
 
 

N65928.AR.001190
NTC ORLANDO

5090.3a
 
 
 
 
 
 
 
 
 
 
 
 
 
 

TREATMENT EFFICIENCY MONITORING FOR STUDY AREA 36 WITH TRANSMITTAL
LETTER NTC ORLANDO FL

7/6/2001
CH2M HILL



SA36, treatment efficiency rpt_cvrltr.doc 1

July 6, 2001

Ms. Barbara Nwokike
Southern Division, Naval Facilities Engineering Command
P.O. Box 190010
North Charleston, SC  29419-9010

RE: Contract No. N62467-98-D-0995
Contract Task Order 0017 - Naval Training Center (NTC) Orlando - Orlando, Florida
Treatment Efficiency Monitoring Report for Study Area 36, 

Dear Ms. Nwokike:

Enclosed please find 2 copies of the Treatment Efficiency Monitoring Report for Study Area
36, Naval Training Center, Orlando.  The report describes the results of the first round of
treatment efficiency sampling completed at the site in April 2001.  Copies are also being
distributed to members of the Orlando Partnering Team.  

If you have any questions regarding this document, please call.

Sincerely,

CH2M HILL CONSTRUCTORS, Inc.

Steven N. Tsangaris, P.E.
Project Manager

cc: Wayne Hansel, SOUTHDIV (2 copies)
Nancy Rodriguez, USEPA Region IV (2 copies)
David Grabka, FDEP (2 copies)
Rick Allen, HLA
Steve McCoy, Tetra Tech NUS
Craig Haas, CH2M HILL 
Jennifer Ottoson, CH2M HILL 
Tom Palaia, CH2M HILL
CCI Project File No. 152044

C C I NAVY RAC
CH2MHILL Constructors, Inc.
115 Perimeter Center Place, NE
Suite 700
Atlanta, GA
30346-1278
TEL 770.604.9095
FAX 770.604.9282



Treatment Efficiency Report
Study Area 36, Main Base

Naval Training Center Orlando
Orlando, Florida 

Contract No. N62467-98-D-0995
Contract Task Order No. 0017

Submitted to:

U.S. Naval Facilities
Engineering Command

Southern Division

Prepared by:

115 Perimeter Center Place, N.E.
Suite 700

Atlanta, GA 30346

July 2001



NAVYRAC\0017\SA36, TREATMENT EFFICIENCY REPORT II

Contents

1.0 Introduction.........................................................................................................................1-1
1.1 Site Location and Description...............................................................................1-1
1.2 Site Background and History................................................................................1-1

2.0 Summary of Field Activities and Results ......................................................................2-1
2.1 Analytical Results and Contaminant Trends .....................................................2-2

3.0 Natural Attenuation Evaluation ......................................................................................3-1
3.1 SA-39 Zone A Groundwater Results ...................................................................3-1
3.2 SA-39 Zone B Groundwater Results ....................................................................3-1
3.3 SA-39 Zone C Groundwater Results....................................................................3-2
3.4 Natural Attenuation Evaluation Conclusions....................................................3-2

4.0 Conclusions and Recommendations...............................................................................4-1
5.0 References............................................................................................................................5-1

Tables
2-1 SA-36 Groundwater Level Elevations, April 5, 2001.....................................................2-4
2-2 Water Quality Data, Natural Attenuation Parameters,

December 2000 and March 2001 Sampling Events ........................................................2-8
2-3 Water Quality Data, December 2000 and March 2001 ..................................................2-9
2-4 Summary of Detected Contaminants,

December 2000 and March 2001 Sampling Events ......................................................2-10
2-5 Summary of Analytical Contaminants,

December 2000 and March 2001 Sampling Events ......................................................2-11

Figures
1-1 Site Location Map...............................................................................................................1-3
1-2 Groundwater Exceedances................................................................................................1-4
2-1 Groundwater Sampling Results .......................................................................................2-3
2-2 Shallow (A) Zone Groundwater Contour Map..............................................................2-5
2-3 Intermediate (B) Zone Groundwater Contour Map ......................................................2-6
2-4 Deep (C) Zone Groundwater Contour Map...................................................................2-7

Appendices
A Monitoring Well Purging and Sampling Logs
B Analytical Laboratory Reports
C Natural Attenuation Technical Memorandum



NAVYRAC\0017\SA36, TREATMENT EFFICIENCY REPORT III

Acronyms

ABB ES ABB Environmental Services

bls below land surface

CCI CH2M HILL Constructors, Inc.
CompQAP Comprehensive Quality Assurance Plan
CTO Contract Task Order 

DO dissolved oxygen

EPA U.S. Environmental Protection Agency
ESSR Environmental Site Screening Report

FDEP Florida Department of Environmental Protection 
FL-PRO Florida Petroleum Residual Organic

GCTL groundwater cleanup target level

HLA Harding Lawson Associates

IRA interim remedial action

µg/L micrograms per liter
mg/L milligrams per liter
MEE methane, ethane, and ethene
mV millivolts

NTC Naval Training Center

OPT Orlando Partnering Team
ORP oxidation-reduction potential

PAH polynuclear aromatic hydrocarbon
PCE tetrachloroethene
POP Project Operations Plan

SA Study Area
SI Site Investigation

TOC total organic compound
TPH total petroleum hydrocarbon
TRPH total recoverable petroleum hydrocarbon
TtNUS Tetra Tech NUS

VOC volatile organic compound



NAVYRAC\0017\SA36, TREATMENT EFFICIENCY REPORT 1-1

1.0 Introduction

This report presents the results of the baseline and first round groundwater sampling
performed by CH2M HILL Constructors, Inc. (CCI) at Study Area 36 (SA-36) at Naval
Training Center (NTC) Orlando, Orlando, Florida, completed in December 2000 and
March 2001, respectively. The December 2000 sampling represents the baseline groundwater
concentrations before the implementation of enhanced biodegradation Interim Remedial
Action (IRA) using vegetable oil. The March 2001 sampling represents the first round
(Round 1) of groundwater data collected 2 months after the vegetable oil injection.

This work was performed under Contract No. N62467-98-D-0995, Contract Task Order
(CTO) No. 0017. Field activities were performed in accordance with the Work Plan
Addendum 1-C, Study Areas 17, 36, and 39 (CCI, August 2000), the Work Plan for Enhanced In-
Situ Bioremediation of Chlorinated Solvents Via Vegetable Oil Injection at SA-36, (CCI, November
2000), the Basewide Work Plan (CCI, 1999), and the Project Operations Plan (POP) for Site
Investigations and Remedial Investigations (ABB ES, 1997).

1.1 Site Location and Description
Study Area 36 is located in the southwest area of the Main Base at the Naval Training Center
in Orlando, Florida, as shown on Figure 1-1. The Main Base has been modified by Orlando
NTC Partners to develop the land for residential use. The SA-36 site previously contained
Buildings 2121 and 2122, and the western half of the Public Works Yard. The areas to the
east and south of Building 2121 were used to store a variety of items including pipes, fire
hydrants, bricks, and hazardous materials such as waste oil drums, transformers and
batteries. Building 2122 was the Paint Shop. Paints and paint thinner were stored inside the
building. A flammable materials storage cabinet was located at the north end of the
building. Since the land development activities at the Main Base, the site area has been
cleared of any buildings or roadways.

1.2 Site Background and History
An initial site screening investigation was conducted by Harding Lawson Associates (HLA)
in 1997. The results of the initial screening investigation detected concentrations of metals,
total recoverable petroleum hydrocarbons (TRPH), and polynuclear aromatic hydrocarbons
(PAHs) in soil samples exceeding screening criteria. The investigation also detected volatile
organic compound (VOC) concentrations in groundwater samples above screening criteria.

Subsequently, the Orlando Partnering Team (OPT) requested that HLA perform
supplemental screening investigations in 1998 to evaluate and characterize the VOC
contamination at the site. Concentrations of trichloroethene (TCE) and tetrachloroethene
(PCE) were detected exceeding the Florida Department of Environmental Protection (FDEP)
Groundwater Cleanup Target Levels (GCTLs), as shown on Figure 1-2.
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The investigation results indicated that surface soils contain arsenic, barium, mercury,
TRPH, and benzo(a)pyrene at concentrations exceeding the regulatory screening criteria
(HLA, 1999). In addition, groundwater has exceedances of aluminum, antimony, TCE and
PCE. The maximum TCE concentration detected in a monitoring well at the site was
300 micrograms per liter (�g/L). The results of the groundwater investigation at the site
indicate that TCE and PCE concentrations in groundwater exceed the GCTL in an area of
approximately 5,000 square feet in the North Storage Area (HLA, 1999). Chlorinated solvent
detections exceeded screening criteria to a depth of 35 feet below land surface (bls).

As a result of the TCE/PCE contamination detected at the site, the OPT requested that Tetra
Tech NUS (TtNUS) conduct an additional Site Investigation (SI). Their SI is currently
ongoing. The OPT also requested CCI implement an IRA at the site consisting of enhanced
biodegradation using vegetable oil.
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2.0 Summary of Field Activities and Results

Five different sampling events for laboratory analysis will be conducted as part of this IRA.
The first sampling event (December 2000) was performed prior to injection activities, and
will be used as the IRA baseline data. Four subsequent sampling events will be conducted 2,
6, 9, and 12 months after injection to monitor performance of the treatment activities. Round
1 of the performance monitoring was conducted in March 2001.

The groundwater sampling was conducted in accordance with the Orlando POP and
CH2M HILL’s approved FDEP CompQAP. Field testing equipment was calibrated
according to the manufacturer instructions and recorded in the site logbook.

Groundwater samples were collected from the following monitoring wells as part of the
baseline and Round 1 sampling events:

� Baseline: OLD-36-06A , OLD-36-07A, OLD-36-26A, OLD-36-27A, OLD-36-08B, OLD-36-
10B, OLD-36-28B, OLD-36-29B, OLD-36-09C, OLD-36-11C, OLD-36-12C, OLD-36-23C,
OLD-36-30C, OLD-36-31C and OLD-36-32C.

� Round 1: OLD-36-06A, OLD-36-07A, OLD-36-26A, OLD-36-27A, OLD-36-08B, OLD-36-
10B, OLD-36-28B, OLD-36-29B , OLD-36-09C, OLD-36-11C, OLD-36-30C, OLD-36-31C
and OLD-36-32C.

The locations of these monitoring wells are shown on Figure 2-1. Groundwater samples
from the monitoring wells were laboratory analyzed for the following analyte suite:

� VOCs by U.S. Environmental Protection Agency (EPA) Method 8260B.

� Nitrate, nitrite, and chloride by EPA Methods 300.1/353, 354, and 325, respectively

� Alkalinity by EPA Method 310.1

� Dissolved Iron by EPA Method 6010B

� Total Dissolved Solids by EPA Method 160.1

� Sulfide by EPA Method 376

� Total organic compounds (TOC) by EPA Method 9060 Modified.

� Total petroleum hydrocarbons (TPH) by FDEP Florida Petroleum Residual Organic
(FLPRO)

� Volatile Fatty Acids 

� Methane, Ethane, Ethene (MEE) by AM19GA 

Groundwater level measurements were collected from each of the monitoring wells in
April 2001 (Table 2-1). Figures 2-2, 2-3, and 2-4 illustrate the recent groundwater flow
directions in the shallow (A zone), intermediate (B zone), and deep (C zone) surficial aquifer
zones, respectively. The groundwater flow is to the northwest in the shallow and
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intermediate zones and to the southeast in the deep zone. The groundwater flow directions
are consistent with previous investigations at the site. 

In addition, the field team measured natural attenuation parameters of ferrous iron,
manganese, hydrogen sulfide, and sulfate using Colorimetric HACH test kits. Oxidation-
reduction potential (ORP), dissolved oxygen (DO), pH, specific conductivity, temperature,
and turbidity were also measured. This information is summarized in Tables 2-2 and 2-3,
respectively, and the monitoring well purging and sampling logs are included as
Appendix A.

A summary of the baseline and Round 1 groundwater sampling data is presented in
Table 2-4 and shown on Figure 2-1. The complete analytical laboratory data for the baseline
sampling event (December 2000) and Round 1 (March 2001) is presented in Table 2-5.
Analytical laboratory reports are included in Appendix B.

2.1 Analytical Results and Contaminant Trends
Table 2-4 presents a summary of the detected analytical concentrations from the SA-36
baseline and Round 1 sampling events. Shaded cells within the table indicate analyte
concentrations above FDEP GCTLs or background screening concentrations. 

For organic analytes, the screening criterion is the GCTL; for inorganic analytes with an
established GCTL and background screening value, the screening criterion is the greater of
the GCTL or the background screening value. Groundwater analyte concentrations detected
above respective background screening values or GCTLs during the baseline and Round 1
sampling event are shown on Figure 2-1. 

PCE and/or TCE were detected above the screening value (3 µg/L) in most of the onsite
monitoring wells. This is consistent with historical data for PCE and TCE at these
monitoring points. TCE appears to be the major contaminant at the site and some of the TCE
concentrations have increased since the vegetable oil injection while others have decreased.
No trend in TCE concentrations is evident at this stage in the enhanced biodegradation
treatment.



2-1



NAVYRAC\0017\SA36, TREATMENT EFFICIENCY REPORT 2-4

TABLE 2-1
SA-36 Groundwater Level Elevations, April 5, 2001

Monitoring Well Northing Easting
TOC Height
(feet msl)

Depth to Water
(feet)

Water Level
Elevation
(feet msl)

OLD-36-01A 1,537,920.52 549,523.96 114.91 10.19 104.72
OLD-36-02A 1,537,894.04 549,557.01 115.18 9.35 105.83
OLD-36-06A 1,537,871.85 549,519.96 115.08 9.90 105.18
OLD-36-07A 1,537,886.80 549,517.90 114.87 9.90 104.97
OLD-36-08B 1,537,892.30 549,517.20 114.73 10.60 104.13
OLD-36-09C 1,537,897.30 549,516.10 114.78 14.18 100.60
OLD-36-10B 1,537,938.10 549,513.60 114.93 10.56 104.37
OLD-36-11C 1,537,945.00 549,511.10 114.77 14.13 100.64
OLD-36-12C 1,537,941.40 549,494.90 115.50 13.78 101.72
OLD-36-13D 1,537,893.90 549,512.30 114.75 14.12 100.63
OLD-36-14D 1,537,874.50 549,554.00 115.23 14.43 100.80
OLD-36-15A 1,537,525.14 549,510.97 119.46 13.08 106.38
OLD-36-16A 1,537,817.00 549,520.79 115.19 9.60 105.59
OLD-36-17B 1,537,813.36 549,521.35 115.28 10.10 105.18
OLD-36-18C 1,537,810.10 549,521.82 115.33 14.71 100.62
OLD-36-19A 1,537,910.66 549,442.41 117.75 13.51 104.24
OLD-36-20B 1,537,914.62 549,442.94 117.83 13.51 104.32
OLD-36-21C 1,537,918.28 549,443.26 117.84 17.04 100.80
OLD-36-22B 1,537,980.29 549,519.59 118.13 14.16 103.97
OLD-36-23C 1,537,979.72 549,515.19 118.05 17.36 100.69
OLD-36-24B 1,537,838.87 549,600.88 115.85 9.60 106.25
OLD-36-25C 1,537,834.51 549,600.26 115.76 15.23 100.53
OLD-36-26A 1,537,878.13 549,510.67 117.89 12.89 105.00
OLD-36-27A 1,537,896.05 549,508.93 118.01 13.48 104.53
OLD-36-28B 1,537,899.26 549,507.42 117.97 14.17 103.80
OLD-36-29B 1,537,906.11 549,502.66 117.63 13.48 104.15
OLD-36-32C 1,537,917.64 549,492.02 117.97 17.33 100.64
OLD-36-33A 1,537,830.60 549,600.01 118.47 12.65 105.82
OLD-36-36C 1,537,802.71 549,637.94 118.80 18.45 100.35
OLD-36-37C 1,538,001.90 549,473.52 115.02 16.25 98.77

feet TOC – feet below top of casing
feet msl – feet above 1988 North American Vertical Datum
Easting and Northing are Florida State Plane Coordinates.



2-2



2-3



2-4



NAVYRAC\0017\SA36, TREATMENT EFFICIENCY REPORT 2-8

TABLE 2-2
Water Quality Data, Natural Attenuation Field Parameters
December 2000 and March 2001 Sampling Events

Station ID Date 
Ferrous Iron

(mg/L)
Manganese

(mg/L)

Hydrogen
Sulfide
(mg/L)

Sulfate
(mg/L)

Dissolved
Oxygen
(mg/L)

OLD-36-06A 12/04/2000 0.5 0 0.0 90 0.79
OLD-36-06A 03/14/2001 0.4 0 0.0 125 2.35
OLD-36-07A 12/01/2000 0.2 0 0.1 <50 0.54
OLD-36-07A 03/14/2001 0.2 0 0.0 >200 1.06
OLD-36-26A 12/01/2000 1 0.2 0.3 >200 0.96
OLD-36-26A 03/14/2001 0.4 0 0.0 >200 0.43
OLD-36-27A 12/01/2000 0.1 0 0.0 <50 0.98
OLD-36-27A 03/13/2001 0.1 0 0.0 <50 0.27
OLD-36-08B 12/04/2000 0.5 0.1 1.0 80 0.98
OLD-36-08B 03/15/2001 6 0 0.5 <50 0.44
OLD-36-10B 12/04/2000 0.2 0 0.3 >200 1.08
OLD-36-10B 03/15/2001 0.8 0.3 0.1 >200 0.45
OLD-36-28B 12/01/2000 2.5 0 0.3 >200 0.59
OLD-36-28B 03/14/2001 1.1 0 0.7 150 0.38
OLD-36-29B 12/04/2000 2 0.1 0.0 70.5 0.65
OLD-36-29B 03/13/2001 1 0 0.1 70 0.11
OLD-36-09C 12/05/2000 0.3 0.3 5.0 <50 0.71
OLD-36-09C 03/15/2001 0.2 0 0.5 >200 0.41
OLD-36-11C 12/06/2000 0.1 0 0.7 100 0.79
OLD-36-11C 03/15/2001 0.1 0.3 0.1 75 0.28
OLD-36-12C 12/05/2000 0.2 0 0.0 >200 1.11
OLD-36-23C 12/06/2000 1.2 0.1 0.5 >200 0.75
OLD-36-30C 11/29/2000 0.6 0 1.0 70 0.90
OLD-36-30C 03/14/2001 0.4 0.1 0.1 <50 0.27
OLD-36-31C 12/05/2000 1.2 0.3 0.0 60 0.79
OLD-36-31C 03/14/2001 0 0.15 5.0 <50 0.31
OLD-36-32C 12/06/2000 0.1 0.1 0.2 >200 0.78
OLD-36-32C 03/13/2001 0.1 0 0.0 80 0.18
mg/L – milligrams per liter
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TABLE 2-3
Water Quality Data
December 2000 and March 2001 Sampling Events

Station ID Date
pH

(SU)
Conductivity

(mS/cm)
Temperature

(oC)

Dissolved
Oxygen
(mg/L)

Oxidation
Reduction
Potential

(mV)
Turbidity

(NTU)

OLD-36-06A 12/04/2000 5.41 70 26.88 0.79 151.6 190
OLD-36-06A 03/14/2001 4.81 75 24.40 2.35 -6.6 239
OLD-36-07A 12/01/2000 5.50 110 25.86 0.54 63.0 138
OLD-36-07A 03/14/2001 5.27 101 24.85 1.06 -83.4 226
OLD-36-26A 12/01/2000 5.86 90 23.97 0.96 207.1 >1000
OLD-36-26A 03/14/2001 4.95 93 24.72 0.43 -125.0 194
OLD-36-27A 12/01/2000 6.83 368 25.75 0.98 136.1 0.9
OLD-36-27A 03/13/2001 6.17 181 25.13 0.27 -13.2 18.2
OLD-36-08B 12/04/2000 5.68 133 27.52 0.98 -81.8 143
OLD-36-08B 03/15/2001 5.92 102 26.59 0.44 -134.1 19.7
OLD-36-10B 12/04/2000 5.60 102 27.36 1.08 16.9 508
OLD-36-10B 03/15/2001 6.03 82 25.91 0.45 -105.7 729
OLD-36-28B 12/01/2000 6.13 333 25.94 0.59 -51.6 >1000
OLD-36-28B 03/14/2001 5.76 140 25.81 0.38 -40.7 358
OLD-36-29B 12/04/2000 5.70 170 26.41 0.65 40.9 42
OLD-36-29B 03/13/2001 5.00 108 25.42 0.11 10.9 47
OLD-36-09C 12/05/2000 5.71 909 25.55 0.71 -178.1 95
OLD-36-09C 03/15/2001 5.49 865 27.01 0.41 -283.7 865
OLD-36-11C 12/06/2000 5.33 90 26.61 0.79 18.1 189
OLD-36-11C 03/15/2001 5.30 70 26.71 0.28 -63.1 71.8
OLD-36-12C 12/05/2000 5.36 87 26.22 1.11 78.9 808
OLD-36-23C 12/06/2000 5.61 78 25.60 0.75 -40.8 >1000
OLD-36-30C 11/29/2000 5.71 169 26.14 0.90 -32.0 82
OLD-36-30C 03/14/2001 5.50 107 26.55 0.27 -48.6 50.1
OLD-36-31C 12/05/2000 5.41 106 25.95 0.79 48.0 80
OLD-36-31C 03/14/2001 4.68 119 26.48 0.31 -112.9 34.5
OLD-36-32C 12/06/2000 6.51 248 26.63 0.78 -26.1 188
OLD-36-32C 03/13/2001 5.61 113 26.32 0.18 -5.8 194

SU – standard unit
OC – degrees Celsius
mS/cm - --- per centimeter
mg/L – milligrams per liter
mV – millivolts
NTU – nephelometric turbidity units
NM – not measured



TABLE 2-4
Summary of Detected Contaminants
December 2000 and March 2001 Sampling Results

OLD-36-06A OLD-36-06A OLD-36-07A OLD-36-07A OLD-36-08B OLD-36-08B OLD-36-09C OLD-36-09C OLD-36-10B OLD-36-10B OLD-36-11C OLD-36-11C OLD-36-12C
017-OLD-36-06A-Q4-00 017-OLD-36-06A-Q1-01 017-OLD-36-07A-Q4-00 017-OLD-36-07A-Q1-01 017-OLD-36-08B-Q4-00 017-OLD-36-08B-Q1-01 017-OLD-36-09C-Q4-00 017-OLD-36-09C-Q1-01 017-OLD-36-10B-Q4-00 017-OLD-36-10B-Q1-01 017-OLD-36-11C-Q4-00 017-OLD-36-11C-Q1-01 017-OLD-36-12C-Q4-00

AC04412 AC09821 AC04279 AC09822 AC04413 AC09841 AC04474 AC09845 AC04417 AC09839 AC04568 AC09840 AC04476
C103383*4 C103383*5 C103409*4 C103409*3 C103409*1 C103409*2

P0103235-04 P0103235-05 P0103256-04 P0103256-03 P0103256-01 P0103256-02
12/04/2000 03/14/2001 12/01/2000 03/14/2001 12/04/2000 03/15/2001 12/05/2000 03/15/2001 12/04/2000 03/15/2001 12/06/2000 03/15/2001 12/05/2000

Parameter Units

Miscellaneous Parameters Screening Criteria 1 

Ethane ng/l NA 17 = 24 = 18 = 210 = 35 = 18 =
Ethene ng/l NA 13 = 21 = 110 = 670 = 63 = 57 =
Methane µg/L NA 1.7 = 4.7 = 9 = 80 = 3.6 = 51 = 9.9 = 4.8 =
Alkalinity mg/l NA 1.5 = 6 = 16 = 16 = 24 = 22 = 280 = 330 = 25 = 32 = 14 = 16 = 17 =
Bromide mg/l NA

Chloride mg/l 250 4.2 = 8.4 = 6.2 = 7.7 = 7 = 6.1 = 8.9 = 9.5 = 6.4 = 3.3 = 6.3 = 5.7 = 5.7 =
Iron µg/L 300 440 = 450 = 400 = 180 = 210 = 220 =
Sodium mg/l 160 4.1 = 5.4 = 7.8 = 11 = 6.6 = 4.7 = 8.8 =
Sulfide mg/l NA 2.7 =
Nitrate Nitrogen mg/l 10 0.09 = 0.2 = 0.09 =
Nitrate-Nitrite Nitrogen mg/l 10 0.33 =
Petroleum Range Organics  (P mg/l NA 0.42 JB 0.44 JB 0.4 JB 0.66 JB 0.35 JB 2 JB 1.3 JB 0.34 J 0.75 JB 0.4 JB
Total Dissolved Solids mg/l 500 110 = 150 = 110 = 170 = 100 = 270 = 390 = 120 = 130 = 210 = 85 = 51 = 300 =
Total Organic Carbon mg/l NA 10.7 = 12 = 12.5 = 11 = 3.55 = 3 = 19.8 = 14 = 15.7 = 17 = 8.77 = 11 = 22.7 =

Volatile Organic Constituents
1,1-Dichloroethene µg/L 7 0.5 J
1,2-Dichlorobenzene µg/L 60 0.7 J
1,3,5-Trimethylbenzene µg/L 10

Benzene µg/L 1 0.54 J
Chloroform µg/L 5.7

Chloromethane µg/L 2.7

cis-1,2-Dichloroethene µg/L 70 24 = 20 J 2.3 J 11 = 3.5 J 5.3 J 3.2 J
Methylene chloride µg/L 5 0.64 J 5.2 J 9.1 = 0.82 J 0.85 J
p-Isopropyltoluene µg/L NA 0.8 J
Tetrachloroethylene µg/L 3 1.7 J 1.6 J 1.3 J 2.5 J
Total Xylenes µg/L 10,000

Trichloroethylene µg/L 3 14 = 9.5 = 59 = 35 = 97 = 35 = 300 = 180 = 4.5 J 12 = 6.4 = 10 = 9 =

OLD-36-23C OLD-36-26A OLD-36-26A OLD-36-27A OLD-36-27A OLD-36-28B OLD-36-28B OLD-36-29B OLD-36-29B OLD-36-30C OLD-36-31C OLD-36-31C OLD-36-32C
017-OLD-36-23C-Q4-00 017-OLD-36-26A-Q4-00 017-OLD-36-26A-Q1-01 017-OLD-36-27A-Q4-00 017-OLD-36-27A-Q1-01 017-OLD-36-28B-Q4-00 017-OLD-36-28B-Q1-01 017-OLD-36-29B-Q4-00 017-OLD-36-29B-Q1-01 017-OLD-36-30C-Q1-01 017-OLD-36-31C-Q4-00 017-OLD-36-31C-Q1-01 017-OLD-36-32C-Q4-00

AC04569 AC04276 AC09825 AC04277 AC09719 AC04278 AC09818 AC04414 AC09718 AC09819 AC04475 AC09820 AC04566
C103383*6 C103316*3 C103383*1 C103316*2 C103383*2 C103383*3

P0103235-08 P0103206-03 P0103235-01 P0103206-02 P0103235-02 P0103235-03
12/06/2000 12/01/2000 03/14/2001 12/01/2000 03/13/2001 12/01/2000 03/14/2001 12/04/2000 03/13/2001 03/14/2001 12/05/2000 03/14/2001 12/06/2000

Parameter Units

Miscellaneous Parameters Screening Criteria 1 

Ethane ng/l NA 64 = 14 = 50 = 70 = 37 = 84 =
Ethene ng/l NA 120 = 57 = 110 = 70 = 78 = 270 =
Methane µg/L NA 3.7 = 8.5 = 1.7 = 1.2 = 3.6 = 5 = 5.1 = 400 =
Alkalinity mg/l NA 25 = 26 = 18 = 160 = 62 = 300 = 37 = 27 = 11 = 25 = 18 = 26 = 83 =
Bromide mg/l NA 0.5 =
Chloride mg/l 250 3.7 = 6.5 = 9.9 = 6.7 = 7.7 = 8.7 = 7 = 14 = 9.6 = 8 = 8.9 = 6.9 = 7.9 =
Iron µg/L 300 540 = 360 = 1400 = 1500 = 560 = 1100 =
Sodium mg/l 160 8.8 = 8.5 = 7.3 = 55 = 12 = 9.2 = 16 =
Sulfide mg/l NA 1.8 = 1.4 =
Nitrate Nitrogen mg/l 10 1.2 = 0.02 = 0.01 = 0.02 =
Nitrate-Nitrite Nitrogen mg/l 10

Petroleum Range Organics  (P mg/l NA 0.28 J 0.57 JB 2.7 B 0.49 JB 0.31 JB 0.4 JB 0.35 JB 0.34 JB 0.38 JB 0.4 = 5.9 =
Total Dissolved Solids mg/l 500 600 = 260 = 61 = 230 = 91 = 920 = 270 = 180 = 68 = 110 = 130 = 140 = 620 =
Total Organic Carbon mg/l NA 15 = 46.6 = 25 = 8.36 = 3 = 90.5 = 6 = 5.18 = 12 = 1 = 6.41 = 49 = 18.5 =

Volatile Organic Constituents
1,1-Dichloroethene µg/L 7

1,2-Dichlorobenzene µg/L 60

1,3,5-Trimethylbenzene µg/L 10

Benzene µg/L 1

Chloroform µg/L 5.7 1.4 J 0.97 J
Chloromethane µg/L 2.7 0.65 J
cis-1,2-Dichloroethene µg/L 70 0.81 J 1.1 J 0.54 J 1.9 J 1.3 J
Methylene chloride µg/L 5 0.53 J 8.7 = 5.6 J 14 J 0.6 J 1.8 = 0.57 J 0.85 J
p-Isopropyltoluene µg/L NA

Tetrachloroethylene µg/L 3 14 =
Total Xylenes µg/L 10,000 1.8 J
Trichloroethylene µg/L 3 3.2 J 15 = 10 = 79 = 97 = 85 = 66 = 190 = 150 = 57 = 14 = 13 = 17 =

OLD-36-32C OLD-36-33A OLD-36-34B OLD-36-35C OLD-36-37C
017-OLD-36-32C-Q1-01 017-OLD-36-33A-Q1-01 017-OLD-36-34B-Q1-01 017-OLD-36-35C-Q1-01 017-OLD-36-37C-Q1-01

AC09717 AC09959 AC09957 AC09956 AC09958
C103316*1

P0103206-01
03/13/2001 03/16/2001 03/16/2001 03/16/2001 03/16/2001

Parameter Units

Miscellaneous Parameters Screening Criteria 1 

Ethane ng/l NA 19 =
Ethene ng/l NA 31 =
Methane µg/L NA 1.8 =
Alkalinity mg/l NA 26 =
Bromide mg/l NA

Chloride mg/l 250 7.8 =
Iron µg/L 300 330 =
Sodium mg/l 160

Sulfide mg/l NA

Nitrate Nitrogen mg/l 10

Nitrate-Nitrite Nitrogen mg/l 10

Petroleum Range Organics  (P mg/l NA 0.26 JB
Total Dissolved Solids mg/l 500 200 =
Total Organic Carbon mg/l NA 7 =

Volatile Organic Constituents
1,1-Dichloroethene µg/L 7

1,2-Dichlorobenzene µg/L 60

1,3,5-Trimethylbenzene µg/L 10 0.65 J
Benzene µg/L 1 24 =
Chloroform µg/L 5.7

Chloromethane µg/L 2.7

cis-1,2-Dichloroethene µg/L 70

Methylene chloride µg/L 5 0.65 J 0.52 J 0.53 J
p-Isopropyltoluene µg/L NA

Tetrachloroethylene µg/L 3

Total Xylenes µg/L 10,000

Trichloroethylene µg/L 3 13 =
NOTES:

1
  For an organic analyte, the screening criterion is the GCTL, for an inorganic

analyte with an established GCTL and background screening value, the

screening criterion is the greater of the GCTL or background screening value.

Values in shaded cells meet or exceed screening criterion.

"=" qualifier indicates parameter detected at indicated concentration.

"J" qualifier indicates an estimated value.

Empty cells indicate non-detects.

NA indicates no screening criterion available.

Lab Sample ID:

Date Collected:

StationID:

Client Sample ID:

Lab Sample ID:

Lab Sample ID:

StationID:

Client Sample ID:

Lab Sample ID:

Lab Sample ID:

Lab Sample ID:

Date Collected:

Lab Sample ID:

Date Collected:

StationID:

Client Sample ID:

Lab Sample ID:

Lab Sample ID:
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TABLE 2-5
Summary of Analytical Results
December 2000 and March 2001 Sampling Results

OLD-36-06A OLD-36-06A OLD-36-07A OLD-36-07A OLD-36-08B OLD-36-08B OLD-36-09C OLD-36-09C OLD-36-10B OLD-36-10B OLD-36-11C OLD-36-11C OLD-36-12C OLD-36-23C OLD-36-26A OLD-36-26A
017-OLD-36-06A-Q1-01 017-OLD-36-06A-Q4-00 017-OLD-36-07A-Q1-01 017-OLD-36-07A-Q4-00 017-OLD-36-08B-Q1-01 017-OLD-36-08B-Q4-00 017-OLD-36-09C-Q1-01 017-OLD-36-09C-Q4-00 017-OLD-36-10B-Q1-01 017-OLD-36-10B-Q4-00 017-OLD-36-11C-Q1-01 017-OLD-36-11C-Q4-00 017-OLD-36-12C-Q4-00 017-OLD-36-23C-Q4-00 017-OLD-36-26A-Q1-01 017-OLD-36-26A-Q4-00

AC09821 AC04412 AC09822 AC04279 AC09841 AC04413 AC09845 AC04474 AC09839 AC04417 AC09840 AC04568 AC04476 AC04569 AC09825 AC04276
C103383*4 P0012036-01 C103383*5 P0012030-04 C103409*4 P0012036-02 C103409*3 P0012055-01 C103409*1 P0012036-06 C103409*2 P0012061-03 P0012055-03 P0012061-04 C103383*6 P0012030-01

P0103235-04 P0103235-05 P0103256-04 P0103256-03 P0103256-01 P0103256-02 P0103235-08
03/14/2001 12/04/2000 03/14/2001 12/01/2000 03/15/2001 12/04/2000 03/15/2001 12/05/2000 03/15/2001 12/04/2000 03/15/2001 12/06/2000 12/05/2000 12/06/2000 03/14/2001 12/01/2000

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Butyric acid mg/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Lactic Acid mg/l 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U

Propionic acid mg/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

Pyruvic acid mg/l 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

Ethane ng/l 17 = 24 = 18 = 210 = 35 = 18 = 64 =
Ethane ug/ml 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

Ethene ng/l 13 = 21 = 110 = 670 = 63 = 57 = 120 =
Ethene ug/ml 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

Methane ug/l 1.7 = 4.7 = 80 = 51 = 9.9 = 4.8 = 8.5 =
Methane ug/ml 0.01 U 0.01 U 0.09 = 0.036 = 0.01 U 0.01 U 0.01 U 0.037 = 0.01 U

Alkalinity mg/l 6 = 1.5 = 16 = 16 = 22 = 24 = 330 = 280 = 32 = 25 = 16 = 14 = 17 = 25 = 18 = 26 =
Bromide mg/l 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.5 =
Chloride mg/l 8.4 = 4.2 = 7.7 = 6.2 = 6.1 = 7 = 9.5 = 8.9 = 3.3 = 6.4 = 5.7 = 6.3 = 5.7 = 3.7 = 9.9 = 6.5 =
Iron ug/l 440 = 450 = 400 = 180 = 210 = 220 = 540 =
Sodium mg/l 4.1 = 5.4 = 7.8 = 11 = 6.6 = 4.7 = 8.8 = 8.8 = 8.5 =
Sulfide mg/l 1 U 1 U 1 U 2.7 = 1 U 1 U 1.8 =
Nitrite Nitrogen mg/l 0.01 U 0.01 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.1 U

Nitrate Nitrogen mg/l 0.09 = 0.09 = 0.2 = 1 U 1 U 1 U 1 U 0.02 = 1.2 =
Nitrate-Nitrite Nitrogen mg/l 0.33 = 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U

Petroleum Range Organics  (P mg/l 0.42 JB 1 U 0.4 JB 0.44 JB 0.66 JB 1 U 2 JB 0.35 JB 1.3 JB 1 U 0.75 JB 0.34 J 0.4 JB 0.28 J 2.7 B 0.57 JB
Total Dissolved Solids mg/l 150 = 110 = 170 = 110 = 270 = 100 = 120 = 390 = 210 = 130 = 51 = 85 = 300 = 600 = 61 = 260 =
Total Organic Carbon mg/l 12 = 10.7 = 11 = 12.5 = 3 = 3.55 = 14 = 19.8 = 17 = 15.7 = 11 = 8.77 = 22.7 = 15 = 25 = 46.6 =

Volatile Organic Constituents
1,1,1,2-Tetrachloroethane ug/l 2.5 U 2.5 U 12 U 2.5 U 2.5 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

1,1,1-Trichloroethane ug/l 4 U 4 U 20 U 4 U 4 U 4 U 40 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

1,1,2,2-Tetrachloroethane ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1,1,2-Trichloroethane ug/l 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1,1-Dichloroethane ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1,1-Dichloroethene ug/l 6 U 6 U 30 U 6 U 6 U 6 U 60 U 0.5 J 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

1,2,3-Trichlorobenzene ug/l 1.5 U 1.5 U 7.5 U 1.5 U 1.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

1,2,3-Trichloropropane ug/l 16 U 16 U 80 U 16 U 16 U 16 U 160 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U

1,2,4-Trichlorobenzene ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1,2,4-Trimethylbenzene ug/l 6.5 U 6.5 U 32 U 6.5 U 6.5 U 6.5 U 65 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U

1,2-Dibromo-3-chloropropane ug/l 13 U 13 U 65 U 13 U 13 U 13 U 130 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U

1,2-Dichlorobenzene ug/l 1.5 U 1.5 U 7.5 U 1.5 U 1.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 0.7 J 1.5 U 1.5 U 1.5 U 1.5 U

1,2-Dichloroethane ug/l 3 U 3 U 15 U 3 U 3 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

1,2-Dichloropropane ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1,2-Ethylene Dibromide ug/l 3 U 3 U 15 U 3 U 3 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

1,3,5-Trimethylbenzene ug/l 2.5 U 2.5 U 12 U 2.5 U 2.5 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

1,3-Dichlorobenzene ug/l 6 U 6 U 30 U 6 U 6 U 6 U 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

1,3-Dichloropropane ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1,4-Dichlorobenzene ug/l 1.5 U 1.5 U 7.5 U 1.5 U 1.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

2,2-Dichloropropane ug/l 17.5 U 17.5 U 88 U 17.5 U 17.5 U 17.5 U 180 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U

2-Chlorotoluene ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

4-Chlorotoluene ug/l 3 U 3 U 15 U 3 U 3 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

Benzene ug/l 1 U 2 U 5 U 2 U 1 U 2 U 10 U 2 U 1 U 2 U 1 U 2 U 0.54 J 2 U 1 U 2 U

Bromobenzene ug/l 1.5 U 1.5 U 7.5 U 1.5 U 1.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

Bromochloromethane ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Bromodichloromethane ug/l 4 U 4 U 20 U 4 U 4 U 4 U 40 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

Bromoform ug/l 6 U 6 U 30 U 6 U 6 U 6 U 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

Bromomethane ug/l 5.5 U 5.5 U 28 U 5.5 U 5.5 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

Carbon tetrachloride ug/l 10.5 U 10.5 U 52 U 10.5 U 10.5 U 10.5 U 110 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U

Chlorobenzene ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Chloroethane ug/l 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Chloroform ug/l 1.5 U 1.5 U 7.5 U 1.5 U 1.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

Chloromethane ug/l 6.5 U 6.5 U 32 U 6.5 U 6.5 U 6.5 U 65 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 0.65 J 6.5 U

cis-1,2-Dichloroethene ug/l 6 U 6 U 30 U 6 U 6 U 6 U 20 J 24 = 11 = 2.3 J 5.3 J 3.5 J 3.2 J 0.81 J 6 U 6 U

cis-1,3-Dichloropropene ug/l 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Dibromochloromethane ug/l 2.5 U 2.5 U 12 U 2.5 U 2.5 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

Dibromomethane ug/l 12 U 12 U 60 U 12 U 12 U 12 U 120 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U

Dichlorodifluoromethane ug/l 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Ethylbenzene ug/l 3 U 3 U 15 U 3 U 3 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

Hexachlorobutadiene ug/l 5.5 U 5.5 U 28 U 5.5 U 5.5 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

Isopropylbenzene ug/l 2.5 U 2.5 U 12 U 2.5 U 2.5 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

Methylene chloride ug/l 0.64 J 1.5 U 5.2 J 1.5 U 1.5 U 1.5 U 15 U 9.1 = 1.5 U 1.5 U 1.5 U 0.82 J 0.85 J 1.5 U 0.53 J 1.5 U

n-Butylbenzene ug/l 5.5 U 5.5 U 28 U 5.5 U 5.5 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

n-Propylbenzene ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Naphthalene ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

p-Isopropyltoluene ug/l 6 U 6 U 30 U 6 U 6 U 0.8 J 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

Sec-Butylbenzene ug/l 6.5 U 6.5 U 32 U 6.5 U 6.5 U 6.5 U 65 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U

Styrene ug/l 2 U 2 U 10 U 2 U 2 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

Tert-Butylbenzene ug/l 7 U 7 U 35 U 7 U 7 U 7 U 70 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U

Tetrachloroethylene ug/l 7 U 7 U 35 U 7 U 7 U 7 U 70 U 7 U 1.6 J 1.7 J 2.5 J 1.3 J 7 U 14 = 7 U 7 U

Toluene ug/l 5.5 U 5.5 U 28 U 5.5 U 5.5 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

Total Xylenes ug/l 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 1.8 J 5 U 5 U

trans-1,2-Dichloroethene ug/l 3 U 3 U 15 U 3 U 3 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

trans-1,3-Dichloropropene ug/l 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

Trichloroethylene ug/l 9.5 = 14 = 35 = 59 = 35 = 97 = 180 = 300 = 12 = 4.5 J 10 = 6.4 = 9 = 3.2 J 10 = 15 =
Trichlorofluoromethane ug/l 4 U 4 U 20 U 4 U 4 U 4 U 40 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

Vinyl chloride ug/l 5.5 U 5.5 U 28 U 5.5 U 5.5 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

NOTES:

Values in shaded cells indicate detections.

J qualifier indicates an estimated value.

#NAME?

U qualifier indicates a non-detection.

B qualifier blank contamination

Lab Sample ID:

Date Collected:

StationID:

Client Sample ID:

Lab Sample ID:

Lab Sample ID:
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TABLE 2-5
Summary of Analytical Results
December 2000 and March 2001 Sampling Results

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/l

Butyric acid mg/l

Lactic Acid mg/l

Propionic acid mg/l

Pyruvic acid mg/l

Ethane ng/l

Ethane ug/ml

Ethene ng/l

Ethene ug/ml

Methane ug/l

Methane ug/ml

Alkalinity mg/l

Bromide mg/l

Chloride mg/l

Iron ug/l

Sodium mg/l

Sulfide mg/l

Nitrite Nitrogen mg/l

Nitrate Nitrogen mg/l

Nitrate-Nitrite Nitrogen mg/l

Petroleum Range Organics  (P mg/l

Total Dissolved Solids mg/l

Total Organic Carbon mg/l

Volatile Organic Constituents
1,1,1,2-Tetrachloroethane ug/l

1,1,1-Trichloroethane ug/l

1,1,2,2-Tetrachloroethane ug/l

1,1,2-Trichloroethane ug/l

1,1-Dichloroethane ug/l

1,1-Dichloroethene ug/l

1,2,3-Trichlorobenzene ug/l

1,2,3-Trichloropropane ug/l

1,2,4-Trichlorobenzene ug/l

1,2,4-Trimethylbenzene ug/l

1,2-Dibromo-3-chloropropane ug/l

1,2-Dichlorobenzene ug/l

1,2-Dichloroethane ug/l

1,2-Dichloropropane ug/l

1,2-Ethylene Dibromide ug/l

1,3,5-Trimethylbenzene ug/l

1,3-Dichlorobenzene ug/l

1,3-Dichloropropane ug/l

1,4-Dichlorobenzene ug/l

2,2-Dichloropropane ug/l

2-Chlorotoluene ug/l

4-Chlorotoluene ug/l

Benzene ug/l

Bromobenzene ug/l

Bromochloromethane ug/l

Bromodichloromethane ug/l

Bromoform ug/l

Bromomethane ug/l

Carbon tetrachloride ug/l

Chlorobenzene ug/l

Chloroethane ug/l

Chloroform ug/l

Chloromethane ug/l

cis-1,2-Dichloroethene ug/l

cis-1,3-Dichloropropene ug/l

Dibromochloromethane ug/l

Dibromomethane ug/l

Dichlorodifluoromethane ug/l

Ethylbenzene ug/l

Hexachlorobutadiene ug/l

Isopropylbenzene ug/l

Methylene chloride ug/l

n-Butylbenzene ug/l

n-Propylbenzene ug/l

Naphthalene ug/l

p-Isopropyltoluene ug/l

Sec-Butylbenzene ug/l

Styrene ug/l

Tert-Butylbenzene ug/l

Tetrachloroethylene ug/l

Toluene ug/l

Total Xylenes ug/l

trans-1,2-Dichloroethene ug/l

trans-1,3-Dichloropropene ug/l

Trichloroethylene ug/l

Trichlorofluoromethane ug/l

Vinyl chloride ug/l

NOTES:

Values in shaded cells indicate detectio

J qualifier indicates an estimated valu

#NAME?

U qualifier indicates a non-detection.

B qualifier blank contamination

Lab Sample ID:

Date Collected:

StationID:

Client Sample ID:

Lab Sample ID:

Lab Sample ID:

OLD-36-27A OLD-36-27A OLD-36-28B OLD-36-28B OLD-36-29B OLD-36-29B OLD-36-30C OLD-36-31C OLD-36-31C OLD-36-32C OLD-36-32C OLD-36-33A OLD-36-34B OLD-36-35C OLD-36-36C OLD-36-37C
017-OLD-36-27A-Q1-01 017-OLD-36-27A-Q4-00 017-OLD-36-28B-Q1-01 017-OLD-36-28B-Q4-00 017-OLD-36-29B-Q1-01 017-OLD-36-29B-Q4-00 017-OLD-36-30C-Q1-01 017-OLD-36-31C-Q1-01 017-OLD-36-31C-Q4-00 017-OLD-36-32C-Q1-01 017-OLD-36-32C-Q4-00 017-OLD-36-33A-Q1-01 017-OLD-36-34B-Q1-01 017-OLD-36-35C-Q1-01 017-OLD-36-36C-Q1-01 017-OLD-36-37C-Q1-01

AC09719 AC04277 AC09818 AC04278 AC09718 AC04414 AC09819 AC09820 AC04475 AC09717 AC04566 AC09959 AC09957 AC09956 AC09960 AC09958
C103316*3 P0012030-02 C103383*1 P0012030-03 C103316*2 P0012036-05 C103383*2 C103383*3 P0012055-02 C103316*1 P0012061-01

P0103206-03 P0103235-01 P0103206-02 P0103235-02 P0103235-03 P0103206-01
03/13/2001 12/01/2000 03/14/2001 12/01/2000 03/13/2001 12/04/2000 03/14/2001 03/14/2001 12/05/2000 03/13/2001 12/06/2000 03/16/2001 03/16/2001 03/16/2001 03/16/2001 03/16/2001

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U 25 U

1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U 10 U

14 = 50 = 70 = 37 = 84 = 19 =
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

57 = 110 = 70 = 78 = 270 = 31 =
0.01 U 0.01 U 0.01 U 0.01 U 0.01 U

1.7 = 3.6 = 5 = 5.1 = 400 = 1.8 =
0.01 U 0.012 = 0.01 U 0.01 U 0.01 U

62 = 160 = 37 = 300 = 11 = 27 = 25 = 26 = 18 = 26 = 83 =
1 U 1 U 5 U 1 U 1 U

7.7 = 6.7 = 7 = 8.7 = 9.6 = 14 = 8 = 6.9 = 8.9 = 7.8 = 7.9 =
360 = 1400 = 1500 = 560 = 1100 = 330 =

7.3 = 55 = 12 = 9.2 = 16 =
1 U 1 U 1 U 1 U 1.4 = 1 U

0.01 U 0.1 U 0.01 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U

0.01 U 0.1 U 0.01 = 0.1 U 0.01 U 0.02 = 0.01 U 0.01 U

0.1 U 0.1 U 0.1 U

0.31 JB 0.49 JB 0.35 JB 0.4 JB 0.34 JB 1 U 0.38 JB 5.9 = 0.4 = 0.26 JB 1 U

91 = 230 = 270 = 920 = 68 = 180 = 110 = 140 = 130 = 200 = 620 =
3 = 8.36 = 6 = 90.5 = 12 = 5.18 = 1 = 49 = 6.41 = 7 = 18.5 =

12 U 2.5 U 12 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

20 U 4 U 20 U 4 U 40 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

25 U 5 U 25 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

30 U 6 U 30 U 6 U 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

7.5 U 1.5 U 7.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

80 U 16 U 80 U 16 U 160 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

32 U 6.5 U 32 U 6.5 U 65 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U

65 U 13 U 65 U 13 U 130 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U 13 U

7.5 U 1.5 U 7.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

15 U 3 U 15 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

15 U 3 U 15 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

12 U 2.5 U 12 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.65 J
30 U 6 U 30 U 6 U 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

7.5 U 1.5 U 7.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

88 U 17.5 U 88 U 17.5 U 180 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U 17.5 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

15 U 3 U 15 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

5 U 2 U 5.0 U 2 U 10 U 2 U 1 U 1 U 2 U 1 U 2 U 1 U 1 U 1 U 1 U 24 =
7.5 U 1.5 U 7.5 U 1.5 U 15 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

20 U 4 U 20 U 4 U 40 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

30 U 6 U 30 U 6 U 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

28 U 5.5 U 28 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

52 U 10.5 U 52 U 10.5 U 110 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U 10.5 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

25 U 5 U 25 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

7.5 U 1.5 U 7.5 U 1.4 J 15 U 1.5 U 1.5 U 1.5 U 0.97 J 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U 1.5 U

32 U 6.5 U 32 U 6.5 U 65 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U

30 U 1.1 J 30 U 0.54 J 60 U 1.9 J 1.3 J 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

25 U 5 U 25 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

12 U 2.5 U 12 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

60 U 12 U 60 U 12 U 120 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U

25 U 5 U 25 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

15 U 3 U 15 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

28 U 5.5 U 28 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

12 U 2.5 U 12 U 2.5 U 25 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U 2.5 U

8.7 = 1.5 U 5.6 J 1.5 U 14 J 1.5 U 0.6 J 0.57 J 1.8 = 1.5 U 0.85 J 0.65 J 0.52 J 0.53 J 1.5 U 1.5 U

28 U 5.5 U 28 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

30 U 6 U 30 U 6 U 60 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

32 U 6.5 U 32 U 6.5 U 65 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U 6.5 U

10 U 2 U 10 U 2 U 20 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

35 U 7 U 35 U 7 U 70 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U

35 U 7 U 35 U 7 U 70 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U

28 U 5.5 U 28 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

25 U 5 U 25 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

15 U 3 U 15 U 3 U 30 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

25 U 5 U 25 U 5 U 50 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

97 = 79 = 66 = 85 = 150 = 190 = 57 = 13 = 14 = 13 = 17 = 5 U 5 U 5 U 5 U 5 U

20 U 4 U 20 U 4 U 40 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U 4 U

28 U 5.5 U 28 U 5.5 U 55 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U 5.5 U

ATL\NAVY RAC\ORLANDO\CTO 17 SA 36 RPT\SA36_TrtmtEffRpt_Tables 4 and 5.xls  2-12
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3.0 Natural Attenuation Evaluation

An evaluation of the monitored natural attenuation process at SA-36 was completed in
June 2001 by CCI. This technical memorandum is included in Appendix C. A summary of
the evaluation is presented below.

Monitoring contaminated groundwater to assess the effectiveness of the reductive
dechlorination process is necessary to evaluate the progress towards meeting the GCTLs
established for a site. In addition, the evaluation is necessary to demonstrate that the
selected remedial technology is operating properly and successfully.

3.1 SA-36 Zone A Groundwater Results
The groundwater data for Zone A at SA-36 shows a change in a few parameters between the
baseline and March 2001 results. The significant findings which indicate that natural
attenuation may be occurring are as follows:

� The dissolved oxygen was depleted by one-half to less than 0.5 milligrams per liter
(mg/L) in wells OLD-36-26A and OLD-36-27A, which is an indication of microbial
activity.

� Nitrate concentrations in every well except OLD-37-27A have decreased which is an
indication of nitrate reducing conditions.

� The ORP in all four wells decreased to a negative value, two of which (OLD-36-07A and
OLD-36-26A), reported ORP values less than –50 millivolts (mV), which indicates the
potential for electron transfer has increased. 

� The chloride, methane, ethane, and ethene concentrations increased in all four wells,
which indicates that the reductive dechlorination process may be occurring.

� The TOC concentrations, in every well except OLD-36-06A, have decreased, which is an
indication of microbial activity.

� The TCE concentrations decreased in every well except OLD-36-27A; however, the
formation of cis-1,2-DCE or vinyl chloride did not occur.

3.2 SA-36 Zone B Groundwater Results
The groundwater data for Zone B at SA-36 shows a change in a few parameters between the
baseline and March 2001 results. The parameter changes that are indicative of reductive
dechlorination are listed below:

� The dissolved oxygen concentrations have decreased in each monitoring well from the
baseline concentrations.
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� The dissolved gas, MEE, concentrations have increased in each of the monitoring wells
from the baseline levels.

� The ORP values have decreased in every well except OLD-36-28B from the baseline
measurements.

� Ferrous iron and hydrogen sulfide are reported in the groundwater which are indicative
of a reductive environment.

� Sulfate concentrations have reduced in every well except OLD-36-10B.

� The TOC concentrations have either remained relatively constant or decreased in Zone B
after the addition of vegetable oil, which indicates it is being consumed in the
subsurface.

� TCE concentrations have decreased in every well except OLD-36-10B, and the 1,2-DCE
concentration has increased in one monitoring well.

3.3 SA-36 Zone C Groundwater Results
The groundwater data for Zone C at SA-36 shows a change in a few parameters between the
baseline and March 2001 results. The parameter changes that are indicative of reductive
dechlorination are listed below:

� The dissolved oxygen concentrations have decreased in each monitoring well from the
baseline concentrations.

� The dissolved gas, MEE, concentrations have increased in each of the monitoring wells
from the baseline levels.

� The ORP values have decreased in every well except OLD-36-32C from the baseline
measurements.

� Ferrous iron and hydrogen sulfide are reported in the groundwater, which indicates a
reductive environment.

� Sulfate concentrations have reduced in every well except OLD-36-09C.

� The TOC concentrations have either remained relatively constant or decreased in
Zone C, except for well OLD-36-31C, after the addition of vegetable oil, which indicates
it is being consumed in the subsurface.

� TCE concentrations have decreased or remained relatively constant in Zone C and
1,2-DCE is present in three monitoring wells.

3.4 Natural Attenuation Evaluation Conclusions
The groundwater sampling results for SA-36 shows the potential for the enhanced
biodegradation to be feasible as a remedial alternative for the TCE due to the following
observations:
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� Dissolved oxygen concentrations have reduced to below 0.5 mg/L in almost every well
at SA-36.

� ORP values have decreased to negative values in almost every well at SA-36, and the
ORP is very negative at OLD-36-09C (-283.7 mV).

� The nitrate concentrations are below 1 mg/L in the groundwater zones beneath SA-36;
therefore, nitrate reduction should not interfere with the reductive dechlorination
process.

It appears that the addition of vegetable oil has created a reducing environment in the
groundwater. However, it is apparent that elevated levels of sulfate reported in the baseline
sampling round have reduced in almost every well at SA-36. The sulfate reductions are
most noticeable in Zones B and C beneath SA-36. The TOC concentrations in most of the
wells have either remained the same or reduced since the baseline sampling round and the
addition of vegetable oil. Therefore, on the basis of the sulfate and TOC data, it appears that
the microorganisms beneath SA-36 have utilized the added TOC (vegetable oil) to reduce
the sulfate that is present beneath the site.
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4.0 Conclusions and Recommendations

Evaluation and comparison of baseline and Round 1 data indicates that groundwater
quality data is relatively stable, with no upward or downward trends evident.

The following recommendations will be implemented in upcoming sampling events to
provide additional data for evaluating the enhanced biodegradation process at SA-36:

� The groundwater analysis for methane, ethene, and ethane should be modified by
adding carbon dioxide which can be measured in the field using a HACH test kit.

� The reporting limit for sulfate should be reduced from 50 to 20 mg/l or lower in order to
evaluate the potential for reductive dechlorination according to the scoring protocol.

� Dissolved hydrogen concentrations should be obtained using a method developed by
Microseeps. The dissolved hydrogen concentrations will allow for the evaluation of the
terminal electron accepting process and the proper scoring of the groundwater plume.

� One additional well (located downgradient of OLD-36-27A) that is screened in Zone A
should be sampled due to the elevated levels of TCE reported in the well.

� One additional well (located upgradient and/or in an unaffected area of SA-36) that is
screened in Zone B should be sampled due to the elevated levels of TCE and MEE in
OLD-36-08B.

Another round of vegetable oil injections should be performed at SA-36 due to the demand
on the initial injections by the sulfate present in the groundwater. In order for the TCE to be
reduced in the groundwater, the sulfate must be reduced first which will require additional
TOC. The sulfate will most likely be reduced with an additional round of vegetable oil
injections; however, a third round of vegetable oil injections may be required for the TCE to
be reductively dechlorinated due to the second round of vegetable oil injections being
consumed by the sulfate reducing microorganisms.

The next SA-36 efficiency monitoring event (Round 2) will be completed by CCI in
July 2001. The Round 2 groundwater sampling event represents 6 months after vegetable oil
injection. 
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Appendix A

Monitoring Well Purging and Sampling Logs





































































Appendix B

Analytical Laboratory Reports
(CD Only)

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Appendix C

Natural Attenuation Technical Memorandum
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