloroethane 1500 U 
79-01-6 Trichloroethene 230000 ED 
78-87-5 1,2-DichloroQroQane 2500 U 
10061-01-5 Cis-1,3-dichloroQroQene 100 U 
10061-02-6 Trans-1,3-dichloroQroQene 100 U 
79-00-5 1,1,2-Trichloroethane 2500 U 
127-18-4 Tetrachloroethene 1500 U 
108-90-7 Chlorobenzene 2500 U 
79-34-5 1,1,2,2-Tetrachloroethane 100 U 

(uL) 

-

I 

FORMIVOA ·6260B 

1040 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET 
LF-16-DP1-D10U.\ 

GP ENVIRONMENTAL Contract: NUS SOUT L . 
Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9809117-05ADl 

... ~ Sample wtlvol: .OOls'e.O;;.s ..... (g/ml) _M_L __ 

o ll~ l"l~ Level: (Iow/med) _LO-'-W-'--__ 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Soil Extract Volume: (uL) 

Lab File ID: 814940.D 

Date Received: 09117/98 

Date Analyzed: 09/23/98 

Dilution Factor: 10000.0 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 20000 
75-01-4 Vin~1 chloride 10000 
75-00-3 Chloroethane 50000 
75-35-4 1,1-Dichloroethene 50000 
75-09-2 Meth~lene chloride 12000 
156-60-5 Trans-1,2-c1ichloroethene 50000 
75-34-3 1,1-Dichloroethane 50000 
156-59-2 Cis-1,2-c1ichloroethene 50000 
67-66-3 Chloroform 3500 
71-55-6 1,1,1-Trichloroethane 50000 
56-23-5 Carbon tetrachloride 30000 
107-06-2 1,2-Dichloroethane 30000 
79-01-6 Trichloroethene 410000 
78-87-5 1,2-DichloroQroQane 50000 
10061-01-5 Cis-1,3-c1ichloroQroQene 2000 
10061-02-6 Trans-1,3-c1ichloro~roQene 2000 
79-00-5 1,1,2-Trichloroethane 50000 
127-18-4 Tetrachloroethene 30000 
108-90-7 Chlorobenzene 50000 
79-34-5 1,1,2,2-Tetrachloroethane 2000 

Q 

U 
U 
U 
U 

JBD 
U 
U 
U 

J8D 
U 
U 
U 
D 
U 
U 
U 
U 
U 
U 
U 

(uL) 

FORMIVOA ·82608 
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1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

CEF-16-22I-01 
Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT ...... ______ --' 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample 10: 9809129-02A 

Sample wtlvol: .::;.25.:..:..0-=--_ (g/ml) _M_L __ 

Level: (Iow/med) .=L-=..O..;..W'----_ 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab File 10: B14937.0 

Date Received: 09/18/98 

Date Analyzed: 09/23/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Meth~lene chloride 1.9 JB 
156-60-5 Trans-1,2-c1ichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1 j2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 6.4 
78-87-5 1,2-DichloroQroQane 5.0 U 
10061-01-5 Cis-1,3-dichloroQroQene 0.2 U 
10061-02-6 Trans~ 1,3-dichloroQroQene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA ~260B 

lu18 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
CEF-16-42I-01 

GP ENVIRONMENtAL Contract: NUS_SOUT ~ ______ -...J 

Lab Code: GPES Case No.: SAS No.: SOG No.: 

Matrix: (soil/water) WATER Lab Sample 10: 9809129-:01 A 

Sample wtlvol: 25.0 (g/ml) ML Lab File 10: 814936.0 

Level: (Iow/med) LOW Date Received: 09/18/98 

% Moisture: not dec. Date Analyzed: 09/23/98 

GCColumn: RTXVOA 10: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-0ichloroethene 5.0 U 
75-09-2 Methylene chloride 1.5 JB 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 _ 9arbon tetrachloride 3.0 U 
107-06-2 _1,2-Dichloroethane 3.0 U 
79-01-6 _ Trichloroethene 4.7 
78-87-5 1,2-DichloroQroQane 5.0 U 
10061-01-5 Cis-1,3-dichlorot;1rot;1ene 0.2 U 
10061-02-6 Trans-1,3-dichloroQrot;1ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA -8260B 

lul~ 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I. 
CEF-16-271..Q1 

GP ENVIRONMENTAL Contract: NUS_SOUT ""--______ ..... 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: 9809149-Q4A 

Sample wtlvol: 25.0 (g/ml) ML Lab File 10: B15108.D 

Level: (Iow/med) LOW Date Received: 09/23/98 

% Moisture: not dec. Date Analyzed: 10/02/98 

GC Column: RTXVOA 10: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride 0.6 JB 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 0.6 J 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 33.3 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloroQroQene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 T etrach loroethene 3.0 U I 
108-90-7 Chlorobenzene 5.0 ±j 79-34-5 1,1,2,2-Tetrachloroethane 0.2 

FORMIVOA 8260B 

1034 



-.,.-: 
--;(----

1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET .1 
CEF-16-0P2-01 

GP ENVIRONMENTAL Contract: NUS_SOUT 
~------------~ 

Lab Code: GPES Case No.: SAS No.: SDG No.: ----
Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

WATER 

25.0 (g/ml) ML ---
LOW 

GC Column: RTXVOA ID: 0.53 (mm) 

Lab Sample 10: 9809149-05A 

Lab File 10: 815109.0 

Date Received: 09123/98 

Date Analyzed: 10102198 

Dilution Factor. 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 - Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride 0.7 J8 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 0.5 J 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 32.8 
78-87-5 1,2-Dichloro!;!ro!;!ane 5.0 U 
10061-01-5 Cis-1,3-dichloro!;!ro!;!ene 0.2 U 
10061-02-6 Trans-1,3-dichloro!;!roQene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 T etrach loroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL) 

FORMIVOA 82608 

1039 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

-GP ENVIRONMENTAL Contract: NUS_SOUT 
CEF-16-32S-01 

Lab Name: 
--------------~ 

Lab Code: GPES Case No.: ----
Matrix: (soil/water) WATER 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) .=L...:..O-,-W __ 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

SAS No.: SDG No.: ---
Lab Sample ID: 9809149-01A 

Lab File ID: 815105.D 

Date Received: 09/23/98 

Date Analyzed: 10102198 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 0.3 J 
75-09-2 Meth~lene chloride 0.3 J8 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 0.9 J 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 107.8 E 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloro~ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 0.3 J 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 82608 

1015 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
CEF-16-32S-01DL 

GP ENVIRONMENTAL Contract: NUS_SOUT '--______ ...... 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) 

Sample wtlvol: 

WATER Lab Sample 10: 9809149-01FDL 

2.5 (g/ml) ML 
---=:--

Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA 10: 0.53 (mm) 

Lab File 10: B15160.D 

Date Received: 09/23/98 

Date Analyzed: 10/07/98 

Dilution Factor: 10.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 20 U 
75-01-4 Vinyl chloride 10 U 
75-00-3 Chloroethane 50 U 
75-35-4 1,1-Dichloroethene 50 U 
75-09-2 Methylene chloride 5 JBD 
156-60-5 Trans-1,2-dichloroethene 50 U 
75-34-3 1,1-Dichloroethane 50 U 
156-59-2 Cis-1,2-dichloroethene 50 U 
67-66-3 Chloroform 50 U 
71-55-6 1,1,1-Trichloroethane 50 U 
56-23-5 Carbon tetrachloride 30 U 
107-06-2 1,2-Dichloroethane 30 U 
79-01-6 Trichloroethene 126 0 
78-87-5 1,2-Dichlorol2rol2ane 50 U 
10061-01-5 Cis-1,3-dichlorol2rol2ene 2 U 
10061-02-6 Trans-1,3-dichloroQrol2ene 2 U 
79-00-5 1,1,2-Trichloroethane 50 U 
127-18-4 Tetrachloroethene 8 JD 
108-90-7 Chlorobenzene 50 U 
79-34-5 1 1 22-Tetrachloroethane 2 U 

(uL) 

FORMIVOA 8260B 

1021 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET I 

CEF·16-35S-01 
Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUr 1--______ ---1 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soillwater) WATER Lab Sample ID: 9809149·03A 

Sample wVvol: 25.0 (g/ml) ML Lab File ID: 815107.D 

Level: (Iow/med) LOW Date Received: 09/23/98 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Date Analyzed: 10102198 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 'u 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride 0.6 J8 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-Dichloro!:1ro!:1ane 5.0 U 
10061-01-5 Cis-1,3-dichloro!:1ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloro!:1ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrach loroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 82608 

1030 



1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
CEF-16-38S-01 

GP ENVIRONMENTAL Contract: NUS_SOUT '--______ ..... 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

Case No.: ---
WATER 

25.0 (g/ml) ML ---
LOW 

GC Column: RTXVOA 10: 0.53 (mm) 

SAS No.: SOG No.: 

Lab Sample 10: 9809149-02A 

Lab File 10: 815106.0 

Date Received: 09/23/98 

Date Analyzed: 10102/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (uglL or uglKg) UG/L Q 

74-87-3 Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-0ichloroethene 5.0 U 
75-09-2 Methylene chloride 0.3 JB 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-0ichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-0ichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-0ichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro(;!ro(;!ene 0.2 U 
10061-02-6 Trans-1,3-dichloro~ro(;!ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL) 

FORMIVOA 8260B 

1026 



, 18 EPA SAMPLE NO. 

I~~I 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

....:.G_P.....:L=-LA~B_O_RA_T_O_R-=IE'--S ____ Contract: NUS_SOUT Lab Name: 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA ---- --- --- ----
Matrix: (soil/water) WATER Lab Sample 10: 9809102-01 G 

Sample wtlvol: 900 (g/ml) _M_L __ Lab File 10: C17007.D 

Level: (Iow/med) LOW Date Received: 09/15/98 

% Moisture: decanted: (YIN) N Date Extracted: 09/17198 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/19/98 

Injection Volume: 1.0 (uL) Dilution Factor: t.O 

GPC Cleanup: (YIN) N pH:' 7 
---

CONCENTRATION UNITS: 

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

I 117-81-7 bis(2-Ethylhexyl)phthalate 7 U 

FORM I SV-1 8270C 

2014 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I ~EF1609D01 ....::.G_P--'L=LA_B_O_RA_T_O_R_IE_S ____ Contract: NUS_SOUT . 

Lab Code: GPLL Case No.: NIA ---- ---
Matrix: (soiVwater) WATER 

900 (g/ml) ML Sample wVvol: ---
Level: (Iow/med) LOW 

% Moisture: decanted:(y/N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: ~ (uL) 

GPC Cleanup: (YIN) N pH: 7 ---

N 

SAS No.: N/A SDG No.: NIA 

Lab Sample 10: 9809110-04G 

Lab File 10: C17013.D 

Date Received: 09/16/98 

Date Extracted: 09/17198 

Date Analyzed: 09/19/98 

Dilution Factor. 1.0 

CONCENTRATION UNITS: 

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

I 117-81-7 I bis(2-EthylheXYl)phthalate 1 

FORM ISV-1 

Q 

J 

8270C 

2029 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1610S01 
-=G...:....P..:::L='LA_B_O_RA-....:..T...::.O.:..:R.:..:IE~S ____ Contract: NUS_SOUT . 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A --- ----
Matrix: (soil/water) WATER Lab Sample 10: 9809110-03G 

Sample wtlvol: 860 (g/ml) _M_L __ Lab File 10: C17010.D 

Level: (Iow/med) LOW Date Received: 09/16/98 

% Moisture: decanted: (Y/N) N Date Extracted: 09/17/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/19/98 

Injection Volume: ~ (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 7 ---

CONCENTRATION UNITS: 

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

I 117-81-7 bis{2-Ethylhexyl)phthalate 1 J 

FORM I SV-1 8270C 

2025 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1643S01 
-=G:..:..P~L_".:LA=...:.::B....:O....:...RA.:...:...:..T-=-O.:....:R.:..:IE=-=S~ ___ Contract: NUS_SOUT . 

Lab Code: GPLL Case No.: N/A --- SAS No.: N/A SDG No.: N/A 
-'--'-'---'------

Matrix: (soillwater) WATER Lab Sample ID: 9809110-01G 

Sample wtlvol: 950 (g/ml) .:..:.M=L __ Lab File 10: C17008.D 

Level: (Iow/med) LOW Date Received: 09/16/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/17198 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/19/98 

Injection Volume: 1.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 7 
~--

CONCENTRATION UNITS: 

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

Q 

i 117-81-7 bis(2-Ethylhexyl)phthalate 1 J 

FORM I SV-1 8270C 

2017 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: 1_ CEF1644101 
_G_P-'L-=LA_B_O_RA_TO_R_I_E_S ____ Contract: NUS_SOUT __ 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A --- ----
Matrix: (soil/water) WATER Lab Sample ID: 9809110-02G 

Sample wtlvol: 870 (g/ml) _M_L __ Lab File ID: C17009.D 

Level: (Iow/med) LOW Date Received: 09/16/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/17/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/19/98 

Injection Volume: ~ (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 7 ---
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q ----
I 117-81-7 I bis(2-Ethylhexyl)phthalate 1 J 

FORM 1 SV-1 8270C 

2021 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1611DD01 
GPLL LABORATORIES Contract: NUS SOUT . 
--~=---------------

Lab Code: GPLL Case No.: NIA SAS No:: NIA SDG No.: NIA ---- ------
Matrix: (soil/water) 

Sample wtlvol: 

WATER 

960 (g/ml) ML -----
Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) 

Concentrated Extract Volume: 1000 (uL) 

N 

Lab Sample 10: 9809117-02G 

Lab File 10: 013038.0 

Date Received: 09/17/98 

Date Extracted: 09/19/98 

Date Analyzed: 09/25/98 

Dilution Factor: 1.0 Injection Volume: 1.0 (uL) 
----~ 

GPC Cleanup: (YIN) N pH: 7 ---
CONCENTRATION UNITS: 

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

i 117-81-7 bis(2-Ethylhexyl)phthalate 1 J 

.1 

FORM I SV-1 8270C 

2019 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I ~EF1621S01 -=G..:....P.=.LL==LA=-=-B..:..O.:....:RA.:....:T..:....O::.;R-.:.:I-=E..:..S ____ Contract: NUS_SOUT . 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A ...::....:....=--- --- ----
Matrix: (soillwater) WATER 

Sample wtlvol: 920 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (YIN) N pH: 6 ---

N 

Lab Sample 10: 9809117-03G 

Lab File 10: 013046.0 

Date Received: 09/17/98 

Date Extracted: 09/19/98 

Date Analyzed: 09/26/98 

Dilution Factor: 1.0 -----

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

----

117-81-7 I bis(2-Ethylhexyl)phthalate 2 J 

FORM I SV-1 

2023 
8270C 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1623D01 
GPLL LABORATORIES Contract: NUS SOUT . 
--~~-----------------

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A --- ----- -------
Matrix: (soil/water) WATER Lab Sample 10: 9809117 -04G 

Sample wtlvol: 940 (g/ml) ML Lab File 10: 013047.0 ------
Level: (Iow/med) LOW Date Received: 09/17/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/19/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/26/98 

Injection Volume: 1.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 7 ---
CONCENTRATION UNITS: 

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

I 117-81-7 I bis(2-Ethylhexvl)phthalate 2 J 

FORM I SV-1 8270C 

2027 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1645101 
-=G:...:..P..=L.=,L""LA=--B--=O:.....RA-'---'T--=O:...:..R'-IE'-S'---___ Contract: NUS SOUT . 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA ---- --- ----
Matrix: (soiUwater) WATER Lab Sample ID: 9809117-01G 

Sample wtlvol: 860 (g/ml) _M-=..L __ Lab File ID: D13037.D 

Level: (Iow/med) LOW Date Received: 09/17/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/19/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 09/25/98 

Injection Volume: 1.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 5 ---

CONCENTRATION UNITS: 

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

117-81-7 i bis(2-Ethylhexyl)phthalate 2 J 

FORM I SV-1 8270C 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF160P101 
GPLL LABORATORIES Contract: NUS SOUT . 
--~=-------------------

Lab Code: GPLL Case No.: N/A SAS No.: N/A SOG No.: N/A --- ----- -------
WATER Matrix: (soil/water) 

Sample wtlvol: 890 (g/ml) ML ------
Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (YIN) N pH: 5 ---

Lab Sample ID: 9809117-05G 

Lab File 10: 013048.0 

Date Received: 09/17/98 

Date Extracted: 09/19/98 

Date Analyzed: 09/26/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L -=-------
I 117-81-7 bis(2-Ethylhexyl)phthalate 1 

FORM I SV-1 

Q 

J 

?n~l 

8270C 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I CEF1622101 
Contract: NUS SOUT . Lab Name: GPLL LABORATORIES 

Lab Code: GPLL Case No.: NIA SAS No.: N/A SDG No.: NIA --- ----
Matrix: (soil/water) 

Sample wtlvol: 

WATER 

990 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: , decanted:(Y/N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (YIN) N pH: 6 ---

N 

Lab Sample ID: 9809129-02G 

Lab File ID: 013050.0 

Date Received: 09/18/98 

Date Extracted: 09/19/98 

Date Analyzed: 09/26/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

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

1 117-81-7 I bis(2-Ethylhexyl)phthalate 1 

FORM I SV-1 

Q 

J 

8270C 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

CEF1642101 
Lab Name: GPLL LABORATORIES Contract: NUS SOUT 

Lab Code: GPLL Case No.: NIA --- SAS No.: NIA SDG No.: NIA 
-"-'--'----

WATER Matrix: (soil/water) 

Sample wtlvol: 970 (g/ml) ML 
--'-"'------

Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (YIN) N pH: 6 ---

Lab Sample 10: 9809129-01G 

Lab File 10: 013049.0 

Date Received: 09/18/98 

Date Extracted: 09/19/98 

Date Analyzed: 09/26/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L ----
! 117-81-7 i bis(2-Ethylhexyl)phthalate 3 

FORM I SV-1 

Q 

J 

.2035 

8270C 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: --=G...:...P.c:cL~LA=--B_O_R_A_T...:...O_R_IE_S ________ Contract: NUS_SOUT 
CEF1627101 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA --- ----
WATER Matrix: (soil/water) 

Sample wtlvol: 960 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

N 

Lab Sample 10: 9809149-04G 

Lab File 10: C17459.D 

Date Received: 09/23/98 

Date Extracted: 09/28/98 

Date Analyzed: 10/14/98 

Dilution Factor: 1.0 -----
GPC Cleanup: (YIN) N pH: 6 ---

CONCENTRATION UNITS: 

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

Q 

I 117-:81-7 ! bis(2-Ethylhexyl)phthalate 11 B 

FORM I SV-1 2028 
8270C 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I CEF16DP201 
Lab Name: GPL LABORATORIES Contract: NUS SOUT . 

~~--------------------

Lab Code: GPLL Case No.: N/A ---
WATER Matrix: (soil/water) 

Sample wtlvol: 960 (g/ml) _M-=-L __ 

LOW Level: (Iow/med) 

% Moisture: decanted:(Y/N) 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (Y/N) N pH: 6 ---

N 

SAS No.: N/A SDG No.: N/A -----
Lab Sample ID: 9809149-05G 

Lab File ID: C17463.D 

Date Received: 09/23/98 

Date Extracted: 09/28/98 

Date Analyzed: 10/14/98 

Dilution Factor: 1.0 
--'--------

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q -----
i 117-81-7 bis(2-Ethylhexyl)phthalate 3 JB 

FORM I SV-1 20328270C 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1632S01 
-=G...:.-P-=L=LA~B_O_R_A_T_O_R_IE_S _____ Contract: NUS_SOUT . 

Lab Code: GPLL ---- Case No.: N/A --- SAS No.: N/A SDG No.: N/A 
.:....:.:.:...-'------

Matrix: (soil/water) WATER Lab Sample 10: 9809149-01G 

Sample wtlvol: 980 (g/ml) ML Lab File 10: C17466.D ---
Level: (Iow/med) LOW Date Received: 09/23/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/28/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 10/14/98 

Injection Volume: 1.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 6 ---

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L ..c:....=.:..=.... __ Q 

I 117-81-7 I bis(2-Ethylhexyl)phthalate 1 JB 

FORM I SV-1 2016 8270C 



16 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I CEF1635S01 
...=G:..:...P--=L=LA=-..::.:B::.....O::...:RA--=--T_O'--R_I=ES=---____ Contract: NUS SOUT . 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA ---- --- ----
Matrix: (soil/water) WATER Lab Sample ID: 9809149-03G 

Sample wtlvol: 960 (g/ml) _M_L __ Lab File ID: C17458.D 

Level: (Iow/med) LOW Date Received: 09/23/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/28/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 10/14/98 

Injection Volume: 1.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 6 ---

CONCENTRATION UNITS: 

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

I 117-81-7 bis{2-Ethylhexyl)phthalate 2 JB 

FORM I SV-1 
2024 

8270C 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES Contract: NUS SOUT 
~-=--------------------

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A --- -------
Matrix: (soil/water) WATER Lab Sample 10: 9809149-02G 

Sample wtlvol: 970 (g/ml) ML Lab File 10: C17467.D -----
Level: (Iow/med) LOW Date Received: 09/23/98 

% Moisture: decanted:(Y/N) N Date Extracted: 09/28/98 

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 10/14/98 

Injection Volume: 1.0 (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 6 ---
CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q ------
117-81-7 bis(2-Ethylhexyl}phthalate 2 JB 

FORM I SV-1 
2020 

8270C 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET roo' ---------, 

L_ D CEF-16-415-01 
Lab Name: GPL LABORATORIES Contract: NUS SOUT __ 

Lab Code: GPES Case No.: 9809102 SAS No.: N/A SDG No.: NIA ----- -------
Matrix: (soillwater) 

Sample wtlvol: 

Level: (Iow/med) 

WATER 

10 (g/ml) c.c...M..:::..L __ 

LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethvlene 

FORM I SV-1 

Lab Sample ID: 9809102-01 E 

Lab File ID: N11371.D 

Date Received: 09/15/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L ____ _ Q 

19.6 B 
5.8 U 
6.2 U 

8015M 

300D 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES Contract: NUS_SOUT 
CEF-16-09D-01 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: N/A 
----- -~----

Matrix: (soil/water) WATER 

Sample wtlvol: 10 (g/ml) ML ------
Level: (Iow/med) LOW 

% Moisture: decanted:(y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethvlene 

Lab Sample 10: 9809110-040 

Lab File 10: N11375.D 

Date Received: 09/16/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

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

45.9 
5.8 
6.2 

Q 

EB 
U 
U 

FORM I SV-1 8015M 

3030 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I ~EF-16-09D-01 DL 
Lab Name: -=G~P.=:.L-=LA:....:B..-O~RA..-T..-O::....:R-=.:I.=:.ES-=--____ Contract: NUS SOUT . 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: NIA 

Matrix: (soillwater) WATER 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) ..::.LO..::....:....W,--_ 

% Moisture: decanted:(y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

----
Lab Sample 10: 9809110-0402X 

Lab File 10: N11376.D 

Date Received: 09/16/98 

Date Extracted: -----
Date Analyzed: 09/28/98 

Dilution Factor: 2.0 -----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

47.2 BD 
11.6 U 
12.5 U 

8015M 

3027 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

-=G~P-=L-=LA:...=..B...:..O_RA_T_O.::..cR-=I-=E...:..S ____ Contract: NUS SOUT 
CEF-16-10S"()1 

Lab Name: 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: N/A .:....:.:.:..-=---
WATER Matrix: (soillwater) 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted: (YIN) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (yIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

N 

FORM I SV-1 

Lab Sample 10: 9809110-030 

Lab File 10: N11374.D 

Date Received: 09116/98 

Date Extracted: -----
Date Analyzed: 09/28/98 

Dilution Factor: 1.0 --'-'-----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

1971.0 EB 
47.7 

127.6 E 

8015M 

3018 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: I ~EF-16-10S"()1 DL 
--=G...:....P.=L_LA_B_O_RA_T_O_R_I...:....E_S ____ Contract: NUS_SOUT . 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: N/A 

WATER Matrix: (soillwater) 

Sample wtlvol: 10 (g/ml) _M-"L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

N 

FORM I SV-1 

Lab Sample 10: 9809110-030 5X 

Lab File 10: N11378.D 

Date Received: 09/16/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 5.0 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

2157.8 ED 
29.0 U 

141.9 D 

8015M 

3021 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I CEF-16-10S-01 D. L 
Lab Name: ..=G:.:..P-=L-=LA:c.c;:..BO __ RA_T_O:..;R:.:..I.=ES_'__ ____ Contract: NUS SOUT . 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: NIA 

Matrix: (soillwater) WATER 

Sample wtlvol: 10 (g/ml) ML ---
Level: (Iow/med) .=LO:.:..W"_'__ __ 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (Y/N) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

--- ----
Lab Sample 10: 9809110-030100X 

Lab File ID: N11381.D ---
Date Received: 09/16/98 

Date Extracted: -----
Date Analyzed: 09/28/98 

Dilution Factor: 100.0 -----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) ..::cU-=G.;:.:/L=--__ 

2592.0 
580.0 
624.0 

Q 

BD 
U 
U 

8015M 

3024 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: _G_P_L_LA_B_O_RA_T_O_R_IE_S _____ Contract: NUS_SOUT 
D CEF-16-43S-01 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: N/A --- ~----

Matrix: (soiUwater) WATER Lab Sample ID: 9809110-010 

Sample wtlvol: 10 (g/ml) _M_L __ Lab File ID: N11372.D 

Level: (Iow/med) LOW Date Received: 09/16/98 

% Moisture: decanted: (YIN) N Date Extracted: 

Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/28/98 

Injection Volume: 500. (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) _U_G_/L ____ _ Q 

74-82-8 Methane 31.5 B 
74-84-0 Ethane 5.8 U 
74-85-1 Ethvlene 6.2 U 

.1 

FORM I SV-1 8015M 

3009 



16 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES 
D CEF-16-441..Q1 

Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: N/A ----
Matrix: (soillwater) 

Sample wtlvol: 

Level: (Iow/med) 

WATER 

10 (g/ml) _M_L __ 

LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

Lab Sample 10: 9609110-02D 

Lab File ID: N11373.0 

Date Received: 09/16/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) -"'U...c.G--"L:..-__ 

51.5 
5.8 
6.2 

Q 

E6 
U 
U 

B015M 

3012 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I 0 CEF-16-441..()1 OL 
Lab Name: ..:.G_P.;;:.L_LA_S_O_RA_T_O_R_IE_S _____ Contract: NUS_SOUT . 

Lab Code: GPES Case No.: 9809110 SAS No.: N/A SDG No.: N/A 
--'----

Matrix: (soillwater) WATER 

Sample wtlvol: 10 (g/ml) ML ---
Level: (Iow/med) _LO_W-,-__ 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

Lab Sample 10: 9809110-02D 2X 

Lab File ID: N11377.D 

Date Received: 09/16/98 

Date Extracted: -----
Date Analyzed: 09/28/98 

Dilution Factor: 2.0 -----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

54.9 SO 
11.6 U 
12.5 U 

8015M 

3015 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I ~ CEF -16-1100-01 
Contract: NUS_SOUT . Lab Name: GPL LABORATORIES 

Lab Code: GPES Case No.: 9809117 

Matrix: (soillwater) WATER 

Sample wVvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

SAS No.: N/A SDG No.: N/A ----
Lab Sample ID: 9809117-02D 

Lab File ID: N11383.D 

Date Received: 09/17/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

(ug/L or ug/Kg) ....:..U....::.Gc....::/L'--__ 

98.0 
5.8 
6.2 

3015 

Q 

EB 
U 
U 

8015M 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET I D DEF-16-11DD-01 DL I 

Lab Name: _G_P_L_LA_B_O_RA_T_O_R_IE_S _____ Contract NUS_SOUT 

Lab Code: GPES Case No.: 9809117 SAS No.: N/A SDG No.: N/A 

Matrix: (soillwater) 

Sample wtlvol: 

WATER 

10 (g/ml) -'--.M..c.-L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(y/N) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 EthvlEme 

N 

FORM I SV-1 

----
Lab Sample 10: 9809117-o2D5X 

Lab File 10: N11385.D 

Date Received: 09/17/98 

Date Extracted: -----
Date Analyzed: 09/28/98 

Dilution Factor: 5.0 ------

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

140.8 D 
29.0 U 
31.2 U 

30'12 
8015M 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

D CEF-16-21S-01 
Lab Name: GPL LABORATORIES Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809117 SAS No.: N/A SDG No.: N/A ----- ~~----

Matrix: (soillwater) WATER Lab Sample 10: 9809117-030 

Sample wtlvol: 10 (g/ml) _M_L __ __ Lab File 10: N11384.D 

Level: (Iow/med) LOW Date Received: 09117/98 

% Moisture: decanted:(Y/N) N Date Extracted: 

Concentrated Extract Volume: 1 (uL) Date Analyzed: 09128/98 

Injection Volume: 500. (uL) Dilution Factor: 1.0 

GPC Cleanup: (YIN) N pH: 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) _U--"G...:/L~ __ _ Q 

74-82-8 Methane 3.4 B 
74-84-0 Ethane 5.8 U 
74-85-1 Ethylene 6.2 U 

FORM I SV-1 8015M 

3018 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

o CEF-23D-01 
Lab Name: ...c:G_P_L_LA_B_O_RA_T....:O_R....:IE--'S _____ Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809117 SAS No.: N/A SDG No.: N/A 

Matrix: (soillwater) 

Sample wtlvol: 

WATER 

10 (g/ml) .:..;..M_L __ __ 

Level: (Iow/med) LOW 

% Moisture: decanted: (YIN) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

N 

FORM I SV-1 

----- -------
Lab Sample 10: 9809117-040 ---'-----------

. Lab File ID: N11386.0 

Date Received: 09/17/98 ----------
Date Extracted: ----------
Date Analyzed: 09/28/98 

Dilution Factor. 1.0 ---------

CONCENTRATION UNITS: 

(ug/L or ug/Kg) ...c:U....:;G....:/L:..-__ _ Q 

38.5 EB 
5.8 U 
6.2 U 

8015M 

3024 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

I D CEF-16-23D-01 DL 
Lab Name: _G_P_L_LA_BO_RA_T_O_R_I_E_S ____ Contract: NUS_SOUT . 

Lab Code: GPES Case No.: 9809117 SAS No.: N/A SDG No.: N/A 

WATER Matrix: (soiVwater) 

Sample wtlvol: 10 (g/ml) _M,=..L __ 

Level: (Iow/med) LOW 

% Moisture: decanted: (YIN) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

N 

FORM I SV-1 

----
Lab Sample ID: 9809117-04D 2X 

Lab File ID: N11388.D 

Date Received: 09/17/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 2.0 

CONCENTRATION UNITS: 

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

44.5 D 
11.6 U 
12.5 U 

8015M 

30:2.1 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES Contract: NUS_SOUT 
D CEF-16-45I-01 

Lab Code: GPES Case No.: 9809117 SAS No.: NIA SDG No.: NIA 

Matrix: (soillwater) WATER 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:{Y/N) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethvlene 

N 

FORM I SV-1 

Lab Sample ID: 9809117-010 

Lab File 10: N11382.D 

Date Received: 09/17/98 

Date Extracted: 

Date Analyzed: 09/28/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

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

1.7 JB 
5.8 U 
6.2 U 

3009 
8015M 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: ...::;G:..:...P..=L-=LA=--=-B..=.O,;.,:RA:....:T-'-O=..:R..:.;I.=E..=.S ____ Contract: NUS_SOUT 
D CEF-16-DP1-01 

Lab Code: GPES Case No.: 9809117 SAS No.: N/A SDG No.: NIA --- ----
Matrix: (soillwater) WATER Lab Sample ID: 9809117 -05D 

Sample wtlvol: 10 (g/ml) ML Lab File ID: N11387.D 

Level: (Iow/med) LOW Date Received: 09/17/98 

% Moisture: decanted:(y/N} N Date Extracted: 

Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/28/98 

. Injection Volume: 500. (uL) Dilution Factor. 1.0 

GPC Cleanup: (YIN) N pH: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) _U_G_/L __ _ Q 

74-82-8 Methane ~.8 JB 
74-84-0 Ethane 5.8 U 
74-85-1 Ethylene 6.2 U 

FORM I SV-1 8015M 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

D CEF-16-22I-01 
Lab Name: GPL LABORATORIES Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809129 

Matrix: (soiVwater) WATER 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) _LO_W~ __ 

% Moisture: decanted:(Y/N} N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

SAS No.: N/A SOG No.: N/A ----
Lab Sample 10: 9809129-02A 

Lab File ID: N11494.D 

Date Received: 09/18/98 

Date Extracted: -----
Date Analyzed: 10101/98 

Dilution Factor: 1.0 -----

CONCENTRATION UNITS: 

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

14.7 
5.8 
6.2 

3012 

Q 

B 
U 
U 

8015M 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

D CEF-16-42I-01 
Lab Name: GPL LABORATORIES Contract: NUS SOUT 

Lab Code: GPES Case No.: 9809129 SAS No.: NJA SOG No.: N/A ----- -------
Matrix: (soillwater) WATER Lab Sample 10: 9809129-01A 

Sample wtlvol: 10 (g/ml) _M-=-L __ Lab File 10: N11493.D 

Level: (Iow/med) LOW Date Received: 09/18/98 

% Moisture: decanted: (YIN) N Date Extracted: 

Concentrated Extract Volume: 1 (uL) Date Analyzed: 10101/98 

Injection Volume: 500. (uL) Dilution Factor. 1.0 

GPC Cleanup: (YIN) N pH: 

CONCENTRATION UNITS: 

CAS NO. COMPOUND (ug/L or ug/Kg) -'-U_G_/L ____ _ Q 

74-82-8 Methane 2.4 JB 
74-84-0 Ethane 5.8 U 
74-85-1 Ethylene 6.2 U 

FORM I SV-1 8015M 

Ju09 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES 

Lab Code: GPES Case No.: 9809149 

WATER Matrix: (soillwater) 

Sample wt/vol: 10 (g/ml) _M..;;.c.L __ 

Level: (Iow/med) LOW 

% Moisture: decanted: (YIN) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

N 

Contract: NUS_SOUT 
o CEF-16-271-o, 

SAS No.: N/A SOG No.: N/A ----
Lab Sample 10: 9809149-040 

Lab File 10: N11499.0 

Date Received: 09123/98 

Date Extracted: -----
Date Analyzed: 10/01/98 

Dilution Factor: 1.0 -----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

14.0 8 
5.8 U 
6.2 U 

FORM I SV-1 8015M 



1 B EPA SAMPLE NO. 
SEMIVOLA TILE ORGANICS ANALYSIS DATA SHEET 

o CEF-16-DP2.Q1 
Lab Name: GPL LABORATORIES Contract: NUS SOUT 

Lab Code: GPES 

Matrix: (soillwater) 

Sample wtlvol: 

Level: (Iow/med) 

Case No.: 9809149 

WATER 

10 (g/ml) _M.::...L __ 

LOW 

% Moisture: decanted:(y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

FORM I SV-1 

SAS No.: N/A SDG No.: N/A 
-'-=--'----

Lab Sample 10: 9809149-05A 

Lab File 10: N11500.D 

Date Received: 09123/98 

Date Extracted: -----
Date Analyzed: 10/01/98 

Dilution Factor. 1.0 -----

CONCENTRATION UNITS: 

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

13.7 
5.8 
6.2 

Q 

B 
U 
U 

8015M 



1B EPA SAMPLE NO. 
, SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES 
D CEF-16-32S-01 

Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809149 SAS No.: N/A SOG No.: N/A 
----- -------

WATER Matrix: (soil/water) 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(y/N) 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethvlene 

N 

FORM I SV-1 

Lab Sample 10: 9809149-010 

Lab File 10: N11495.D 

Date Received: 09123/98 

Date Extracted: 

Date Analyzed: 10101/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

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

5.7 B 
5.8 U 
6.2 U 

8015M 

30D9 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LASORA TORIES 
D CEF-16-35S-01 

Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809149 SAS No.: N/A SOG No.: N/A ----
Matrix: (soillwater) WATER Lab Sample ID: 9809149-03D 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethvlene 

FORM I SV-1 

Lab File ID: N11497.D 

Date Received: 09/23/98 

Date Extracted: -----
Date Analyzed: 10/01/98 

Dilution Factor: 1.0 -----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) _U_G_/L __ _ Q 

39.0 EB 
5.8 U 
6.2 U 

3015 
8015M 



18 EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: -=G~P=-L.::::LA-,-B_O_RA""",--,-,-T...:..O.:....:R=IE:....:..S ____ Contract: NUS SOUT 
I DCEF-16-35S-01 DL 

Lab Code: GPES Case No.: 9809149 SAS No.: NIA SDG No.: NIA ----
Matrix: (soiVwater) WATER Lab Sample 10: 9809149-030 2X 

Sample wtlvol: 10 (g/ml) _M..::.,.L __ Lab File 10: N11498.D 

Level: (Iow/med) LOW Date Received: 09/23/98 

% Moisture: decanted: (YIN) N Date Extracted: 

Concentrated Extract Volume: 1 (uL) Date Analyzed: 10101/98 

Injection Volume: 500. (uL) Dilution Factor: 2.0 

GPC Cleanup: (YIN) N pH: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) _U_G_/L __ _ Q 

74-82-8 Methane 46.9 0 
74-84-0 Ethane 11.6 U 
74-85-1 Ethylene 12.5 U 

FORM I SV-1 8015M 

3018 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES 

Lab Code: GPES 

Matrix: (soillwater) 

Sample wtlvol: 

Level: (Iow/med) 

Case No.: 9809149 

WATER 

10 (g/ml) _M..:..:..L __ 

LOW 

% Moisture: decanted:(y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) pH: ---N 

CAS NO. COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

Contract: NUS_SOUT 
D CEF-16-38S-of 

SAS No.: N/A SOG No.: N/A ----
Lab Sample 10:9809149-020 

Lab File 10: N11496.0 

Date Received: 09123/98 

Date Extracted: -----
Date Analyzed: 10101/98 

Dilution Factor: 1.0 -'-'-----

CONCENTRATION UNITS: 

(ug/L or ug/Kg) -,-U_G_/L __ _ Q 

22.5 B 
5.8 U 
6.2 U 

FORM ISV-1 8015M 

3012 



APPENDIXC 

SUPPORT DOCUMENTATION 



GP Work Order # 9809010 

SAMPLE ANALYSIS REPORT 

Prepared For: 

TETRATECH NUS 
661 ANDERSON DRIVE 

PITTSBURGH, PA 15220-2745 

NAS CECIL FIELD CTO-051 

Prepared By: 

GPL Laboratories, LLLP 
202 Perry Parkway 

Gaithersburg, MD 20877 

October 9, 1998 

Yohannes, Laboratory Director 



Project: NAS CECIL FIELD CTo-051 

project: NAS CECIL FIELD CTO-051 

TETRATECH NUS 
661 ANDERSON DRIVE 
PITTSBURGH, PA 15220-2745 
Atten: LEE LECK 

GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

GPL LABORATORIES, LLLP 
202 Perry parkway 
Gaithersburg, MD 20877 

Atten: Client Services 
Phone: (301) 926-6802 

Certified by: ~ 
<---==. 

SAMPLE IDENTIFICATION 

GP 10 CLient 10 
9809010-01A CEF-16-IW02-01 
9809010-01B 
9809010-()1c 
9809010-02A CEF-16-IW01-01 
9809010-02B 
9809010-02C 
9809010-03A TRIP BLANK 

Page 



~rOWII& Root EnvIronmental SITE MANAGER: _--:--:tZ§~O:=..!.-/'1..!...L"M.~'I=-4)..=L.mJL~~ __ 
u ~'~J~ &5~d~n rEPORT TO muss: 't'ID .J.A ("vv~ '1'.. PROJECT NAME:_L._~_~-=:::""::'!....:.-L_~:.....!....:~ __ 

~ :>t)A/{/;/~ ~ e"lrO BRE PROJECT NO.: 2 77"2 CODE: __ _ 

TrlEPHOI[: %1--...¥1't>V~AX: '1ot(---<rI-oO'?O P.O. NO.: 

SHIPPED TO: ~ ~_A PAGELOF L 
, if A I/'"Cr<~ /'-1/) 

6#1//l1/ry./Mt"~/.5'f'RP!('~ .pvc .. 
(LABORATORY NAME. CITY) > I 

CHAIN OF CUSTODY RECORD 

I SAMPLED BY (PRINT): ~ .A//cc;7P~ 
SAMPLER SIGNATURE: ~~ 

OSTANDARD TAT 0 RUSH 

:-'!"!!..!=..f-4.J'---,I--I-+--I--+--f~L-//!;e 024 HR.048 HR. 072 HR. M7 DAYS 
A:"~ .n 

~~~ I DATE i TIME i SAMPLE IDENTIFICATION 

RESULTS DUE DATE: __ --'-'-__ 

CONMENTS: 

AlI-Wi /t:1D I cgr-!6-]:wol- O I 
I I I 

:-_______________________ ~~~~I I 
I I--------~~~~~~--------~ 

~----~---+---+----------------------~4-~~, 

I I I 
TOTAL NUMBER OF CONTAINERS 161 

DAlt: DATE: 

TI~ NO N~ TI~ 
EAL INTACT? DAlt: SEAL INTACT? DATE: 

~~~~~~ ~--------~ 
NO N/A TIME: YES NO N/A TIME: 

DAlt: RECEIVED BY (SIGNA lURE) SEAL INTACT? DATE: 
I-TI-M-E:-------~® YES NO N/A I-r-I"'-E:--------

I SPECIAL INSTRUCTIONS: 

I SAMPLE CONTAINERS PRECLEANED BY: 
o 8RE 0 LABORA TORY MANUFACTURER 

I 
MiITE.flJLLY EXECUltD copy SAMPLING TEAM: N 
YELLOW-RECEIVING LABORATORY copy 1-_____ ~:...::..:.-:..~~----..::....:....:.-------+~::.::.::.::..::.::=!:.1---."e.l7'4..,;a.--_:;;_------___t. o. 
PINK-SAMPLERS' COPY/OA copy 
GOLDENROD-Silt MANAGERS' copy DATE: 

2854 



GP Work Order # 9809110 

SAMPLE ANALYSIS REPORT 

Prepared For: 

TETRATECH NUS 
661 ANDERSON DRIVE 

PITTSBURGH, PA 15220-2745 

NAS CECIL FIELD CTO-051 

Prepared By: 

GPL Laboratories, LLLP 
202 Perry Parkway 

Gaithersburg, MD 20877 

October 8, 1998 

Yohannes, Laboratory Director 



lject: NAS CECIL FIELD CTO-051 

Project: NAS CECIL FIELD CTO-051 

TETRATECH NUS 
661 ANDERSON DRIVE 
PITTSBURGH, PA 15220-2745 
Atten: LEE LECK 

GPL~ORATORIES, LLLP 
ANALYT~CAL RESULTS 

GPL LABORATORIES, LLLP 
202 Perry Parkway 
Gaithersburg, MD 20877 

Atten: Client Services 
Phone: (301) 926-6802 

Page 

Certified by: ___ ~'--~:::-="*'" __ 

SAMPLE IDENTIFICATION 

GP 10 
9809110-01A 
9809110-01B 
9809110-01C 
9809110-010 
9809110-01E 
9809110-01F 
9809110-01G 
9809110-01H 
9809110-011 
9809110-01J 
9809110-01K 
9809110-01L 
9809110-01M 
9809110-01N 
9809110-02A 
9809110-02B 
9809110-02C 
9809110-020 
9809110-02E 
9809110-02F 
9809110-02G 
9809110-02H 
9809110-021 
9809110-02J 
9809110-02K 
9809110-02L 
9809110-02M 
9809110-02N 

Cl ient 10 
CEF-16-43S-01 

CEF-16-441-01 



Project: NAS CECIL FIELD CTC-OS1 GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

SAMPLE IDENTIFICATION 

GP 10 
9809110-03A 
9809110-038 
9809110-03C 
9809110-030 
9809110-03E 
9809110-03F 
9809110-03G 
9809110-03H 
9809110-031 
9809110-03J 
9809110-03)( 
9809110-03L 
9809110-03M 
9809110-03N 
9809110-04A 
9809110-048 
9809110-04C 
9809110-040 
9809110-04E 
9809110-04F 
9809110-04G 
9809110-04H 
9809110-041 
9809110-04J 
9809110-04)( 
9809110-04L 
9809110-04M 
9809110-04N 

Cl ient 10 
CEF-16-10S-01 

CEF-16-09D-01 

Page 2 



SITE MANAGER: 0 "1 ,I1-1c:::.,rt-,('Af 
PROJECT NAME: ~,S- cec../I ;CjelJ 
8RE PROJECT NO.: '7/ 7.{ CODE: ___ _ 

P.O. NO.: ____________ _ 

I CHAIN OF CUSTODY RECORD 

I
· () !SAlJPLE! '- OSTANDARD TAT 0 RUSH I SAMPLED BY PRINT: L...:..-!...~-r:-"':;':"---':"--¥1-++=#-..:r-;:";':'7 M 

TYPE ~ ;....!.!r:.=-j.~~I-~~~*-1-.::!t..j.'£....,:-/lse 024 HR. 048 HR. 072 HR.fJl7 DAYS 
SAMPLER SIGNAnJRE: . ' g: 
~---~----.-~-"-::-------~------4:'<--- 0.1 m 1 « RESULTS DUE DATE: 

~~~ I DATE I TIME I SAMPLE IDENTIFICATION Is g ::;; 
I 

I I I 
• 

I I I 
~----~--~---~-----------------~~-+~I ~I ~~~~~~~~~~--~------------------~ 

------~--~--~--------------------------~I I~~~~~~~~~~ ____ ~ __________ ~I 
I I 

~-----+----+---~-------------------~~~~~I ~I ~-+~~~+-+-~~-+--~-----------------~ 

~------~--~----~---------------------~~~-+~!.~! ~~~--~~~~~~--~-------------------~ 
~ ____ ~ __ ~ __ ~ ____________________ ~~ __ ~I ~1~~~~~~~~~4-------__________ ~ 
~----~----~------------------~~~~I ~I ~~~~~ ___ I~~ ________________ ~ 

SEAL INTACT? DATE: 
I------~ 

YES NO N/A TlIAE: 

AL INTACT? DATE: 
NO N / A I-Tl-IAE-: -I--L..:.~Ul--f 

SEAL INTACT? DATE: 
I-------~ 

YES NO N/A TlUE: 

I SPECIAL INSTRUCTIONS: 

I SAUPLE CONTAINERS PREClEANED BY: 
o BRE 0 LABOR A TORY MANUF ACTURER 

I 
YMITE..f'ULLY EXECUTED Copy 
YELlOW-RECEIVlNG LABORATORY COPy 
PINK-5AIAPLERS' COPY lOA COPY 
GOlDENROD-SIlt: IAANAC£RS' Copy DAlt:: 

I I I I 
I I I 

EAL INTACT? DATE: 
NO N/A I-TI-UE-: ---J.-!-~~ 

SEAL INTACT? DATE: 
YES NO N/A I-n-uE-: ----i 

SEAL INTACT? DATE: 
YES NO N/A I-n-uE-:------l 

BILL OF LADING NO.: 

2118 
TIllE: 



PACKAGE TRACKING 

eTO: as/ 
SDG: q %C~ \02 

DATE RECEIVED: \0- \'2. ... q 8' 

FRACTIONS RECEIVED: \J 0 A 
~\I0A 

NOTES; 

DATE PACKAGE SHIPPED OFF-SITE: 

JOB NO: 1-Tct2., 
VALIDATION REQUIRED: L ------

PROJECT MANAGER: '!'. SP€RA\l-ef\ 

BOXED: ------



GP Work Order # 9809102 

SAMPLE ANALYSIS REPORT 

Prepared For: 

TETRATECH NUS 
661 ANDERSON DRIVE 

PITTSBURGH, PA 15220-2745 

NAS CECIL FIELD CTO-051 

Prepared By: 

GPL Laboratories, LLLP 
202 Perry Parkway 

Gaithersburg, MD 20877 

October 12, 1998 

~mane Yohannes, Laboratory Director 



Project: NAS CECIL FIELD CTO-051 

Project: NAS CECIL FIELD CTO-051 

TETRATECH NUS 
661 ANDERSON DRIVE 
PITTSBURGH, PA 15220-2745 
Atten: LEE LECK 

GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

GPL LABORATORIES, LLLP 
202 Perry Parkway 
Gaithersburg, MD 20877 

Atten: Client Services 

Page 

::::i:O~:26-~ 

SAMPLE IDENTIFICATION 

GP 10 
9809102-01A 
9809102-018 
9809102-01C 
9809102-010 
9809102-01E 
9809102-01F 
9809102-01G 
9809102-01H 
9809102-011 
9809102-01J 
9809102-01K 
9809102-01L 
9809102-01M 
9809102-01N 

Cl ient 10 
CEF-16-415-01 



CBAIN OF CUSTODY RECORD I ______ "'-'1"~_. _____ _ 

o STANDARD TAT Ll JWSH I 
024 HR. 048 HR. 072 "R)\17 DAYS 

RESULTS DUE DATE:___ • 

I 
I SAMPLED BY (PRINT); _~?!£~1 /~,~ ~(c(f;_-:i~L~~:~L_. l~'~\~;~E 

SAMPLER SIGNATURE; ,...,.-:41.1. 4:L.~~~,f7:"-_(,,--' _____ _ 
~ _________ ~-___ ~~7~ ___________________ . r.L m 

I ~~~ I DATE I TIME i SAMPLE IDENTIFICATION I 8 ~ 
I I 

I I I I 
I I I I I 

-----------~---+------------------------+-~~~I ~.~~~~~~~~~~~~---------------------~ 
I I 

~----~--~--~------------------~~~·I ~I ~~~~~~~~~----------------~ 

~-----~--------~-----------------------~--~~~, ~I~~~~+-~~~~--~~-----------------~ 
I I 

~----~--~~------------------~~--~I ~I ~~~~-;:-:-~~---------------

I I 
~----~--~~--------------------~--~I ~I ~~~~-;-::-~~--------------~ 

~------~--~-----------------------------~--------, " ~~~--~~~-+~--~~-----------------------
1 1 

~----------------~---------------------~-~~~. ;-:-~~-+~I-~+-~I--~~----------------------~ 
I I I I 

~------~--~~---------------------------~I-~~~ 
I 1 1 I I I I I 

I I I I I I 

I I I I l-TOTAL NUMBER OF CONTAINERS 1:3 11 III I II III 31 I EMPTY BOTTLES RELINQUISHED BY (SIGNATURE) SEAL INTACT? DATE: EMPn ~~EC~~~TUR£) ~AL INTACT? DATE: 9-f-'j~ I 
CD YES NO N/A TIME: ~ • 7/-#-1(. /""-0 .~Q. ES NO N/A TIME: /? 00 I I RELINQUISH~ (SffiRE)b I c9AL 

INTACT? DATE: 7~/ Lf -'iF RECEIVED BY (SIGN,(TURl) SEAl INTACT? DATE: I 
@ ,~~~ 10 NO N/A TIME: ,2o·.;:)\,;) @ YES NO N/A TIME: I i RELINQUISHED BY (SIGNATURE) SEAL INTACT? DATE: RECEIVED BY (SIGNATURE) SEAL INTACT? DATE: I 
® YES NO N/A TIME: ® YES NO N/A TIME: I 

I SPECIAL INSTRUCTIONS: I LABORATORY ~l}~f"~ 
AJf'I' . OJ'lL/ t;ytJbo I 

I SAt.4PLE CONTAINERS PRECLEANED B:p I METHOD OF SHIPMENT; ;:eJ -X 
• I I BILL OF LADING NO.: I o BRE 0 LABORATORY MANUFACTURER 

, -, .. -
'M1ITE-fULL Y EXECUTEU COPY SAMPLING TEAM: ~ M L;71'4 r_ RECEIVED FOR LABORA T~ h. 

No. 3165 I YELLOW~ECEIVlNG LABORATORY COpy ~/OM BY (SIGNATURE): .r9~ 

PINK-SAMPLERS' COPY/QA Copy ;1''''''/ W JTe~,//c./-/·;-- '9"h<74~ 
, 

.f2 v.Yi/fI---' GOLDENROD-SITE MANAGERS' COPY DATE: TIME: 



PACKAGE TRACKING 

CTO: 05"\ JOB NO: 1- -.,. q :2.. 
SDG: qgCR \l'i-

DATE RECEIVED: \0 -11 -q 8 
VALIDATION REQUIRED: L 

--~--~ 
PROJECT MANAGER: ro. sPERA~-t-A 

FRACTIONS RECEIVED: \) OPt BOXED: -------
5\JO'A 

NOTES: C E F - \~ - 1::9\ -()\ n\l'sS \~ ..rro ~ E"'t)D 

DATE PACKAGE SHIPPED OFF-SITE: -----------------
BOX NUMBER: ----------------



GP Work Order # 9809117 

SAMPLE ANALYSIS REPORT 

Prepared For: 

TETRATECH NUS 
661 ANDERSON DRIVE 

PITTSBURGH, PA 15220-2745 

r:mane 

NAS CECIL FIELD CTO-051 

Prepared By: 

GPL Laboratories, LLLP 
202 Perry Parkway 

Gaithersburg, MD 20877 

October 8, 1998 

Yohannes, Laboratory Director 



'roject: NAS CECIL FIELD CTO-051 

Project: NAS CECIL FIELD CTO-051 

TETRATECH NUS 
661 ANDERSON DRIVE 
PITTSBURGH, PA 15220-2745 
Atten: LEE LECK 

GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

GPL LABORATORIES, LLLP 
202 Perry Parkway 
Gaithersburg, MD 20877 

Atten: Client Services 
Phone: (301) 926-6802 

C.,,";" b,,, ~ "" 

SAMPLE IDENTIFICATION 

GP 10 
9809117-01A 
9809117-01B 
9809117-01C 
9809117-010 
9809117-01E 
9809117-01F 
9809117-01G 
9809117-01H 
9809117-011 
9809117-01J 
9809117-01K 
9809117-01L 
9809117-01M 
9809117-01N 
9809117-02A 
9809117-02B 
9809117-02C 
9809117-02D 
9809117-02E 
9809117-02F 
9809117-02G 
9809117-02H 
9809117-021 
9809117-02J 
9809117-02K 
9809117-02L 
9809117-02M 
9809117-02N 
9809117-03A 
9809117-03B 
9809117-03C 
9809117-03D 
9809117-03E 
9809117-03F 
9809117-03G 

Cl ient ID 
CEF-16-451-01 

CEF-16-11DD-01 

CEF-16-21S-01 

Page 



'roject: NAS CECIL FIELD CTo-051 GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

SAMPLE IDENTIFICATION 

GP 10 
9809117-03H 
9809117-031 
9809117-03J 
9809117-03K 
9809117-03L 
9809117-03M 
9809117-03N 
9809117-04A 
9809117-048 
9809117-04C 
9809117-040 
9809117-04E 
9809117-04F 
9809117-04G 
9809117-04H 
9809117-041 
9809117-04J 
9809117-04K 
9809117-04L 
9809117-04M 
9809117-04N 
9809117-05A 
9809117-058 
9809117-05c 
9809117-050 
9809117-05E 
9809117-05F 
9809117-05G 
9809117-05H 
9809117-051 
9809117-05J 
9809117-05K 
9809117-0SL 
9809117-05M 
9809117-05N 

Client 10 

CEF-16-23D-01 

CEF-16-DP1-01 

Page 2 



SITE MANAGER: 7U "'1 /--{ CL7(;/.}::-

PROJECT NAME: 6,~-;15 cpcl/6p /j 
BRE PROJECT NO.: ;7,:---2< CODE: __ _ 

P.O. NO.: 

I CHAIN OF CUSTODY RECORD 

, -
SHIPPED TO: PAGELOFLI 

C:-!i,ll(~ft0 t 
(;/ Vvj,fc...JPW<ui..J('}(t.{c-..J ,/11,1). '" 
r - (LABORATORY NAME, CfTv) i 

OSTANDARD TAT 0 RUSH I 
024 HR. 048 HR. 072 HR)}f7 DAYS 

RESULTS DUE DATE: • 
LAB 
NO. I DATE I TIME I SAMPLE IDENTIFICATION I I I I 

Il1'-7,11 -lc££-/~-dtl-fJl 
I 1 1 

, I I I 

______ ~-~-------------------_------~~I ~I ~~~~~~~+_~~ __ --______ ------~ 
~---~--~----~-------------------~--~~~I ~! ~~~~~~~~~~ __ ----__ --__ -------~ 
~ ____ ~_~ __ ~ _________________ ~+_+_~I 1 

II ~ --~~~~~~------------------------~ 
, , I I I I I I I I • 

I TOTAL NUMBER OF CONTAINERS I/fIJ~;I.rI..> I )1j.-I5'I5'I~51 I EMPTY BOTTlES RELINOUISHED BY (SIGNA lURE) SEAL INTACT? DATE: 
(;n ~~Et'f;~AlURE) ~AL INTACT? DATE: q-I-()J~ 

CD YES NO N/A TIllE: YE NO N/A TIME: J7. t:'~ I RELINOUISH~SIGNA~E~ ~AL INTACT? DATE: 9-/ (,.5;9 RECEIVED BY (SIGNA lURE) SEAL INTACT? DATE: 

<J) ',' ~ //tee.,. or -l, NO N/A TIllE: i!o.'ou @ YES NO N/A TIME: 

I RELINOUISH(D BY (SIGNA lURE) SEAL INTACT? DATE: RECEIVED BY (SIGNA lURE) SEAL INTACT? DATE: 

® YES NO N/A TIME: ® YES NO N/A TIME: 

I SPECIAL INSTRUCTIONS: I LABORA TORY RE~~~:J~ 17' l tJ61. 
I SAMPLE CONTAINERS PRECLEANED BY: ~ 

o BRE 0 LABORATORY MANUFACTURER I METHOD OF SHIPMENT: recl-X ;}II< bIll IT I BILL OF LADING NO.: I YttfJTE-nJlLY EXECUTED COPY SAIIPLING TEAll: --::" • '~;4'" " RECEIVED FOR L;AC>T£_ No, 2117 
y[llOW~ECEIVING LABORATORY Copy· '7b.PI #/~ ~('''' BY (SIGNAlURE); __ ~ 

PINK-SAMPLERS' COPY/OA Copy .-
/)0..) tvp.!~l Or'r" ?/,-#'~ / TIllE: / () : 0> & " 

r.OlDENROO-SITE IIANAGERS' copy DATE: 



GP Work Order # 9809149 

SAMPLE ANALYSIS REPORT 

Prepared For: 

TETRATECH NUS 
661 ANDERSON DRIVE 

PITTSBURGH, PA 15220-2745 

NAS CECIL FIELD CTO-051 

Prepared By: 

GPL Laboratories, LLLP 
202 Perry Parkway 

Gaithersburg, MD 20877 

October 9, 1998 

y6hannes, Laboratory Director 



'roject: NAS CECIL fiELD CTO-051 

Project: NAS CECIL FIELD CTo-051 

TETRATECH NUS 
661 ANDERSON DRIVE 
PITTSBURGH, PA 15220-2745 
Atten: LEE LECK 

GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

GPL LABORATORIES, LLLP 
202 Perry Parkway 
Gaithersburg, MO 20877 

Atten: Client Services, 
Phone: (301) 926-6802 

Page 

",tif;'" 0,,, ~ __ , 

SAMPLE IDENTifiCATION 

GP 10 
9809149-01A 
9809149-01B 
9809149-01C 
9809149-010 
9809149-01E 
9809149-01f 
9809149-01G 
9809149-01H 
9809149-011 
9809149-01J 
9809149-01K 
9809149-01L 
9809149-01M 
9809149-01N 
9809149-02A 
9809149-02B 
9809149-02C 
9809149-020 
9809149-02E 
9809149-02F 
9809149-02G 
9809149-02H 
9809149-021 
9809149-02J 
9809149-02K 
9809149-02L 
9809149-02M 
9809149-02N 
9809149-03A 
9809149-038 
9809149-03C 
9809149-030 
9809149-03E 
9809149-03f 
9809149-03G 

Cl ient 10 
CEf-16-32S-01 

CEf-16-38S-01 

CEf-16-35S-01 



roject: NAS CECIL FIELD CTo-051 

.. 

GPL LABORATORrES,LLLP 
ANALYTrCAL RESULTS 

SAMPLE IDENTIFICATION 

GP 10 Cl ient 10 
9809149-03H 
9809149-031 
9809149-03J 
9809149-03K 
9809149-03L 
9809149-03M 
9809149-03N 
9809149-04A CEF-16-271-01 
9809149-048 
9809149-04C 
9809149-040 
9809149-04E 
9809149-04F 
9809149-04G 
9809149-04H 
9809149-041 
9809149-04J 
9809149-04K 
9809149-04L 
9809149-04M 
9809149-04N 
9809149-05A CEF-16-0P2-01 
9809149-058 
9809149-05C 
9809149-05D 
9809149-05E 
9809149-05F 
9809149-05G 
9809149-05H 
9809149-051 
98D9149-05J 
9809149-05K 
9809149-05L 
9809149-05M 

Page 2 



~ Brown & Rool Envlronmental~.r sm: MANAGER: _-..L~~-L..:.:....L-c.::::.' ()~e~>/f....:.p~ __ 
'[PUT TO muss. 70( y .1c. 5"@;.., ....... 6? h~ PROJECT NAME: _..Lt0=-.-t.:t:..::.J~CR::::""::C::::Li~/....;C..r~""'/~e=--/.~')~ __ 

.p9f1uJI/J11-: ,Ct. 72-lfi: BRE PROJECT NO.: _...:..?~?_'1:..-'<'-=--_ CODE: ___ _ 

Ttl£PHtU.fot{-A./I-O'ld<.l :'.,90-!-<.fI-o% P.O. NO.: 

I CHAIN OF CUSTODY RECORD 

I SAMPLED BY (PRINT): ..£-.::"....~~~~~-+~~.:.J....!! 
SAMPLER SI GN A nJRE: 

LAB 
NO. I DATE I TIME I SAMPLE IDENTIFICATION 

!9-»-a!'/,aa-d clfr-/f:,- 3.lS- 0/ I 
!l~)5'ill·ool cEE--I'- JtfJ"-ol I 
r~·H!! ,;::oo! cU-/t. - ;Jr"J"- 01 ! 
f-:?.)·'ifV!'Oo I CtfE-/6 - d '?~ -of I 
~(-.u.?S'! - ! c~E/'-U.?- oj ! 
I I I I 

------~~I~.--~I------------------~~~I -i --~~~~~~~-----------------~I 

I 
. I 

I 
I I 

I I 
I I I I I I I I I 

I I I I I I I 

I 1/) TOTAL NUMBER OF CONTAINERS I rl ts1rlrl 515'lf lr 16 5f I OAPTY BOTTlES RELINQUISHED BY (SIGNA lURE) . SEAL INTACT? I DATE: (;n ~E::iE~AlUhi) ~~~ACT~/A DATE: 9-1 ~ 
<D YES NO N/A I TIME: TIME: 11/.'00 

l@lINQU~~GN~ -$)L INTACT? I DATE: 1.....l2.-'1P RECElvfD BY (SIt1.iAlURE) SEAL INTACT? DATE: 

( NO N/A ITIME: -<a.'v'-,) @ YES NO N/A TIME: I RELlNQUI§iED BY (SI8f.iAluRE) SEAL INTACT? I DATE: RECEIVED BY (SIGNA lURE) SEAL INTACT? DATE: 

® YES NO N/A I TIME: ® YES NO N/A TIME: 

I SPECIAL INSTRUCTIONS: I LA80RA TORY REMARKS: ~ 
5'6 otf!/J';YJ I 

I SAMPLE CONTAINERS PRECLEANED BY)Q 
o BRE 0 LABORATORY MANUFACTURER I METHOD or SHIPMENT: 4J-y Il;t:/{f/-if I BILL or LADING NO.: 

,,,,,n -ruu.' '>£aI"" COP'< SAMPLING TEAM.~ P. -;-~ RECEIVED rOR LAB~Z, No. 2190 
YELLOW-RECEIVING LABORATORY copy O.A-t l' (C»' " BY (SIGNAlURE): (.,~ , 
PINK-SAMPlLRS' copy /01. copy 

,:;z;,.ru~ /'1cc,A.-.-v DATE: ,,/~ ~;h TIME: ~, ...... -AII---
GOlDENROD-SITE MANAGERS' copy 
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GP Work Order # 9809129 

SAMPLE ANALYSIS REPORT 

Prepared For: 

TETRATECH NUS 
661 ANDERSON DRIVE 

PITTSBURGH, PA 15220-2745 

NAB CECIL FIELD CTO-051 

Prepared By: 

GPL Laboratories, LLLP 
202 Perry Parkway 

Gaithersburg, MD 20877 

October 8, 1998 

Sadoughi, Laboratory Director 



~roject: NAS CECIL FIELD CTO-OS1 

Project: NAS CECIL FIELD CTO-OS1 

TETRATECH NUS 
661 ANDERSON DRIVE 
PITTSBURGH, PA 15220-2745 
Atten: LEE LECI( 

,GPL LABORATORIES, LLLP 
ANALYTICAL RESULTS 

GPL LABORATORIES, LLLP 
202 Perry Parkway 
Gaithersburg, MD 20877 

Atten: Client Services 

Page 

::::::I:::::''''-~ 
SAMPLE IDENTIFICATION 

GP 10 
9809129-01A 
9809129-01B 
98D9129-01C 
9809129-010 
9809129-01E 
98D9129-01F 
98D9129-01G 
98D9129-01H 
9809129-011 
9809129-01J 
9809129-011( 
9809129-01L 
9809129-01M 
9809129-01N 
9809129-02A 
9809129-02B 
9809129-02C 
9809129-020 
9809129-02E 
9809129-02F 
9809129-02G 
9809129-02H 
9809129-021 
9809129-02J 
9809129-021( 
9809129-02L 
9809129-02M 
9809129-02N 

Cl ient 10 
CEF-16-42I-01 

CEF-16-221-01 



I CHAIN OF CUSTODY RECORD 

SI TE MANAGER: __ 7'i~:..:;.Aj::..t.-'-c0~1' c4>-=-Tr;;.;..¥L..:"-I,.--.,..-__ 
PROJECT NAME: _.-C.JMc:..:;'/JJ....>~· ...::ce:::1.......:c..::J/:..!·/---L./J-'-;~~J.A~'cI:..-__ 

BRE PROJECT NO.: 277~ CODE: ___ _ 

P.O. NO.: __________________ _ 

I SAMPLED BY (PRINT): ~~:..;.L.L7-c",,;:;:t:::::~~__f,.._r=.r_:_ 
SAMPLER SIGNATURE: ' 

~~~ I DATE I TIME I 
I 

SAMPLE IDENTIFICATION 

I 

I 
I 

I 
I , I I 

I I I 
I I 
I 1 
I I 
I I 

I I 

SHIPPED TO: 

STANDARD TAT 0 RUSH 

CONt.tENlS: 

. . . . 

• 
I 

. 
1 1 
I I 
~~~~~~~-r~~--~------______________! 

I I 
I 

I I 
I I 
1 1 

1 TOTAL NUMBER OF CONTAINERS 16' Ib 1 ).I.z 1 :z I..~ 121.< 121.<61 I I EMPlY BOT1L£S RELINQUISHED BY (SIGNATURE) SEAl INTACT? DATE: EMPn ~~:E~B~~~~ATUhif ~AlINTACT? DATE: '9-/.J:}5( I 
CD YES NO N/A TIME: ~ • , f.i-t-L . 'U'-!' "4~ NO N/A TIME: 170u I I RELlNQUISH~ATU~I: --

SEAl INTACT? DATE: 9-/l7~Y? RECEIVEirBY (SIGNATURE) SEAl INTACT? DATE: i 
1;t!Q NO N/A ;J~ 00 @ (J) '/~//lv~ TIME: YES NO N/A TIME: I I RELINQUISHED' BY (SIGNATURE) SEAl INTACT? DATE: RECEIVED BY (SIGNATURE) SEAl INTACT? DATE: • 

® YES NO N/A TIME: ® ~ .YES NO N/A TIME: • 
\ SPECIAL INSTRUCTIONS: . I LABORATORY REMARK'~4 

Pc ()'11/3~S..?o 
, 

I SAMPLE CONTAINERS PRECLEANED BY: Dc I METHOD OF SHIPMENT: reJ-i Atlir I . i BILL OF LADING NO.: o BRE 0 LABORATORY MANUF ACTURER 

S ...... PLI~; ~~4F~;' r RECEIVED fOR LABORAT~:"" I No. 2169 v.t11T.E-f"ULLY EXECUTED COPY 
BY (SIGNATURE): 7 . ~ -.~ ...... ---... ...,..---...; 

YELLOW~ECEIVINC LABORATORY COPY 

, /JV Al Wt')"7(<<,',;..r'~ DATE: Q/I7"" 1f TIWE:_ 3,' I tt:; __ __ I 

PINK-SAMPLERS' COPY/QA Copy 
COlDENROO-S: 1£ MANAGERS' C()t>~ I 



CASE NARRATIVE 

VOLATILES 

Client 

Work Order 9809010 

SDGNo. N/A 

Date 10/8/98 

1. Three water samples were received on September 1,1998. The samples were 
analyzed for volatile organics using EPA method 8260B. 

2. Matrix spike and duplicate analyses were shared with work order 9809110 
and performed on sample CEF-16-09D-01. 

3. Samples CEF-16-IW02-01 and CEF-IW02-IW01-01 were reanalyzed at a 
dilution due to high levels oftargetanalytes. The reanalyses were performed outside the 
holding time. The trip blank had two surrogate recoveries outside QC limits. 

4. The continuing calibration on 9/14/98 had percent difference for vinyl chloride and 
1,1-dichloroethene at 23 and 28, respectively. The continuing calibration on 9/23/98 
had percent difference for 1,2-dichloropropane at 24. 

5. Laboratory control standards were analyzed and results were submitted. VLCSB 
had one surrogate recovery outside the QC limits. 

1003 



CASE NARRATIVE 

VOLATILES 

Client 

Work Order 9809102 

SDGNo. N/A 

Date 10/9/98 

1. One water sample was received on September 15, 1998. The sample was 
analyzed for volatile organics using EPA method 8260B. 

2. Matrix spike and duplicate analyses were shared with work order 981001-7 
and performed on sample MW-7A(47.5-S7.S). 

3. Sample CEF-16-41S-01 was reanalyzed outside the holding time at a dilution 
due to high levels of target analytes. 

4. A laboratory control standard was analyzed each day and results were submitted. 

1003 



CASE NARRATIVE 

VOLATILES 

Client 

Work Order 9809110 

SDGNo. N/A 

Date 10/12/98 

1. Four water samples were received on September 16, 1998. The samples were 
analyzed for volatile organics using EPA method 8260B. 

2. Matrix spike and duplicate analyses were performed on sample CEF-16-09D-01. 
The MSIMSD had internal standards and surrogate recoveries outside the QC 
limits. 

3. Samples CEF-16-10S-01 was reanalyzed at SOx due to high levels of target analytes. 
The initial analysis had one surrogate recovery outside the QC limits. Sample 
CEF-16-09D-Ol had two surrogate recoveries outside the QC limit. The same sample 
was used for MSIMSD and yielded same result. The reanalysis of sample 
CEF -16-1 OS-O 1 was performed outside the holding time. 

4. Laboratory control standards were analyzed and results were submitted. VLCSA 
had one surrogate recovery outside the QC limits. 
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CASE NARRATIVE 

VOLATILES 

Client 

Work Order 

SDGNo. N/A 

Date 10112/98 

1. Five water samples were received on September 17,1998. The samples were 
analyzed for volatile organics using EPA method 8260B. 

2. Matrix spike and duplicate analyses were shared with work order 98091 10 and 
performed on sample CEF-16-09D-OI. The MSIMSD had internal standards 
and surrogate recoveries outside the QC limits. 

3. Samples CEF-16-45I-Ol and CEF-16-DPI-Ol were initially analyzed at a dilution 
due to high levels of target analytes. Both samples were reanalyzed at a further 
dilution due to target analytes exceeding the calibration range. 

4. A laboratory control standard was analyzed and results were submitted. 

5. The percent difference for 1,2-dichloropropane was 24 in the continuing calibration. 
This target analyte was not found in the samples . 

.. 

.... 
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CASE NARRATIVE VOLATILES 

Client 

Work Order 9809129 

SDGNo. N/A 

Date 10/13/98 

1. Two water samples were received on September 18,1998. The samples were 
analyzed for volatile organics using EPA method 8260B. 

2. Matrix spike and duplicate analyses were shared with work order 9809110 and 
performed on sample CEF-16-09D-01. The MSIMSD had internal standards 
and surrogate recoveries outside the QC limits. 

3. A laboratory control standard was analyzed and results were submitted. 

4. The percent difference for 1,2-dichloroproprane in the continuing calibration 
was 24. This target analyte was not found in the samples. 
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Client 

Work Order 

SDGNo. 

Date 

CASE NARRATIVE 

VOLATILES 

NUS_SOUTH 

9809149 

N/A 

10/9/98 

1. Five water samples were received on September 23,1998. The samples were 
analyzed for volatile organics using EPA method 8260B. 

2. Matrix spike and duplicate analyses were shared with work order 9810017 
and performed on sample MW-7A(47.5-57.5). 

3. Sample CEF-16-32S-01 was reanalyzed outside the holding time at a dilution 
due to high levels of target analytes. 

4. A laboratory control standard was analyzed and results were submitted. 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUTHDIV 

Lab Code: GPES Case No.: __ _ SAS No.: ___ SDG No.: _N_/A __ _ 

EPA 

SAMPLE NO. 

VBLKA 
TRIP BLANK 
CEF~16-IW02~01 

CEF-16-IW01-01 
I VLCSA 
1 VBLKB 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
1 
12 

iVLCSB 
. CEF-16-IW02-01DL 
CEF-16-IW01-01 DL 
VBLKC 

1 VLCSC 
CEF-16-IW01-01DL2 

I SM~1 I SMC2'I 
# 

--" 90 --.1QL 
A9* 103 
~79* 97 

85 -1QL 
83 ~ 

111 -.1QL 
104 ~ 
111 -1QL 

622* ...... -1QL 
~ 97 --
103 ~ 
103 108 --

SMC1 
SMC2 
SMC3 
SMC4 

= 1,2-Dichloroethane-cl4 
= Toluene-cl8 

4-Bromofluorobenzene 
1,2-Dichlorobenzene-cl4 

SMC3 SMC4 TOll 
# ---~ o --

2 --
1 --

_~ ___ 0_ 
o --..,...;. ____ +-0-
1 

_0_ 
--'--"-'-_+ _1_ 

o 
---'''-'-_ __0_ 
----'-'''"''--_ __0_ 

QC LIMITS 
(80-120) 
(88-110) 
(86-115) 
(80-120) 

# Column to be used to 'f1ag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

page 1 of 1 FORM II VOA-1 8260B 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

lab Name: GP ENVIRONMENTAL Contract: NUS SOUTHDIV 

Lab Code: GPES Case No.: __ _ SAS No.: ___ SDG No.: 

EPA [ SAMPLE NO. 

SMC1 I SMC2 I SMC3 f SMC4 
# # # # 

VBLKA 98 91 98 100 
VLCSA 
CEF-16-415-01 

95 106 ( .1.l2..* l~~ ;;) 
106 95 "99 111 

VBLKB 102 105.... ~ 91 
VLCSB 104" 87 "'-:J 93 87 --

01 
02 
03 
04 
05 
06 I CEF1641501DL 115 r:::IQ:2 106 95 

SMC1 
SMC2 
SMC3 
SMC4 

= 1,2-Dichloroethane-d4 
= Toluene-d8 
= 4-Bromofluorobenzene 
= 1,2-Dichlorobenzene-d4 

QC LIMITS 
(80-120) 
(88-110) 
(86-115) 
(80-120) 

# Column to be used to flag recovery values 

"' Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

page 1 of 1 FORM IIVOA-1 

~ OU 

_0_ 
_2_ 
__ 0_ 
__ 0_ 
__ 1_ 

0 

8260B 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: GP ENVIRONMENTAL Contract: NUS SOUTHOIV 

Lab Code: GPES Case No.: --- SAS No.: SDG No.: ___ _ 

EPA 

SAMPLE NO. 

VBLKA 
VLCSA 
CEF-1S-43S-01 
CEF-1S-441-01 
CEF-1S-10S-01 
CEF-1S-090-01 
CEF-1S-090-01 MS 

01 
02 
03 
04 
05 
OS 
07 
o 
o 
1 
1 

8 CEF-1S-090-01MSO 
9 VBLKC 
0

1 

CEF-1S-10S-01DL 
1 VLCSC 

SMC1 

# 

111 
104 
112 
107 
113 
103 
114 
100 
109 
108 
11S 

\ SMC2 \ SMC3 
# # -- -
~ ~ 
..1QL ...11L 

94 ~ 
~ ....1QL 
....1QL 113 
107 ~ 
10S j ~ 1'01. 124" 

104 'ilr.r 
102 J 104 
98 I 102 

OU 

~"-'-J __ O_ 
1~~~_1_ 

o 
-1.-'-.....- __ 0_ 

1 --
2 --

----!..:~-,--2_ 
-...:..:::.:::...~ __ 2_ 

o --o --
---'-~ ___ 0_ 

SMC1 
SMC2 
SMC3 
SMC4 

1,2-0ichloroethane-d4 
QC LIMITS 

(80-120) 
(88-110) 
(8S-115) 
(80-120) 

Toluene-d8 
= 4-Bromofluorobenzene 
= 1,2-0ichlorobenzene-d4 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

o System Monitoring Compound diluted out 

page 1 of 1 FORM II VOA-1 
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8260B 



2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUTH 

Lab Code: GPES Case No.: SAS No.: SDG No.: --- ---

EPA SMC1 I SMC2 1 

SAMPLE NO. # # --
VBLKA 92 ~ 
CEF-16-32S-01 95 ~ 
CEF-16-38S-01 99 ~ 

01 
02 
03 
04 
05 
06 
07 
08 
09 

CEF-16-35S-01 103 ~ 
CEF-16-271-01 94 ..1QL 
CEF-16-0P2-01 91 ..1QL 
VBLKB 102 -.1QL 
I CEF-16-32S-01DL 111 94 
I VLCSB 104 VB7* 

SMC1 
SMC2 
SMC3 
SMC4 

L../ 

= 1,2-Dichloroethane-d4 
Toluene-cl8 
4-Bromofluorobenzene 

= 1,2-Dichlorobenzene-cl4 

SMC3j SMC4 
# # --
~ 93 
~ 94 
~ 85 

90 93 
92 93 --
~ 94 
104 91 --
~ 87 
~ 87 

QC LIMITS 
(80-120) 
(88-110) 
(86-115) 
(80-120) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

page 1 of 1 FORM II VOA-1 

~ OU 

_0_ 
_0_ 
__ 0_ 
_0_ 

0 
_0_ 
_0_ 
_0_ 
__ 1_ 
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ab Name: L 

C 
L 
L 

ase No 
ab Code 
ab File ID: 

LAB CONTROL STANDARD RECOVERY 

GP Environmental Contract NUS_SOUTH 
NIA SDGNO NIA 
GPENV Lab Sample ID: VLCS0917 
B14840.D Matrix: WATER Date analyzed: 09/17/98 

LCS Conc. Percent Internal Laboratory 
C ompound 

inyl chloride V 
1 

C 
1 
C 

B 
1 

T 
B 
D 
B 

,1-Dichloroethene 

hloroform 
,1,1-Trichloroethane 
arbon tetrachloride 

enzene 
,2-Dichloroethane 
richloroethene 
romodichloromethane 
ibromochloromethane 
romoform 

Added Found Recovery 
(ug/L) (ug/L) 

10 14 143 
10 12 122 
10 10 99 
10 11 112 
10 11 106 
10 11 113 
10 10 102 
10 11 110 
10 10 98 

10 10 @ 
10 13 9 ----

* Values outside internal laboratory limits 

c omments 

Page 1 

Limits 
Lower Upper 

79 157 

53 129 

65 143 
80 120 
74 120 

80 120 
80 127 
79 120 
74 128 
80 120 

* 80 128 

1007 



LAB CONTROL STANDARD RECOVERY 

Lab Name: GP Environmental Contract NUS_SOUTH 
Case No N/A SDGNO N/A 
Lab Code : GPENV Lab Sample ID: VLCS0914 
Lab File ID: B14764.D Matrix: WATER Date analyzed: 09/14/98 

LCS Conc. Percent Internal Laboratory 
Compound Added Found Recovery Limits 

(ug/L) (ug/L) Lower Upper 
Vinyl chloride 10 5 dD .. 79 157 
1.1-Dichloroethene 10 13 125 53 129 
Chloroform 10 12 116 65 143 

1.1.1-Trichloroethane 10 11 111 80 120 
Carbon tetrachloride 10 11 108 74 120 
Benzene 10 10 99 80 120 
1.2-Dichloroethane 10 9 92 80 127 
Trichloroethene 10 14 ~ .. 79 120 

3romodichloromethane 10 11 112 74 128 
Dibromochloromethane 10 12 116 80 120 
Bromoform 10 12 116 80 128 -- --

.. Values outside internal laboratory limits 

comments 

Page 1 
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8A 
VOLATILE INTERNAL STANDARD AREA AND RT SUMMARY 

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUTH 

Lab Code: GPES Case No.: SAS No.: SDG No.: ---
Lab File 10 (Standard): 814876.0 Date Analyzed: 09/21/98 

Instrument ID: 5970-8 ----- Time Analyzed: _10_:...:....02-=--__ _ 

GC Column: RTXVOA ID: 0.53 (mm) Heated Purge: (YIN) N 

IS1 IS2 

1 #[ RT #1 .1 
[ IS3 

# [ AREA AREA RT #. AREA 

1166) 

o 
02 
03 
04 

05 

06 

07 

o 

1 

8 

12 HOUR STD I 1007343 991771 

UPPER LIMIT 2014686 12.16 1983542 

LOWER LIMIT 503672 11.16 495886 .. ~ 

EPA SAMPLE I NO. 

V8LKA 1010921 11.66 986714 

VLCSA 882621 11.66 880147 
CEF-16-43S-01 1074135 11.66 1072034 

CEF-16-441-01 1030183 11.64 993288 

CEF-16-10S-01 813487 11.65 760780 

CEF-16-09D-01 743163 11.64 674283 

CEF-16-090-01MS I ~;:s(~o(· 11.65 400~.54 I 

CEF-16-09D-01MS( 410654* 11.66 384278 * 
-

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

AREA UPPER LIMIT = +100% of intemal 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 

11.81 

12.31 

11.31 

11.83 

11.81 
11.81 

11.81 

11.82 

11.81 

".~n 
11.81 

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

* Values outside of contract required QC limits 

page 1 of 1 FORM VIII VOA 

710190 

1420380 

355095 

I 
. 

636825 
580654 

727388 
712008 

553152 
482037 

2~5889* 
259068* 

~ 

1015 

RT # 
16.44 

16.94 
15.94 

16.45 
16.44 

16.44 

16.44 

16.44 

16.43 

16.44 

116.43 

1 

8260B 



5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL Contract 

Lab Code: GPES Case No.: --- SAS No.: ___ SDG No.: 

Lab File ID: B14270.D BFB Injection Date: 08/21/98 

Instrument 10: 5970-B 
-;...-.~---

BFB Injection Time: 10:24 

GC Column: RTXVOA JD: 0.53 (mm) Heated Purge: (YIN) N 

I 

I 
I 

m/e 

50 

75 

95 

96 

173 

174 
175 

176 

177 

! 

, 
I 

I 
i 
! 
I 
: 

% RELATIVE 

ION ABUNDANCE CRITERIA ABUNDANCE 

15.0 -40.0% of mass 95 21.5 

30.0 - 60:9% Qf mass 95 47.4 

Base peak, 100% relative abundance 100.0 - 1 
5.0 - 9.0% of mass 95 6.9 I 
Less than 2.0% of mass 174 0.8· ( 1.5)1 1 . 
>50% of mass 95 ! 50.7 
5.0 - 9.0% of mass 174 -----------1---3.-0-(--5-.8-)1~! 

95.0 -101.0% of mass 174 1 50.8 ( 100.1 )1 j 
5.0 - 9.0% of mass 176 4.5 ( 8.9)2 I 

~~~-~~~~~~========~~~~==~ .. 7===========J 
1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
OS 
06 

EPA 

SAMPLE NO. 

VSTD020 
VSTDOO.S 
VSTDOO1 
VSTD010 
VSTD040 
VSTOQ(lS 

page 1 of 1 

I 
LAB 

SAMPLE ID I 
LAB 

FILE ID . 
! VSTD020 B14272.D 

VSTDOO.S B14273.D 
i VSTD001 B14274.D 
I VSTD010 B1427S.D 
I VSTD040 B14276.D 
! VSTDOOS B14278.o 

FORMVVOA 

DATE I TIME 

ANALYZED I ANALYZED 

08/21/98 I 11 :13 
08/21/98 11:47 
08/21/98 12:22 
08/21/98 12:S6 
08/21/98 13:30 
08/21/98 14:48 

\ 

8260B 
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Met.hod 
Tit.le 
Last Update 
Response via 

Response Factor Report 5~70 - B 

C:\HPCHEM\2\METHODS\82625WT1.M 
USEPA Method 8260 Volatiles 25ml Purge 
Tue Sep 08 16:09:06 1998 
Initial Calibration 

Calibration Files 
005 =B14278.D 
010 =E14275.D 

040 
001 

=E14276.D 
=E14274.D 

020 ~E14272.D 
0005 =E14273.D 

Compound 005 040 020 010 001 0005 Avg %RSD 
-------------------------------------------------------------------------
1) I Fluorobenzene 
2) T@ Chloromethane 
3) T* Vinyl chloride 
4) T Bromomethane 
5) 'I' Cr..loroethane 
6) M* 1,1-Dichloroethene 
7) T Methylene chloride 
8) T Trans-l,2-dichloroe 
9) T@ 2,2-Dichloroethane 

10) T Acet.one 
l.1) T MTBE 
12) T Carbon disulfide 
13) T Cis-l,2-dichloroeth 
14) T 1,2-Dichloroethene( 
15) T* C:~loroform 
l. 6) T 1, 1, 1-Trichloroetha 
17) T Carbon tetrachlorid 
18 ) S 1,2-Dichloroethane-

19) I 1,4-Diflurobenzene 
20 ) T 2-Butanone 
21) T 1,1-Dichloropropene 
22) T Vinyl Acetate 
23) T 2-Chloroethylvinyl 
24) M Benzene 
25) T l,2-Dichloroethane 
26 ) M Trichloroethene 
27) T* 1,2-Dichloropropane 
28) T Brcmodichloromethan 
29) T Cis-l,3-dichloropro 
30) S Toluene-d8 
31) M* Toluene 
32) T TranS-l.,3-dichlorop 
33) T 1,1,2-Trichloroetha 

34) I Chlorobenzene-d5 
35) T 4-Methyl-2-pentanon 
36) T 2-Hexanone 
37) T Tetrachloroethene 
38) T Dibromochloromethan 
39) M@ Chlorcbenzene 
40) T* Ethylbenzene 
41) T m,p-xylene 

----------------~STD----------------------
0.286 0.372 0.530 0.368 0.399 0.391 22.64 
0.308 0.409 0.517 0.388 0.383 0.401 18.78 
0.349 0.262 0.550 0.437 0.140 0.348 45.34 
0.220 0.179 0.334 0.290 0.087 0.222 ~. 39::::> 
0.228 0.223 0.220 0.359 0.196 0.245 .48 
0.239 0.216 0.232 0.369 0.361 0.283 26.53 
0.261 0.252 0.232 0.400 0.188 0.267 29.87 
0.606 0.593 0.5~~ 0.938 0.648 0.659 24.84 
0.030 0.024 0.021 0.038 0.007 0.024 48.22 
0.281 0.299 0.213 0.407 0.249 0.290 25.28 
0.742 0.782 0.815 1.189 0.693 0.844 23.48 
0.276 0.251 0.221 0.257 0.270 0.255 8.43 
0.268 0.253 0.228 0.334 0.229 0.262 J.6.50 
0.675 0.648 0.554 0.674 0.702 0.651 8.77 
0.58.2 0.565 0.532 0.593 0.487 0.552 7.78 
0.585 0.595 0.536 0.603 0.552 0.574 S.05 
0.291 0.305 0.246 0.320 0.281 0.288 9.71 

----------------ISTD----------------------
0.011 0.042 0.012 0.044 0.031 0.028 56.66 
0.531 0.481 0.449 0.497 0.488 0.489 6.04 
0.003 0.008 0.007 0.007 0.008 O.OOv 30.26 
0.192 0.050 0.048 0.050 0.049 0.078 81.88 
0.704 0.649 0.648 0.701 0.829 0.706 10.46 
0.323 0.318 0.266 0.314 0.306 0.305 7.53 
0.468 0.411 0.431 0.474 0.500 0.457 7.76 
0.354 0.335 0.322 0.346 0.323 0.336 4.l.9 
0.647 0.662 0.615 0.696 0.650 0.654 4.46 
0.346 0.361 0.339 0.377 0.380 0.380 0.364 5.00 
0.602 0.768 0.897 0.872 0.880 0.804 15.39 
0.307 0.380 0.496 0.445 0.514 0.428 19.95 
0.l.73 0.260 0.236 0.254 0.266 0.175 0.227 18.66 
0.107 0.156 0.l.42 0.l.70 o.~ 78 0.150 18.75 

----------------ISTD------~---------------
0.224 o .l.4 8 0.114 0.167 
0.139 0.093 0.073 0.106 
0.786 0.651 0.672 0.767 
0.607 0.581 0.483 0.616 
0.977 0.805 0.818 0.880 
1.428 ~.227 1.323 1.396 
0.491 0.807 0.878 0.939 

0.172 
0.098 
0.810 
0.584 
0.917 
1.364 
0.949 

.' .' 

0.l.65 
0.102 
0.737 
0.574 
0.880 
1.347 
0.813 

24.12 
23.048 

9.66 
9.24 
8.08 
5.78 

23.20 

(#) = Out of Range 
S2625WT1.M Tue Sep 08 16:09:57 1998 70HPGCMS Page 1 
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Method 
Title 
Last Update 
Response via 

Response Factor Report 5970 - B 

C:\HPCHEM\2\METHODS\82625WT1.M 
USEPA Method 8260 Volatiles 25ml Purge 

: Tue Sep 08 16:09:06 1998 
Initial Calibration 

Calibration Files 
005 z:B14278.D 040 -B14276.D 020 =B14272.D 
010 !=B14275.D 001 -B14274.D 0005 aoB14273.D 

Compound 005 040 020 010 001 0005 Avg %RSD 
-------------------------------------------------------------------------

42) T xylenes(total) 0.463 0.393 0.424 0.443 
43) T o-xylene 0.463 0.393 0.424 0.443 
44) T Styrene 0.702 0.590 0.655 0.644 
45) T@ Bromoform 0.365 0.394 0.286 0.375 
46) S 4-Bromofluorobenzen 1.186 1.015 1. 081 1.100 
47) T@ 1,1, 2, 2-Tetrachloro 0.348 0.327 0.272 0.325 
48 ) S 1,2-Dichlorobenzene 0.571 0.461 0.470 0.509 

(#) = Out of Range 
8262Sv."Tl.M Tue Sep 08 16:10:01 1998 

0.396 0.424 7.05 
0.396 0.424 7.05 
0.664 0.651 6.26 
0.270 0.338 16.62 
1.134 1.1·03 5.77 
0.325 0.338 0.322 8.20 
0.638 0.530 14.06 

........ 

70HPGCMS Page 2 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File 10: B14755.D 

Instrument ID: 5970-B ------
GC Column: RTXVOA ID: 0.53 (mm) 

mle [ 

50 I 
75 

95 

96 

173 

174 

175 

176 

~j 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 
5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: NUS_SOUT 

SAS No.: SDG No.: NIA ----
BFB Injection Date: 09/14/98 

BFB Injection Time: 08: 11 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.2 

46.9 

100.0 

7.1 

0.0 ( 0.0)1 

67.4 

5.9 ( 8.8)1 

65.6 ( 97.2)1 

4.3 ( 6.6)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 

EPA 

SAMPLE NO. 

VST0010 
VBLKA 
TRIP BLANK 
CEF-16-IW02-01 
CEF-16-IW01-01 
VLCSA 

page 1 of 1 

I LAB 

1 
LAB 

SAMPLE ID FILE ID 

VST0010 B14758.0 
VBLK0914 B14759.0 
9809010-03A B14760.0 
980901 0-01 A B14761.0 
9809010-02A B14763.0 
VLCS0914 B14764.0 

FORMVVOA 

DATE 

ANALYZED 1 
TIME I 

ANALYZED 

09/14/98 10:18 
09/14/98 10:53 
09/14/98 11:36 
09/14/98 12:10 
09/14/98 13:19 
09/14/98 13:55 

8260B 
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Evaluate Continuing Calibration Report 

Data File 
Acq On 
Sample 
Misc 

J:\GCMSDATA\B\091498\B14758.D 
14 Sep 98 10:18 
VSTDO).O 
VSTD010,WF 

C:\HPCHEM\2\METHODS\82625WT1.M 

Vial: 
Operator: 
Inst 
Multiplr: 

9 
WF 
5970 
1. 00 

- B 

Method 
Title 
Last Update 
Response via 

USEPA Method 8260 Volatiles 25ml Purge 
Mo.n Sep 14 10: 58: 41 1998 
Multiple Level Calibration 

Min. RRF 
Max. RRF Dev 

0.001 Min. ReI. Area: 50% Max. R.T. Dev 0.50min 
20% Max. ReI. Area: 150% 

Compound AvgRF CCRF %Dev Area% Dev(min) 
--------------------------------------------------------------------------

1 I 
2 T@ 
3 T* 
4 T 
5 T 
6 M* 
7 T 
8 T 
9 T@ 

10 T 
11 T 
12 T 
13 T 
14 T 
15 T* 
16 T 
17 T 
18 S 

19 I 
20 T 
21 T 
22 T 
23 T 
24 M 
25 T 
26 M 
27 T* 
28 T 
29 T 
30 S 
31 M* 
32 T 
33 T 

34 I 
35 T 
36 T 
37 T 
38 T 
39 M@ 
40 T* 

Fluorobenzene 
Chloromethane 
Vinyl chloride 
Bromoniethane 
Chloroethane 
l,l-Dichloroethene 
Methylene chloride 
Trans-1,2-dichloroethene 
l,l-Dichloroethane 
Acetone 
MTBE 
Carbon disulfide 
Cis-1,2-dichloroethene 
l,2-Dichloroethene(total) 
Chloroform 
l,l,l-Trichloroethane 
Carbon tetrachloride 
l,2-Dichloroethane-d4 

l,4-Diflurobenzene 
2-Butanone 
l,l-Dichloropropene 
Vinyl Acetate 
2-Chloroethylvinyl ether 
Benzene 
l,2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
Cis-1,3-dichloropropene 
Toluene-d8 
Toluene 
Trans-l,3-dichloropropene 
1, 1, 2-Trichloroethane 

Chlorobenzene-d5 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 

1. 000 
0.391 
0.401 
0.348 
0.222 
0.245 
0.283 
0.267 
0.659 
0.024 
0.290 
0.844 
0.255 
0.262 
0.661 
0.552 
0.574 
0.288 

1. 000 
0.028 
0.489 
0.007 
0.078 
0.706 
0.305 
0.504 
0.336 
0.654 
0.364 
0.804 
0.428 
0.227 
0.150 

1. 000 
0.165 
0.102 
0.737 
0.574 
0.880 
1.347 

1. 000 
0.273 
0.307 
0.401 
0.214 
0.314 
0.262 
0.330 
0.529 
0.015 
0.212 
0.698 
0.336 
0.168 
0.729 
0.659 
0.667 
0.243 

1.000 
0.028 
0.532 
0.004 
0.025 
0.730 
0.298 
0.566 
0.367 
0.791 
0.429 
0.886 
0.515 
0.285 
0.195 

1. 000 
0.128 
0.081 
1.323 
0.821 
0.970 
1. 659 

(#) = Out of Range 
B14758.D 82625WT1.M Mon Sep 14 10:59:55 1998 

0.0 212# 
~157# 
23.4# 168# 

-15.2 195# 
3.6 157# 

0'8.2»186# 
7.4 151# 

-23.6# 175# 
19.7 120 
37.5# 81 
26.9# 110 
17.3 125 

C~l. 8j)277# 
~.9# 107 

-10.3 230# 
-19.4 236# 
-16.2 235# 
15.6 161# 

0.0 218# 
0.0 141 

-8.8 234# 
42.9# 131 
67.9# 109 
-3.4 227# 
2.3 208# 

-12.3 261# 
-9.2 232# 

-20.9# 248# 
-17.9 248# 
-10.2 222# 

~
20. 253# 

- 5.6 245# 
- .0 250# 

0.0 202# 
22.4# 155# 
20.6# 156# 

<89.5P349# 
- 3.0# 270# 
-10.2 223# 
-23.2# 241# 

0.01 
0.00 
0.00 
0.01 
0.00 
0.01 
0.00 
0.01 
0.01 
0.00 
0.01 
0.01 
0.01 
0.01 
0.00 
0.01 
0.01 
0.00 

0.00 
0.00 
0.00 

-0.04 
0.00 
0.01 
0.00 
0.01 
0.00 
0.00 
0.01 
0.01 
0.00 
0.01 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.01 
0.00 

70HPGCMS Page 1 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File ID: B14829.D 

Instrument ID: 5970-B ------
GC Column: RTXVOA ID: 0.53 (mm) 

m/e ION ABUNDANCE CRITERIA 

50 , 15.0 - 40.0% of mass 95 

i 75 30.0 - 60.0% of mass 95 

95 
I 

Base peak, 100% relative abundance 
i 96 5.0 - 9.0% of mass 95 
i 

173 Less than 2.0% of mass 174 

174 >50% of mass 95 

175 5.0 - 9.0% of mass 174 

176 95.0 -101.0% of mass 174 
! 

177 5.0 - 9.0% of mass 176 
i 

1-Value IS % mass 174 

Contract: NUS_SOUT 

SAS No.: SDG No.: 

BFB Injection Date: 09/17/98 

BFB Injection Time: 08:25 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.0 

49.7 I 
I 

100.0 ) 
7.8 ! 
0.0 ( 1 

0.0)1 i 
65.4 I 

5.1 ( 7.8)1 I 

64.9 ( 99.2)1 i 
4.8 ( 7.5)21 

. l 
2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA 

SAMPLE NO. 

01 VSTD010 
02 VSTD020 
03 VSTDOO.5 
04 VSTD001 
05 VSTD040 
06 VSTD060 

. page 1 of 1 

LAB 

SAMPLE ID 

VSTD010 
VSTD020 
VSTDOO.5 
VSTD001 
VSTD040 
VSTD060 

LAB 
FILE 10 

B14830.0 
B14831.0 
B14832.0 
B14833.D 
B14834.0 
B14835.D 

FORMVVOA 

DATE I TIME i 

ANALYZED ANALYZED! 

08:39 
, 

09/17/98 i 
I 

09/17/98 j 09:14 
I 09/17/98 09:52 
i 09/17/98 10:26 
I 09117/98 I 11:01 
I 09/17/98 I 11:36 

.' 8260B .. -. 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT 

Lab Code: GPES Case No.: 

Lab File 10: B14837.0 

Instrument 10: 5970-B 

--- SAS No.: SOG No.: ---
BFB Injection Oate: 09/17/98 

BFB Injection Time: 12:53 ------ -----
GC Column: RTXVOA 10: 0.53 (mm) 

m/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 

ION ABUNDANCE CRITERIA' 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 - 101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

19.5 

49.1 

100.0 

7.6 

0.3 ( 0.5)1 
63.9 

5.1 ( 8.0)1 

61.8 ( 96.6)1 

4.7 ( 7.6)2 . . 
2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 

EPA 

SAMPLE NO. 

VSTD010 
VBLKA 
VLCSA 
CEF-16-415-01 

page 1 of 1 

I LAB LAB 

SAMPLE 10 FILEID 

VSTD010 B14838.D 
VBLK0917 B14839.D 
VLCS0917 B14840.0 
9809102-01A B14857.D 

FORMVVOA 

TIME 1 
ANALYZED I 

DATE 

ANALYZED 

09/17/98 13:13 
09/17/98 13:47 
09/17/98 14:22 
09/18/98 00:11 

8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: 

Lab File 10: B14875.D 

Instrument 10: 5970-B ------
GC Column: RTXVOA ID: 0.53 (mm) 

50 

75 

95 

96 

173 

174 

175 

176 

177 

r 
ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 
>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 - 101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: NUS SOUT 

SAS No.: SDG No.: 
---

BFB Injection Date: 09/21/98 

BFB Injection Time: 09:48 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.7 

50.9 

100.0 

6.6 

0.6 ( 0.9)1 
67.3 

4.8 ( 7.1 )1 

67.9 ( 100.9)1 

5.2 ( 7.6)2 

2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

TIME I 
ANALYZED 

EPA 
[ 

LAB LAB 

SAMPLE NO. SAMPLE ID FILE 10 1 
DATE I 

ANALYZED -----
01 VSTD010 VSTD010 B14876.D 09/21/98 10:02 
02 VBLKB VBLK0921 B14877.D 09/21/98 10:36 

03t VLCSB VLCS0921 B14878.D 
04 CEF-16-IW02-01 DL 9809010-01 BDL B14884.D 
05 CEF-16-IW01-01DL 9809010-02BDL B14885.D 

09/21/98 
09/21/98 

- 09/21/98 

11:12 
14:42 
15:17 

page 1 of 1 FORMVVOA 8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: 
---

Lab File 10: 814875.0 

Instrument 10: 5970-B ------
GC Column: RTXVOA 10: 0.53 (mm) 

m/e 

50 

75 

95 

96 

173 

174 
175 

176 

177 I 
__ 1 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 
5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: NUS_SOUT 

SAS No.: SDG No.: 

BFB Injection Date: 09/21/98 

BFB Injection Time: 09:48 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.7 

50.9 

100.0 

6.6 

0.6 ( 0.9)1 

67.3 
4.8 ( 7.1 )1 

67.9 ( 100.9)1 

5.2 ( 7.6)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 

EPA 

SAMPLE NO. 

VSTD010 
VBLKA 
VLCSA 
CEF-1643S-01 
CEF-16441-01 
CEF-16-10S-01 
CEF-16-090-01 
CEF-16-090-01MS 
CEF-16-090-01 MSD 

page 1 of 1 

[ 
LAB LAB 

SAMPLE 10 FILE ID 

VSTD010 B14876.D 
VBLK0921 B14877.0 
VLCS0921 B14878.0 
9809110-01A B14887.0 
9809110-02A B14888.0 
9809110-03A B14889.0 
9809110-04A B14890.0 
9809110-04BMS B14891.0 
9809110-04BMSO B14892.0 

FORMVVOA 

OATE ] 
ANALYZEO 

TIME 1 
ANALYZEO 

09/21/98 10:02 
09/21/98 10:36 
09/21/98 11:12 
09/21/98 16:26 
09/21/98 17:01 
09/21/98 17:36 
09/21/98 18:11 
09/21/98 18:46 
09/21/98 19:21 

8260B 
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Evaluate Continuing Calibration Report 

Data File 
Acq On 
Sample 
Misc 

Method 
Title 

J:\GCMSDATA\B\092198\B14876.D 
2~ Sep 98 10:02 
VSTD010 
VSTD010,WF 

J:\GCMSDATA\METHODS\82625WT2.M 

Last Update 
Response via 

USEPA Method 8260 Volatiles 25ml Purge 
Mon Oct 12 ~3:35:59 1998 
Multiple Level Calibration 

Vial: 
Operator: 
Inst 
Multiplr: 

9 
WF 
5970 
l. 00 

- B 

Min. RRF 
Max. RRF Dev 

0.001 Min. ReI. Area 
20% Max. ReI. Area 

50% Max. R.T. Dev 0.50min 
150% 

1 I 
2 T@ 
3 T* 
4 T 
5 T 
6 M* 
7 T 
8 T 
9 T@ 

10 T 
11 T 
~2 T 
13 T 
14 T 
15 T* 
~6 T 
17 T 
18 S 

19 I 
20 T 
21 T 
22 T 
23 T 
24 M 
25 T 
26 M 
27 T* 
28 T 
29 T 
30 S 
31 M* 
32 T 
33 T 

34 I 
35 T 
36 T 
37 T 
38 T 
39 M@ 
40 T* 

Compound 

Fluorobenzene 
Chloromethane 
Vinyl chloride 
B romome thane 
Chloroethane 
1,1-Dichloroethene 
Methylene chloride 
Trans-1,2-dichloroethene 
l,l-Dichloroethane 
Acetone 
MTBE 
Carbon disulfide 
Cis-~,2-dichloroethene 
1,2-Dichloroethene{total) 
Chloroform 
1, 1, 1-Trichloroethane 
Carbon tetrachloride 
l,2-Dichloroethane-d4 

l,4-Diflurobenzene 
2-Butanone 
~,~-Dichloropropene 
Vinyl Acetate 
2-Chloroethylvinyl ether 
Benzene 
~,2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
Cis-1',3-dichloropropene 
Toluene-d8 
Toluene 
Trans-1,3-dichloropropene 
~,1,2-Trichloroethane 

Chlorobenzene-d5 
4-Methyl-2-pentanone 
2-Hexanone 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 

AvgRF 

1.000 
0.238 
0.245 
0.346 
0.183 
0.338 
0.308 
0.315 
0.584 
0.025 
0.221 
0.699 
0.352 
0.206 
0.921 
0.636 
0.64~ 

0.255 

l.000 
0.034 
0.516 
0.004 
0.023 
0.756 
0.290 
0.541 
0.353 
0.748 
0.407 
0.871 
0.509 
0.252 
0.~82 

1. 000 
0.~06 
0.071 
0.850 
0.623 
0.880 
l.437 

CCRF 

1. 000 
0.178 
0.198 
0.261 
0.151 
0.308 
0.257 
0.312 
0.545 
0.019 
0.224 
0.558 
0.345 
0.173 
0.781 
0.691 
0.658 
0.276 

1.000 
0.027 
0.499 
0.005 
0.015 
0.680 
0.269 
0.483 
0.331 
0.7~4 

0.389 
0.920 
0.478 
0.244 
0.160 

l. 000 
0.086 
0.061 
0.820 
0.618 
0.888 
l.449 

(#) = Out of Range 
B14876.D 82625WT2.M Mon Oct 12 13:39:57 1998 

%Dev Area% Dev{min) 

0.0 100 
q5.~68 

9.2 72 
24.6# 68 
17.5 72 

8.9 83 
16.6 86 
l. 0 87 
6.7 82 

24.0# 76 
-l. 4 79 
20.2# 69 
2.0 87 

16.0 87 
15.2 90 
-8.6 96 
-2.7 93 
-8.2 103 

0.0 
20.6# 
3.3 

-25.0# 
34.8# 
10.1 
7.2 

10.7 
6.2 
4.5 
4.4 

-5.6 
6.1 
3.2 

12.1 

0.0 
18.9 
14.1 
3.5 
0.8 

-0.9 
-0.8 

99 
84 
89 

124 
44# 
84 
88 
85 
85 
91 
90 

104 
96 
88 
84 

102 
85 
89 
92 
93 
96 
99 

70HPGCMS 

1065 

0.00 
0.03 
0.00 
0.02 
0.00 
0.00 
0.02 
0.00 
0.02 

-0.02 
0.02 
0.00 
0.00 
0.00 
0.00 
0.00 
0.02 
0.00 

0.00 
-0.02 
0.00 
0.02 
0.00 
0.00 
0.00 
0.02 
0.02 
0.02 
0.00 
0.00 
0.00 
0.00 
0.02 

0.00 
0.00 
0.00 
0.02 
0.02 
0.00 
0.00 

Page 1 



5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Lab File 10: 814902.D 

Instrument 10: 5970-B ------
GC Column: RTXVOA ID: 0.53 (mm) 

m/e 

50 

75 

95 

96 

173 

174 
175 

176 

177 

1 ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

----
BFB Injection Date: 09/22/98 

BFB Injection Time: 13:48 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

17.4 

44.3 

100.0 

6.5 

0.9 ( 1.1 )1 

83.6 
5.7 ( 6.8)1 

82.2 ( 98.3)1 

4.4 ( 5.3)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 

EPA 

SAMPLE NO. 

VSTDOO.5 
VSTD001 
VSTD010 
VSTD020 
VSTD040 
VSTD060 

page 1 of 1 

LAB LAB 

SAMPLE ID FILEID 

VSTDOO.5 B14903.D 
VSTD001 B14904.D 
VSTD010 B14905.D 
VSTD020 B14906.D 
VSTD040 B14907.D 
VSTD060 B14908.D 

FORMVVOA 

1 
DATE TIME 

ANALYZED ANALYZED 

09/22/98 14:02 
09/22/98 14:36 
09/22/98 15:10 
09/22/98 15:45 
09/22/98 16:19 
09/22/98 16:56 

8260B 

1015 



Method 
Title 
Last Update 
Response via 

Response Factor Report 5970 - B 

C:\HPCHEM\2\METHODS\86 25BW1.M 
USEPA Method 8260 Volatiles 25ml Purge 
Wed Sep 23 08:57:58 1998 
Initial Calibration 

Calibration Files 
060 =B14908.D 
010 =B14905.D 

040 
001 

=B14907.D 
=B14904.D 

020 
0005 

=B14906.D 
=B14903.D 

Compound 060 040 020 010 001 0005 Avg %RSD 

1) I Fluorobenzene ----------------ISTD----------------------
2) T Dichlorodifluoromet 0.340 0.370 0.380 0.495 0.541 0.425 20.54 
3) T@ Chloromethane 0.211 0.227 0.223 0.285 0.321 0.253 18.72 
4) T* Vinyl chloride 0.254 0.254 0.254 0.343 0.260 0.273 14.43 
5) T Bromomethane 0.263 0.433 0.412 0.483 0.521 0.423 23.37 
6) T Chloroethane 0.145 0.215 0.149 0.232 0.267 0.201 26.46 
7) T Trichlorofluorometh 0.654 1. 017 0.708 0.769 ~.275 0.885 29.23 
8) M* l,l-Dichloroethene 0.229 0.237 0.234 0.243 0.328 0.254 16.41 
9) T Methylene chloride 0.190 0.189 0.189 0.222 0.488 0.255 q~.lP 

10) T Iodomethane 0.603 0.642 0.628 0.661 0.822 0.671 .98 
11) T Trans-1,2-dichloroe 0.238 0.227 0.240 0.252 0.252 0.242 4.30 
12) T@ l,l-Dichloroethane 0.415 0.392 0.422 0.425 0.426 0.416 3.34 
13) T Acetone 0.019 0.020 0.008 0.022 0.084 0.031 98.66 
14) T Acrolein 0.003 0.004 0.002 0.002 0.004 0.003 28.62 
15) T Acrylonitrile 0.012 0.012 0.010 0.010 0.008 0.010 16.31 
16 ) T Acetonitrile 0.004 0.004 0.004 0.005 0.012 0.006 55.90 
17) T MTBE 0.174 0.136 0.188 0.198 0.231 0.185 18.87 
18 ) T Carbon disulfide 0.658 0.683 0.668 0.721 0.977 0.741 18.07 
19) T Chloroprene 0.370 0.374 0.392 0.404 0.385 0.385 3.59 
20) T Propionitrile 0.006 0.005 0.005 0.006 0.004 0.005 14.28 
21) T Allyl Chloride 0.392 0.372 0.397 0.395 0.507 0.413 13.01 
22) T 2,2-Dichloropropane 0.126 0.069 0.252 0.061 0.228 0.147 60.20 
23) T Cis-l,2-dichloroeth 0.249 0.231 0.242 0.250 0.241 0.243 3.12 
24) T l,2-dichloroethene 0.125 0.116 0.121 0.125 0.121 0.121 3.12 
25) T Bromochloromethane 0.133 0.135 0.143 0.138 0.138 0.137 2.72 
26) T* Chloroform 0.563 0.529 0.578 0.578 0.810 1. 021 0.680 28.74 
27) T Methacrylonitrile 0.039 0.035 0.038 0.044 0.035 0.038 9.24 
28) T l,l,l-Trichloroetha 0.478 0.472 0.511 0.505 0.455 0.484 4.84 
29) T Carbon tetrachlorid 0.471 0.490 0.503 0.526 0.463 0.491 5.10 
30) T Methyl Methacrylate 0.067 0.056 0.063 0.061 0.058 0.061 6.97 
31) T 1,4-Dioxane 0.001 0.001 0.001 0.001 0.001 0.001# 26.00 
32) T Ethyl Methacrylate 0.149 0.137 0.129 0.136 0.102 0.130 13.52 
33) S l,2-Dichloroethane- 0.284 0.271 0.269 0.263 0.296 0.277 4.69 
34) T Isobutyl Alcohol 0.002 0.002 0.002 0.002 0.007 0.003 73.48 

35) I l,4-Diflurobenzene ----------------ISTD----------------------
36) T 2-Butanone 0.029 0.027 0.025 0.025 0.017 0.025 18.04 
37) T l,l-Dichloropropene 0.400 0.398 0.410 0.438 0.452 0.419 5.75 
38) T Vinyl Acetate 0.004 0.004 0.003 0.017 0.045 0.015 122.86 
39) T 2-Chloroethylvinyl 0.002 0.001 0.007 0.000 0.008 0.004 106.03 
40) M Benzene 0.549 0.538 0.576 0.557 0.624 0.569 5.92 
41) T 1,2-Dichloroethane 0.229 0.211 0.229 0.221 0.207 0.219 4.65 
42 ) M Trichloroethene 0.390 0.397 0.421 0.467 0.445 0.413 0.422 6.93 

(#) = Out of Range 
86 25BWl.M Wed Sep 23 08:58:28 1998 70HPGCMS Page 1 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File ID: B14924.D 

Instrument ID: 5970-B 

Contract: NUS SOUT 

SAS No.: SDG No.: ---
BFB Injection Date: 09/23/98 

BFB Injection Time: 09:08 ------ -----
GC Column: RTXVOA ID: 0.53 (mm) 

m/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak,1 00% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.1 

48.0 

100.0 

7.0 

0.2 ( 0.3)1 
67.7 

5.2 ( 7.6)1 

68.2 ( 100.7)1 

4.7 ( 7.0)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 i 

EPA 

SAMPLE NO. 

VSTD010 
VBLKC 
VLCSC 
CEF-16-IW01-01DL2 

page 1 of 1 

[ 
LAB LAB 

SAMPLE ID FILE ID 

VSTD010 B14925.D 
VBLK0923 B14926.D 
VLCS0923 B14927.D 
9809010-02ADL B14930.D 

FORMVVOA 

DATE 1 TIME 

ANALYZED. ANALYZED 

09/23/98 09:21 
09/23/98 09:56 
09/23/98 10:30 
09/23/98 13:05 

8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File 10: 814924.0 

Instrument 10: 5970-B ------
GC Column: RTXVOA 10: 0.53 (mm) 

rn/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 

r 
I 

1 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: NUS_SOUT 

SAS No.: SDG No.: ---
BFB Injection Date: 09/23/98 

BFB Injection Time: 09:08 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.1 

48.0 

100.0 

7.0 

0.2 ( 0.3)1 

67.7 

5.2 ( 7.6)1 

68.2 ( 100.7)1 

4.7 ( 7.0)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

I 
EPA 

SAMPLE NO. 
t 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 

t VSTD010 
VBLKA 
VLCSA 
CEF-16-451-01DL 
CEF-16-11 00-01 
CEF-16-21S-01 
CEF-16-23D-01 
CEF~16-DP1-01DL 
CEF-16-451-01DL 1 
CEF-16-DP1-01DL 1 

page 1 of 1 

1 
LAB LAB 

SAMPLE 10 FILE 10 

VSTD010 B14925.D 
VBLK0923 B14926.D 
VLCS0923 B14927.D 
9809117-01ADL B14931.D 
9809117-02A B14932.D 
9809117 -03A B14933.D 
9809117-04A B14934.D 
9809117-05ADL B14935.D 
9809117-01AOL 1 B14939.D 
9809117-05ADL 1 B14940.D 

FORMVVOA 

DATE 

ANALYZED 

09/23/98 
09/23/98 
09/23/98 
09/23/98 
09/23/98 
09/23/98 
09/23/98 
09/23/98 
09123/98 
09/23/98 

TIME 

ANALYZED 

09:21 
09:56 
10:30 
13:40 
14:14 
14:49 
15:28 
16:04 
18:21 
18:56 

8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT ------------------------
Lab Code: GPES Case No.: SAS No.: SDG No.: ---
Lab File 10: B14924.D BFB Injection Date: 09/23/98 

Instrument 10: 5970-B -=...::....-=-=-------- BFB Injection Time: 09:08 

GC Column:RTXVOA 10: 0.53 (mm) 

m/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 

1 
I 
i 

I 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 

5.0 - 9.0% of mass 174 
95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.1 

48.0 

100.0 

7.0 

0.2 ( 0.3)1 

67.7 

5.2 ( 7.6)1 

68.2 ( 100.7)1 

4.7 ( 7.0)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
I 
I 
I 

EPA 

SAMPLE NO. 

VSTD010 
VBLKA 
VLCSA 
CEF-16-421-01 
CEF-16-221-01 

page 1 of 1 

] LAB 

SAMPLE 10 

VSTD010 
VBLK0923 
VLCS0923 
9809129-01A 
9809129-02A 

LAB 
FILEID 

B14925.D 
B14926.D 
B14927.D 
B14936.D 
B14937.D 

FORMVVOA 

1 
DATE r 

ANALYZED . 
09/23/98 
09/23/98 
09/23/98 
09/23/98 
09/23/98 

lUl0 

TIME 

ANALYZED 

09:21 
09:56 
10:30 
16:38 
17:13 

8260B 



1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

35 
36 
37 
38 

Evaluate Continuing Calibration Report 

Data File 
Acq On 
Sample 
Misc 

Method 
Title 

J:\GCMSDATA\B\092398\B14925.D 
23 Sep 98 9:21 
VSTD010 
VSTD010,WF 

C:\HPCHEM\2\METHODS\86 25BW1.M 

Last Update 
Response via 

USEPA Method 8260 Volatiles 25ml Purge 
Wed Sep 23 08:57:58 1998 
Multiple Level Calibration 

Vial: 
Operator: 
Inst 
Multiplr: 

9 
WF 
5970 
1. 00 

- B 

Min. RRF 
Max. RRF Dev 

0.001 Min. ReI. Area: 50% Max. R.T. Dev 0.50min 
20% Max. ReI. Area: 150% 

Compound AvgRF CCRF %Dev Area% Dev{min) 

I Fluorobenzene 1.000 1.000 0.0 317# 0.00 
T Dichlorodifluoromethane 0.425 0.320 24.7# 205# 0.00 
T@ Chloromethane 0.253 0.183 07.710203# 0.00 
T* Vinyl chloride 0.273 0.221 19.0 204# 0.00 
T Bromomethane 0.423 0.321 24.1# 211# 0.00 
T Chloroethane 0.201 0.180 10.4 246# 0.00 
T Trichlorofluoromethane 0.885 0.822 7.1 339# 0.00 
M* l,l-Dichloroethene 0.254 0.264 -3.9 344# 0.00 
T Methylene chloride 0.255 0.223 12.5 319# 0.00 
T Iodomethane 0.671 0.620 7.6 297# 0.00 
T Trans-1,2-dichloroethene 0.242 0.261 -7.9 329# 0.00 
T@ l,l-Dichloroethane 0.416 0.434 -4.3 324# 0.00 
T Acetone 0.031 0.015 51.6# 217# 0.00 
T Acrolein 0.003 0.002 33.3# 389# 0.00 
T Acrylonitrile 0.010 0.011 -10.0 338# 0.00 
T Acetonitrile 0.006 0.005 16.7 336# 0.00 
T MTBE 0.185 0.223 -20.5# 358# 0.00 
T Carbon disulfide 0.741 0.732 1.2 322# 0.00 
T Chloroprene 0.385 0.423 -9.9 332# 0.00 
T Propionitrile 0.005 0.005 0.0 284# 0.00 
T Allyl Chloride 0.413 0.405 1.9 325# 0.00 
T 2,2-Dichloropropane 0.147 0.385 -161.9# 2009# 0.00 
T Cis-1,2-dichloroethene 0.243 0.261 -7.4 331# 0.00 
T l,2-dichloroethene (total) 0.121 0.130 -7.4 331# 0.00 
T Bromochloromethane 0.137 0.144 -5.1 330# 0.00 
T* Chloroform 0.680 0.585 14.0 321# 0.00 
T Methacrylonitrile 0.038 0.034 10.5 246# 0.00 
T l,l,l-Trichloroethane 0.484 0.505 -4.3 317# 0.00 
T Carbon tetrachloride 0.491 0.495 -0.8 299# 0.00 
T Methyl Methacrylate 0.061 0.038 37.7# 199# 0.00 
T l,4-Dioxane 0.001 0.000# 100.0# 193# 0.00 
T Ethyl Methacrylate 0.130 0.078 40.0# 182# 0.00 
S l,2-Dichloroethane-d4 0.277 0.280 -1.1 338# 0.00 
T Isobutyl Alcohol 0.003 0.001 66.7# 198# 0.00 

I l,4-Diflurobenzene 1. 000 1. 000 0.0 319# 0.00 
T 2-Butanone 0.025 0.024 4.0 309# 0.00 
T l,l-Dichloropropene 0.419 0.411 1.9 300# 0.00 
T Vinyl Acetate 0.015 0.003 80.0# 62 0.00 

39 T 2-Chloroethylvinyl ether 0.004 0.013 -225.0# 10308# 0.00 
40 M Benzene 0.569 0.549 3.5 315# 0.00 
41 T l,2-Dichloroethane 0.219 0.215 1.8 310# 0.00 
------------~-----------------------------------------------~-------------

(# ) = Out of Range 
B14925.D 86 25BWl.M Wed Sep 23 09:53:10 1998 70HPGCMS Page 1 
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Evaluate Continuing Calibration Report 

Data File 
Aeq On 
Sample 
Mise 

J:\GCMSDATA\B\092398\B14925.D 
23 Sep 98 9:21 
VSTDOI0 
VSTD010,WF 

C:\HPCHEM\2\METHODS\86 25BW1.M 

Vial: 
Operator: 
Inst 
Multiplr: 

9 
WF 
5970 - B 
1. 00 

Method 
Title 
Last Update 
Response via 

USEPA Method 8260 Volatiles 25ml Purge 
Wed Sep 23 08:57:58 1998 

Min. RRF 
Max. RRF Dev 

Compound 

Multiple Level Calibration 

0.001 Min. ReI. Area 
20% Max. ReI. Area 

AvgRF 

50% Max. R.T. Dev 0.50min 
150% 

CCRF %Dev Area% Dev(min) 
--------------------------------------------------------------------------

42 M 
43 T* 
44 T 
45 T 
46 T 
47 S 
48 M* 
49 T 
50 T 
51 t 

52 I 
53 T 
54 T 
55 T 
56 T 
57 T 
58 T 
59 M@ 
60 T 
61T* 
62 T 
63 T 
64 T 
65 T@ 
66 T 
67 S 
68 T 
69 T@ 
70 T 
71 T 
72 T 
73 T 
74 T 
75 T 
76 T 
77 T 
78 T 
79 T 
80 T 
81 T 
82 T 

Triehloroethene 
1,2-Diehloropropane 
Dibromomethane 
Bromodichloromethane 
Cis-1,3-diehloropropene 
Toluene-d8 
Toluene 
Trans-1,3-diehloropropene 
1,1,2-Triehloroethane 
1-Chlorohexane 

Chlorobenzene-d5 
4-Methyl-2-pentanone 
2-Hexanone 
Tetraehloroethene 
1,3-Diehloropropane 
Dibromoehloromethane 
1,2-Dibromoethane 
Chlorobenzene 
1, 1, 1,2-Tetraehloroethane 
Ethylbenzene 
m,p-xylene 
o-xylene 
Styrene 
Bromoform 
Isopropylbenzene 
4-Bromofluorobenzene 
Bromobenzene 
1, 1, 2,2-Tetraehloroethane 
1,2,3-Triehloropropane 
N-propylbenzene 
2-Chlorotoluene 
4-Chlorotoluene 
1,3,5-Trimethylbenzene 
Tert-butylbenzene 
1,2,4-Trimethylbenzene 
See-butylbenzene 
Trans-1,4-Diehloro-2-butene 
Pentaehloroethane 
1,3-Diehlorobenzene 
4-Isopropyltoluene 
1,4-Diehlorobenzene 

0.422 
0.275 
0.254 
0.543 
0.267 
0.919 
0.384 
0.160 
0.128 
0.345 

1. 000 
0.096 
0.093 
0.774 
0.304 
0.490 
0.327 
0.718 
0.430 
1.936 
0.395 
0.365 
0.566 
0.286 
0.935 
1.190 
0.421 
0.258 
0.049 
1.411 
1.167 
1.171 
0.919 
1.312 
0.912 
1.284 
0.019 
0.415 
0.684 
1. 033 
0.684 

0.330 
0.208 
0.157 
0.371 
0.198 
0.595 
0.242 
0.117 
0.074 
0.189 

1. 000 
0.110 
0.064 
0.844 
0.376 
0.563 
0.376 
0.721 
0.434 
1.830 
0.397 
0.366 
0.530 
0.250 
0.890 
1.122 
0.379 
0.224 
0.047 
1.374 
1.047 
1.086 
0.834 
1.250 
0.864 
1.238 
0.036 
0.350 
0.650 
0.983 
0.650 

(#) = Out of Range 
B14925.D 86 25BW1.M Wed Sep 23 09:53:29 1998 

21. 8# 226# 
24.4# 241# 
38.2# 194# 
31.7# 209# 

05.8):)226# 
35.3# 219# 

B7. 192# 
6. 257# 

42. 175# 
45.2# 166# 

0.0 
-14.6 
31.2# 
-9.0 

-23.7# 
-14.9 
-15.0 
-0.4 
-0.9 
5.5 

-0.5 
-0.3 

6.4 
12.6 
4.8 
5.7 

10.0 
13.2 
4.1 
2.6 

10.3 
7.3 
9.2 
4.7 
5.3 
3.6 

-89.5# 
15.7 
5.0 
4.8 
5.0 

160# 
192# 
198# 
157# 
195# 
174# 
178# 
153# 
155# 
142 
154# 
148 
137 
133 
144 
151# 
129 
139 
137 
143 
127 
143 
137 
149 
143 
144 
2241# 
143 
140 
143 
140 

70HPGCMS 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 
0.00 

0.00 
0.00 
0.00 
0.00 
0.00 

Page 2 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

8ROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File 10: 815092.0 

Instrument 10: 5970-8 _____ --C-

GC Column: RTXVOA 10: 0.53 (mm) 

50 

75 

: II 173 

174 

175 I 
176 I 

~l 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 
>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: 

SAS No.: SDG No.: ----
BFB Injection Date: 10102198 

BFB Injection Time: 10:01 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

21.3 

48.5 

100.0 

7.7 

0.2 ( 0.3)1 
58.4 

4.4 ( 7.5)1 

58.9 ( 100.8)1 

4.2 ( 7.1 )2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, 8LANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 

I EPA 
SAMPLE NO. 

I VSTD001 
I VSTD010 
I VSTD020 
i VSTD040 
i VSTD060 
: VSTDOO.5 

page 1 of 1 

[ 
I 

LAB LAB 

SAMPLE 10 FILE 10 

VSTD001 B15096.D 
VSTD010 B15097.D 
VSTD020 815098.0 
VSTD040 B15099.D 
VSTD060 B15100.D 
VSTDOO.5 B15101.0 

FORMVVOA 

) 
DATE TIME 1 

ANALYZED ANALYZED. 
10102198 13:43 
10102198 14:17 
10102198 14:52 
10102198 15:28 
10102198 16:03 
10/02198 16:48 

8260B 

101.1 



5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File 10: 815092.0 

Instrument 10: 5970-B ------
GC Column: RTXVOA 10: 0.53 (mm) 

Contract: NUS_SOUT 

SAS No.: SDG No.: ---
BFB Injection Date: 10/02198 

BFB Injection Time: 10:01 ------
Heated Purge: (YIN) N 

------------------------------------
% RELATIVE 

m/e ION ABUNDANCE CRITERIA ABUNDANCE 

50 15.0 - 40.0% of mass 95 21.3 
75 30.0 - 60.0% of mass 95 48.5 
95 Base peak, 100% relative abundance 100.0 

96 5.0 - 9.0% of mass 95 7.7 
173 Less than 2.0% of mass 174 0.2 ( 0.3)1 
174 >50% of mass 95 58.4 
175 5.0 - 9.0% of mass 174 4.4 ( 7.5)1 

176 95.0 -101.0% of mass 174 58.9 100.8 1 
177 5.0 - 9.0% of mass 176 4.2 7.1 )21 

1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 

EPA 

SAMPLE NO. 

VSTOO01 
VST0010 
VST0020 
VST0040 
VST0060 
VSTOOO.5 
VBLKA 
CEF-16-32S-01 
CEF-16-38S-C1 
CEF-16-35S-C1 
CEF-16-271-01 
CEF-16-0P2-01 

page 1 of 1 

1 
LAB 

1 
LAB 

SAMPLE 10 FILE 10 

VSTOO01 B15096.0 
VST0010 B15097.0 
VST0020 B15098.0 
VST0040 B15099.0 
VST0060 B15100.0 
VSTOOO.5 B15101.0 
VBLK1002 B15104.0 
9809149-01A B15105.0 
9809149-02A B15106.0 
9809149-03A B15107.0 
9809149-04A B15108.0 
9809149-05A B15109.0 

FORMVVOA 

1 
DATE 

ANALYZED 

10/02/98 
10/02/98 
10/02/98 

_10/02/98 
__ 10/02/98 
__ 10/02/98 
__ 10/02198 
__ 10/02/98 
__ 10/02198 

10/02/98 
10/02198 
10/02/98 

TIME 1 
ANALYZED 

13:43 
14:17 
14:52 
15:28 
16:03 
16:48 

__ 18:39 
__ 1~ 
__ 19:51 

20:27 
21:03 
21:39 

8260B 

1010 



Method 
Title 

Response Factor Report 5970 - B 

C:\HPCHEM\2\METHODS\86 25BW1.M 
USEPA Method 8260 Volatiles 25ml Purge 
Fri Oct 02 17:43:09 1998 Last Update 

Response via Initial Calibration 

Calibration Files 
060 =B15100.D 040 

001 010 =B15097.D 

1) I 
2) T 
3) T@ 
4) T* 
5) T 
6) T 
7) T 
8) M* 
9) T 

10) T 
11) T 
12) T@ 
13) T 
14) T 
15) T 
16) T 
17) T 
18) T 
19) T 
20) T 
21) T 
22) T 
23) T 
24) T 
25) T 
26) T* 
27) T 
28) T 
29) T 
30) T 
31) T 
32) T 
33) S 
34) T 

35) I 
36) T 
37) T 
38) T 
39) T 
40) M 
41) T 
42) M 

Compound 

Fluorobenzene 
Dichlorodifluoromet· 
Chloromethane 
Vinyl chloride 
Bromomethane 
Chloroethane 
Trichlorofluorometh 
1,1-Dichloroethene 
Methylene chloride 
I odome thane 
Trans-1,2-dichloroe 
1,1-Dichloroethane 
Acetone 
Acrolein 
Acrylonitrile 
Acetonitrile 
MTBE 
Carbon disulfide 
Chloroprene 
Propionitrile 
Allyl Chloride 
2,2-Dichloropropane 
Cis-1,2-dichloroeth 
1,2-dichloroethene 
Bromochloromethane 
Chloroform 
Methacrylonitrile 
1,1,1-Trichloroetha 
Carbon tetrachlorid 
Methyl Methacrylate 
1, 4 -.Dioxane 
Ethyl Methacrylate 
1,2-Dichloroethane
Isobutyl Alcohol 

1,4-Diflurobenzene 
2-Butanone 
1,1-Dichloropropene 
Vinyl Acetate 
2-Chloroethylvinyl 
Benzene 
1,2-Dichloroethane 
Trichloroethene 

=B15099.D 
=B15096.D 

020 
0005 

=B15098.D 
=B15101.D 

060 040 020 010 001 0005 Avg %RSD 

----------------ISTD----------------------
0.283 0.310 0.332 0.269 0.133 
0.145 0.164 0.218 0.166 0.192 
0.171 0.187 0.217 0.175 0.093 
0.226 0.271 0.364 0.251 0.243 
0.144 0.157 0.172 0.138 0.096 
0.638 0.684 0.640 0.549 0.272 
0.290 0.302 0.290 0.249 0.165 
0.264 0.283 0.342 0.343 1.163 
0.464 0.479 0.517 0.384 0.354 
0.287 0.292 0.275 0.264 0.222 
0.513 0.510 0.526 0.471 0.455 
0.021 0.026 0.029 0.027 0.114 
0.013 0.014 0.017 0.015 0.011 
0.027 0.029 0.033 0.031 0.032 
0.004 0.004 0.004 0.004 0.013 
0.260 0.209 0.205 0.283 0.263 
0.383 0.394 0.345 0.320 0.240 
0.301 0.309 0.282 0.260 0.162 
0.007 0.007 0.008 0.007 0.007 
0.352 0.361 0.352 0.329 0.277 
0.284 0.183 0.081 0.218 0.137 
0.296 0.304 0.311 0.292 0.277 
0.294 0.299 0.296 0.279 0.254 
0.184 0.185 0.209 0.176 0.162 
0.660 0.656 0.661 0.631 0.898 
0.043 0.044 0.053 0.042 0.047 
0.575 0.566 0.518 0.490 0.271 
0.570 0.581 0.506 0.470 0.208 
0.080 0.081 0.082 0.075 0.068 
0.001 0.001 0.002 0.001 0.001 
0.174 0.179 0.189 0.170 0.167 
0.254 0.2840.307 0.319 0.277 
0.003 0.003 0.003 0.003 0.003 

0.265 29.42 
0.177 15.87 
0.169 27.22 
0.271 20.12 
0.141 20.16 
0.557 29.90 
0.259 21.74 
0.479 "'fi.20::> 
0.440 1 .49 
0.268 10.38 
0.495 6.10 
0.043 91.27 
0.014 17.08 
0.030 7.55 
0.006 73.26 
0.244 14.20 
0.336 18.29 
0.263 22.64 
0.007 5.34 
0.334 10.24 
0.181 42.83 
0.296 4.33 
0.285 6.57 
0.183 9.36 
0.701 15.78 
0.046 9.50 
0.484 25.67 
0.467 W.W 
0.077 7.58 
0.001 21.41 
0.176' 5.00 
0.288 8.88 
0.003 6.82 

----------------ISTD----------------------
0.035 0.034 0.039 0.039 0.050 0.039 16.13 
0.476 0.470 0.439 0.404 0.231 0.404 24.97 
0.004 0.004 0.004 0.005 0.006 0.005 19.15 
0.042 0.009 0.004 0.010 0.004 0.014 115.28 
0.697 0.679 0.691 0.628 0.485 0.636 13.93 
0.300 0.307 0.321 0.294 0.259 0.296 7.87 
0.469 0.450 0.465 0.421 0.326 0.755 0.481 ~ 

(#) = Out of Range 
86 25BW1.M Fri Oct 02 17:43:46 1998 70HPGCMS Page 1 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL Contract: NUS SOUT 

Lab Code: GPES Case No.: SAS No.: SDG No.: --- ---
Lab File ID: B15148.D 

Instrument ID: 5970-B ------
GC Column: RTXVOA ID: 0.53 (mm) 

rn/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 
>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 - 101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

BFB Injection Date: 10/07/98 

BFB Injection Time: 07:13 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.5 

46.0 

100.0 

7.0 

0.0 ( 0.0)1 

66.2. 
4.7 ( 7.1 )1 

66.0 ( 99.6 )1 

5.4 ( 8.2)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 I 

EPA 

SAMPLE NO. 

VSTD010 
VBLKB 
VLCSB 
CEF1641501DL 

[ 
LAB 

SAMPLE ID 

VSTD010 
VBLK1007 
VLCS1007 
9809102-01ADL 

T LAB 
I FILEID 1 

DATE r 
ANALYZED . 

B15150.D 10107/98 
B15151.D 10/07/98 
B15161.D 10/07/98 
B15165.D 10/07/98 

TIME 1 

ANALYZED I 
08:05 
08:39 
14:19 
16:37 

page 1 of 1 FORMVVOA 8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File 10: B15148.D 

Instrument 10: 5970-B -'-'------
GC Column: RTXVOA 10: 0.53 (mm) 

m/e 

50 

75 

95 

96 

173 

174 

175 

176 

177 l 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 

Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 

5.0 - 9.0% of mass 174 

95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: NUS SOUT 

SAS No.: SDG No.: 

BFB Injection Date: 10/07/98 

BFB Injection Time: 07:13 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

20.5 

46.0 

100.0 

7.0 

0.0 ( 0.0)1 

66.2 

4.7 ( 7.1 )1 

66.0 ( 99.6)1 

5.4 ( 8.2)2 

2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

r 
LAB 

FILE 10 ---=----- 1 
DATE 1 TIME I 

ANALYZED ANALYZED 

EPA LAB 

SAMPLE NO. SAMPLE 10 

01 VSTD010 VSTD010 
. . 

B15150.D· 10/07/98 08:05 
02 VBLKB VBLK100f'1 B15151.D 10/07/98 08:39 

Ic\o.\q'l:. 03 CEF-16-32S-01DL 9809149-01 FDL B15160.D 10/07/98 13:45 
04 VLCSB VLCS1007 B15161.D 10/07/98 14:19 

page 1 of 1 FORMVVOA 8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL Contract: 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Lab File 10: B15243.D BFB Injection Date: 10/13/98 

Instrument 10: 5970-B BFB Injection Time: 08:25 -----
GC Column: RTXVOA 10: 0.53 (mm) Heated Purge: (YIN) N 

% RELATIVE 

rn/e ION ABUNDANCE CRITERIA ABUNDANCE 

50 15.0 - 40.0% of mass 95 20.6 

75 30.0 - 60.0% of mass 95 49.4 

95 Base peak, 100% relative abundance 100.0 

96 5.0 - 9.0% of mass 95 7.7 

173 Less than 2.0% of mass 174 0.3 0.6)1 

174 >50% of mass 95 60.5 

175 5.0 - 9.0% of mass 174 4.2 7.0)1 

176 95.0 -101.0% of mass 174 59.6 98.5)1 

177 5.0 - 9.0% of mass 176 4.3 7.3)2 

1-Value is % mass 174 2-Value is % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 
06 

I EPA 
SAMPLE NO. 

VSTDOO.5 
VSTD001 
VSTD020 
VSTD040 
VSTD060 
VSTD010 

page 1 of 1 

LAB LAB 

SAMPLE 10 FILE 10 

VSTDOO.5 B15245.D 
VSTD001 B15246.D 
VSTD020 B15247.D 
VSTD040 B15248.D 
VSTD060 B15249.D 
VSTD010 B15250.D 

FORMVVOA 

1 
DATE TIME 1 

ANALYZED ANALYZED 

10113/98 09:13 
10/13/98 09:48 
10/13/98 10:22 
10/13/98 10:57 
10/13/98 11:32 
10/13/98 12:06 

8260B 
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5A-8240 
VOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

BROMOFLUOROBENZENE (BFB) 

Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ---
Lab File ID: 815253.D 

Instrument ID: 5970-B ------
GC Column: RTXVOA ID: 0.53 (mm) 

m/e 

50 
75 

95 

96 

173 

174 
175 

176 

~l 

ION ABUNDANCE CRITERIA 

15.0 - 40.0% of mass 95 

30.0 - 60.0% of mass 95 
Base peak, 100% relative abundance 

5.0 - 9.0% of mass 95 

Less than 2.0% of mass 174 

>50% of mass 95 
5.0 - 9.0% of mass 174 
95.0 -101.0% of mass 174 

5.0 - 9.0% of mass 176 

1-Value IS % mass 174 

Contract: NUS_SOUT 

SAS No.: SDG No.: 

BFB Injection Date: 10/13/98 

BFB Injection Time: 13:14 -----
Heated Purge: (YIN) N 

% RELATIVE 

ABUNDANCE 

22.3 

49.7 

100.0 

7.4 

0.8 ( 1.5 )1 

53.0 
4.7 ( 8.9)1 

53.3 ( 100.6)1 

3.6 ( 6.7)2 

2-Value IS % mass 176 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

LAB DATE TIME 

FILEID ANALYZED ANALYZED 

B15254.D 10/13/98 13:34 

EPA r LAB 
_S_A .... M __ P_L_E_N_O_. ___ • SAMPLE ID 

01 VSTD010 VSTD010 
02 VBLKC VBLK1013 B15255.D 10/13/98 14:08 

B15256.D 10/13/98 14:43 
B15258.D 10/13/98 15:52 

031 CEF-16-1 OS-01 DL 9809110-03BDL 
041 VLCSC VLCS1013 

page 1 of 1 FORMVVOA 8260B 
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1A EPA SAMPLE NO. 

VBLKA 
lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS_SOUT 1....-______ ....1 

Lab Code: GPES Case No.: SAS No.: SDG No.: N/A ---- ----
Matrix: (soillwater) WATER 

Sample wtlvol: 25.0 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

lab Sample ID: VBLK0914 

Lab File ID: B14759.D 

Date Received: 

Date Analyzed: 09/14/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 

C~ 
U 

75-09-2 Meth~lene chloride J 
156-60-5 Trans-1,2-dichloroethene U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform 5.0 U 
71-55-6 1,1,1-Trichloroethane 5.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-DichloroQroQane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-dichloro~ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 8260B 

1127 



1A EPA SAMPLE NO. 

VBLKC 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS_SOUT L-______ .....I 

Lab Code: GPES Case No.: ----
Matrix: (soiVwater) WATER 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Soil Extract Volume: (uL) 

SAS No.: SDG No.: 

Lab Sample ID: V8LK0923 

Lab File ID: 814926.D 

Date Received: -----
Date Analyzed: 09/23/98 

Dilution Factor: 1.0 --:..----
Soil Aliquot Volume: 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Meth~lene chloride C 1,.0._ ~ J 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene II U 
67-66-3 Chloroform ~ 0.3 :;J J 
71-55-6 1,1,1-Trichloroethane 0.0 U 
56-23-5 _ <;;arbon tetrachloride 3.0 U 
107-06-2 _1,2-Dichloroethane 3.0 U 
79-01-6 _ Trichloroethene 3.0 U 
78-87-5 1,2-Dichlorol;1rol;1ane 5.0 U 
10061-01-5 Cis-1,3-dichlorol;1rol;1ene 0.2 U 
10061-02-6 Trans-1,3-dichlorol;1rol;1ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL) 

FORMIVOA 82608 
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1A EPA SAMPLE NO. 

VBLKA 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS SOUT '--______ .....1 

Lab Code: GPES Case No.: ---
Matrix: (soilIWater) WATER 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

SAS No.: SDG No.: 

Lab Sample ID: V8LK0917 

Lab File ID: 814839.0 

Date Received: 

Date Analyzed: 09/17/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

~ ---, 

74-87-3 i Chloromethane 2.0 
1 75-01-4 Vin~1 chloride 1.0 

75-00-3 Chloroethane 5.0 
75-35-4 1,1-Dichloroethene 
75-09-2 Meth~lene chloride 

5.0 

COD _\:!
_..4._ 

U 
U 

156-60-5 Trans-1,2-dichloroethene 5.0 I 
75-34-3 1,1-Dichloroethane 5.0 1 
156-59-2 Cis-1,2-dichloroethene 5.0 
67-66-3 1 Chloroform (].3:5j 
71-55-6 , 1,1,1-Trichloroethane 5.0 
56-23-5 I Carbon tetrachloride 3.0 1 
107-06-2 1 1,2-Dichloroethane 1..0. 1 

79-01-6 Trichloroethene (j.tY1 
- - , -

U 
J 
U 
U 
U 
J 
U 78 87 5 1 2 Dlchloropropane 5 0 I 

Cis-1,3-c1ichloro~ro~ene 0.2 
Trans-1,3-dichloro~ro~ene 0.2 
1,1,2-Trichloroethane 5.0 
Tetrachloroethene 3.0 
Chlorobenzene 5.0 

-

79-00-5 tt 
127-18-4 
108-90-7 

U 
U 
U 
U 
U 

10061-01-5 t' 
10061-02-6 

'--'-7""-.9-.-"'3-'-4--.:::5'---___ _1.:..1,..:..;1,t=2.t::,2:....T.:....:e=.:;tr:..=a:.::::ch:.:,:l.=.;or:..=0.::::..et"-!h=.an:..:..:e=---____ _ __ --'0=.2=__! U 

FORMIVOA 82608 
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1A EPA SAMPLE NO. 

VBLKB 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS SOUT L...-_..,.-____ ---I 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

Case No.: _~~ 

WATER 

25.0 (g/ml) ML ---
LOW 

SAS No.: SDG No.: 

Lab Sample 10: V6LK1007 

Lab File 10: 615151.0 

Date Received: 

Date Analyzed: 10/07/98 

GC Column: RTXVOA 10: 0.53 (mm) Dilution Factor: 1.0 ---'-----
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane , 2.0 U 
75-01-4 Vin~1 chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1.1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride CO.5 ") J 
156-60-5 Trans-1.2-dichloroethene 5.0 U 
75-34-3 1.1-Dichloroethane 5.0 U 
156-59-2 Cis-1.2-dichloroethene 5.0 U 
67-66-3 Chloroform CO.5 J 
71-55-6 1.1.1-Trichloroethane """5-.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1.2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-Dichloro~ro~ane 5.0 U 
10061-01-5 Cis-1,3-dichloro~ro~ene 0.2 U 
10061-02-6 Trans-1,3-djchloro~ro~ene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1.1,2,2-Tetrachloroethane 0.2 U 

FORMIVOA 82606 

lOGG 



1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

VBLKA 
Lab Name: GP ENVIRONMENTAL 

Lab Code: GPES Case No.: ----
Matrix: (soil/water) WATER 

Sample wtlvol: 25.0 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: not dec. 

GC Column: RTXVOA ID: 0.53 (mm) 

Contract: 

SAS No.: SDG No.: ---
Lab Sample ID: V8LK0921 

Lab File ID: 814877.0 

Date Received: 

Date Analyzed: 09/21/98 

Dilution Factor: 1.0 -----
Soil Extract Volume: (uL) Soil Aliquot Volume: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene ([b U 
75-09-2 Methylene chloride J 
156-60-5 Trans-1,2-dichloroethene 5.0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform J 0.3""""l J 
71-55-6 1,1,1-Trichloroethane AU U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-DichloroQroQane 5.0 U 
10061-01-5 Cis-1,3-dichloroQroQene 0.2 U 
10061-02-6 Trans-1,3-dichloroQroQene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

(uL) 

FORMIVOA 82608 
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1A EPA SAMPLE NO. 

VBLKC 
Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
GP ENVIRONMENTAL Contract: NUS_SOUT '--_____ ---1 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

% Moisture: not dec. 

WATER 

25.0 (g/ml) ML ---
LOW 

GC Column: RTXVOA ID: 0.53 (mm) 

Soil Extract Volume: (uL) 

----
Lab Sample 10: V6LK1013 

Lab File ID: 615255.D 

Date Received: -----
Date Analyzed: 10/13/98 

Dilution Factor: 1.0 -----
Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 B=i 75-01-4 Vinyl chloride 1.0 
75-00-3 Chloroethane 5.0 U 
75-35-4 1 1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride q.6~ J 
156-60-5 Trans-1 2-dichloroethene .0 U 
7.5-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene 5.0 U 
67-66-3 Chloroform qp J 
71-55-6 1,1,1-Trichloroethane U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-Dichloro!;!ro!;!ane 5.0 U 
10061-01-5 Cis-1,3-dichloro!;!ro!;!ene 0.2 U 
10061-02-6 Trans-1,3-dichloropropene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene } 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane I 0.2 U 

FORMIVOA 82608 
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1A EPA SAMPLE NO. 

Lab Name: 

VOLATILE ORGANICS ANALYSIS DATA SHEET I 
VBLKA 

GP ENVIRONMENTAL Contract: NUS SOUT L..-______ --l 

Lab Code: GPES Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) WATER Lab Sample ID: V8LK1002 

Sample wt/vol: 25.0 (g/ml) ML Lab File ID: 815104.D ---
Level: (Iow/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 10/02/98 

GC Column: RTXVOA ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (uL) Soil Aliquot Volume: (uL) 

CONCENTRATION UNITS: 

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

74-87-3 Chloromethane 2.0 U 
75-01-4 Vinyl chloride 1.0 U 
75-00-3 Chloroethane 5.0 U 
75-35-4 1,1-Dichloroethene 5.0 U 
75-09-2 Methylene chloride C 0.4 J 
156-60-5 Trans-1,2-dichloroethene -5:0 U 
75-34-3 1,1-Dichloroethane 5.0 U 
156-59-2 Cis-1,2-dichloroethene SA.. U 
67-66-3 Chloroform .c 0.5 ~ J 
71-55-6 1,1,1-Trichloroethane 0.0 U 
56-23-5 Carbon tetrachloride 3.0 U 
107-06-2 1,2-Dichloroethane 3.0 U 
79-01-6 Trichloroethene 3.0 U 
78-87-5 1,2-DichloroQroQane 5.0 U 
10061-01-5 Cis-1,3-dichloroQroQene 0.2 U 
10061-02-6 Trans-1,3-dichloroQroQene 0.2 U 
79-00-5 1,1,2-Trichloroethane 5.0 U 
127-18-4 Tetrachloroethene 3.0 U 
108-90-7 Chlorobenzene 5.0 U 
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U 

.j 

FORMIVOA 82608 
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Quantitation Report (QT Reviewed) 

Data File 
Acq On 
Sample 
Misc 
Quant Time: 

J:\GCMSDATA\B\092398\B14930.D 
23 Sep 98 13:05 
9809010-02ADL)250X 
CEF-16-IW01-01,WF 
Oct 8 12:00 1998 

Vial: 
Operator: 
Inst 
Multiplr: 

Quant Results File: 

1 
WF 
5970 - B 
1. 00 
86 25BW1.RES 

Quant Method 
Title 

C:\HPCHEM\2\METHODS\86 25BW1.M 

Last Update 
Response via 
DataAcq Meth 

USEPA Method 8260 Volatiles 25ml Purge 
Thu Oct 08 11:54:46 1998 
Initial Calibration 
86 25BW1 

Internal Standards R.T. QIon Response Conc Units Dev(Min) 

1) Fluorobenzene 11.66 96 629813 10.00 ug/L 0.10 
35) l,4-Diflurobenzene 11.83 114 596767 10.00 ug/L 0.12 
52) Chlorobenzene-d5 16.45 117 383949 10.00 ug/L 0.12 

System Monitoring Compounds 
33) l,2-Dichloroethane-d4 11. 07 65 187401 10.32 ug/L 0.10 
Surrogate Spike 10.000 Range 80 - 120 Recovery = 103.20% 

47) To1uene-d8 14.13 98 529095 10.79 ug/L 0.10 
Surrogate Spike 10.000 Range 88 - 110 Recovery = 107.90% 

67) 4-Bromofluorobenzene 18.44 95 471620 11.18 ug/L 0.12 
Surrogate Spike 10.000 Range 86 - 115 Recovery 111. 80% 

83) l,2-Dichlorobenzene-d4 20.99 152 213997 9.95 ug/L 0.12 
Surrogate Spike 10.000 Range 80 - 120 Recovery 99.50% 

Target Compounds Qvalue 
9) Methylene chloride 7.35 84 9372 0.31 ug/L 91 

23) Cis-1,2-dichloroethene 9.74 96 16161 0.87 ug/L 90 
26 ) Chloroform 10.01 83 18105 0.41 ug/L 96 
28) 1, 1, 1-Trichloroethane 10.68 97 16096 0.53 ug/L 92 
42) Trichloroethene 12.30 95 1212737 42.26 ug/L 97 

------------------------------------------------------ ----~--------------

(#) = qualifier out of range (m) = manual integration 
B14930.D 86 25BW1.M Thu Oct 08 12:00:55 1998 70HPGCMS Page 1 
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CALCULATION WORKSHEET OrderNo.19116(Ol-91l 

CLIENT ~\D ~\ ~Q~ ~~ 
SUBJECT \lC\\ 

CHECKED BY 

t£~ -\(,g-,,!~O\ -(:)\ 

\ ~ \~, 31 J(J,Q 
5,u/~7_0~a. 

PAGE OF 

I JOB NUMBER 

ot1b<1o\O 

DRAWING NUMBER 

APPROVED BY DATE 

-' 



Client 

Work Order 

SDG 

Date 

CASE NARRATIVE 

SEMI-VOLATILE 

NUS_SOUTHDIV 

98-09-102 

N/A -

9/22/98 

1. One water sample was received on 9/15/98. This sample was extracted 
and analyzed for one semivolatile organiC compound, bis(2-
Ethylhexyl)phthalate using USEPA method 8270C. 

2. QC was shared with work order #98-09-101. Matrix spike and duplicate 
analysis was performed on sample RINSATEBLK1. A laboratory control 
sample was extracted and analyzed with this batch. 

3. Manual integration was performed on some data files as integration 
provided by the software was inappropriate for this analysis. 

2003 



Client 

Work Order 

SDG 

Date 

CASE NARRATIVE 

SEMI-YOLATILE 

NUS_SOUTHDIV 

98-09-110 

N/A 

9/22/98 

1. Four water samples were received on 9/16/98. These samples were 
extracted and analyzed for one semivolatile organic compound, bis(2-
Ethylhexyl)phthalate using USEPA method 8270C. 

2. QC was shared with work order #98-09-101. Matrix spike and duplicate 
analysis was performed on sample RINSATEBLK1. A laboratory control 
sample was extracted and analyzed with this batch. 

3. Manual integration was performed on some data files as integration 
provided by the software was inappropriate for this analysis. 

~;32/98 
flit f Il/t£/ rtr 

2003 



Client 

Work Order 

SDG 

Date 

CASE NARRA TlVE 

SEMI-VOLATILE 

NUS_SOUTHDIV 

98-09-117/129 

N/A 

09/29/98 

1. Seven water samples were received on 09/17/98 and 09/18/98. The 
samples were extracted and analyzed for bis(2-Ethylhexyl)phthalate 
using USEPA method 8270C. 

2. Matrix spike and matrix spike duplicate analysis was performed on blank 
spike. 

/i~ 
or. ;2 7. CJy 

111 r I D/~ t{r 

2003 



Client 

Work Order 

SDG 

Date 

CASE NARRATIVE 

SEMI-VOLA TILE 

NUS_SOUTHDIV 

98-09-149 

N/A 

10/14/98 

1. Five water samples were received on 9123198. These samples were 
extracted and analyzed for one semivolatile organic compound, bis(2-
Ethylhexyl)phthalate using USEPA method 8270C. 

2. QC was performed on a blank spike and blank spike duplicate. 

3. Manual integration was performed on some data files as integration 
provided by the software was inappropriate for this analysis. 

LV 
(c:b~/w 

(YI P '0/'" I 'l 'b 
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2C 
WATER SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: GPL_LABORATORIES Contract: NUS SOUTHDIV 

Lab Code: -=G:..;...P.=LL=---_ Case No.: N/A SAS No.: N/A SDG No.: N/A 

01 
02 
03 
04 
05 
06 

r EPA 
SAMPLE NO. 

t SBLKA 
I LCSA I CEF1643S01 

CEF1644101 
CEF1610S01 

i CEF1609D01 

S1 (NBZ) 
S2 (FBP) 
S3 (TPH) 

---

S1 

(NBZ) # 
I S2 S3 
_ (FBP) # (TPH) # 

81 75 82 
90 81 86 
43 \,.. 41 il) 48 
74 66 
72 70 
81 67 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d 14 

69 
72 
76 

TOT 

OUT 

0 
0 
[I 
0 
0 
0 

QC LIMITS 
(35-114) 
(43-116) 
(33-141) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogate diluted out 

page 1 of 1 FORM II SV-1 

----
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2C 
WATER SEMIVOLATILESURROGATE RECOVERY 

Lab Name: GPLL_LABORATORIES Contract: NUS_SOUTHDIV 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A ---- --- --- ----

[
EPA 1 S1 r S2 r S3 1 

SAMPLE NO. _ (2FP) # l (PHL) # l (NBZ) # ~ 
S4 I S5 1 S6 

~ 

(FBP) # I (TBP) # . (TPH) # 

01 47 l 63 1 
02 1 

~ CEF1645101 44 I 

l 
CEF1611DD01 49 l 51 75 

~ SBLKA 03 
04 
05 
06 
07 
08 
09 
10 

f SBLK407MS 
SBLK407MSD 
CEF1621S01 
CEF1623D01 
CEF16DP101 
CEF1642101 
CEF1622101 

• > 

S1 (2FP) 
S2 (PHL) = 
S3 (NBZ) 
S4 (FBP) = 
S5 (TBP) = 
S6 (TPH) 

47 l 50 71 
50 57 74 
48 56 79 
65 63 70 
51 

f 65 
31 

t 62 

53 66 
59 73 
43 74 
62 73 

2-Fluorophenol 
Phenol-d5 
Nitrobenzene-d5 
2-Fluorobiphenyl 
2,4,6-Tribromophenol 
Terphenyl-d 14 

. 
80 
94 
76 
94 
80 
84 
77 
83 
84 
76 . 

QC LIMITS 
(21-100) 
(10-94) 
(35-114) 
(43-116) 
(10-123) 
(33-141) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogate diluted out 

page 1 of 1 FORM II SV-1 

108 j/157* I) 
89 .~ 14BY 
65 : 135 
82 1 100 
90 

j 
122 

74 ~47*_~ 
78 136 
83 140t 
52 i 12 
69 J ~ 

TOT 

OUT 

1 
1 
0 
0 
0 
1 
0 

o ~ 
0 
1 

2005 
8270C 



5B-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPL LABORATORIES 

Lab Code: GPLL Case No.: N/A 
-----''---

Lab File ID: C16981.D 

Instrument ID: HP#C 

Contract: NUS SOUT 

SAS No.: NIA SDG No.: NIA ----
DFTPP Injection Date: 09/18/98 

DFTPP Injection Time: 11 :22 ------ -----

m/e 

51 

68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

442 

443 

I 

i 

l 

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 - 110.0% of mass 198 

17.0 - 23.0% of mass 442 

1-Value IS % mass 69 2-Value IS % mass 442 

% RELATIVE 

ABUNDANCE 

54.7 

0.0 ( 0.0)1 

63.7 

0.3 ( 0.4)1 

44.2 

0.5 

100.0 

7.4 

22.9 
j 2.4 

13.1 

85.5 

17.8 ( 20.8)2 
J 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

LAB 

I
, EPA 

SAMPLE NO. SAMPLE ID 1------------ ---------------
01 i SSTD050 SSTD050 
021 SSTD160 SSTD160 
031 SSTD010 SSTD010 

LAB DATE TIME 1 
FILEID ANALYZED ANALYZED 

C16982.D 09/18/98 11:38 
1 C16983.D 09/18/98 12:25 

C16984.D 09/18/98 13:16 
041

1 

SSTD020 SSTD020 
05 SSTD080 SSTD080 

C16985.D 09/18/98 14:04 
C16986.D 09/18/98 14:54 

061 SSTD120 SSTD120 C16987.D 09/18/98 15:42 J 

page 1 of 1 FORMVSV 8270C 
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.. Response Factor Report 5970 - In 

Method C:\HPCHEM\1\METHODS\ME8270C.M 
Title SW-846 Method 8270 
Last Update Sat Sep 19 09:00:15 1998 
Response via Initial Calibration 

Calibration Files 
50 =C16982.D :L60 =C16983.D 10 =C16984.D 
20 =C16985.D 80 =C16986.D 1.20 =C16987.D 

Compound 50 . 160 1.0 20 80 1.20 Avg %RSD 
-------------------------------------------------------------------------

41) 
42) 
43) 
44) 
45) 
46 ) 
47) 
48) 
49) 
50 ) 
51) 
52) 

53) 
54) 
55) 
56) 
57) 
58 ) 
59) 
60 ) 
61) 
62) 
63) 
64) 

T 
MC 
T 
TP 
T 
M 
MP 
T 
T 
T 
T 
S 

I 
T 
TC 
T 
T 
MC 
T 
T 
T 
T 
T 
TC 

65) I 
66) M 
67) S 
68) T 
69) T 
70) T 
71) T 
72) T 

2,6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phen 
Diethylphthalate ~ 
4-Nitroaniline 
2,4,6 Tribromopheno 

Phenanthrene-d10 
4,6-Dinitro-2-methy 
n-Nitrosodiphenylam 
4-Bromophenyl-pheny 
Hexachlorobenzene 
Pentachlorophenol 
Benzidine 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 

Chrysene-d12 
Pyrene 
Terphenyl-d14 
Butylbenzylphthalat 
3,3'-Dichlorobenzid 
Benzo[a]anthrace~ 
Chrysene 
bis(2-Ethylhexyl)ph 

73) 
74) 
75) 
76) 
77) 
78 ) 
79) 
80) 

I Perylene-d12 
TC Di-n-octylphthalate 
T Benzo[b]fluoranthen 
T Benzo[k]fluoranthen 
TC Benzo[a]pyrene 
T Indeno[1,2,3-cd]pyr 
T Dibenz[a,h]anthrace 
T,Benzo[g,h,i]perylen 

0.370 0.329 0.377 0.363 0.357 0.353 0.358 4.64 
1..1.34 0.792 1..446 1..316 1..005 0.912 1.101 22.52 
0.310 0.248 0.412 0.362 0.289 0.267 0.315 19.65 

·0.181 0.181 0.1.33 0.1.44 0.194 0.1.88 0.1.70 14.78 
1..575 1..250 1..944 1.. 725 1..465 1..352 1..552 16.38 
0.491 0.450 0.497 0.486 0.486 0.473 0.480 3.54 
0.171 0.155 0.191 0.:L78 0.1.76 0.1.60 0.172 7.45 
1..129 0.840 1..530 1..394 1..010 0.912 1.136 24.12 
0.622 0.509 0.777 0.718 0.615 0.561 0.634 15.61 
1.432 1.162 1. 727 1.650 1.395 1.281 1.441 14.93 
0.338 0.263 0.424 0.407 0.326 0.288 0.341 18.73 
0.299 0.279 0.309 0.308 0.303 0.289 0.298 3.96 

----------------ISTD----------------------
0.133 0.137 0.136 0.132 0.146 0.129 0.135 4.20 
0.494 0.458.0.633 0.577 0.520 0.456 0.523 13.39 
0.204 0.182 0.254 0.234 0.207 0.191 0.212 12.84 
0.316 0.276 0.399 0.374 0.319 0.292 0.329 14.50 
0.189 0.193 0.161 0.164 0.202 0.188 0.183 9.04 
0.006 0.006 0.006 0.006 0.007 0.006 0.006# 2.23 
0.974 0.786 1.261 1.103 0.928 0.883 0.989 17.12 
0.988 0.802 1.226 1.104 0.951 0.883 0.992 15.41 
0.889 0.773 1.123 1.016 0.892 0.824 0.920 14.00 
1.430 1.126 1.757 1..532 1.303 1.218 1.394 16.47 
1..030 0.887 1.361 1.1.55 1..020 0.872 1.054 17.36 

----------------ISTD----------------------
1.1591.127 1.497 1.391 1.234 1.218 1.271 11.28 
0.788 0.756 1.041 0.968 0.838 0.827 0.870 12.73 
0.715 0.707 0.861 0.836 0.768 0.762 0.775 8.09 
0.452 0.391 0.529 0.485 0.436 0.409 0.450 11.31 
1..165 1.138 1.379 1.288 1.171 1.165 1.218 7.79 
1.111 1..026 1.278 1..228 1..094 1..090 1.1.38 8.37 
1.069 0.945 :L.186 :L.155 1.012 1.027 1.066 8.54 

----------------ISTD-------~--------------
1.804 1..789 2.079 1..987 1..8621..989 1.91.8 6.10 
1.294 1..188.1.386 1.295 1..247 1~332 1.290 5.~9 

1.139 1.052 1.318 1.228:1..112 1.211 1.177~05 
1..095 1.106 1.279 1.205 1..133 1.135 1.159 6.07 
1..291 0.967 :L.421 1..350 1.206 1.176 1.235 12.90 
1.060 0.859 1.155 1.139 1..007 0.955 1..029 10.98 
0.984 0.703 1.149 1..1.30 :1..001 0.973 0.990 16.15 

(#) = Out of Range 
ME8270C.M Sat Sep 19 09:1.2:43 1998 W63 BNA Page 2 
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5B-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPL LABORATORIES Contract: NUS SOUT 
---=--------~~-------

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A 
~~-- -------

Lab File 10: C16996.D DFTPP Injection Date: 09/18/98 

Instrument 10: HP#C 

[m/e _ 

I
I 51 

68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

442 

I 443 
l __ 

------------

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mas·s 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 - 110.0% of mass 198 

17.0 - 23.0% of mass 442 

1-Value is % mass 69 

DFTPPlnjectionTime:_22...:...:...:...32=---____ _ 

% RELATIVE 

ABUNDANCE 

54.8 

0.0 ( 0.0)1 

61.6 

0.3 ( 0.5)1 

42.7 

0.0 

100.0 

7.3 

23.3 

2.4 

14.4 

91.9 

18.8 ( 20.5)21 

2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 

r EPA l SAMPLE NO. 

! SSTD050 
r SBLKA 
~ LCSA 
i CEF1641501 

page 1 of 1 

LAB 

SAMPLE 10 
SSTD050 
SBLK-402 
SBLK-402MS 
98091 02-01 G I 

LAB 

FILE 10 
C16997.D 
C17002.D 
C17003.D 
C17007.D 

FORMVSV 

DATE 

ANALYZED 

09/18/98 
09/19/98 
09/19/98 
09/19/98 

TIME 

ANALYZED 

22:50 
03:01 
03:52 
07:13 

8270C 

2010 



5B-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPL LABORATORIES Contract: NUS SOUT 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA --- ----
Lab File 10: C1699S.D DFTPP Injection Date: 09/18/98 

Instrument 10: HP#C ------ DFTPPlnjectionTime:_22_:_32 ___ _ 

r-=t~ 
68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

I 442 
I 443 

1 

I 

I 
1 __ l 

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 - 110.0% of mass 198 

17.0 - 23.0% of mass 442 

1-Value IS % mass 69 

% RELATIVE 

ABUNDANCE 

54.8 

0.0 ( 0.0)1 

61.6 

0.3 ( 0.5)1 

42.7 

0.0 
100.0 , 

7.3 I 
23.3 

2.4 

14.4 

91.9 

18.8 ( 20.5)21 
J 

2-Value IS % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

1 EPA LAB LAB 

i SAMPLE NO. SAMPLE 10 FILEID 

01~ SSTD050 
1 

DATE 

ANALYZED -----. 
TIME 

ANALYZED I 
SSTD050 C16997.D 09/18/98 22:50 

021 SBLKA SBLK-402 C17002.D 
03 LCSA SBLK-402MS C17003.D 
041 CEF1643S01 9809110-01G C17008.D 
051 CEF1644101 9809110-02G C17009.D 
OSI CEF1610S01 9809110-03G C17010.D 

09/19/98 
09/19/98 
09/19/98 
09/19/98 
09/19/98 

03:01 
03:52 
08:03 
08:54 
09:41 

page 1 of 1 FORMVSV 8270C 
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5B-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPL LABORATORIES Contract: NUS_SOUT 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA --- ----
Lab File ID: C17011.D DFTPP Injection Date: 09/19/98 

Instrument ID: HP#C DFTPP Injection Time: 10:28 ------ -----

m/e 

51 

68 

69 

70 

127 

197 

198 

199 
I 275 

365 

441 

l442 I 
443 

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 -110.0% of mass 198 

17.0 - 23.0% of mass 442 

% RELATIVE 

ABUNDANCE 

55.8 

0.0 ( 0.0 )1 

62.3 

0.3 ( 0.5)1 

44.9 

0.0 
100.0 

7.3 

23.3 

2.5 

14.7 

94.7 

19.5 ( 20.6)2 
J 

1-Value IS % mass 69 2-Value IS % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 

EPA 

SAMPLE NO. 

SSTD050 
CEF1609D01 

page 1 of 1 

LAB LAB 

SAMPLE ID FILE ID 

SSTD050 C17012.D 
9809110-04G C17013.D 

FORMVSV 

DATE TIME 

ANALYZED ANALYZED 

09/19/98 10:44 
09/19/98 11:31 

8270C 

2011 



58-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

OECAFLUOROTRIPHENYLPHOSPHINE (OFTPP) 

Lab Name: GPLL LABORATORIES Contract: NUS_SOUT 

Lab Code: GPLL Case No.: N/A SAS No.: N/A SOG No.: N/A ---- ---
Lab File 10: 012960.0 

Instrument 10: HP#O ------

[ mle ION ABUNDANCE CRITERIA 

51 30.0 - 60.0% of mass 198 

68 Less than 2.0% of mass 69 

69 Mass 69 Relative abundance 

70 Less than 2.0% of mass 69 

127 40.0 - 60.0% of mass 198 

197 Less than 1.0% of mass 198 

198 Base Peak, 100% relative abundance 

199 5.0 to 9.0% of mass 198 

275 10.0 - 30.0% of mass 198 

365 Greater than 1.0% of mass 198 

441 Present, but less than mass 443 

442 40.0 - 110.0% of mass 198 

443 17.0 - 23.0% of mass 442 

1-Value is % mass 69 

OFTPP Injection Date: 09/22/98 

OFTPP Injection Time: 09:47 

I 
j 

-----
% RELATIVE 

ABUNDANCE 

j 
58.2 i 

-------i 

I 
1 

0.0 0.0)1 i 
61.9 I 

----::0-----=. 5:--:---0=-. 8=-)-:-1 I 

1 

1 
7.1 

43.3 

0.0 

100.0 

24.4 

2.5 , 

f 
10.1 

65.4 
r 

l 13.0 19.9)2 j 
_______ J 

2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANDARDS: 

f EPA LAB LAB DATE 1 TIME i 
I 
i SAMPLE NO. SAMPLE 10 FILE 10 ANALYZED ANALYZED , 

09/22198 I 011 SSTD050 SST0050 012961.0 10:11 
SST0020 012964.0 09/22/98 13:19 02 SST0020 

03\ SST0080 SST0080 012965.0 09/22198 14:18 
041 SST0120 SST0120 012966.0 091221981 15:15 
05, SST0160 SST0160 012967.0 09/22198 16:14 
061 SSTD010 SST0010 012969.0 09/22/98 18:12 

page 1 of 1 FORMVSV 8270C 
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6C 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: GPLL_LABORATORIES Contract: NUS SOUTH 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SOG No.: N/A ---- --- --- -------
Instrument 10: HP#O ------ Calibration Oate(s): 09/22/98 09/22198 

Calibration Times: 10:11 18:12 

RRF10 = 012969.0 RRF20 = 012964.0 I RRF160 = 
RRF80 = 012965.0 RRF120 = 012966.0 012967.0 

LAB FILE 10: 

RRF50 = 012961.0 

-C-O-M-P-O-U-N-O------[ RRF1U I RRF20 [RRF50 1 RRF80 [RRF120]RRF160! RRF I-:-~o-' 

-::

4-.,.=N,-"it""ro"-,p:or:
he

:.:.:.
n

,,,,0.!..l1 ,.:-==.:..:,,-,== ___ *l 1 0114 f' 

01491 0131 0133 0130 j 0132

1

] 9.4 Fluorene 26.9 1.474 1.474 1.110 0.971 0.876 0.780 j 1.114 j 
4-Chlorophenyl-phenylether 22.4 0.645 0.633 0.589 0.501 0.441 0.347 J 0.526 j 
Oiethylphthalate 17.7 1.621 1.626 1.364 1.287 1.188 ,.023\ 1.351 i 
4-Nitroaniline 15.1 0.293 j 0.344 0.302 0.256 0.242 0.234 0.278 I 

4,6-0initro-2-methylphenol 9.1 J 0.114 0.144 0.137 0.134 0.142 0.134 i 
n-Nitrosodiphenylamine * 12.8 0.546 J 0.592 0.537 0.497 0.438 0.427 I 0.506 ! 

0.132 r 4-Bromophenyl-phenylether 12.9 0.176 t 0.185 0.162 0.151 0.142 0.158, 
Hexachlorobenzene 15.1 0.216 0.221 0.193 0.176 0.161 

0.
,53

1 
0.187 

Benzidine 10.5 0.005 1 0.007 0.006 0.006 0.007 0.007 0.006 
Pentachlorophenol 16.4 

1.131 t 0.063 0.089 0.086 0.095 0.099 0.086 
Phenanthrene 17.6 1.181 1.005 0.915 0.825 0.749\ 0.968 
Anthracene 16.7 1.155 i 1.012 0.938 0.803 0.769 0.968 1.129 f , 
Carbazole i 11.0 0.887 ! 

0.
983l 0.912 0814

j 
0.775 0.732 j 0.850 

Oi-n-butylphthalate 1 I 17.9 
!--F~luc:::.or~a~nt~hc:::.en!.!.:e::""-______ *l!· l 12.6 

1.633 f 1.788 1.449 1.354 1.204 1.117 1.424 
0.956 1.068 0.998 0.859 0.813 0.771 0.911 

Pyrene j 10.1 1.750 [ 
1.764 ! 1.576 1.641 1.423 1.382 1.589 

Butylbenzylphthalate I 8.5 
-=3c::,3c....'-O!::O.i""c!.!.:hl-"'orc:::o.=:be:::.!n.=z:.:..=id:..:..:.in.:=e'---___ j. 1 11.6 

1.094 l 1.188 1.061 1.121 0.993 0.937 1.065 
0.363 J 0.443 0.409 0.363 0.339 0.329 i 0.374 

Benzo[a]anthracene I 3.9 

Chrysene j ~ 5.7 

1.184 1.321 1.212 1.242 1.221 1.211 l 1.232 

1.276t 1.171 1.164 1.141 1.123 1.079 1.159 
bis(2-Ethylhexyl)phthalate 10.1 
-=O,,--i-,-,-n-o-=::::.cty~lp.!.!:ht::..:h=al=.at==e _____ * t 9.3 

1.614 1.808 1.579 1.707 1466j 1.365 1.590 
2.616 3.223 3.134 2.869 

Benzo[b]fluoranthene 1 6.5 
f Benzork]fluoranthene 6.2 

2.893

1 
_2:.776 2.573 j ---

1.216 1.456 1.240 1.335 _1·314 1.352 1.319 ---
1.248 1.344 1.243 1.166 _1·202 t 1.127 1.222 ---

f 8.3 
6.6 ! 

Benzo[a]pyrene * 
~ndenor1 2 3-cd]pyrene 

1.049 1.309 1.170 1.097 1.112 1.073 1.135 ---
1.131 t ---

1.213 1.316 1.099 1.244 1.169 1.195 
Oibenz[a,h]anthracene 
Benzo[9, h, i]ee!ylene l 
2-Fluorophenol I 

I Phenol-d5 
Nitrobenzene-d5 

1.036 1.162 0.874 ! 0.916 
0.956 1.0851 0.981 0.961 . 
1.228] 1.283 1.164+ 1.125 
1.725 2.056 1.699

1 
1.740 

0.
423

1 
0.466 0.421 0.392 

1.239 1.308 1.052 0.957 
0.104 0.1351 0.129 t 0.106] 
1.120 J 1.132 ] 0.987 1.026 j 

2-Fluorobiphenyl 
2,4,6-Tribromophenol 
T erphenyl-d 14 

(1) Cannot be separated from Diphenylamine 
* Compounds with required minimum RRF and maximum %RSO values. 

All other compounds must meet a minimum RRF of 0.010. 

FORM VI SV-2 

0.964 [=1.043 _9.999 
1.034 _1.030 __ 1.008 
1.096 _1·089 _1·164 
1.694 1.662 1.763 
0.401 0.373 0.413 
0.892 0.810 1.043 
0.112 0.106 0.115 
0.905 0.856 j 1.004 

2045 

10.4 i 
5.0, 
6.7 ! 
8.3 i 
7.81 

18.9 J 

11.81 
11.1 J 

8270C 



56-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPLL LABORATORIES 

Lab Code: GPLL Case No.: N/A ---
Lab File ID: D13025.D 

Instrument ID: HP#D ------
-1 

m/e I ---1-------------
51 I 30.0 - 60.0% of mass 198 

ION ABUNDANCE CRITERIA 

I 
68 i Less than 2.0% of mass 6 9 

69 I Mass 69 Relative abunda 
70 Less than 2.0% of mass 6 

nce 

9 

127 40.0 - 60.0% of mass 198 

197 Less than 1.0% of mass 198 

198 Base Peak, 100% relative abundance 
199 5.0 to 9.0% of mass 198 

275 10.0 - 30.0% of mass 198 

365 Greater than 1.0% of ma ss 198 

441 Present, but less than ma ss443 

442 40.0-110.0%ofmass19 8 

Contract: NUS SOUT 

SAS No.: N/A SDG No.: N/A ---- -------
DFTPP Injection Date: 09/25/98 

DFTPP Injection Time: 09:57 --------

I 
% RELATIVE 

ABUNDANCE 

57.4 
[ 0.0 ( 0.0}1 

59.0 

0.0 ( 0.0}1 

40.2 

0.0 

100.0 
7.6 

24.5 

2.5 
10.4 

I 61.0 

l 443 ~1~7~.0_-_2~3~.0~o/i_o_Of_m~a~s~s_4_42 ____ ~_~~~_~~ 
1-Value is % mass 69 2-Value is % mass 442 

J 
12.5 ( 20.4)2 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, AND STANOARDS: 

I 
EPA 

I SAMPLE NO. 

01i SST0050 
021 CEF164SI01 
031 CEF1611D001 

page 1 of 1 

LAB 

SAMPLE ID 

SSTOOSO 
9809117-01 G 
9809117-02G 

LAB 

FILE ID 
013026.0 
013037.0 
013038.0 

FORMVSV 

DATE ! TIME 
ANALYZED ANALYZEO I 10:17 09/2S/98 

09/2S/98 
09/2S/98 

__ -.:2::=.:0,,-,-: 1.!..!S,--
21:12 

8270C 

2009 



58-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

OECAFLUOROTRIPHENYLPHOSPHINE (OFTPP) 

Lab Name: GPLL_LABORATORIES 

Lab Code: GPLL Case No.: N/A ----
Lab File 10: 013041.0 

Instrument 10: HP#O ------

m/e ION ABUNOANCE CRITERIA 

51 

68 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

69 Mass 69 Relative abundan ce 

70 Less than 2.0% of mass 69 

127 40.0 - 60.0% of mass 198 

197 Less than 1.0% of mass 19 8 
198 Base Peak, 100% relative abundance 
199 5.0 to 9.0% of mass 198 

-
275 10.0 - 30.0% of mass 198 

198 Greater than 1.0% of mass 

Present, but less than mas 

40.0 - 110.0% of mass 198 
s443 

Contract: NUS SOUT 

SAS No.: N/A SDG No.: N/A --- ----
OFTPP Injection Oate: 09/25/98 

OFTPP Injection Time: 23:17 -----

% RELATIVE 

ABUNOANCE 

59.1 

0.0 ( 0.0)1 

56.5 

0.0 ( 0.0)1 

40.8 

0.0 
100.0 

6.4 

25.5 

2.9 

11.5 

64.9 

365 

441 

442 

443 17.0 - 23.0% of mass 442 12.8 ( 19.8)2 

~~~--~-=========~==~j---------1-Value is % mass 69 2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSO, BLANKS, ANO STANOAROS: 

01 
02 
03 
04 
05 
06 
07 
08 
09 

I 
I 

1 

i 
I 
i 

I 

I 
I 

EPA LAB r LAB 

SAMPLE NO. SAMPLE 10 I FILE 10 

SST0050 SST0050 013042.0 
SBLKA SBLK-407 013043.0 
SBLK407MS SBLK-407MS 013044.0 
SBLK407MSO SBLK-407MSO 013045.0 
CEF1621S01 9809117 -03G 013046.0 
CEF1623001 9809117 -04G 013047.0 
CEF160P101 9809117-05G 013048.0 
CEF1642101 9809129-01 G 013049.0 
CEF1622101 9809129-02G 013050.0 

page 1 of 1 FORMVSV 

OATE 1 TIME 

ANALYZEO. ANALYZEO 

09/25/98 23:37 
09/26/98 00:35 
09/26/98 01:32 
09/26/98 02:29 
09126/98 03:27 
09/26/98 04:24 
09/26/98 05:21 
09/26/98 06:19 I 

09/26/98 07:16 I 

8270C 

2010 



58-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPL LABORATORIES 

Lab Code: GPLL Case No.: N/A ----
Lab File ID: C17437.D' 

Instrument ID: HP#C 

-=-1 
51 

68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

442 

443 

-

------

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 - 110.0% of mass 198 

17.0 - 23.0% of mass 442 

1-Value IS % mass 69 

Contract: NUS SOUT 

SAS No.: N/A SDG No.: N/A 
---- ----

DFTPP Injection Date: 10/13/98 

DFTPP Injection Time: 09:31 ---------
% RELATIVE 

ABUNDANCE 

36.4 

0.0 ( 0.0)1 

49.1 

0.2 ( 0.4)1 

49.7 

0.0 I 
100.0 ] 

7.1 

j 22.4 

2.4 

10.2 

1 67.9 

13.7 ( 20.1 )21 
-

2-Value IS % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

r EPA LAB I LAB DATE 1 TIME 1 
I SAMPLE NO. SAMPLEID FILEID ANALYZED ANALYZED I , 

101131981 i 01i SSTD050 SSTD050 C17438.D 09:49 
02[ SSTD160 SSTD160 C17439.D 10/13/98 10:40 

1 031 SSTD010 SSTD010 C17440.D 10/13/98 11:30 
04; SSTD020 SSTD020 C17441.D 10/13/98 12:21 1 
051 SSTD080 SSTD080 C17442.D 10/13/98 13:12 

1 SSTD120 C17443.D 10/13/98 14:04 06 SSTD120 

page 1 of 1 FORMVSV 8270C 
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Response Factor Report 5970 - In 

Method C:\HPCHEM\1\METHODS\MES270C.M 
Title SW-846 Method 8270 
Last Update Tue Oct 13 15:07:03 1998 
Response via Initial Calibration 

Calibration Files 
50 =C17438.D 160 =C17439.D 10 =C17440 .D 
20 =C17441.D 80 =C17442.D 120 =C17443.D 

Compound 50 160 10 20 80 120 Avg %RSD 
-------------------------------------------------------------------------

41} 
42} 
43 } 
44} 
45} 
46) 
47) 
48 } 
49} 
SO) 
51) 
52) 

53} 
54) 
55) 
56 ) 
57) 
58 ) 
59 ) 
60 ) 
61) 
62) 
63) 
64) 

T 
MC 
T 
TP 
T 
M 
MP 
T 
T 
T 
T 
S 

I 
T 
TC 
T 
T 
MC 
T 
T 
T 
T 
T 
TC 

65} I 
66) M 
67) S 
68) T 
69) T 
70) T 
71) T 
72) T 

73) I 
74} TC 
75) T 
76) T 
77) TC 
78) T 
79) T 
80) T 

2,6-Dinitrotoluene 
Acenaphthene 
3-Nitroaniline 
2,4-Dinitrophenol 
Dibenzofuran 
2,4-Dinitrotoluene 
4-Nitrophenol 
Fluorene 
4-Chlorophenyl-phen 
Diethylphthalate 
4-Nitroaniline 
2,4,6 Tribromopheno 

Phenanthrene-d10 
4,6-Dinitro-2-methy 
n-Nitrosodiphenylam 
4-Bromophenyl-pheny 
Hexachlorobenzene 
Pentachlorophenol 
Benzidine 
Phenanthrene 
Anthracene 
Carbazole 
Di-n-butylphthalate 
Fluoranthene 

Chrysene-d12 
pyrene 
Terphenyl-d14 
Butylbenzylphthalat 
3,3'-Dichlorobenzid 
Benzp[a] anthracene 
Chrysene 
bis(2-Ethylhexyl)ph 

Perylene-d12 
Di-n-octylphthalate 
Benzo[b]fluoranthen 
Benzo[k]fluoranthen 
Benzo[a]pyrene 
Indeno[1,2,3-cd]pyr 
Dibenz[a,h]anthrace 
Benzo[g,h,i]perylen 

0.342 0.351 0.309 0.339 0.344 0.374 0.343 6.19 
1.169 1.187 1.163 1.230 1.178 1.243 1.195 2.81 
0.303 0.215 0.314 0.366 0.276 0.229 0.284 19.81 
0.145 0.186 0.118 0.189 0.205 0.169 21.27 
1.551 1.625 1.599 1. 752 1. 664 1.681 1.645 4.26 
0.451 0.501 0.393 0.441 0.482 0.514 0.464 9.65 
0.142 0.161 0.105 0.128 0.168 0.163 0.144 16.93 
1.261 1.238 1. 300 1.385 1.320 1.282 1.298 3.96 
0.591 0.632 0.592 0.613 0.613 0.616 0.609 2.58 
1.382 1.441 1.362 1.523 1.457 1.492 1.443 4.30 
0.319 0.320 0.347 0.373 0.366 0.356 0.347 6.62 
0.203 0.224 0.167 0.186 0.207 0.210 0.200 10.13 

----------------ISTD----------------------
0.139 0.136 0.090 0.122 0.143 0.142 0.129 16.01 
0.560 0.538 0.531 0.561 0.521 0.528 0.540 3.16 
0.191 0.190 0.177 0.195 0.186 0.179 0.186 3.84 
0.274 0.254 0.244 0.270 0.252 0.246 0.257 4.92 
0.150 0.154 0.102 0.136 0.155 0.151 0.141 14.51 
0.006 0.006 0.005 0.006 0.006 0.006 0.006# 5.60 
1.035 0.990 1.008 1.121 1.043 1.009 1.034 4.52 
1.042 1.003 0.989 1.099 1.052 1.038 1.037 3.76 
0.929 0.930 0.922 1.033 0.966 0.953 0.956 4.36 
1.421 1.242 1.377 1.573 1.381 1.319 1.385 7.99 
0.981 0.960 1.017 1.189 1.039 1.014 1.033 7.87 

- - -"- - - - - - - - - - - - - I STD- - - - - - - - - - - - - - - - - - - - --
1.517 1.584 1.484 1.492 1.446 1.416 1.490 3.92 
0.966 1.004 0.939 0.952 0.919 0.885 0.944 4.31 
0.888 0.913 0.823 0.888 0.878 0.883 0.879 3.40 
0.399 0.351 0.390 0.425 0.417 0.361 0.390 7.64 
1.211 1.242 1.180 1.321 1.233 1.246 1.239 3.81 
1.119 l.152 1.114 1.238 1.178 1.146 1.158 3.96 
1.208 1.252 1.167 1.264 1.267 1.217 1.229 3.18 

----------------ISTD----------------------
2.490 2.796 2.243 2.542 2.593 2.927 2.599 9.24 
1.378 1.484 1.260 1.517 1.465 1.566 1.445 7.61 
1.280 1.397 1.252 1.437 1.431 1.501 1.383 7.01 
1.152 1.247 1.112 1.249 1.224 1.269 1.209 5.19 
1.014 1.012 0.871 0.945 1.000 0.952 0.966 5.72 
0.829 0.850 0.701 0.760 0.851 0.799 0.798 7.38 
0.792 0.701 0.698 0.768 0.753 0.676 0.731 6.31 

(#) = Out of Range 
ME8270C.M Tue Oct 13 15:07:55 1998 "W63 BNA Page 2 
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56·8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPL LABORATORIES 

Lab Code: GPLL --'---=---- Case No.: N/A ---
Lab File 10: C17445.D 

Instrument 10: HP#C 

Contract: NUS SOUT 

SAS No.: N/A SDG No.: N/A 
--- ------

DFTPP Injection Date: 10/13/98 

DFTPP Injection Time: 16:34 ------ --------

m/e 

51 

68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

442 

443 

I 

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 - 110.0% of mass 198 

17.0 - 23.0% of mass 442 

1-Value IS % mass 69 2-Value IS % mass 442 

% RELATIVE 

I ABUNDANCE 

40.1 

0.0 ( 0.0)1 

53.0 

0.3 ( 0.5)1 

51.9 

0.0 j 
100.0 I 

7.3 1 
20.0 1 

2.0 I 
8.5 j 54.5 

11.0 ( 20.1)2 I 
I 
I 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

01 
02 
03 
04 
05 

r 

I 
I 
I 
I 
: 
I 
I 

EPA 

SAMPLE NO. 

SSTD050 
SBLKA 
SBLKAMS 
CEF1635S01 
CEF1627101 

page 1 of 1 

LAB I 
SAMPLE 10 --

SSTD050 1 SBLK-419 
-'S=B:;.:L::...;K'-'-4'-:'.1=9M;;.;cS=--__ 
9809149-03G 
9809149-04G 

LAB 

FILE 10 

C17446.D 
C17453.D 
C17454.D 
C17458.D 
C17459.D 

FORMVSV 

1 
TIME 

ANALYZED 1 
DATE 

ANALYZED . 
10/13/98 1 16:51 
10/13/98 23:04 
10/13/98 23:58 
10/14/98 03:33 
10/14/98 04:26 J 

8270C 

2009 



5B-8270 
SEMIVOLATILE ORGANIC INSTRUMENT PERFORMANCE CHECK 

DECAFLUOROTRIPHENYLPHOSPHINE (DFTPP) 

Lab Name: GPLL LABORATORIES Contract: NUS SOUT 

Lab Code: GPLL Case No.: NIA SAS No.: NIA SDG No.: NIA --- --- ----
Lab File ID: C17461.D 

Instrument ID: HP#C 

mle 

51 

68 

69 

70 

127 

197 

198 

199 

275 

365 

441 

I ::~ 
l __ , 

------

ION ABUNDANCE CRITERIA 

30.0 - 60.0% of mass 198 

Less than 2.0% of mass 69 

Mass 69 Relative abundance 

Less than 2.0% of mass 69 

40.0 - 60.0% of mass 198 

Less than 1.0% of mass 198 

Base Peak, 100% relative abundance 

5.0 to 9.0% of mass 198 

10.0 - 30.0% of mass 198 

Greater than 1.0% of mass 198 

Present, but less than mass 443 

40.0 - 110.0% of mass 198 

17.0 - 23.0% of mass 442 

1-Value IS % mass 69 

DFTPP Injection Date: 10/14/98 

DFTPP Injection Time: 08:38 -----

% RELATIVE 

ABUNDANCE 

31.9 

0.0 ( 0.0)1 

44.0 

0.2 ( 0.5 )1 

46.9 

0.0 
100.0 

7.6 

21.5 

2.4 

10.6 

71.4 

14.8 ( 20.8)2 

2-Value is % mass 442 

THIS CHECK APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

I EPA 

SAMPLE NO. 

01 1 

02 
03 
04 
05 

i SSTD050 
i CEF16DP201 
i CEF1632S01 
I CEF1633S01 
; SBLKAMSD 

page 1 of 1 

LAB 

SAMPLE ID 

SSTD050 
9809149-05G 
9809149-01G 
9809149-02G 
SBLK-419MSD 

LAB 

FILEID 

C17462.D 
C17463.D 
C17466.D 
C17467.D 
C17468.D 

FORMVSV 

DATE 1 
ANALYZED 

10/14/98 
10/14/98 
10/14/98 
10/14/98 
10/14/98 

2010 

. 
TIME 1 

ANALYZED I 

i 08:55 
09:49 
12:22 1 
13:16 -I 
14:07 I 

I 

8270C 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LABORATORIES 

Lab Code: GPLL ...::....:....=---- Case No.: N/A ---
Matrix: (soil/water) WATER 

Sample wtlvol: 1000 (g/ml) ML ---
Level: (Iow/med) LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1000 (uL) 

Injection Volume: 1.0 (uL) 

GPC Cleanup: (YIN) N pH: 7 ---

SBLKA 
Contract: NUS_SOUT 

SAS No.: N/A SDG No.: N/A c....:.:..:.-=--__ 
Lab Sample 10: SBLK-419 

Lab File 10: C17453.D 

Date Received: 

Date Extracted: 09/28/98 

Date Analyzed: 10/13/98 

Dilution Factor: 1.0 

CONCENTRATION UNITS: 

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

117-81-7 I bis(2-Ethylhexyl)phthalate GIZI J:25> 

FORM I SV-1 207 ~270C 



Quantitation Report 

H:\GCMSDATA\C\OCT1398\C17459.D 
14 Oct 98 4:26 

Vial: 
Operator: 

Data File 
Acq On 
Sample 
Mise 

9809149-04G 
CEF1627IOl NUS SOUTHDIV 

Inst 
960mls. HP#C CJD Multiplr: 

15 
CJD 
5970 
1. 00 

- In 

Quant Time: 

Method 
Title 
Last Update 
Response via 

Oct 14 10:26 1998 

C:\HPCHEM\1\METHODS\ME8270C.M 
SW-846 Method 8270 
Tue Oct 13 15:07:03 1998 
Initial Calibration 

Internal Standards R.T. QIon Response Cone Units Dev(Min) 

1) l,4-Dichlorobenzene-d4 
17) Naphthalene-d8 
32) Acenaphthene-d10 
53) Phenanthrene-d10 
65) Chrysene-d12 
73) Perylene-d12 

System Monitoring Compounds 
3) 2-Fluorophenol 
5) Phenol-d5 

18) Nitrobenzene-d5 
36) 2-Fluorobiphenyl 
52) 2,4,6 Tribromophenol 
67) Terphenyl-d14 

Target Compounds 

11.86 152 
14.19 136 
17.43 164 
20.21 188 
26.19 240 
33.29 264 

9.51 
11. 06 
12.84 
16.09 
18.89 
23.11 

112 
99 
82 

172 
330 
244 

72) bis(2-Ethylhexyl)phthalate 25.54 

1427394 
4599712 
2496911 
4173740 
2982820 
2081528 

2325607 
4631337 
2821765 
5553527 
2239645 
6047673 

40.00 ug/ml 
40.00 ug/ml 
40.00 ug/ml 
40.00 ug/ml 
40.00 ug/ml 
40.00 ug/ml 

0.01 
0.00 
0.00 
0.00 
0.01 
0.04 

Jsl. 87 
87.43 
60.16 
69.28 

179.83 
85.89 

%Reeovery 
ug/ml 25.94% 
ug/ml 43.71% 
ug/ml 60.16% 
ug/ml 69.28% 
ug/ml 89.92% 
ug/ml 85.89% 

-------------------------------------------------------------------------
(#) = qualifier out of range (m) = manual integration 
C17459.D ME8270C.M Wed Oct 14 10:46:24 1998 20~~_BNA Page 1 



Data File 
Acq On 
Sample 
Mise 
Quant Time: 

Method 
Title 
Last Update 
Response via 

9000000 

8000000 

7000000 

6000000 

5000000 

Quantitation Report 

Vial: H:\GCMSDATA\C\OCT1398\C17459.D 
14 Oct 98 4:26 Operator: 

1nst 
960mls. HP#C CJD Multiplr: 

9809149-04G 
CEF1627I01 NUS SOUTHDIV 
Oct 14 10:26 1998 

5S 

C:\HPCHEM\1\METHODS\ME8270C.M 
SW-846 Method 8270 
Wed Oct 14 10:10:27 1998 
Single Level Calibration 

I 
3 S 

52S 

67S 

171 321 
531 

118S 

3S 
4000000 

3000000 

651 

2000000 

731 

C17459.D ME8270C.M Wed Oct 14 10:46:39 1998 

15 
CJD 
5970 - In 
1. 00 

Page 2 
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Client 

W.O. No. 

SDG# 

Date 

CASE NARRATIVE 

DISSOLVED GASES IN WATER 

NUS_SOUTHDIV 

9809102 

N/A 

October 9, 1998 

1. One water sample was received on September 15, 1998. The sample 
was analyzed for dissolved gases by GC (FID). 

2. MS/MSD analyses were shared with wo# 9809117 and performed on 
sample D CEF-16-451-01M. 

3003 



Client 

W.O. No. 

SDG# 

Date 

CASE NARRATIVE 

DISSOLVED GASES IN WATER 

NUS_SOUTHDIV 

9809110 

N/A 

October 9, 1998 

1. Four water samples were received on September 16, 1998. The samples 
were analyzed for dissolved gases by GC (FID). 

2. MS/MSD analyses were shared with wo# 9809117 and performed on 
sample D CEF-16-451-01M. 

3. Due to high methane levels, samples CEF-16-441-01, CEF-16-10S-01, 
and CEF-16-09D-01 were reanalyzed at a dilution. 

"/10( /0/'1/1 i
mP [OIGtlqy 



Client 

W.O. No. 

SDG# 

Date 

CASE NARRATIVE 

DISSOLVED GASES IN WATER 

NUS_SOUTHDIV 

9809117 

N/A 

October 9, 1998 

1. Five water samples were received on September 17, 1998. The samples 
were analyzed for dissolved gases by GC (FID). 

2. MS/MSD analyses were performed on sample D CEF-16-451-01M. 

3. Due to high methane levels, samples D CEF-16-11 DD-01 and D CEF-16-
23D-01 were reanalyzed at a dilution. 

3003 



Client 

W.O. No. 

SDG# 

Date 

CASE NARRATIVE 

DISSOLVED GASES IN WATER 

NUS_SOUTHDIV 

9809129 

N/A 

October 9, 1998 

1. Two water samples were received on September 18, 1998. The samples 
were analyzed for dissolved gases by GC (FID). 

2. MS/MSD analyses were shared with wo# 9809117 and performed on 
sample D CEF-16-451-01M. 

"1fJ1-
\Olqlc\~ 

m( I D lq lq't 

3003 



Client 

w.o. No. 

SDG# 

Date 

CASE NARRATIVE 

DISSOLVED GASES and ALCOHOLS IN WATER 

NUS_SOUTHDIV 

9809149 

N/A 

October 12,1998 

1. Five water samples were received on September 23, 1998. The samples 
were analyzed for dissolved gases by GC (FID). ./ 

~ /O/Il./I{t> 

2. MS/MSD analyses for dissolved gases were shared with WO# 9800/117 
performed on sample D CEF-16-451-01. 

3. Due to high methane levels, sample D CEF-16-35S-01 was reanalyzed at 
a dilution. 

1~ 
\1)((LIa{ 

t\J'. IO~( )(~ 

3003 



1B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: GPL LASORA TORIES 

Lab Code: GPES 

Matrix: (soil/water) 

Sample wtlvol: 

Level: (Iow/med) 

Case No.: 9809102 

WATER 

10 (g/ml) _M_L __ 

LOW 

% Moisture: decanted:(Y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethylene 

GBLKA 
Contract: NUS_SOUT 

SAS No.: N/A SDG No.: N/A 
..:...::..:.-"----

Lab Sample 10: GBLKA -------
Lab File 10: N11370.D 

Date Received: 09/15/98 

Date Extracted: -----
Date Analyzed: 09/28/98 

Dilution Factor: 1.0 -----

CONCENTRATION UNITS: 
(uglL or ug/Kg) UG/L 

....-
r 2.2 

~.ts 

6.2 

Q 
,") 
VJ 

U 
U 

FORM I SV-1 8015M 

3031 



1 B EPA SAMPLE NO. 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

GBlKA 
Lab Name: -=G-'-P-=.L ___ LA_BO_RA_T_O"-R_I_ES _____ Contract: NUS_SOUT 

Lab Code: GPES Case No.: 9809129 SAS No.: N/A SDG No.: N/A 

WATER Matrix: (soillwater) 

Sample wtlvol: 10 (g/ml) _M_L __ 

Level: (Iow/med) LOW 

% Moisture: decanted:(y/N) N 

Concentrated Extract Volume: 1 (uL) 

Injection Volume: 500. (uL) 

GPC Cleanup: (YIN) N pH: 

CAS NO COMPOUND 

74-82-8 Methane 
74-84-0 Ethane 
74-85-1 Ethvlene 

FORM I SV-1 

----
Lab Sample ID: GBLKA -------
Lab File ID: N11491.D 

Date Received: 09/18/98 

Date Extracted: -----
Date Analyzed: 10/01/98 

Dilution Factor: 1.0 -----

CONCENTRATION UNITS: 

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

{ 1.7 
5.8 
6.2 

a 
....... 
/J 

U 
U 

3034 
8015M 



-

Method H:\GCLCDATA\GAS\GASFID.M 
Title DISSOLVED GASES 
Last Update : Fri Sep 18 14:03:30 1998 

Calibration Files 
1 =Nl1242.D 
5 =Nl1243.D 

2 
10 

=N11240.D 
=N11244.D 

4 =Nl1241.D 

Compound 1 2 4 5 10 Avg %RSD 

1) T Methane 142.0 154.3 109.3 114.2 96.7 123.3 .~4i::> 
--------------------------------------------------------------------~--

2) T Ethane 16.7 17.3 18.2 19.2 17.0 17.7 .69 
3) T Ethylene 15.7 14.0 13.4 13.9 12.7 13.9 7.95 
4) T Propane 18.1 16.4 11.1 9.2 7.4 12.4 37.30 

.... _-

#) = Out of Range 
GASFID.M Thu Sep 24 09:49:41 1998 W17 GC Page 1 

3013 



Quantitation Report 

Data File J:\GCLCDATA\GAS\SEP2898\Nl138l.D 
Aeq On 
Sample 
Mise 
IntFile 
Quant Time: 

Quant Method 
Title 
Last Update 
Response via 
DataAeq Meth 

Volume Inj. 
Signal Phase 
Signal Info 

28 Sep 98 15:19 
9809110-03D 100X 

rteint.p 
Sep 28 15:30 1998 Quant Results 

H:\GCLCDATA\GAS\GASFID.M 
DISSOLVED GASES 
Thu Sep 24 18:13:58 1998 
Multiple Level Calibration 
METPRO.MTH 

0.5 ML 
CARBOXEN 1006 PLOT 
30M X 0.53mm 

(QT Reviewed) 

Vial: 13 
Operator: TK 
Inst GC/FPD 
Mu1tip1r: 1. 00 

File: GASFID.RES 

Compound R.T. Response Cone Units 

Target Compounds 
1) T Methane 
2) T Ethane 
3) T Ethylene 
4) T Propane 

(f)=RT Delta> 1/2 Window 

1.26 
0.00 
0.00 
0.00 

Nl1381.D GASFID.M Mon Sep 28 17:09:10 1998 

~197 
o 
o 
o 

25.924 
N.D. 
N.D. 
N.D. 

ppb 
ppb 
ppb 
ppb 

(m)=manual into 
W17 GC Page 1 

:1n25 



Quantitation Report 

J:\GCLCDATA\GAS\SEP2898\Nl1381.D 
28 Sep 98 15:19 
9809110-03D 100X 

rteint.p 

Vial: 13 
Operator: TK 
Inst GC/FPD 
Multiplr: 1.00 

Data File 
Acq On 
Sample 
Mise 
IntFile 
Quant Time: Sep 28 15:30 1998 Quant Results File: GASFID.RES 

Quant Method 
Title 
Last Update 
Response via 
DataAcq Meth 

volume Inj. 
Signal Phase 
Signal Info 

Response_ 

7000 

6950 

6900 

6850 

6800 

6750 

6700 

6650 

6600 

6550 

6500 

6450 

6400 

6350 

6300 

6250 

6200 

6150 

6100 

6050 

6000 

5950 

5900 

5850 -A-. 
, , , i , , , , i , 

ITime 0.50 1.00 

Nl1381.D GASFID.M 

, 

H:\GCLCDATA\GAS\GASFID.M 
DISSOLVED GASES 
Thu Sep 24 18:13:58 1998 
Multiple Level Calibration 
METPRO.MTH 

0.5 ML 
CARBOXEN 1006 PLOT 
30M X 0.53mm 

N11381.0\DATA 

CD 

::! 

II \ 
:I , I i I , I , i , , , I i , , , , i , , , , i , , , , i , 

1.50 2.00 2.50 3.00 3.50 4.00 
, , 

Mon Sep 28 17:09:11 1998 

I 
I 

I 

"" ...--
, i , I , I i , , , , i , , , , i , , , , i , , , , 
4.50 5.00 5.50 6.00 6.50 

W17 GC Page 2 
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Data File 
Aeq On
"Sample 
Mise 
IntFile 

Method 
Title 
Last Update 
Response via 

J:\GCLCDATA\GAS\SEP2~98\Nl13-69.D -- _ - -=---~ _ ---Vi"a1-:-1 
28 Sep 98- 1"1:48 Operator:-~TK 
5 STD CCC Inst: GC/FPD

Multiplr: 1.00 
rteint.p 

H:\GCLCDATA\GAS\GASFID.M 
DISSOLVED GASES 
Thu Sep 24 18:13:58 1998 
Multiple Level Calibration 

Min. RRF 
Max. RRF Dev 

0.000 Min. Rel. Area 
20% Max. Rel. Area 

50% Max. R.T. Dev 0.50min 
150% 

Compound AvgRF CCRF %Dev Area% Dev(min) 

1 T Methane 123.321 100.241 -.-!8.z..) 31# 0.00 
----------------------------------------------------~ ---------------

2 T Ethane 17.670 18.866 - -6.8 27# 0.00 
3 T Ethylene 13.947 12.276 12.0 26# -0.01 

, 

-, 

-, 

---------------------------------------------------------------------------
(#) = Out of Rarige 
Nl1369.D GASFID.M 

SPCC's out = 0 CCC's out = O. 
Man Sep 28 16:28:08 1998 W17 GC Page 1 

3024 



-- ------------_ ------------- ---r---

J:\GCLCDATA\GAS\OCT0198\Nl1490.D 
01 Oct 98 10:11 

Vial: 3 
Operator: TK 

Data File 
Acq On 
Sample 
Misc 
IntFile 

5 STD CCC Inst GC/FPD 

rteint.p 

Method 
Title 
Last Update 
Response via 

Min. RRF 
Max. RRF Dev 

H:\GCLCDATA\GAS\GASFID23.M 
DISSOLVED GASES 
Thu Sep 24 18:13:58 1998 
Multiple Level Calibration 

0.000 Min. ReI. Area 
20% Max. ReI. Area 

Multiplr: 1.00 

50% Max. R.T. Dev 0.50min 
150% 

Compound AvgRF CCRF %Dev Area% Dev(min) 
-----------------------------------------------------~-------------------

1 T Methane 123.321 101. 265 .~ 89 0.00 
2 T Ethane 17.670 19.588 - 0.9 102 0.00 
3 T Ethylene 13.947 12.756 8.5 92 0.00 

(#) = Out of Range 
N11490.D GASFID23.M 

SPCC's out = 0 CCC's out = ~ 
Thu Oct 01 11:48:47 1998 W21 GC Page 1 



J:\GCLCDATA\GAS\OCT0198\N11S01.D 
01 Oct 98 13:20 

Vial: 14 
Operator: TK 

Data File 
Acq On 
Sample 
Misc 
IntFile 

CCV Inst GC/FPD 

rteint.p 

Method 
Title 
Last Update 
Response via 

Min. RRF 
Max. RRF Dev 

H:\GCLCDATA\GAS\GASFID23.M 
DISSOLVED GASES 
Thu Sep 24 18:13:58 1998 
Multiple Level Calibration 

0.000 Min. ReI. Area 
20% Max. ReI. Area 

Mul tiplr: 1. 00 

50% Max. R.T. Dev O.SOmin 
150% 

Compound AvgRF CCRF %Dev Area% Dev(min) 
-----------------------------------------------------~--------------

1 T Methane 123.321 103.434 ~ 91 0.00 
2 T Ethane 17.670 18.866 -6.8 98 0.00 
3 T Ethylene 13.947 13.141 5.8 94 0.00 

(#) = Out of Range 
N11501.D GASFID23.M 

SPCC's out = 0 CCC's out = ~ 
Fri Oct 09 12:58:36 1998 W17 GC 

3U30 
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GP Environmental Services, Inc; " " Notebook No. GP-F-OOB -

GAS CHROMATOGRAPH INJECTION LOG 

Injector Temp.: 200· Instrument: 5890 (FPD/FID) 
Detector Temp.: l.!;c" Reviewed By: '\:"\ 
Initial Temp.: '-£0 Review Date: Cl, \'I,'~"\ \'0; 

i 
Initial Time: ". t-
Ramp Rate: 2-So Column (1): D8-5 
Final Temp.: l..5t 10: length 0.53 mm 30M 
Injection Volume: 2..M.R.,. Detector No.: M 

-----Quant. Run Seq. Work Order Dash Oil. An a!. 
Method Fife No. No. Fact. Matrix In it. Date Comments -
Llo'2. tJ /I 2./ (:, '1g-0~ 0:lZ -aSc- ~ q/z?:.fit'A 

I 11- Oem -- - - -
l'l '1 'i5D :l e'l z.. -O~UIo:) __ !h.!L_ - - -
I~ 9~6~ o eeL -6g~lI1>. r. __ ~_ - - -ZO 120:!:l --
21 LLO;-y --

STJ') ---,-- - i- -

- - -Z-l. o(r~ -- - - -
2J ± ~ 
'LL/ !iL::.L 
2S 1-/ L -2... 

- - -
- - -
- - -

1.b Q ~roj - - "~ 

IV 
... ..., 

U.o~-L/ '--r -- l'- _\ v_ 
tz/l-ll 2~ r Vi 5lrwY"lP;! tl3/1C.. Re jj}li1J. 

- -- z.q lO,ooO Ef8 S!l2 , -- _"_ STD - -
- -- 30 IO£O(jO PM $t!2 --

-- 31 '(2(20 PPf351J2 --- I 
5L 3000 PPf3$tIj --- --

- t--

- -
- -

-- 3~ 9.ro¥ z66 :Qf.L 
-\ II 3~ ~OOOf{l8HO 

- -
- 1I_ 

GH FJt2. 35: 5 ,tel -- -- UlY!fi. - 3G s ~hr , -- - - -
- n ID Sfrl --i 

~~ 3~ (0 S"trl --
r-~ ~ 
- - -

3~ 1 <; frl -- - - -
~o 2-shl -- - - -
Lfl 4 ~fll -- - - -
L£l. !c;td 

~ .. 19 5.dzl 
'/ L{~ 105 frl f 

- -
\ [ 

.;<;" Comments: _----------:::---=-=-----------'--------
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. GP Environmental Services-, Inc. . -. - .~ - Notebook -No. GP-F-008 

GAS CHROMATOGRAPH INJECTION LOG 

Injector Temp.: h 0 

Detector Temp.: ~ 
Initial Temp.: qo 
Initial Time: 'V 

Ramp Rate: ~, 

Final Temp.: "Z1"O 

Injection Volume: a v-I 

Quant. Run Seq. Work Order 
Method File No. 

~r-
.t::J. /1 3 if -:r 6 j i;l.l<.... pO t-tS 

L ---- - );.2il f o!? tA..J 

d~j (5Se>LI<- - <y6<f 
-1- - I 33'0 fo'i I-'fS -f- - .jc!1 I ,,6t(Ml ---- - J; -lCl't,- Jb"1...t,,\ -f- -

...]0 t-c-6 ) -<I ---- =1 J~ q,-oP'-l,ry 3 
-.(- _1 .J r:r 

t -.t= _'y 3:S1-

j"l.,.a5 At /1 ~f'::J vC/o~~ ---
ll1 <1Y-UY ,~:!:o - -- -

- -- - In 
Jt,O 

~ -- - J('( - -- -
J 10 ...... - -- -
j(,) - -- -
.3"1 -- -- -

• .ii- -J~r' -- -- - , J(,(' --,- -
. Jt, 'l- U-OJ -1 

r-
1/-- - v 3(,Y ~/- ct'--v.r::r 

Dash 
No. -

p'v-/ --
# /;-7..-

(M-IJf(.. 

VV' --
11-'''/ --
~--v 

--
61P 
~.f3 --
6C(U -----
6"2.-<-
O!.e, 

6<1(, --
O~ 

~~ 
k~D' --
()14 

~ .121L 
..;. --DIA --

Instrument: 

Reviewed By: 
Review Date: 

Column (1): 

ID: length 

Detector No.: 

15['" -- AnaI 
Fact. Matrix Init. 

5890 (FPD/FID) 

~" 

DB-5 
0.53 mm 30 M 

M 

Date Comments 

q/"v-:rM 

- -
- -
- - . - -

=1= --
--

) 12.,I-H> tv~ 
7 ;Vr:>t 1M t?1t' • 

-~- 1/~~PIA~ 
't { '/.f /,?p - -
- -
- -
- -
- -
- -
-j-
-'1---'j 
-.j-
-~-

~ 

--

-

l<i."11 \'f\.i.~w. ~ G6:S FJ-Q 3'2 Ss+cl cc£. ... --
?t¢ G Sllfll- -- -- 2.';.j ~~\J. 

--Sf' ~[O~lQ2.. -OlE 
. 

--372- ::t.~O'1ll0 :::Q!JL 

-s;l3 ~fO'Jlt 0 -020 
Ne&J {QQx +5'/ r 3~~ ~{jO~IlO j!l!2.. 

$1-2 0( f'O'[{fO :Q::1.fL 

- Comments: __________ -;::;-~~---------...:.::...-_..,.----
Page20 
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- -- --
,,-,', "','GP -Environmental-S~;:;ice;, Inc~ . . ..~ . No~book No. 

1- . GAS CHROMATOGRAPH INJECTION lOG 

GP-F-008 

... f.:' 

- .;~ 

.-# .... 
.~. 

Injector Temp.: .2.00 

Detector Temp.: LI:;O 
Initial Temp.: 40 
Initial Time: 1-
Ramp Rate: '2.50 
Final Temp.: 1.~O 

Injection Volume: -;.uQ.. 

Quant. 
Method 

Run Seq. 
File 

.!.ffg411 ffj'f'6 --
- 31"1: 

'31-<1 -
- 3I:~ 
- .~ ----' --

?f/ -
- 2~Z. 

- 3i$ 
- 3.rtf 
- 3t5. 

sD6 -
"Sf=!--
~~'" -
?fCf -
~~O -

~ 3'11 
,.., I/JqL 

.,;J'13 - -3,1 - Jq.f'" 
-

, . . ...Jq(, 
-

.j~~ -

..3~J -
J~'1 -
.(j{)0 

-
401 -
~b'V 

- 'fo.]J -_(II J.{o</ 

Work Order 
No. 

'1<60'{ flO 

b 
eec...Lc.S __ c.:cr-

'1<{0C( 110 
9W L/:r 

~ 

u.,v 
)nsr. r; ~K... 

1,..-1--6.3- / -
'Z.-- -l-

-
- 1 

cr -
(, -

--1' :y 

£.;~1J3-<f 

if9-01'~ 

~ 

Instrument: 
Reviewed By: 
Review Date: 

Column (1): 

ID: length 

Detector No.: 

---_ .. _---
Dash Oil. Anal 
No. Fact. Matrix Init. 

-

-~ ~ +M- ~J:.l= ::£ilL ..£ ___ _ 
~-~--
_-=--. _ _ ,v _ _ _ 
-0,0 100 ~O __ 
::Q.l.CL 

-0
20 I = = _ 

-0]0 L 
-020 it. 
-
-
OLIO _1_ 
050 L 

-f>lfO f:K. 
.... OIO/'l,S !V 

-a/eMS/) ~ 
iL .$ +1J _ 

-

..5 __ 

Page21 

5890 (FPD/FID). 

__ "'\,l.:;;-"I.-__ .~ 

qlz'llcn" 

08-5 

0.53 mm 30 M 

M 

Date Comments 

!3.4r!!1 
- -
- -
- -

L~7..~ - -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -

,~ 

q/"I."IM 
'~t560 

- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
- -
.• V 

.. , 

, .. 

,. 

: :, .. 

. .. _-
~ 
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I 
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I 
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GP Envfronmental Services, Inc. . .. - Notebook No. GP-F-008 

GAS CHROMATOGR~H INJECTION LOG 

Injector Temp.: 2,.00 Instrument: 5890 (FPD/FID) 
Detector Temp.: 250 Reviewed By: '\,'\ 
Initial Temp.: <-f0 Review Date: \olrlW 
Initial Time: 2. 
Ramp Rate: 250 Column (1): DB-5 
Final Temp.: Z.SQ ID: length 0.53 mm 30M 
Injection Volume: '3& Detector No.: M 

-- -- --Quant. Run Seq. Work Order Dash Dil. Anal. 
Method File No. No. Fact. Matrix Init. Date Comments - - -

l:,AS ~IO NIl '-/~~ Sstd , k _~'L lb.~ Tic.. 10/~1jL 
I l"I~'f G~ik!1 1 -- - - - - - - -=j= '-lqo J nY) UJ-

-~ I\.lL:A. \1~~ -- - - - - - - - -
YetI Gf?IKJf -.-- - - - - - - - -----

-- -- :1.'IZ ~LC.St! -- - - - - - - - -
'4~3 '1fcq ilPf -ElL- - - - - - - - --- -- yp./ :tj'oq I Z q 1-Ql!L - - - - - - - --- --
Y~5 '1yoQr Wi -.QjjL - - - - - - - -- --
'-1% -- :QbfL - - - - - - - -- --
y't"T :EML _'JL - - -

! 
-- - -j-l.{G(y -03Jt .ffi..9. --

l 
--

l(~~ " -Ol(t1 t - - ----
500 _II/ -O£lt - - --
SO/ ('(IJ \L ~~~ .. \td'~ 
SOL -- -- -- - -- /" -- -- -- - -- / . -- ---. -- 7 .. -- - -- - v 

L,.L 
. 

i . 

~ . 
, 

~ 16 
rrf-

" .. - --
/ -p-:- --

/' ... - l_ 

/ -- ." -- - -- - --V "" -
L -- - -- - --

/ -- -- -- - --
~ -- -- -- - --

/ -- -- -- - --/. -- -- -- --' ---- ---------
Comments: __________ -=---;::-;:--___________ ':""'-___ _ 
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APPENDIX B 

PILOT-SCALE TREATABILITY STUDY RESULTS 



APPENDIX B 

TABLE OF CONTENTS 

SUMMARY OF AS/SVE PILOT TEST FIELD EFFORT 

SOIL VAPOR EXTRACTION PILOT TEST WORKSHEETS/FORMS - RADIUS OF INFLUENCE 

• VAPOR EXTRACTION TEST - EW-01 ONLY 

• VAPOR EXTRACTION TEST - EW-02 ONLY 

• VAPOR EXTRACTION TEST - BOTH EW-01 AND EW-01 

AIR SPARGING PILOT TEST WORKSHEETS/FORMS - RADIUS OF INFLUENCE 

• AIR INJECTION TEST - IW-01 ONLY 

• AIR INJECTION TEST - IW-02 ONLY 

• AIR INJECTION TEST - BOTH IW-01 AND IW-02 



Summary of AS/SVE Pilot Test Field Effort 

Vapor Extraction 

• Extraction Well EWOl - Two tests: 30 inches water column vacuum ("H,O) @ 6.0 cfm and 70"H,O @ 8.0 cfm 
- Result: Closest monitoring well (26.7' away) no observed vacuum. 

Excessive moisture observed at high vacuum (70"H,O). 
• Extraction Well EW02 - Three tests: 30"H,O @ 11.0 cfm, 40"H20 @ 16.4 cfm, and 50"H20 @ 17.4 cfm 
- Result: Piezometer Well PZ02 (7.55'away) was 1.5 to 2.0"H20 and PZOI and PZ03 (13.2' and 15.4'away) were 0.5"H20. 
• EWOl and EW02 - Two tests: 30"H20 @ 4.1 cfm (EWOl) and 16.3 (EW02) 

EWOl: 64"H20 @ 17.4 cfm and EW02: 45"H20 @ 10.1 cfm 
- Result: Vacuum observed at monitoring wells about same for both tests. 

Visible water removed at vacuums greater than 45"H20. 

Air Injection 

• IWOl (deep) - Four tests: 
Initial test: 39 psi @ 5.5 cfm (minimum pressure to cause flow through screen interval) 
- Results: Noticeable (approx. 4 inches) GW elevation increase observed at monitoring wells 50' away. Increase in 
organic vapors in shallow wells within 27' radius. D.O. readings inconclusive. 
Follow up tests: 40 psi @ 7.25 cfm (usin SYI in-well DO probe and ORP evaluation) 
- Results: Observed GW elevation rebound after 2.5 hours. Similar radius of influence as previous test. D.O. took 
initial drop (possible due to circulation of lower D.O. in deeper waters) then showed rebound. Minor increase in ORP 
levels were observed. 16-17S (250' from injection), only negative reading, went from -1 01mV baseline to -10 mV 
after 4 hours. Test repeated at 41 psi at 7.0 psi next morning with similar results, but less consistent ORP readings. 
Over night test: 40 psi @ 6.0 cfm start, 39 psi @ 7.5 cfm finish (thirteen hour test) 
- Results: Observed bubbles in wells: 

IW02 (5'away, screen 55' to 57') - slow/minimum bubbles. 
New intermediate well (7' 11" away, screen 27' to 32') - aggressive bubbling to top well. 
16-121 (24 '9" away, screen 71' to 81 ') - medium bubbles. 
16-5S (~25' away, screen 4' to 14') - no bubbles. 
System wells (within 25' away, screen at GW interface) - no bubbles. 

DO concentrations at various depths in 5S and IW02 became more uniform after 12 hours and IW02 increased (0.75 to 
5.4 mg/I) D.O. concentrations, however 5S D.O. concentration did not increase. ORP and organic vapors were 
relatively consistent with previous tests, however some contradictions (anomalies) exist. Groundwater elevations were 
relatively consistent with previous tests. 

• IW02 (shallow) - Two tests: 28 psi @ 5.5 cfm (minimum pressure to evacuated water in well) 
36 psi @ 10 cfm (higher pressure and flow test) 

- Result: Noticeable groundwater elevation increase in monitoring wells 50' away. Organic vapors increased in all system wells 
except for EW01. D.O. provided inconclusive data. ORP not evaluated when this test was conducted. 

• IWOl and IW02: Operation of the two injection wells at the same time provided similar results to those observed on the 
individual well operation tests. 

Preliminary Evaluation: 

Vapor Extraction: 
A radius of influence of 15 to 20 feet can be expected out of an SVE unit which supplies approximately 45"H20 to the extraction 
well heads. A vacuum of greater than 45 inches water extract an unacceptable amount of water from the subsurface. The 
geology appears to be uniform based on lithology data obtained during drilling, however the physical parameter varied between 
the extraction wells which indicates well performance may vary. 

Air Injection: 
The radius impacted by the injection wells is at least 50', however the area of actual direct contact with the injected air is less. 
Based on physical observation of air bubbles, the deep injection well (screened at 55 to 57 feet) is considered to have a similar 
radius of influence based on similar changes in the groundwater elevation and observed increase in organic vapors. 
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SOIL VAPOR EXTRACTION PILOT TEST WORKSHEETS/FORMS 

RADIUS OF INFLUENCE 



Vapor Extraction Test 
EW-Olonly 









ISOCONTOURS OF THE CHANGE IN THE 
MEASURED PRESSURE 

RADIUS OF INFLUENCE TESTING 
EXTRACTION WELL - EWOl 

MAXIMUM FLOW AND PRESSURE 
EW01, TEST 2 -70" H20, 250 ftlmin (up to 100" H20) 

CEF-16-MW-9o$-

~-2-PZ-01 ~CEF-18-MW-5S 
CEf'-1S-IW-01 ~ 'IT 

A ~CEF-16-IW-02 

CEF-16-MW-1OS ~ 

CEF-16-MW-7S~ 

CEF-18-MW-45~ -$- -$-CEF-18-EW-02 
CEF-16-PZ-02 

CEF-18-MW-12~ -$-CEF-16-PZ-D3 



Vapor Extraction Test 
EW-02 only 



Test No.: 3 

RADIUS OF INFLUENCE TESTING WORKSHEET 
EXTRACTION WELL - EW02 
SITE 16, NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Date: 8/29/98 
Start Time: 16:00 Well (s) Operating: EW-02 
Target Flow Rate: Low, Ball Valve air make up completely open 
Initial Header PressureNacuum: 250 ftlmin @ 70" H20 

Time (hrs) EW02 EW02 EW02 EW01 
Flow Flow Rate Pressure (1) Pressure 

Velocity 
(ftlmin) (cfm) (" H2O) (" H2O) 

0.0 500 10.90 30 0.0 
0.25 500 10.90 28 0.0 
0.5 550 12.00 28 0.0 
0.75 510 11.10 29 0.0 
1.0 500 10.90 29 0.0 

Time 0.0 hours is recorded prior to start of the test 

PW01 PW02 PW03 Main Trunk@ 
Pressure Pressure Pressure Blower 

(" H2O) (" H2O) (" H2O) Flow Flow 
Rate 

velocity (cfm) 

(ftlmin) 

0.5 1.6 0.5 500 10.90 
0.4 1.4 0.4 500 10.90 
0.5 1.5 0.5 510 11.10 
0.5 1.5 0.5 500 10.90 
0.5 1.5 0.5 500 10.90 

Pressure 
(" H2O) 

28 
28 
30 
29 
29 

The criteria for completing the test is to have three consecutive readings with less than a 10% difference for each of the wells 
cfm - Calculated acfm based on flow velocity recorded in field 
(1) Pressure reading recorded at well head 



ISOCONTOURS OF THE CHANGE IN THE 
MEASURED PRESSURE 

RADIUS OF INFLUENCE TESTING 
EXTRACTION WELL - EW02 
LOW FLOW AND PRESSURE 

EW02, TEST 3 - 30" H20, 500 ftlmin 

CEF-1S-Mw-eo$-

CEF-1S-MW-1OS -$-

CEF-1S-MW-7S-$-

.. CEF-1S-EW-Ol 



Test No.: 4 

RADIUS OF INFLUENCE TESTING WORKSHEET 
EXTRACTION WELL - EW02 
SITE 16, NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Date: 8/31/98 
Start Time: 08:30 
Target Flow Rate: Max 

Well (s) Operating: EW-02 

Initial Header PressureNacuum: 50" H20 @ 800 fpm (1) 

Time (hrs) EW02 EW02 EW02 EW01 PW01 PW02 PW03 Main Trunk @ Blower 
Flow Flow Rate Pressure (2) Pressure Pressure Pressure Pressure 

Velocity 
(ftlmin) (cfm) (" H2O) ("H2O) (" H2O) (" H2O) ("HP) Flow Flow 

velocity Rate 
(ftlmin) (cfm) 

0.0 0.0 0.0 0.0 0.0 
0.0 800 17.5 50 0.0 0.6 2.0 0.6 800 17.5 

0.25 800 17.5 50 0.0 0.5 2.0 0.5 800 17.5 
0.5 800 17.5 50 0.0 0.51 2.1 0.51 800 17.5 
0.75 800 17.5 50 0.0 0.51 2.0 0.50 800 17.5 

Time 0.0 hours is recorded prior to start of the test 

Pressure 
(" H2O) 

50 
50 
50 
50 

The criteria for completing the test is to have three consecutive readings with less than a 10% difference for each of the wells 
cfm - Calculated acfm based on flow velocity recorded in field 
(1) Maximum flow/vacuum w/o taking up lots of water. Very heavy rains last night. 
(2) Pressure reading recorded at well head 

Prior to test drained - 10 gallons H20 from moisture separator 
Background PID 0.0 not responding - using FID 
Drained tank empty at start 



ISOCONTOURS OF THE CHANGE IN THE 
MEASURED PRESSURE 

RADIUS OF INFLUENCE TESTING 
EXTRACTION WELL - EW02 

MAXIMUM FLOW AND PRESSURE 
EW02, TEST 4 - 50" H20, 800 ftlmin 

.. CEF-16-EW-01 

CEF-16-Mw-eo$-

CEF -16-IW-01 -+H+l~-t-

CEF-16-MW-1OS ~ 

CEF-16-MW-7S~ 

CEF -18-MW-451 
C 

CEF-16-MW-121 ~ 



Test No.: 8 

RADIUS OF INFLUENCE TESTING WORKSHEET 
EXTRACTION WELL - EW02 
SITE 16, NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Date: 8/31/98 
Start Time: 15:30 Well (s) Operating: EW-02 
Target Flow Rate: middle range - extra test 
Initial Header PressureNacuum: 40" H20 

Time (hrs) EW02 EW02 
Flow Flow Rate 

Velocity 
(ftlmin) (cfm) 

0.0 900 19.6 
0.25 750 16.4 
0.5 800 17.4 
0.75 800 17.4 

EW02 
Pressure (1) 

(" H2O) 

40 
40 
40 
38 

Time 0.0 hours is recorded prior to start of the test 

EW01 
Pressure 

(" H2O) 

0.0 
0.0 
0.0 
0.0 

(well picks up water at -55 to 60 " H20 

PW01 PW02 PW03 Main Trunk@ 
Pressure Pressure Pressure Blower 

(" H2O) (" H2O) (" H2O) Flow Flow 
Velocity Rate 
(ftlmin) (cfm) 

0.51 1.50 0.50 850 18.5 
0.50 1.60 0.51 740 16.1 
0.48 1.68 0.48 750 16.4 
0.48 1.65 0.48 750 16.4 

Pressure 
(" H2O) 

40 
39 
39 
38 

The criteria for completing the test is to have three consecutive readings with less than a 10% difference for each of the wells 
cfm - Calculated acfm based on flow velocity recorded in field 
(1) Pressure reading recorded at well head 

No water extracted 



ISOCONTOURS OF THE CHANGE IN THE 
MEASURED PRESSURE 

RADIUS OF INFLUENCE TESTING 
EXTRACTION WELL - EW02 

OPERATING FLOW AND PRESSURE 
EW02, TEST 8 - 40" H20, 750/800 ft/min 

CEF-18-MW-9o$-

CEF-16-MW-7S-$-

.. CEF-16-EW-01 

CEF-16-PZ-OJ 
(O.(./~ 



Vapor Extraction Test 
Both EW-Ol and EW-02 



Test No.: 5 
Start Time: 10:30 
Target Flow Rate: Low Flow (1) 

Initial Header PressureNacuum: 

Time (hrs) EW01 
Flow 

Velocity 
(ftlmin) 

0.0 200 
0.25 180 
0.5 190 
0.75 180 

EW01 
Flow 
Rate 

(cfm) 

4.36 
3.92 
4.14 
3.92 

RADIUS OF INFLUENCE TESTING WORKSHEET 
EXTRACTION WELL - EW01 + EW02 

SITE 16, NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Date: 8/31/98 
Well (s) Operating: EW01 + EW02 

EW01 EW02 EW02 EW02 PW01 PW02 PW03 Main Trunk @ Blower 
Pressure Flow Flow Pressure Pressure Pressure Pressure 

(3) velocity Rate (2) 

(" H2O) (ftlmin) (cfm) (" H2O) (" H2O) (" H2O) (" H2O) Flow Flow 
Velocity Rate 
(ftlmin) (cfm) 

30 750 16.4 30 0.20 1.0 0.25 850 18.5 
30 750 16.4 30 0.50 1.75 0.50 800 17.4 
30 750 16.4 30 0.50 1.75 0.50 950 20.7 
30 750 16.4 30 0.52 1.77 0.52 800 17.4 

Time 0.0 hours is recorded prior to start of the test 

Pressure 
("H2O) 

30 
30 
30 
30 

The criteria for completing the test is to have three consecutive readings with less than a 10% difference for each of the wells 
cfm - Calculated acfm based on flow velocity recorded in field 
(1) Ball valve full open (air make up full open) 
(2) Pressure reading recorded at well head 



ISOCONTOURS OF THE CHANGE IN THE 
MEASURED PRESSURE 

RADIUS OF INFLUENCE TESTING 
EXTRACTION WELL - EWO 1 +EW02 
OPERATING FLOW AND PRESSURE 

EWOl+EW02, TEST 5 
EWO 1 - 30" H20, 200 ft/min 
EW02 - 30" H20, 750 ftlmin 

CEF-1e-Mw-eo$-

CEF-1e-MW-10S -$-

CEF-1S-MW-7S-$-

... CEF-1S-EW-01 



RADIUS OF INFLUENCE TESTING WORKSHEET 
EXTRACTION WELL - EW01 and EW02 

SITE 16, NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

Date: 8/31/98 Test No.: 6 and 7 
Start Time: 11 :30 Well (s) Operating: EW01 and EW02 
Target Flow Rate: Wells Balanced and High Vacuum (1) 

Initial Header PressureNacuum: 

Time (hrs) EW01 EW01 EW01 EW02 
Flow Flow Pressure Flow 

Velocity Rate (2) Velocity 
(fUm in) (cfm) (" H2O) (fUmin) 

0.0 NR(4) NR 60 500 
0.25 750 16.3 64 500 
0.5 SOO 17.4 64 300 

0.75 SOO 17.4 64 350 

0,0 (5) ---- ----- 65 -----

Time 0.0 hours is recorded prior to start of the test 

EW02 
Flow 
Rate 

(cfm) 

10.9 
10.9 
6.5 
7.6 

-----

EW02 PW01 PW02 PW03 Main Trunk@ 
Pressure Pressure Pressure Pressure Blower 

(2) 

(" H2O) (" H2O) ("H2O) (" H2O) Flow Flow 
Velocity Rate 
(fUmin) (cfm) 

60 0.75 2.S0 0.30 NR NR 
45 0.5 1.S 0.5 1100 25.3 
45 0.5 1.75 0.5 1100 25.3 
45 0.5 1.75 0.5 1100 25.3 

65 0.65 2.4 0.63 ------- -------

Pressure 
(" H2O) 

60 
64 
64 
64 

70 

The criteria for completing the test is to have three consecutive readings with less than a 10% difference for each of the wells 
cfm - Calculated acfm based on flow velocity recorded in field . 
(1) Heavy water in EW02 - closed valve Y2 to % closed until no water observed being extracted. Will run balanced like this than 

evaluate high vacuum just as pressure (because won't be able to get velocity due to extraction water). Air make up Y4 closed (3/4 
open) 

(2) Pressure reading recorded at well head 
(3) High vacuum test (70 "H20). No flow rate taken due to extraction of water vapors - Filled tank - Stopped test 
(4) NR - No reading 



ISOCONTOURS OF THE CHANGE IN THE 
MEASURED PRESSURE 

RADIUS OF INFLUENCE TESTING 
EXTRACTION WELL - EWO 1 +EW02 

BALANCED WELLS + HIGH VACUUM 
EWOl +EW02, TEST 6 & 7 
EWO 1 - 64" H20, 800 ftlmin 
EW02 - 45" H20, 350 ftlmin 

CEF-16-t.lW-9o$-

- 8~PZ-O' ~CEF-'S-MW-5S 
CEF-1S-IW-01 ,. 0,5) ~ , g<ii:t2 

CEF-1S-MW-1OS -$-

CEF-16-t.lW-7S -$-

CEF-16-MW-~1 \ t15)-$-CEFj 18tEW-02 
CEF-1 . PZ-02 </ .j 

\' ~ 

CEF-16-MW-121-$- Avos) ~.. 0 
'flCEf" ~l8-PZ-D3 



AIR SPARGING PILOT TEST WORKSHEETS/FORMS 

RADIUS OF INFLUENCE 



Air Injection Test 
IW-Olonly 



Test No.: 1 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 

SITE 16, NAS CECIL FIELD 

Date: 9/9/98 
Target Flow Rate: Operation 40 psi @ 7.25 cfm(gauge reading) Well (5) Operating: IW01 

Page 1 of 3 
Water Level 
Time (hrs) IW01 IW01 PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 16-105 

Flow Pressure Water Water Water Water Water Water Water Water Water Water 
Rate (1) Level Level Level Level Level Level Level Level Level Level 

(gauge 
reading) 

0.0 40 8.26 8.15 7.77 8.30 8.45 6.65 6.45 6.44 6.67 6.60 
0.25 7.25 7.84 7.90 7.70 8.28 8.24 6.27 6.12 5.94 6.57 6.41 
0.5 
1.0 6.69 7.77 7.60 8.08 8.12 6.38 5.86 5.73 6.56 6.44 
1.5 
2.0 
2.5 7.50 40 6.85 7.87 7.58 8.13 8.33 6.50 5.69 5.79 6.61 6.56 
3.0 
3.5 6.92 7.92 7.49 8.18 8.29 6.50 5.49 5.78 6.61 6.52 
4.0 

Redox (ORP) - select wells only 

PW01 PW02 PW-03 16-55 16-75 
Initial 137 44 12 99 130 
4.0 136 110 123 123 112 

16-175 
Water 
Level 

5.37/5.40 
5.37 

5.38 

5.39 

5.35 

16-175 
-101 
-10 

Note: Bailing for Eh measurement removed water which impacted water level measurement and D.O. in groundwater. Only conducted testing at beginning and end of test 
Bucket of water D.O. = 5.90, Redox = 25 mV 
Note: D.O. measurements taken 5.0 feet below the groundwater level 

16-135 IW-02 
Water Water 
Level Level 

5.33 9.31 
5.33 9.29 

5.33 9.13 

5.31 8.98 

5.30 8.95 

16-135 
185 
120 



Test Number 1 
Page 2 of3 

Observed Volatilization FID 

Time (hrs) PW01 PW02 

0.0 200 425 
0.25 >1000 >1000 
0.5 700 >1000 
1.0 
1.5 
2.0 
2.5 

_____ (2) _____ (2) 

3.0 
3.5 880 >1000 

PW03 

500 
>1000 
>1000 

____ (2) 

>1000 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 

SITE 16, NAS CECIL FIELD 

EW01 EW02 16-5S 16-121 16-90 16-7S 

35 25 72 0.8 0.0 1.0 
15 1.8 76 3.0 0.0 2.0 
92 0.4 46 4.6 0.5 1.2 

____ (2) _____ (2) _____ (2) _____ (2) ____ (2) ____ (2) 

950 600 (1) 84 
____ (2) _____ (2) _____ (2) 

Note: Readings taking 1.0 hour to collect FlO, 0.0., and water level at 13 wells 
(1) Variable reading. Concentration spikes. 
(2) Possible FlO reading errors due to high humidity. 

Date: 9/9/98 

16-10S 16-17S 16-13S IW-02 

43.0 0.0 0.0 50 
18.0 0.25 2.0 2.5 
1.6 0.3 0.0 70 

_____ (2) _____ (2) _____ (2) _____ (2) 

_____ (2) _____ (2) _____ (2) 
5.5 



Test No.: 1 
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Dissolved Oxygen 

Time (hrs) IW02 
D.O. 

0.0 3.25 
0.5 2.95 
1.0 3.30 
1.5 
2.0 
2.5 3.20 
3.0 
3.5 3.25 

Trial 2 

PW01 (1) PW02 
D.O. D.O. 

1.03 1.08 
6.80 0.55 
7.40 0.60 

6.75 0.60 

7.00 2.20 

1.25 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 

SITE 16, NAS CECIL FIELD 

PW03 EW01 EW02 16-55 16-121 16-90 
D.O. D.O. D.O. D.O. D.O. D.O. 

1.20 2.60 2.75 0.75 0.90 2.00 
0.80 2.45 0.75 0.45 0.75 0.90 
0.85 2.50 0.85 0.55 0.65 1.70 

0.60 2.25 1.05 0.45 0.50 1.25 

0.45 2.25 1.05 0.35 0.45 1.40 

2.75 2.75 0.65 0.70 1.75 

Note: Took redox bailer before last FlO and D.O. reading 
(1) PW01 - When pumping for redox noticed water was very silty and dark 

Dissolved Oxygen At Various Depths 

Depth below D.O. at 0.0 D.O. at 2.0 hours 
water surface hours 

(feet) 
5 3.25/2.95 (1) 3.25 
30 3.55 3.50 

57 (bottom of 0.25 0.55 
well) 

(1) On way back up 

Date: 9/9/98 

16-7S 16-10S 16-175 16-135 
D.O. D.O. D.O. D.O. 

4.80 1.05 2.70 1.05 
4.50 0.50 0.45 1.25 
4.55 0.45 0.70 1.50 

4.30 0.45 0.50 1.00 

4.20 0.30 0.51 0.85 

4.60 



ISOCONTOURS OF CHANGE IN 
WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 
INJECTION WELL- IWOl 

HIGH FLOW RATE 
IW01, TEST 1- 40 psi, 7.25 cfm (gauge reading) 

(; 0 0 
\.o,~ 

CEF-1e-MW-7S~ 



Test No.: 2 
Target Flow Rate: Operational 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 

SITE 16, NAS CECIL FIELD 

Date: 9/10/98 

IW01 - Pressure: 41 psi Flow Rate: 7.0 cfm(gauge reading) 
Well (s) Operating: IW-01 

Page 1 of 2 

Water Level 

Time (hrs) PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 
Water Water Water Water Water Water Water Water Water 
Level Level Level Level Level Level ~evel Level Level 

0.0 8.33 8.22 7.67 8.38 8.55 6.68 6.57 6.55 6.75 
0.25 8.29 8.19 7.67 8.41 8.52 6.67 5.78 5.42 6.75 
0.5 
1.0 8.28 8.17 7.65 8.41 8.51 6.67 5.39 5.25 6.74 
1.5 
2.0 
2.5 8.28 8.15 7.62 8.38 8.48 6.67 4.88 5.37 6.77 
3.0 
3.5 
4.0 8.23 8.11 7.58 8.34 8.45 6.58 4.81 5.52 6.63 

Redox (ORP) - select well only 

PW01 PW02 PW03 EW-01 EW-02 16-55 16-121 16-90 16-75 
Initial 125 136 130 120 121 128 130 128 134 
2.0 
4.0 92 108 109 123 107 120 143 148 147 

Readings taking -4 hours to stabilize 
PW02 - Initial Redox Readings 136 clear, 125 dark 

Changes in Injection flow or Pressure: 

Time Well Pressure Flow Rate 
1.0 IW-01 40 psi 7.5 cfm 

11 :15 turned on IW-01, Baseline 09:25 

16-105 16-175 16-135 IW-02 
Water Water Water Water 
Level Level Level Level 

6.68 5.45 5.38 9.37 
6.70 5.47 5.42 9.26 

6.68 5.44 5.40 9.10 

6.62 5.39 5.36 8.73 

6.58 5.34 5.32 8.58 

16-105 16-175 16-135 IW-02 
130 -51 70 128 

128 -88 126 135/108 



Test Number 2 
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Dissolved Oxygen (D.O.) 

Time (hrs) PW01 PW02 

0.0 3.65 1.75 
0.25 3.25 1.20 
1.0 3.55 0.75 
2.5 4.20 1.00 
4.0 2.80 0.95 

PW03 

1.25 
1.15 
0.80 
1.00 
0.80 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 

SITE 16, NAS CECIL FIELD 

EW01 EW02 16-55 16-121 16-90 16-75 

2.10 2.30 0.50 2.00 2.65 3.95 
1.80 2.70 0.45 1.10 1.05 3.95 
1.70 1.55 0.35 0.90 1.10 3.95 
1.85 1.70 0.45 1.05 1.05 4.05 
1.90 1.30 0.35 3.25 1.10 3.95 

Dissolved Oxygen at Various Depths - After System Ran 2 hours 

Depth below D.O. at D.O. at D.O. at 
water surface 0.0 hours 16:45 08:15 next 

(feet) morning 
5urface 5.25 

5 1.05 0.75 5.40 
30 3.05 2.75 7.50 

57 (bottom of 0.60 3.50 10 .. 5 
well) 

Observed Volatilization (FID or PID) 

Time (hrs) PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 

Date: 9/10/98 

16-105 16-175 16-135 IW-02 

0.50 0.65 2.00 1.30 
0.35 0.45 0.80 0.80 
0.30 0.35 0.75 1.05 
0.35 0.35 0.70 1.00 
0.30 0.85 1.25 0.75 

16-105 16-175 16-135 IW-02 

0.0 30/>2000 48/>2000 1201>2000 0.5/0.6 11.2/130 1.81900 4811056 0.4/933 0.8/>2000 0.8/35.5 761>2000 0.4/1590 1.6/30 
0.25 (1) 6/334 33/442 46/373 13.0/1.5 44/57 3.4/107 5.4/80 1.4/13.0 1.8/135 2.8/4.5 3.4/*AWK (2) 3.2/430 3.5/75 

4.5 >10001 >10001 >10001 2.8/17.1 701331/107 14/64 50/85 0.5/10.3 0.8/31 0.8/6.8 1.1/4.8 4.2/310 0.8/38 
>2000 >2000 >2000 

(1) 5ystem not on 
(2) Need to reset PIO several time, beeping with *AWK fault 



ISOCONTOURS OF CHANGE IN 
WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 
INJECTION WELL- IW01 
MODERATE FLOW RATE 

IWO 1, TEST 2- 41 psi, 7 cfm (gauge reading) 

__ ,~ ,jf) / v,! 

~(o,o~D 
'iT CEF-16-EW-01 

LI,03)~

CEF-16-MW-9~ 
-- I 0 _ .. ~-J!S/PZ-01 CEF-1S-MW-5S CEf-16=1w- ,~010) , (0,/0) 

. ~e21e-,vto2 
-~"', 

- (Pllq) 
CEF-16-MW-10S 

! ((?d; . "'(0.10) 
'\ C -1 -PZ 2 

.~ M~~~-$- I 

tjr CEF-18-PZ-03 



Test No.: 3 
Target Flow Rate: Low 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL -IW01 

SITE 16, NAS CECIL FIELD 

Date: 9/2/98 

Initial Header PressureNacuum: 98" H20 (39 psi) 
Well (s) Operating: IW-01 
Page 1 of 2 

Water Levels 

Time (hrs) IW01 IW01 PW01 PW02 PW03 EW01 EW02 16-5S 
Flow Pressure (1) Water Water Water Water Water Water 
Rate Level Level Level Level Level Level 

(gauge 
reading) 

0.0 ----- ----.. 8.25 8.12 7.42 8.28 8.47 6.60 
0.25 5.5 39 7.58 7.57 7.41 8.15 7.90 6.05 
0.5 5.5 38 7.33 7.38 7.37 8.02 7.72 6.00 

0.75 5.5 38 7.32 7.37 7.34 7.91 7.70 6.02 
1.0 5.5 38 
1.5 7.36 7.42 7.28 7.85 7.75 6.08 
2.0 7.49 7.52 7.23 7.87 7.85 6.19 

Dissolved Oxygen - select wells only 

PW01 PW03 EW-02 16-55 
Initial 2.6 2.3 2.7 
Final 5.8 1.4 2.8/2.1 

Time 0.0 hours is recorded prior to the start of the test. 
The criteria for completing the test is to have three consecutive reading with less than 10% difference for each of the wells 
(1) Pressure reading recorded at the well head 
(2) Water level measurements are from top of risers. 
(3) Dissolved oxygen recorded prior to the start up of test and after test completed for selected wells only. 

Rain and very humid. Problem with PID 

16-121 
Water 
Level 

6.54 
6.55 
6.10 
6.53 

6.49 
6.50 

16-90 16-75 16-105 16-175 
Water Water Water Water 
Level Level Level Level 

6.53 6.65 6.60 5.44 
6.54 6.42 6.23 5.45 
6.51 6.37 6.22 5.44 
6.51 6.38 6.25 

6.48 6.39 6.26 5.41 
6.50 6.45 6.32 

16-105 
2.7 
2.8 



RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 

SITE 16, NAS CECIL FIELD 

Test Number 3 Date: 9/2/98 
Page 2 of2 

Observed Volatilization PID 

Time (hrs) PW01 PW02 PW03 

0.0 193 120 260 
0.25 232 140 271 
0.5 294 101 315 
0.75 311 129 311 
1.0 311 108 311 
1.5 
2.0 <2000 <2000 <2000 
2.5 
3.0 

Rain and very humid. Problems with PID 
(1) PID poor response 

EW01 

43 
84 
252 
311 
0.0 

<2000 

EW02 16-55 16-121 16-9D 16-75 16-105 

47 210 
238 53 22 0 16 0 
30 20 85 61 66 30 
305 126 148 0 0 0 
234 25 0.0 0.0 1.3 0.0 

<2000 <2000 <2000 803 39 822 

16-175 16-195 

_____ (1) _____ (1) 

_____ (1) -110 (1) 
_____ (1) 

_____ (1) 
8.3 

<2000 



ISOCONTOURS OF CHANGE IN 
WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 
INJECTION WELL- IWOl 

LOW FLOW RATE 
IWOl, TEST 3- 39 psi, 5.5 cfm (gauge reading) 

(0,02.) 

CEF-'8-MW-9~ 



Air Injection Test 
IW-02 only 



Test No.: 1 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW02 

SITE 16, NAS CECIL FIELD 

Date: 9/1/98 
Target Flow Rate: Low, Clear Column Well (s) Operating: IW-02 

Page 1 of 2 
Water Level 

Time (hrs) IW02 IW02 PW01 PW02 PW03 EW01 EW02 16-5S 16-121 
Flow Pressure Water Water Water Water Water Water Water 
Rate (1) Level Level Level Level Level Level Level 

(gauge 
reading) 

0.0 5.5 cfm 28 psi 8.19 8.06 7.34 8.23 8.39 6.53 6.45 
0.25 5.5 cfm 28 psi 8.00 7.88 7.34 8.17 8.23 6.29 6.04 
0.5 5.5 cfm 28 psi 7.88 7.75 7.33 8.10 8.02 6.20 5.95 

0.75 5.5 cfm 28 psi 7.83 7.68 7.29 8.08 8.02 6.19 5.93 
1.0 5.5 cfm 28 psi 7.80 7.68 7.28 8.06 8.00 6.22 5.91 
1.25 5.5 cfm 28 psi 7.79 7.67 7.26 8.04 7.99 6.24 5.90 
1.5 5.5 cfm 28 psi 7.78 7.65 7.26 8.00 8.05 6.25 5.90 

Dissolved oxygen select wells only 

PW01 EW-02 16-5S 
Initial 1.5 2.2 2.3 
Final 1.0 1.2 2.8 

Time 0.0 hours is recorded prior to the start of the test. 
The criteria for completing the test is to have three consecutive reading with less than 10% difference for each of the wells 
(1) Pressure reading recorded at the well head 
(2) Water level measurements are from top of risers. 
(3) Dissolved oxygen recorded prior to the start up of test and after test completed for selected wells only. 

Depth of water measured from top of well casing 

16-90 
Water 
Level 

6.51 
6.15 
6.08 
6.04 
6.02 
6.01 
6.00 

16-7S 16-10S 
Water Water 
Level Level 

6.47 6.53 
6.33 6.35 
6.30 6.31 
6.28 6.29 
6.30 6.32 
6.30 6.33 
6.30 6.33 

16-10S 
2.6 
2.6 



Test Number 1 
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RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW02 

SITE 16, NAS CECIL FIELD 

Observed Volatilization PID 

Time (hrs) PW01 PW02 PW03 EW01 EW02 

0.0/0.25 145 108 0 0 0 
0.45 17 NR 0 0 324 
0.5 15 105 0 0 >2000 
1.0 162 11 75 39.3 >2000 
1.25 344 46 85.5 7.6 >2000 
1.5 330 23 84 10 765 
End 497 25.6 73.6 81 1421 

NR - No Reading 

Date: 9/1/98 

16-5S 

0 
0 
0 
37.4 
51.1 
60 
57.7 



ISOCONTOURS OF CHANGE IN 
WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 
INJECTION WELL- IW02 

LOW FLOW RATE 
IW02, TEST 1- 28 psi, 5.5 cfm (gauge reading) 

CEF-18-MW-75-$-1' 
(?,\I/ 



Test No.: 2 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW02 

SITE 16, NAS CECIL FIELD 

Date: 9/1/98 
Target Flow Rate: High Flow Rate 10 cfm(gauge reading) @ 36 psi Well (5) Operating: IW-02 

Page 1 of 2 
Water Level 

Time (hrs) IW02 IW02 PW01 PW02 PW03 EW01 EW02 16-55 16-121 
Flow Pressure Water Water Water Water Water Water Water 
Rate (1) Level Level Level Level Level Level Level 

(gauge 
reading) 

0.0 10 cfm 36 psi 8.13 7.72 7.30 8.15 8.32 6.52 6.54 
0.25 10 cfm 36 psi 7.87 7.70 7.27 8.05 8.10 6.08 5.80 
0.5 10 cfm 36 psi 7.61 7.46 7.22 7.99 7.74 5.94 5.60 

0.75 10 cfm 36 psi 7.49 7.34 7.20 7.93 7.68 5.90 5.53 
1.0 10 cfm 36 psi 7.50 7.38 7.16 7.89 7.72 5.48 5.50 
1.25 10 cfm 36 psi 7.55 7.43 7.10 7.86 7.76 6.07 5.47 
1.5 10 cfm 36 psi 7.63 7.50 7.03 8.04 7.87 6.11 5.39 

Dissolved oxygen select wells only 
PW01 EW-02 16-55 

Initial 1.6 1.4 2.4 
Final 1.2 0.9 2.2 

Time 0.0 hours is recorded prior to the start of the test. 
The criteria for completing the test is to have three consecutive reading with less than 10% difference for each of the wells 
(1) Pressure reading recorded at the well head 
(2) Water level measurements are from top of risers. 
(3) Dissolved oxygen recorded prior to the start up of test and after test completed for selected wells only. 

16-90 16-75 
Water Water 
Level Level 

6.51 6.49 
6.02 6.27 
5.80 6.19 
5.73 6.15 
5.67 6.15 
5.65 6.18 
5.60 6.19 

16-105 
Water 
Level 

6.49 
6.22 
6.11 
6.08 
6.10 
6.15 
6.18 

16-105 
2.2 
1.7 



Test Number 2 
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Observed Volatilization 

Time (hrs) 

0.0 
0.25 
0.5 
0.75 
1.0 
1.25 
1.5 

CEF 16-9D and -7S had PID readings of 0.0 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW02 

SITE 16, NAS CECIL FIELD 

PID 

PW01 PW02 PW03 EW01 EW02 16-5S 

NR 83.3 140 131 1935 142 
354 80 210 0 0 215 
228 37 225 0 0 45 
234 50 298 0 11.8 870 
249 102 496 11.5 131 190 
165 362 912 20 363 287 
1407 >2000 1643 0 619 611 

Date: 9/1/98 

MW10S 

0.0 

21 
0.0 
11 



ISOCONTOURS OF CHANGE IN 
WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 
INJECTION WELL- IW02 

HIGH FLOW RATE 
IW02, TEST 2- 36 psi, 10 cfrn (gauge reading)· 

[0/11) 

CEF-1S-MW-9~ 

CEF-1S-MW-1OS 

t (J. 30) 

CEF-1S-MW-7S-$-

~ill) 

ifTCEF-16-EW-01 



Air Injection Test 
Both IW-Ol andIW-02 



RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 and IW02 

SITE 16, NAS CECIL FIELD 

Test No.: 3 Date: 9/10+11/98 
IW01 - Pressure: 40 psL Flow Rate: 6.0 cfm(gauge reading) on 9/10/98 @ 20:40 Well (s) Operating: IW01 and IW02 
IW02 - Pressure: 39 psL Flow Rate: 7.5 cfm(gauge reading) on 9/11/98 @ 09:41 Page 1 of 2 

Water Level 
Time (hrs) PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 16-105 16-175 16-135 

Water Water Water Water Water Water Water Water Water Water Water Water 
Level Level Level Level Level Level Level Level Level Level Level Level 

0.0 8.23 8.11 7.58 8.34 8.45 6.58 4.81 5.52 6.63 6.58 5.34 5.32 
11.0/08:00 8.00 7.94 7.35 8.15 8.27 6.39 5.28 (1) 4.97 6.42 6.38 5.29 5.29 

Redox (ORP) - select well only 

PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 16-105 16-175 16-135 
Initial 92 108 109 123 107 120 143 148 147 128 -88 126 
4.0 81 93 102 99 97 110 123 135 128 128 -70 114 

Baseline identified/copied from test 2. Note system shutdown for -2 hours until could replace cap on new well. Running only deep well as not to disturb the new well as much. 
5ee note book for observed bubble 9/11/98 
Outside site well data collected on 9/11/98 at 09:50 

(1) Double checked, water is bubbling, may effect depth reading 

Changes in Injection flow or Pressure: 

Time Well Pressure Flow Rate 

IW-02 
Water 
Level 

8.58 
7.54 

IW-02 
108 
116 



Test Number 3 
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Dissolved Oxygen 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 and IW02 

SITE 16, NAS CECIL FIELD 

Date: 9/10+11/98 

Time (hrs) PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 16-105 16-175 16-135 IW-02 
0.0 * 2.80 0.95 0.80 1.90 1.30 0.35 3.25 1.10 3.95 0.30 0.85 
11.0 2.50 0.55 0.55 1.75 0.55 0.35 5.60 0.85 3.60 0.35 1.20 

• Test conducted immediately after IW-01 test so no recovery time. Using last reading from test 2 as baseline. 
• Note: Had to stop blowers for 20 minutes after IW-02 was started because new well cap was discharged and water was escaping. 
• Started IW-01 @08:40 on 9/10/98. 11 hours@08:000n 9/11/98. 

WELL 16-55 

Dissolved Oxygen At Various Depths 
Depth below IW-02 only D.O. at 

water surface at 17:06 08:24 on 
(feet) hours 9/11/98 

5urface 
6 1.25 0.55 
10 0.55 0.45 

13.5 0.50 0.45 

5tarted IW-01 @ 8:40 p.m. on 9/10, ran for 11 hrs (approx) up to 8:00 a.m. on 9/11. 
Blowers shut down for approximately 1.5 hours to recap MW-451. 

Observed Volatilization (FID or PID) 
Time (hrs) PW01 PW02 PW03 EW01 EW02 16-55 16-121 16-90 16-75 16-105 16-175 

0.0 >1000/ >1000/ >1000/ 2.8/17.1 70/107 14/64 50/85 0.5/10.3 0.8/31 0.8/6.8 1.1/4.8 
>2000 >2000 >2000 

11.0 78/780 >1000/ >1000/ 0.4/93 >1000/>2000 0.0/93 3.0/1090 0.0/0.0 0.0/150 1.0/0.0 14/880 
>2000 >2000 

1.25 0.75 
0.75 5.40 

16-135 IW-02 New Well 

0.8/38 0.8/38 

0.0/54.7 -----/>2000 -----/>2000 
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ISOCONTOURS OF CHANGE IN 

WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 

INJECTION WELL- IWOl & IW02 

MODERATEIHIGH FLOW RATES 

IWOl, TEST 3- 40 psi, 6 cfm(gauge reading) 

lW-02, TEST 3- 39 psi, 7.5 cfm (gauge reading) 
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Test No.: 4 
Target Flow Rate: Operating Pressure + Flow 

RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 and IW02 

SITE 16, NAS CECIL FIELD 

Date: 9/2/98 

IW01 - Pressure: 41 psi Flow Rate: 7.5 cfm(gauge reading) 
Well (s) Operating: IW-01 + IW-02 

Page 1 of 2 
IW02 - Pressure: 31 psi Flow Rate: 7.5 cfm(gauge reading) 

Water Level 
ime (hrs) IW01 IW01 IW02 iW02 PW01 PW02 PW03 EW01 EW02 16-5S 16-121 16-90 16-7S 

0.0 
0.5 
1.0 
1.5 
2.0 
2.5 

Initial 
Final 

Flow Pressure Flow Pressure Water Water Water Water Water Water 
Rate (1) Rate (1) Level Level Level Level Level Level 

(gauge 
reading) 

0 0 0 0 8.42 8.28 7.37 8.36 8.61 6.70 
7.5 40 7.5 30 6.72 7.04 7.31 8.03 7.39 5.57 
7.5 40 7.5 30 7.21 7.21 7.16 7.83 7.55 5.95 
7.5 40 7.5 30 7.44 7.40 7.08 7.83 7.74 6.11 
7.5 40 7.5 30 7.54 7.51 7.01 7.84 7.84 6.14 
7.5 40 7.5 30 7.35 7.46 7.05 7.89 7.80 6.20 

Dissolved oxygen - select well only 

PW01 EW-02 16-55 
4.5 1.6 1.7 
5.7 1.4 3.4 

Time 0.0 hours is recorded prior to the start of the test. 
The criteria for completing the test is to have three consecutive reading with less than 10% difference for each of the wells 
(1) Pressure reading recorded at the well head 
(2) Water level measurements are from top of risers. 
(3) Dissolved oxygen recorded prior to the start up of test and after test completed for selected wells only. 

Raining - using FlO 
0.0 time is baseline 

Water Water Water 
Level Level Level 

6.54 6.52 6.77 
5.77 5.80 6.12 
5.54 5.60 6.23 
5.54 5.53 6.30 
5.40 5.49 6.34 
5.30 5.45 6.37 

16-105 16-175 16-195 
Water Water Water 
Level Level Level 

6.69 5.97 5.45 
5.94 5.72 5.39 
6.11 5.70 5.31 
6.20 5.75 5.30 
6.25 
6.28 

16-105 
2.5 
2.0 



RADIUS OF INFLUENCE TESTING WORKSHEET 
INJECTION WELL - IW01 and IW02 

SITE 16, NAS CECIL FIELD 

Test Number 4 Date: 9/2/98 
Page 2 of 2 

Observed Volatilization FlO 

Time (hrs) PW01 PW02 PW03 EW01 EW02 16-5S 16-121 16-9D 16-7S 16-10S 

0.0 4.6 22 46 0.0 0.0 0.0 0.0 0.0 0.0 0.0 
0.5 >1000 >1000 >1000 330 >1000 68 2.5 0 0 7.2 
1.0 >1000 >1000 >1000 120 >1000 48 0 0 0 1 
1.5 >1000 >1000 >1000 >1000 >1000 580 0 0 0 0 
2.0 >1000 >1000 >1000 >1000 >1000 140 0 0 0 0 
2.5 900 >1000 >1000 >1000 >1000 210 0 0 0 0 

16-17S 16-19S 

0.0 
1 
1 
0 
0 
0 0 



ISOCONTOURS OF CHANGE IN 
WATER TABLE DEPTH 

RADIUS OF INFLUENCE TESTING 
INJECTION WELL- IW01 & IW02 --*w 

HIGHIHIGH FLOW RATES () .~ -- ~ t::; .. -16-EW-O' 
IW01, TEST 4- 41 psi, 7.5 cfm(gauge reading) 

1W-02, TEST 4- 31 psi, 7.5 cfm (gauge reading) (O}<./C;" 



APPENDIX C 

AIR SPARGING VAPOR EXTRACTION SYSTEM DESIGN CALCULATIONS 

- OFF-GAS EMISSIONS ESTIMATION 

- OFF-GAS TREATMENT TECHNOLOGIES EVALUATION 

- AIR QUALITY IMPACT DISPERSION MODELING REPORT 

- ASVE SYSTEM PRESSURE LOSS CALCULATIONS 

- GAS-PHASE GAC ADSORPTION SYSTEM 



OFF-GAS EMISSION ESTIMATION 



NAS Cecil Field 
OU 7, Site 16 ASVE Design 

The following set of calculations estimate the contaminant loading (emission rate) for the full-scale 
(design) off-gas system based on data collected from the pilot-scale study and the attached calculations, 
The scale-up method is linear based on average concentrations, It is assumed that there will be one 
capture zone of emissions in the source area and two capture zones of emissions in the outer plume, 
The average concentration of the air emission therefore will include the air concentration measured 
from the pilot study to represent the source area and 2 times the estimated air emission concentrations 
calculated below for the outer plume as they are correlated to the measured air concentrations, 
At this time no other correlations for scale-up of pilot-scale ASVE systems are available. 

The calculations below estimate the average off-gas concentration in the downgradient wells. The 
calculations estimate the downgradient off-gas based on the downgradient groundwater concentration 
and proportioning/correlating the groundwater concentrations to the off-gas emissions collected in the 
source area during the pilot study. 

Estimate Average Concentrations of Parameters in Source Area and Outer Plume and 
calculate the Water to Air Emission Ratio in the Source Area. Use the Water to Air Emission 
Ratio to Calculate the Air Emission in the Outer Plume. The attached sketches of the well 
profiles with the sample locations and the attached site drawing define the samples/concentrations 
used in these calculations and the source area and outer plume area. 
The Depth Weighted Average Concentration were estimated using the following formula: 

(C1*d1 +C2*d2+C3*d3 ... +Cn*dn)/(d1 +d2+d3 ... +dn) 

TCE Conc TCAConc 1,1-DCE 1,2-DCE VCConc 
Aquifer Thickness (ug/L) (ug/L) Conc (ug/L) Conc (ug/L) (ug/L) 

Source Area 
35 315000 1600 1000 780 

32.5 1400 33.5 26.3 9.8 
26.5 10600 7.9 3.5 14.2 

Average GW concentration 120760 610 382 298 
(Depth weighted) 

Measured Air Concentration in Pilot Study 1970 17.5 3.5 112 
(ppmv) 
Water to Air Emission Ratio 61.30 34.83 109.26 2.66 

Outer Plume 
12.5 500 1300 231 270 
22.5 1 1 
32.5 700 16 13 5 
26.5 1 

Average GW concentration 309 179 36 38 
(Depth weighted) 

Estimated Air Emission (ppmv) 5.04 5.14 0.33 14.35 
(=Ave. GW ConclWater to Air Emission Ratio) 

Below is a check to see if the water to air emission ratio and therefore the air emission are in the 
ball park. A worst case scenario will be used in this check by applying the 1997 Marlowe 
Action Levels program which is used for Hazardous Waste Site Work for health and safety purposes. 
Also a check will be made using theoretical values from air stripping of contaminated water. 

Marlowe Action Levels - GW Conc (ug/L) 
Calc Air Conc (ppmv) 
Water to Air Ratio 
(worst case) 

TCE 
309 

28 
11.04 

TCA 
179 

7 
25.57 

1,1-DCE 
36 
12 

3.00 

1,2-DCE 
38 
12 

3.17 

In the worst case scenario the air emission concentrations are less than the 
groundwater concentration. Water to Air Ratios greater that the Marlowe Action 
Levels indicate that not all of the contaminant is converting to the gas phase (air 
emission), that is it is no1100% efficient. 

14 

0.8 
6 

37.2 

0.16 

32 

5 

32.94 

VC 

5 
4.5 

1.11 

3/17/99 



NAS Cecil Field VOC Emission Rates 
au 7, Site 16 ASVE Design By: _____ _ 

Chkd by: ___ _ 

For the data at OU7, Site 16 above, the VC and 1 ,2-DCE Water to Air Emission ratio 
is less that the worst case (Marlowe Action Level) and does not seem appropriate. 
The 1, 1-DCE Water to Air Ratio also does not seem appropriate, or the 1, 1-DCE 
is very inefficient in converting to the gas phase. 

TCE TCA 1,1-DCE 1,2-DCE 
Air Stripping - Assuming 100% removal 

GW conc (ug/L) 400,000 1500 1500 1000 
Calc Air Conc (ppmv) 2441 9.1 12.5 8.3 
Water to Air Ratio 164 165 120 120 

In this case the air emission concentrations are less than the groundwater 
concentration. Water to Air Ratios are greater than the Marlowe Water to Air 
ratio a less than worst case situation. 

Since there appears to be anomalies with the air concentrations obtained in the Pilot Study and the 
Water to Air Emission Ratio, the air emission from the outer plume will be calculated by correlating 
/proportioning the Henry's Law Constant of the other contaminants to TCE. These calculations assume 
that the Water to Air Emission Ratio for TCE is appropriate/correct. 

For the Outer Plume Estimate Air Emission Concentration using Henry's Constant and the TCE 
water/air ratio obtained from the source area 

TCE TCA 1,1-DCE 1,2-DCE 
Henry's Constant 0.0091 0.0144 0.007 0.034 
(from EPA 625/R-94/006 Jan 95) 
Ratio Henry's Constant - TCE to Other 1.00 0.63 1.30 0.27 

Projected Ratio 
(TCE water/air * Ratio Henry's Law) 61.30 38.74 79.69 16.41 

Outer Plume Average GW Concentration 309 179 36 38 

Calculated Air Emission for outer Plume (ppmv) 
(Ave Conc Outer Plume/projected Ratio) 5.04 4.62 0.45 2.33 

Measured Air Concentration - Source Area 1970 17.5 112 3.5 

Final Projected Off Gas Air Emission (ppmv) 660 9 39 
(measure offgas +2 times Outer Plume)/3 

Molecular Weight of Contaminates 131.5 98 97 97 
Initial Emission Rate (Ib/day) 60.7 0.6 0.1 2.6 
Maximum Estimated Concentration * (ug/m3) 1564 

* Based on Air Dispersion Modeling TCE factor = 2.37, VC factor = 1.12 

Average Groundwater concentration 40459 ppb (ug/I) 

3/18/99 
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EVALUATION OF OFF-GAS TREATMENT TECHNOLOGIES 



Purpose: 

Evaluation of Off-gas Treatment Technologies 
Site 16 Air SparginglVapor Extraction System Design 

NAS, Cecil Field, Jacksonville, Florida 

To evaluate the effectiveness, implementability concerns, and relative costs of potential off-gas treatment 
systems for the proposed air sparging/vapor extraction (ASVE) system at OU 7, Site 16 and recommend 
the most cost effective technology. 

Objective and Scope: 
Based on the ASVE system layout and the design air injection and extraction rates, the objective is to 
evaluate whether the estimated concentrations of VOCs in the off-gas exceed applicable or relevant and 
appropriate standards/criteria. The evaluation is limited in scope to data obtained from the pilot-scale 
treatability study report (TtNUS, August 1998). 

Off-gas ARARs and Health/Modeling Guidance Values: 
The following are the numerical standards/criteria on the mass emission limits or air concentration limits 
for the VOCS at this site: 

VOC Estimated OSWER Directive State of Maximum Percentage 
Emission Florida Estimated Removal/ 

Rate ARC (f!g/m3
) Concentration * Destruction 

(Ib/day) (f!g/m3
) Required 

TCE 61 None 639 1564 60% 
Vinyl Chloride 0.6 None 31 14 0% 

1,2-DCE 2.6 None 1888 174 NA 
1,1-DCE Minimal None 47 3 NA 

TCA Minimal None 4547 21 NA 
Total VOCs 64.2 15lb/day None NA NA 

*Based on air dispersion modelling (see Appendix C - Air Quality impact Dispersion Modeling Report) 

Evaluation of Off-gas Treatment Technologies: 
Based on the estimated emission rates and off-gas concentrations, the following VOCs are expected to 
exceed the off-gas ARARs: TCE and vinyl chloride. Approximately 77 percent reduction/destruction 
efficiency in concentrations would be required to meet the criteria for TCE and 82 percent 
reduction/destruction of vinyl chloride concentrations. Because of uncertainities in the estimated 
emission rate for vinyl chloride, a conservative removal efficiency of approximately 95 percent 
reduction/destruction efficiency is assumed to be required to meet the criteria for vinyl chloride. The 
following potential technologies are being evaluated for achieving the required removal/destruction of 
VOCs: (1) Vapor-phase Granular Activated Carbon Adsorption, (2) Catalytic Oxidation, and (3) Solvent 
Recovery. 

Vapor-phase Granular Activated Carbon Adsorption 
Activated carbon adsorption of VOCs from the vapor-phase consists of forcing the off-gas stream 
containing the VOCs through a bed of activated carbon. The process of removal of the VOCs occurs 
because of adsorption while the gas passes through the interstices and pores of the activated carbon 
granules. The gas (essentially clean air) exits through the other end of the bed. The process continues 
until all the available adsorption sites in the activated carbon bed are saturated with the VOCs. Then the 
spent activated carbon must be disposed of or regenerated at an off-site facility. During regeneration, the 
VOCs are thermally oxidized to form relatively innocuous gases such as carbon dioxide, hydrogen 
chloride and water. 

The technology is most effective when two carbon canisters (or tanks) are connected in series (lead/lag 
fashion) and the contaminated vapors are forced through the lead unit, followed by the lag unit. When the 



lead unit is exhausted, as indicated by sampling from a port between the units, then it is sent off-site for 
regeneration while the lag unit connected in the lead position, and a regenerated unit is connected in the 
lag position. 

Effective ness: 
Activated carbon adsorption would be effective for removal of TCE to the required levels. However, the 
process is not as effective for the removal of vinyl chloride compared to TCE. With two GAC units in 
series, it is anticipated that the first unit will remove the TCE and other contaminants and the second unit 
will "polish"/clean the vinyl chloride to concentrations that will meet the air quality standards. Because 
significant levels of vinyl chloride may be expected during the initial phase of remediation, vapor-phase 
activated carbon adsorption may not be effective by itself, and a polishing-stage treatment by a different 
process (such as a permanganate impregnated zeolite or alumina) may be required. It is anticipated that 
after air sparging has been applied for a sufficient duration for the contaminated zone of the aquifer to be 
rendered aerobic, the vinyl chloride production would cease and only TCE would be volatilized and 
removed. 

Implementability: 
Activated carbon adsorption would be easily implementable. The resources and materials required for the 
technology are widely available. Minimal operator attention would be required, limited to periodic 
checking of the treated gas for VOCs as a sign of lead unit exhaustion and checking hose connections 
and integrity as required. If the permanganate impregnated zeolite or alumina is needed to remove the 
vinyl chloride, the outlet pipe from the GAC units can be easily piped to the permanganate impregnated 
unit. 

Cost: 
Activated carbon capital costs are low, typically less than $5,000 for a unit capableof accommodating the 
estimated flow rate of 180 scfm. Costs of operating and maintenance would depend on the rate of 
exhaustion, which in turn would depend on the VOC loading. The estimated initial TCE loading of 
approximately 100 Ib/day is expected to consume approximately 400 Ib/day of GAC. The total cost per 
year may be as high as approximately $ 200,000, assuming that the high TCE recovery rate is sustained 
throughout the year. Typically, based on previous experience with ASVE, the sustained high removal 
rate does not last beyond 6 months, and an exponential decrease in removal rate may be expected. At 
that time, the GAC costs are likely to reduce by an order of magnitude or more. Because there may be 
the possibility of the presence of DNAPL (see Sections 3.1.3 and 4.3 of the report), a high GAC 
consumption rate may be sustained for an unknown duration but can not be estimated. The possible 
presence of DNAPL has not been included in this evaluation. 

Catalytic Oxidation 
Catalytic oxidation is a thermal destruction process in which the chlorinated organics are oxidized in a 
controlled fashion at temperatures that range from 600 OF to 1000 of, with the use of a catalyst. 
Normally, (without the use of catalysts), higher temperatures exceeding 1500 OF would be required for 
oxidation of chlorinated organics. The products of catalytic oxidation of chlorinated organics are carbon 
dioxide, water and hydrogen chloride. Depending on the hydrogen chloride production rate and the 
emission limits, a scrubber may be required to remove the hydrogen chloride, prior to discharge of the 
oxidized gases. The heat required for raising the temperature of the gases to the required temperature is 
provided either by natural gas or electrical heaters. 

Effectiveness: 
CatalytiC oxidation would be effective for the destruction of both TCE and vinyl chloride. A scrubber is 
likely to be required because of the high concentrations and emission rates of HCI expected. 

Implementability: 
Equipment and services are widely available. However, the system is likely to be maintenance intensive. 
Special training would be required for operation and maintenance. Caustic storage and usage would be 
required for the scrubber, which are additional responsibilities. Discharge of the brine from the scrubber 



would be required. The local wastewater treatment system's permit requirements would have to be 
checked. 

Cost: 
Catalytic oxidation systems capable of treating 180 scfm of gas flow rate cost approximately $60,000 to 
$70,000. Scrubbers cost approximately $ 50,000 to $ 60,000. The electrical power usage is estimated to 
be approximately 35 to 40 kw, corresponding to approximately $ 30,000 to $ 35,000 per year. Caustic 
purchase costs and brine disposal costs would be additional at approximately $ 65,000. These costs 
would remain fairly constant over the remedial duration except for the reduction in caustic usage costs 
and brine disposal costs as concentrations of chlorinated VOCs reduce over time. 

Rental: $ 7,000 to $ 10,000/month for the unit alone, for comparison to purchase. Electrical usage, 
caustic usage and brine disposal would be identical to that of the purchased unit. 

Solvent Recovery 
Solvent recovery is a condensation process where the off gases containing the VOCs are cooled to a 
temperature below the boiling points of the VOCs, but above the freezing point of moisture. The VOCs 
are recovered from the air stream as a liquid that can be recycled or incinerated off site. 

The systems typically consist of three stages: (1) adsorption of the higher flow and lower concentration off 
gas, followed by (2) desorption under lower flow, higher concentrations, and finally, (3) cooling and 
condensation. The adsorption occurs by the use of activated carbon or a polymeric (hydrophobic 
adsorbent). The adsorber media is then warmed using an external heat source and a low-flow carrier gas 
is passed over the adsorber media. By desorbing the VOCs from the adsorber under low-flow conditions, 
a highly concentrated stream of gas is formed. This gas is then passed into a condenser where the 
temperatures are maintained above 32 OF, but below the boiling point of the VOCs, such as TCE. The 
VOCs are collected as a liquid and maintained under low temperature and pressure in an air-tight 
container until further processing. 

Effectiveness: 
Solvent recovery would be effective for the removal of TCE. However, because of the limited 
effectiveness of vinyl chloride adsorption on activated carbon or other media, the solvent recovery 
process would not be effective. Therefore, the use of this technology during the initial phase of the 
project when the highest concentrations of vinyl chloride may be expected, is highly questionable. The 
use of this technology during the later phases of the project is also questionable because the mass and 
concentrations of TCE removed would be very low and it would no longer be cost effective. 

Implementability: 
Solvent recovery is a technically complex prQcess. Trained operators are required to operate and 
maintain the system. The system is also likely to be more maintenance intensive with a greater chance of 
breakdowns than simpler systems such as activated carbon. Also, relatively few manufacturers offer this 
system. 

Cost: 
One bid provides an estimate of $ 230,000 capital cost. The estimated power usage is 28 kw, which 
corresponds to an additional cost of approximately $ 25,000. Operating and maintenance costs would be 
additional. The cost of disposal of the recovered solvent, (approximately 35 Ib/day of TCE) would be 
additional (to be determined). 

Rental costs: $ 2,500/week, +$15,000/instaliation + shipment 



Summary and Conclusions: 

Solvent recovery is unlikely to be effective during the initial phase of the ASVE operation because of vinyl 
chloride emission. However, GAC and catalytic oxidation are likely to be effective. The estimated costs 
for comparison between the technologies are as follows: 

• GAC: $ 200,OOO/yr (assuming some vinyl chloride capture) 

• Catalytic oxidation: $ 130,000 + $ 45,OOO/yr (destruction of all VOCs) + $65,OOO/yr for caustic 
purchase/brine disposal. 

• Solvent recovery: $ 230,000 + $ 25,OOO/yr (assuming no vinyl chloride capture)+ cost of TCE 
disposal. 

Solvent recovery would be capital and maintenance intensive and its operating costs would remain 
relatively constant irrespective of the TCE removal rate during remediation. Catalytic oxidation would be 
less expensive, and its costs of operation would remain relatively constant over the remedial duration, 
however, maintenance activities for catalytic oxidation are intensive and require special training. If 
significant amounts of DNAPL are not present (which is assumed to be the case), vapor-phase GAC 
costs would dramatically reduce over the remedial duration because TCE concentrations reduce over 
time. Estimates of costs versus concentrations of TCE in the vapor phase (see attached figure) show that 
vapor-phase GAC could be more cost effective during the remedial action. Note that the TCE 
concentrations in the air phase that would comply with emission standards would be approximately 1460 
mg/m 3. Therefore, it is recommended on the basis of cost effectiveness that vapor-phase GAC be used 
for off-gas treatment. 
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1.0 STUDY OVERVIEW 

11/20/98 

The purpose of this study is to determine whether any adverse ambient air quality impact would 
result from the emissions from the Naval Air Station (NAS) Cecil Field, Site 16 air sparging/soil 
vapor extraction unit (AS/SVE), without off-gas treatment. The AS/SVE system evaluated in 
this screening dispersion modeling is assumed to operate with no emission controls. The 
contaminants of concern for this study are (TCE), (TCA) , 1,2-DCE, 1, 1-DCE, vinyl chloride, and 
PCE. A screening air quality dispersion model is used to calculate the maximum 24-hour 
ambient air quality impact of the AS/SVE unit. Maximum 24-hour ambient ground level 
concentrations are compared to 24-hour Ambient Reference Concentrations (ARCs) developed 
by the Florida Division of Air Resources Management (DARM) to evaluate the need for air 
emission controls for each contaminant. 

2.0 DISPERSION MODELING PROTOCOL 

The maximum 24-hour ambient air quality impact of emissions from the Site 16 AS/SVE system 
was estimated using a USEPA approved air quality dispersion model. Before the dispersion 
modeling analysis was conducted, a dispersion modeling protocol was developed to identify 
operating conditions, source parameters, contaminants of concern, and other components of 
the modeling methodology. The remaining portions of this section summarize the details of the 
modeling protocol. 

2.1 Dispersion Model 

The maximum ambient air quality impact of emissions from the Site 16 AS/SVE unit was 
estimated using the TSCREEN1 (Version 1.0, dated 95250) dispersion model. The DARM 
recommends the use of TSCREEN when determining the need for emission controls or whether 
emission controls can be removed from a source of air emissions. 

TSCREEN is a screening model designed to calculate ambient concentrations of toxic air 
pollutants for a variety of source types. TSCREEN requires the user to input various 
parameters regarding the source, receptors, and contaminant characteristics into the model. 
All modeling runs were conducted in the rural dispersion mode using the "Full" meteorology 
option. 

All model calculations were based on a unit emission rate of 1 gram per second (g/sec). 
Resulting model calculations were then converted to contaminant specific air concentrations by 
multiplying the calculated 24-hour unit emission rate concentrations by the contaminant specific 
emission rates identified below in Section 2.3. A 24-hour concentration calculation spreadsheet 
is given in Appendix A. 

Copies of all TSCREEN model unit emission rate output files are also provided in Appendix A. 
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2.2 Source Parameters 

The TSCREEN dispersion model requires the user to input specific information regarding the 
source of pollutant emissions. The required input information for the Site 16 AS/SVE unit is 
shown in Table 1. The Site 16 AS/SVE system was evaluated as a point source using the 
source type designation "Superfund Release-SVE" in all TSCREEN modeling runs. The 
AS/SVE system was assumed to operate 24 hours per day. 

There are three building structures near the proposed location of the Site 16 AS/SVE system. 
These are identified as Buildings 313,815, and 825. Each building is within the distance offive 
times the largest dimension of each building (height, length, or projected width) from the Site 16 
AS/SVE air emissions discharge stack. These building structures have the potential to cause 
the AS/SVE emissions plume to downwash on the leeward side of a structure. As a result, the 
downwash calculation option was used in the TSCREEN model to evaluate the downwash 
affect of each building. 

2.3 Contaminant Emissions 

The contaminants of concern for this study were (TCE), (TCA) , 1,2-DCE, 1, 1-DCE, vinyl 
chloride, and PCE. Estimates of contaminant emission rates and the total daily emissions of 
volatile organic compounds (VOCs) are shown in Table 2. Further information regarding the 
derivation of contaminant specific emission rates is discussed in Appendix D of this report. 

2.4 Receptor Network 

The receptor network used in this modeling study includes both automated and discrete 
distance flat terrain receptors. The distance to the outside property boundary of the NAS Cecil 
Field was assumed to be 1 meter. The TSCREEN model set automated distance receptors 
between 1 and 50,000 meters. Discrete distance receptors were set at 1,5,10,15,20,25,30, 
35, 40 45, 50, 100, 200, 300, 400, 500, 750, 1000, 2000, 3000, 4000, and 5000 meters. The 
height of all receptors is 0.0 meters above ground level. 

2.5 Evaluation Criteria 

Maximum 24-hour ambient air concentrations calculated by the TSCREEN model were 
compared to 24-hour ARCs developed by the Florida DARM to evaluate the need for air 
emission controls for each contaminant. The 24-hour ARCs are derived from occupational 
exposure levels such as the permissible exposure limits (PEL) set by OSHA or Threshold Limit 
Values (TLVs) that are based on the American Conference of Governmental Industrial 
Hygienists (ACGIH). 

The equation used to derive the 24-hour ARC values is: TLV/420 = 24-hour ARC. The 24-hour 
ARC concentrations for all contaminants evaluated in this study are shown in Table 2. 
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TABLE 1 
SITE 16 AS/SVE SOURCE AND BUILDING PARAMETERS 

USED IN THE TSCREEN DISPERSION MODEL 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

Site 16 AS/SVE System 
Source Parameters Discharge Stack 

Source Type Point 
Emission Rate (grams/second) 1.0 

Stack Height (meters) 3.66 
Stack Inside Diameter (meters) 0.051 

Stack Exit Velocity (meters/second) 41.56 
Stack Gas Exit Temperature (OK) 311 

Ambient Temperature (OK) 293 
Dispersion Option Rural 

11/20/98 

Building Parameters Building 313 Building 815 Building 825 
Height (meters) 9.1 9.1 9.1 

Minimum Horizontal Dimension (meters) 38 46 61 
Maximum Horizontal Dimension (meters) 145 198 198 

TABLE 2 
SITE 16 AS/SVE CONTAMINANT EMISSION RATES, 

TOTAL DAILY VOC EMISSIONS AND FLORIDA 24-HOUR ARCS* 

CONTAMINANT 
TCE 
TCA 

1,2-DCE 
1,1-DCE 

Vinyl Chloride 
PCE 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

EMISSION RATE TOTAL DAILY EMISSIONS 
(g/sec) (Ibs/day) 

5.40E-01 103.1 
4.73E-03 0.9 
3.36E-02 6.4 
5.25E-04 0.1 
3.41E-02 6.5 
5.25E-05 0.01 

Total VOCs/day = 117.1 Ibs 

• ARCS - Ambient Reference Concentrations 
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FLORIDA 24-HOUR 
ARC· (1l9/m3) 

640 
4,548 
1,888 

48 
31 

405 
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3.0 DISPERSION MODELING RESULTS 

Maximum 24-hour ambient air concentrations associated with the operation of the Site 16 
AS/SVE system (without off-gas treatment) are shown in Table 3 in comparison to Florida 24-
hour ARCs. Results shown in Table 3 indicate that maximum 24-hour ground level 
concentrations of TCE and vinyl chloride, at a distance of 28 meters from the AS/SVE 
discharge stack, would exceed Florida 24-hour ARCs. Therefore, off-gas treatment would be 
required to achieve a 77 percent and 82 percent reduction in emissions to meet the Florida 
ARCs for TCE and vinyl chloride, respectively, also as shown in Table 3. 
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EMISSION 
PARAMETER 

TCE 
TCA 

1,2-DCE 
1,1-DCE 

Vinyl Chloride 
PCE 

11/20/98 

TABLE 3 
A COMPARISON OF MAXIMUM* 24-HOUR 

VOC CONCENTRATIONS** FOR THE SITE 16 
AIR SPARING SOIL VAPOR EXTRACTION SYSTEM 
TO FLORIDA AIR REFERENCE CON CENTRA TIONS1 

NAS CECIL FIELD 
JACKSONVILLE, FLORIDA 

FLORIDA 24-HOUR 
MAXIMUM* 24- AIR REFERENCE 

HOUR CONCENTRATION 
VOC (f.lg/m3

) 

CONCENTRA TION** 
(f.lg/m3

) 

2802 640 
25 4,548 
174 1,888 
3 48 

177 31 
0.3 405 

PERCENT REDUCTION IN 
EMISSIONS NEEDED 

TO MEET FLORIDA 24-
HOUR AIR REFERENCE 

CONCENTRA TION1 

77% 
0% 
0% 
0% 

82% 
0% 

* The maximum 24-hour concentration for all emission parameters occurs at a distance of 28 meters from 
the ASISVE discharge stack. The meteorological condition responsible for these maximum 
concentrations is class E atmospheric stability and a 1.0 m/sec wind speed. 

** The receptor height for all maximum concentrations is 0.0 meters. 

1 The Florida Air Reference Concentration (ARC) of a constituent is derived from occupational exposure 
levels such as PELs set by OSHA or Threshold Limit Values that are based on the American Conference 
of Government Industrial Hygienists (ACGIH). The equation for deriving 24-hour ARC values is: ARC24-hour 
= TLV/420. 
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TSCREEN DISPERSION MODEL 
OUTPUT FILES 



o 

*** SCREEN3 MODEL RUN *** 
*** VERSION DATED 95250 *** 

BUILDING 313 - UNIT EMISSION RATE 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE 
EMISSION RATE (G/S) 
STACK HEIGHT (M) 
STK INSIDE DIAM (M) 
STK EXIT VELOCITY (M/S)= 
STK GAS EXIT TEMP (K) 
AMBIENT AIR TEMP (K) 
RECEPTOR HEIGHT (M) 
URBAN/RURAL OPTION 
BUILDING HEIGHT (M) 
MIN HORIZ BLDG DIM (M) 
MAX HORIZ BLDG DIM (M) 

POINT 
1.00000 

3.6600 
.0510 

41.5600 
311.0000 
293.0000 

.0000 
RURAL 

9.1000 
38.0000 

145.0000 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS *** 
*************************************** 

CALCULATION 
PROCEDURE 

SIMPLE TERRAIN 

BLDG. CAVITY-l 
BLDG. CAVITY-2 

MAX CONC 
(UG/M**3) 

.1297E+05 

505.2 
1928. 

DIST TO 
MAX (M) 

28. 

51. 
33. 

TERRAIN 
HT (M) 

o. 

(DIST 
(DIST 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
*************************************************** 

11/19/98 
17:36:30 

CAVITY LENGTH) 
CAVITY LENGTH) 

BUOY. FLUX = . 015 M**4/S**3; MOM. FLUX 1.058 M**4/S**2 . 

*** FULL METEOROLOGY *** 

********************************** 
*** SCREEN AUTOMATED DISTANCES *** 
********************************** 

*** TERRAIN HEIGHT OF o. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 



OIST CONC UI0M USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (MIS) (MIS) (M) HT (M) y (M) z (M) OWASH 

------- ---------- ------ ------ ------ ------
1. .0000 0 .0 .0 .0 .00 .00 .00 NA 

100. 3500. 6 1.0 1.0 10000.0 4.05 8.06 10.48 SS 
200. 2247. 6 1.0 1.0 10000.0 4.05 11. 55 11. 53 SS 
300. 1611. 6 1.0 1.0 10000.0 4.05 14.95 12.56 SS 
400. 1231. 6 1.0 1.0 10000.0 4.05 18.27 13.54 SS 
500. 996.1 6 1.0 1.0 10000.0 4.05 21. 53 14.25 SS 
600. 821. 2 6 1.0 1.0 10000.0 4.05 24.75 15.11 SS 
700. 692.5 6 1.0 1.0 10000.0 4.05 27.92 15.94 SS 
800. 594.4 6 1.0 1.0 10000.0 4.05 31.06 16.74 SS 
900. 517.6 6 1.0 1.0 10000.0 4.05 34.17 17.53 SS 

1000. 456.0 6 1.0 1.0 10000.0 4.05 37.24 18.29 SS 
1100. 405.7 6 1.0 1.0 10000.0 4.05 40.29 19.03 SS 
1200. 364.1 6 1.0 1.0 10000.0 4.05 43.32 19.76 SS 
1300. 329.1 6 1.0 1.0 10000.0 4.05 46.32 20.48 SS 
1400. 299.4 6 1.0 1.0 10000.0 4.05 49.30 21.18 SS 
1500. 283.0 6 1.0 1.0 10000.0 4.05 52.27 21.13 SS 
1600. 260.0 6 1.0 1.0 10000.0 4.05 55.21 21.79 SS 
1700. 240.8 6 1.0 1.0 10000.0 4.05 58.14 22.37 SS 
1800. 223.8 6 1.0 1.0 10000.0 4.05 61.05 22.94 SS 
1900. 208.8 6 1.0 1.0 10000.0 4.05 63.94 23.49 SS 
2000. 195.4 6 1.0 1.0 10000.0 4.05 66.82 24.04 SS 
2100. 183.4 6 1.0 1.0 10000.0 4.05 69.69 24.57 SS 
2200. 172.6 6 1.0 1.0 10000.0 4.05 72.54 25.10 SS 
2300. 162.8 6 1.0 1.0 10000.0 4.05 75.38 25.61 SS 
2400. 154.0 6 1.0 1.0 10000.0 4.05 78.21 26.12 SS 
2500. 145.9 6 1.0 1.0 10000.0 4.05 81. 02 26.62 SS 
2600. 141. 9 6 1.0 1.0 10000.0 4.05 83.83 26.45 SS 
2700. 134.9 6 1.0 1.0 10000.0 4.05 86.62 26.94 SS 
2800. 128.7 6 1.0 1.0 10000.0 4.05 89.40 27.36 SS 
2900. 123.0 6 1.0 1.0 10000.0 4.05 92.18 27.77 SS 
3000. 117.8 6 1.0 1.0 10000.0 4.05 94.94 28.17 SS 
3500. 96.54 6 1.0 1.0 10000.0 4.05 108.62 30.08 SS 
4000. 81.16 6 1.0 1.0 10000.0 4.05 122.10 31. 87 SS 
4500. 69.59 6 1.0 1.0 10000.0 4.05 135.39 33.54 SS 
5000. 60.61 6 1.0 1.0 10000.0 4.05 148.53 35.12 SS 
5500. 53.48 6 1.0 1.0 10000.0 4.05 161. 52 36.63 SS 
6000. 47.68 6 1.0 1.0 10000.0 4.05 174.38 38.07 SS 
6500. 42.90 6 1.0 1.0 10000.0 4.05 187.11 39.44 SS 
7000. 39.23 6 1.0 1.0 10000.0 4.05 199.74 40.42 SS 
7500. 35.90 6 1.0 1.0 10000.0 4.05 212.26 41. 57 SS 
8000. 33.05 6 1.0 1.0 10000.0 4.05 224.69 42.67 SS 
8500. 30.57 6 1.0 1.0 10000.0 4.05 237.03 43.74 SS 
9000. 28.41 6 1.0 1.0 10000.0 4.05 249.28 44.76 SS 
9500. 26.50 6 1.0 1.0 10000.0 4.05 261.44 45.76 SS 

10000. 24.81 6 1.0 1.0 10000.0 4.05 273.54 46.73 SS 
15000. 14.80 6 1.0 1.0 10000.0 4.05 390.93 54.88 SS 
20000. 10.46 6 1.0 1.0 10000.0 4.05 503.36 60.29 SS 
25000. 8.003 6 1.0 1.0 10000.0 4.05 612.09 64.86 SS 



30000. 
40000. 
50000. 

6.430 
4.626 
3.586 

6 
6 
6 

1.0 
1.0 
1.0 

1.010000.0 
1.010000.0 
1.010000.0 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: 

4.05 717.87 
4.05 922.41 
4.05 1119.54 

28. .1297E+05 5 1.0 1.0 10000.0 4.05 3.30 

DIST DISTANCE FROM THE SOURCE 
CONC MAXIMUM GROUND LEVEL CONCENTRATION 

68.84 
74.49 
79.19 

6.16 

STAB 
U10M 

ATMOSPHERIC STABILITY CLASS (l=A, 2=B, 3=C, 4=D, 5=E, 6=F) 
WIND SPEED AT THE 10-M LEVEL 

USTK 
MIX HT 
PLUME HT= 
SIGMA Y 
SIGMA Z 
DWASH 

WIND SPEED AT STACK HEIGHT 
MIXING HEIGHT 
PLUME CENTERLINE HEIGHT 
LATERAL DISPERSION PARAMETER 
VERTICAL DISPERSION PARAMETER 
BUILDING DOWNWASH: 
DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

********************************* 
*** SCREEN DISCRETE DISTANCES *** 
********************************* 

SS 
SS 
SS 

ss 

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST 
(M) 

1. 
5. 

10. 
15. 
20. 
25. 
30. 
35. 
40. 
45. 
50. 

100. 
200. 
300. 
400. 
500. 
750. 

1000. 
2000. 

CONC 
(UGiM**3) 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.1230E+05 

.1086E+05 
9664. 
8658. 
7803. 
3500. 
2247. 
1611. 
1231. 
996.1 
640.3 
456.0 
195.4 

STAB 

o 
o 
o 
o 
o 
o 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

U10M 
(MiS) 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

USTK 
(MiS) 

MIX HT 
(M) 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0 
1. 0 10000.0 
1.010000.0 
1.0 10000.0 
1.0 10000.0 
1.0 10000.0 
1.010000.0 
1.010000.0 
1.010000.0 
1.010000.0 
1.010000.0 
1.010000.0 
1.010000.0 
1.010000.0 

PLUME 
HT (M) 

.00 

.00 

.00 

.00 

.00 

.00 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 

SIGMA 
Y (M) 

.00 

.00 

.00 

.00 

.00 

.00 
3.37 
3.70 
4.04 
4.37 
4.71 
8.06 

11. 55 
14.95 
18.27 
21. 53 
29.50 
37.24 
66.82 

SIGMA 
Z (M) 

.00 

.00 

.00 

.00 

.00 

.00 
6.22 
6.54 
6.86 
7.17 
7.49 

10.48 
11. 53 
12.56 
13.54 
14.25 
16.34 
18.29 
24.04 

DWASH 

NA 
NA 
NA 
NA 
NA 
NA 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 



3000. 
4000. 
SOOO. 

DWASH= 
DWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

117.8 
81.16 
60.61 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

NO 
NO 

6 
6 
6 

CALC MADE 

1.0 
1.0 
1.0 

1.0 10000.0 
1.010000.0 
1.010000.0 

(CONC = 0.0) 
BUILDING DOWNWASH USED 

HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

4.0S 
4.0S 
4.0S 

94.94 
122.10 
148.53 

28.17 
31. 87 
35.12 

*** CAVITY CALCULATION -
CONC (UG/M**3) 

1 *** 
SOS.2 
1.12 
1.12 
1. 00 
9.16 

*** CAVITY CALCULATION -
CONC (UG/M**3) 

2 *** 
1928. 

1.12 
1.12 
1. 00 
9.10 

CRIT WS @10M (M/S) 
CRIT WS @ HS (M/S) 
DILUTION WS (M/S) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

50.92 
38.00 

************************************** 
*** USER SPECIFIED AVERAGING TIMES *** 
************************************** 

CRIT WS @10M (M/S) 
CRIT WS @ HS (M/S) 
DILUTION WS (M/S) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

ESTIMATED MAXIMUM CONCENTRATION FOR 24 HR AVERAGING TIME: 
5188 (+/- 2594) UG/M**3 
o 

********************************** 
*** END OF SCREEN MODEL OUTPUT *** 
********************************** 

32.53 
145.00 

SS 
SS 
SS 



o 

*** SCREEN3 MODEL RUN *** 
*** VERSION DATED 95250 *** 

BUILDING 815 - UNIT EMISSION RATE 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE 
EMISSION RATE (G/S) 
STACK HEIGHT (M) 
STK INSIDE DIAM (M) 
STK EXIT VELOCITY (M/S)= 
STK GAS EXIT TEMP (K) 
AMBIENT AIR TEMP (K) 
RECEPTOR HEIGHT (M) 
URBAN/RURAL OPTION 
BUILDING HEIGHT (M) 
MIN HORIZ BLDG DIM (M) 
MAX HORIZ BLDG DIM (M) 

POINT 
1.00000 

3.6600 
.0510 

41.5600 
311.0000 
293.0000 

.0000 
RURAL 

9.1000 
46.0000 

198.0000 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS *** 
*************************************** 

CALCULATION 
PROCEDURE 

SIMPLE TERRAIN 

BLDG. CAVITY-1 
BLDG. CAVITY-2 

MAX CONC 
(UG/M**3) 

.1297E+05 

370.0 
1593. 

DIST TO 
MAX (M) 

28. 

54. 
36. 

TERRAIN 
HT (M) 

o. 

(DIST 
(DIST 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
*************************************************** 

11/19/98 
17:41:42 

CAVITY LENGTH) 
CAVITY LENGTH) 

BUOY. FLUX = .015 M**4/S**3; MOM. FLUX 1.058 M**4/S**2. 

*** FULL METEOROLOGY *** 

********************************** 
*** SCREEN AUTOMATED DISTANCES *** 
********************************** 

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 



DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA 
(M) (UGiM**3) STAB (MiS) (MiS) (M) HT (M) y (M) z (M) DWASH 

------- ---------- ------ ------ ------ ------
l. .0000 0 .0 .0 .0 .00 .00 .00 NA 

100. 3500. 6 l.0 l.0 10000.0 4.05 8.06 10.48 SS 
200. 2247. 6 l.0 l.0 10000.0 4.05 11.55 1l. 53 SS 
300. 161l. 6 l.0 l.0 10000.0 4.05 14.95 12.56 SS 
400. 1231. 6 l.0 l.0 10000.0 4.05 18.27 l3.54 SS 
500. 996.1 6 l.0 l.0 10000.0 4.05 2l. 53 14.25 SS 
600. 82l. 2 6 l.0 l.0 10000.0 4.05 24.75 15.11 SS 
700. 692.5 6 l.0 l.0 10000.0 4.05 27.92 15.94 SS 
800. 594.4 6 l.0 l.0 10000.0 4.05 31.06 l6.74 SS 
900. 517.6 6 l.0 l.0 10000.0 4.05 34.17 17.53 SS 

1000. 456.0 6 l.0 l.0 10000.0 4.05 37.24 18.29 SS 
1100. 405.7 6 l.0 l.0 10000.0 4.05 40.29 19.03 SS 
1200. 364.1 6 l.0 l.0 10000.0 4.05 43.32 19.76 SS 
1300. 329.1 6 l.0 l.0 10000.0 4.05 46.32 20.48 SS 
l400. 299.4 6 l.0 l.0 10000.0 4.05 49.30 2l.18 SS 
1500. 283.0 6 l.0 l.0 10000.0 4.05 52.27 2l.l3 SS 
1600. 260.0 6 l.0 l.0 10000.0 4.05 55.21 21.79 SS 
1700. 240.8 6 l.0 l.0 10000.0 4.05 58.14 22.37 SS 
1800. 223.8 6 l.0 l.0 10000.0 4.05 6l. 05 22.94 SS 
1900. 208.8 6 l.0 l.0 10000.0 4.05 63.94 23.49 SS 
2000. 195.4 6 l.0 l.0 10000.0 4.05 66.82 24.04 SS 
2100. 183.4 6 l.0 l.0 10000.0 4. 05 69.69 24.57 SS 
2200. 172.6 6 l.0 l.0 10000.0 4.05 72.54 25.10 SS 
2300. 162.8 6 l.0 l.0 10000.0 4.05 75.38 25.61 SS 
2400. 154.0 6 l.0 l.0 10000.0 4.05 78.21 26.12 SS 
2500. 145.9 6 l.0 l.0 10000.0 4.05 8l. 02 26.62 SS 
2600. 14l. 9 6 l.0 l.0 10000.0 4.05 83.83 26.45 SS 
2700. 134.9 6 l.0 l.0 10000.0 4.05 86.62 26.94 SS 
2800. 128.7 6 l.0 l.0 10000.0 4.05 89.40 27.36 SS 
2900. 123.0 6 l.0 l.0 10000.0 4.05 92.18 27.77 SS 
3000. 117.8 6 l.0 l.0 10000.0 4.05 94.94 28.17 SS 
3500. 96.54 6 l.0 l.0 10000.0 4.05 108.62 30.08 SS 
4000. 8l.16 6 l.0 l.0 10000.0 4.05 122.10 3l. 87 SS 
4500. 69.59 6 l.0 l.0 10000.0 4.05 l35.39 33.54 SS 
5000. 60.61 6 l.0 l.0 10000.0 4. 05 148.53 35.12 SS 
5500. 53.48 6 l.0 l.0 10000.0 4.05 16l.52 36.63 SS 
6000. 47.68 6 l.0 l.0 10000.0 4.05 174.38 38.07 SS 
6500. 42.90 6 l.0 l.0 10000.0 4.05 187.11 39.44 SS 
7000. 39.23 6 l.0 l.0 10000.0 4.05 199.74 40.42 SS 
7500. 35.90 6 l.0 l.0 10000.0 4.05 212.26 4l. 57 SS 
8000. 33.05 6 l.0 l.0 10000.0 4.05 224.69 42.67 SS 
8500. 30.57 6 l.0 l.0 10000.0 4.05 237.03 43.74 SS 
9000. 28.41 6 l.0 l.0 10000.0 4.05 249.28 44.76 SS 
9500. 26.50 6 l.0 l.0 10000.0 4.05 26l.44 45.76 SS 

10000. 24.81 6 l.0 l.0 10000.0 4.05 273.54 46.73 SS 
15000. 14.80 6 l.0 l.0 10000.0 4.05 390.93 54.88 SS 
20000. 10.46 6 l.0 l.0 10000.0 4.05 503.36 60.29 SS 
25000. 8.003 6 l.0 l.0 10000.0 4.05 612.09 64.86 SS 



30000. 
40000. 
50000. 

6.430 
4.626 
3.586 

6 
6 
6 

1.0 
1.0 
1.0 

1.0 10000.0 
1.010000.0 
1.0 10000.0 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: 

4.05 7l7.87 
4.05 922.41 
4.05 1119.54 

28. .1297E+05 5 1.0 1.0 10000.0 4.05 3.30 

DIST DISTANCE FROM THE SOURCE 
CONC MAXIMUM GROUND LEVEL CONCENTRATION 

68.84 
74.49 
79.19 

6.16 

STAB 
U10M 

ATMOSPHERIC STABILITY CLASS (l=A, 2=B, 3=C, 4=D, 5=E, 6=F) 
WIND SPEED AT THE 10-M LEVEL 

USTK 
MIX HT 
PLUME HT= 
SIGMA Y 
SIGMA Z 
DWASH 

WIND SPEED AT STACK HEIGHT 
MIXING HEIGHT 
PLUME CENTERLINE HEIGHT 
LATERAL DISPERSION PARAMETER 
VERTICAL DISPERSION PARAMETER 
BUILDING DOWNWASH: 
DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

********************************* 
*** SCREEN DISCRETE DISTANCES *** 
********************************* 

SS 
SS 
SS 

SS 

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST 
(M) 

1. 
5. 

10. 
15. 
20. 
25. 
30. 
35. 
40. 
45. 
50. 

100. 
200. 
300. 
400. 
500. 
750. 

1000. 
2000. 

CONC 
(UGiM**3) 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.1230E+05 

.1086E+05 
9664. 
8658. 
7803. 
3500. 
2247. 
1611. 
1231. 
996.1 
640.3 
456.0 
195.4 

STAB 

o 
o 
o 
o 
o 
o 
5 
5 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

UlOM 
(MiS) 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

USTK MIX HT PLUME 
(MiS) (M) HT (M) 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0 
1.010000.0 
1.010000.0 
1.0 10000.0 
1.0 10000.0 
1.010000.0 
1.0 10000.0 
1.0 10000.0 
1.0 10000.0 
1.010000.0 
1.0 10000.0 
1.010000.0 
1.010000.0 
1.010000.0 

.00 

.00 

.00 

.00 

.00 

.00 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 

SIGMA 
Y (M) 

.00 

.00 

.00 

.00 

.00 

.00 
3.37 
3.70 
4.04 
4.37 
4.7l 
8.06 

11. 55 
14.95 
18.27 
21. 53 
29.50 
37.24 
66.82 

SIGMA 
Z (M) DWASH 

.00 

.00 

.00 

.00 

.00 

.00 
6.22 
6.54 
6.86 
7.17 
7.49 

10.48 
11. 53 
12.56 
13.54 
14.25 
16.34 
18.29 
24.04 

NA 
NA 
NA 
NA 
NA 
NA 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 



3000. 
4000. 
5000. 

DWASH= 
DWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

117.8 
81.16 
60.61 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

NO 
NO 

6 
6 
6 

CALC MADE 

1.0 
1.0 
1.0 

1.0 10000.0 
1.010000.0 
1.010000.0 

(CONC = 0.0) 
BUILDING DOWNWASH USED 

HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

4.05 
4.05 
4.05 

94.94 
122.10 
148.53 

28.17 
31. 87 
35.12 

*** CAVITY CALCULATION -
CONC (UGiM**3) 

1 *** 
370.0 
1.12 
1.12 
1. 00 
9.10 

*** CAVITY CALCULATION -
CONC (UGiM**3) 

2 *** 
1593. 

1.12 
1.12 
1. 00 
9.10 

CRIT WS @10M (MiS) 
CRIT WS @ HS (MiS) 
DILUTION WS (MiS) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

53.81 
46.00 

************************************** 
*** USER SPECIFIED AVERAGING TIMES *** 
************************************** 

CRIT WS @10M (MiS) 
CRIT WS @ HS (MiS) 
DILUTION WS (MiS) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

ESTIMATED MAXIMUM CONCENTRATION FOR 24 HR AVERAGING TIME: 
5188 (+i- 2594) UGiM**3 
o 

********************************** 
*** END OF SCREEN MODEL OUTPUT *** 
********************************** 

35.56 
198.00 

SS 
SS 
SS 



D 

*** SCREEN3 MODEL RUN *** 
*** VERSION DATED 95250 *** 

BUILDING 825 - UNIT EMISSION RATE 

SIMPLE TERRAIN INPUTS: 
SOURCE TYPE 
EMISSION RATE (G/S) 
STACK HEIGHT (M) 
STK INSIDE DIAM (M) 
STK EXIT VELOCITY (M/S)= 
STK GAS EXIT TEMP (K) 
AMBIENT AIR TEMP (K) 
RECEPTOR HEIGHT (M) 
URBAN/RURAL OPTION 
BUILDING HEIGHT (M) 
MIN HORIZ BLDG DIM (M) 
MAX HORIZ BLDG DIM (M) 

POINT 
1. 00000 

3.6600 
.0510 

41.5600 
311.0000 
293.0000 

.0000 
RURAL 

9.1000 
61. 0000 

198.0000 

*************************************** 
*** SUMMARY OF SCREEN MODEL RESULTS *** 
*************************************** 

CALCULATION 
PROCEDURE 

SIMPLE TERRAIN 

BLDG. CAVITY-1 
BLDG. CAVITY-2 

MAX CONC 
(UG/M**3) 

.1297E+05 

370.0 
1201. 

DIST TO 
MAX (M) 

28. 

54. 
40. 

TERRAIN 
HT (M) 

o. 

(DIST 
(DIST 

*************************************************** 
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS ** 
*************************************************** 

11/19/98 
17:43:10 

CAVITY LENGTH) 
CAVITY LENGTH) 

BUOY. FLUX = . 015 M**4/S**3; MOM. FLUX 1.058 M**4/S**2 . 

*** FULL METEOROLOGY *** 

********************************** 
*** SCREEN AUTOMATED DISTANCES *** 
********************************** 

*** TERRAIN HEIGHT OF o. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 



DIST CONC U10M USTK MIX HT PLUME SIGMA SIGMA 
(M) (UG/M**3) STAB (MIS) (MIS) (M) HT (M) y (M) z (M) DWASH 

------- ---------- ------ ------ ------ ------

1. .0000 0 .0 .0 .0 .00 .00 .00 NA 
100. 3500. 6 1.0 1.0 10000.0 4.05 8.06 10.48 SS 
200. 2247. 6 1.0 1.0 10000.0 4.05 11. 55 11. 53 SS 
300. 1611. 6 1.0 1.0 10000.0 4.05 14.95 12.56 SS 
400. 1231. 6 1.0 1.0 10000.0 4.05 18.27 13.54 SS 
500. 996.1 6 1.0 1.0 10000.0 4.05 21. 53 14.25 SS 
600. 821. 2 6 1.0 1.0 10000.0 4.05 24.75 15.11 SS 
700. 692.5 6 1.0 1.0 10000.0 4.05 27.92 15.94 SS 
800. 594.4 6 1.0 1.0 10000.0 4.05 31. 06 16.74 SS 
900. 517.6 6 1.0 1.0 10000.0 4.05 34.17 17.53 SS 

1000. 456.0 6 1.0 1.0 10000.0 4.05 37.24 18.29 SS 
1100. 405.7 6 1.0 1.0 10000.0 4.05 40.29 19.03 SS 
1200. 364.1 6 1.0 1.0 10000.0 4.05 43.32 19.76 SS 
1300. 329.1 6 1.0 1.0 10000.0 4.05 46.32 20.48 SS 
1400. 299.4 6 1.0 1.0 10000.0 4.05 49.30 21.18 SS 
1500. 283.0 6 1.0 1.0 10000.0 4.05 52.27 21.13 SS 
1600. 260.0 6 1.0 1.0 10000.0 4.05 55.21 21. 79 SS 
1700. 240.8 6 1.0 1.0 10000.0 4.05 58.14 22.37 SS 
1800. 223.8 6 1.0 1.0 10000.0 4.05 61. 05 22.94 SS 
1900. 208.8 6 1.0 1.0 10000.0 4.05 63.94 23.49 SS 
2000. 195.4 6 1.0 1.0 10000.0 4.05 66.82 24.04 SS 
2100. 183.4 6 1.0 1.0 10000.0 4.05 69.69 24.57 SS 
2200. 172.6 6 1.0 1.0 10000.0 4.05 72.54 25.10 SS 
2300. 162.8 6 1.0 1.0 10000.0 4.05 75.38 25.61 SS 
2400. 154.0 6 1.0 1.0 10000.0 4.05 78.21 26.12 SS 
2500. 145.9 6 1.0 1.0 10000.0 4.05 81. 02 26.62 SS 
2600. 141. 9 6 1.0 1.0 10000.0 4.05 83.83 26.45 SS 
2700. 134.9 6 1.0 1.0 10000.0 4.05 86.62 26.94 SS 
2800. 128.7 6 1.0 1.0 10000.0 4.05 89.40 27.36 SS 
2900. 123.0 6 1.0 1.0 10000.0 4.05 92.18 27.77 SS 
3000. 117.8 6 1.0 1.0 10000.0 4.05 94.94 28.17 SS 
3500. 96.54 6 1.0 1.0 10000.0 4.05 108.62 30.08 SS 
4000. 81.16 6 1.0 1.0 10000.0 4. 05 122.10 31. 87 SS 
4500. 69.59 6 1.0 1.0 10000.0 4.05 135.39 33.54 SS 
5000. 60.61 6 1.0 1.0 10000.0 4.05 148.53 35.12 SS 
5500. 53.48 6 1.0 1.0 10000.0 4.05 161. 52 36.63 SS 
6000. 47.68 6 1.0 1.0 10000.0 4.05 174.38 38.07 SS 
6500. 42.90 6 1.0 1.0 10000.0 4.05 187.11 39.44 SS 
7000. 39.23 6 1.0 1.0 10000.0 4.05 199.74 40.42 SS 
7500. 35.90 6 1.0 1.0 10000.0 4.05 212.26 41. 57 SS 
8000. 33.05 6 1.0 1.0 10000.0 4.05 224.69 42.67 SS 
8500. 30.57 6 1.0 1.0 10000.0 4.05 237.03 43.74 SS 
9000. 28.41 6 1.0 1.0 10000.0 4.05 249.28 44.76 SS 
9500. 26.50 6 1.0 1.0 10000.0 4.05 261. 44 45.76 SS 

10000. 24.81 6 1.0 1.0 10000.0 4.05 273.54 46.73 SS 
15000. 14.80 6 1.0 1.0 10000.0 4.05 390.93 54.88 SS 
20000. 10.46 6 1.0 1.0 10000.0 4.05 503.36 60.29 SS 
25000. 8.003 6 1.0 1.0 10000.0 4.05 612.09 64.86 SS 



30000. 
40000. 
SOOOO. 

6.430 
4.626 
3.S86 

6 
6 
6 

1.0 
1.0 
1.0 

1.010000.0 
1. 0 10000.0 
1.0 10000.0 

MAXIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M: 

4.0S 717.87 
4.0S 922.41 
4.0S 1119.S4 

28. .1297E+OS S 1.0 1.0 10000.0 4.0S 3.30 

DISTANCE FROM THE SOURCE 
MAXIMUM GROUND LEVEL CONCENTRATION 

68.84 
74.49 
79.19 

6.16 

DIST 
CONC 
STAB 
U10M 
USTK 

ATMOSPHERIC STABILITY CLASS (l=A, 2=B, 3=C, 4=0, S=E, 6=F) 
WIND SPEED AT THE 10-M LEVEL 

MIX HT 
PLUME HT= 
SIGMA Y 
SIGMA Z 
DWASH 

WIND SPEED AT STACK HEIGHT 
MIXING HEIGHT 
PLUME CENTERLINE HEIGHT 
LATERAL DISPERSION PARAMETER 
VERTICAL DISPERSION PARAMETER 
BUILDING DOWNWASH: 
DWASH= MEANS NO CALC MADE (CONC = 0.0) 
DWASH=NO MEANS NO BUILDING DOWNWASH USED 
DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED 
DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED 
DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB 

********************************* 
*** SCREEN DISCRETE DISTANCES *** 
********************************* 

SS 
SS 
SS 

SS 

*** TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES *** 

DIST 
(M) 

1. 
S. 

10. 
lS. 
20. 
2S. 
30. 
3S. 
40. 
4S. 
50. 

100. 
200. 
300. 
400. 
SOO. 
750. 

1000. 
2000. 

CONC 
(UG/M**3) 

.0000 

.0000 

.0000 

.0000 

.0000 

.0000 

.1230E+OS 

.1086E+OS 
9664. 
8658. 
7803. 
3500. 
2247. 
1611. 
1231. 
996.1 
640.3 
4S6.0 
195.4 

STAB 

o 
o 
o 
o 
o 
o 
S 
S 
5 
5 
5 
6 
6 
6 
6 
6 
6 
6 
6 

U10M 
(MIS) 

.0 

.0 

.0 

.0 

.0 

.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

USTK 
(MIS) 

MIX HT 
(M) 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0 

.0 .0 
1.0 10000.0 
1.0 10000.0 
1.010000.0 
1.0 10000.0 
1.0 10000.0 
1.0 10000.0 
1.010000.0 
1.0 10000.0 
1.0 10000.0 
1.0 10000.0 
1.010000.0 
1.010000.0 
1.0 10000.0 

PLUME 
HT (M) 

.00 

.00 

.00 

.00 

.00 

.00 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.05 
4.0S 
4.05 
4.05 
4.0S 
4.05 

SIGMA 
Y (M) 

.00 

.00 

.00 

.00 

.00 

.00 
3.37 
3.70 
4.04 
4.37 
4.71 
8.06 

11. 55 
14.95 
18.27 
21. S3 
29.S0 
37.24 
66.82 

SIGMA 
Z (M) 

.00 

.00 

.00 

.00 

.00 

.00 
6.22 
6.54 
6.86 
7.17 
7.49 

10.48 
11. 53 
12.56 
13.S4 
14.2S 
16.34 
18.29 
24.04 

DWASH 

NA 
NA 
NA 
NA 
NA 
NA 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 
SS 



3000. 
4000. 
5000. 

DWASH= 
DWASH=NO 
DWASH=HS 
DWASH=SS 
DWASH=NA 

117.8 
81.16 
60.61 

MEANS 
MEANS 
MEANS 
MEANS 
MEANS 

NO 
NO 

6 
6 
6 

CALC MADE 

1.0 
1.0 
1.0 

1.010000.0 
1.0 10000.0 
1.010000.0 

(CONC = 0.0) 
BUILDING DOWNWASH USED 

HUBER-SNYDER DOWNWASH USED 
SCHULMAN-SCIRE DOWNWASH USED 
DOWNWASH NOT APPLICABLE, X<3*LB 

4.05 
4.05 
4.05 

94.94 
122.10 
148.53 

28.17 
31. 87 
35.12 

*** CAVITY CALCULATION -
CONC (UG/M**3) 

1 *** 
370.0 
1.12 
1.12 
1. 00 
9.10 

*** CAVITY CALCULATION -
CONC (UG/M**3) 

2 *** 
1201. 

1.12 
1.12 
1. 00 
9.10 

CRIT WS @10M (MIS) 
CRIT WS @ HS (MIS) 
DILUTION WS (MIS) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

53.81 
61.00 

************************************** 
*** USER SPECIFIED AVERAGING TIMES *** 
************************************** 

CRIT WS @10M (MIS) 
CRIT WS @ HS (MIS) 
DILUTION WS (MIS) 
CAVITY HT (M) 
CAVITY LENGTH (M) 
ALONGWIND DIM (M) 

ESTIMATED MAXIMUM CONCENTRATION FOR 24 HR AVERAGING TIME: 
5188 (+1- 2594) UG/M**3 
o 

********************************** 
*** END OF SCREEN MODEL OUTPUT *** 
********************************** 

39.89 
198.00 

SS 
SS 
SS 



MAXIMUM 24-HOUR CONCENTRATION 
SPREADSHEET CALCULATIONS 



NAS CECIL 
SITE 16 ASISVE 

EMISSION RATES, DISPERSION FACTORS, AND MAXIMUM 24 HOUR CONCENTRATION CALCULATIONS 

NAS CECIL FIELD 
SITE 16 AIR SPARGING/SOIL VAPOR EXTRACTION SYSTEM 

UNIT EMISSION RATE 24-HOUR CONCENTRATION DISPERSION FACTORS (UG/M3-G/SEC) 
BUILDING 313 5188 
BUILDING 815 5188 
BUILDING 825 5188 

MAXIMUM 24-HOUR 
EMISSION RATE CONCENTRA TION* 

CONTAMINANT (G/SEC) (UG/M3) 
TCE 0.54 2801.52 
TCA 4.73E-03 24.54 

1,2-DCE 3.36E-02 174.32 
1,1-DCE 5.25E-04 2.72 

VINYL CHLORIDE 3.41E-02 176.91 
PCE 5.25E-05 0.27 

* MAXIMUM 24-HOUR CONCENTRATION = (DF) x (ER) 

WHERE DF= MAXIMUM 24-HOUR UNIT EMISSION RATE DISPERSION FACTOR (UG/M3-G/SEC) = 5188 
ER = CONTAMINANT SPECIFIC EMISSION RATE (G/SEC) 

11/20/98 



ASVE PRESSURE LOSS CALCULATIONS 

AIR SPARGING COMPRESSOR SIZING 

VACUUM EXTRACTION PUMP SIZING 



NAS Cecil Field 
Site 16 ASVE Design 
Vapor Extraction System 

Pressure LossNacuum Extraction Pump Sizing 

BYJ/ 
Checked by: .. ~ , 

Pressure loss calculation: Vapor Extraction System 
J 

Start with a maximum allowable vacuum of 45 inches w.g. to prevent excessive moisture uptake 
Take the longest run of the three vapor extraction header pipes: CEF-16-EW-07 to plant inlet 
Calculate pressure loss due to pipe length and fittings 
For each section of pipe estimate a pressure loss due to additional flow rate 

Within the plant, include pressure loss due to fittings, the moisture separator and air filter 
on the vacuum side of the vacuum extraction pump. Include pressure loss due to fittings only. 
Catalytic oxidation system comes equipped with blower to meet heat exchanger, oxidizer, quench and scrubber pressure 
losses (Strey, John of Catalytic Combustion Corporation, Nov. 10,98) 
For all line losses, the Krupp Wiputte Corp nomographic wheel is used (see attached copy) 
For all fitting losses, the Crane manual (1957) is used (see attached copy) 
Well laterals are all 2" Ld. PVC and headers are 4" Ld. PVC 

CEF-16-EW-07 to junction EW-08 (22.5 ft) 
Applied vacuum 
2xElbow (LlD)= 
Flow meter 
Ball valve (LlD)= 
Pressure gauge= 
Branch "T" (LlD)= 
Entrance loss 
Line loss= 

EW-08 to EW-09 
Line loss= 

100 

150 

60 

45 inches w.g.= 
0.000 inches w.g.= 

0.00375 inches w.g.= 

o inches w.g.= 

22.5 0.0034 inches w.g.= 
(calculated @ 0.00015 "w.g./ft 

1.6 psig 
0.0 psig 
0.2 psig assumed 
0.0 psig 

o assumed 
0.0 psig 

o assumed due to 2"x4" expander 
0.0 psig 

for 4"Ld.pipe carrying 10 scfm in the -2" to -4" Hg range) 

(16 ft) ignoring EW-06 
16 0.0032 inches w.g.= 0.0 psig 

(calculated @ 0.0002 "w.g./ft 
for 4"Ld.pipe carrying 20 scfm in the -2" to -4" Hg range) 

11/18/98 



NAS Cecil Field 
Site 16 ASVE Design 
Vapor Extraction System 

Pressure LossNacuum Extraction Pump Sizing 

BY~ 

Checked by: f\f~ 
EW-09 to EW-10 (17.5 ft) / 

17.5 0.014 inches w.g.= 0.0 psig 
(calculated @ 0.00078 "w.g.lft 
for 4"l.d.pipe carrying 40 scfm in the -2" to -4" Hg range) 

EW-10 to EW-11 (10 tt) 
10 0.02 inches w.g.= 0.0 psig 

(calculated @ 0.002 "w.g.lft 
for 4"l.d.pipe carrying 60 scfm in the -2" to -4" Hg range) 

EW-11 to VE-02 and VE-04 junction (37.5 tt) 
37.5 0.075 inches w.g.= 0.0 psig 

(calculated @ 0.002 "w.g.lft 
for 4"l.d.pipe carrying 60 scfm in the -2" to -4" Hg range) 

Junction of VE-02 and VE-04 to Junction of VE-04 and VE-01 (25 tt) 

2xFlow through "T" 
25 

120 
0.2 inches w.g.= 

0.96 inches w.g.= 

(calculated @ 0.008 "w.g.lft 

0.0 psig 
0.0 psig 

for 4"l.d.pipe carrying 130 scfm in the -2" to -4" Hg range) 

Junction of VE-04 and VE-01 to Plant Inlet (105 tt) 

105 2.1 inches w.g.= 0.1 psig 
(calculated @ 0.02 "w.g.lft 
for 4"l.d.pipe carrying 180 scfm in the -2" to -4" Hg range) 

Ignore mitre bends-should be determined during detailed design 

11/18/98 



NAS Cecil Field 
Site 16 ASVE Design 
Vapor Extraction System 

Pressure LossNacuum Extraction Pump Sizing 

BWf/ 
Checked by: lJ.f.t.~ 

/ 
Inside Treatment Plant C! 

Line loss= 

Flow meter 

(50 ft of 4" Ld., carrying 180 scfm) 
50 0.85 inches w.g.= 0.0 psig 

(calculated @ 0.017 "w.g./ft 
for 4"Ld.pipe carrying 20 scfm in the -2" to -4" Hg range) 
note: the pressure drop is conservative for 180 scfm flow rate of up to 3 psig at 150 of, 
assuming a temperature increase on the discharge end of the vacuum extraction pump) 

Moisture separator enUexit loss 5 inches w.g.= 
0.2 psig (assumed) 
0.2 psig 

Gate valves (LID) 
(3 total) 
Air filter 
Pressure gauge 
Butterfly valves 

(From GAST brochure, 1/95) 

39 0.4 inches w.g.= 

TOTAL= 

0.0 psig 

0.5 psig (assumed) 
o psig (assumed) 
o psig for fully open 

2.9 psig 

Vacuum Extraction Pump sizin~r 

Flow rate= 
Pressure loss= 
Vacuum side= 
Pressure side= 
Inlet temperature= 

180 scfm 
2.9 psig 
2.9 psig 

o psig 
60 of 

Blower-size required: wRT 1550ne[(Pi/Po )I\n -1 ](Metcalf&Eddy, 1991) 
w= air flow in IbIs using density of air= 0.078 Ib/ftA3 
R gas constant=53.5 n=Polytropic gas exponent=0.283 for air 
T= inlet temp in Rankine e= efficiency= 50% (assumed) 
Po; Pi= absolute outlet and inlet pressures 
= 4.3 H.P. 
Standard motor size would be 5.0 H.P. 

11/18/98 



P:\GIS\CECIL\SITE16.APR 26-0TC-98 YLI LAYOUT WELL LOCATIONS CLOSE-UP 

Treatment 
Building 

I I i '-------

I 

D --O*ieaor neter\ 

'--_ .. _- ------~/ 

313 

(proposed ol"'nnvllerl 

Note: Zone of Influence Is Expected to Extend 
over a Larger Area than what is shown under 
less permeable area such as the Floor of the 
Building and Adjacent Pavement 

Expected Injection Well 
of Influence (Typ.) 

DRAWN BY 

YLI 

Expected extraction 
Minimum Zone of Infl 
under asphalt/con 

Groundwater 
Flow Direction 

DATE 

10/26/98 

~-4-----~------------------4---+---4--~~--------------------------__ ~CHECKEDBY 
JPK 

DATE 

10130/98 

COST/SCHE[)'AREA 

SCALE 

AS NOTED 

N 

LEGEND 

25 
i 

AIR SPARGING I VAPOR EXTRACTION 
SYSTEM LAYOUT 

OPERABLE UNIT 7, SITE 16 
NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 

Proposed Well Locations 
• Vapor Extraction Wells 
X Air Sparging Wells * Piezometer 

Well Locations 
® Pilot-Study Vapor Extraction Wells * Piezometer 
X Air Sparging Wells 

N Base Mapping 
Area 
_ Treatment Plant Bldg 
S16_basemap.shp. 
t!lEXTRACTION WELL HEADER 
%V': EXTRACTION WELL LINE 
N INJECTION WELL LINE o Buildings 

Grass Area 

Remaining Areas: Paved with asphalt 
or concrete 

o 25 Feet 
i 

NO. 

DATE 

APPROVED BY DATE 

DRAWING NO. REV. 

FIGURE 3-1 o 



A-30 APlEN,jtx A ~ Pt';isICAl PROPERTlh Of fU,II0S .AND fLOW CHAR,~'~i tRISTICS Of VALVES.' flnlNGS. AND PIPE CRANE 

Schedule (Thickness) of Steel Pipe Used in Obtaining Resistance 

Of Valves and Fittings of Various Pressure Classes by Test* 

. Valve or Fitting 
:A.SA Pressure Classification 

L 
I 

Schedule No. 
of Pipe *These schedule numbers have been arbi

tranly selected only for the purpose of 
!dentlfying the \'arious pressure classes 
of vilhcs and finings with specific 
pip': "jimensions for tnt interpretation 
of flo\\ teq data: thec' should not be 
CUflst::Jt: .. J ,J:;' ::~ rt .... :";t~~n"1 ... :nd(~tjon for 

install.!lion rurrO~(·~. 

(Steam Rating) 

250-Poutld and Lower 
300-Pound to bOO-Pound 
9OO-Poun{"~ 

1500 .. po;;; , 

2500-Poun,; Si=cs !:? [0 ('-1nch 

. _ ~~=:_8-i'2~~~nd la!gcr _ 

! 
I (Thickness) 

~~hedule 40 
Schedule 80 
Schedule 120 
Srh,-,dule 160 

x' Douhle' Extra Strong) 
Schedule IbO 

Representative Equi!valent Length: in Pipe Diameters (L/D) 

Of Various Valves and Fitti~gs 

Descri:,t!(>!) (>f Product 
'!::c;~i~a};;-~i [~~gth 
! ,-, Pipe Diameters 

-_. __ .. _ ... 
~.==-=-:::::-=.-=-=-=-. ~-:.:.-==.:.=.: -==--=- .. -- -----------

Globe 
Valves 

---- -------- --- -_ .. _- _. ----~ 

Conventional \\'ith no ohs{ ruction in Rat. be"el. or plug type :;eat 
With wing or pm i,'lJidcd disc 

--- FUlly--;;-pen--,---

Fullyoper. . 

(No ob:;tructlon an flat, bevel. or plug type scat) 
Y -Pattern - With stem 60 degrees from run of pipe line 

______ = With stem 45 d~grces from run o~¥ line ____ . 

Angle II Conventional \Vith no obstruction in flat. bevel. or plug type scat 
Valves With wing or pin guided disc 

lco.1Ven·t-i-o-n-a-I-W-e-d-g--
e
-i------'''--

Fully open 
Fully open 

Fully open 
Fully open 

Disc, Double Disc, 

Gate 
or Plug Disc 

Fully open 
ThnT-quarters open 

One-half open 
One-qu~Jrtcr oper. 

I 
I 
I 
I 

I 
I 

I , 
! 

(UD: 

340 
450 

175 
145 

145 
200 

13 
35 

160 
qOO 

--------.... ------ ---.--- - -_.- -----
Valves 

Pulp Stock 

Fully open 
Three-quarters opcr. 

One-half open 
_._ .. ____ .. ________ One-quarter open 

I Ii 

I 
50 

260 
1200 

i Conduit Pipe Line . Fully open I 3** 

-C-h-e-c-k-7-I-~~::~::;o;::n~Wing ----------... - .----------- ~~f ~~::~ ~~;~-l- ----i~~ ---

, Giobe Lift or Stop 2.01 Fully open Same as Globe 
Valves 

Angle Lift or Stop 2.0t . Fully open: Same as Angie 
I In-Line Ball 2.~ vertical and 0.25 horizontalt. Fullyopen! 150 

Foot Vahc3 \"ith Strainc~--I \V;~h~pp~~-lift-;ype disc ----... ---'---'-03t--F~-'lIy ope~ 420 
\Vith leather-hinged disc 0.4 t. . FlIlly open i5 

-----" -- ._._--_. 
Butterfly Valves (6-inch and larger) Fully open 20 ._._------ - - - -.-- ... __ ._-

Straight-Through I Rectangular plug port area equal to 100f'(- of pipe area Fu.!!.y open ..... __ .. '__ 1_8 __ _ 

Cocks Three-Way ! Rectangular plug port area equ;~----- ---FI(>,,::;trai~h{ through 44 

___ ---c ______________ .L __ ~_0'l~~~i£:..~<:a_J!.ull~?pen) ______ .___ Flow throll/!h branc~_:_ __~ __ . 

9D Degree Standard Elbow 
45 Degree Standard ElboY" 
90 Degree Long Radius Elbow 

90 Degree Street Elbow 
--------.. --- - -----

Fittings 45 Degree Street Elbow 

Pipe 

Sc;~~c Corner Elbow .. _______ . ___ 

St~ndard Tee I With flow through run 
With flow through branch 

Ici~.:; F' .. ttern Return Bend 
. w.·..... :..., ... , ... "", ... ;.;e ripe n:.:nus 
Mit;;;, Bends 
S: .. :j,j'·n Enlafgernents and Contractions 
Entrance and Exit Losses --.----.. ---- -----_._._--_ ... _-

"Exact equivalent length is tMinimum calculat('d pre'sure 
equal to the length between drop (PSI) across val\'e to provide 
flange facesorwcldingends. sufficient flow to lift dl<;e fully. 

I 

I --"-T--
30 
16 
20 

50 
26 
5i .-------; 

_.J ___ ~~ __ 
50 

:-ec .Page r\-27 
See Page A-2i 
See Page A-26 
See Page A-26 

!For limitations. ~ec page 
2-11. For effect of end 
connections, see page 2-10. 

For resistance fador UK", equ;yo/ent length in feet 'of pipe, and equi.,olent flow coefficient "ClI'·, .see pages A·31 and A·32. 
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The Computer is based on the flow of gas which leaves no deposit 

in the pipe. For reas~nably clean lines multiply the computed pres

sure losses by the following factors which allow for normal deposits: 

Natural gas . . . . 

Air. . . . . . . 

Clean blast furnace gas 

Coke oven gas . . . 

Carburetted water gas . 

1.00 
1.00 
1.10 
1.30 
1.30 

,. 
/.7 Hlg W-J 



ROOTS DIVISION PERFORMANCE BASED ON. 
DRESSER INDUSTRIES, I&C. INLET AIR - 68° P 
CONNERSVILLE, INDIANA 47331 DISCHARGE PRESSURE - 30· m. ADS. 
PRINTED IN U.S.A. SEPTEMBER 1986 

PERFORMANCE 
FRAME 404 RCS BLOWER 

MAXIMUM VACtJOM - 15 IN. BG. 
MAXIMUM SPEED -= 3820 RPM 
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NAS Cecil Field Pressure LossNacuum Extra9tion Pump Sizing 
Site 16 ASVE Design 
Vapor Extraction System 

BY:~ 

Checked by:'>/ 
)h~ 

Pressure Loss Calculation: Air Sparging System: J .. / 

Start with the pressure required to force ouUevacuate the water column in the deeper air sparging well 
Calculate fitting and line losses from farthest air sparging well location to the treatment plant 
Within the treatment plant, include fittings and line losses 

All piping outside the plant is Schedule 80 PVC 
All piping inside the plant is Schedule 80 galvanized steel 
For the purposes of pressure loss, both are assumed identical 

For all line losses, the Krupp Wiputte Corp nomographic wheel is used (see attached copy) 
For all fitting losses, the Crane manual (1957) is used (see attached copy) 

Hydrostatic Head CEF-16-IW-05/1W-06 (deeper of the pair) 
Depth to bottom of screen= 100 ft bgs 
Depth to water table= 6 ft bgs 
Pressure required= 94 ft= 41 psig 
Pressure loss through well screen= 3 psig (professional judgement) 
Assume a pressure of 40 to 45 psig, for a flow rate of 10 scfm@ 70 of 
Pressure loss gradient= 0.05 inches w.g./ft 
Pressure loss through well riser= 

100 5 inches w.g. 0.2 psig 

IW-05/06 to plant inlet (= 
Branch "T"(UD)= 
Flow meter 
90 elbow 
Piping = 

60 

50 

172 ft) 
0.5 inches w.g.= 

0.42 inches w.g.= 
8.6 inches w.g.= 

0.02 psig 
0.2 psig (assumed) 

0.02 psig 
0.31 psig 

11/18/98 



NAS Cecil Field 
Site 16 ASVE Design 
Vapor Extraction System 

I nside plant 
Elbows (LlD)x2 
Flow"T" (LID) 
Flow meter 

100 
60 

Pressure LossNacuum Extraction Pump Sizing 

By: _ /ljJ/'j 
'WIt 

Checked by: ! / 
'/£.... 

c.,../ 
0.83 inches w.g.= 
0.50 inches w.g.= 

0.03 psig 
0.02 psig 

0.2 psig (assumed) 

High pressure lines (50 psi before pressure regulators and >100 psi at compressor outlet) 
despite the higher flow rates have minimal pressure loss because of shortness of pipe length. 

Total pressure loss in the air sparging side= 45 psig 

11/18/98 
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. depos~ h' h leaves no d the flow of gas w IC d pres-
Th. Camp".' ,. bo.. :~ dm It". m,It'ply ,h. ,omp;:.po.,,,, 
. the pipe. For reasona h'lch allow for norma 
In • factors w I by the following 1 00 sure osses . . . . 

Natural gas . .. . . . 1.00 
Air. . . . . 

Clean blast furnace gas 

Coke oven gas . . . 

Carburetted water gas . 

1.10 

1.30 

1.30 



The Computer is based on the Row of gas which leaves no deposit 

in the pipe. For reas~nably clean lines multiply the computed pres

sure losses by the following factors which allow for normal deposits: 

Natural gas . : . . 

Air ...... . 

Clean blast furnace gas 

Coke oven gas . . . 

Carburetted water gas . 

1.00 

1.00 

1.10 

1.30 

1.30 



GAS-PHASE GAC ADSORPTION SYSTEM 



NAS Cecil Field ESTIMATE GAC USAGE 
OU 7, Site 16 AS/SVE Design 

BY~~ 
Checke~fv.,.,. ,'J' 

The following set of calculations estimate the GAC usage for the full-scale Vapor Extraction system 
based on the air emission calculations. The calculations estimate the concentration of the TCE 
off-gas at several times over the first year by using the Air Sparging Model for Predicting 
Groundwater Cleanup Rate and using a ratio of groudwater concentration to air emission 
concentration to calculate the approximate TCE air emissions at several times over the first year. The 
initial off-gas concentration is estimated using the Pilot study data and the off-gas emisson calculations. 

The air emissions are converted to Ibs/day using a flow rate of 190 scfm and information from 
GAC manufacturers and distributors are used to estimate the quantity of GAC used for the first 
year of operation. 

Estimate Groundwater cleanup Rate using the Air Sparging Model (Sellers and Schrieber, 
COM, Inc., 1992) 

C(t) = C(o) * e -Bt 

Time (mo) 
0 
1 
3 
6 
12 

C(t) = Groundwater concentration at time t 
C(o) = Groundwater concentration at present = 41 mg/L 

(average TCE concentration in the source area - See 
Appendix E calculations) 

B = 1.56 y(1 (See Appendix E calculations) 
t = time in years - for these calculations will determine C(t) at 1, 

3,6, and 12 months 

Time (yr) C(t) (mg/L) 
0 41 

0.08 36.00 
0.25 27.76 
0.50 18.79 
1.00 8.62 

Using the ratio of average TCE concentration at present (41 mg/L) to the estimated TCE off-
gas emission concentration (660 ppm) and total off-gas emission concentration (750 ppm) (from the 
Pilot Study and off-gas emisson calculations) with the groundwater concentrations above to estimate 
the TCE off-gas concentrations at the same time intervals. 

TCE Only Off-Gas Total VOC Off-Gas 
Time (mo) C(t) (mg/L) Emisson (ppmv) Emisson (ppmv) 

0 41 660 750 
1 36.00 580 659 
3 27.76 447 508 
6 18.79 303 344 

12 8.62 139 158 

3/16/99 



NAS Cecil Field ESTIMATE GAC USAGE 
OU 7, Site 16 AS/SVE Design 

Using the attached table for Theoretical Ventsorb Capacties the Ibs of contaminant per 200 Ibs of 
GAC are estimated for the off-gas emission concentrations estimate above. Since the Ventsorb capacity 
table includes DCE, the total off-gas Ib sorbed/200 Ib of GAC using both TCE and DCE. For the total 
off-gas concentration, a weighted Ibs of contaminant sorbed per 200 Ib of GAC is estimated, using the DCE 
to Total off-gas ratio of approximately 0.06 (451750) or 6%, . 

The Ib off-gas sorbed to 200 Ib GAC were determined by interpolating from the attached table 
An example of the calculation for TCE at a concentration of 660 ppm is shown below. The 660 was 
replaced with the estimatedlcalculated emission concentrations 

Ib sorbed/200 Ib carbon =[ {(95-65)/(1 000-1 OO)} * (660-100)] + 65 

For DCE the 95 was replaced with 29 and the 65 was replaced with 16 and change 1000 to 100 
and 100 to 10 

3/16/99 

Calculated from Ventsorb Table 
TCE Only Off- Total VOC Off- TCE portion of Total TCE Off-Gas 
Gas Emisson Gas Emisson DCE Concentration Off-Gas Emission Ib sorbed/200 

Time (mo) (ppmv) (ppmv) (ppmv) (ppmv) IbGAC 
0 660 750 45 705 84 
1 580 659 40 619 81 
3 447 508 30 477 77 
6 303 344 21 323 72 
12 139 158 9 148 66 

Use both calculated values of Ib sorbed to 200 Ib GAC to get a range of carbon useage for the first year 

Estimate the Ibs of total off-gas generated by the vapor extraction system using a flow rate of 190 scfm 
Ib/day = gas emission* molecular weight (131.5) * flow rate *1440*0.002205/24.45/35.3/1000 

TCE Only Off- Total VOC Ibs 
Gas Emisson TCE Only Ibs of off- Total VOC Off-Gas of off-gas per 

Time (mo) (ppmv) gas per day Emisson (ppmv) day 
0 660 60.7 750 68.9 
1 580 53.3 659 60.5 

3 447 41.1 508 46.7 
6 303 27.8 344 31.6 
12 139 12.7 158 14.5 

2 

Total Off-Gas Ib 
sorbed 1200 Ib GAC 

106 
103 
97 
90 
83 



NAS Cecil Field ESTIMATE GAC USAGE 
au 7, Site 16 AS/SVE Design 

~~ 

Estimate the Ibs of GAC used for each time period assuming 30 days per month and 
calculating the Ibs of GAC used by the averaging method. 

TCE Only 

TCE Only Ibs of 
Time (mo) off-gas per day Average Ib per day 

0 60.7 
1 53.3 57.0 
3 41.1 47.2 
6 27.8 34.4 
12 12.7 20.3 

Total VOCs 
Total VOC Ibs of 

Time (mo) off-gas per day Average Ib per day 
0 68.9 
1 60.5 64.7 
3 46.7 53.6 
6 31.6 39.1 
12 14.5 23.0 

GAC Used = 200/lb sorbed * Ib off-gas per day * time period 

Time (mo) 

0 
1 
3 
6 
12 

Total GAC used 
in a 1 year 
period 

Number of 2000 
Ib GAC Units 

3 

TCE Off-Gas Ib 
sorbed/200 Ib GAC 

84 
81.0 
76.6 
71.8 
66.3 

Total Off-Gas Ib 
sorbed /200 Ib GAC 

84 
81.0 
76.6 
71.8 
66.3 

TCE Only 
I l3Al; usea per time 
period 

4152 
7186 
8360 
10577 

30275 

15.1 

3/16/99 

Average 

82.3 
78.8 
74.2 
69.0 

Average 

82.3 
78.8 
74.2 
69.0 

Totalvacs 
I l3Al; usea per 
time period 

4718 
8166 
9500 
12019 

34403 

17.2 



THEORETICAL VENTSORB CAPACITIES 

Theoretical VentSorb Capacity Lb· AdsorbedNentSorb* 
BOILING MOLECULAR 10 100 1,000 
POINT/DC WEIGHT PPM PPM PPM 

Acrylonitrile 77.3 53.1 9 18 37 
Benzene 80.1 78.1 27 39 55 
n-Butane -0.5 58.1 5 9 17 
Carbon Tetrachloride 76.8 153.8 46 66 97 
Dichloroethylene 37.0 97.0 16 29 53 
Methylene Chloride 40.2 84.9 6 13 30 
Freon 115 -37.7 154.5 6 11 21 
n-Hexane 68.7 86.2 23 31 43 
Styrene 145.2 104.1 56 68 82 
Toluene 110.6 92.1 44 56 70 
Trichloroethylene 87.2 131.4 45 65 95 

*Theoretical capacity based on 70 degrees F., atmospheric pressure, less than 50 percent humidity and 200 pounds of carbon 
using isotherm data for Type BPL carbon. 

HOW TO ESTIMATE VENTSORB 
CARBON LIFE 

This table lists the theoretical adsorption capacities for 
several compounds. The adsorption capacity for nonpolar 
organics increases with the boiling point, molecular weight 
and concentration of the air contaminant. Estimate the life 
of a VentSorb canister for other organic compounds by mat
ching them with compounds of similar boiling point and 
molecular weight in this table. Low molecular weight (less 
than 50) and/or highly polar compounds such as formal
dehyde, methane, ethanol, etc., will not be readily adsorbed 
at low concentrations. 

Note: The standard VentSorb canister contains 200 pounds 
of BPL carbon. When removing hydrogen sulfide and mer
captans from moist air streams, you will achieve the greatest 
efficiency by using a VentSorb canister which contains 
specially impregnated Type IVP carbon. A VentSorb con
taining IVP carbon can remove up to 40 pounds of hydrogen 
sulfide and IS pounds of methyl mercaptan. When ordering 
VentSorb canisters, please specify if they should contain 
Type IVP carbon. 

VENTSORB SAFETY CONSIDERATIONS 
While complying with recommended installation instruc

tions, plant operators should also be aware of these 
additional heat-related safety considerations: 

1. When contacting with activated carbon, some chemical 
compounds, such as methyl ethyl ketone or cyclohex
anone, may oxidize, decompose or polymerize-resulting 
in heat generation. These systems should not be used 
in ketone applications. Furthermore. if the reaction on 
activated carbon is not known, appropriate tests should 
be performed before putting a system in service. 

2. Type IVP carbon can liberate heat by reacting chem
ically with oxygen. To prevent heat within a vessel, the 
carbon must not be confined without adequate air flow 

to dissipate the heat. In situations where. there is 
insufficient or disrupted air flow through the vessel, 
the chemical reaction can be prevented by sealing the 
inlet and outlet connections to the vessel. 

NOTE: CONTACT YOUR LOCAL CALGON CARBON 
TECHNICAL SALES REPRESENTATIVE FOR CLARIFICA
TION OR TO ANSWER ANY QUESTIONS. 

SAFETY 
RELIEF 

\ 

FLAME ARRESTOR 
(Optional) 

2" PIPE 
- HOSE OR DUCT 

STORAGE 
TANK 

VACUUM RELIEF 

/. 

VENT PIPE 

I 

-
/' 

BACKFLOW 
PREVENTER 

I 
VENTSORB 

Typical VentSorb Installation 
at Storage Tank 



Design Air Emissions 
Parameter Mol wt Conc Conc 

(g/gmol) (ppmv) (mg/mJ\3) 
TCE 
TCA 
1,2-DCE 
1,1-DCE 
Vinyl Chlo 
PCE 

Extraction rate= 
= 

131.5 660 3549.7 
98 6 24 
97 38 150.8 
97 2 7.9 

62.5 45 33.2 
166 0 0 

18 wells at 10 scfm/well 
180 scfm 
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R.un 1 

Flow Rate~ 180 CFM 
Temperature: 80 f 
R.elative HUmidity: 50 , 
Adsorption Pressure I 1 ATM 

Concentration (ppmv) component 
---------------------- --------.-------~--- ---------------

45.000 vinyl chloride 

Band Chemicals y 
LBS/100 Overall LeS/100 

LBS Carbon LBS Carbon 
--------- ----------

1 vinyl chloride 1.00 .310 
597.351 Pounds Carbon Per Day 

.310 

597.35 Pounds Carbon Per Day 
Average Loading~ .310 pounds Per 100 pounds Carbon 

£0/c0'd OH -' • .iN I mlI.i 0c58L5ccl17 5c:cl 666l-5l-£0 



Run 1 

Flow Rate; 180 CFM 
Temperature = 60 f 
Relative Humidity: 50 t 
Adsorption Pressure: 1 

Concentration (ppmv) 

TM 
I 

Component 
-----.--------~--------.------------

45.000 vinyl chloride 

Band Chemicala y 
LeS/100 OVerall LBS/100 

LiS Carbon LaS Carbon 

1 vinyl chloride 1.00 
396.654 Pounds Carbon per Day 

.484 .484 

396.65 Pound$ Carb~n Per Day 
Average Loading: .484 pounds Per 100 pounds Carbon 

I 

£0/£0'd l:lH l,.lNI mJI.l Sc:cl 666l-Sl-£0 



NAS Cecil Field ESTIMATE GAC USAGE 
au 7, Site 16 AS/SVE Design 

BY~M.~ -

I 
I 

Checked:~ 

Some Additional calculations to check/review with above 

Estimate the Ibs of total off-gas over the initial 1 year period assuming 30 days per month and 
calculating the Ibs of total off-gas using averaging method 

Ibs of off-gas per 
Time (mo) day Average Ib per day Ib over time period 

0 60.7 
1 60.5 60.6 1818.0 
3 46.7 53.6 3216.3 
6 31.6 39.1 3522.4 
12 14.5 23.0 4147.9 

Totallb/yr 12704.6 
of off-gas 

Estimate the initiallb/day loading and Ib/day carbon usage to compare with the information 

provided by TIGG 

Initial ppm 
750 

Initial loading 
(Ib/day) 

68.9 

Carbon Usage Rate 
from Attached 

Table (lb/200 Ib) 
84 

Initial Carbon Usage 
(Ib/day) 
164.0 

TIGG said they estimated 395 Ib/day and the talked with Calgon who estimated 300 Ib/day 
Also according to TIGG the TCE loading for the carbon is 32% (32 Ib TCE to 100 Ib carbon). Using 
this information, the amount of carbon is estimated using the estimated off-gas Ib/day calculated 
above. 

Total VOC Ibs of 
Time (mo) off-gas per day 

0 68.9 
1 60.5 
3 46.7 
6 31.6 
12 14.5 

Average Ib per day 

64.7 
53.6 
39.1 
23.0 

Total GAC used in 
a 1 year period 

Number of 2000 Ib 
GAC Units 

Check Vinyl Chloride Adsorption based on TIGG information 

GAC used per time 
period 

6069.0 
10050.8 
11007.6 
12962.2 

40089.7 

20.0 

Per TIGG - 0.75 Ib Vinly Chloride sorbed/1 00 Ib GAC at 50% RH and 80 F with other contaminants 
- 0.31 Ib Vinyl Chloride sorbed/1 00 Ib GAC at 50% RH and 80 F - Vinyl Chloride only 
- 0.48 Ib Vinyl Chloride sorbed/1 00 Ib GAC at 50% RH and 60 F - Vinyl Chloride only 

If Vinyl Chloride is 45 ppmv with a flow rate of 190 scfm, calculate the Ibs per day of Vinyl Chloride 

Ib/day = 0.57 at 13 ppm 

4 

3/17/99 



NAS Cecil Field 
OU 7, Site 16 AS/SVE Design 

Determine range of Vinyl Chloride sorbed in a 2000 Ib GAC vessel 

Ib Vinyl Chloride sorbed 1 100 Ib GAC * 2000 Ib GAC 

Ib VC/100 Ib 
GAC 
0.75 
0.31 

Ib VC perGAC 
vessel 

15 
6.2 

Say Vessel is 80 % 
efficient 

12 
4.96 

From the calculations above, it appears that the change outs will occur approximately every 20 days 

Determine the amount of Vinyl Chloride released over a 20 day period 

Ib produced = 0.57 * 20 = 
Ib sorbed =12 @ 0.75 Ib/1 00 Ib 

GAC or 5 @ 0.31 Ib/100 Ib GAC 

Ib released 

on a per day basis = 32/20 = 

Convert Ib per day back to ppmv 

11 
8 

3 

0.17 

3.9 

5 
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APPENDIX D 

GROUNDWATER MODELING RESULTS 

0.1 DEVELOPMENT OF GROUNDWATER REMEDIAL GOAL OPTIONS (GW RGO) 

0.2 ESTIMATION OF GROUNDWATER WASHOUT TIME BY NATURAL ATTENUATION 



0.1.0 INTRODUCTION 

The following sections present technical discussions and results of groundwater modeling at Operable 

Unit (OU) 7, Site 16, at Naval Air Station (NAS) Cecil Field, Jacksonville, Florida. OU 7 consists of Site 

16, Aircraft Intermediate Maintenance Department (AIMD) seepage pit, holding tank, and adjacent areas 

affected by these facilities (Figure B-1). The modeling work performed consists of the following two tasks: 

• TASK 1 - The development of TCE Groundwater Remedial Goal Options (GW RGO) in the source 

area that are protective of human health from exposure to groundwater from the surficial aquifer. 

• TASK 2 - Estimation of groundwater washout time in the source area by natural attenuation 

mechanisms. 

The modeling tasks were conducted to support the remedial design for groundwater treatment of volatile 

organic compounds. The proposed groundwater treatment system consists of in-situ Air Sparging/Soil 

Vapor Extraction (AS/SVE) system within the OU 7, Site 16 source area (including seepage pit and 

holding tank) followed by site-wide natural attenuation. 

0.1.1 OBJECTIVES 

The objective of TASK 1 is to determine the GW RGO for trichloroethene (TCE). GW RGO can be used 

as a guideline or a target clean-up level for the groundwater treatment system. GW RGO represents the 

maximum allowable TCE concentration beneath the source area such that when natural attenuation occurs 

effectively, the groundwater criteria at downgradient exposure point will be met. It follows that the target 

clean-up level of TCE will not cause the groundwater concentrations at the exposure point to exceed the 

acceptable groundwater criteria. For TASK 1, the exposure point is a single point down gradient of the 

source along the centerline of the plume where the groundwater enters the drainage ditch east of the north

south runways. The drainage ditch ultimately discharges into Sal Taylor Creek. The Florida Guidance 

Concentration for TCE (i.e., 3 ug/L) is chosen as the acceptable groundwater criteria. TCE was selected for 

modeling because this chemical is widely distributed at OU 7, Site 16. The GW RGO was developed 

through the use of a groundwater flow contaminant fate and transport model. 

TASK 2 is to provide a computation of groundwater washout time by site-wide natural attenuation for TCE 

to be further reduced from GW RGO level to at or below the 3 ug/L criteria. The predicted time was 

calculated for the groundwater beneath the source area. The computations considered the natural 

processes affecting contaminant fate and transport in groundwater. Naturally occurring mechanisms will 

reduce contaminant concentrations in groundwater over time. The mechanisms/processes affecting 

chemical fate and transport in groundwater that were accounted for during the modeling include sorption, 
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dilution, advection, dispersion, and chemical/biological decay. With the source of contamination reduced 

substantially by an in-situ AS/SVE technique, infiltration of rainfall into the aquifer will flush the aquifer 

with clean water. Task 2 has also considered four additional similar calculations by assuming TeE by 

attenuated from 1 mg/L (the residual TeE concentration following shut-off of the AS/SVE system) to 

3 I-Ig/L under the source area as well as at the downgradient plume. The washout time computations 

were also accomplished through the use of the same modeling tool. 

Also, the groundwater modeling for TeE assumes that no dense non-aqueous phase liquids (NOAPLs) is 

present at the site. Because the quantity of TeE disposed at the site has not been identified, the 

presence of ONAPL in the groundwater could not be confirmed. 

0.1.2 REPORT ORGANIZATION 

This appendix has been divided into five discrete sections. In addition to the introduction (Section 0.1.0), 

Section 0.2.0 presents the technical approach used for the development of GW RGO. Section 0.3.0 

provides the input data used for the development of GW RGO. Section 0.4.0 provides a technical 

discussion for the estimation of groundwater washout time by natural attenuation. Section 0.5.0 presents 

modeling results for the two tasks performed for au 7, Site 16. 
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0.2.0 GROUNDWATER RGO DEVELOPMENT 

The technical approach used to develop the GW RGO is described in the following subsections. The first 

subsection describes the analytical groundwater contaminant fate and transport model used for the task. 

The second subsection briefly describes the geology, hydrogeology, the pattern of contaminant releases, 

and the associated simplifying assumptions. 

0.2.1. GROUNDWATER MODEL TOOL 

The groundwater modeling was performed using ECTran model (Chiou, et aI., 1993). The ECTran model 

is an analytical contaminant fate and transport model, and is a multi-layer one dimensional model based on 

straightforward mass-balances and advection/dispersion analytical equations. 

The groundwater model is implemented on the spreadsheet software Excel 4.0 and Crystal Ball 3.0 and is 

called ECTran (Excel-Crystal Ball Transport). The ECTran model can be used to simUlate a variety of 

complex conditions. To date, ECTran and its predecessors have been employed at hazardous waste sites 

in U.S. EPA Regions III, IV, V, VI, and X to evaluate soil cleanup goals, cleanup time estimations, and to 

support baseline risk assessments. It has been used at 000, DOE, Naval Air Station, and industrial sites 

for both RCRA and CERCLA applications. 

The ECTran model simulates vertical contaminant transport with uniform (thickness, concentration, 

porosity, etc.) layers. The model predicts the concentration down gradient of the source at a single point 

at a specified distance from the exposure point. This predicted concentration is at the centerline of the 

contaminant plume. 

0.2.2 CONCEPTUAL MODEL 

A description of the conceptualization of the natural processes that govern groundwater flow and 

contaminant transport at the site is provided in this subsection. Sections 0.2.2.1 and 0.2.2.2 briefly 

describe the geology and hydrogeology at OU 7, Site 16. Section 0.2.2.3 provides the site conceptual 

model. 

0.2.2.1 Topography 

OU 7, Site 16 is located west of and adjacent to the north-south jet runways on NAS Cecil Field. OU 7, 

Site 16 is vegetated with grass that is mowed regularly. The general area adjacent to OU 7, Site 16 is 

relatively flat and is covered with asphalt and concrete. Several utility lines were installed in the 

immediate area of OU 7, Site 16. Surface water flow from OU 7, Site 16 is typically toward the adjacent 

paved roads and parking lots. The runoff from the paved roads and parking lots in the vicinity of OU 7, 
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Site 16 ultimately flows to the NAS Cecil Field stormwater sewer system (RI, 1995). The stormwater 

sewer system discharges into drainage ditches that lead to the wetlands on the east side of the runways 

and eventually discharges into Sal Taylor Creek farther to the east (Figure 0-1). 

The Jacksonville area has a climate approaching the semi-tropical range. This influence is pronounced 

along the coast but decreases in the vicinity of NAS Cecil Field. The region experiences an average of 

53 to 54 inches of rainfall per year. 

0.2.2.2 Site-Specific Geology And Hydrogeology 

For complete descriptions of geology and hydrogeology features for OU 7, Site 16 refer to Sections 3.5 

and 3.6 of the Remedial Investigation (RI) conducted by ABB-ES (1995). 

Generally, OU 7, Site 16 is underlain by approximately 90 feet of fine-grained silty sand. Thin layers of 

clayey sand, sandy clay, and clay were encountered throughout this lithologic strata. Beneath the sand is 

a layer of clay containing between 40 to 50 percent dolomite fragments. This clay is underlain by 

dolomites. 

More specifically, undifferentiated sediments (deposited less than 10 thousand years ago) are between 

90 and 102 feet thick at OU 7, Site 16. These sediments generally grade in tones that vary from dark 

brown at the land surface to dark gray at the bottom of the sand unit. The sediments consist of fine to 

medium-grained, poorly to well-sorted quartz sands with some silty sands, clayey sands, and clays. 

Based on the Unified Soil Classification System (USCS), these sediments are classified as SP or SM. 

The sand layer is underlain by a layer of clay. This clay is approximately 6 to 10 feet thick, dark gray, with 

soft to medium stiffness, and contains dolomite fragments. Beneath the clay layer are sediments of 

Miocene age Hawthorn Group. The uppermost layers of the Hawthorn Group are a carbonate-rich unit of 

dolomite. Historically, this unit has been called the "rock aquifer." 

Figure 0-2 presents a general lithologic cross-section that is depicted generally following the groundwater 

flow path (southeast orientation). 

Underlying OU 7, Site 16 are three water-bearing formations from most shallow to deepest: 1) a surficial 

aquifer, 2) an intermediate aquifer, and 3) the Floridan Aquifer system. Between each system is an 

aquitard (less permeable). Only the surficial aquifer was modeled at OU 7, Site 16. 
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Surficial Aquifer 

The surficial aquifer is unconfined and composed of undifferentiated fine-grained sand with some clayey 

sand and clay. These sediments extend to approximately 90 to 100 feet below land surface (bls) and are 

underlain by a layer of clay with dolomite fragments. Well screens were placed to investigate 

hydrogeologic and geochemical conditions in the shallow (UZS), intermediate (IZS), and deep (LZS) parts 

of the surfical aquifer system. The surficial aquifer is considered to behave as one hydrological unit since 

it is an unconfined layer and extends downward to the top of the clay unit. 

Water table depths in the surficial aquifer are typically between 5 to 10 feet bls. The general groundwater 

flow direction in the surficial aquifer is to the southeast. This general groundwater flow direction indicates 

that the groundwater discharges to the wetland areas and Sal Taylor Creek east of the runways (ABB-ES, 

Section 3.6.2.1, 1995). The average horizontal gradient in the surficial aquifer measured along the 

flowpath from the seepage pit area (CEF-16-5S in Figure B-2) to the lead edge of the plume is 

approximately 0.0029 foot per foot (ftJft) , based on the water level data collected in August 1994. 

Slug tests were conducted at all existing monitoring wells at au 7, Site 16 to estimate hydraulic 

conductivity (K). The results of the slug tests are summarized in Table 3-3 of the RI (Table B-3). The 

mathematical mean K values for the UZS wells, IZS wells, and LZS wells are 2.5 ftJday, 19 ftJday, and 18 

ftJday, respectively. In comparison, the geometric mean K values for the UZS wells, IZS wells, and LZS 

wells are 2.2 ftJday, 18.2 ftJday, and 17.7 ft/day, respectively. The mathematical mean K values were 

used for modeling since the results are very similar. Based on the results of the aquifer pumping test 

conducted by the U. S. Geologic Survey (USGS) at NAS Cecil Field, the K values of the surficial aquifer 

range from 3.0 to 5.0 ftJday. The seepage velocity (the rate at which groundwater moves through the 

aquifer) is estimated at 101 feet per year (ftJyr). This seepage velocity was calculated using a mean K 

value from the IZS wells (19 ftJday), a hydraulic gradient of 0.0029 ftJft, and an effective porosity of .0.2. 

TCE contaminant exceedances have been detected in the groundwater to a depth of approximately 70 

feet bls (IZS part of the surficial aquifer) based on the RI. Because the contaminated groundwater was 

only encountered within the surficial aquifer system, the hydrogeology and geology of the aquifer 

investigation at the lower intermediate aquifer system or confining unit are not discussed here. Refer to 

Section 3.6 of the RI for a detailed description of the intermediate aquifer system (ABB-ES, 1995). 

0.2.2.3 Site Conceptual Model 

Rainwater which falls on the site can transport contaminants through runoff andlor by infiltrating into the 

soil. Runoff can transport contaminants from the surface soils being eroded by the runoff. This pathway 

is not considered to be significant for this site. A portion of the rainwater that falls on the site reaches the 
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groundwater by directly infiltrating into the soil. As the water infiltrates through the contaminated soil, 

contaminants leach out of the soil and are transported with the water through the unsaturated zone to the 

shallow groundwater below. The contaminants can then be transported laterally in the groundwater and 

eventually enter a surface water body. In this study, upgradient groundwater flow is assumed to be clean 

(i.e., zero concentration). Upgradient flow will combine with infiltrated water and carry dissolved 

contaminants in the groundwater to the groundwater exposure point. Dissolved contaminants migrate 

through the groundwater at a slower velocity than the velocity of the groundwater. This contaminant 

velocity is said to be retarded. The amount of the retardation is chemical specific. Also the contaminant 

may decay in the environment by biological and/or chemical processes. Therefore, as contaminants 

migrate through the groundwater, they may decay and their concentrations decrease. 

The proposed AS/SVE system will be installed at the au 7, Site 16 source area (Figure D-3). Figure D-4 

presents the site conceptual model. Conceptually, the groundwater contaminant pathway consists of an 

unsaturated zone and an unconfined aquifer. The unsaturated zone and shallow aquifer consist of the 

entire unconfined surficial aquifer, based on geology and hydrogeology of the aquifer investigation at the 

site. The layer conceptualization is reasonable since the primary route for contaminant migration in 

groundwater from OU 7, Site 16 would be through the surficial aquifer (ABB-ES, Section 5.2.3.3, 1995). 

At OU 7, Site 16, the typical depth to groundwater is estimated to be approximately 7 feet, which is 

determined as the thickness of the unsaturated zone. The modeled thickness of the saturated layer 

would cover the entire surficial aquifer system, and is selected to be 100 feet. This depth also agrees 

with the deep air injection well screened at intervals in the surficial aquifer from 91 to 101 feet bls. The 

general groundwater flow direction in the surficial aquifer is to the southeast toward the Drainage Ditch 

east of the runways. Groundwater can travel horizontally and vertically in the saturated zone. 

0.2.2.5 Groundwater Modeling Procedures and Assumptions 

Modeling Procedures 

The groundwater concentrations in the surficial aquifer under the source area were first estimated, based on 

the maximum measured soil concentrations in the source area and the contaminant transport pathway 

(groundwater). The estimated groundwater concentration was then iteratively changed until the model

predicted concentration at the groundwater/surface water interface at the Drainage Ditch was just below the 

Florida Guidance Concentration (i.e. 3 ug/L). The final assumed groundwater concentration under the 

source area is the cross-media groundwater RGO. 
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Modeling Assumptions 

Source Area 

The source area was selected based on the locations at which contaminants were detected. The source 

area is designated as a rectangular area with length parallel to groundwater flow direction, and width 

perpendicular to the flow direction. Figure D-1 also shows the location of source area for the groundwater 

RGO development. 

Layer simulated in the model 

Based on site geologic conditions as well as the lithologic cross section provided in Section D.2.2, the 

uppermost layer simulated in the ECTran model is the unsaturated zone. And, the bottom most layer 

simulated in the ECTran model is the shallow unconfined surficial aquifer (saturated zone). Using a 

single-layer to represent the saturated zone is reasonable since the vertical extent of the TCE plume was 

only encountered within the surficial aquifer system. 

Initial Soil Concentration 

During an interim remedial action in March 1994, soil contaminated with TCE at concentrations above 

1 mg/kg in the source area was removed and was replaced by clean fill. Only minor concentrations of 

contaminants were detected in the surface soil at the edge of the excavated area. Therefore, in the 

groundwater RGO development, the unsaturated soil is assumed to be clean. 

Modeling Time Frame 

The contaminant simulations were continued until the concentration at the exposure point peaked or until 

the simulation reached 1000 years. 

Chemical Fate and Transport 

Several mechanisms/processes affecting chemical fate and transport in groundwater were accounted for 

during the development of the RGO. They include sorption, dilution, advection, dispersion, and 

chemical/biological decay. Sorption is the reaction that occurs between solute and the surfaces of solids 

causing the solute to bond to varying degrees to the surface. Dilution occurs because of the mixing of 

contaminated groundwater with unaffected groundwater. Advection is the primary mechanism 

responsible for the movement of contaminants as a consequence of groundwater flow. Dispersion occurs 
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because of fluid mixing due to effects of unresolved heterogeneities in the permeability distribution. 

Decay involves the degradation of a chemical by natural chemical and biological processes. 
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0.3.0 INPUT DATA FOR MODELING 

0.3.1. CHEMICAL INPUT PARAMETERS 

The primary chemical input parameters include the soil/water partitioning coefficient, Kd, the exposure 

criteria, and chemical and biological decay half-lives. The chemical input parameters used in the 

modeling were directly imported from the RI (ABB-ES, 1995), which has been reviewed and approved by 

the regulatory agencies. 

Modeled Chemical and Initial Soil concentrations 

TCE was modeled since this chemical was detected in groundwater samples collected from the surficial 

aquifer, and is the most and widespread contaminant identified at au 7, Site 16. The initial soil 

concentration in the source area was assumed to be 0 ug/kg since the contaminated soil in the source 

area was excavated and backfilled with clean fill during an interim removal action. The current maximum 

groundwater concentration for TCE is 1.5 X 106 ug/L, based on shallower IZS Aquaprobe ™ results 

sampled at 20 feet west of well CEF-16-121. 

Site-Specific SoillWater Partitioning Coefficient 

Chemical-specific soil/water partitioning coefficients (~s) were used to estimate each chemical's mobility. 

A chemical's ~ value is the ratio of its concentration in soil (or sediment) to its concentration in water 

when the two concentrations are in equilibrium. A high ~ value would be representative of a chemical 

which has a tendency to bind to the soil and is therefore less mobile in water. Depending. on the chemical 

form of a certain contaminant (specifically for inorganics), the ~ value can vary substantially. The site

specific Kd value used in this evaluation was calculated based on the procedures proposed in the SSL 

Guidance (EPA 1996). 

The ~ values for organic constituents are typically calculated by multiplying the Koc value (soil organic 

carbon/water partition coefficient) by the foc (fraction of organic carbon) (EPA, 1988). Based on the RI, a 

Koc of 126 Llkg was used in the calculation for leaching of TCE from the vadose zone soil (ABB-ES, 

Appendix K page 6-9). The source of Koc referenced in the RI was from the USEPA document 

(EPA/600/8-90/003). The site-specific foc value used in this evaluation was based on 1,200 mg/kg (or 

0.12 %) median TOC concentration from all Cecil Field soil samples that were collected from the 

unconfined surficial aquifer to 50 feet bls. The following equation was used to compute the Kd for TCE: 

109815/P D-9 GTO 0051 



KJ = kx * foe (1 ) 

where: 

foc = fraction of organic carbon 
Koc = soil organic carbon/water partitioning coefficient 

The ~ value is calculated as 0.151 LlKg. The Kd value and their corresponding sources are presented in 

Table 0-2. 

Half-life Decay Constants 

Oecay of organic contaminants can occur by biological and non-biological mechanisms. This decay is 

quantified by chemical specific half-life. Half-life for TCE in groundwater media ranges from 10.7 months 

to 4.5 years, and was derived from scientific judgement based upon hydrolysis half-life (low t1/2), and 

anaerobic sediment grab sample data (high ty,) (Howard 1991). To be conservative for the groundwater 

modeling, the longest half-life (4.5 years) was selected for TCE. Also, in order to model the worst worse 

scenario, it was conservatively assumed that TCE does not decay. Table 0-2 presents the half-life decay 

constants used in the modeling. 

Exposure Criteria 

The Florida Guidance Concentration for TCE (i.e., 3 ug/L) was used as the exposure criteria for the 

GWRGO development. Florida Guidance Concentrations are taken from Chapter 6 (Guidance 

Concentrations Index) of the FEOP Groundwater Guidance Concentrations (June 1994). 

0.3.2 PHYSICAL INPUT PARAMETERS AT SITE 16 

The groundwater physical input parameters are described in the next two subsections. 

0.3.2.1 Surface Water Infiltration Rates: 

Infiltration rates in the seepage pit area are estimated to be one-quarter of the annual precipitation 

(infiltration rates = 13.5 inches per year) because the surface feature of the seepage pit is non-paved. An 

average of 54 inches of rainfall per year was reported in the RI report for the area in Jacksonville, Florida 

(ABB-ES, 1995). 
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0.3.2.2 Groundwater Phvsicallnput Parameters at Site 16 

Layer Thickness: As described in the Conceptual Model section, a typical thickness of the unsaturated 

zone was assumed to be 7 feet. The saturated zone was assumed to be 100 feet thick based on the 

geologic cross section and TCE plume vertical extent (Figure 0-2, Sections 0.2.2.2 and 0.2.2.3). Table 

0-4 presents a summary of physical and geologic parameters used for the modeling task. 

Source Area Size: In GW RGO development, it is assumed that the source area corresponds to a 

rectangular area encompassing the seepage pit area. Based on the reported TCE groundwater 

concentrations in the surficial aquifer, the size of the rectangular area was estimated to be 860 feet long 

(parallel to groundwater flow direction) by 320 feet wide (perpendicular to flow direction) for TCE plume 

(Figure 0-5). 

Exposure Point: The exposure point for groundwater RGO development was at a point downgradient of 

the source area where groundwater enters into a drainage ditch. Groundwater discharges into drainage 

ditches that lead to the wetlands on the east side of the runways and eventually discharges into Sal 

Taylor Creek farther to the east (ABB-ES, Section 5.2.3.3, 1995). The distance to this exposure point is 

approximately 3,450 feet along groundwater flow path direction (Figures 0-1 and 0-4). 

Hydraulic Conductivity K: The K value was selected from IZS surficial aquifer since the intermediate part 

of the surficial aquifer has reported the maximum TCE groundwater concentration. The IZS surficial 

aquifer has a reported K of 12 to 24 feet per day (ftJday). An average K value of 19 ftJday from the IZS 

wells was selected for modeling (Table 0-3 or ABB-ES, Table 3-3, Section 3.6.2.2, 1995). 

Gradient: The gradient was calculated to be 0.0029 (ABB-ES, Section 3.6.2.3 and Table 3-5, 1995). 

Effective Porosity: An effective porosity of 0.2 was incorporated from the study by USGS, as was 

referenced by the RI (ABB-ES, Section 3.6.2.3 and Table 3-5, 1995). 

Seepage Velocity: The seepage velocity can be calculated with the following equation. 

Where: 

KI 
Vseep = effective porosity 

K = hydraulic conductivity (19 ftJday) 
I = gradient (0.0029) 
Effective porosity = 0.2 

The seepage velocity is then estimated to be 101 ftJyr. 
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0.4.0 GROUNDWATER WASHOUT TIME BY NATURAL ATTENUATION 

The time required for TCE concentrations in the groundwater beneath the source area to naturally 

attenuate from the GW RGO level to Florida Guidance Concentration (3 ug/L) is the washout time. The 

technical approach and groundwater modeling tool selected for estimating the washout time are similar to 

the groundwater RGO development for Site 16. A discussion on other relevant information is provided 

below. Refer to the details outlined in Section B.2.0 for a description of the modeling process. 

0.4.1 MODELING ASSUMPTIONS FOR GROUNDWATER WASHOUT TIME 

The following general assumptions were made for the analysis: 

• Washout time was estimated in the saturated layer under the source area. 

• Maximum soil concentrations selected from surface soil and subsurface soil samples were used as 

the initial soil concentrations. 

• Assume the source is depleting from the source area, which means non-constant source loading 

rates. 

• The same infiltration rate used for GW RGO development was selected. 

The calculation was performed through the use of a groundwater flow contaminant fate and transport 

model (ECTran model). The time corresponding to when the groundwater concentration under the 

source reduced to at or below 3 ~g/L was selected as the washout time. Groundwater washout time 

calculations were also performed for conditions to reduce residual TCE concentrations from 1 mg/L to 

3 ~g/L. It is anticipated that the residual TCE concentrations is 1 mg/L, following shut-off of the AS/SVE 

system. Similar to GW RGO development, a range of washout time was calculated based on the range 

of the proposed GW RGO. 

0.4.2 SITE CONCEPTUAL MODEL 

The conceptual model for groundwater washout time by natural occurring process is similar in nature to 

the groundwater RGO development. The major difference lies in that a forward numerical computation 

without an iterative procedure was performed. As depicted in Figure D-5, the exposure point is now 

selected as the groundwater directly beneath the groundwater contaminant source area. 
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0.4.3 CHEMICAL INPUT PARAMETERS 

The primary chemical input parameters include the soil/water partitioning coefficient, Kd, the exposure 

criteria, and chemical and biological decay half-lives. These input parameters are the same as were used 

for GW RGO development. 

0.4.4 PHYSICAL INPUT PARAMETERS 

The same groundwater physical input parameters including layer thickness, source area size, hydraulic 

conductivity, porosity, and seepage velocity used for GW RGO development were incorporated for 

washout time calculations. The only exception was the exposure point. Refer to the details outlined in 

Sections D.2.2 and D.3.2 for a description of the physical input parameters. 

Exposure Point: The exposure point for the washout time estimation was the groundwater under the 

source area (near seepage pit area) (Figure D-5). 

Source Area Size: Table D-2 summarizes the source area size that will correspond to the six scenarios. 
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0.5.0 RESULTS 

The results of the groundwater modeling tasks for groundwater RGO as well as groundwater washout 

time computations are discussed in the following sections. As discussed previously (Section 0.1.1), the 

model assumes that no ONAPL is present at the site. Because the quantity of TCE disposed at the site 

has not been identified, the presence of ONAPL in the groundwater could not be confirmed. 

0.5.1 GROUNDWATER RGO DEVELOPMENT 

Groundwater RGO (or the target clean-up level) was developed for TCE beneath the source area and is 

presented in Table 0-1. The TCE results show that half-life is the most influential parameter on the 

predicted groundwater concentration at the exposure point. Other input parameters such as Kd value, 

mixing depth, and infiltration rates generally present an insignificant impact on the predicted groundwater 

concentration at the exposure point. Two scenarios were considered. The first scenario assumed that 

half-life of TCE is 4.5 years; whereas, the second scenario assumed no natural degradation occurs for 

TCE. The target clean-up level for TCE estimated from the first scenario is 428,000 ~g/L based on the 

Florida Guidance Concentration of 3 ~g/L at the exposure point. The target clean-up level of TCE 

computed for the second scenario (i.e., no decay for TCE) is 49 ~g/L. The results from these two 

scenarios establish a range for GW RGO to be 49 to 428,000 ~g/L (or 0.05 to 428 ppm). 

The results of the analysis indicate that the model's predictions can vary over several orders of magnitude 

depending on whether decay for TCE was accounted for in the model. It is believed that TCE does show 

some degradation in the groundwater and therefore the scenario, not conSidering the natural degradation 

process, is overly conservative. The current maximum groundwater concentration for TCE is 1.5 X 

106 ~g/L. This data was based on shallower IZS Aquaprobe™ results sampled in depths from 28 to 

32 feet bgs at 20 feet west of well CEF-16-121. The range of GW RGO represent the concentrations to 

which TCE in the source area must be reduced by the AS/SVE system to meet the 3 ~g/L groundwater 

discharging criteria at the Drainage Ditch east of the jet runways. ECTran model's input and output are 

presented in Attachment 0.1. 

0.5.2 ESTIMATION OF GROUNDWATER WASHOUT TIME BY NATURAL ATTENUATION 

Table 0-5 presents the results of groundwater washout time by natural attenuation for TCE. The 

predicted time was calculated for the groundwater beneath the source area. Modeling scenarios for 

clean-up time calculations include the first two scenarios evaluated in TASK 1. In addition, four scenarios 

(Scenarios 3 through 6) were modeled to determine the time frame of natural attenuation of TCE 
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concentrations under the source. Scenario 3 evaluated the duration of natural attenuation of TCE 

concentrations reducing from the residual concentration of 1 mg/l (1,000 IJg/l) to the MCl of 3 IJg/L. For 

comparison purposes, Scenario 4 assumed no natural degradation occurs for TCE. Similar to the 

simulations of Scenarios 3 and 4, Scenarios 5 and 6 consider the washout time for TCE concentrations in 

the downgradient plume along the groundwater migration pathway. The groundwater plume considered 

for Scenarios 5 and 6 include the downgradient plume to the southeast of the current source. The 

groundwater plume size is conservatively selected to encompassing an area of 800 feet long and 320 feet 

wide (including monitoring wells CEF-16-MW-41S and CEF-16-32S). 

Figures 0-6 and 0-7 show TCE concentration reductions with time for Scenarios 1 and 2. The results 

from scenario 1 indicate that the washout time for TCE to naturally attenuate from the GW RGO 

concentrations (428,000 IJg/l) to Florida Guidance Concentration (3.0 IJg/l) is approximately 48 years. In 

comparison, the washout time for TCE to naturally attenuate without decay from its GW RGO 

concentrations (49 ug/L) to 3.0 IJg/L is approximately 30 years. 

As indicated in Table 0-5, the time at which the TCE plume will reach the MCLs (3 iJg/L) at the location of 

source, following shut~off of the AS/SVE system, were computed to be approximately 12 to 16.5 years 

with an average of 14.5 years. This range includes the condition of an extreme case when decay was not 

accounted for in the model. The modeling results from Scenarios 5 and 6 indicate that the time frame 

required to washout the entire downgradient plume is approximately 17.3 to 45 years with an average of 

31 years. Figures 0-8 through 0-11 show TCE concentration reductions with time for Scenarios 3 

through 6. 

Natural attenuation processes that were accounted for during groundwater modeling include sorption, 

dilution, advection, dispersion, and chemical/biological decay. Clean-up time calculations by natural 

attenuation are presented in Attachment 0.2. 
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Scenario 

Scenario 1 
Scenario 2 

Notes: 

TABLE 0-1 

CALCULATED GROUNDWATER RGO - TCE 
OPERABLE UNIT 7, SITE 16, SEEPAGE PIT AREA 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

Soil Concentrations Half-Life Groundwater Criteria 
in Source Area (FEDP Groundwater 

Guidance Concentration) 
(1 ) (2) (3) 

(ug/kg) (years) (ug/L) 
0 4.5 3.0 
0 0 3.0 

Maximum Groundwater RGO 

(ug/L) 
428,000 

49 

1 Soils in the source area (near Seepage Pit) was assumed to be clean since the contaminated soils were excavated and replaced 
with clean backfill during an interim soil removal action (ABB-ES, 1995). 

2 TCE half-life was taken from literature values (Howard 1991). Half-life for TCE in groundwater ranges from 10.7 months to 4.5 years. 
3 Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FEDP Groundwater Guidance 

Concentrations (June 1994). 



Chemicals of Concern 

Trichloroethene (TCE) 

TABLE D-2 

PARTITIONING COEFFICIENT AND HALF-LIFE 
OPERABLE UNIT 7, SITE is 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

Organic CarbonlWater Soil Organic 
Partitioning Coef. Carbon Content 

KOC FOC 
(1) (2) 

(Ukg) 
126 0.0012 

Partitioning 
Coefficient 

Kd 
(3) 

(Ukg) 
0.151 

Half-Life 

(4) 
(years) 
0-4.5 

1 The KOC was imported from the RI (ABB-ES, Appendix K, page 6-9, 1995). Source of KOC was from USEPA 
document (EPAl600/8-90/003). 

2 The FOC value used in this evaluation was based on 1,200 mg/kg (or 0.12 %) median TOG concentrations from all 
Cecil Field soil samples results to 50 feet bls (ABB-ES, 1995). 

3 Kd = FOC x KOC, USEPA, December 1996, Soil Screening Guidance Users Guide. 
4 TCE half-life was taken from literature values (Howard 1991). Half-life for TCE in groundwater ranges from 10.7 

months to 4.5 years. The worst scenario assuming no decay for TCE was also considered. 
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TABLE D-3 

HYDRAULIC CONDUCTIVITY ESTIMATES FOR THE SURFICIAL AQUIFER SYSTEM 

OPERABLE UNIT 7, SITE 16 

NAVAL AIR STATION CECIL FIELD 

Upper Zone of Suriicial System (UZS) 
! 

Intermediats Zone of Surficial System Lower Zone of SurfiCial System (LZS) 
(IZ8) 

Well Kin ft/day Well Kin ft/day Well Kin ft/day 

CEF-16-13S 2.6 CEF-16-121 15 CEF-16-14D 17 

CEF-16-15S 1.0 CEF-16-221 12 CEF-16-16D 18 

CEF-16-17S 5.7 CEF-16-271 22 CEF-16-18D 23 

CEF-16-19s 2.9 CEF-16-361 24 CEF-16-20D 21 

CEF-16-21 S 1.8 CEF-16-391 21 CEF-16-23D 26 

CEF-16-24S 1.9 CEF-16-28D 15 

CEF-16-29S 1.1 CEF-16-30D 17 

CEF-16-32S 3.1 CEF-16-33D 14 

CEF-16-35S 1.3 CEF-16-37D 12 

CEF-16-38S 3.3 CEF-16-40D 18 

Notes: K in ft/day = hydraulic conductivity from slug test data in feet per day. 

Upper Zone of Surficial Intermediate Zone of Suriicial Lower Zone of Suriicial 
System (UZS): System (IZS): System (LZS): 

number of runs = 10. number of runs = 5. number of runs = 10. 
minimum = 1.0 ft/day. minimum = 12 ft/day. minimum = 12 ft/day. 
maximum = 5.7 ft/day. maximum = 24 ft/day. maximum = 26 ft/day. 
mean = 2.5 ft/day. mean = 19 ft/day.....- mean = 18 ft/day. 
median = 2.25 ft/day. median = 21 ft/day. median = 17.5 ft/day. 

Notes: Table "-3 is an excerpt of Table 3-3 from the RI (ABB-ES, 1995) 
The geometric mean K values for the UZS wells, IZS wells, and LZS wells are 2.2 ftlday, 18.2 ftlday 
, and 17.7 ftlday, respectively. 



Scenario 

1 
2 
3 
4 
5 
6 

TABLE 0-4 

SUMMARY OF PHYSICAL AND GEOLOGIC PARAMETERS FOR TCE PLUME 

OPERABLE UNIT 7, SITE 16 

NAVAL AIR STATION CECIL FIELD 
JACKSONVILLE, FLORIDA 

Source Area (1) Shallow Unsaturated Hydraulic 
Aquifer Zone Conductivity K 

Length Width Thickness (2) Thickness (3) (4) 
(ft) (ft) (ft) (ft) (ft/day) 

860 320 100 7 19 
860 320 100 7 19 
150 150 100 7 19 
150 150 100 7 19 
800 320 100 7 19 
800 320 100 7 19 

Mixing Depth Distance to 
Exposure 

(5) Point (6) 
(ft) (ft) 

70 3,450 
70 3,450 
70 NA(7) 

70 NA 
70 NA 
70 NA 

1 Source area size was based on the reported TCE groundwater concentrations in the surficial aquifer (Figures B-1 and B-5, and the RI of ABB-ES, 1995). 
2 Shallow surficial aquifer thickness is based on the RI (ABB-ES, 1995). 

3 The unsaturated zone thickness is based on the water table elevations presented in the RI (ABB-ES, 1995). 
4 An average K value from the IZS surficial aquifer wells was selected for modeling (Table 0-3). 
5 The mixing depth was determined based on the vertical extent of TCE plume (ABB-ES, 1995). 
6 Measured from the edge of the source area to the Drainage Ditch (Figure 0-1). 
7 Scenarios 3 through 6 are to estimate the washout time for groundwater under the source. 



TABLE D-5 

PREDICTED GROUNDWATER WASHOUT TIME FOR TCE USING FATE AND TRANSPORT MODELING 

OPERABLE UNIT 7, SITE 16, SEEPAGE PIT AREA 

NAVAL AIR STATION CECIL FIELD 

JACKSONVILLE, FLORIDA 

Scenario Soil Concentrations Half-Life Initial Groundwater Conc. Groundwater Criteria Predicted Groundwater 
in Source Area (Groundwater RGO (FEDP Groundwater Washout Times 

Concentrations) Guidance Concentration) 
(2) 

(ug/kg) (years) (ug/L) ug/L 

Scenario 1 0 4.5 428,000 (1) 3 

Scenario 2 0 0 49(1) 3 

Scenario 3 0 4.5 1,000 (4) 3 

Scenario 4 0 0 1,000 (4) 3 

Scenario 5 0 4.5 228 (5) 3 

Scenario 6 0 0 228 (5) 3 

Notes: 
1 The initial groundwater concentration at the source area was based on the developed groundwater RGO for TCE 

(Sections 0.2.0 and 0.3.0). 
2 Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the FEDP 

Groundwater Guidance Concentrations (June 1994). 

3 The groundwater washout time was calculated at the saturated layer beneath the source area. 
4 The initial groundwater concentration at the source area was based on 1 mg/L, following shut-off of the AS/SVE system. 
5 The initial groundwater concentration in the downgradient plume was based on the maximum detected TCE concentration 

at well CEF-16-MW-41S. 
6 The average times at which the TCE concentration will reach the 3 ug/L criteria beneath the source area (Scenarios 3 and 4) 

and at the downgradient plume (Scenarios 5 and 6) were estimated to be 14.5 and 31 years respectively. 

(3) 
(years) 

48 

30 

12 

16.5 

17.3 

45 
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Figure D-8 Groundwater Clean-up Time for TCE . in Source Area 
au 7 Site 16. Cecil Field - Scenario 3 
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GROUNDWATER CLEANUP TIME FOR TCE IN AQUIFER UNDER THE SOURCE (NO DECAY; TCE 
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FigureD-9 Groundwater Clean-up Time for TCE in Source Area 
au 7 Site 16, Cecil Field - Scenario 4 
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GROUNDWATER CLEANUP TIME FOR TCE IN DOWNGRADIENT AQUIFER (TCE HALF-L1FE= 4.5 
YRS; TCE SOIL CONC. = 0 ug/kg; INITIAL GW CONC. = 228 ug/L) 
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Figure D·10 Groundwater Clean-up Time for TCE in Downgradient Plume 
au 7 Site 16, Cecil Field - Scenario 5 
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GROUNDWATER CLEANUP TIME FOR TCE IN DOWNGRADIENT AQUIFER (NO DECAY; TCE SOIL 
CONC. = 0 ug/kg; INITIAL GW CONC. = 228 ug/L) 
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Figure D·11 Groundwater Clean-up Time for TCE in Downgradient Plume 
au 7 Site 16, Cecil Field - Scenario 6 
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ATTACHMENT 0.1 

THE DEVELOPMENT OF GROUNDWATER REMEDIAL GOAL OPTIONS (GW RGO) 

OR TARGET CLEAN-UP LEVEL 



ECTrnn Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: OU7, SIt. 16, GW RGO INVESTIGATOR: LK DATE: 

CHElWCAL CHARACTERISTICS ITERATIVE DECISION·MAKlNG BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHATE CONCENTRATION (YES,NO)? 

CONTAMINANT: TeE UNDERS: Under source, FL: Fencelinc INPUT SOLID-PHASE CONCENTRATION (MOIKG) V 
IWATER CRITERIA (\JGIL): 3.00E+00 CONSTANT CONCENlRATION (YES,NO)? 

HALF -LlFE (YRS): /4.50E+00 

SPEClFlC ACTIVITY (Cilg): O.OOE+O( ITIME FRAME (YRS): 

SOURCE-TERMINFORMATION 

Ke: 1.00 

Kl([j](G): l.51E-01 

DEPLE"fll'.JG SOURCE: 

WASTE CHARACTERISTICS: 

lNTI1AL SOLID-PHASE CONCENTRATION (MGIKG): O.OOE+OO 

INPlIT FOLLOWING PARAMETERS: 

TIllCKNESS (FT): 6.81 

SATIJRATION RATE: 0.6 

POROSITY: 0.2 

BULK DENSITY (GICM"3) 1.5 

IS THERE A TYPE 1 LAYER (YES,NO)? NO 

TIlE FOLLOWING DATA ARE NOT USED IN TIllS CALCULATION 

HOW MANY SUBLA YERS (I - 10)? 6 

TOTAL TIllCKNESS (UP TO 30 F1) (FT): 2.20E+Ol 

SATURATION RATE: 0.95 

POROSITY: 0.2 

BULK DENSITY (GICM"3) !.5 

Kd (llKG): 1.00E·05 

lNTI1AL SOIL CONC. (MGIKG): 0 

SATURATED LAYER 

TOTAL SATURATED ZONE TIllCKNESS, B (FT): 100 

HORIZONTAL SEEPAGE VELOCITY, V (FTfYR): [01 

Kd (llKG): 1.5lE-Ol 

POROSITY: 0.2 

VERTICAL DISPERSIVITY, Az (FT): 0.12 

LONGITUDINAL DlSPERSIVITY, Ax (FT): 100.0 

LATERAL DISPERSIVITY, Ay (Ff): V'" 33.3 
lNTI1AL CONC. (ugIL): 4.280E+05 

PREDICI'ED II\.1PACTS: 

SATURATED LAYER CONCENlRATION: 4.28E+05 (\JOIL) 

FENCE LINE CONCENTRATION: '\! 3.00E+OO (\JGIL) 

90 

TRY NEW GOAL: 

ACCEPTABLE! 

ENGINEERING CONTROL INFORMATION 

INFILT(FTfYR): 

LENGTI! (FT): 

WIOTI! (FT): 

IS lHEREA CLAY LINER LAYER (yES,NO)? 

TIlE FOLLOWING DATA ARE NOT USED IN TIllS CALCULATION 

HOW MANY SUBLA YERS (1 - 10)1 

TOTAL TIllCKNESS (UP TO 30 F1) (FT): 

SATURATION RATE: 

POROSITY: 

BULK DENSITY (GICM"3): 

Kd(llKG): 

IS THERE A TYPE 2 LAYER (YES,NO)? 

TIlE FOLLOWING DATA ARENOT USED WTIflS CALCULATION 

HOWMANYSUBLAYERS (I -IO)? 

TOTAL TIllCKNESS (UP TO 30 F1) (FT): 

SATIJRATION RATE: 

POROSITY: 

BULK DENSITY (GICM"3) 

Kd (llKG): 

lNTI1AL SOIL CONC. (MGIKG): 

VERTICAL SEEPAGE VELOCITY, Vzo (FTfYR): 

DOWNGRADIENT AREA INFILTRATION RATE. q (FTfYR) 

SPEClFY MIXING DEPTI-I (Computed from fonnula if input NO) 

MIXING DEPTI-!, H (FT): 

TIME OF PUMPING STOP, P&T (YEARS): 

AGE (YRS): 

CONe. IN UPGRADIENT GROUNDWATER.,CU2 (VGIL) 

DISTANCE TO Fence.Line.: 

D1 • , 

TIME OF MAXIMUM (YR) 

10/19/98 

nO 

O.OOOE+OO 

no 

O.OOE+OO 

YES 

1.13E+00 

860 

320 

no 

3 

10 

0.95 

0.2 

1.78 

1.00E-05 

NO 

5 

20 

0.13 

0.3 

!.5 

I.00E-05 

0 

10.03 

0 

NO 

70.0 

0 

0 

0 

3450 

0 

50.4 
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TCE CONCENTRATIONS AT DRAINAGE DITCH (GW RGO CALCULATION = 

428,000 UG/L; TCE HALF-LIFE = 4.5 VRS; TCE SOIL CONC. = 0 UG/KG) 

3.50E+00 

3.00E +00 

2.50E+00 

2.00E+00 

1.50E+00 

1.00E +00 

5.00E-01 

O.OOE+OO~~r+~-rr+~rr~~~~~~~-r++4-r+~4-r+~4-~~~++~~~ 

o 18 36 54 72 90 

TIME (YEAR) 



ECTran Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVlRONMENTAL 
Copyright 1997 -SITE: OU7, Slte 16, GW RGO INVESTIGATOR; LK DATE: 10/19/98 

CHEMICAL CHARACTERlSTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHATE CONCENTRATION (YES,NO) ? no 

CONTAMINANT: TCE UNDER.S: Under source, FL: Fenceline INPVT SOIlD-PHASE CONCENTRATION (MGlKG) V O.OOOE+OO 

.; O.OOE+OO 

WATER CRITER1A (UG/L); 3.00E+00 CONSTANT CONCENTRATION (YES,NO)? no 

HALF-LIFE (YRS); lRYNEWGOAL: O.OOE+OO 

SPECIFIC ACTIVITY (Ci/g); O.OOE+OO ITIME FRAME (YRS); 90 ACCEPTABLE! YES 

SOVRCE-TERMlNFORMATION ENGINEERING CONTROL INFORMATION 

Ke: 1.00 1NF1LT(FT/YR); L13E+00 

KI(1JKG); I.5IE-OI 

LENGTH (Fl); 860 

WIDTH(Fl); 320 

DEPLETING SOURCE; 

IS 1HERE A CLAY LINER LAYER (yES,NO)? no 

WASlE CHARACTERISTICS: 

INITIAL SOIlD-PHASE CONCENTRATION (MGIKG); O.OOE+OO 1HE FOlLOWING DATA ARENOT USED IN TInS CALCULATION 

INPlIT FOLLOWING PARAMETERS: HOWMANYSUBLAYERS (1.10)? 3 

TIlICKNESS (Fl); 6.81 TOTAL TIlICKNESS (UP TO 30 Fr) (Fl); 10 

SATURATION RATE; 0.6 SATURATION RATE: 0.95 

POROSITY; 0.2 POROSITY; 0.2 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA 3); 1.78 

Kd(1JKG); l.00E·05 

IS THERE A TYPE 1 LAYER (YES,NO)? NO IS 'IHEREA TYPE 2 LAYER (YES,NO)? NO 

TIfEFOLLOWING DATAARE NOT USED IN TInS CALCULATION 1HE FOLLOWING DATA ARE NOT USED IN TIIIS CALCULATION 

HOW MANY SUBLA YERS (l . 10)? 6 HOWMANYSUBLAYERS (1·10)? 5 

TOTAL TIlICKNESS (UP TO 30 Fr) (F1); 2.20E+Ol TOTAL TIlICKNESS (UP TO 30 Fr) (Fl); 20 

SATURATION RATE; 0.95 SATURATION RATE: 0.13 

POROSITY: 0.2 POROSITY; 0.3 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA 3) 1.5 

Kd (1JKG); 1.00E·05 Kd(1JKG); LOOE·05 

INITIAL SOIL CONe (MGIKG); 0 INITIAL SOIL CONC. (MGIKG); 0 

SATIJRATED LAYER 

TOTAL SATURATED ZONE TIlICKNESS, B (Fl); 100 VERTICAL SEEP AGE VELOCITY, Vzo (FTfYR); 10.03 

HORIZONTAL SEEPAGE VELOCITY, V (FT/YR): 101 DOWNGRADIENT AREA1NF1LTRATION RATE, q (FT/YR) ·0 

Kd(1JKG); 1.518--01 SPECIFY MIXING DEPTH (Computed from formula if input NO) NO 

POROSITY: 0.2 MIXING DEPTH, H (Fl); 70.0 

VERTICAL DISPERSIVTIY, Az (Fl); 0.12 TIME OF PUMPING STOP, P&T (YEARS); 0 

LONGITUDINAL D1SPERSIVTIY, Ax (Fl): 100.0 AGE(YRS): 0 

LATERAL DISPERSIVTIY, Ay (Fl); / 33.3 CONe. IN llPGRADIENT GROUNDWATER.CU2 (DOlL) 0 

INITIAL CONC. (ugIL): 4.870E+Ol DISTANCE TO Fence.Line.: 3450 

PREDICTED IMPAcrs: TIME OF MAXIMUM (YR) 

SATURATED LAYER CONCENTRATION: 4.87E+Ol (UG/L) 0 

FENCE LINE CONCENTRATION: '-I 3.00E+OO (UG/L) 79.2 

GW .,J{) j) y 
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TCE CONCENTRATIONS AT DRAINAGE DITCH (GW RGO CALCULATION= 
49 UG/L; NO DECAY FOR TCE; TCE SOIL CONC. = 0 UG/KG) 

3.50E+00 

3.00E+00 

2.50E+00 

2.00E+00 

1.50E+00 

1.00E +00 

5.00E-Ol 

O.OOE+OO~~~~~r+~~++~~~~F+~~++4-~+44-~+4~r+~~++~~~ 

o 18 36 54 72 90 

TIME (YEAR) 



ATTACHMENT D.2 

ESTIMATION OF GROUNDWATER WASHOUT TIME BY NATURAL ATTENUATION 
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ECfran Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: OU7. Site 16, GWWashout TIme INVESTIGATOR: LK DATE: 10119/98 

CHE:MICAL CHARACfERlSTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL l.EACHA TE CONCENTRATION (YES,NO) ? no 

CONTAMINANT: TeE UNDERS: Under source, FL: Fenceline INPUT SOLID-PHASE CONCENTRATION (MGIKG) O.OOOE+OO 

WATER CRITERIA (UGIL): 3.00E+00 CONSTANT CONCENTRATION (YES,NO)? no 

HALF-LIFE (YRS): V 4.50E+00 1RY NEW GOAL: O.OOE+OO 

SPECIFIC ACTIVITY (Ci/g): O.OOE+OO TIME FRAME (YRS): 90 ACCEPTABLE! YES 

SOURCE-TERM INFORMATION ENGINEERING CONTROL INFORMATION 

Kc: 1.00 INFlLT(Ff/YR): 1.13E+00 

KI (liKG): 1.51E-Ol 

LENGTIi (FT): 860 

WIDTIi (FT): 320 

DEPLEfING SOURCE: 

IS TIlERE A CLAY liNER LAYER (yES,.NO)? no 

WASTE CHARACIERlSTICS: 

INTI1AL SOLID-PHASE CONCENTRATION (MGIKG): O.OOE+OO THE FOLLOWING DATA ARE NOTUSED IN TIllS CALCULATION 

INPUT FOLLOWING PARAMETERS: HOWMANYSUBLAYERS(I-10)? 3 

TIlICKNESS (FT): 6.81 TOTAL TIlICKNESS (UF TO 30 F1) (FT): 10 

SATURATION RATE: 0.6 SATIJRATIONRATE: 0.95 

POROSITY: 02 POROSITY: 0.2 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (GICMA 3): 1.78 

Kd(liKG): 1.00E-05 

IS THERE A TYPE I LAYER (YES,NO)? NO IS lHEREA TYPE 2 LAYER (yES,NO)? NO 

THE FOLLOWING DATA ARENDT USED IN TInS CALCULATION THEFOLLOWING DATA ARE NOT USED IN TIllS CALCULA nON 

HOW MANY SUBLA YERS (! - 10)? 6 HOW MANY SUBLA YERS (! - 10)? 5 

TOTAL TIlICKNESS (UFTO 30 F1) (FT): 2.20E+Ol TOTAL TIlICKNES8 (UF TO 30 F1) (FT): 20 

SATIJRATION RAm: 0.95 SATURATION RATE: 0.13 

POROSITY: 0.2 POROSITY: 0.3 

BUU<. DENSITY (G/CM"3) 1.5 BULK DENSITY (GICMA 3) 1.5 

Kd (liKG): 1.00E-05 Kd(liKG): 1.00E-05 

INTI1AL SOlL CONC. (MGIKG): 0 INTI1AL SOlL CONC. (MGIKG): 0 

SATIJRATED LAYER 

TOTAL SATURATED ZONETIlICKNESS, B (FT): 100 VERTICAL SEBPAGE VELOCITY, Vzo (Ff/YR): 10.03 

HORIZONTAL SEEPAGE VELOCITY, V (Ff/YR): 101 DOWNGRADIENT AREA INFILTRATION RATE, q (Ff/YR) 0 

Kd(liKG): 1.51E-Ol SPECIFY 1VIIXING DEPlH (Computed from fotnlula if input NO) NO 

POROSITY: 0.2 MIX1NG DEPTIl, H (FT): 70.0 

VERTICAL DISPERSIVITY, Az (FT): 0.12 TIME OF PUMPING STOP, P&T (YEARS): 0 

LONGITUDINAL DISPERSIVITY, Ax (FT): 100.0 AGE(YRS): 0 

LATERAL DISPERSIVITY, Ay (FT): 33.3 CONC. IN UPGRADIENT GROUNDWAlER,CU2 (UGIL) 0 

INTI1AL CONC. (ugIL): V- 4.280E+05 DISTANCE TO Fence.Line.: 3450 

PREDICTED IMPACTS: TIME OF MAXIMUM (YR) 

SATURATED LAYER CONCENTRATION: 4.28E+05 (VGIL) 0 

FENCE Lfi'.IE CONCENTRATION: 3.00E+OO (VGIL) 50.4 

<;,w CleAI/'l-UP T,'mc "" ;SCE'",Jf'l,f> qJ 1 } 

IcE /1,,1£- -e ~ r yv>' "" 
,~ 



ran Version 2.0 for Exc::el4.0 & 5.0 BROWN & ROOT ENVIRONMENTAL 

Copyright 1997 SCREENING-LEVEL EXCEL-CRYSTAL BALL 'TRANSPORT (ECTran) MODEL 

SITE: OU7, Site 16, OW RGO CONTAMINANT: TCE 

HALF-LIFE (YRS): 

LAYER 2: 4.50E+OO 

INVESTIGATOR: lK SATURATED LAYER 4.50E+OO 
DATE: 10/19198 DOWNGRADIENT 4.50E+00 !NlTlAL CONC~(ugIL): 4.28E+05 

SATURATED LAYER 

INFILT (Fr1YR); 1.13 B (FT): 100 Vzo (Fr1YR); 10.03 

LENGTII (FT); 860 GW Q3 (UDAY); 5.92E+04 

WIDTII (FT); 320 Kd(UKG); 1.51:&01 GWV. (Fr1YR); 101.00 Kd(UKG); 0.151 

POROSITY 2; 0.3 SATURATION; 1.00 H (FT); 70.0000 RETARDATION: 2.1325 

POROSITY SAT. LAYER: 0.2 TIlICKNESS (FT); 70.00 EFF. POROSITY: 0.20 q (Fr1YR); 0 

DENSITY 2 (G/CM3); 1.5 DECAY (IIDAY); 4.22E-04 DISPERSIVITY; DECAY (IIYR); 1.5E-Ol 

DENSITY GMA (G/CM3); 1.50 CBo(PPB); 4.28E+05 Az(FT); 0.12 

CU2(PPB); O.OOE+OO Ax (FT); 100.00 P&T (YEARS); 0 

AGE (YEARS); 0 QI (UDAY); 2.41E+04 Q2(UDAY); 3.51E+04 Ay (FT); 33.33 DISTANCE TO F.L. (FT); 3450 

TIME 1NTERVAI.c(YRS) 1.8 SOURCE AREA CONC.(GMA) FEN"CE LINE CONC. 

ELAPSED TIME - YRS LAYER 2(PPB) (UGIL) (UGIL) 

0 O.OOE+OO 4.28E+05 <f::- t'nl-j rd"J tjlAi O.OOE+OO 

I." O.OOE+OO 2.74E+05 O.OOE+OO 
3.6 O.OOE+OO 1.76E+05 O.OOE+OO 
5.4 O.OOE+OO 1.13E+05 O.OOE+OO 
7.2 O.OOE+OO 7.23E+04 O.OOE+OO 

9 O.OOE+OO 4.64E+04 O.OOE+OO 
10.8 O.OOE+OO 2.97E+04 O.OOE+OO 
12.6 O.OOE+OO 1.90E+04 O.OOE+OO 
14.4 O.OOE+OO 1.22E+04 4.64E-I0 
16.2 O.OOE+OO 7.83E+03 4.01E-08 

18 O.OOE+OO 5.02E+03 1.31E-06 
19.8 O.OOE+OO 3.22E+03 2.D9E-05 

21.6 O.OOE+OO 2.06E+03 1.96:&04 
23.4 O.OOE+OO 1.32E+03 1.21:&03 
25.2 O.OOE+OO 8.48E+02 5.43E-03 

27 O.OOE+OO 5.44E+02 1.87&.02 
28.8 O.OOE+OO 3.48E+02 5.23E-02 
30.6 O.OOE+OO 2.23E+02 1.23E-OI 

32.4 O.OOE+OO 1.43E+02 2.49E-Ol 
34.2 O.OOE+OO 9.18E+Ol 4.47E-Ol 

36 O.OOE+OO 5.89E+Ol 7.23E-OI 
37.8 O.OOE+OO 3.77E+Ol 1.07E+00 
39.6 O.OOE+OO 2.42E+Ol 1.46E+00 
41.4 O.OOE+OO 1.558+01 1.87E+00 
43.2 O.OOE+OO 9.94E+00 2.25E+00 

l:,G 1'1")" 45 
O.OOE+OO 6.388+00 2.58E+00 

'u 46.8 0.008+00 4.098+00 2.82E+00 
>.8.6 O.OOE+OO 2.62E+00 <.. ?r~ ilL 2.96E+00 

50.4 O.OOE+OO 1.68E+00 3.008+00 
52.2 O.OOE+OO 1.08E+OO 2.94E+00 

54 O.OOE+OO 6.90E-Ol 2.79E+00 
55.8 O.OOE+OO 4.43E-Ol 2.59E+00 
57.6 O.OOE+OO 2.84E-Ol 2.34E+00 
59.4 O.OOE+OO 1.82E-Ol 2.07E+00 
61.2 O.OOE+OO 1.17E-Ol 1.79E+00 

63 O.OOE+OO 7.48E-02 1.52E+00 
64.8 O.OOE+OO 4.79E-02 1.28E+00 
66.6 O.OOE+OO 3.07E-02 1.05E+00 
68.4 O.OOE+OO 1.97E-02 8.53E-OI 
70.2 O.OOE+OO 1.26E-02 6.84E-Ol 

72 O.OOE+OO 8.10&03 5.41E-0I 
73.8 0.008+00 5.19E-03 4.24E-OI 
75.6 O.OOE+OO 3.33E-03 3.28E-OI 
77.4 O.OOE+OO 2.13E-03 2.52E-OI 
79.2 0.008+00 1.37E-03 1.918-01 

81 O.OOE+OO 8.77E-04 I.44E-OI 
82.8 O.OOE+OO 5.62E-04 1.08E-OI 
84.6 0.008+00 3.60E-04 8.01E-02 
86.4 O.OOE+OO 2.31E-04 5.90E-02 
88.2 O.OOE+OO 1.48E-04 4.32E-02 

90 O.OOE+OO 9.50B-05 3.15E~02 

MAXIMUM; O.OOE+OO 4.28E+05 3.00E+OO 

( Ie 
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GROUNDWATER CLEANUP TIME FOR TCE IN AQUIFER BENEATH THE SOURCE 
AREA (TCE HALF-LIFE = 4.5 YRS; TCE SOIL CONC. = 0 ug/kg; GW RGO = 

428,000 ug/L) 

1.00E +06 

1.00E +05 

1.DOE +04 

1.00E +03 

1.00E+02 

1.00E+01 
3·M!~ . 

1.00E +00 

1.00E-01 

1.00E-02 

1.00E-03 

1.00E-04 

1.00E-05 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 <I 

'2;1 

,1""""",,: """"'" 
0 18 36 54 72 90 

TIME (YEAR) 



ECfnm Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: OU7, Site 16, GW Washout times INVESTIGATOR: LK DATE: 10/19/98 

CHEWCAL CHARACTERISTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHAlE CONCENlRATION (YES,NO) ? no 

CONTA!vmJANT: TCE UNDERS: Under source, FL: Fenceline INPUT SOLID-PHASE CONCENlRATION (MOIKO) O.OOOE+OO 

WATER CRITERIA (UGIL): 3.00E+00 CONSTANT CONCENrRATION (YES,NO)? no 

HALF-LIFE (YRS): /O.OOE+OO TRY NEW GOAL: O.OOE+OO 

SPECIFIC ACTIVTIY (Cilg): O.OOE+OO TIME FRAME (YRS): 90 ACCEPTABLE! YES 

SOURCE-TERM INFORMATION ENGINEERING CON1ROL INFORMATION 

Ke: 1.00 lNFlLT(FTIYR): 1.13E+00 

KI (llKG): 1.5IE-OI 

LENGTIi (FI): 860 

WIDTIi (FI): 320 

DEPLE"fTI'J"G SOURCE: 

IS THERE A CLAY LINER LAYER (YES,NO)? no 

WASTE CHARACTERISTICS: 

lNTTIAL SOLID-PHASE CONCENrRA TION (MGIKG): O.OOE+OO TIiEFOLLOWING DATAARENOT USED INTIlIS CALCULATION 

INPUT FOLLOWING PARAMErERS: HOW MANY SUBLA YERS (1 - 10)? 3 

THICKNESS (FI): 6.81 TOTAL THICKNESS (UP TO 30 F1) (FI): 10 

SATIlRA1l0N RATE: 0.6 SATIJRA1l0N RATE: 0.95 

POROSITY: 0.2 POROSITY: 0.2 

BULK DENSITY (GICM'3) 1.5 BULK DENSITY (GICM'3): 1.78 

Kd(lJKG): 1.00E~05 

IS lHERE A TYPE 1 LAYER (YES,NO)? NO IS lHEREA TYPE 2 LAYER (YES,NO)? NO 

TIlE FOLLOWING DATA ARE NOT USED INTIflS CALCUlATION TIiEFOLLOWINO DATA ARENOT USED INTIlIS CALCULATION 

HOW MANY SUBLA YERS (I - 10)? 6 HOWMANYSUBLAYERS (1 -10)? 5 

TOTAL THICKNESS (UP TO 30 F1) (FT): 2.20E+Ol TOTAL THICKNESS (UP TO 30 F1) (FI): 20 

SATURATION RATE: 0.95 SATURATION RATE: 0.13 

POROSITY: 0.2 POROSITY: 0.3 

BULK DENSITY (GICM'3) 1.5 BULK DENSITY (GICM'3) I.5 

Kd(lJKG): 1.00E·05 Kd(llKG): 1.00E·05 

lNTTIAL SOIL CONC. (MGIKG): 0 lNTTIAL SOIL CONC. (MGIKG): 0 

SATURATED LAYER 

TOTAL SATIJRATED ZONE TIflCKNESS, B (FT): 100 VERTICAL SEEPAGE VELOCITY, Vzo (Fr1YR): 10.03 

HORlZONTALSEEPAGE VELOCITY, V (FTIYR): 101 DOWNGRADIENT AREAlNFlLTRATIONRATE, q (FTIYR) 0 

Kd (llKG): 1.51&01 SPEClFY MIXING DEPlH (Computed from fonnula if input NO) NO 

POROSITY: 0.2 MIXING DEPTH, H (FT): 70.0 

VERTICAL DISPERSlVITY, Az (FI): 0.12 TIME OF PUMPING STOP, P&T (YEARS): 0 

LONGITUDINAL DISPERSfVITY, Ax (FT): 100.0 AGE(YRS): 0 

LAlERAL DISPERSlVITY, Ay (FI): 33.3 CONe. IN UPGRADIENT GROUNDWATER,CU2 (UGIL) 0 

lNTTIAL CONC. (ugIL): V 4.870E+OI DISTANCE TO Fence.Line.: 3450 

PREDICTED IMPACTS: TIME OF MAXIMUM (YR) 

SATIJRATED LAYER CONCENTRATION: 4.87E+OI (UGIL) 0 

FENCE LINE CONCENlRATION: V 3.00E+OO (UGIL) 79.2 



ran Version 2.0 for Excel 4.0 & 5.0 BROWN & ROOT ENVIRONM:ENTAL 

Copyright 1997 SCREENING-LEVEL EXCEL-CRYSTAL BALL TRANSPORT (ECTran) MODEL 

SITE: OU7, Site 16, GW Washout times CONTAMINANT: TCE 

HALF-LIFE (YRS): 

LAYER 2: O.OOE+OO 

INVESTIGATOR: LK SATURATED LAYER O.OOE+OO 

DATE: 10119198 DOWNGRADIENT O.OOE+OO INITIAL CONC. (u!>'L): 4.87E+Ol 

SA11JRATED LAYER 

INFILT (FTfYR): 1.13 B (F1): 100 Vzo (FTfYR): 10.03 

LENGTIl (F1): 860 GWQ3 (UDAY): 5.92E+04 

WIDTIl (F1): 320 Kd(UKG): 1.51B-Ol GW V. (FTfYR): 101.00 Kd(UKG): 0.151 

POROSITY 2: 0.3 SATIJRATION: 1.00 H (F1): 70.0000 RETARDATION: 2.1325 

POROSITY SAT. LAYER: 0.2 THICKNESS (F1): 70.00 EFF. POROSITY: 0.20 q (FTfYR): 0 

DENSITY 2 (GICM3): I.5 DECAY (lfDAY): O.OOE+OO DISPERSIVlTY: DECAY (lfYR): O.OE+OO 

DENSITY GMA (GICM3): 1.50 CBo(PPB): 4.878+01 Az(F1): 0.12 

CU2(PPB): 0.008+00 Ax (F1): 100.00 P&T (YEARS): 0 

AGE (YEARS): 0 IQl (UDAY): 2.418+04 IQ2(UDAy): 3.51E+04 Ay (F1): 33.33 DISTANCE TO F.L. (F1): 3450 

TIME lNTERV AI. (YRS) 1.8 SOURCE AREA CONC.(GMA) FENCE L1NE CONC. 

ELAPSED TIME w YRS LAYER 2(PPB) (\JGIL) (\JGIL) 

0 0.008+00 4.87E+Ol 'I: I' ,11' Id'J , c;,vJ ( 0.00£+00 
1.8 0.008+00 4.12E+Ol O.OOE+OO 
3.6 0.008+00 3.488+01 O.OOE+OO 
5.4 0.008+00 2.958+01 0.008+00 
7.2 0.008+00 2.498+01 0.008+00 

9 O.OOE+OO 2.1lE+OI 0.008+00 
10.8 O.OOE+OO 1.788+01 O.OOE+OO 

12.6 O.OOE+OO 1.518+01 0.008+00 
14.4 0.008+00 1.28E+Ol o OOE+OO 
16.2 O.OOE+OO 1.08E+Ol 4.78B-l I 

18 0.008+00 9.148+00 2.02&09 
19.8 0.008+00 7.73E+00 4.18B-08 
21.6 0.008+00 6.548+00 5.08B-07 
23.4 0.008+00 5.538+00 4.108w 06 
25.2 0.008+00 4.688+00 2.39E-05 

3 () jf!rt> 2;~ 
0.008+00 3.968+00 1.08E-04 

0.008+00 3.35E+00 .. 
)&. 

3.93B-04 

'U.o u.uu"'+uu 
~~--"---'--~'--' ~ "", ,"'-""--'-~~--' -2.83E+OO" < ;3 1.21E-03 

32.4 O.OOE+OO 2.40E+00 1L 3.20E-03 

34.2 0.008+00 2.038+00 7.52&-03 
36 0.008+00 1.71E+00 1.59Ew 02 

37.8 0.008+00 1.458+00 3.09E-02 

39.6 O.OOE+OO 1.23E+00 5.54E-02 

41.4 O.OOE+OO 1.048+00 9.31E-02 

43.2 0.008+00 8.788-01 1.47E-01 
45 0.008+00 7.438-01 2.21E-Ol 

46.8 O.OOE+OO 6.28E-Ol 3.18E-Ol 

48.6 0.008+00 5.32E-Ol 4.39E-OI 
50.4 O.OOE+OO 4.50Ew Ol 5.83B-Ol 
52.2 0.008+00 3.80B-Ol 7.51B-OI 

54 O.OOE+OO 3.22E-Ol 9.39B-OI 
55.8 0.008+00 2.72E-Ol 1.14E+00 
57.6 O.OOE+OO 2.308·01 1.36E+00 
59.4 O.OOE+OO 1.95B-Ol }.58E+00 
61.2 O.OOE+OO 1.65E-Ol }.80E+00 

63 0.008+00 1.39E·Ol 2.01E+00 
64.8 O.OOE+OO 1.188·01 2.228+00 
66.6 O.OOE+OO 9.97E·02 2.408+00 
68.4 O.OOE+OO 8.44B-02 2.57E+00 
70.2 O.OOE+OO 7.14E-02 2.71E+00 

72 O.OOE+OO 6.04B-02 2.82E+00 
73.8 O.OOE+OO 5.11B-02 2.91E+00 
75.6 O.OOE+OO 4.32E-02 2.96E+00 
77.4 0.008+00 3.6.5E·02 2.99E+00 
79.2 O.OOE+OO 3.098·02 3.00E+00 

81 O.OOE+OO 2.62E·02 2.97E+00 
82.8 O.OOE+OO 2.21 Ew 02 2.93E+OO 
84.6 O.OOE+OO 1.87Ew 02 2.86E+00 
86.4 O.OOE+OO 1.58B-02 2.788+00 
88.2 O.OOE+OO 1.34Ew 02 2.688+00 

90 O.OOE+OO 1.138·02 2.57E+00 

MAX1MUM: O.OOE+OO 4.87E+Ol 3.008+00 

",-

) 
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GROUNDWATER CLEANUP TIME FOR TCE IN AQUIFER BENEATH THE SOURCE 
AREA (NO DECAY FOR TCE; TCE SOIL CONC. = 0 ug/kg; GW RGO = 49 ug/L) 

1.00E +02 

1.00E+01 

3
kt-

1.00E +00 

1.00E-01 

1.00E-02 -+-I--++-+-t-+-+--+-+++-+++-+-+--t-+++-++-+-+ I I I ++-t-+-+-+-+-I-+--+-t-+-t-++-t-t-t-+-+-I 

o 18 30 36 54 72 90 
t($ 

TIME (YEAR) 
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ECTran Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: OU7, Site 16, GW Washout Time INVESTIGATOR: LK DATE: 1/28/99 

CHEMICAL CHARACTERISTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHATE CONCENTRATION (YES,NO) 7 no 

CONTAMINANT: TCE UNDERS', Under source, FL: Fenceline INPUT SOLID-PHASE CONCENTRATION (MG/KG) O.ODOE+OO 

WATER CRITERIA (UG/L): 3.00E+00 CONSTANT CONCENTRATION (YES,NO)? no 

HALF-LIFE (YRS)' V 4.50E-t{)0 TRY NEW GOAL: o OOE+OO 

SPECIFIC ACTIVITY (Ci/g): O.OOE+OO TIME FRAME (YRS): 30 ACCEPTABLE' INCREASE 

SOURCE-TERM INFORMATION ENGINEERING CONTROL INFORMATION 

Ke: 100 INFILT(FT/YR): I 13E+00 

KI (LIKG): 1.5 I E-OI 

LENGTH (FT): V ISO 

WlDTH(FT): 
V 

ISO 

DEPLETING SOURCE: 

IS THERE A CLAY LINER LAYER (YES,NO)? no 

WASTE CHARACTERISTICS: 

INITIAL SOLID-PHASE CONCENTRATION (MGIKG): O.OOE+OO THE FOLLOWING DATA ARF NOT USED IN THIS CALCULATION 

INPUT FOLLOWING PARAMETERS: HOW MANY SUBLAYERS (I - IO)? 3 

THICKNESS (FT): 6.81 TOTAL THICKNESS (UP TO 30 FT) (FT): 10 

SATURATION RATE: 0.6 SATURATION RATE: 095 

POROSITY: 0.2 POROSITY: 0.2 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA 3) 1.78 

Kd(LlKG): LODE-OS 

IS THERE A TYPE I LAYER (YES,NO)? NO IS THERE A TYPE 2 LAYER (yES,NO)? NO 

THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

HOW MANY SUBLA YERS (l - 10)7 6 HOW MANY SUBLA YFRS (I - 10)7 5 

TOTAL THICKNESS (UP TO 30 FT) (FT): 2.20E+OI TOTAL THICKNESS (UP TO 30 FT) (FT): 20 

SATURATION RATE: 0.95 SATURATION RATE: 0.13 

POROSITY: 0.2 POROSITY: 0.3 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA 3) 1.5 

Kd(LlKG). 100E-05 Kd (LlKG) 1.00E-OS 

INITIAL SOIL CONe (MGIKG): 0 INITIAL SOIL CONe (MG/KG): 0 

SATURATED LAYER 

TOTAL SATURATED ZONE THICKNESS, B (FT): 100 VERTICAL SEEPAGE VELOCITY, Vzo (FT/YR): 10.03 

HORIZONTAL SEEPAGE VELOCITY, V (FT/YR)' 101 DOWNGRADIENT AREA INFILTRATION RATE, q (FTIYR) 0 

Kd (LIKG): 1.5IE-OI SPECIFY MIXING DEPTH (Computed from formula if input NO) NO 

POROSITY: 0.2 MIXING DEPTH, H (FT) 70.0 

VERTICAL DISPERSIVITY, Az (FT): 0.12 TIME OF PUMPING STOP, P&T (YEARS): 0 

LONGITUDINAL DISPERSIVITY, Ax (FT): 100.0 AGE (YRS): 0 

LATERAL DISPERSIVITY, Ay (FT): 33.3 CONe IN UPGRADIENT GROUNDWATER,CU2 (UG/L) 0 

INITIAL CONe (uglL): V 1000E+03 DISTANCF TO Fence.Line .. 3450 

PREDICTED IMPACTS: TIME OF MAXIMUM (YR) 

SATURATED LAYER CONCENTRATION: 1.00E+03 (UG/L) 0 

FENCE LINE CONCENTRATION: 8.34E-03 (UG/L) 0.6 

r 



n Version 2.0 for Excel 4.0 & 5.0 BROWN & ROOT ENVIRONMENTAL 

Copyright 1997 SCREENING-LEVEL EXCEL-CRYSTAL BALL TRANSPORT (ECT"an) MODEL 

SITE: OU7, Site 16, GW Washout Time CONTAMINANT: TCE 

HALF-LIFE (YRS): 

LAYER 2: / 4.S0E+00 

INVESTIGATOR: LK SATURATED LAYER 4.S0E+00 
DATE: 112S/99 DOWNGRADIENT 4.S0E+00 INITIAL CONe. (uglL) 1.00E+03 

SATURATED LAYER 

INFILT (FTIYR): 1.13 B (FT): 100 Vzo (FTIYR): 10.03 

LENGTH (FT): ISO GW Q3 (LIDA V): I.S4E+04 

W1DTH(FI): ISO Kd (LlKG): 1.51E-01 GWV. (FTIYR): 101.00 Kd (LIKG): 0.151 

POROSITY 2: 0.3 SATURATION: 1.00 H(FT): 70.0000 RETARDATION: 2.1325 

POROSITY SAT. LAYER: 0.2 THICKNESS (FT): 70.00 EFF. POROSITY: 0.20 q (FTIYR) 0 

DENSITY 2 (G/CM3): 1.5 DECAY (IIDA V): 4.22E-04 DISPERSIVITY: DECAY (I IYR): I.5E-OI 

DENSITY GMA (G/CM3): 1.50 CBo(PPB): 1.00E+03 Az(FT): 0.12 

CU2 (PPB): O.OOE+OO Ax (FT): 100.00 P&T (YEARS): 0 

AGE (YEARS): 0 QI (LlDAY): 1.97E+03 Q2(LIDAY): 1.6SE+04 Ay(FT): 33.33 DISTANCE TO F.L. (FT): 3450 

TIME INTERVAL (YRS) 0.6 SOURCE AREA CONC.(GMA) FENCE LINE CONC 

ELAPSED TIME - YRS LAYER 2(PPB) (UG/L) (UG/L) 

0 O.OOE+OO 1.00E+03 O.OOE+OO 

0.6 O.OOE+OO 7.37E+02 8.34E-03 

1.2 O.OOE+OO S.44E+02 -2.19E-03 

I.S O.OOE+OO 4.01E+02 -1.62E-03 

2.4 O.OOE+OO 2.96E+02 -1.19E-03 

3 O.OOE+OO 2. I SE+02 -S.7SE-04 

3.6 O.OOE+OO 1.61E+02 -6.4SE-04. 

4.2 O.OOE+OO 1. I 9E+02 -477E-04 

4.S O.OOE+OO S.74E+OI -3.S2E-04 

S.4 O.OOE+OO 6.44E+OI -2.60E-04 

6 O.OOE+OO 4.7SE+OI -1.9IE-04 

6.6 O.OOE+OO 3.S0E+OI -1.4IE-04 

7.2 O.OOE+OO 2.S8E+OI -1.04E-04 

7.S O.OOE+OO 1.91E+Ol -7.68E-OS 

S.4 O.OOE+OO 1.40E+OI -S.66E-OS 

9 O.OOE+OO 1.04E+OI -4.17E-OS 

9.6 O.OOE+OO 7. 64E+00 -3.0SE-OS 

10.2 O.OOE+OO S.63E+OO -2.27E-OS 

12Jt~ 
10.8 O.OOE+OO 4.1SE+OO -1.67E-OS 

11.4 O.OOE+OO 3.06E+OO 
"3 ,~ VL 

-1.23E-OS 

./ 12 O.OOE+OO 2.26E+00 <. -9.10E-06 

12.6 O.OOE+OO 1.67E+00 -6.7IE-06 

13.2 O.OOE+OO J.23E+00 -4.9SE-06 

13.S O.OOE+OO 9.0SE-OI -3.6SE-06 

14.4 O.OOE+OO 6.6SE-Ol -2. 69E-06 

IS O.OOE+OO 4.92E-Ol -1.9SE-06 

IS.6 O.OOE+OO 3.63E-OI -1.46E-06 

16.2 O.OOE+OO 2.6SE-OI -I OSE-06 

16.S O.OOE+OO 1.97E-OI -7.9SE-07 

17.4 O.OOE+OO 1.46E-OI -S.S6E-07 

IS O.OOE+OO l.07E-01 -4.3IE-07 

IS.6 O.OOE+OO 791E-02 -3.ISE-07 

19.2 O.OOE+OO S.S4E-02 -2.26E-07 

19.5 O.OOE+OO 4.30E-02 -1.53E-07 

20.4 O.OOE+OO 3.17E-02 -S.37E-OS 

21 O.OOE+OO 2.34E-02 -2.S2E-09 

21.6 O.OOE+OO I.73E-02 1.12E-07 

22.2 O.OOE+OO J.27E-02 2.92E-07 

22.S O.OOE+OO 9. 3 SE-03 S.SSE-07 

23.4 O.OOE+OO 6.92E-03 1.06E-06 

24 O.OOE+OO S.IOE-03 I.SIE-06 

24.6 O.OOE+OO 3.76E-03 2.97E-06 

2S.2 O.OOE+OO 2.77E-03 4. 69E-06 

2S.S O.OOE+OO 2.04E-03 7.2IE-06 

26.4 O.OOE+OO 1.5 I E-03 l.OSE-OS 

27 o OOE+OO 1.11E-03 l.S7E-OS 

27.6 O.OOE+OO S.20E-04 2.23E-OS 

2S.2 O.OOE+OO 6.0SE-04 3 liE-OS 

28.8 O.OOE+OO 4.46E-04 424E-OS 

29.4 O.OOE+OO 3.29E-04 S.66E-05 

30 O.OOE+OO 2.42E-04 7.44E-05 

MAXIMUM: O.OOE+OO 1.00E+03 8.34E-03 



ECTran Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: Site 16, cleanup time; no dacey INVESTIGATOR: LK DATE: 1/29/99 

CHEMICAL CHARACTERISTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHATE CONCENTRATION (YES,NO)? no 

CONTAMINANT: TCE UNDERS: Under source, FL: Fenceline INPUT SOLID-PHASE CONCENTRATION (MG/KG) O.OOOE+OO 

WATER CRITERIA (UG/L): 3.00E+00 CONSTANT CONCENTRATION (YES,NO)? no 

HALF-LIFE (YRS): 0.001'+00 TRY NEW GOAL O.OOE+OO 

SPECIFIC ACTIVITY (Ci/g): O.OOE+OO IME FRAME (YRS): 18 ACCEPTABLE' INCREASE 

SOURCE-TERM INFORMATION ENGINEERING CONTROL INFORMATION 

Ke: 1.00 INFILT(FT/YR): I 13E+00 

KI (LIKG): I.5IE-OI 

LENGTH(FT) 150 

WIDTH (FT) 150 

DEPLETING SOURCE' 

IS THERE A CLAY LINER LAYER (YES,NO)? no 

WASTE CHARACTERISTICS: 

INITIAL SOLID-PHASE CONCFNTRATION (MG/KG): O.OOE+OO THF FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

INPUT FOLLOWING PARAMETERS: HOW MANY SUBLAYERS (I - IO)? 3 

THICKNESS (FT) 6.81 TOTAL THICKNESS (UP TO 30 FT) (FT) 10 

SATURATION RATE: 0.6 SATURATION RATE: 0.9S 

POROSITY: 0.2 POROSITY: 0.2 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CM A 3)' I 78 

Kd(LlKG): l.OOE-OS 

IS THERE A TYPE I LAYER (YES,NO)? NO IS THERE A TYPE 2 LAYER (YES,NO)? NO 

THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

HOW MANY SUBLAYERS (I - 10)? 6 HOW MANY SUBLA YERS (I - 10)? 5 

TOTAL THICKNESS (UP TO 30 FT) (FT): 2.20E+01 TOTAL THICKNESS (UP TO 30 FT) (FT)' 20 

SATURATION RATE: 0.95 SATURATION RATE' 0.13 

POROSITY: 0.2 POROSITY: 0.3 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CM A 3) 1.5 

Kd (LIKG): l.00E-05 Kd (LlKG) l.OOE-OS 

INITIAL SOIL CONe. (MG/KG): 0 INITIAL SOIL CONe. (MG/KG): 0 

SATURATED LAYER 

TOTAL SATURATED ZONE THICKNESS, B (FT) 100 VERTICAL SEEPAGE VELOCITY, Vzo (FTIYR): 1003 

HORIZONTAL SEEPAGE VELOCITY, V (FT/YR): 101 DOWNGRADIENT AREA INFILTRATION RATE, q (FTIYR) 0 

Kd (LIKG) I.5IE-OI SPECIFY MIXING DEPTH (Computed from formula if input NO) NO 

POROSITY: 0.2 MIXING DEPTH, H (FT): 70.0 

VERTICAL DlSPERSIVITY, Az (FT): 0.12 TIME OF PUMPING STOP, P&T (YEARS): 0 

LONGITUDINAL DlSPERSIVITY, Ax (FT): 100.0 AGF(YRS): 0 

LATERAL DlSPERSIVITY, Ay (FT): 333 CONe. IN UPGRADIENT GROUNDWATER,CU2 (UG/L) 0 

INITIAL CQNe. (uglL): 1.000F+03 DISTANCE TO Fence.Line 34S0 

PREDICTED IMPACTS: TIME OF MAXIMUM (YR) 

SA TURA TED LAYER CONCENTRATION: 1.00E+03 (UG/L) 0 

FENCE LINE CONCENTRATION: 1. 77E-08 (UG/L) 18 



n Version 2.0 fOI" Excel 4.0 & 5.0 BROWN & ROOT ENVIRONMENTAL 

Copyright 1997 SCREENING-LEVEL EXCEL-CRYSTAL BALL TRANSPORT (ECTran) MODEL 

SITE: Site 16, cleanup time; no dacey CONTAMINANT: TeE 

HALF-LIFE (YRS): 

LAVER 2: o OOE+OO 

INVESTIGATOR: LK SATURATED LAYER O.OOE+OO 

DATE: 1/29/99 DOWNGRADIENT O.OOE+OO INITIAL CONC. (ug/L): I.00E+03 

SATURATED LAYER 

INFILT (FTIYR): Ll3 B(FT): 100 Vzo (FTIYR)' 10.03 

LENGTH (FT)' 150 GW Q3 (LIDA Y): I. 84E+04 

WIDTH (FT): 150 Kd(LIKG): I.5IE-OI GW V. (FTIYR) 10100 Kd(LIKG): 0.151 

POROSITY 2: 0.3 SATURATION: 1.00 H(FT): 70.0000 RETARDATION: 2.1325 

POROSITY SAT LAYER: 0.2 THICKNESS (FT): 70.00 EFF. POROSITY: 0.20 q (FTIYR): 0 

DENSITY 2 (G/CM3): 1.5 DECAY (IIDAY): O.OOE+OO DlSPERSIVITY: DECAY (IIYR): O.OE+OO 

DENSITY GMA (G/CM3): 1.50 CBo(PPB): 1.00E+o3 Az(FT): 0.12 

CU2 (PPB): O.OOE+OO Ax (FT): 100.00 P&T (YEARS): 0 

AGE (YEARS): 0 QI (LIDAY): 1.97E+03 Q2(L/DAY): 1.65E+o4 Ay(FT): 33.33 DISTANCE TO F.L (FT): 3450 

TIME INTERVAL (YRS) 0.36 SOURCE AREA CONc.(GMA) FENCE LINE CONC 

ELAPSED TIME - YRS LAYER 2(PPB) (UG/L) (UG/L) 

0 O.OOE+OO 1.00E+o3 O.OOE+OO 

0.36 O.OOE+OO 8.80E+02 o OOE+OO 

0.72 O.OOE+OO 7. 75E+02 o OOE+OO 

1.08 O.OOE+OO 6.82E+02 O.OOE+OO 

1.44 O.OOE+OO 6.0 I E+02 O.OOE+OO 

1.8 O.OOE+OO 5.29E+02 O.OOE+OO 

2.16 O.OOE+OO 4. 66E+02 O.OOE+OO 

2.52 O.OOE+OO 4.IOE+02 O.OOE+OO 

2.88 O.OOE+OO 3.6IE+02 O.OOE+OO 

3.24 O.OOE+OO 3.18E+02 O.OOE+OO 

3.6 O.OOE+OO 2.80E+02 O.OOE+OO 

3.96 O.OOE+OO 2.46E+02 O.OOE+OO 

4.32 O.OOE+OO 2.17E+02 O.OOE+OO 

4.68 O.OOE+OO 1.9 I E+02 O.OOE+OO 

5.04 O.OOE+OO 1.68E+02 O.OOE+OO 

5.4 O.OOE+OO 1.48E+02 O.OOE+OO 

5.76 O.OOE+OO 1.30E+02 O.OOE+OO 

6.12 O.OOE+OO Ll5E+02 O.OOE+OO 

6.48 O.OOE+OO I.OIE+02 O.OOE+OO 

6.84 O.OOE+OO 8.90E+OI . O.OOE+OO 

7.2 O.OOE+OO 7.83E+OI O.OOE+OO 

7.56 O.OOE+OO 6.90E+OI O.OOE+OO 

7.92 O.OOE+OO 6.07E+oI O.OOE+OO 

8.28 O.OOE+OO 5.35E+OI O.OOE+OO 

8.64 O.OOE+OO 4.71E+OI O.OOE+OO 

9 O.OOE+OO 4.14E+OI O.OOE+OO 

9.36 O.OOE+OO 3.65E+OI O.OOE+OO 

9.72 O.OOE+OO 3.2IE+OI O.OOE+OO 

10.08 O.OOE+OO 2.83E+OI O.OOE+OO 

10.44 O.OOE+OO 2.49E+OI O.OOE+OO 

10.8 O.OOE+OO 2.19E+OI O.OOE+OO 

IU6 O.OOE+OO I. 93E+O I O.OOE+OO 

11.52 O.OOE+OO 1.70E+oI O.OOE+OO 

11.88 O.OOE+OO 1.50E+OI O.OOE+OO 

12.24 O.OOE+OO 1.32E+01 O.OOE+OO 

12.6 O.OOE+OO 1.16E+OI O.OOE+OO 

12.96 O.OOE+oO 1.02E+01 0.00£+00 

13.32 O.OOE+OO 8.99E+00 O.OOE+OO 

13.68 O.OOE+OO 7.92E+00 O.OOE+OO 

14.D4 O.OOE+OO 6.97E+00 O.OOE+OO 

14.4 O.OOE+OO 6. 14E+00 O.OOE+OO 

14.76 O.OOE+OO 5.40E+00 O.OOE+OO 

15.12 O.OOE+OO 4.76E+00 O.OOE+OO 

15.48 O.ooE+OO 4.l9E+OO O.OOE+OO 

,'·r1'S1584 O.OOF+OO 3.69E+00 1.98E-IO --+- 16.2 O.OOE+OO 3.25E+00 <? t:5k 4.43E-IO 
. 16.56 O.OOE+OO 2.86E+00 9.80E-10 

16.92 O.OOE+OO 2.52E+00 2.IIE-09 

17.28 O.OOE+OO 2.22E+00 4.42E-09 

17.64 O.OOE+OO I. 95E+00 8.98E-09 

18 O.OOE+OO I. 72E+OO I. 77E-08 

MAXIMUM: O.OOE+OO 1.00E+o3 I. 77E-08 



ECTran Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: OU7, Site 16, GW Washout Time INVESTIGATOR: LK DATE: 1/28/99 

CHEMICAL CHARACTERISTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHATE CONCENTRATION (YES, NO) ? no 

CONTAMINANT: TCE UNDERS: Under source, FL: Fenceline INPUT SOLID-PHASE CONCENTRATION (MGIKG) O.OOOE+OO 

WATER CRITERIA (UG/L) 3.00E+00 CONSTANT CONCENTRATION (YES,NO)? no 

HALF-LIFE (YRS): 4.50E+00 TRY NEW GOAL' O.OOE+OO 
SPECIFIC ACTIVITY (Ci/g): O.OOE+OO TIME FRAME (YRS) 18 ACCEPTABLE' INCREASE 

SOURCE-TERM INFORMATION ENGINEERING CONTROL INFORMA nON 

Ke: '1.00 INFILT(FTIYR): I. 13E+OO 

KI (LlKG) 1.5 I E-OI 

LENGTH (FT): 800 

WIDTH (FT): 320 

DEPLETING SOURCE: 

IS THERE A CLAY LINER LAYER (YES,NO)? no 

WASTE CHARACTERISTICS: 

INITIAL SOLID-PHASE CONCENTRATION (MGIKG): O.OOE+OO THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

INPUT FOLLOWING P ARAMFTERS: HOW MANY SUBLA YERS (I - IO)? 3 

THICKNESS (FT): 6.81 TOTAL THICKNESS (UP TO 30 FT) (FT): 10 

SATURATION RATE: 0.6 SATURATIONRATF 0.95 

POROSITY: 0.2 POROSITY: 0.2 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA 3): 1.78 

Kd (LIKG) 1.00E-05 

IS THERE A TYPE 1 LAYER (YES,NO)? NO IS THERE A TYPE 2 LAYER (YES,NO)? NO 

THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

HOW MANY SUBLAYERS (I - IO)? 6 HOW MANY SUBLAYERS (I - 10)? 5 

TOTAL THICKNESS (UP TO 30 FT) (FT): 2.20E+01 TOTAL THICKNESS (UP TO 30 FT) (FT) 20 

SATURATION RATE' 0.95 SATURATION RATE: o 13 

POROSITY: 0.2 POROSITY: 0.3 

BULK DENSITY (G/CMA 3) I 5 BULK DENSITY (G/CM"3) 1.5 

Kd (LIKG) 1.00E-05 Kd (LIKG) 1.00E-05 

INITIAL SOIL CONe. (MGIKG): 0 INITIAL SOIL CONe. (MG/KG) 0 

SATURATED LAYER 

TOTAL SATURATED ZONE THICKNESS, B (FT): 100 VERTICAL SEEPAGE VELOCITY, Vzo (FTIYR): 1003 

HORIZONTAL SEEPAGE VELOCITY, V (FTIYR): 101 DOWNGRADIENT AREA INFILTRATION RATE, q (FTIYR) 0 

Kd (LIKG) I.5IE-OI SPECIFY MIXING DEPTH (Computed from formula if input NO) NO 

POROSITY: 0.2 MIXING DEPTH, H (FT): 70.0 

VERTICAL DISPERSIVITY, Az (FT): 0.12 TIME OF PUMPING STOP, P&T (YEARS)' 0 

LONGITUDINAL DISPERSIVITY, Ax (FT): 100.0 AGE (YRS): 0 

LATERAL DISPERSIVITY, Ay (FT): 33.3 CONe. IN UPGRADIENT GROUNDWATER,CU2 (UGlL) 0 

INITIAL CONe. (uglL): 2.280E+02 DISTANCE TO FenceLine .. 3450 

PREDICTED IMPACTS: TIME OF MAXIMUM (YR) 

SATURATED LAYER CONCENTRATION: 2.28E+02 (UG/L) 0 

FENCE LINE CONCENTRATION: 6.44E-l0 (UG/L) 18 

'5 C '(;I'J It ,,-, D 



n Ve.·sion 2.0 fOI" Excel 4.0 & 5.0 BROWN & ROOT ENVIRONMENTAL 

Copyl'ight 1997 SCREENING-LEVEL EXCEL-CRYSTAL BALL TRANSPORT (ECn'an) MODEL 

SITE: OU7. Site 16, GW Washout Time CONTAMINANT: TCE 

HALF-LIFE (YRS): 

LAYER 2: 4.50E+00 

INVESTIGATOR: LK SATURATED LAYER 4.50E+00 

DATE: 1/28/99 DOWN GRADIENT 4.50E+00 INITIAL CONC (ug/L): 2.28E+02 

SATURATED LAYER 

INFILT (FTIYR): 1.13 B(FT) 100 Vzo (FTIYR): 10 OJ 

LENGTH (FT): 800 GW Q3 (UDA Y) 5.76E+04 

WIDTH (FT): 320 Kd(LIKG) 1.5IE-OI GW V. (FTIYR): 101.00 Kd (LIKG): 0.1l1 

POROSITY 2 0.3 SATURATION: 1.00 H(FT): 70.0000 RETARDATION' 2.1325 

POROSITY SAT LAYER: 0.2 THICKNESS (FT) 70.00 EFF. POROSITY 0.20 q (FTIYR): 0 

DENSITY 2 (G/CM3): U DECAY (l/DAY): 4.22E-04 D1SPERSIVITY: DECAY (IIYR): l.5E-01 

DENSITY GMA (G/CM3): 1.50 CBo (PPB): 2.28E+02 Az(FT): 0.12 

CU2(PPB): O.OOE+OO Ax(FT)'. 100.00 P&T (YEARS): 0 

AGE (YEARS): 0 QI (UDAY): 2.24E+04 Q2(LIDAY): 3.5IE+04 Ay(FT) 33.33 DISTANCE TO F.L. (FT) 3450 

TIME INTERVAL (YRS) 0.36 SOURCE AREA CONC.(GMA) FENCE LINE CONC 

ELAPSED TIME - YRS LAYER 2(PPB) (UG/L) (UG/L) 

0 o OOE+OO 2.28E+02 O.OOE+OO 

0.36 O.OOE+OO 2.08E+o2 O.OOE+OO 

0.72 O.OOE+OO 1.90E+o2 o OOE+OO 

1.08 O.OOE+OO l.74E+02 O.OOE+OO 

1.44 O.OOE+OO I. 59E+02 O.OOE+OO 

1.8 O.OOE+OO 1.45E+02 O.OOE+OO 

2.16 O.OOE+oO 1.33E+02 O.OOE+OO 

2.52 O.OOE+OO l.2lE+02 O.OOE+OO 

2.88 O.OOE+OO I.IIE+02 O.OOE+OO 

3.24 O.OOE+OO 1.01E+02 O.OOE+OO 

3.6 O.OOE+OO 9.23E+01 O.OOE+OO 

3.96 O.OOE+OO 8.43E+01 O.OOE+OO 

4.32 O.OOE+OO 7.71E+01 O.OOE+OO 

4.68 O.OOE+OO 7.04E+OI O.OOE+OO 

5.04 O.OOE+OO 6.43E+01 O.OOE+oO 

54 O.OOE+OO 5.88E+OI O.OOE+OO 

5.76 O.OOE+OO 5.37E+Ol O.OOE+OO 

6.12 O.OOE+OO 4. 90E+0 I O.OOE+OO 

6.48 O.OOE+OO 4.48E+OI O.OOE+OO 

6.84 O.OOE+OO 4.09E+01 O.OOE+OO 

7.2 O.OOE+OO 3.74E+OI O.OOE+OO 

7.56 O.OOE+OO 3.42E+01 O.OOE+OO 

7.92 O.OOE+OO 3.12E+01 O.OOE+OO 

8.28 O.OOE+OO 2.85E+OI O.OOE+OO 

8.64 O.OOE+OO 2.60E+01 O.OOE+OO 

9 O.OOE+OO 2.38E+01 O.OOE+OO 

9.36 O.OOE+OO 2.17E+Ol O.OOE+OO 

9.72 O.OOE+OO 1.99E+01 O.OOE+OO 

10.08 O.OOE+OO I.8IE+OI O.OOE+OO 

10.44 O.OOE+OO I. 66E+0I O.OOE+OO 

10.8 O.OOE+OO I.5IE+OI O.OOE+OO 

11.16 O.OOE+OO 1.38E+OI O.OOE+OO 

11.52 O.OOE+OO 1.26E+OI O.OOE+OO 

11.88 O.OOE+OO 1.1 5E+0 I O.OOE+OO 

12.24 O.OOE+OO 1.05E+Ol O.OOE+OO 

12.6 O.OOE+OO 9.63E+00 O.OOE+OO 

12.96 O.OOE+OO 8.80E+00 O.OOE+OO 

13.32 O.OOE+OO 8.04E+00 9.02E-15 

13.68 O.OOE+OO 7.34E+OO 2.82E-14 

14.04 O.OOE+OO 6.71E+OO 8.39E-14 

14.4 O.OOE+OO 6.IJE+00 2.36E-IJ 

14.76 O.OOE+OO 5.60E+00 632E-IJ 

15.12 O.OOE+OO 5.12E+00 161E-12 

15.48 O.OOE+OO 4.67E+00 3.89E-12 

15.84 O.OOE+OO 4.27E+00 9.03E-12 

16.2 O.OOE+OO 3.90E+00 2.0IE-II 

16.56 O.OOE+oO 3.56E+00 OlE-II 

16.92 O.OOE+OO 3.26E+oO 8.89E-11 

17.28 O.OOE+OO 2. 97E+oO I.78E-1O 

17.64 O.OOE+OO 2.72E+00 3,43E-IO 

18 O.OOE+OO 2,48E+00 6,44E-1O 

MAXIMUM: O.OOE+OO 2.28E+02 6.44E-IO 



ECTran Version 2.0 for Excel 4.0 & 5.0 

BROWN & ROOT ENVIRONMENTAL 
Copyright 1997 -SITE: Site 16, cleanup time; 110 dacey INVESTIGATOR: LK DATE: 1/29/99 

CHEMICAL CHARACTERISTICS ITERATIVE DECISION-MAKING BOX 

EXPOSURE POINT: (UNDERS, FL) FL LEACHATE CONCENTRATION (YES,NO) ? no 

CONTAMINANT: TCE UNDERS: Under source, FL: Fenceline INPUT SOLID-PHASE CONCENTRATION (MG/KG) O.OOOE+OO 

WATER CRITERIA (UG/L): 3.00E+00 CONSTANT CONCENTRATION (YES,NO)? no 

HALF-LIFE (YRS): V O.OOE+OO TRY NEW GOAL: O.OOE+OO 

SPECIFIC ACTIVITY (Ci/g): O.OOE+OO TIME FRAME (YRS): 50 ACCEPTABLE' INCREASE 

SOURCE-TERM INFORMATION ENGINEERING CONTROL INFORMATION 

Ke: l.00 INFILT(FTIYR) 1.13E+00 

KI (LIKG): I.5IE-OI 

LENGTH (FT) ~f 800 

WIDTH (FT): 320 

DEPLETING SOURCE: 

IS THERE A CLAY LINER LAYER (YES,NO)? no 

WASTE CHARACTERISTICS: 

INITIAL SOLID-PHASE CONCENTRATION (MG/KG): O.OOE+OO THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

INPUT FOLLOWING PARAMETERS: HOW MANY SUBLA YERS (I - 10)? 3 

THICKNESS (FT): 6.81 TOTAL THICKNESS (UP TO 30 FT) (FT): 10 

SATURATION RATE: 0.6 SATURATION RATE: 0.95 

POROSITY: 0.2 POROSITY: 0.2 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA 3): 178 

Kd(LIKG) 1.00E-05 

IS THERE A TYPE 1 LAYER (yES,NO)? NO IS THERE A TYPE 2 LAYER (YES,NO)? NO 

THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION THE FOLLOWING DATA ARE NOT USED IN THIS CALCULATION 

HOW MANY SUBLA YERS (I - 1O)? 6 HOW MANY SUBLAYFRS (I - 10)? 5 

TOTAL THICKNESS (UP TO 30 FT) (FT) 2.20E+01 TOTAL THICKNESS (UP TO 30 FT) (FT) 20 

SATURATION RATE: 0.95 SATURATION RATE: 0.13 

POROSITY: 0.2 POROSITY: 0.3 

BULK DENSITY (G/CMA 3) 1.5 BULK DENSITY (G/CMA3) 1.5 

Kd (LIKG) l.00E-05 Kd(LlKG) I 00E-05 

INITIAL SOIL CONe (MGIKG) 0 INITIAL SOIL CONe (MG/KG): 0 

SATURATED LAYER 

TOTAL SATURATED ZONE THICKNESS, B (FT): 100 VERTICAL SEEPAGE VELOCITY, VW (FTIYR) 10 OJ 

HORIZONTAL SEEPAGE VELOCITY, V (FT/YR): 101 DOWNGRADIENT AREA INFILTRATION RATE, q (FT/YR) 0 

Kd(LlKG): I.5IE-OI SPECIFY MIXING DEPTH (Computed from formula if input NO) NO 

POROSITY: 0.2 MIXING DEPTH, H (FT): 70.0 

VERTICAL DISPERSIVITY, Az (FT): 0.12 TIME OF PUMPING STOP, P&T (YEARS): 0 

LONGITUDINAL DISPERSIVITY, Ax (FT) 100.0 AGE (YRS) 0 

LATERAL DISPERSIVITY, Ay (FT): 33.3 CONe IN UPGRADIENT GROUNDWATER, CO2 (UG/L) 0 

INITIAL CONe (uglL): 2.280E+02 V' DISTANCE TO Fence.Line .. 3450 

PREDICTED IMPACTS: TIME OF MAXIMUM (YR) 

SATURATED LAYER CONCENTRATION: 2.28E+02 (UG/L) 0 

FENCE LINE CONCENTRATION: 2.45E+OO (UG/L) 50 



n Version 2.0 fo .. Excel 4.0 & 5.0 BROWN & ROOT ENVIRONMENTAL 

Copyright 1997 SCREENING-LEVEL EXCEL-CRYSTAL BALL TRANSPORT (ECTl'3n) MODEL 

SITE: Site 16, cleanup time; no dacey CONTAMINANT: TCE 

HALF-LIFE (YRS): 

LAYER 2: O.OOE+OO 

INVESTIGATOR: LK SATURATED LAYER O.OOE+OO 
DATE: 1/29/99 DOWNGRADIENT O.OOE+OO INITIAL CONC. (uglL): 2.28E+02 

SATURATED LAYER 

INFILT (FTNR): 1.13 B (FT): 100 Vzo\FTNR): 1003 

LENGTH (FT): 800 GW Q3 (L!DA Y) 576E+04 

WIDTH(FI): 320 Kd(LlKG): I.5IE-OI GW V. (FTNR)' 101.00 Kd (LIKG) o IS I 

POROSITY 2: 0.3 SATURATION: 1.00 H(FT) 70.0000 RETARDATION: 2.1325 

POROSITY SAT LAYER: 0.2 THICKNESS (FT): 70.00 EFF. POROSITY' 0.20 q(FTNR) 0 

DENSITY 2 (G/CM3): 1.5 DECAY (I!DAY): O.OOE+OO DISPERSIVITY: DECAY (INR): O.OE+OO 

DENSITY GMA (G/CM3): 1.50 CBo (PPB): 2.28E+02 Az(FT): 0.12 

CU2(PPB): O.OOE+OO Ax (FT): 100.00 P&T (YEARS) 0 

AGE (YEARS) 0 QI (LiDAY) 2.24E+04 Q2 (LiDAY) 3.5IE+04 Ay(FT) 33.33 DISTANCE TO F.L. (FT): 3450 

TIME INTERVAL (YRS) I SOURCE AREA CONc.(GMA) FENCE LINE CONe 

ELAPSED TIME - YRS LAYER 2(PPB) (UG/L) (UG/L) 

0 O.OOE+OO 2.28E+02 O.OOE+OO 

I O.OOE+OO 2.07E+02 O.OOE+OO 

2 O.OOE+OO 1.88E+02 O.OOE+OO 

3 O.OOE+OO 1.70E+02 O.OOE+OO 

4 O.OOE+OO 1.55E+02 O.OOE+OO 

5 O.OOE+OO 1.40E+02 O.OOE+OO 

6 O.OOE+OO 1.27E+02 O.OOE+OO 
7 O.OOE+OO 1.16E+02 O.OOE+OO 
8 O.OOE+OO 1.05E+02 O.OOE+OO 

9 O.OOE+OO 9.52E+OI O.OOE+OO 

10 O.OOE+OO 8.64E+OI O.OOE+OO 

II O.OOE+OO 7.84E+OI O.OOE+oO 

12 O.OOE+OO 7.IIE+OI O,OOE+OO 

13 O.OOE+OO 6.45E+OI O.OOE+OO 

14 O.OOE+OO 5.86E+OI O.OOE+OO 
IS O.OOE+OO 5.3IE+OI O.OOE+OO 
16 O.OOE+OO 4.82E+OI IAOE-IO 

17 O.OOE+OO 4.38E+OI 1.30E-09 

18 O.OOE+OO 3.97E+OI 9.34E-09 

19 O.OOE+OO 3.60E+OI 5AIE-08 

20 O.OOE+OO 3.27E+OI 2.6IE-07 

21 O.OOE+OO 2.97E+01 1.07E-06 

22 O.OOE+OO 2.69E+01 3.83E-06 

23 O.OOE+OO 2A4E+OI 1.22E-05 

24 O.OOE+OO 2.22E+01 349E-05 

25 O.OOE+OO 2.01E+OI 9.1 IE-OS 
26 O.OOE+OO I. 83E+O I 2.19E-04 
27 O.OOE+OO 1.66E+OI 4.9IE-04 

28 O.OOE+OO 1.50E+OI 1.03E-03 

29 O.OOE+OO 1.37E+OI 2.04E-03 

30 O.OOE+OO 1.24E+01 3.84E-03 

31 O.OOE+OO 1.12E+OI 6.88E-03 

32 O.OOE+OO 1.02E+OI 1.18E-02 

33 O.OOE+OO 9.26E+00 1.95E-02 

34 O.OOE+OO 8.40E+00 3. I IE-02 

35 O.OOE+OO 7.62E+00 4.8IE-02 

36 O.OOE+OO 6.92E+00 7.20E-02 

37 O.OOE+OO 6.28E+OO 1.05E-OI 

38 O.OOE+OO 5.70E+OO I 49E-01 

39 O.OOE+OO 5. 17E+00 2.07E-0 1 

40 O.OOE+OO 4.69E+00 2.82E-O 1 

41 O.OOE+OO 4.26E+OO 3.75E-OI 

42 O.OOE+OO 3.86E+00 4.91 E-OI 

43 O.OOE+OO 3.5IE+00 6.3IE-OI 

44 O.OOE+OO 3.18E+00 

VI 
7.98E-OI 

45 O.OOE+OO 2.89E+00 <. .3 "t'::; 9.94E-OI 

46 O.OOE+OO 2.62E+00 1.22E+OO 

47 O.OOE+OO 2.38E+00 1.48E+00 

48 O.OOE+OO 2.16E+00 I.77E+OO 

49 O.OOE+OO 1.96E+00 2.IOE+oO 

SO O.OOE+OO 1.78E+00 2.45E+OO 

MAXIMUM: O.OOE+OO 2.28E+02 2A5E+00 



APPENDIX E 

ESTIMATION OF REMEDIAL ACTION DURATIONS 
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, 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 
----
lIM1pIa Depth 81_1 SampI. 
No. and (Ft.) r or RQO Recovery 
Type or or 1%) Semple 

RQD Run No. Langth 

(0 

--

-

I 

BORING LOG Page_' of_I 

,/VA5 CeCr/ ;7e lei BORING NUMBER: C~[:/6- t;w-L/I J 
~--~?~2--7~~~--~--------OATE: --~~~----~~-----

$u! r- -9 :rt'~Z? c... GEOLOGIST: 79./1-'( . .--0 C c pq 
-~H';";~~r-:-%+;"';;,..,v,"':''6-..o...o.-r~(---''---ORILLER: /J-14t:/i' /11 t.I~,4y - -- MATERIAL DESCf~IPTION PlDIFID Reeding (ppm) --Uthology 

Chup 
IDepIhlFL) SolI DenaItyI 

or Conal.IMlCY 
Scl'Hfled or Color 
InlafYai Rock 

Harlin ... 

- :~ 
-
-
-
-

~ -
-
-
-

-- a 
-
-
-
-

-- -
-
-
-
-
-
-
-
-
-

- -

Material Cluslftcatlon 

w,.." l7,A/e . )1 tilt;." J q,w 

I 
,1-

VfJ& /"' G-Jt;. I, ~ (,OwlV' r(.Ale ~~,..,..I ..5~J 

\J ..... 

. 

u 
s 
c 
s 
• 

Remarks 

W7&) "f /! {; tilf-

• Q. 
E 
II 
(II 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-_. 
-
-
-
-
-
-
-
-

\if 

i ~ -i5. .l E .: ~ 

- - ,--
c- o 0 - - -
- - -
- - -
- - -
- - -
~ c - -
- - -
- - -
- - -
C 0 c.::: - - -
- - -
- - -
.- - -
- - -
~ 0 0 - -
- - ~~ 

- - -
- - -
- - --
- - -
- - -
- - -
- - -
- - -
- - -• VVhIn rock carinO ..... rock brokeneII. -, ~ ... ~ .• -...,...... W ~"~"J" .- -

.. Include moniIICIr I'8IIding in e root Intervall .. borehole. IncreIIe reading frequency if eIevnd reporIM MId. 

Remarks:t&/~w ..5fr,...,. /Jc.;t;Pk c?tr7Z.; .. ./ 
Drilling Area 

Background (ppm): 1""-0--' 

Converted to Well: Yes No Well 1.0. #: C€C -/1. ~6-;;.., - 'II j, 



, 

~)jj) BQRING LQG page..L Of.d 
PROJECT NAME: ('1/45 Cec ll17e (./ BORING NUMBER: eff-16- C-w- l(2.r 
PROJECT NUMBER: 2292 DATE: ---;..:........:..~----....;...-
DRILLING COMPANY: --z: .... ~ .... '/,;...c~-~A-'"'!', ~Ti~7!'""r9--"'.~r-I',...L----GEOLOGIST: 

DRILLING RIG: .---E.f ;It"~c. r I _ DRILLER: 
- - - - - ===;;:;;;~;:;=;;;::;;;::;;;;:;:;;~~~- -

MATERIAL DESCf,'IPTION 
Sample Depth 81_1 Sample Uthology --
No. 8ftCI (Ft.) •• or RQD Recovery 1 Change 
Type or or 1%) Sample IDepthlFL) SolI Denaltyl 

RQD Run No. Length or Coneletency 
ScrHnecI or Color Material CI ... lflcatIon 

u 
s 
C 
S Remarks 

Int.,.," Roell • 
HanIn ... 

--------
----------------~- ------------

-----------
-------

--
,~ 

-
- - -

- -------_.-
-
- ~ -
- -------_.-. - -
- ----------
- ----------
- --------~~ -

- ~<{ - .-------------~-I-

{lift' ~ Ell 
.: E -, 8 

- ---

- - -,~ 

-~-,~ 

- - - -
- - - -
- - - -
- - - -
- - - -
~ - - i~ 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - --

CJ 0 Co - -- -
- - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area 
Background (ppm): I 0 

Converted to Well: Yes No 



, 

BORING LOG Page 3.- of ..d. 
PROJECT NAME: 
PROJECT NUMBER: 

(1//15 Cec;/!7e/J BORINGNUMBER: ct:r-(t--6-w- t{~f 
--~-7~?~7~~----~~~----DATE: ----~----~--~------

__ c;... ....... «(i~'r~~,.-..'""~_. _.~~_c.. ____ GEOLOGIST: %.""t /0; dTr/.?~ 
~ArX .. A/C- r / DRILLER: /fJAA/( ,/J1~/'-/{/9j/ 

DRILLING COMPANY: 
DRILLING RIG: / ----- - MATERIAL DESCf~IPTION 
SMIpIe o.pIII 8Iowa I Sample ultlology -
No. 8IId (Ftl r or RQD Recovery I Change 
Trpe or or 1%1 Sample (DepthlFtl SolI Den.ttyl 

RQD Run No. Length or Con8lelMCY 
Screened or Color Mate,... C .... lflcatIon 
Int_ .. Rock 

Hnn ... 

- -

L ~ 4.d...v,v ,/f:Je.. 6Ur;,rj S± 

-
-
-

)0 --
:> -1 "'_"'--~ ..... ------

- J 

J -
-
-
-
-
-
-
-
-

- -
--
-
-
- . - -
--
-
-

- -01'--..J. -
-- -- -• When rock coring, en1er rock brokeneII. ., , ....... ~ ~-- w ~.",. "~ 4_ 

"Include JnOnID' reeding in e ~ ~ 0 borehole. IncruM ruding hquency Itelevated reponIe rud. 

Remarks: /10 !; vi-v sa fr1 /l q t- e /f , 

u 
s 
c 
s 
• 

-

-

-

-
PlOIFID Reeding (ppml 

'Remarks t :if 

i ~ • 

--~ 

e a. } • E It) If 
~ c 

- - - -
0 0 0 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

C> £) CJ - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - --
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area 
Background (ppm): rool -B~' ---. 

Convertecl to Well: Yes No WeIlI.D.': Ccr-Ib-c.."", - r(.tf 



. , 

BORING LOG Page -1 Of_' 
PROJECT NAME: /V/-lS CeCr/ he // BORING NUMBER: C~,c-Ib- 6-w-l/-] S 

----~~~--~--~------PROJECT NUMBER: __ ..,j?,-,-7-'~""2'~=---:,-=-______ DATE: 
DRILLING COMPANY: if£(/ e /f7Z~ Trc GEOLOGIST: 
DRILLING RIG: L----Lt9/1/~{,. r./ DRILLER: 
-----
IM1pIe Depth 81_1 "mple Uthology 
No. end (Ft., I W or RQD Recov." 1 Chenge 

. 

Type or or (%, hmpIe lDepth/FL , SolI Deneltyl 
RQD Run No. Length or 

Scnlened 
Interv .. 

---n...-::..--

CoMI.tency 
or 

Rock 
HardneM 

-
MATERIAL DESCF~IPiION --

Color Material Cla .. lftcatlon 

r=z ~OWA/ /f.itle 6,,&/;V--f~/ 

-
-
-
-

-~ -
-
--
--

f 
:::.~ 

E ;J;fc; ,;//-" /i.~ e 6-;14:'-~" 

-
--~----I 

-+-
I 

-J..-

L 
fi 

.JL._ 

--
--
-
--
-
--
-
--
--

, -
--
,-
--
--
--'Nhen rock coring. enter rock brokeneIa. ' .0<.-.• 6.--...... W ~ .. ~. '<~ -

.. Include II'IOI1ikIr reading in IS loot interYals 0 botehoIe. Inc:rNIe reading frequency if eIeYaIed reponH read. 

Remarks: !& (/c~v 5k·-v. (-J-vr?- f' /f. 

....... 1 

u 
s 
C 
S 
• 

-

>' 

PlDIFIO Reeding (JIPIII' 

Remarks t :it 

I ~ -E -a. l • E tn • 'C 
CI'J 0 

- - - -
0 0 0 - - -

- - - -
- - - -
- - - -
- - - -

t-//(j; ~ 1# .Q. c:;, c - - -
- - - -
- - - -
- - - -
- - - -
t- - - -
- - - -
- - - -
- - - -

0 () () - - - -
- - - -
- - - -
- - - -
- - - --
- - - -

- - - - -
- - - -
- - - -
- - - -
- - - -

DriDing Area __ .... 
Background (ppm): I 0 

Converted to Well: Yes No Welll.D. #: cer--/f -(/t.v- t{J'S' 



, 

BORING LOG Page L of L 
PROJECT NAME: e/fS- Leer! he/./" BORING NUMBER: cEF--/t-C~-'I',/f 

~--~?~P~;~7~2~-------------DATE: ----~--~------~~~ PROJECT NUMBER: 
_...,;t:'t-;;..L_<-I~;;~r~r;?:~r-,-e ...... ~ ......... '/_L ______ GEOLOGIST: 

rl9i/'rA/? r r DRILLER: 
DRILLING COMPANY: 
DRILLING RIG: ----- - MATERIAL DESCF'IPTION -a.mpIe o.pch Blows' Sample Uthology 
No.lllld 1Ft.) r 01' RQO Recovery' Change 
Type 01' 01' I") Sample IDepthlFt.) SolI DensIty, 

RQD Run Length 01' Conale'-Y Sc....,," 01' Color Mllter1al CI ... lflcatIon 
In .. rv .. Rock 

HudMM 

- ~ i!)j IAP"~ /?.;v{.;; ~/~- 5~q ,-

-- i 
I --

-- -
-

f= --
--

-- -
-- -
--

It) -- -
-

- - ...y 
" t:.T- ?/:C"",.-- //1/.:' C;qt'Y5~ 

-
-

(6 -
-

!L --
-- J_ 

).:> , - - - -
-- -

li -- -
-- -

Z£f -- -- -l -- -,,10..---• When lOCk caring. enter lOCk btokenesI. . , ....... ~-..-.... ~.... ,,,:" -

.. Inc:IucIe monitor reading in e foot Intervals G bonIhoIe. IncnIne reading frequency If elevated raponae read. 

Remarks: flo /((.,../ 5?P:C ,4 q t:-~ /C' 

Converted to Well: Yes No 

u 
s 
C 
S 
• 

. / < . -' . 
PlOIFID Reeding Ippm) 

Remarks t liI 

i ~ ~ e is. .. 
~ e 

~ ~ 

- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

tv/e' {0Y5 5E .::> c-;, -
- - - -

,/'VI /// s7 - - - -
- - - -
- - - -
- - - -
- - - -/'-"- o/>r - - - -

0 c::> C - - - -
- -- -
- - - -
- - - -
- -
- - - --
- - - -

- - - - -
- - - -
- - - -

Q .Q -0 -
- - - -

Drilling Area 
Background (ppm): .... ( -&>-. --, 



, 

BORING LOG Page ~2 of-2 

PROJECT NAME: (1/45 eeL? ( 17- E ( J BORING NUMBER: C If ~ -/6 -6-lv' - If<I J 
PROJECT NUMBER: ---~~?-::7~';l:--------DATE: --~-.:...;;.......;;...----.;;.--

DRILLING COMPANY: ----'p:"-....u~1 r~~~T; .... /-_4-V_ .... /? ___ '-____ GEOLOGIST: 

~L~ R~ _ =::h,=i?~0=/='//.=· ::~~E::;·:;f;;':;:;::;;:::;:;;::;:;;;:;.;:;.D~R~I:.:LL::E:.:..R ..... : 
MAT ERIAL DESCPIPTION 

S8mp1e Depth 81_1 Sample Uthology ---
No. Met (Ft.) •• or RQD Recovery 1 ChMge 
Type or or (%1 Sample (Depth/Ft.) SolI Denaltyl 

RQD Run No. Length or eon .. etency 
ScrHned or Colo r Materl.1 CI ••• ,flcatIon 
Interval Rock 

H&nIne .. 

---
--Ib ft.- ~1 ~~ ({,./4' ?\ I -z; (X: 1.<;'''''' 17'.-ve • qc-" I 

f/-M/J 
.. -
i 

-
-
-
-
-

~:" 

-- ---

, --

----• When RICk coring. enter RICk brOkeneII. " ~ .......... "' ............. .,. ~.~~ . -
"Include monitor lUding in e foot I~I C borehole. IncreaMlMding hquenc:y If eIevnId raponae read. 

Remarks: /to (!~'I./ 57e~ CC::t:.t-/.! 

u 
s 
C 
S 
• 

-

-

-

. 
P1D1F1O ReedIng (ppm) 

Remarks t :it 

J 
~ 

E I .l 
= J 8 

- - - -
~,,(5r 0 0 " - - - -

- - - -
- - - -
- - - -
- - - -
- - - -

0 <=' c; - - - -
- - I~ -

- - -
- - - r-' 

- ~ - -
- - - -
- - - -
- - - -
- -- - -
- - - -
- - - -
- - - -
- - ,,- --
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area ........ _..., 
Background (ppm): I c 

Converted to Well: Yes ...-- No WellI.D.#: CpC-({-6-''<--- ?~~ 



, 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 
----

mpI. SIunpIe Depth 11'-1 Sa 
No. .... (Ft.) s· or RQD Rec overy 1 
Typeor or (%1 SampI • 

ROD Run No. L ength 

VI -
1-

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

- -
-

1= ,-, 
~ -- -

BORING LOG Page L of ~ 
~,45' ce~iI6e(/ BORING NUMBER: C.G'~-/[-r;.'V-Cf>f 

~~~Z~?~l-~----~~~----DATE: ----------------------

---.;c.;;..'..;.:E-(~t'-e.....;;.~_~ .... ZZ ........ ,4-./ ____ ??~r_c:_· ____ GEOLOGiST: %>'1, ~c:'==,.ffq 

~///,...:7? ~/ DRILLER: ~AA/<" /W'-I'/~:::Z!t: "- -- MATERIAL DESCPIPilON PlDIFID R.ading (ppm) -Uthology 
Change 

IDepthlFt.I SolI Denaltyl 
or Con".~ 

Scrunecl or Color 
Inl.,,,.1 Rock 

HMdne .. 

- -
I?dt: 
--
--
--
-

---L- --
--
--
--
-(L 

-
-
-
-
-
-
-
-
-
-
-
-
-

- -

Material Cla.slflcatlon 

l' r~w.N6~e ~.:; .-
.-s-foJ,A{J 

-
-
-
\ 
"1-

± 4[1-- h~e C;" ,..,... 
:I~4:" 

' " 

S4-J -
" 

" 

. 
-
" 

, 

...L 

u 
s 
c 
s 
* 

Remarks t ~ ) ~ e I .. • e ." :e .I Q 

- - - -L oc,5t? C) c') 0 - - - -
- - - -
- - - -
- - - -
- - - -

tv'r~ C'£YS 0 0 .<;~ - - -
.- - - -, ,..,-

,/Vl()(>/ - - - -
- - - -
- - - -

0 C) c.. - - -
- - - -
- .- - -
1- - - -
- - - '-
- - - -
- - - -
- - - -
- - .- -~ 

- -r-' , ... 
- - - -
- - - -
- - - -
- - ~ -

C) c. c - - - -• VVhen rock coring. enter rack brokeneIt. "' ., ....................... w ~-.~. .- ..... 

-Include monitor nNIding in e foot J~~" CD borehole. IncruH reading frequency If ~ ,."... 1Md. 

Remarks: ftC (/ ~tv 5re·~ &Ge!-e ,~i~ J 
5 

Converted to Well: Yes No 

Drilling Area........,,---, 
Background (ppm): L.,I _6_, ---...I 



PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 
----
Sample Depth Blowa / Sample 
No. and IFL) .. or RQD Recovery 
Typeor or ('II.) Sample 

RQD Run No. Lengttl 

,"" '0 __ 01"""_""'--

--'-
]2 - _ .. --><---

-

-

Converted to Well: 

/ 

BORING LOG 
,;tl1.s- Cecr! /7e (/ BORING NUMBER: 

----?=-=?~7~_<::---------"----DATE: 

Page 2 of~ 

C5~/£-~w -¥.s-..r 
_Q~e,'.;.::lr~~,-" '/:...oe~,~.:;.;;.;;...;:;.7?..:..7c..;;;c..~ ____ GEOLOG/ST: 

;::b;%";£.-i.. r /. DRILLER: -
Ulhology 
Change 

IDeplh/FL) SolI Denelty/ 
or Conelatenc:y ie __ 

or 
Inte,,,.1 Roc:Ic 

Hardn_ 

-

- ) 

-

-
MATERIAL DESCPIPTION -

Color Material Claulflcatlon 

-
t1. ~ r_ t4 A I' ~~...v'A-' h~~ . . ( (/ '/~./ 

fq-vd 
-
-
- -
-

)= -
- "Y 

-
-
-
-
-
-
-
-
-
-
-

, -
-
-
-
-

u 
s 
C 
S 
• 

-

, 
PlDIFIO Reading Ippm) 

Remarks I 
iii 

~ ~ 
E I ! • E ctJ 

:J "C 
Q 

- - - -(1-1,,; rT 0 D - - -
- - - -. 
- - - -
- - - -
- - - -
- - - -

e 0 0 - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -_c - - -
- - - -
- - .- _. 
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area~_.., 
Background (ppm): I 0 

Yes No Well I.D. #: CGC:-1C-Ctr..,- '/>£ 



PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 
----
S.mpIe Depth Blowe' Sample 
No. and IFL) .. or RQD RKO'Iery 
Typeor or 1%) hmpIe 

ROD Run No. Lengtll 

=7, ,~A 
.<. 

-

--

=z _L._ 
_L._ 

, 

BORING LOG Page..l of L 
/Yt95 Cec/I /?e'(,/ BORING NUMBER: Fwo I 

----7--?-7~2----------------DATE: ----~---------------
_.w:;t;;.:;;~:..4,,-/-~~~~..=;2'..,;;;9-'...;;..;..:7?..;[=--_____ GEOLOGIST: 
~4 /(I4IC r:-r DRILLER: . - -MATERIAL DESCF~IPTION --Ulhology U 

Change S 
lDepthlFL) SolI DensIty, 

C or eon.,lIteftC)' Remarks Sc,.ened or Color Material CI ... lllcation S 
Intern. ROCk • 

Hantn_ 

- -'~ ~WJV' h-4/e' Cfil+~.J~J -
-- -
-- -

I - -
- -

.2 - - tv/~ b rdl5- D o 

- -
- - " V - o 

- -
- - --
- -
-- -
-- -
-- -
- - - -
--
- -
-- -
-- -. - - - --
-- -
-- -
-- -
-- -

- - - ---\Nhen rock coring. en_ rock brokeneu~ ., " ..... ~ .... ~- W ~.~"':. ,. -. 

- Include manItor ruding in e root IntervaIa CII bcnhoIe. Inc:ruIe reading hquenc:y It elevated /IIPON8 nNId. Drilling Area 
Background (ppm):"", -0---' Remarks: 

Converted to Well: Yes No Well 1.0. #: c Ii~ -/(- !:Ewe) ( 



~» BORING LOG page~of_( 
.--

PROJECT NAME: (l/A.5 Cecil he'(/ BORING NUMBER: 1:: ~ 0..<. 
PROJECT NUMBER: 2· 7 :t 
DRILLING COMPANY: 6-;/;: f9ZZ~Z?'c- DATE: -----------------------------

GEOLOGIST: 

DRILLING RIG: ,---tE.4 (Irk? F· / . , - DRILLER: 
-----
SMIpIe Depth 81_1 Sample Ulhology 
No. Met (Ft.) s· or RQO Recovill'y 1 Change 
Type or or (%) Sample (OepthIFL ) 

RQO Run No. Length or 
Screened 
Inte\'Y" 

~ --:::--
·/f/rt 

{ 

------..)1" 

-

/= / 

-=~=-• When rack coring, enter rack brokenesI. 

loll o.neltyl 
Conaletenq 

or 
Rock 

Hudn_ 

MATERIAL DESCF~IPTION -

Color Material ClassIfication 

6 ~w".l' ,/'?iV Ie. 0cfY.:..v j;/?'-Vj =-
-
~ 

-
-
-
- '*' -
-
-
-
-
-
-
-
-
-
-

, -
-
-
-
-
- " ., ... ~ .•• .. .,........ • ., ~ ... .;!. "~ 4') ... 

- Include moniIor ANICIing in II foot inteIvaI. 4» borehole. IncruIe reading fnlquenc:y If elevated reponae IUd. 

Remarks: 

-
U 
S 
C 
S 
• 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

. , 

PlDIFlO Reading (ppm) 

ril ) ~ Remarks t 1 

~ 

e I • e ", • ", 

- - - -
0 C:::. - - - -

- - - -
" Q. - -

- - - -
- - - -

b 'dis .Q 0 - - -
- - - -

a a - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - ,- -
- - - -
- - ,- --
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area,..-_-, 
Background (ppm): I Q 

Converted to Well: Yes No Welll.D. #: C '£r=--/b ~.ffwo-< 



PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: --
Sample Depth 
No. and 1Ft) 
Typaor or 

RQO RunNo 

--
.2 

_L 

_ .1..!2.. 

_ll. 

_Li 

_LL 

LL 

-~ 
_21 

-
Blowe 1 

S·orRQO 
{%) 

~ 
lE. 
Y 
;:fJ/ 
~ 
3A 
l~ 

.M' 
~ 
[H 
[H 
X 
[~ 
lK 
~ 
y, 
:H 
:E 
:E: 
!li 
:t:£ 
M 
)/f 
Yz 

-
Sample 

Recovery 1 
Sample. 
Length 

-;v;4 
,,vA 
jII/:J 

;I,P 
j/f 
% '-~ -' ,~ 

[B <, ft:," 

,~ 
fi ," -c~ 
~ ". ;>2" 
:~ 
~ 
0/ 
~ 
o/-{ 
/ 

fA 
0" 
,f::;i Yc 
;;1' 
K 

U [~ ( 

BORING LOG Page L of !I-
;V/2 5 C f?c.// h'e /J BORING NUMBER: :r iJJ .. 01 

--~--7~?-?-·.~---------------DATE: ----~K~--~-?~·--~7YT'-----------

_..l;;;6;.::;·vI .... I~f?....;../-I-'l!:...:-;;....·~.....;._(·_<-_______ GEOLOGIST: ~.-1 ~/, '" /~;h 
.J:e..:l(/I;'(,. r- c< DRILLER: /114A'i? ,A--/{..(/-'-/!Av - . - -MATERIAL DESCRIPTION PlDIFIO Reading (ppm) -Uthology U 
Change 

S {Oepth/Ft) SoilOendyl N : . 
or Consistency C Remarks i 

ID ... ~ .. 0 ID Screened or Color Material Classification S E i .c .. 
Interval Rock * .. 

~ 
I! :! 

!II 0 "I: Hardn_ UJ ID C 

- - ,-r- - -1-

11'- i~'f/;'.jrJ 7v ! 

~~ j- . ,- - ! r''''' - - - -
~- h.J( (6J'~ .L'r"J t/ ;-/)' 2. ~ 0 D r- -- -, 

{:).(;.I 

J: 
- - - - -

'* • ;.::;;'-e C-/:/J/Y '>AJJ 
Q. Q... 0 D -

- .- - - - - -
...sL.. ket·" ,:, ,!;c 6t,,q,:..P' .f¥cI I WaL...:tJ.4. @ 6 f j}/J 0 <2.- c ..E.. - .- - -

1- - - - 1-- -
~ ).-q~' • ...1 I .::::. 6"-"/Ji' bf'ltl"'"' ') Q Q 1..9-(- -
J?;: - - - .~ 

f<. '::;""''f? '/.:".".,'.,./ J r~ 0 r,", 0 C ..>, 
..,I - - - - - - -., 

- - - - - -
,.. 'I':' I!' - ) 11 ,7j ,j(' P ticw 3 G) D ~ Dr 6'j:~1./ )/,rvc - --.> .. ~ (0:. \ , - -

~-:--

f)4c,t./+yl/ ,I, ,,-[( " 

Lf - - ~~ -. 
g!1". ~h"''t' CfI1.J ~ -IV) ,,]/y fr.:4t 5' a. Q.. 0 ... .J-- -
- - - - -6&- '" ":.v'6~ J. <::I I"1w7J;,AZ(~ ~ :; 0 .-, j-; t"-.j I :v ... 1-: Q. ...... - - -'" 

- - - - 1-
On' ..... tY, . 

f"1c../sT I 0 I 0 - r;,.. A:.,p C~I'?(..1 5/~/J _ ..... ..;: - - -/ 

- -- - - - ,~ 

CTj/fo f.-' ,n >c: C.p1;~) /~ 
\ I 

in/ I 0 0 0 - - - - - --1-
1 - - - -'-7:11 ~q- • 

i tveT ~i ..; hAl!? 61(4,,/ ')f-Jl ~ 0 0 D -
- - - - -

I~. ~ Ol"f 'tn . ./' 5fr-J iJ.:.· T 67<:. e c c 1 -
~I~- I 

- I - - - - -• When rock conng. enter rock brokeness. 

- Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: {7 ""t".q""j wlJ.if!/! fAde ¢ £ ' t3IJ 
Drilling Area 

Background (ppm): ~ 

Converted to Well: No WeUI.D. #: ____________ _ 



BORING'LOG Page ..<. of!1 

,lVrJ:' 'c p .c /1 /:;'e (/. BORING NUMBER: ;: tJ - 0 I 
--~--?~7-7~<------~----DATE: ---~~-~~-'~--L=?-----------

PROJECT NAME: 
PROJECT NUMBER: 

_.....;;.(~_t.-(...::/-i-"c_--=--'aJ):;.o-;.~4..../.~%;..;(:;...'-:;.r ______ GEOLOGIST: 70""'1. A/j <'e, Cit/..J 

.~4//, /6 j.::' ~ DRILLER" /l1 "1/'/.(' ,11 u/?Ay' 

DRILLING COMPANY: 
DRILLING RIG: ---..--
Sample Depth Blows / Sample Lithology 
No. and (Ft.) S" or RQD Recovery / Change 
Type or or (%) Sample (Depth/Ft.) 

RQD Run No. Length or 

=-;z: X_ u ;;~ 
-~~, !;/f H 
--UZ;:Z 
--:--T/"/ / 

~.,....:- /5' /~.t:: ==Yfh 32HU 
--./~ c/ 

/"G ./1..-' 

~;j 7~ 6/r 
,. f /S /' b 

- I.f L ""'i"'--::::: -f?;' a i/ t t,/"" 
_ ~ 10 z.£ 

Screened 
Interval 

~_U~ 
_ J8U.M 

§/(~ 
1!HW_ 
_ J:::fYc' 

-~ZiL£. 
UYt --~--'" 

_q~{ '3XiJ/{ 
--~~/ 
_ 'R )!;J1 fv( 

-

Soli Density/ 
Conaistency 

or 
Rock 

Hardn ... 

." 

MATERIAL DESCRIPTION --

Color Material Classification 

-. 
~ ~,....e (-1p,',- S"f--'J 

'" ~ 
-- -
'I/j,J . ...-< 

Chi;'; ~4 ..t":"..fr'-C .-14- . - -
-- '-
rt2 A""-e 'M~ ~~ ",v 

/f -&0.; ~(;1tM-N HPf ,/,14(:"";~~ 

& 
I. 

f't;jr~ "cr,-,e -1 . ~1 (,./,41-- ~. 

t -
~ tJ;.I 154 'MAl h.-f" G./,"Jf. .• ;.fJr·"- .,.. .. / ~ 

I 
,I 

\ 

l1ci . ,e ,,;./)1, ;/~ h:--p il/.o!.J 5~ 
'\ -

'~ " :;,; ,vz,4 14~ h"'£ &/J1-/~ S~ 
'" 

1J CtJ"/::tNf: C/ll/;'; ~ 
, 

,It 
wt;, ~,{/ Fr ~ t r;tr;/.J' 

/ 

.:l! .Jo...,J) . 

\ -~M I~~ rt 'C;f} ';;;,J i--"Mc> r,t jvAir~ frrl f . ;1:1f."" " 

u 
s 
c 
s 

-
/ 

__ liDo 
~1,J/-i_ 7jJJ7 - : e .,;Itom/whlt"' tN~ ~ ,--1 r(~ Cl'v1(~ ~J 

-~p% 
Ur.-2ftH_ 

• When rock coring. enter rock brokeness. 

-
v~( ~Il/QW fi''''f.lI:4/~ J~.J -

•• Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: 

, 

, . . . 
PIDIFID R.adinll (ppm) 

N 
~ ~ Remarks .!! ID .. ID Q. • 0 

E is. .c .. 
til E I!! ! 
fI) 0 ;: Ie ID C fI) 

- - - --- ~ ~c..o /.v>C / 0 0 c - - -
- - - -

we! 2 t--t; b ~ ~ -
- - - -

lfh'J ;. '7(:.~ c 0 0 .- - - -
- - - -

EveT = ~ 0 a f~ 

- - - .-
(../~j ;;::> '1~ D Q. - Q.. -

- - - -
~r::r W:i d Q. Q. -

- - - -
~ 

icc u;f/ 0 .£... s.::. f-

- - - -
~e( ~ 0 - - -

- - - -
.?toi>( - - - r--

- - - -
'~T C'1. t; I ;'S" - - - -

-- - - -
./1.11),'5 r 0 tJ - - - -

- - - -
- - - ir-"' 

- - - -
G ~ - - _ hoiiOioc 

Drilling Area .....".,...----. 
Background (ppm): 1-1 _0_.....1 

Converted to Well: Yes f/ No WeIlI.D. #: ___________ _ 



BORING LOG Page-S of l( 

PROJECT NAME: /1-,4) cec /1 c~eld BORING NUMBE~R';;":·-=-.;:;t:Ji~'_W_--::-o:-/ ______ _ 
PROJECT NUMBER: ? /72 DATE: --J;e~·-.<~,y,---"i"",<t ______ _ 
DRILLING COMPANY: C ~/C a O".-T/... GEOLOGIST: 7§ '"""- /VI (c;..Tf/!/i. 

DRILLING RIG: .~:9i /(/c.. P 1 DRILLER: /1-1/.3)/'1/,( -1t«/:c:.1 -?-J I , , .. , . 
- - - - - MATERIAL DESCRIPTION - PlDIFID Reeding (ppm} 

Sample Depth Blows I Semple Uthology 
No. end (Ft.} S" or ROD Recovery I Chenge 
Type or or (%) Sample (DepthlFt.} Sail Densityl .' 

ROD Run No. Length or ConsIstency 

Screened or Color 
Interval Rack 

Hardne .. 

-

Material etasslflc:atlon 

rr,..le 4(,,,;. ,(' -?."d 

&e 'pAr ...r~ 

U 
S 
C 
S 
* 

-
-
-
-
-
-
-
-

-
\- -, -

-
-
-
-
-
-
-
-
-
-
-
-
-
-

Remarks i 
e .. 
II) 

-
---[,..I t? I -
-~ 

/..It' -
--I//el -
---wei -

Sieltrfo4e (~~ ~ -
-

L.v (1 -
-

(;vf'f' -
-

w e1 -
-

INel -
-

/,.vtr -
-. .---

LJr!'I -
-

we; -
-

N . : III .!! N .. 0 III 
i ~ .. 
E f .!! .. 0 ;: 
II) III Q 

- - -
- - 1-

0 () c -
- - -
Q. -- 0 -
- - -
Q - 0 - -
- - -
t> - 'to - - -
- - -
- - -- - -
- - -
0 - .--- - -
- - -
0 - -- - 1-

- - ,~ 

.C: C Q -
- - -
c .- -- - -
- - -
C - -- - -
- - -
Jl .- c - -
- - -
0 - t;; - - -
- - -

.'" ~iI'( /It: Drilling Area 

~'-':;:;:;.LL~;.;:....;~~~;;.;;,.;;.~...x.;~"':::":~:;':"-..-i.....;.:..~~_:;....:..:::::,..t...:::..l..r~ Iv" 7 Background (ppm): ~ 
Converted to Well: No WeIlI.D. #: ___________ _ 



BORING LOG Page !:L of :!:.-
PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

___ ;v,_'/t~5~G.;..e_c._;_J ... 6...;/;,..e_· ~I j ___ BORING NUMBER: [lJ 0 I 
/?7) DATE: ----,~~-J~~~7~~--=--------

---C~·-t.-(-I r';"-~/9-lZ-~-'T'-'-'" ---GEOLOGIST: 

?a 1/ 11<.1.r ~ ~ DRILLER' - . \ , ------ -MATERIAL DESCRIPTION PlDIFlD Reading (ppm) 

Sample DepIII 810ws I S.mple Lithology - U 
No. and (Ft.) '" or RQD Recovery I 
Type or or (%) Sample· 

RQD Run No. Length 

Change 
S (DepthlFt.) SOU Deneltyl N 

~ ~ or ConItlMency C Remarks .2 CD 
a. .. III 

Screened or Color Material Classification S e .. .c .. is. e .2 Interval Rock * III e III III 0 'E 
Harlin ... III ID Q 

;;;f ~/g;/r~e - - -- -
@7/»--J 

1- wrC c - 0 - - - - - -

(;ij t - - - - -
~ aNt' t{ltJir-J j,~ iver <;) - -- - - - 1-

\ 
1-Ci<l - - - -

V'(.5)f~ n";Jc- tjt.;? .r-N!~ tv f'T 0 ~ - - - - - r-r 
~ 

- - - - -6-Ka. tL tf?-l{-/?.4:.,j 5~ tY-e. r D c 0 --.J :~ AlIi):. of ~m .~;/~<" c 14y ") - - - - -II' 

- - - - - -C-lJ(' Y/~ r;--vf {j!/J(/->'9'-c.J --{,-vel 0 .- 0 - - - -
- -- - - - -
6r{~ lr' l>~ h;';f t/u,)..;~.! /' u t", t' ( 0 -

[ - - - - -
- - - - -

~ej :J~v /;;.;~ tp,:.- J1,./' L c...el {) .- -- - - - -\ 
\ 
1. r- - - - -

.fL6 (s4~ /!/e q1Ar/ /4-'":1 ! I4C( 0 - -, '~I - - - -, 

- . - - -
vrr~ rtJiJn.-J /1,.)(' t:;!:~/;" >.?Wj t.. e( 0 - -. - - - - -/ 

- -- - - - -
r/{t Ylf~fr f1~ Cfo) 2~i , ~- /..JeT Q 0 0 

~--- - -; / , 
- ff~"%> rJ j!! 6% I.~ ~ - - - -
Y} ~ ..-r 

#,A/~t nf/tJi/Y ~ /'-t~( ;7 .Q. v .- 0 - - -
- - - - - - -
C!Q ijV1~ ArJe G/1l,;,;.>-4 ~c,Sr () ..Q 0 0 
-.! • - - I~ 

* - - - - -
l~lrlf 4 Ji.v If..:t,'f: W!4~ ywJ ,; Q. D 0 0 - - __ I~ 

,. 

.. Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. 

Remarks: df cc?(If.:if>d AlGi fl,J06t: e 7(/-/ov; 
<' 

Drilling Area..-_-. 
Background (ppm): 1 .... ...;.0_. ---' 

Converted to Well: Yes ;::::>" No WeIlI.D. #: 
--------------------------



J 

BORING LOG Page --L of _,_ 

PROJECT NAME:,A/A.> C~C( I hd- (cI BORING NUMBER: F We ( 
PROJECT NUMBER: _--=:-...t.7~?-J.(~~~--::::::-:--____ DATE: --}f---------
DRILLING COMPANY: (f 4/C: ff~7?L GEOLOGIST: :tC/J.1 41 cc:>/C"@ 

DRILLING RIG: .~/.~,./I/fr r-I DRILLER /Vl4A'..e' ft1""/P~~ -----
Sample Depth 810W8/ s.mp'e Uthology 
No.lIIId 1Ft.) .. or RQO Recovery / Change 
Type or or I") Sample IDepthlFl. ) SolI o.n.np 

RQD Run No. Length or 

__ .&1:; __ _ 

--

-

Scruned 
Interv. 

ConaI.tency 
or 

Rock 
HMIn ... 

MATERIAL DESCF,'IPTION -

Color Material Clalllfication 

-
~ "..v ~ecl t:/-?r:--5~ 

-
-
-
-
-
-
- -......1/ 

-
-
-
-
-
-
-
-
-
-
-

, -
-
-
-
-
-• VVhen rock cortna. enter rock brOkeneIa. ., .... ~ -.... ~. w ~ .. ,.... ... ~~ 

- Include rnonIIar radlng in e root IntervaIa 0 borehole. Increne reacfmg frequency if eIevafIId repanM reed. 

Remarks: 

Converted to Well: Yes No 

u 
s 
c 
s 
• 

, 

PlDIFIO R.adlng (ppm) 

. Remarks .!! :if } ~ .. 
Q. • E i5. .i • E J II) .. ;: ., Q 

- - - -
0 0 - - -

- - - -
- - -
- - - -
- - - -

I/VTG b PIs. - - - -
- - - -

Q. 0 - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
-- - - -
- - - -
- - - -
- - - -
- - - --
,-- - - -

- - - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area 
BaCkground (ppm): .... , -0--' 



BORING LOG pageLof~ 

PROJECT NAME: ;1/1"7 S C ec I! he; lei BORING NUMBER: P tJ 02 
PROJECT NUMBER: ZZZ <. DATE: ---';f~--------
DRILLING COMPANY: -C:-::'-C-(-/r~~~Z~L~""----:r=/-'~""----- GEOLOGIST: 
DRILLING RIG: .~///;.vt r-/ DRILLER: ------
Sample Depth 81_1 Semple Ulhology 
No. end IFL) r or RQD Recovety 1 Chenge 
Type or or 1%) Semple (DepIhlFL ) SolI o.n.ltyl 

RQD Run No. Length or 

Sc ..... " 
Internl 

eon .... enc:y 
or 

Rock 
Hetdn_ 

MATERIAL DESCF~IPTION -

Color Material CI.sslflcatlon 

u 
s 
c 
s 
• 

i& 'V,v )7/"e ~/f-(eJ Nal'';''~V 

-
-
-
-
-
-
- '* -
-
-
-
-
-

- -
-
-
-
-

, - -
-
-
-
-

- -• When rock coring. enter rock brokeneIS. ., '~'''J>,' • .. --..... .... II ............ ~ 

.. Include monitor reading in 8 root Intervals CD borehole. Increase reading frequency if ~ reponM read. 

Remarks: 

-

-

. 
PlDIFID Reading (ppm) 

Remarks I liI ~ ~ ~ 

tV/@ 

E ~ ~ • E J fI) • :c 
fI) Q 

- - - -
0 0 - - [-

- - - -
- - - -
- - - -
- - - -{tjf/s Cl 0 - - - -
- - - -

0 0 - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- -. ,- --
- - - -

- - - - -
- - - -
- - - -
- - - -
- - - -

Drilling Area.--_.., 
Background (ppm): I ...... c)'---' 

Converted to Well: Yes No Welll.D. #: C F? -I (- /,ivo -<. 
;; 



~ BQRING LQG Page -Lol..L 
PROJECT NAME: (ZI/'J5 Cpcr//7e (/ BORING NUMBER: /tv 0 :1 
PROJECT NUMBER: _~4.2...:;9~7...;.';~:---:::-:--____ DATE: ----:vr1"'---------
DRILLING COMPANY: tfqif4~rr-c.. GEOLOGIST: 7~,"1-t /0-'cc;n~ 
DRILLING RIG: .--.e.~71';vt:.. ~ I DRILLER: /Yl£!.~.tf( ~U"<R,d'y ------ MATERIAL DESCF'IPTION PlDIFlD Reeding (ppm) 

Sample Depth 81_1 Sample Ulhology 
No. and IFl) •• or RQD Recovery 1 Change 
Type or or (") Sample (DepthlFl ) SolI o.n.,tyI 

RQD Run No. Length or 
SC .... ned 
fnt.rv. 

eon.'.lenGJ 
or 

Roc:Ic 
Hardn_ 

-

Color 

:~ 

-
-
,-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

Mlterill C .... lflCItIon 

? n;" . .I 0'-4/-- /.",.,e Cj;'4(..:,. J4'--

/ 

F 

I 
\k 

, 

, ~-..... ' ••• ~_ ... ~.,,:'" .. "10_ 

u 
s 
C 
s 
* 

Remarks 

wr@ {(;P-. 

-

t = ~ ~ 
E i I .: E .: 

- - - -
() D - - -

- - - -
- - - -
- - - -
- - - -

Q. 0 - -
- - - .-

C 0 - .- -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -_. - - -
- - - -
- -'.~ -~ 

- I~ - ,~ 

- - - -
- - - -
- - - -
- - - -
- - - -

.. Include monitor lading in IS foot intervlla C boIehoIe. Inc:reae ruding frequency if eIIMfIed repotIM 11IId. 

Remarks: 
Drilling Area __ -. 

BaCkground (ppm): I 0 

Converted to Well: Yes (;?< No Well 1.0. #: C ?r ~(C .- livo J 
I 



OVERBURDEN MONITORING WELL SHEET 

PROJECT 
PROJECT~N~O-.--~~~~--~---

ATION 
FIELD GEOLOGIST 

i--------:;;;;;;;;jI!lliiiililiiiiiiiiliiiiiiiiiiiiili:oiilt====----ELEVATIoN OF TOP OF SURFACE CASING: 

~--~--ELEVATION OF TOP OF RISER PIPE: 

.... I----l----STICK -UP TOP OF SURFACE CASING: 

.... I-----!----STICK-UP RISER PIPE: 
~--"i"'-----I.D. OF SURFACE CASING:;...-. ______ _ 

TYPE OF SURFACE CASIN;.,;;G;.;.,: ______ _ 

., .r 
~--_f_--RISER PIPE 1.0.: t7< 

TYPE OF RISER PIPE: f:1 t / c 

" __ --+---BOREHOLE DIAMETER: 
r'i.) A '------'---TYPEOFSEAL: -> ~ p,.;.-'/ ...... "'t/.,. 

Cf;-,...., t:'" ,-.::{ 6'-t/.'-"""/ 

~---t---- ELEVATION I DEPTH OF SEAL: 
... ---t----TYPE OS SEAL: 12,7 ---;-; ../ /',N , . 

... ---t----DEPTH TOP OF SAND PACK: 

~ __ -+-___ ELEVATION I DEPTH TOP OF SCREEN: 

----t----TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

.r---t----TYPE OF SAND PACK j "" 0<'(..) .>c 
( 

I----t----ELEVATION I DEPTH BOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL' 2~'-'" c;-'~J 
1_-L ____________ ~~C~~::j---ELEVATION I DEPTH OF HOLE: 

I 



OVERBURDEN MONITORING WELL SHEET 

PROJECT ~) Lee. r/ /.::/e (j LOCATION: .f';Je> /6 
PROJECT NO. ,/ z?< BORING ctfr-((· 6wi.(..< r 

DRILLER ~p?j? Mury{L 
METHOD: 9P'f I-Is "f' 
DRILLING ---------------ELEVATION _____ ~_DATE 

FIELD GEOLOGIST ;WNJ /--7-iy-a0' DEVELOPME'.;.;N..;..T~~·.;;.;.... _____ _ 

~====:l-___ ELEVATION OF TOP OF SURFACE CASING: 

~--.:--- ELEVATION OF TOP OF RISER PIPE: 
__ -- ---STICK -UP TOP OF SURFACE CASING: 

--- ---STICK-UP RISER PIPE: 

... f---+----I.D. OF SURFACE CASING: ----------TYPE OF SURFACE CASIN;.,;G,;..: __________ _ 

,'41--+---- TYPE OF SURFACE SEAL: /Ve<J-T <:t"'~ .. ~rG~ 

J ,t' 
~--+---RISER PIPE 1.0.: or 

TYPE OF RISER PIPE: 7' (/ c. 
;J 

__ ---+--- BOREHOLE DIAMETER: t& (, 
__ ---i---TYPE OF SEAL: >e @r-·;x .... ;ft2.4-/Vc--4T 

C-"""<t t:"'...;J' c:.v~~~r 

,..---t---ELEVATION I DEPTH OF SEAL: 
~---t--- TYPE OS SEAL: 4 (", n/";r.; -v;~ 

,..---+--- DEPTH TOP OF SAND PACK: 

~ __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

'----+----TYPE OF SCREEN: 
t-"/ /5-'/ ,0 C> ,0 SLOT SIZE X LENGTH: 

/ 

1.0. OF SCREEN: 

-----t---TYPE OF SAND PACK: 

I---+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

--- ---- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW.,oBSERVATION 
WELL' ,;?c:/.JO /.~/ 

~-- ---ELEVATION I DEPTH OF HOLE: 
------------------------~----

I ,<"{O ,. 



BORING NO.';.'I::r--/ £-(;~f ls 
OVERBURDEN MONITORING WELL SHEET 

PROJECT LOCATI DRILLER -..:..,:.,..r...:..;::.~~"":"";;;;;;;...:L.J..:.....j 
PROJECT~N:-"O"':". ~L..-"""'::;"""""'"""",:-~':"":::"...I..;;..-BORING ----"'-"-:-',,--..0....;:;:----1 METHOD: 

ELEVATION DATE .................. """""'""'''"---''--.....:....::::~---iDRILLING 
FIELD GEOLOGIST ---------1 

r--------;;;,.iiiiiiiiiiiiiiiiiiiiil:;jjjll=:==t.---ELEVATION OF TOP OF SURFACE CASING: 

...... _---..;...---ELEVATION OF TOP OF RISER PIPE: 

.... 1----+---STICK -UP TOP OF SURFACE CASING: 

... I----j---STICK-UP RISER PIPE: 

~--+---I.D. OF SURFACE CASING: --------
TYPE OF SURFACE CASING: --------

1rn1~ ... _+---TYPE OF SURFACE SEAL: ee' 9 r (),o.o-''1 e-..,/T ~~, 

=---+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: /,/1./ c 
/ 

__ ---l--- BOREHOLE DIAMETER: 

__ ---j---TYPE OF SEAL: >-/? /..:..,")..., , ... ;;-;;; ..//~ -I/'"'t'pr 

Cr- '"""" .,.'....//- c::.& ~ 

.----t---ELEVATION I DEPTH OF SEAL: ~ 

~---t--- TYPE OS SEAL: /~ ..... ~ to., ~ 

~---t---DEPTH TOP OF SAND PACK: 

~ __ -t-__ ELEVATION I DEPTH TOP OF SCREEN: 

/1 
j///C ----l---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 
r ~ 
0/0 ~D 

/ 
1.0. OF SCREEN: 

__ ---t--- TYPE OF SAND PACK: c2 0/:3 C S4t.Vc/ 
) 

t----t---ELEVATION I DEPTHBOTTOM OF SCREEN: 

----t--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELO OBSERVATION 

WELL· ,,2c-J Q 5<M.// 
~--+---ELEVATION I DEPTH OF HOLE: 

I--~----------------~ 



OVERBURDEN MONITORING WELL SHEET 

PROJECT 
PROJECT NO. 
ELEVATION 

,ct/rrS c:ec i I 51? (J LOCATION: 5>h ii:. DRILLER /YJ'~/t.t< /J1'4¥~~ 

FIELD GEOLOGIST 

;;>,,79.< BORINGc,...-Cfe ~&wl('fr METHOD:~ /1..5-4' 
DATE - DRILLING 

-------~--- --------------
_ ..... ft~_"'1~....;/0--:...1'....;C....;c:,_'_V....;e""..a;....g:;t~, _______________ DEVELOPME . ..:..:;N..:...;T:...;.;4iA~ ____ _ 

iII==== ----ELEVATION OF TOP OF SURFACE CASING: 

.__-- ----ELEVATION OF TOP OF RISER PIPE: 

.,,1--- --- STICK -UP TOP OF SURFACE CASING: 

--- ----STICK-UP RISER PIPE: 
~-- ---I.D. OF SURFACE CASING:~ _________ _ 

TYPE OF SURFACE CASIN;.;;;G.;..: _______ _ 

G~!Tt--TYPEOFSURFACESEAL: /V&=;;T cp~.....,..r h ~61 

:;;;;;..-----+----RISER PIPE I.D.: 

TYPE OF RISER PIPE: i'(/ .::: 

__ ----+---- BOREHOLE DIAMETER: ? -{t Ir 

__ ----+----TYPE OF SEAL: ~ft /..:?l.,--';Tc ~~ ...f- /I-L'l-f 

Cr::' -l-t ", . .v\ e-IZP c, r . 
__ ----+---- ELEVATION I DEPTH OF S~L: 
~----+----TYPE OS SEAL: L5r=~;?z;".... /~ 

~----+---- DEPTH TOP OF SAND PACK: 

~ ___ +-____ ELEVATION I DEPTH TOP OF SCREEN: 

-----TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

------+----TYPE OF SAND PACK: 

/7, 
j '(/,-

I 
O / 

~ I 
. jD ",,::>,D 

~o!;"~ 5~1 
) 

----t---ELEVATION I DEPTH BOTTOM OF SCREEN: 

-- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFI~L BELO~ OBSERVATION 
WELL' ,;z v (). S~ 

-----ELEVATION I DEPTH OF HOLE: 

, .)«. 

;?5c ,. 

''],)r ~ 

'),<.1. t' 

,J).£ 



BORING NocK-11- yS..,.... 
OVERBURDEN MONITORING WELL SHEET 

ELEVATION DATE 
FIELD GEOLOGIST 

---:::,..-----.:---

r--------:;;;;~---~II====.---ELEVATION OF TOP OF SURFACE CASING: 

~--~--ELEVATION OF TOP OF RISER PIPE: 

.... I---!----STICK -UP TOP OF SURFACE CASING: 

... t----+---STICK-UP RISER PIPE: 

"--+---1.0. OF SURFACE CASING: 
~-------

TYPE OF SURFACE CASIN;.,;;G,;...: ______ _ 

-'---'---+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

__ ---t---BOREHOLE DIAMETER: tCn " 
__ ---+---TYPE OF SEAL: pr_-v fi -,/-,r.- ~) t: lVe-c~T 

(-r""~ <":f c;7':& ~r 

ELEVATION I DEPTH? SEA~ _,_ 
... ---+---TYPE OS SEAL: C2..<"'-'-'/'-"" - / Ie 

.----t---DEPTH TOP OF SAND PACK: 

.-__ -+-__ ELEVATION I DEPTH TOP OF SCREEN: 

----+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

._---t---TYPE OF SAND PACK: 

-5/.xi "i~ 55 5Tec-/ 

{)/C> / ~/ 

;2 ',. 

t----+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

,---+---ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL' ;L t;; /,;J 0 5~;/ 
I_-L ____________ ~. ;...-_~--J-+---ELEVATION I DEPTH OF HOLE: 



OVERBURDEN MONITORING WELL SHEET 

f"". I ' 
BORING NO.: f- ( .. " I 

PROJECT ,,A//J.5 C.:-",;7 17 <:-IJ LOCATION: f/7i: I' DRILLER /VI"/!/'."vt 4'/1/1/ 

BORING ---:;;"E~w--"':"::"";;'I-- METHOD:'-oFF- 1(::; A9 PROJECT NO. ;/ 77.) 
ELEVATION 
FIELD GEOLOGIST 

_____ ,...... __ DATE .~ ,) <t- <'-8' DRILLING 

__ ----'-/:::.C....; ...... ~.~.,..v,...:I'~· <'~C~y~t:;::;.;/ez:z;e::.... __________ DEVELOPME:.:.:N..:..:T:=Ml!t:>~ ____ _ 

r--------:;;;;"j~iliiiiiiiiiiiiiiiiiiiiiiiiiiiii I~====~--ELEVATION OF TOP OF SURFACE CASING: 

"--~--ELEVATION OF TOP OF RISER PIPE: 

~-- ---STICK -UP TOP OF SURFACE CASING: 

--- ---STICK-UP RISER PIPE: 

"--+---1.0. OF SURFACE CASING: --------
TYPE OF SURFACE CASING: ;.;;;.;..-------

) ,; 

,:,:,:,::;oi __ --;...--- TYPE OF SURFACE SEAL: /1/e"Q/ ("" .... "..;.7Ut(.,,·.7l 
t'f';'';/o ..,; T(" 

~--+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

J ., 
,'" 

__ ---t--- BOREHOLE DIAMETER: {.-i r, 

-----'--- TYPE OF SEAL: /i,.,./'iO'"'1 T'i<-' 

~ __ -+-__ ELEVATION I DEPTH OF SEAL: /1\. 

~--+--- TYPE OS SEAL: fJr~lo ,~( i--:C . I 

~-- ---DEPTH TOP OF SAND PACK: 

~ _____ ELEVATION I DEPTH TOP OF SCREEN: 

/CJ( --- ---TYPE OF SCREEN: 

f ./' 4 I 
< ~) (0 SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

----+--- TYPE OF SAND PACK: 

I---+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

---+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSER~N 

WELL' ,Z c., (;;1..> $. 
"---i--- ELEVATION { DEPTH of! HOLE: 

--------------~-~ 

/ t.>, () 

/ ].0 



BORING NO.: W G ,-'> ~ -, 

OVERBURDEN MONITORING WELL SHEET 

PROJECT~,,-_-=-.;..;;...:_~.;...:;L. __ LOCATI 
PROJECT NO. BORING 
ELEVATION DATE 
FIELD GEOLOGIST 

1------~;;;~iiiliiliiiiiiliiliii-I(.OiiIF==:::::.---ELEVATION OF TOP OF SURFACE CASING: 

~--~--ELEVATION OF TOP OF RISER PIPE: 

.... 1---1.._--STICK -UP TOP OF SURFACE CASING: 

.... l----t---STICK-UP RISER PIPE: 

"'f--+---I.D. OF SURFACE CASING:~::4~~~~~~==~~~ 
TYPE OF SURFACE CASINE: 

~--+---RISER PIPE I.D.: 

TYPE OF RISER PIPE: {'!//c 
) 

__ --4--- BOREHOLE DIAMETER: (, Xi " 
__ --~-- TYPE OF SEAL: «,..../17:-.,,- ;I'T> 

__ --+---ELEVATION I DEPTH OF SE~: • 
~---f---TYPEOSSEAL: Be""-7(;,v IT? t 
~---+--- DEPTH TOP OF SAND PACK: 

~ __ -f-__ ELEVATION I DEPTH TOP OF SCREEN: 

,...----f---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

__ ---f---TYPE OF SAND PACK: 

I----f---ELEVATION I DEPTHBOTTOM OF SCREEN: 

----+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL' .:). :J /;,~ .f'~/ 
~--+---ELEVATION I DEPTH O~ HOLE: 

t--~-----------------~-~ 

I 0.0 



BORING NO.: riAl 0 / 

OVERBURDEN MONITORING WELL SHEET 

PROJECT /v',4 S' Cec i I ~le (,1 LOCATION_:~'>:....:.I..:...'T~t~-,6.....;£~ __ DRILLER /11,,/L/( . .;41 ... "/=/(-» 
PROJECT~N"""O""".-'--'--"--"::::;";::/~7---:7-)---""""';;;;-BORING 7t.vo, METHOD: ~/1t'<r:! I-
ELEVATION DATE 8:-.) r-?J/ DRILLING 

FIELD GEOLOGIST fi·"1 .,;IV, ~cn-,.z~J. DEVELOPME . .;..:N..;..T:;..;.IIfA7.:;..;..... ____ _ 

4f:====+---ELEVATION OF TOP OF SURFACE CASING: 

~---i---ELEVATION OF TOP OF RISER PIPE: 

... ._-- ---STICK -UP TOP OF SURFACE CASING: 

--- ---STICK-UP RISER PIPE: 

~--+----I.D. OF SURFACE CASING: --------
TYPE OF SURFACE CASIN;.;;G;,;...: ______ _ 

1§~t::::T_---TYPE OF SURFACE SEAL: /h;!'/-'T (P-<t <,,~-'"f'" C;,:e...r 

----I---RISER PIPE I.D.: ( 
.J <'" 

TYPE OF RISER PIPE: //tC 

__ --+---BOREHOLE DIAMETER: b:& ., 
__ ---t---TYPE OF SEAL: ! 'tC l~p.'- r;., ... in:' of ,/VC".a r 

C eo,....--·\ E'.JT (:'-i l..", --<!T 

~---t--- ELEVATION I DEPTH OF SEAL: 
.... ---t---TYPE OS SEAL: h....", Ji;--v / r .... 

~---t--- DEPTH TOP OF SAND PACK: 

.. __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

---+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

I.D. OF SCREEN: 

__ ---t---TYPE OF SAND PACK 

:~ j/()C 
.. o/l./(r/ 

I----t---ELEVATION I DEPTHBOnOM OF SCREEN: 

----t--- ELEVATION I DEPTH BOnOM OF SAND PACK 

r 

TYPE OF BACKFILL BELOW OB.SER';'-TION 

WELL' ~2v/3b .5>~V 
~--+---ELEVATION I DEPl"~ OF HOLE: 

------------~--

I 
I/'OC'.' 



BORING NO.; P ..;...< 

OVERBURDEN MONITORING WELL SHEET 

PROJECT.,....,....:.-/V_/J....;.5_· ....;C;;,..@..,;;c;;.,;· r...;.'/-,f-E"'"/....;.e~I.J __ LOCATION..;,.;..: _...:::,;;"L/.:...TC";::;....,j/;...k~__ DRILLER (11 q ({ /( "M "'1(1/.42 

PROJECT NO. 2,5 r 2 BORING Ttv c ~ METHOD: ePr- II S-~ 
ELEVATION DATE S' -2 r'-"1r DRILLING 
FIELD GEOLOGIST ~ ~ /V{ ('-'/C"I'~ DEVELOPME_NT....;:..;...fi4i!f~ ____ _ 

iiiiiiiiiiliiiiiiiiiiiiliiiiiiiiiiiiliil.ill=== ---ELEVATION OF TOP OF SURFACE CASING: 

~-- ---ELEVATION OF TOP OF RISER PIPE: 

__ --1 STICK -UP TOP OF SURFACE CASING: 

---I STICK-UP RISER PIPE: I LD. OF SURFACE CASING: _______ _ 

I TYPE OF SURFACE CASIN_G_: ______ _ 

I I~t=t---TYPE OF SURFACE SEAL: zVC~ /~ Cf:"'~ ~ c~ 

---+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 

__ ---t---BOREHOLE DIAMETER: '-7 " 
__ ---t---TYPE OF SEAL: .5% ;)P·"'/.-.-iTr f...-v1"4 r 

C't' "'-1. e.~ C~,!-.;I 

__ ---t--- ELEVATION I DEPTH OF SEAL: 

... ---t---TYPE OS SEAL: C~,Nj"" N> j-;' 

DEPTH TOP OF. SAND PACK: 

~ __ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

TYPE OF SCREEN: t ue 

ul D 
t 

SLOT SIZE X LENGTH: 

LD. OF SCREEN: .~ :f' 

-----t---TYPE OF SAND PACK: 

I----t---ELEVATION I DEPTHBonOM OF SCREEN: 

---+--- ELEVATION I DEPTH BonOM OF SAND PACK: 

TYPE OF BACKFILL BELOW OBSERVATION 

WELL- 20(;. JIM/'.J 
"'--+---ELEVATION {DEPTH bF HOLE: 

------------~~ 

? ,-. 

/ Sl.c 

/ 

/.516 



ELEVATION 
FIELD GEOLOGIST 

BORING NO.: t tv c I 
i 

OVERBURDEN MONITORING WELL SHEET 

~_"";"';"_';"::::"_-I DRILLER ~~'-:7-~-""""'"""':::f" 
---J.~"'::""':"--~ METHOD: 

ELEVATION OF TOP OF SURFACE CASING: 

..... _-----ELEVATION OF TOP OF RISER PIPE: 

... __ --'----STICK -UP TOP OF SURFACE CASING: 

... 1----4----STICK-UP RISER PIPE: 
..... f--+---I.D. OF SURFACE CASING:...: _______ _ 

TYPE OF SURFACE CASINGi-:7t:!'t'k l @ l?;["i5.0~ .. l 

M&::fit!: 
I~S;~---TYPE OF SURFACE SEAL:' :t'.~~ <e.~, ... ·A"· (~.Lr·t . 

~"V/cr'(~ 

~--+_--RISER PIPE I.D.: 

TYPE OF RISER PIPE: /' /ll ~ 
) 

__ ---l---- BOREHOLE DIAMETER: 6 1" '/ 
~--~---TYPEOFSEA~L~: ___ ~;g~'c_.~~7~o_v~/~~_~ __ __ 

ELEVATION I DEPTH OF ~L: 

.. --+---TYPE OS SEAL: He,'~ ,.J(~ 1 

.-----+----DEPTH TOP OF SAND PACK: 

.-__ --+-___ ELEVATION I DEPTH TOP OF SCREEN: 

-----+----TYPE OF SCREEN: 

SLOT SIZE X LENGTH: ,OrD 

I.D. OF SCREEN: 

----+--- TYPE OF SAND PACK: 

__ ---+----ELEVATION I DEPTHBOTTOM OF SCREEN: 

1----+---- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL BELOW QBSERVATION 

WELL' 2"' /:3~> 5~ 

I 0 .. 

_-L-.. ____________ ~~===~+--- ELEVATION I DEPTH OF HOLE: 



OVERBURDEN MONITORING WELL SHEET 

PROJECT /V 1$ Cer.// C;elJ' LOCATION: .s-;!c f' DRILLER e,q,/'j(,MuIJtf,/l(/ 
PROJECT NO. ? .; ?..l BORING ----f'~ ... ,-c:.-;(~-- METHOD: Of""r J/ S;,;:J 

ELEVATION ___ ------DATE ,E--(.( t-ry DRILLING 

FIELD GEOLOGIST _·6'""t,,:,-}'''''''---.;;..~A....;(..;;;c..;;;t'J'"-~~#~'Z?~ ___________ DEVELOPME . .;.;N.;.;T:...;;;NA...;;;;;.;;.. ____ _ 

.r:=== ---ELEVATION OF TOP OF SURFACE CASING: 

.. -- ---ELEVATION OF TOP OF RISER PIPE: 

__ -- ---STICK-UP TOP OF SURFACE CASING: 

--- ---STICK-UP RISER PIPE: 
.... 1--- ---1.0. OF SURFACE CASING:;....-______ _ 

TYPE OF SURFACE CASIN:,.;;G.;.,: ______ _ 

=---+---RISER PIPE 1.0.: 

TYPE OF RISER PIPE: 
7 

__ ---+--- BOREHOLE DIAMETER: 6 k <; 

~--~--TYPEOFSEA~L~: ______ ~;?E~· __ ~....;/_~_·_-_"_~~_ 

.---+---ELEVATION I DEPTH OF SEAL: 1 
~--+--- TYPE OS SEAL: 8(0 IV,?; ~ ;7F-

~---+--- DEPTH TOP OF SAND PACK: 

._.---t---ELEVATION I DEPTH TOP OF SCREEN: 

('LIe ---+---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 
/ / ,0(0 :;-/ 

/ 

1.0. OF SCREEN: 

----+---TYPE OF SAND PACK: 

-----+---ELEVATION I DEPTHBOTTOM OF SCREEN: 

:_--+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFILL B~LOW 2BSERV~TION 
WELL' eX D /} (: ,; -:,.>£Vd 
ELEVATION! DEPTH OF HOLE: 

/ 



BORING NO.: 

OVERBURDEN MONITORING WELL SHEET 

PROJECT ./V'/Tj- Cj"'c-// G (d LOCATION: DRILLER /1<7pr¥.M#{#-/, 
PROJECT NO. _-,2.../iZ~9::.~ ____ BORING --"-+-~==--- METHOD: -@PT'/I.511 
ELEVATION __ ~ __ ~ ___ DATE DRILLING 

FIELD GEOLOGIST __ --.:;./...:1-;...' "-l--:...--:.../0_i':.....;;;;;~~..:;/.;..:c:~/~--;.;:;_~;;;;. __________ DEVELOPME. __ N_T~ _____ _ 

iJ====~--ELEVATION OF TOP OF SURFACE CASING: 

~--~--ELEVATION OF TOP OF RISER PIPE: 

.... 1--- ---STICK-UP TOP OF SURFACE CASING: 

--- ---STICK-UP RISER PIPE: 
~-- ---I.D. OF SURFACE CASING:...: ______ _ 

TYPE OF SURFACE CASIN_G_: ______ _ 

J4~S;:::_--- TYPE OF SURFACE SEAL:. 

=----I---RISER PIPE 1.0.: 
TYPE OF RISER PIPE: 

----+--- BOREHOLE DIAMETER: .. , _ t -t (', 
__ --~-- TYPE OF SEA __ L_: __ ---'L""'~ _s_. (_""",,_/,,_. '../_/-,-'Te_t:' __ _ 

~---+--- ELEVATION I DEPTH. 0YrSEA!::- ."-- 1 
~---+---TYPE os SEAL: £--1(/,"/'/ c -;;- / c: 

~--+--- DEPTH TOP OF SAND PACK: 

4I-__ +-__ ELEVATION I DEPTH TOP OF SCREEN: 

--- ---TYPE OF SCREEN: 

SLOT SIZE X LENGTH: 

1.0. OF SCREEN: 

-----1--- TYPE OF SAND PACK: 

1--- ---ELEVATION I DEPTHBOTTOM OF SCREEN: 

----+--- ELEVATION I DEPTH BOTTOM OF SAND PACK: 

TYPE OF BACKFill BELOW OBSERVA nON 

WELL' ,~ U /'7 0 5~ 

------------------:...--- ---ELEVATION I DEPTH OF HOLE: 

/ 

I D.c 

P o I . 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: ;J A Steed F i ~\d SITE/LOCATION 
PROJECT NUMBER: If q 2 WELL ID.: bW- Q 1 
WEATHER: _-________ DATE: 

STATIC WATER LEVEL: ____ G=--" ~_i ____ PERSONNEL: 
TOTAL WELL DEPTH: ___ ...-...,;1:..:.' ...;;,,6_1 ____ WELL TYPE: ~, (S.S.), or 
ONE CASING VOLUME: 0 , i \j "3 OTHER 
START TIME: ---!-\s\-~-5-'')------ MEASURING DEVICE: I/:'-{,'( ~ U-J 0 

END TIME: i 7 ~ :2? ADJUSTMENT FACTOR_: _____ _ 

( ) DOMESTIC WELL, ( ) MONITORING WELL, (i) OTHER V PI (J'> If ~x t..,~ c h l)V\ 

METHOD & REMARKS 

Approxlmate TIme Color pH 
Volume (S.U.) 

17: 0') L t; f)hJ'v.. \,').5' 
I 7; 'J.b' c I tl~Jl! L .5" 

Condo 
(mS/em) 

Turbidity DO 
(NTU) (mg/L) 

~~nH~HnnnHH~~~H~~ . H~)~n~~}i~Hn~ 

NOTE: All measuremen1s to neaest 0.01 foot measured from top of well n- pipe unless otherwISe noted. 

Temp. Salinity 
(Celelus) (%) 

3).1) O. (J 

?S, () 0,0 

ADDITIONALCOMMEN . ..;.;TS;...,: _____________________ _ 

SIGNATURE(s): ~ ~ 
> • 

PAGE_{ OF~ 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: JI//t:5 C~L;) ;C/e Ii SITE/LOCATION 
PROJECT NUMBER: 2p'1-< WELLID.: 

__ --~~--_-_ DATE: 
STATIC WATER LEVEL: ___ --=b;....,_O--" ____ PERSONNEl: 

TOTAL WELL DEPTH: ----"l"-Z~I '0:;-' ____ WEll TYPE: 
ONE CASING VOLUME: D ./6:5 OTHER 

WEATHER: 

~.S.Lor 

---~~~~-----START TIME: ___ I_t:_·.;..: .... 1..;:;;.) _____ MEASURING DEVICE: 1/01( it4 t.f-/t::> 

END TIME: _____ I_""_;_5_'l_7 ____ ADJUSTMENT FACTOR;...: _____ _ 

( ) DOMESTIC WEll. ( ) MONITORING WEll. 9Q OTHER !lljt1:;( J:X7A!,;Jc.7i<>'"", 

METHOD & REMARKS 

Approximate Time Color 
Volume 

pH 
<S.U.) 

~.2 
\D~5 
\).5' 

\0 ,5 
lJ .5' 
Iv . 5> 

Condo 
(mS/em) 

H ~ ~ H ~U ~~ ~i ~~~; ~ ~~; , , 0 

.. l~ 
:> 7.5 
-, l " J 

Q/ f 
r '1 "3 

Turbidity 
(NTU) 

~~ ~ ~~ ~ ~~~~~?~~~~~~~~~~~~~~~ 

q II q 
~qq 

C, 9 ~ 
q4~ 
3 ~c 
a ~o 

NOTE: All measuremen18 to neaest 0.D1 toot measured from top of well riser pipe unless otherwise noted. 

DO Temp. 
(mg/L) (Celeius) 

. 1~~~-~~1i~~~~~~HH1W~ ~tHWrWn~j~W~i 

J. 7 jo. t) 
) ,,0 :10,0 
J . " ';).q, ~ 

].0 ') ~ 
0 " 7 ?[ 
o. 10 -;). 8' 

Salinity 
(%) 

i ~ i ~i ~~ ~ HHi ~ ~ ~ ;~i H ~ ~ 

o-.b 
~ 
~o 

().., {) 

tr .. 0 
t~ 0 

ADDITIONALCOMMEN . .......;TS;,;..: ______________________ _ 

~ SIGNATURE(S):--,:rr'-l~~_~~ _______ _ PAGE-LOF_{ 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: IV;4-5 Cfu.;/;:; e (J SITE/LOCATION 5iTt (h 

PROJECT NUMBER: . WELL ID.: 

WEATHER: pI0/! d6>w.J~ftt= J-5iJ:t;1 DATE: 
STATIC WATER LEVEL: R ,iff foe.,· 7 PERSONNEL: 
TOTAL WELL DEPTH: I() ~.ow ~f..... WELL TYPE: 

------~~-----------
ONE CASING VOLUME:._~ii:iIiiiiiifiii::::---:-::-::::;-:-_ 
START TIME: _--..If6I1fI>~.IioII:I:z:.;::;;.'_-J./"";' c::::>;.-.;.;>_~_! __ MEASURING DEVICE: ______________ _ 
END TIME: __________ ADJUSTMENT FACTOR_: _____ _ 

() DOMESTICWELL (~ MONITORINGWELL, () OTH..;;E;.;..R ___________ _ 

METHOD & REMARKS ~ F4'k'h,~ 

Approximate 
Volume 

Time 

Li.54 ->.1'1411 S-.;,trott?lli,tlt? /U'l1/,. , 7 

Color pH Condo Turbidity 
(S.U.) . (mS/em) (NTU) 

NOTE: All measurements to neaest 0.01 toot measured trom top ot well rISer pipe untess O1herwtse noted. 

DO Temp. salinity 
(m /L) (Celelus) (%) 

ADDITIONALCOMMEN.;,;:TS;..;...: _____________________ _ 

1'~1~;t:;; SIGNATURE(S): __ J.,t-Lf...:;,l./ __ .L.&~V ______ _ PAGE~OF~ 



WELL DEVELOPMENT SHEET 

PROJECT SITE NAME: (iliff cee:;/ rIC: Ie! SITE/LOCATION 
__________ WELL ID.: PROJECT NUMBER: 

WEATHER: __________ DATE: 

STATIC WATER LEVEL: ----'1~k';:..:.1~E;..c.. ______ PERSONNEL: 
TOTAL WELL DEPTH: _f.,-,8~,~(;>_e' ..... ":..;.O_L _____ WELL TYPE: 
ONE CASING VOLUME:, ________ _ 

START TIME: {;> '(.C{Y MEASURING DEVICE: f/o~((J'- ii-Ie 

END TIME: I 0;/0 ADJUSTMENT FACTOR_: _____ _ 

( ) DOMESTICWELL, q') MONITORING WELL, ( ) OTH_E_R ___________ _ 

METHOD & REMARKS 

Approximate 
Volume 

TIme Color pH 
(S.U.) 

Condo 
(mS/em) 

Turbidity 
(NTU) 

NOTE: All mSOllUfemenlS to neaest 0.01 foot measured trom top of well riser pipe unless otherwise noted. 

ADDITIONAL COMMENTS: 

DO Temp. Salinity 
(mg/L) (Celcius) (%) 

-------------------------------------------------

~.:f:~ SIGNATURE(S):_-.~~(.~ . . ,, __ .~~-.,..-{.-/_y-W/-~)----



APPENDIXG 

COST ESTIMATE 



CU 7/Site 16 - Groundwater Remedial Design 
NAS Cecil Field, Jacksonville, Florida 
CTC 0051 

Report Format Information 

The cost estimate was developed utilizing SUCCESS Estimating Software, Version 3.1. 

The Tri-Services Work Breakdown Structure (WBS) has been used to construct the estimate. 

Costs shown under category heading "OTHER1" are subcontracted items. 

Markups are summarized on SUCCESS report D. 

Cost Estimate Assumptions 

System installation will require 9 weeks, based on the tasks identified below. 

Mobilization/Concrete Demolition/Survey 1 week 
Concrete Foundation 3 days (+14 days cure time) 
Well Installation (1) 3 weeks 

The vapor barrier will also be installed at this time. 
System Installation (including piping) (2) 3 weeks 
Electrical (2) 3 weeks 
System StartuplTesting (3) 1 week 
Replace concrete (3) 1 week 
DemobilizationNegetation/Site Survey 1 week 

1. Well installation will begin while concrete foundation cures. 
2. Tasks will be performed concurrently. 
3. Tasks will be performed concurrently. 

Time and costs associated with development and submission of pre- and post-construction documents 
are not included in the estimated project duration and cost. 

The following markups have been added to the estimated project costs within the SUCCESS estimate to 
arrive at a Total Direct Cost for each line item. Note that these markups are shown as "Prime Contract 
PRIME Markups" on Report E. 

Labor - 40% (30% Overhead, 10% G&A) 
Material - 10% (G&A) 
Subcontractor - 15% (10% G&A, 5% Profit) 

The following markups have been added to the Total Direct Cost of each line item (Subtotal plus Prime 
Contractor Markups). These markups are compounded and are shown as Level Markups on Report E. 

Labor - 85% (75% Indirects, 10% PrOfit) 
Material and Equipment - 10% (Profit) 
Labor, Material, Equipment - 3% (Health and Safety Monitoring) 

Florida State sales tax in the amount of 6% was added to material costs. 

It was assumed that the RAC would not incur any costs for site utilities that will be used during project 
construction (Le., electricity, phone, and water). 



The RAC will utilize in-house personnel for the project oversight (Field - Site Supervisor, Job Foreman, 
Field Geologist) (Office - Project Manager, Project Engineer). Field crew members will be hired locally. 
The Site Supervisor and Job Foreman are dedicated to the project full time (9 weeks). The remaining 
personnel are dedicated half time (4.5 weeks). The Field Geologist will be on site only during well 
installation (3 weeks). 

Per diem will be paid to field oversight personnel for the entire project. The Project Manager and Project 
Engineer will each visit the site twice during the project (2 days each visit), and will be paid per diem for 
this time. 

Field work will be performed in standard construction clothing (hard hat, steel toed work boots, coveralls). 

No permits are required to perform the work necessary for this project. 

Two of the air sparging wells will be installed to 100 feet, two to 60 feet bgs. The mud rotary drilling 
method will be used to install the sparging wells. Two existing sparging wells from the pilot-study will also 
be used, with some minor modifications. 

Nineteen new extraction wells will be installed by hollow stem auger (HSA) to 7 feet bgs. Two existing 
extraction wells from the pilot-study will also be used, with some minor modifications. 

Sufficient water of suitable quality is available nearby for drilling. 

Underground PVC piping will be installed 2 feet bgs. Select fill (material < 1 inch diameter) will be used for 
bedding. Material excavated from the trench that meets this requirement may be used as bedding. 
Backfill will be placed in 12-inch lifts and compacted. 

Mud and drill cuttings will be generated during sparging and extraction well installation. All cuttings and 
mud will be containerized and disposed off site. 

Air sparging wells will be developed, and development water will be collected and containerized for off-site 
disposal. 

The drill rig will be decontaminated between wells with a pressure washer. Water will be allowed to 
evaporate out of decon pad area. No off-site disposal of decon water is anticipated. 

Three new piezometers with flush-mount protective casings will be installed in the concrete area adjacent 
to Building 313. The 3 existing piezometers will be cut so that they are below ground surface and fitted 
with a cap and flush-mount protective casing. 

A 30-mil vapor barrier will be installed in the grass-covered area north of Building 313. The vapor barrier 
will be installed 2 feet bgs, overlain by a geoneUgeotextile to facilitate drainage. The area will be slopped 
towards a perforated PVC pipe that will drain the area to a nearby stormwater pipe. 

All electrical work will be subcontracted. Electric is available from the nearby building. 

The RAC is responsible for operation and maintenance for the first year only. This necessitates two full
time laborers for the first week during system startup, weekly system checks for the remainder of the first 
month (one laborer for 2 days), and monthly system checks for the remainder of the year (one laborer for 
2 days). Material costs for system maintenance during the first year were assumed to equal 5 percent of 
the system installation cost. The labor and material costs include costs associated with soil vapor and off
gas sample collection. 



Generation of hazardous water from the moisture separator, compressor receiver tanks, and filters was 
assumed at 15 gallons per day. 

The 3 permanent piezometers will be sampled once per week during the first month of system operation. 
Six additional samples at start-up and 2 additional samples during each month of operation will be 
collected from temporary piezometers. Samples will be collected in summa canisters and analyzed at a 
fixed-based laboratory for TCE; TCA; 1,2-DCE; 1, 1-DCE; Vinyl Chloride. 

Twelve off-gas samples will be collected during the first week of system operation, from various locations 
pre- and post-treatment. Two samples will collected each month thereafter .. Samples will be collected in 
summa canisters and analyzed at a fixed-based laboratory for TCE; TCA; 1,2-DCE; 1, 1-DCE; Vinyl 
Chloride. 

Electrical usage cost for the first year was included in the cost estimate as an operation and maintenance 
item. There will be no cost associated with the water supply necessary for the off-gas treatment system. 

Carbon usage for the first year of operation was estimated at 18, 2000 pound units, or 36,000 pounds of 
carbon. 

All environmental sampling and analysis for natural attenuation parameters will be performed by Tetra 
Tech NUS. Costs have not been included in the estimate. 



A--SUMMARY REPORT 
SUBMITTAL: FINAL 
SOFlWARE VERSION: SUCCESS 3.1 
REPORT WRITER VERSION: R&R 6.0 
C:\SC31\SYSTEM\NAVFAC01.RP5 REPORT REVISION 23 MARCH 1998 

WBS 
CODE 

PROJECT: SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTE 
LOCATION: NAS CECIL FIELD, JACKSONVILLE, FLORIDA 
ESTIMATOR: 
PROJECT SIZE: 1.00 LS 
CONSTRUCTION FUNDS AVAILABLE: 0 USD 
CURRENCY: DOLLARS 

COSTIWBS 

BASED ON 

DESCRIPTION 1 LS 

COST! 

WBS UNIT 

CONSTRUCTION CONTRACT: 
DATABASE USED: 
PRINTING DATE: 11 March 1999 
Page No. 1 
ESTIMATE NAME: FINAL DESIGN ESTIMATE 

CAT CODE: 
UIC: 
PROJECT #: CTO 051 
DATE OF ESTIMATE: 3/12/99 
BID DATE: 

TOTAL MARKED UP COSTS 
MATL LABOR EQUIP OTHER1 TOTAL 

SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTEM ,PROJECT TOTALS 712,000 
"'PROJECT SUBTOTALS'" 202,948 316,511 12,963 179,687 712,109 

MOBILIZA TION 623 11,676 2,075 2,688 17,062 
3301---MOBILIZE CONSTRUCTION 0 297 647 575 1,519 

EQUIPMENT/FACILITIES 
3301---MOBILIZE PERSONNEL 0 9,337 0 a 9,337 
3301---SETUP/CONSTRUCT TEMPORARY FACILITIES 623 2,041 1,020 0 3,684 
3301---TEMPORARY UTILITIES 0 0 408 0 408 
3301---CONSTRUCTION LAYOUT 0 0 0 2,113 2,113 

MONITORING, SAMPLING, TESTING, AND ANAL YSIS Q Q Q 1,714 1,714 
3302---MONITORING WELLS 0 0 0 1,714 1,714 

SITE WORK 3,008 11,564 5,890 Q 20,463 
3303---DEMOLITION 203 7,043 3,630 0 10,876 
3303---EARTHWORK 2,805 4,521 2,260 0 9,587 

PHYSICAL TREATMENT 148,915 72,821 3,313 78,127 303,176 
3313---AIR SPARGING SYSTEM INSTALLATION 52,649 19,707 0 9,338 81,694 
3313---VAPOR EXTRACTION SYSTEM INSTALLATION 87,026 39,539 0 5,967 132,532 
3313---SYSTEM ELECTRICAL INSTALLATION 0 0 0 62,822 62,822 
3313---EQUIPMENT CONTROL AREA AND SYSTEM 9,240 13,575 3,313 0 26,128 

STARTUPITESTING 

DISPOSAL (COMMERCIALl Q Q Q 4,756 4,756 
3319---DISPOSAL 0 0 0 4,756 4,756 

SITE RESTORA TlON 11,367 19,984 642 Q 31,993 
3320---REVEGETATION 407 205 92 0 704 
3320---RE-ESTABLISH ROADS/STRUCTURES/UTILITIES 10,960 19,778 551 0 31,289 

DEMOBILIZA TlON Q 9,634 647 575 10,856 
3321---DEMOBILIZE CONSTRUCTION 0 297 647 575 1,519 

EQUIPMENT/FACILITIES 
3321---DEMOBILIZE PERSONNEL 0 9,337 0 0 9,337 

OTHER 39,034 190,831 397 91,828 322,089 
3390---SUPPORT PERSONNEL 0 152,438 0 0 152,438 
3390---SYSTEM OPERATION & MAINTENANCE - YEAR 1 39,034 38,394 397 91,828 169,652 



B--SYSTEM REPORT CONSTRUCTION CONTRACT: 
SUBMITTAL: FINAL DATABASE USED: 
SOFTWARE VERSION: SUCCESS 3.1 PRINTING DATE: 03/11/1999 
REPORT WRITER VERSION: R&R 6.0 Page No. 1 
C:\SC31\SYSTEM\NAVFAC01.RP5 REPORT REVISION 23 MARCH 1998 ESTIMATE NAME: FINAL DESIGN ESTIMATE 

PROJECT: SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTE CAT CODE: 
LOCATION: NAS CECIL FIELD, JACKSONVILLE, FLORIDA UIC: 
ESTIMATOR: PROJECT #: CTO 051 
PROJECT SIZE: 1.00 LS DATE OF ESTIMATE: 3/12/99 
CONSTRUCTION FUNDS AVAILABLE: 0 USD BID DATE: 
CURRENCY: DOLLARS 

COST/PROJECT 

WBS UOM BASED ON COST! TOTAL MARKED UP COSTS 
CODE DESCRIPTION 1lS WBS UNIT MATL LABOR EQUIP OTHER1 TOTAL 

SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTEM, PROJECT TOTALS 712,000 
****PROJECT SUBTOTALS**** 202,948 316,511 12,963 179,687 712,109 

MOBILIZA TION 623 11,676 2,075 2,688 17,062 

-MOBILIZE CONSTRUCTION ~ 297 647 575 1,519 

-MOBILIZE PERSONNEL ~ 9,337 ~ ~ 9,337 

-SETUP/CONSTRUCT TEMPORARY FACILITIES 623 2,041 1,020 ~ 3,684 

-TEMPORARY UTILITIES ~ ~ 408 ~ 408 

-CONSTRUCTION LAYOUT ~ ~ ~ 2,113 2,113 

MONITORING, SAMPLING, TESTING, AND ANAL YSIS 0 0 0 1,714 1,714 

-MONITORING WELLS ~ ~ ~ 1,714 1,714 

SITE WORK 3,008 11,564 5,890 0 20,463 

-DEMOLITION 203 7,043 3,630 ~ 10,876 

-EARTHWORK 2,805 4,521 2,260 ~ 9,587 

PHYSICAL TREATMENT 148,915 72,821 3,313 78,127 303,176 

-AIR SPARGING SYSTEM INSTALLATION 52,649 19,707 ~ 9,338 81,694 

-VAPOR EXTRACTION SYSTEM INSTALLATION 87,026 39,539 Q 5,967 132,532 

-SYSTEM ELECTRICAL INSTALLATION ~ ~ ~ 62,822 62,822 

·EQUIPMENT CONTROL AREA AND SYSTEM 9,240 13,575 3,313 Q 26,128 

DISPOSAL (COMMERCIAL) 0 0 0 4,756 4,756 

·DISPOSAL Q. Q. Q. 4,756 4,756 



B--SYSTEM REPORT 
SUBMITTAL: FINAL 
SOFTWARE VERSION: SUCCESS 3.1 
REPORT WRITER VERSION: R&R 6.0 
C:\SC31\SYSTEM\NAVFAC01.RP5 REPORT REVISION 23 MARCH 1998 

PROJECT: SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTE 
LOCATION: NAS CECIL FIELD. JACKSONVILLE. FLORIDA 

WBS 
CODE 

ESTIMATOR: 
PROJECT SIZE: 1.00 LS 
CONSTRUCTION FUNDS AVAILABLE: 0 USD 
CURRENCY: DOLLARS 

DESCRIPTION 

SITE RESTORATION 

-REVEGETATION 

-RE-ESTABLISH ROADS/STRUCTURES/UTILITIES 

DEMOBILIZA TlON 

-DEMOBILIZE CONSTRUCTION 

-DEMOBILIZE PERSONNEL 

OTHER 

-SUPPORT PERSONNEL 

-SYSTEM OPERATION & MAINTENANCE - YEAR 1 

COST/PROJECT 

UOM BASED ON COST! 

1 LS WBS UNIT 

CONSTRUCTION CONTRACT: 
DATABASE USED: 
PRINTING DATE: 03/11/1999 
Page No. 2 
ESTIMATE NAME: FINAL DESIGN ESTIMATE 

CAT CODE: 
UIC: 
PROJECT #: CTO 051 
DATE OF ESTIMATE: 3/12/99 
BID DATE: 

TOTAL MARKED UP COSTS 
MATL LABOR EQUIP OTHER1 

11,367 19,984 642 ° 
407 205 92 Q 

10.960 19,778 551 Q 

° 9,634 647 575 

Q 297 647 575 

Q 9.337 Q Q 

39,034 190,831 397 91,828 

Q 152.438 Q Q 

39.034 38,394 397 91.828 

TOTAL 

31,993 

704 

31.289 

10,856 

1.519 

9.337 

322,089 

152.438 

169,652 



C--ASSEMBL Y CATEGORY REPORT 
SUBMITTAL: FINAL 
SOFTWARE VERSION: SUCCESS 3.1 
REPORT WRITER VERSION: R&R 6.0 
NAVFAC01.RP5 REPORT REVISION 23 MARCH 1998 

PROJECT: SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTE 
LOCATION: NAS CECIL FIELD, JACKSONVILLE, FLORIDA 

WBS 

ESTIMATOR: 
PROJECT SIZE: 1.00LS 
CONSTRUCTION FUNDS AVAILABLE: 0 USD 
CURRENCY: DOLLARS 

CODE DESCRIPTION 

COST/PROJECT 

UOM BASED ON 

1 LS 

COSTI 

WBS UNIT 

CONSTRUCTION CONTRACT: 
DATABASE USED: 
PRINTING DATE: 03/11/1999 
Page No. 1 
ESTIMATE NAME: FINAL DESIGN ESTIMATE 

CAT CODE: 
UIC:' 
PROJECT #: CTO 051 
DATE OF ESTIMATE: 3/12/99 
BID DATE: 

TOTAL MARKED UP COSTS 
MATL LABOR EQUIP OTHER1 TOTAL 

SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTEM, PROJECT TOTALS 712,000 
*****PROJECT SUBTOTALS**** 202,948 316,511 12,963 179,687 712,109 

MOBILIZA TlON 623 11,676 2,075 2,688 17,062 

-MOBILIZE CONSTRUCTION EQUIPMENT/FACILITIES 0 297 647 575 1,519 

-MOBILIZE PERSONNEL 0 9,337 0 0 9,337 

-SETUP/CONSTRUCT TEMPORARY FACILITIES 623 2,041 1,020 0 3,684 

-TEMPORARY UTILITIES 0 0 408 0 408 

-CONSTRUCTION LAYOUT 0 0 0 2,113 2,113 

MONITORING, SAMPLING, TESTING, AND AN 0 0 0 1,714 1,714 
-MONITORING WELLS 0 0 0 1,714 1,714 

SITE WORK 3,008 11,564 5,890 0 20,463 
-DEMOLITION 203 7,043 3,630 0 10,876 
-EARTHWORK 2,805 4,521 2,260 0 9,587 

PHYSICAL TREATMENT 148,915 72,821 3,313 78,127 303,176 
-AIR SPARGING SYSTEM INSTALLATION 52,649 19,707 0 9,338 81,694 
-VAPOR EXTRACTION SYSTEM INSTALLATION 87,026 39,539 0 5,967 132,532 
-SYSTEM ELECTRICAL INSTALLATION 0 0 0 62,822 62,822 
-EQUIPMENT CONTROL AREA AND SYSTEM 9,240 13,575 3,313 0 26,128 
STARTUPITESTING 

DISPOSAL (COMMERCIAL) 0 0 0 4,756 4,756 
-DISPOSAL 0 0 0 4,756 4,756 

SITE RESTORATION 11,367 19,984 642 0 31,993 
-REVEGETATION 407 205 92 0 704 
-RE-ESTABLISH ROADS/STRUCTURES/UTILITIES 10,960 19,778 551 0 31,289 

DEMOBILIZA TlON 0 9,634 647 575 10,856 
-DEMOBILIZE CONSTRUCTION 0 297 647 575 1,519 
EQUIPMENT/FACILITIES 
-DEMOBILIZE PERSONNEL 0 9,337 0 0 9,337 

OTHER 39,034 190,831 397 91,828 322,089 
-SUPPORT PERSONNEL 0 152,438 0 0 152,438 
-SYSTEM OPERATION & MAINTENANCE - YEAR 1 39,034 38,394 397 91,828 169,652 



D--MARKUP REPORT 
SUBMITTAL: FINAL 
SOFTWARE VERSION: SUCCESS 3.1 
REPORT WRITER VERSION: R&R 6.0 
C:\SC31\SYSTEM\NAVFAC01.RP5 REPORT REVISION 2 NOVEMBER 199? 

PROJECT: SITE i6/0U? - AIR SPARGINGNAPOR EXTRACTION 
LOCATION: NAS CECIL FIELD, JACKSONVILLE, FLORIDA 
ESTIMATOR: 
PROJECT SIZE: 1.00 LS 
AUTHORIZED CONSTRUCTION FUNDS: 0 USD 

CONTRACTOR DESCRIPTION 

PRIME PRIME CONTRACTOR 
Overhead and G&A on Labor 
G&A on Material 
G&A and Profit on Subcontract 

COMPOSITE MARKUPS FOR PRIME 
MATERIAL COMPOSITE MARKUP 
LABOR COMPOSITE MARKUP 
EQUIPMENT COMPOSITE MARKUP 
OTHER1 COMPOSITE MARKUP 

Indirects and Profit on Labor 
Profit on Material and Equipment 
Health and Safety Monitoring on Labor, Material, E 

COMPOSITE MARKUPS FOR 16777218 
MATERIAL COMPOSITE MARKUP 
LABOR COMPOSITE MARKUP 
EQUIPMENT COMPOSITE MARKUP 
OTHER1 COMPOSITE MARKUP 

CONSTRUCTION CONTRACT: 
DATABASE USED: 
PRINTING DATE : 03/11/99 
PAGE NUMBER : 1 
ESTIMATE NAME: FINAL DESIGN ESTIMATE 

CAT CODE: 
UIC: 
PROJECT #: CTO 051 
DATE OF ESTIMATE: 3/12/99 
BID DATE: 

MATERIAL LABOR 

0.00 40.00 
10.00 0.00 
0.00 0.00 

1.1000 
1.4000 
1.0000 
1.1500 

0.00 85.00 
10.00 0.00 
3.00 3.00 

1.1330 
1.9055 
1.1330 
1.0000 

EQUIPMENT OTHER1 

0.00 0.00 
0.00 0.00 
0.00 15.00 

0.00 0.00 
10.00 0.00 
3.00 0.00 



E--DETAIL REPORT UNBURDENED CONSTRUCTION CONTRACT: 
FINAL ESTIMATE NAME: FINAL DESIGN ESTIMATE 
SOFTWARE VERSION: SUCCESS 3.1 DATABASE USED: 
REPORT WRITER VERSION: R&R 6.0 PRINTING DATE: 03/11/1999 
C:\SC31\SYSTEM\NAVFAC01.RP5 REPORT REVISION 24 MARCH 1998 Page No. 1 

PROJECT: SITE 16/0U7 - AIR SPARGINGNAPOR EXTRACTION SYSTE CAT CODE: 
LOCATION: NAS CECIL FIELD, JACKSONVILLE, FLORIDA UIC: 
ESTIMATOR: PROJECT #: CTO 051 
PROJECT SIZE: 1.00LS DATE OF ESTIMATE: 3/12/99 
CONSTRUCTION FUNDS AVAILABLE: 0 USD BID DATE: 
CURRENCY: DOLLARS 

WBS TOTAL COSTS 
CODE DESCRIPTION QTY UM MATERIAL LABOR EQUIPMENT OTHER1 TOTAL 

DBASE SOURCE Contractor/Crew 

33 SITE 16/0U7 - AIR SPARGINGNAPOR EXT 
3301 MOBILIZATION 

330101 MOBILIZE CONSTRUCTION EQUIPMENT/FACILITIES LEVEL CONTRACTOR 10 APPLlEO--PRIME 
Backhoe - 3/4 cy 0.00 29.00 149.00 0.00 178.00 

C/USR -or 1.001s 0 29 149 0 178 
Drill Rig 0.00 0.00 0.00 500.00 500.00 

C/USR SUBr 1.001s 0 0 0 500 500 
Construction Trailer 0.00 30.00 150.00 0.00 180.00 

C/USR ..,,*'* 1.001s 0 30 150 0 180 
Crane 0.00 52.50 272.00 0.00 324.50 

C/USR "'r 1.001s 0 53 272 0 325 

Subtotal Direct Costs 0 112 571 500 1,183 
Prime Contractor PRIME Markups 0 45 0 75 45 
Level Markups 0 141 76 0 217 

TOTAL 330101 MOBILIZE CONSTRUCTION EQUIPMENT/FACILITIES 0 297 647 575 1,519 

330102 MOBILIZE PERSONNEL LEVEL CONTRACTOR 10 APPLlEO--PRIME 
Site Supervisor 0.00 500.00 0.00 0.00 500.00 

C/USR -r 1.00ea 0 500 0 0 500 
Job Foreman 0.00 500.00 0.00 0.00 500.00 

C/USR -I' 1.00ea 0 500 0 0 500 
Field Geologist 0.00 500.00 0.00 0.00 500.00 

C/USR -I' 1.00ea 0 500 0 0 500 
Project Manager 0.00 500.00 0.00 0.00 500.00 

C/USR -I' 2.00ea 0 1,000 0 0 1,000 
Project Engineer 0.00 500.00 0.00 0.00 500.00 

C/USR -r 2.00ea 0 1,000 0 0 1,000 

Subtotal Direct Costs 0 3,500 0 0 3,500 
Prime Contractor PRIME Markups 0 1,400 0 0 1,400 
Level Markups 0 4,437 0 0 4,437 

TOTAL 330102 MOBILIZE PERSONNEL 0 9,337 0 0 9,337 

330104 SETUP/CONSTRUCT TEMPORARY FACILITIES LEVEL CONTRACTOR 10 APPLlEO--PRIME 
Construction Trailer 0.00 0.00 145.00 0.00 145.00 

C/USR -r 3.00mo 0 0 435 0 435 
Construct Temporary Decontamination Pad for Drill Rig 500.00 250.00 0.00 0.00 750.00 

C/USR -r 1.001s 500 250 0 0 750 
Pressure Washer for Drill Rig Decon 0.00 171.75 155.00 0.00 326.75 

C/USR -r 3.00wk 0 515 465 0 980 

Subtotal Direct Costs 500 765 900 0 2,165 
Prime Contractor PRIME Markups 50 306 0 0 356 
Level Markups 73 970 120 0 1,163 

TOTAL 330104 SETUP/CONSTRUCT TEMPORARY FACILITIES 623 2,041 1,020 0 3,684 

330105 TEMPORARY UTILITIES LEVEL CONTRACTOR 10 APPLlEO--PRIME 
Portable Toilets 0.00 0.00 120.00 0.00 120.00 

C/USR -/* 3.00mo 0 0 360 0 360 

Subtotal Direct Costs 0 0 360 0 360 
Level Markups 0 0 48 0 48 

TOTAL 330105 TEMPORARY UTILITIES 0 0 408 0 408 

330190 CONSTRUCTION LAYOUT LEVEL CONTRACTOR 10 APPLlEO--PRIME 
Site Survey 0.00 0.00 0.00 735.00 735.00 

C/USR SUB/' 2.50ac 0 0 0 1,838 1,838 

Subtotal Direct Costs 0 0 0 1,838 1,838 

TOTAL 330190 CONSTRUCTION LAYOUT 0 0 0 2,113 2,113 



E--DETAIL REPORT UNBURDENED 
FINAL 

WBS 

ESTIMATE NAME: FINAL DESIGN ESTIMATE 
PRINTING DATE: 03/11/1999 
Page No. 2 

TOTAL COSTS 
CODE DESCRIPTION QTY UM MATERIAL LABOR EQUIPMENT OTHER1 
DBASE SOURCE Contractor/Crew 

330190 CONSTRUCTION LAYOUT LEVEL CONTRACTOR 10 APPLlEO--PRIME 

3302 

SUBTOTAL 3301 MOBILIZATION 
MARKUP 

TOTAL 3301 MOBILIZATION 

330204 MONITORING WELLS LEVEL CONTRACTOR 10 APPLlEO--PRIME 

C/USR 

C/USR 

Flush Mount Protective Casing 
SUB/' 

Vapor Monitoring Well Installation- 2" PVC - HSA 
SUB/' 

Subtotal Direct Costs 

TOTAL 330204 MONITORING WELLS 

6.00ea 

24.00vf 

SUBTOTAL 33.02 MONITORING, SAMPLING, TESTING, AND ANALYSIS 
MARKUP 

TOTAL 33.02 MONITORING, SAMPLING, TESTING, AND ANALYSIS 

3303 SITE WORK 
330301 DEMOLITION LEVEL CONTRACTOR 10 APPLlEO--PRIME 

C/USR 

C/USR 

C/USR 

Concrete Removal to 6" thick, hydraulic hammer 
-/* 

Cut Concrete for Removal 6" thick 
-/* 

Concrete Disposal (5 mile haul) 
-/* 

Subtotal Direct Costs 
Prime Contractor PRIME Markups 
Level Markups 

TOTAL 330301 DEMOLITION 

600.00sy 

80.001f 

100.00cy 

330303 EARTHWORK LEVEL CONTRACTOR 10 APPLlEO--PRIME 

C/USR 

C/USR 

C/USR 

C/USR 

Excavation, Backfill, and Compaction - Trenches/Grassed Area 
-/* 7.00day 

30 mil Polyethylene 
-/* 2,250.00sf 

GeonetlGeotextile 
***/* 1,700.00sf 

4" Perforated Polyethylene Pipe w/ silt sock 
***1' 120.001f 

Subtotal Direct Costs 
Prime Contractor PRIME Markups 
Level Markups 

TOTAL 330303 EARTHWORK 

SUBTOTAL 3303 SITE WORK 
MARKUP 

TOTAL 3303 SITE WORK 

3313 PHYSICAL TREATMENT 
331323 

500 
1.246 

623 

0.00 
o 

0.00 
o 
o 
o 

o 
0.000 

o 

0.00 
o 

2.04 
163 

0.00 
o 

163 
16 
24 

203 

0.00 
o 

0.71 
1,598 
0.34 
577 

0.64 
76 

2,251 
225 
329 

2,805 

2,414 
1.246 
3,008 

4,377 
2.668 
11,676 

0.00 
o 

0.00 
o 

1,831 
1.133 

2,075 

2,338 
1.150 
2,688 

0.00 176.34 
o 1,058 

0.00 18.00 
o 432 
-----

o 1,490 
0----

o 

o 
0.000 

o 

3.70 
2,220 

2.40 
192 

2.28 
228 

2,640 
1,056 
3,347 

7,043 

220.40 
1,543 
0.03 

68 
0.03 

51 
0.28 

34 
----

1,695 
678 

2,149 

4,521 

4,335 
2.668 
11,564 

o 1,714 

o 
0.000 

o 

1,490 
1.150 
1,714 

3.90 0.00 
2,340 0 

1.80 0.00 
144 0 
7.20 0.00 
720 0 

--------
3,204 0 

o 0 
426 0 

3,630 0 

285.00 0.00 
1,995 a 

0.00 0.00 
a a 

0.00 0.00 
a a 

0.00 0.00 
o a 

--------
1,995 a 

a a 
265 a 

2,260 0 

5,199 
1.133 

5,890 

o 
0.000 

a 

33132301 AIR SPARGING SYSTEM INSTALLATION LEVEL CONTRACTOR ID APPLlEO~-PRIME 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

Air Sparging Compressor (20 hpj 
-I' 

Freight - Air Sparging Compressors 
-I' 

Wastewater Storage Tank - 250 gallons 

2" Steel Pipe 

2" Steel Butterfiy Valve 

2" Steel Pressure Regulators 

2" Steel Gate Valve 
***/* 

1.001s 

1.001s 

1.00ea 

100.001f 

6.00ea 

8.00ea 

8.00ea 

18789.56 
18,790 

0.00 
o 

530.00 
530 

2.88 
288 

121.90 
731 

61.48 
492 

91.69 
734 

450.00 
450 
0.00 

o 
0.00 

o 
2.88 
288 

44.55 
267 

29.70 
238 

50.49 
404 

0.00 
a 

0.00 
a 

0.00 
a 

0.00 
a 

0.00 
a 

0.00 
a 

0.00 
o 

0.00 
o 

266.80 
267 
0.00 

o 
0.00 

o 
0.00 

o 
0.00 

a 
0.00 

o 

TOTAL 

162,957 
0.105 

17,062 

176.34 
1,058 
18.00 

432 

1,490 

1,714 

156,250 
0.011 
1,714 

7.60 
4,560 

6.24 
499 
9.48 
948 

6,007 
1,072 
3,797 

10,876 

505.40 
3,538 
0.74 

1,665 
0.37 
628 
0.92 
110 

5,941 
903 

2,743 

9,587 

168,197 
0.122 

20,463 

19,239.56 
19,240 
266.80 

267 
530.00 

530 
5.76 
576 

166.45 
999 

91.18 
729 

142.18 
1,137 
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WBS 
CODE DESCRIPTION QTY UM MATERIAL LABOR 

DBASE SOURCE Contractor/Crew 

331323 
33132301 AIR SPARGING SYSTEM INSTALLATION 

2" Steel Pressure Relief Valve 
LEVEL CONTRACTOR 10 APPLlEO--PRIME 

397.50 6.83 
7 

104.76 
629 

14.77 
236 

21.86 
153 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

2" Steel Flow Meters 
-1* 

2" Steel 90's 
-1* 

2" SteelTs 

Misc. Steel Fittings 
-1* 

2" PVC Pipe 
-1* 

2" PVC Couplers 
-1* 

Vault Boxes - 2'x2'x2' w/ Locking Cover 
-1* 

2" PVC Ball Valves 

2" PVC Pressure Regulator Valves 

2" Pressure Gauges 
-I' 

2" PVC 90's 

2" PVCTs 

Misc. PVC Fittings 
-1* 

Mud Rotary 2" PVC Sparging Well Installation 
SUB/' 

Well Development 
SU81* 

55 gallon drums for mud/drill cuttings/development water 
SUBI* 

Containerize IDW 
SUBI* 

Subtotal Direct Costs 
Prime Contractor PRIME Markups 
Level Markups 

TOTAL 33132301 AIR SPARGING SYSTEM INSTALLATION 

1.00ea 

6.00ea 

16.00ea 

7.00ea 

1.001s 

800.001f 

40.00ea 

9.00ea 

6.00ea 

6.00ea 

10.00ea 

6.00ea 

6.00ea 

1.001s 

320.00vf 

4.00ea 

4.00ea 

4.00ea 

398 
1452.20 

8,713 
6.57 
105 

9.82 
69 

530.00 
530 

2.52 
2,018 
10.06 

402 
371.00 

3,339 
105.68 

634 
445.20 

2,671 
60.95 

610 
13.64 

82 
18.16 

109 
1000.00 

1,000 
0.00 

o 
0.00 

o 
0.00 

o 
0.00 

o 
42,244 

4,224 
6,180 

52,649 

250.00 
250 

0.62 
496 
9.57 
383 

265.00 
2,385 
31.81 

191 
68.31 

410 
14.85 

149 

101 
16.89 

101 
250.00 

250 
0.00 

o 
0.00 

o 
0.00 

o 
0.00 

o 
7,387 
2,955 
9,365 

19,707 

33132302 VAPOR EXTRACTION SYSTEM INSTALLATION LEVEL CONTRACTOR 10 APPLlEO--PRIME 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

Extraction Pump 

Moisture Separator 
-1* 

Freight - Vacuum Extraction Pump 
SUBI* 

4" Steel Pipe 

4" Steel Butterfly Valves 

4" Steel Gate Valves 

Vault Boxes - 2'x2'x2' w/ Locking Cover 

4" PVC Pipe 
-1* 

4" x 2" PVC Tees 
-1* 

2" PVC Pipe 
-1* 

2" PVC 90's 
-1* 

2" PVC Vacuum Gauges 

2" PVC Ball Valves 

1.001s 

1.001s 

1.001s 

75.001f 

7.00ea 

9.00ea 

24.00ea 

350.001f 

19.00ea 

325.001f 

21.00ea 

21.00ea 

16960.00 
16,960 
530.00 

530 
0.00 

o 
5.62 
421 

129.32 
905 

742.00 
6,678 

371.00 
8,904 

1.56 
545 

24.45 
465 
0.65 
210 
1.54 

32 
60.95 
1,280 

324.36 

450.00 
450 

250.00 
250 

0.00 
a 

2.97 
223 

62.37 
437 

62.37 
561 

265.00 
6,360 

4.41 
1,544 
45.53 

865 
2.05 
666 

14.77 
310 

14.85 
312 

33.56 

TOTAL COSTS 
EQUIPMENT OTHER1 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 0.00 
o 0 

0.00 0.00 
o 0 

0.00 0.00 
o 0 

0.00 0.00 
o 0 

0.00 0.00 
o 0 

0.00 0.00 
o 0 

0.00 0.00 
o 0 

0.00 22.75 
o 7,280 

0.00 40.00 
o 160 

0.00 68.30 
o 273 

0.00 35.00 
o 140 
-----

o 8,120 
o 1,218 
o 0 

o 9,338 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 

0.00 
o 

0.00 
o 

200.00 
200 
0.00 

o 
0.00 

o 
0.00 

a 
0.00 

o 
0.00 

o 
0.00 

a 
0.00 

o 
0.00 

o 
0.00 

o 
0.00 

TOTAL 

404.33 
404 

1,556.96 
9,342 
21.34 

341 
31.68 

222 
780.00 

780 
3.14 

2,514 
19.63 

785 
636.00 

5,724 
137.49 

825 
513.51 
3,081 
75.80 

758 
30.53 

183 
35.05 

210 
1,250.00 

1,250 
22.75 
7,280 
40.00 

160 
68.30 

273 
35.00 

140 

57,752 
7,179 

15,545 

81,694 

17,410.00 
17,410 
780.00 

780 
200.00 

200 
8.59 
644 

191.69 
1,342 

804.37 
7,239 

636.00 
15,264 

5.97 
2,089 
69.98 
1,330 
2.70 
B76 

16.31 
342 

75.80 
1,592 

357.92 



E--DETAIL REPORT UNBURDENED 
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WBS 
CODE DESCRIPTION 
DBASE SOURCE Contractor/Crew 

331323 
33132302 VAPOR EXTRACTION SYSTEM INSTALLATION 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

2" PVC Gate Valves 

Misc. PVC Fittings 

HSA 2" PVC Extraction Well Installation 
SUB/· 

55 gallon drums for mud/drill cuttings/development water 
SUB/· 

Containerize lOW 
SUB/· 

GAC Units - 2000 pounds each 

Transfer Pump - 1 hp 
-r 

Subtotal Direct Costs 
Prime Contractor PRIME Markups 
Level Markups 

TOTAL 33132302 VAPOR EXTRACTION SYSTEM INSTALLATION 

QTY UM 

ESTIMATE NAME: FINAL DESIGN ESTIMATE 
PRINTING DATE: 03/11/1999 

Page No. 4 

TOTAL COSTS 
MATERIAL LABOR EQUIPMENT OTHER1 

LEVEL CONTRACTOR 10 APPLlEO--PRIME 
21.00ea 

21.00ea 

1.001s 

133.001f 

19.00ea 

19.00ea 

2.00ea 

1.00ea 

6,812 
415.52 

8,726 
500.00 

500 
0.00 

o 
0.00 

o 
0.00 

o 
7414.70 

14,829 
2029.90 

2,030 

69,828 
6,983 

10,216 

87,026 

705 
29.70 

624 
250.00 

250 
0.00 

o 
0.00 

o 
0.00 

o 
500.00 

1,000 
265.48 

265 
----

14,821 
5,929 

18,789 

39,539 

o 0 
0.00 0.00 

o 0 
0.00 0.00 

o 0 
0.00 22.75 

o 3,026 
0.00 68.30 

o 1,298 
0.00 35.00 

o 665 
0.00 0.00 

o 0 
0.00 0.00 

o 0 
----- -----

o 5,188 
o 778 
o 0 

o 5,967 

33132303 SYSTEM ELECTRICAL INSTALLATION LEVEL CONTRACTOR 10 APPLlEO--PRIME 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

C/USR 

20-foot Wooden Utility Poles 
SUB/· 

25' High Aerial Lift 
SUB/· 

10' Ground Rods 
SUB/· 

#2 AWG Bare Copper Ground Cable 
SUBr 

480 V-120 V/1 00 KVa Transformer 
SUBr 

Load Center, 3W, 120/240V, Single Phase, 20 Circuits 
SUBr 

Meter Center - 4 terminals, 200 Amp 
SUB/· 

30 amp fused disconnect switch 
SUB/· 

100 amp fused disconnect switch 
SUBr 

200 Amp Outdoor Disconnect Switch (4 wire) fused 
SUBr 

Number 1, FVNR Starter, NEMA 12 
SUBr 

3/4" Conduit 
SUBr 

1-1/2" Conduit 
SUBr 

1" PVC Conduit 
SUBr 

500 KCMIL 1/cXHHW 
SUBr 

#2AWGXHHW 
SUBr 

#12AWGTHHN 
SUBr 

4-lamp Fluorescent Fixture, Rapid Start 
SUB/· 

Duplex Receptacle, Industrial Grade 
SUB/· 

Labor - 4 electricians 
SUB/· 

Subtotal Direct Costs 

TOTAL 33132303 SYSTEM ELECTRICAL INSTALLATION 

1.00ea 

1.00day 

5.00ea 

1.00Clf 

1.00ea 

1.00ea 

1.00ea 

3.00ea 

1.00ea 

1.00ea 

4.00ea 

500.001f 

i00.001f 

300.001f 

8.00Clf 

4.00Clf 

30.00Clf 

8.00ea 

6.00ea 

3.00wks 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 
o 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

0.00 
o 

----
o 
o 

0.00 525.00 
o 525 

0.00 735.00 
o 735 

0.00 116.00 
o 580 

0.00 134.00 
o 134 

0.00 2950.00 
o 2,950 

0.00 310.00 
o 310 

0.00 40.00 
o 40 

0.00 149.00 
o 447 

0.00 335.00 
o 335 

0.00 1950.00 
o 1,950 

0.00 700.00 
o 2,800 

0.00 1.55 
o 775 

0.00 3.35 
o 335 

0.00 0.90 
o 270 

0.00 465.00 
o 3,720 

0.00 26.00 
o 104 

0.00 7.40 
o 222 

0.00 2950.00 
o 23,600 

0.00 5.95 
o 36 

0.00 4920.00 
o 14,760 

--------
o 54,628 

o 62,822 

33132304 EQUIPMENT CONTROL AREA AND SYSTEM STARTUPITESTING LEVEL CONTRACTOR 10 APPLlEO--PRIME 

C/USR 

12 x 20 Canopy 
-/* 1.001s 

4070.40 
4,070 

748.00 
748 

180.00 
180 

0.00 
o 

TOTAL 

7,516 
445.22 

9,350 
750.00 

750 
22.75 
3,026 
68.30 
1,298 
35.00 

665 
7,914.70 

15,829 
2,295.38 

2,295 

89,838 
12,911 
29,005 

132,532 

525.00 
525 

735.00 
735 

116.00 
580 

134.00 
134 

2,950.00 
2,950 

310.00 
310 

40.00 
40 

149.00 
447 

335.00 
335 

1,950.00 
1,950 

700.00 
2,800 

1.55 
775 
3.35 
335 

0.90 
270 

465.00 
3,720 
26.00 

104 
7.40 
222 

2,950.00 
23,600 

5.95 
36 

4,920.00 
14,760 

54,628 

62,822 

4,998.40 
4,998 
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WBS TOTAL COSTS 
CODE DESCRIPTION QTY UM MATERIAL LABOR EQUIPMENT OTHER1 TOTAL 
DBASE SOURCE Contractor/Crew 

331323 
33132304 EQUIPMENT CONTROL AREA AND SYSTEM STARTUPITESTING LEVEL CONTRACTOR 10 APPLlED--PRIME 

6' Chain Link Fence 10.28 2.80 1.80 0.00 14.88 
C/USR *-/* 106.001f 1,090 297 191 0 1,577 

8' Double Swing Gate 503.50 235.00 169.00 0.00 907.50 
C/USR -1* 1.00ea 504 235 169 a 908 

6" Concrete Slab on Grade, Reinforced 2.67 3.05 1.00 0.00 6.72 
C/USR -1* 300.00sf 801 915 300 0 2,016 

Security Lighting on Pole 948.70 215.50 0.00 0.00 1,164.20 
C/USR -1* 1.001s 949 216 0 0 1,164 

Crane to offload Equipment 0.00 249.20 217.00 0.00 466.20 
C/USR -1* 2.00 days 0 498 434 0 932 

Fork lift 0.00 0.00 575.00 0.00 575.00 
C/USR -1* 2.00wk 0 0 1,150 0 1,150 

Pipe Testing 0.00 500.00 250.00 0.00 750.00 
C/USR -1* 1.001s 0 500 250 0 750 

System Startup and Testing - First week of Operation 0.00 1680.00 250.00 0.00 1,930.00 
C/USR -I' 1.001s 0 1,680 250 0 1,930 

Subtotal Direct Costs 7,414 5,089 2,924 0 15,426 
Prime Contractor PRIME Markups 741 2,035 0 0 2,777 
Level Markups 1,085 6,451 389 0 7,924 

TOTAL 33132304 EQUIPMENT CONTROL AREA AND SYSTEM 9,240 13,575 3,313 0 26,128 
STARTUPfTESTING 

SUBTOTAL 3313 PHYSICAL TREATMENT 119,486 27,297 2,924 67,936 305,957 
MARKUP 1.246 2.668 1.133 1.150 0.991 

TOTAL 3313 PHYSICAL TREATMENT 148,915 72,821 3,313 78,127 303,176 

3319 DISPOSAL (COMMERCIAL) 
331903 DISPOSAL LEVEL CONTRACTOR 10 APPLIED-PRIME 

Transport and Dispose of Mud/Drill Cuttings 0.00 0.00 0.00 112.00 112.00 
C/USR SUBI* 23.00drum 0 0 0 2,576 2,576 

Transport and Dispose of Well Development Water 0.00 0.00 0.00 112.00 112.00 
C/USR SUBI* 5.00drum 0 0 0 560 560 

Waste Characterization/Application Fee 0.00 0.00 0.00 1000.00 1,000.00 
C/USR SUBI* 1.001s 0 0 0 1,000 1,000 

Subtotal Direct Costs 0 0 0 4,136 4,136 

TOTAL 331903 DISPOSAL 0 0 0 4,756 4,756 

SUBTOTAL 3319 DISPOSAL (COMMERCIAL) 0 0 0 4,136 156,250 
MARKUP 0.000 0.000 0.000 1.150 0.030 

TOTAL 3319 DISPOSAL (COMMERCIAL) 0 0 0 4,756 4,756 

3320 SITE RESTORATION 
332004 REVEGETATION LEVEL CONTRACTOR 10 APPLlED--PRIME 

HydroseedlMulch Area 29.68 7.00 7.35 0.00 44.03 
C/USR -1* 11.00msf 326 77 81 0 484 

Subtotal Direct Costs 326 77 81 0 484 
Prime Contractor PRIME Markups 33 31 0 0 63 
Level Markups 48 98 11 0 156 

TOTAL 332004 REVEGETATION 407 205 92 0 704 

332003 RE-ESTABLISH ROADS/STRUCTURES/UTILITIES LEVEL CONTRACTOR 10 APPLIED-PRIME 
Fine Grading 0.00 0.59 0.81 0.00 1.40 

C/USR -/* 600.00sy 0 354 486 0 840 
Install concrete - 6" thick w/ wire mesh 1.58 1.14 0.00 0.00 2.72 

C/USR -/* 5,400.00sf 8,529 6,156 0 0 14,685 
Construction joints 1.77 10.95 0.00 0.00 12.72 

C/USR -/* 80.001f 142 876 0 0 1,018 
Expansion joint/seal 2.47 0.56 0.00 0.00 3.03 

C/USR -/* 50.001f 123 28 0 0 151 

Subtotal Direct Costs 8,794 7,414 486 0 16,694 
Prime Contractor PRIME Markups 879 2,966 0 0 3,845 
Level Markups 1,287 9,399 65 0 10,750 

TOTAL 332003 RE-ESTABLISH ROADS/STRUCTURES/UTILITIES 10,960 19,778 551 0 31,289 
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WBS TOTAL COSTS 
CODE DESCRIPTION QTY UM MATERIAL LABOR EQUIPMENT OTHER1 TOTAL 

DBASE SOURCE Contractor/Crew 

332003 RE-ESTABLISH ROADS/STRUCTURES/UTILITIES LEVEL CONTRACTOR 10 APPLlED--PRIME 

SUBTOTAL 3320 SITE RESTORATION 9,120 7,491 567 a 173,428 
MARKUP 1.246 2.668 1.133 0.000 0.184 

TOTAL 3320 SITE RESTORATION 11,367 19,984 642 a 31,993 

3321 DEMOBILIZATION 
332104 DEMOBILIZE CONSTRUCTION EQUIPMENT/FACILITIES LEVEL CONTRACTOR 10 APPLIED-PRIME 

Backhoe - 3/4 cy 0.00 29.00 149.00 0.00 178.00 
C/USR -/* 1.001s a 29 149 a 178 

Drill Rig 0.00 0.00 0.00 500.00 500.00 
C/USR SUB/- 1.001s a a a 500 500 

Construction Trailer 0.00 30.00 150.00 0.00 180.00 
C/USR -/* 1.001s a 30 150 a 180 

Crane 0.00 52.50 272.00 0.00 324.50 
C/USR -/* 1.001s 0 53 272 a 325 

Subtotal Direct Costs a 112 571 500 1,183 
Prime Contractor PRIME Markups a 45 a 75 45 
Level Mark~ps a 141 76 a 217 

TOTAL 332104 DEMOBILIZE CONSTRUCTION a 297 647 575 1,519 
EQUIPMENT/FACILITIES 

332105 DEMOBILIZE PERSONNEL LEVEL CONTRACTOR 10 APPLIED-PRIME 
Site Supervisor 0.00 500.00 0.00 0.00 500.00 

C/USR -I- 1.00ea a 500 a a 500 
Job Foreman 0.00 500.00 0.00 0.00 500.00 

C/USR -/* 1.00ea a 500 a a 500 
Field Geologist 0.00 500.00 0.00 0.00 500.00 

C/USR -/* 1.00ea a 500 a a 500 
Project Manager 0.00 500.00 0.00 0.00 500.00 

C/USR -/* 2.00ea a 1,000 a a 1,000 
Project Engineer 0.00 500.00 0.00 0.00 500.00 

C/USR -/* 2.00ea 0 1,000 a a 1,000 

Subtotal Direct Costs a 3,500 a a 3,500 
Prime Contractor PRIME Markups 0 1,400 a a 1,400 
Level Markups a 4,437 a a 4,437 

TOTAL 332105 DEMOBILIZE PERSONNEL a 9,337 a a 9,337 

SUBTOTAL 3321 DEMOBILIZATION a 3,612 571 500 160,432 
MARKUP 0.000 2.668 1.133 1.150 0.068 

TOTAL 3321 DEMOBILIZATION a 9,634 647 575 10,856 

3390 OTHER 
339001 SUPPORT PERSONNEL LEVEL CONTRACTOR 10 APPLlED--PRIME 

Site Supervisor 0.00 1285.00 0.00 0.00 1,285.00 
C/USR -/* 9.00Wk a 11,565 a a 11,565 

Job Foreman 0.00 1210.00 0.00 0.00 1,210.00 
C/USR -I- 9.00wk a 10,890 a a 10,890 

Field Geologist 0.00 840.00 0.00 0.00 840.00 
C/USR -I- 3.00Wk a 2,520 a a 2,520 

Project Manager 0.00 1600.00 0.00 0.00 1,600.00 
C/USR -/* 4.50wk a 7,200 a 0 7,200 

Project Engineer 0.00 1600.00 0.00 0.00 1,600.00 
C/USR -/* 4.50wk a 7,200 a a 7,200 

Per Diem 0.00 109.00 0.00 0.00 109.00 
C/USR -/* 163.00mndy a 17,767 a a 17,767 

Subtotal Direct Costs a 57,142 a a 57,142 
Prime Contractor PRIME Markups a 22,857 a a 22,857 
Level Markups 0 72,439 0 0 72,439 

TOTAL 339001 SUPPORT PERSONNEL a 152,438 a a 152,438 

339002 SYSTEM OPERATION & MAINTENANCE - YEAR 1 LEVEL CONTRACTOR 10 APPLlED--PRIME 
Weekly System Checks/Sampling for Remainder of First Month 125.00 1028.00 25.00 0.00 1,178.00 

C/USR -/* 3.00ea 375 3,084 75 a 3,534 
Monthly System Checks/Sampling for Remainder of First Year 375.00 1028.00 25.00 0.00 1,428.00 

C/USR -/* 11.00ea 4,125 11,308 275 0 15,708 
Electrical Usage 0.06 0.00 0.00 0.00 0.06 

C/USR -/* 447,000.00kWh 26,820 0 0 a 26,820 
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339002 SYSTEM OPERATION & MAINTENANCE - YEAR 1 LEVEL CONTRACTOR ID APPLlED--PRIME 
Vapor and Offgas Sample Analysis 0.00 0.00 0.00 250.00 250.00 

C/USR SUBI* 74.00ea 0 0 0 18,500 18,500 
Carbon Usage 0.00 0.00 0.00 1.40 1.40 

C/USR SUB/" 36,000.00Ibs 0 0 0 50,400 50,400 
Hazardous Water from Moisture Sep, Filters - 15 gallons per day 0.00 0.00 0.00 2.00 2.00 

C/USR SUB/" 5,475.00gal 0 0 0 10,950 10,950 

Subtotal Direct Costs 31,320 14,392 350 79,850 125,912 
Prime Contractor PRIME Markups 3,132 5,757 0 11,978 8,889 
Level Markups 4,582 18,245 47 0 22,873 

TOTAL 339002 SYSTEM OPERATION & MAINTENANCE - YEAR 1 39,034 38,394 397 91,828 169,652 

SUBTOTAL 3390 OTHER 31,320 71,534 350 79,850 259,454 
MARKUP 1.246 2.668 1.133 1.150 1.241 

TOTAL 3390 OTHER 39,034 190,831 397 91,828 322,089 

126 DETAIL LINE ITEMS 



K--HARD COpy PRICING DATABASE DATABASE USED: 
SOFTWARE VERSION: SUCCESS 3.1 PRINTING DATE: 03/11/1999 
REPORT WRITER VERSION: R&R 6.0 
C:\SC31\SYSTEM\NAVFAC01.RP5 REPORT REVISION 2 NOVEMBER 1997 

CODE DESCRIPTION UM MATERIAL LABOR EQUIP OTHER1 

33 
33010 MOBILIZE CONSTRUCTION EQUIPMENT/FACILITIES 

Backhoe - 3/4 cy Is 0.00 29.00 149.00 0.00 

Drill Rig Is 0.00 0.00 0.00 500.00 

Construction Trailer Is 0.00 30.00 150.00 0.00 

Crane Is 0.00 52.50 272.00 0.00 

33010 MOBILIZE PERSONNEL 
Site Supervisor ea 0.00 500.00 0.00 0.00 

Job Foreman ea 0.00 500.00 0.00 0.00 

Field Geologist ea 0.00 500.00 0.00 0.00 

Project Manager ea 0.00 1,000.00 0.00 0.00 

Project Engineer ea 0.00 1,000.00 0.00 0.00 

33010 SETUP/CONSTRUCT TEMPORARY FACILITIES 
Construction Trailer mo 0.00 0.00 435.00 0.00 

Construct Temporary Decontamination Pad for Drill Rig Is 500.00 250.00 0.00 0.00 

Pressure Washer for Drill Rig Decon wk 0.00 515.25 465.00 0.00 

33010 TEMPORARY UTILITIES 
Portable Toilets mo 0.00 0.00 360.00 0.00 

33019 CONSTRUCTION LAYOUT 
Site Survey ac 0.00 0.00 0.00 1,837.50 

33020 MONITORING WELLS 
Flush Mount Protective Casing ea 0.00 0.00 0.00 1,058.04 

Vapor Monitoring Well Installation- 2" PVC - HSA vf 0.00 0.00 0.00 432.00 

33030 DEMOLITION 
Concrete Removal to 6" thick, hydraulic hammer sy 0.00 2,220.00 2,340.00 0.00 

Cut Concrete for Removal 6" thick If 153.60 192.00 144.00 0.00 

Concrete Disposal (5 mile haul) cy 0.00 228.00 720.00 0.00 

33030 EARTHWORK 
Excavation, Backfill, and Compaction - TrencheslGrassed Area day 0.00 1,542.80 1,995.00 0.00 

30 mil Polyethylene sf 1,507.50 67.50 0.00 0.00 

GeoneVGeotextile sf 544.00 51.00 0.00 0.00 

4" Perforated Polyethylene Pipe wi silt sock If 72.00 33.60 0.00 0.00 

33132 AIR SPARGING SYSTEM INSTALLATION 
Air Sparging Compressor (20 hpj Is 17,726.00 450.00 0.00 0.00 

Freight - Air Sparging Compressors Is 0.00 0.00 0.00 266.80 

Wastewater Storage Tank - 250 gallons ea 500.00 0.00 0.00 0.00 

2" Steel Pipe If 272.00 288.00 0.00 0.00 

2" Steel Butterfly Valve ea 690.00 267.30 0.00 0.00 

2" Steel Pressure Regulators ea 464.00 237.60 0.00 0.00 

2" Steel Gate Valve ea 692.00 403.92 0.00 0.00 

2" Steel Pressure Relief Valve ea 375.00 6.83 0.00 0.00 

2" Steel Flow Meters ea 8,220.00 628.56 0.00 0.00 

2" Steel 90's ea 99.20 236.32 0.00 0.00 

2" Steel T's ea 64.82 153.02 0.00 0.00 

Misc. Steel Fittings Is 500.00 250.00 0.00 0.00 

2" PVC Pipe If 1,904.00 496.00 0.00 0.00 

2" PVC Couplers ea 379.60 382.80 0.00 0.00 

Vault Boxes - 2'x2'x2' wi Locking Cover ea 3,150.00 2,385.00 0.00 0.00 

2" PVC Ball Valves ea 598.20 190.86 0.00 0.00 

2" PVC Pressure Regulator Valves ea 2,520.00 409.86 0.00 0.00 

2" Pressure Gauges ea 575.00 148.50 0.00 0.00 

2" PVC 90's ea 77.22 101.34 0.00 0.00 

2" PVC T's ea 102.78 101.34 0.00 0.00 

Misc. PVC Fittings Is 1,000.00 250.00 0.00 0.00 

Mud Rotary 2" PVC Sparging Well Installation vf 0.00 0.00 0.00 7,280.00 



K--HARD COPY PRICING DATABASE 
PRINTING DATE: 03/11/1999 

CODE DESCRIPTION 

Well Development 

55 gallon drums for mud/drill cuttings/development water 

Containerize IDW 

33132 VAPOR EXTRACTION SYSTEM INSTALLATION 
Extraction Pump 

Moisture Separator 

Freight - Vacuum Extraction Pump 

4" Steel Pipe 

4" Steel Butterfly Valves 

4" Steel Gate Valves 

Vault Boxes - 2'x2'x2' w/ Locking Cover 

4" PVC Pipe 

4" x 2" PVC Tees 

2" PVC Pipe 

2" PVC 90's 

2" PVC Vacuum Gauges 

2" PVC Ball Valves 

2" PVC Gate Valves 

Misc. PVC Fittings 

HSA 2" PVC Extraction Well Installation 

55 gallon drums for mud/drill cuttings/development water 

Containerize IDW 

GAC Units - 2000 pounds each 

Transfer Pump - 1 hp 

33132 SYSTEM ELECTRICAL INSTALLATION 
20-foot Wooden Utility Poles 

25' High Aerial Lift 

10' Ground Rods 

#2 AWG Bare Copper Ground Cable 

480 V-120 V/l00 KVa Transformer 

Load Center, 3W, 120/240V, Single Phase, 20 Circuits 

Meter Center - 4 terminals, 200 Amp 

30 amp fused disconnect switch 

100 amp fused disconnect switch 

200 Amp Outdoor Disconnect Switch (4 wire) fused 

Number 1, FVNR Starter, NEMA 12 

3/4" Conduit 

1-1/2" Conduit 

1" PVC Conduit 

500 KCMIL l/c XHHW 

#2AWGXHHW 

#12AWGTHHN 

4-lamp Fluorescent Fixture, Rapid Start 

Duplex Receptacle, Industrial Grade 

Labor - 4 electricians 

33132 EQUIPMENT CONTROL AREA AND SYSTEM STARTUPITESTING 
12 x 20 Canopy 

6' Chain Link Fence 

8' Double Swing Gate 

6" Concrete Slab on Grade, Reinforced 

Security Lighting on Pole 

Crane to offload Equipment 

Fork lift 

Pipe Testing 

System Startup and Testing - First week of Operation 

33190 DISPOSAL 
Transport and Dispose of Mud/Drill Cuttings 

Transport and Dispose of Well Development Water 

Waste Characterization/Application Fee 

UM 
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MATERIAL 

0.00 
0.00 

0.00 

16,000.00 

500.00 

0.00 

397.50 

854.00 

6,300.00 

8,400.00 

514.50 

438.33 

198.25 

30.45 

1,207.50 

6,426.00 

8,232.00 

500.00 

0.00 

0.00 

0.00 

13,990.00 

1,915.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3,840.00 

1,028.20 

475.00 

756.00 

895.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

LABOR 

0.00 
0.00 

0.00 

450.00 

250.00 

0.00 

222.75 

436.59 

561.33 

6,360.00 

1,543.50 

865.D7 

666.25 

310.17 

311.85 

704.76 

623.70 

250.00 

0.00 

0.00 

0.00 

1,000.00 

265.48 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

748.00 

296.80 

235.00 

915.00 

215.50 

498.40 

0.00 

500.00 

1,680.00 

0.00 

0.00 

0.00 

EQUIP 

0.00 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

180.00 

190.80 

169.00 

300.00 

0.00 

434.00 

1,150.00 

250.00 

250.00 

2 

0.00 

0.00 

0.00 

OTHER1 

160.00 
273.20 

140.00 

0.00 

0.00 

200.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

3,025.75 

1,297.70 

665.00 

0.00 

0.00 

525.00 

735.00 

580.00 

134.00 

2,950.00 

310.00 

40.00 

447.00 

335.00 

1,950.00 

2,800.00 

775.00 

335.00 

270.00 

3,720.00 

104.00 

222.00 

23,600.00 

35.70 

14,760.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

2,576.00 

560.00 

1,000.00 



K--HARD COPY PRICING DATABASE 
PRINTING DATE: 03/11/1999 

CODE DESCRIPTION UM MATERIAL LABOR EQUIP OTHER1 

33200 REVEGETATION 
Hydroseed/Mulch Area msf 308.00 77.00 80.85 0.00 

33200 RE-ESTABLISH ROADS/STRUCTURES/UTILITIES 
Fine Grading sy 0.00 354.00 486.00 0.00 

Install concrete - 6" thick w/ wire mesh sf 8,046.00 6,156.00 0.00 0.00 

Construction joints If 133.60 876.00 0.00 0.00 

Expansion joint/seal If 116.50 28.00 0.00 0.00 

33210 DEMOBILIZE CONSTRUCTION EQUIPMENT/FACILITIES 
Backhoe - 3/4 cy Is 0.00 29.00 149.00 0.00 

Drill Rig Is 0.00 0.00 0.00 500.00 

Construction Trailer Is 0.00 30.00 150.00 0.00 

Crane Is 0.00 52.50 272.00 0.00 

33210 DEMOBILIZE PERSONNEL 
Site Supervisor ea 0.00 500.00 0.00 0.00 

Job Foreman ea 0.00 500.00 0.00 0.00 

Field Geologist ea 0.00 500.00 0.00 0.00 

Project Manager ea 0.00 1,000.00 0.00 0.00 

Project Engineer ea 0.00 1,000.00 0.00 0.00 

33900 SUPPORT PERSONNEL 
Site Supervisor wk 0.00 11,565.00 0.00 0.00 

Job Foreman wk 0.00 10,890.00 0.00 0.00 

Field Geologist wk 0.00 2,520.00 0.00 0.00 

Project Manager wk 0.00 7,200.00 0.00 0.00 

Project Engineer wk 0.00 7,200.00 0.00 0.00 

Per Diem mndy 0.00 17,767.00 0.00 0.00 

33900 SYSTEM OPERATION & MAINTENANCE - YEAR 1 
Weekly System Checks/Sampling for Remainder of First Month ea 375.00 3,084.00 75.00 0.00 

Monthly System Checks/Sampling for Remainder of First Year ea 4,125.00 11,308.00 275.00 0.00 

Electrical Usage kWh 26,820.00 0.00 0.00 0.00 

Vapor and Offgas Sample Analysis ea 0.00 0.00 0.00 18,500.00 

Carbon Usage Ibs 0.00 0.00 0.00 50,400.00 

Hazardous Water from Moisture Sep, Filters - 15 gallons per day gal 0.00 0.00 0.00 10,950.00 

126 DETAIL LINE ITEMS 
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