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1.0 Introduction

This report presents the results of the fourth 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 March 2002. The March 2002 sampling
represents the fourth round (Round 4) of groundwater data collected 15 months after
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 36 (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 corner of the Main Base at NTC Orlando as shown
on Figure 1-1. The Main Base has been modified by Orlando NTC Partners to develop the
land for residential use. The site previously contained Buildings 2121, 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 Groundwater Cleanup Target Levels (GCTLs), as shown
on Figure 1-2.

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
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300 micrograms per liter (µg/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). The SI report was
submitted in September 2002. The OPT also requested CCI implement an interim remedial
action (IRA) at the site consisting of enhanced biodegradation using vegetable oil.
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2.0 Summary of Field Activities and Results

To date, five sampling events for laboratory analysis have been completed as part of this
IRA. The first sampling event was performed in December 2000 prior to injection activities
(injection completed in January 2001), and was used as IRA baseline data. Four subsequent
sampling events were completed to monitor performance of the treatment activities.
Rounds 1, 2 and 3 of the performance monitoring were conducted in March 2001, July 2001,
and October 2001, respectively. 

On November 15, 2001, approximately 750 gallons of vegetable oil was injected into nine
injection points (Zones B and C) to further enhance the biodegradation of chlorinated
solvents in site groundwater.

In December 2002, all  monitor wells at the site were abandoned to facilitate Baldwin Park
development in the vicinity of the site. In March and April 2002, 17 new wells were installed
adjacent to the old locations. Round 4 of the performance monitoring was completed in
May 2002; the results of Round 4 sampling are described in this report.

Groundwater level measurements were collected from each of the monitoring wells in
August 2002 (Table 2-1). Figures 2-1, 2-2, and 2-3 illustrate the recent groundwater flow
directions in the shallow (Zone A), intermediate (Zone B), and deep (Zone C) surficial
aquifer zones, respectively. The groundwater flow in Zones A and B is to the northwest; this
groundwater flow direction is consistent with previous data collected in Zones A and B at
the site. The direction of flow in Zone C has changed to the east/northeast from the
previously measured southeast direction. The slight change in direction is most likely due to
excessive summer rainfall in the Orlando area.

The groundwater sampling was conducted in accordance with the Orlando Project
Operating Plan (POP) and CH2M HILL’s Florida Department of Environmental Protection
(FDEP)-approved Comprehensive Quality Assurance Plan (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, Round 1, 2, 3 and 4 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.

• Round 2: 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, OLD-36-32C, OLD-36-19A and OLD-36-24B. 
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• Round 3: OLD-36-06A, OLD-36-07A, OLD-36-19A, OLD-36-26A, OLD-36-27A,
OLD-36-08B, OLD-36-10B, OLD-36-24B, OLD-36-28B, OLD-36-29B , OLD-36-09C,
OLD-36-11C, OLD-36-30C, OLD-36-31C, OLD-36-32C, OLD-36-25C.

• Round 4: OLD-36-01AR, OLD-36-02AR, OLD-36-07AR, OLD-36-08BR, OLD-36-09CR,
OLD-36-10BR, OLD-36-11CR, OLD-36-18CR, OLD-36-19AR, OLD-36-20BR , OLD-36-
22BR, OLD-36-23CR, OLD-36-24BR, OLD-36-25CR, OLD-36-33AR, OLD-36-35CR, OLD-
36-36CR.

TABLE 2-1
SA-36 Groundwater Level Elevations, August 2002 Event

Monitoring Well Northing Easting
TOC Height
(feet msl)

Depth to Water
(feet)

Water Level
Elevation
(feet msl)

OLD-36-01AR 1,537,944.63 549,500.75 117.19 12.98 104.21
OLD-36-02AR 1,537,979.36 549,528.51 116.90 12.66 104.24
OLD-36-08BR 1,537,888.80 549,525.33 114.90 10.64 104.26
OLD-36-09CR 1,537,884.94 549,523.79 114.50 13.93 100.57
OLD-36-10BR 1,537,944.37 549,506.06 118.43 14.14 104.29
OLD-36-11CR 1,537,949.16 549,503.20 119.08 16.01 103.07
OLD-36-18CR 1,537,805.46 549,485.73 115.38 15.25 100.13
OLD-36-19AR 1,537,909.92 549,443.90 117.85 13.64 104.21
OLD-36-20BR 1,537,914.20 549,444.00 117.41 13.19 104.22
OLD-36-22BR 1,537,983.82 549,531.55 117.72 13.50 104.22
OLD-36-23CR 1,537,987.62 549,534.13 114.69 14.91 99.78
OLD-36-24BR 1,537,828.82 549,648.73 117.18 12.54 104.64
OLD-36-25CR 1.537,845.36 549,585.01 117.01 16.60 100.41
OLD-36-33AR 1,537,824.33 549,646.95 118.20 13.52 104.68
OLD-36-35CR 1,537,878.57 549,674.58 120.47 15.66 104.81
OLD-36-36CR 1,537,834.12 549,651.00 120.08 14.80 105.28

NA  Not Available
feet TOC – feet below top of casing
feet msl – feet above 1988 North American Vertical Datum
Easting and Northing are Florida State Plane Coordinates
AB Plugged and Abandoned

The locations of these monitoring wells are shown on Figure 2-4. 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
• Sulfide by EPA Method 376
• Dissolved Iron by EPA Method 6010B
• Total Dissolved Solids by EPA Method 160.1
• Total Organic Compounds (TOC) by EPA Method 9060 Modified
• Total Petroleum Hydrocarbons (TPH) by Florida Petroleum Residual Organic (FL-PRO)
• Dissolved Hydrogen
• Volatile Fatty Acids 
• Methane, Ethane, and Ethene (MEE) by AM19GA
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In addition, the field team measured natural attenuation parameters of ferrous iron,
manganese, hydrogen sulfide, carbon dioxide 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. Complete analytical laboratory data for Round 4 are included in
Appendix B.

2.1 Analytical Results and Contaminant Trends
Table 2-4 presents a summary of the analytical concentrations from the SA-36 baseline and
Rounds 1, 2, 3, and 4 sampling events. 

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, Round 1,
Round 2, and Round 3 sampling event are shown on Table 2-5 and on Figure 2-4. Shaded
cells within the table indicate analyte concentrations above FDEP GCTLs or background
screening concentrations.

TCE was detected above the screening value (3 µg/L) in 12 of the onsite monitoring wells
during the last sampling event. This is consistent with historical data for TCE at these
monitoring points. The shallow (Zone A) and intermediate (Zone B) TCE concentrations are
decreasing and a definite decreasing trend in concentrations is evident in these zones. Some
of the TCE concentrations in the deep zone (Zone C) have increased while others have
decreased since the vegetable oil injection. No trend in TCE concentrations for Zone C is
evident at this stage in the enhanced biodegradation treatment. 

2.2 Natural Attenuation Evaluation
An evaluation of the monitored natural attenuation process at SA-36 was completed in
January 2002 by CCI. This technical memorandum is included in Appendix C. 

The groundwater sampling results for SA-36 show the potential for the enhanced
biodegradation to be feasible as a remedial alternative for the TCE due to the following
observations:

• Dissolved oxygen concentrations are less than 1.0 milligrams per liter (mg/L) or less in
the majority (75 percent) of the wells sampled at SA-36.

• ORP values are reduced with respect to background levels or negative in the vicinity of
the reductive/treatment zone in all three zones at SA-36, and the ORP is very negative
in Zone B at OLD-36-08BR (-264 millivolts [mV]) and in Zone C at OLD-36-09CR
(-138 mV) and OLD-36-35CR (-286 mV).

• The nitrate concentrations are below 1 mg/L in the groundwater in all wells in Zones B
and C beneath SA-36; therefore, nitrate reduction should not interfere with the reductive
dechlorination process.
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• The sulfate concentrations are reduced with respect to background levels in the vicinity
of the reductive/treatment zone in all groundwater zones beneath SA-36. Sulfate
concentrations are at or below 20 mg/L two wells in Zone B and three wells in Zone C,
indicating it is being utilized by the microorganisms. However, the sulfate
concentrations in each zone are high enough to complete the reductive dechlorination
process as act as the electron acceptor in the aquifer. In order for the chlorinated solvents
to become the primary electron acceptor, the sulfate concentrations need to be reduced.

•  OC was not detected in the wells sampled in Zone A. TOC concentrations in Zone B
were detected in three wells with two being above 20 mg/L and in one well (OLD-36-
08BR) levels increased from the previous sampling event. In Zone C, TOC was detected
in two wells with one having a concentration above 20 mg/L. Elevated levels of TOC
relative to background in aquifer Zones B and C may indicate the vegetable oil is
migrating in the subsurface.

• Chloride concentrations are increased relative to background levels in the vicinity of the
reductive/treatment zone in all three zones at SA-36. 

• The dissolved gas (MEE) concentrations are orders of magnitude higher than
background levels in the vicinity of the reductive/treatment zone in all three zones at
SA-36. As of the most recent sampling event in May 2002, the Zone B, well OLD-36-
10B(R), continues to exhibit an increase in MEE concentrations over the duration of the
study.  

• PCE, not commonly detected compound at SA-36, was detected in only two wells across
the site during this sampling event including OLD-36-22BR (Zone B) and OLD-36-23CR
(Zone C). In both cases, PCE was detected along with one or more of its daughter
products, including TCE and cis-1,2-DCE, which is suggestive of the reductive
dechlorination process proceeding.

• The overall TCE concentrations in the groundwater in all zones beneath the SA have
reduced from the baseline levels.  The TCE concentrations in the Zone B well OLD-36-
10B(R) and the Zone C wells OLD-36-09C(R) and OLD-36-11C(R) have reduced more
than 50 percent of the baseline levels.

• The cis-1,2-DCE was detected simultaneously with TCE in wells in the vicinity of the
reductive/treatment zone in all three zones including OLD-36-01AR (Zone A); OLD-36-
08BR, OLD-36-10BR, and OLD-36-22BR (Zone B); and OLD-36-11CR (Zone C) at SA-36,
all of which is indicative of the reductive dechlorination process.

These items suggest that the vegetable oil injections have created a reducing environment
beneath SA-36. As a result, the TCE concentrations have reduced and the concentrations of
the by-products of the reductive dechorination of TCE have increased such as MEE, carbon
dioxide, cis-1,2-DCE, and chloride.
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TABLE 2-2
Water Quality Data

Natural Attenuation Field Parameters
December 2000, March, July, October 2001, and March 2002 Sampling Events

Station ID Date 
Ferrous Iron

(mg/L)
Manganese

(mg/L)

Hydrogen
Sulfide
(mg/L)

Sulfate
(mg/L)

Carbon
Dioxide
(mg/L)

Dissolved
Oxygen
(mg/L)

OLD-36-01AR 5/17/2002 0.2 <0.1 <0.1 39 25 0.13
OLD-36-02AR 5/00/2002 <0.1 <0.1 <0.1 50 30 0.31
OLD-36-06A 12/04/2000 0.5 0 0.0 90 NM 0.79
OLD-36-06A 03/14/2001 0.4 0 0.0 125 NM 2.35
OLD-36-06A 08/01/2001 0 0 0.1 20 30 1.81*
OLD-36-06A 10/25/2001 0.2* <0.1* 0.2 <1.0 50 0.61
OLD-36-07A 12/01/2000 0.2 0 0.1 <50 NM 0.54
OLD-36-07A 03/14/2001 0.2 0 0.0 >200 NM 1.06
OLD-36-07A 07/31/2001 0 0 0 26 35 0.32
OLD-36-07A 10/25/2001 <1.0* <1.0* 0.2 <1.0 110 0.00
OLD-36-07AR NM NM NM NM NM NM NM
OLD-36-08B 12/04/2000 0.5 0.1 1.0 80 NM 0.98
OLD-36-08B 03/15/2001 6 0 0.5 <50 NM 0.44
OLD-36-08B 08/01/2001 0.9 0 >10 0 120 3.69*
OLD-36-08B 10/25/2001 1.0* <0.1* 5.0 <1.0* 130 0.01
OLD-36-08BR 5/31/2002 NA NA 4.0 NA NA 1.58
OLD-36-09C 12/05/2000 0.3 0.3 5.0 <50 NM 0.71
OLD-36-09C 03/15/2001 0.2 0 0.5 >200 NM 0.41
OLD-36-09C 07/31/2001 0 0 >10 0 NM 0.19
OLD-36-09C 10/24/2001 <0.1 <0.1 >10 <1.0 NM 0.05
OLD-36-09CR 5/31/2002 1.2 <0.1 0.5 13 60 1.39
OLD-36-10B 12/04/2000 0.2 0 0.3 >200 NM 1.08
OLD-36-10B 03/15/2001 0.8 0.3 0.1 >200 NM 0.45
OLD-36-10B 08/01/2001 0 0 1.5 0 40 0.11
OLD-36-10B 10/22/2001 <0.1* <0.1 5.0 10* 90* 0.02
OLD-3610BR 5/7/2002 NM NM NM NM NM 0.04
OLD-36-11C 12/06/2000 0.1 0 0.7 100 NM 0.79
OLD-36-11C 03/15/2001 0.1 0.3 0.1 75 NM 0.28
OLD-36-11C 08/01/2001 0 0 0.3 10 75 1.18*
OLD-36-11C 10/22/2001 0.1 <0.1 0.7 10 55 0.10
OLD-36-11CR 5/31/2002 1.0 <0.1 <0.1 43 40 0.58
OLD-36-12C 12/05/2000 0.2 0 0.0 >200 NM 1.11
OLD-36-18CR 5/31/2002 <0.1 <0.1 0.2 30.0 70 1.1
OLD-36-19A 08/02/2001 0.2 0 0 68 25 7.87*
OLD-36-19A 10/26/2001 <0.1 <0.1 <0.1 47 20 4.49 *
OLD-36-19AR 5/7/2002 <0.1 <0.1 <0.1 24 20 1.67
OLD-36-20BR 5/7/2002 <0.1 <0.1 <0.1 20 120 0.15
OLD-36-22BR 5/8/2002 0.2 <0.1 0.2 <0.1 120 0.14
OLD-36-23C 12/06/2000 1.2 0.1 0.5 >200 NM 0.75
OLD-36-23CR 5/8/2002 1.8 <0.1 0.5 22 80 0.17
OLD-36-24B 08/02/2001 0.1 0 0.7 12 50 1.68*
OLD-36-24B 10/26/2001 1.1 <0.1 <0.1 62 45 0.42
OLD-36-24BR 5/9/2002 1.1 <0.1 <0.1 62 45 0.11
OLD-36-25C 10/29/2001 1.1 <0.1 3.0 13 90 0.24
OLD-36-25CR 5/9/2002 1.0 <0.1 1.0 50 55 0.13
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TABLE 2-2
Water Quality Data

Natural Attenuation Field Parameters
December 2000, March, July, October 2001, and March 2002 Sampling Events

Station ID Date 
Ferrous Iron

(mg/L)
Manganese

(mg/L)

Hydrogen
Sulfide
(mg/L)

Sulfate
(mg/L)

Carbon
Dioxide
(mg/L)

Dissolved
Oxygen
(mg/L)

OLD-36-26A 12/01/2000 1 0.2 0.3 >200 NM 0.96
OLD-36-26A 03/14/2001 0.4 0 0.0 >200 NM 0.43
OLD-36-26A 08/01/2001 0.8 0 4.0 0 105 0.41
OLD-36-26A 10/23/2001 1 <0.1 10 <1.0 85 0.03
OLD-36-27A 12/01/2000 0.1 0 0.0 <50 NM 0.98
OLD-36-27A 03/13/2001 0.1 0 0.0 <50 NM 0.27
OLD-36-27A 07/31/2001 0.6 0 10 44 80 0.79
OLD-36-27A 10/24/2001 <0.10 <0.10 4.0 21 55 0.06
OLD-36-28B 12/01/2000 2.5 0 0.3 >200 NM 0.59
OLD-36-28B 03/14/2001 1.1 0 0.7 150 NM 0.38
OLD-36-28B 07/30/2001 1 0 4.0 6 70 1.65*
OLD-36-28B 10/24/2001 <0.1* <0.1* 4.0 <1.0* 80 0.00
OLD-36-29B 12/04/2000 2 0.1 0.0 70.5 NM 0.65
OLD-36-29B 03/13/2001 1 0 0.1 70 NM 0.11
OLD-36-29B 07/30/2001 1 0 0.5 20 35 0.18
OLD-36-29B 10/22/2001 1.6* <0.1* 0.5 10* 80 0.21
OLD-36-30C 11/29/2000 0.6 0 1.0 70 NM 0.90
OLD-36-30C 03/14/2001 0.4 0.1 0.1 <50 NM 0.27
OLD-36-30C 07/31/2001 0.4 0 10 <1 80 1.20*
OLD-36-30C 10/23/2001 1.1 <0.1 5.0 <1.0 80 0.00
OLD-36-31C 12/05/2000 1.2 0.3 0.0 60 NM 0.79
OLD-36-31C 03/14/2001 0 0.15 5.0 <50 NM 0.31
OLD-36-31C 07/31/2001 0.4 0 8.0 <1 90 0.50
OLD-36-31C 10/23/2001 0.9 <0.1 8.0 <1.0 70 0.01
OLD-36-32C 12/06/2000 0.1 0.1 0.2 >200 NM 0.78
OLD-36-32C 03/13/2001 0.1 0 0.0 80 NM 0.18
OLD-36-32C 08/01/2001 0.1 0 0.1 14 70 0.64
OLD-36-32C 10/22/2001 0.9 <0.1 0.1 14 75 0.25
OLD-36-33AR 5/8/2002 0.1 <0.1 0.2 45 45 2.89

• suspect high H2S interference
NM not measured

Shading indicates analyte concentrations above FDEP GCTLs or background screening concentrations.
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TABLE 2-3
Water Quality Data

December 2000, March, July, October 2001,and March 2002 Sampling Events

Station ID Date
pH

(SU)
Conductivity

(mS/cm)
Temperature

(oC)

Dissolved
Oxygen
(mg/L)

Oxidation
Reduction
Potential

(mV)
Turbidity

(NTU)
OLD-36-01AR 5/7/2002 6.11 0.179 25.10 0.13 62.3 9.27
OLD-36-02AR 5/00/2002 6.17 0.215 24.70 0.31 92.3 20.5
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-36-06A 08/01/2001 5.48 120 27.90 1.81 157 270
OLD-36-06A 10/25/2001 5.51 58.5 28.20 0.61 120 330
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-36-07A 07/31/2001 5.70 114 27.20 0.32 130 81
OLD-36-07A 10/25/2001 5.52 158 28.50 0.00 81 492

OLD-36-07AR NM NM NM NM NM NM NM
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-36-08B 08/01/2001 5.49 237 26.40 3.69 -152 192
OLD-36-08B 10/25/2001 5.47 205 27.20 0.01 25.9 129

OLD-36-08BR 5/31/2002 4.88 1.56 26.20 1.58 -264 >1000
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-36-09C 07/31/2001 10.92 440 26.40 0.19 -186 1.21
OLD-36-09C 10/24/2001 10.95 492 26.80 0.05 -235 1.27

OLD-36-09CR 5/31/2002 5.35 129 26.90 1.39 -44 374
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-36-10B 08/01/2001 5.66 99 26.90 0.11 50 380
OLD-36-10B 10/222001 5.97 107 28.20 0.02 22.8 201

OLD-36-10BR 5/7/2002 7.29 0.348 25.50 0.04 21.0 >1000
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-36-11C 08/01/2001 5.22 72 26.57 1.18 -27.9 80.9
OLD-36-11C 10/22/2001 5.32 72 27.00 0.10 89.0 36.9

OLD-36-11CR 5/31/2002 5.48 0.165 25.30 0.58 4.0 38
OLD-36-12C 12/05/2000 5.36 87 26.22 1.11 78.9 808

OLD-36-18CR 5/31/2002 5.50 0.108 25.60 1.1 -286 >1000
OLD-36-19A 08/02/2001 6.12 790 26.27 7.87 231.2 1.79
OLD-36-19A 10/26/2001 6.23 280 26.10 4.49 169 5.84

OLD-36-19AR 5/7/2002 5.96 0.112 25.10 1.67 151 28
OLD-36-20BR 5/7/2002 5.87 0.15 25.00 0.15 155 105
OLD-36-22BR 5/8/2002 4.78 0.05 25.00 0.14 147 107
OLD-36-23C 12/06/2000 5.61 78 25.60 0.75 -40.8 >1000

OLD-36-23CR 5/8/2002 5.05 0.1 25.80 0.17 67.0 6.78
OLD-36-24B 08/02/2001 4.69 340 25.96 1.68 -12.4 1.57
OLD-36-24B 10/26/2001 4.19 183 26.30 0.42 240 0.42

OLD-36-24BR 5/9/2002 4.34 0.091 24.80 0.11 116 88.6
OLD-36-25C 10/29/2001 4.67 73 26.00 0.24 98.3 9.6

OLD_36-25CR 5/9/2002 4.50 0.148 25.30 0.13 48.2 2.0
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-36-26A 08/01/2001 4.80 127 27.00 0.41 24 5.7
OLD-36-26A 10/23/2001 5.07 53 27.60 0.03 65.7 8.4
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
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TABLE 2-3
Water Quality Data

December 2000, March, July, October 2001,and March 2002 Sampling Events

Station ID Date
pH

(SU)
Conductivity

(mS/cm)
Temperature

(oC)

Dissolved
Oxygen
(mg/L)

Oxidation
Reduction
Potential

(mV)
Turbidity

(NTU)
OLD-37-27A 07/31/2001 6.40 430 26.70 0.79 -153 36.4
OLD-37-27A 10/24/2001 6.63 370 28.50 0.06 -65 19.4
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-36-28B 07/30/2001 5.68 133 26.90 1.65 -101 312
OLD-36-28B 10/24/2001 5.76 146 27.20 0.00 9.6 410
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-36-29B 07/30/2001 5.21 83 26.75 0.18 85.2 114
OLD-36-29B 10/22/2001 5.39 91 27.50 0.21 80.0 84
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-36-30C 07/31/2001 5.32 75 26.30 1.20 -96 50.0
OLD-36-30C 10/23/2001 5.33 75 27.30 0.00 30.5 16.8
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-36-31C 07/31/2001 4.36 69 26.30 0.50 29.8 22.2
OLD-36-31C 10/23/2001 4.96 51 26.40 0.01 77.4 15.6
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
OLD-36-32C 08/01/2001 5.47 90 26.50 0.64 34.8 98.8
OLD-36-32C 10/22/2001 5.41 87 26.90 0.25 120 64

OLD-36-33AR 5/8/2002 3.74 0.149 24.50 2.89 247 7.58
SU – standard unit
oC – degrees Celsius
mS/cm – milliSiemens per centimeter
mg/L – milligrams per liter
mV – millivolts
NTU – nephelometric turbidity units 

Shading indicates analyte concentrations above FDEP GCTLs or background screening concentrations.



TABLE 2-4
Summary of Analytical Results
December 2000; March, July, October 2001; and March 2002 Sampling Events

OLD-36-01AR OLD-36-02AR OLD-36-06A OLD-36-06A OLD-36-06A OLD-36-06A OLD-36-07A OLD-36-07A OLD-36-07A OLD-36-07A OLD-36-08BR OLD-36-08B OLD-36-08B OLD-36-08B OLD-36-08B OLD-36-09CR OLD-36-09C OLD-36-09C OLD-36-09C OLD-36-09C OLD-36-10BR
17-3601ARQ202 17-3602ARQ202 17-OLD-36-06A-Q4-01 017-OLD-36-06A-Q3-01 017-OLD-36-06A-Q1-01 017-OLD-36-06A-Q4-00 17-OLD-36-07A-Q4-01 017-OLD-36-07A-Q3-01 017-OLD-36-07A-Q1-01 017-OLD-36-07A-Q4-00 173608BRQ202 17-OLD-36-08B-Q4-01 017-OLD-36-08B-Q3-01 017-OLD-36-08B-Q1-01 017-OLD-36-08B-Q4-00 173609CRQ202 17-OLD-36-09C-Q4-01 017-OLD-36-09C-Q3-01 017-OLD-36-09C-Q1-01 017-OLD-36-09C-Q4-00 17-3610BRQ202

20205080306 20205092202 C110655*3 AC17919 AC09821 AC04412 C110655*2 AC17890 AC09822 AC04279 20206010601 C110655*1 AC17920 AC09841 AC04413 20206010602 C110611*1 AC17891 AC09845 AC04474 20205080305
P0110472-03 C108048*1 C103383*4 P0012036-01 P0110472-02 C108004*5 C103383*5 P0012030-04 P0110472-01 C108048*2 C103409*4 P0012036-02 P0110454-08 C108004*6 C103409*3 P0012055-01

P0103235-04 P0103235-05 P0103256-04 P0103256-03
05/07/2002 05/08/2002 10/25/2001 08/01/2001 03/14/2001 12/04/2000 10/25/2001 07/31/2001 03/14/2001 12/01/2000 05/31/2002 10/25/2001 08/01/2001 03/15/2001 12/04/2000 05/31/2002 10/24/2001 07/31/2001 03/15/2001 12/05/2000 05/07/2002

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/L 1 U 1 U 1 U 1 U 1 U 1 U 24 = 1 U 1 U 4.3 = 1 U 1 U
Butyric acid mg/L 1 U 1 U 1 U 1 U 1 U 1 U 1.9 = 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
Propionic acid mg/L 1 U 1 U 1 U 4.7 = 1 U 1 U 74 = 1 U 1 U 8.7 = 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
Ethane ng/L 1000 U 1000 U 430 = 17 = 110 = 24 = 2150 = 900 = 18 = 1000 U 160 = 210 = 1000 U
Ethane µg/ml 0.01 U 0.01 U 0.01 U 0.01 U
Ethene ng/L 1000 U 1000 U 360 = 13 = 77 = 21 = 1000 U 5600 = 110 = 1000 U 430 = 670 = 1000 U
Ethene µg/ml 0.01 U 0.01 U 0.01 U 0.01 U
Methane µg/L 1410 = 5.96 = 69 = 1.7 = 1700 = 4.7 = 5810 J 8900 = 80 = 1310 = 1700 = 51 = 1320 =
Methane µg/ml 0.01 U 0.01 U 0.09 = 0.036 =
Alkalinity mg/L 28 = 36.5 = 71 = 10 = 6 = 1.5 = 74 = 13 = 16 = 16 = 1 U 67 = 83 = 22 = 24 = 12.2 = 210 = 180 = 330 = 280 = 86.4 =
Bromide mg/L 1 U 1 U 1 U 1 U
Chloride mg/L 6.36 = 8.29 = 73 = 1.9 = 8.4 = 4.2 = 120 = 3.2 = 7.7 = 6.2 = 6.31 = 23 = 7 = 6.1 = 7 = 10.3 = 17 = 8.3 = 9.5 = 8.9 = 4.38 =
Dissolved Hydrogen nM 2 = 18 = 13 = 150 =
Iron µg/L 79 J 50 J 440 = 450 = 1440 = 400 = 1170 = 180 = 440 =
Iron, Dissolved µg/L 120 = 32 J 720 = 60 J 400 = 450 = 27 J 11 J
Sodium mg/L 4.1 = 5.4 = 7.8 = 11 =
Sulfide mg/L 0.02 U 0.02 U 1 U 1 U 1 U 1 U 1 U 1 U 0.8 U 2.9 = 2.9 = 1 U 0.2 U 4.2 = 3.4 = 2.7 = 0.065 =
Nitrite Nitrogen mg/L 0.027 = 0.046 = 2.5 U 0.01 U 0.01 U 2.5 U 0.01 U 0.01 U 0.1 U 5 = 0.1 U 0.01 U 0.01 U 0.2 = 0.1 U 0.01 U 0.01 U 1.39 =
Nitrate Nitrogen mg/L 1.76 = 1.7 = 0.5 = 2.98 = 0.09 = 0.21 = 0.5 = 0.09 = 0.2 = 0.05 U 0.18 = 0.01 U 1 U 0.07 U 0.23 = 0.01 U 1 U 0.01 U
Nitrate-Nitrite Nitrogen mg/L 0.5 = 0.33 = 0.21 = 0.18 = 0.1 U 0.23 = 0.1 U
Petroleum Range Organics  (PRO) mg/L 0.1 U 0.1 U 0.1 U 1 U 0.42 JB 1 U 6.5 = 1 U 0.4 JB 0.44 JB 1.03 = 4.4 = 8.1 = 0.66 JB 1 U 0.295 U 0.1 U 1.1 U 2 JB 0.35 JB 0.1 U
Total Dissolved Solids mg/L 102 = 135 = 180 = 190 J 150 = 110 = 510 = 120 J 170 = 110 = 1310 = 210 = 110 J 270 = 100 = 176 = 300 = 290 J 120 = 390 = 280 =
Total Organic Carbon mg/L 4.3 U 11.4 U 21 = 14 = 12 = 10.7 = 78 = 10 = 11 = 12.5 = 35 = 83 = 94 = 3 = 3.55 = 7.2 U 35 = 29 = 14 = 19.8 = 48.3 =

Volatile Organic Constituents
1,1,1,2-Tetrachloroethane µg/L 0.3 U 2.5 U 2.5 U 2.5 U 0.3 U 2.5 U 12 U 2.5 U 0.3 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 25 U 2.5 U
1,1,1-Trichloroethane µg/L 5 U 5 U 0.3 U 4 U 4 U 4 U 0.3 U 4 U 20 U 4 U 5 U 0.3 U 4 U 4 U 4 U 5 U 5 U 4 U 40 U 4 U 5 U
1,1,2,2-Tetrachloroethane µg/L 0.2 U 0.2 U 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 0.2 U 0.3 U 2 U 2 U 2 U 0.817 = 5 U 2 U 20 U 2 U 0.2 U
1,1,2-Trichloroethane µg/L 5 U 5 U 0.3 U 5 U 5 U 5 U 0.3 U 5 U 25 U 5 U 5 U 0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U
1,1-Dichloroethane µg/L 5 U 5 U 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 5 U 0.3 U 2 U 2 U 2 U 5 U 5 U 2 U 20 U 2 U 5 U
1,1-Dichloroethene µg/L 5 U 5 U 0.3 U 6 U 6 U 6 U 0.3 U 6 U 30 U 6 U 5 U 0.3 U 6 U 6 U 6 U 5 U 0.29 J 6 U 60 U 0.5 J 5 U
1,2,3-Trichlorobenzene µg/L 0.3 U 1.5 U 1.5 U 1.5 U 0.3 U 1.5 U 7.5 U 1.5 U 0.3 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 15 U 1.5 U
1,2,3-Trichloropropane µg/L 1.6 U 16 U 16 U 16 U 1.6 U 16 U 80 U 16 U 1.6 U 16 U 16 U 16 U 5 U 16 U 160 U 16 U
1,2,4-Trichlorobenzene µg/L 5 U 5 U 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 5 U 0.3 U 2 U 2 U 2 U 5 U 5 U 2 U 20 U 2 U 5 U
1,2,4-Trimethylbenzene µg/L 0.3 U 6.5 U 6.5 U 6.5 U 0.3 U 6.5 U 32 U 6.5 U 0.3 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 65 U 6.5 U
1,2-Dibromo-3-chloropropane µg/L 0.2 U 0.2 U 1.9 U 13 U 13 U 13 U 1.9 U 13 U 65 U 13 U 0.2 U 1.9 U 13 U 13 U 13 U 2.03 J 5 U 13 U 130 U 13 U 0.2 U
1,2-Dichlorobenzene µg/L 5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 0.3 U 1.5 U 7.5 U 1.5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 5 U 5 U 1.5 U 15 U 1.5 U 5 U
1,2-Dichloroethane µg/L 3 U 3 U 0.3 U 3 U 3 U 3 U 0.3 U 3 U 15 U 3 U 3 U 0.3 U 3 U 3 U 3 U 3 U 5 U 3 U 30 U 3 U 3 U
1,2-Dichloropropane µg/L 5 U 5 U 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 5 U 0.3 U 2 U 2 U 2 U 5 U 5 U 2 U 20 U 2 U 5 U
1,2-Ethylene Dibromide µg/L 0.2 U 0.2 U 0.3 U 3 U 3 U 3 U 0.3 U 3 U 15 U 3 U 0.2 U 0.3 U 3 U 3 U 3 U 0.2 U 5 U 3 U 30 U 3 U 0.2 U
1,3,5-Trimethylbenzene µg/L 0.3 U 2.5 U 2.5 U 2.5 U 0.3 U 2.5 U 12 U 2.5 U 0.3 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 25 U 2.5 U
1,3-Dichlorobenzene µg/L 5 U 5 U 0.3 U 6 U 6 U 6 U 0.3 U 6 U 30 U 6 U 5 U 0.3 U 6 U 6 U 6 U 5 U 5 U 6 U 60 U 6 U 5 U
1,3-Dichloropropane µg/L 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 0.3 U 2 U 2 U 2 U 5 U 2 U 20 U 2 U
1,4-Dichlorobenzene µg/L 5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 0.3 U 1.5 U 7.5 U 1.5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 5 U 5 U 1.5 U 15 U 1.5 U 5 U
2,2-Dichloropropane µg/L 0.3 U 17.5 U 17.5 U 17.5 U 0.3 U 17.5 U 88 U 17.5 U 0.3 U 17.5 U 17.5 U 17.5 U 5 U 17.5 U 180 U 17.5 U
2-Butanone µg/L 10 U 10 U 10.4 = 10 U 10 U
2-Chlorotoluene µg/L 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 0.3 U 2 U 2 U 2 U 5 U 2 U 20 U 2 U
2-Hexanone µg/L 10 U 10 U 10 U 10 U 10 U
4-Chlorotoluene µg/L 0.3 U 3 U 3 U 3 U 0.3 U 3 U 15 U 3 U 0.3 U 3 U 3 U 3 U 5 U 3 U 30 U 3 U
4-Methyl-2-pentanone µg/L 10 U 10 U 10 U 10 U 10 U
Acetone µg/L 10 U 10 U 19 U 12.9 U 20.5 U
Benzene µg/L 1 U 1 U 0.3 U 1 U 1 U 2 U 0.78 = 1 U 5 U 2 U 1 U 0.3 U 1 U 1 U 2 U 1 U 5 U 1 U 10 U 2 U 1 U
Bromobenzene µg/L 0.3 U 1.5 U 1.5 U 1.5 U 0.3 U 1.5 U 7.5 U 1.5 U 0.3 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 15 U 1.5 U
Bromochloromethane µg/L 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 0.3 U 2 U 2 U 2 U 5 U 2 U 20 U 2 U
Bromodichloromethane µg/L 0.6 U 0.6 U 0.3 U 4 U 4 U 4 U 0.3 U 4 U 20 U 4 U 0.6 U 0.3 U 4 U 4 U 4 U 1.33 J 5 U 4 U 40 U 4 U 0.6 U
Bromoform µg/L 4 U 4 U 0.3 U 6 U 6 U 6 U 0.3 U 6 U 30 U 6 U 4 U 0.3 U 6 U 6 U 6 U 4 U 5 U 6 U 60 U 6 U 4 U
Bromomethane µg/L 5 U 5 U 0.53 U 5.5 U 5.5 U 5.5 U 0.53 U 5.5 U 28 U 5.5 U 5 U 0.53 U 5.5 U 5.5 U 5.5 U 5 U 5 U 5.5 U 55 U 5.5 U 5 U
Carbon disulfide µg/L 5 U 5 U 5 U 5 U 5 U
Carbon tetrachloride µg/L 3 U 3 U 0.3 U 10.5 U 10.5 U 10.5 U 0.3 U 10.5 U 52 U 10.5 U 3 U 0.3 U 10.5 U 10.5 U 10.5 U 3 U 5 U 10.5 U 110 U 10.5 U 3 U
Chlorobenzene µg/L 5 U 5 U 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 5 U 0.3 U 2 U 2 U 2 U 5 U 5 U 2 U 20 U 2 U 5 U
Chloroethane µg/L 5 U 5 U 0.3 U 5 U 5 U 5 U 0.3 U 5 U 25 U 5 U 5 U 0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U
Chloroform µg/L 5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 0.3 U 1.5 U 7.5 U 1.5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 4.34 J 5 U 1.5 U 15 U 1.5 U 5 U
Chloromethane µg/L 2.7 U 2.7 U 0.3 U 6.5 U 6.5 U 6.5 U 0.3 U 6.5 U 32 U 6.5 U 2.7 U 0.3 U 0.6 J 6.5 U 6.5 U 2.7 U 5 U 6.5 U 65 U 6.5 U 2.7 U
cis-1,2-Dichloroethene µg/L 1.85 J 5 U 0.18 J 6 U 6 U 6 U 37 = 0.78 J 30 U 6 U 4.75 J 26 = 17 = 6 U 6 U 5 U 57 = 27 = 20 J 24 = 1.27 J
cis-1,3-Dichloropropene µg/L 5 U 5 U 0.3 U 5 U 5 U 5 U 0.3 U 5 U 25 U 5 U 5 U 0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U
Cyclohexane µg/L 100 U 100 U 100 U 100 U 100 U
Dibromochloromethane µg/L 0.4 U 0.4 U 0.3 U 2.5 U 2.5 U 2.5 U 0.3 U 2.5 U 12 U 2.5 U 0.4 U 0.3 U 2.5 U 2.5 U 2.5 U 0.4 U 5 U 2.5 U 25 U 2.5 U 0.4 U
Dibromomethane µg/L 0.3 U 12 U 12 U 12 U 0.3 U 12 U 60 U 12 U 0.3 U 12 U 12 U 12 U 5 U 12 U 120 U 12 U
Dichlorodifluoromethane µg/L 5 U 5 U 0.3 U 5 U 5 U 5 U 0.3 U 5 U 25 U 5 U 5 U 0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U
Ethylbenzene µg/L 5 U 5 U 0.3 U 3 U 3 U 3 U 0.3 U 3 U 15 U 3 U 5 U 0.3 U 3 U 3 U 3 U 5 U 5 U 3 U 30 U 3 U 5 U
Hexachlorobutadiene µg/L 0.3 U 5.5 U 5.5 U 5.5 U 0.3 U 5.5 U 28 U 5.5 U 0.3 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 55 U 5.5 U
Isopropylbenzene µg/L 5 U 5 U 0.3 U 2.5 U 2.5 U 2.5 U 0.3 U 2.5 U 12 U 2.5 U 5 U 0.3 U 2.5 U 2.5 U 2.5 U 5 U 5 U 2.5 U 25 U 2.5 U 5 U
Methyl Acetate µg/L 5 U 5 U 5 U 5 U 5 U
Methyl t-butyl ether (MTBE) µg/L 5 U 5 U 5 U 5 U 5 U
Methylcyclohexane µg/L 5 U 5 U 5 U 5 U 5 U
Methylene chloride µg/L 5 U 5 U 0.3 U 1.5 U 0.64 J 1.5 U 0.3 U 1.5 U 5.2 J 1.5 U 5 U 0.3 U 1.5 U 1.5 U 1.5 U 5 U 5 U 1.5 U 15 U 9.1 = 5 U
n-Butylbenzene µg/L 0.3 U 5.5 U 5.5 U 5.5 U 0.3 U 5.5 U 28 U 5.5 U 0.3 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 55 U 5.5 U
n-Propylbenzene µg/L 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 0.3 U 2 U 2 U 2 U 5 U 2 U 20 U 2 U
Naphthalene µg/L 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 0.3 U 2 U 2 U 2 U 5 U 2 U 20 U 2 U
p-Isopropyltoluene µg/L 0.3 U 6 U 6 U 6 U 0.3 U 6 U 30 U 6 U 0.35 = 0.88 J 6 U 0.8 J 5 U 6 U 60 U 6 U
Sec-Butylbenzene µg/L 0.3 U 6.5 U 6.5 U 6.5 U 0.3 U 6.5 U 32 U 6.5 U 0.3 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 65 U 6.5 U
Styrene µg/L 5 U 5 U 0.3 U 2 U 2 U 2 U 0.3 U 2 U 10 U 2 U 5 U 0.3 U 2 U 2 U 2 U 5 U 5 U 2 U 20 U 2 U 5 U
Tert-Butylbenzene µg/L 0.3 U 7 U 7 U 7 U 0.3 U 7 U 35 U 7 U 0.3 U 7 U 7 U 7 U 5 U 7 U 70 U 7 U
Tetrachloroethylene µg/L 3 U 3 U 0.3 U 7 U 7 U 7 U 0.3 U 7 U 35 U 7 U 3 U 0.3 U 7 U 7 U 7 U 3 U 5 U 7 U 70 U 7 U 3 U
Toluene µg/L 5 U 5 U 0.3 U 1.2 J 5.5 U 5.5 U 0.3 U 1.1 J 28 U 5.5 U 5 U 0.3 U 1 J 5.5 U 5.5 U 5 U 5 U 1.2 J 55 U 5.5 U 5 U
Total Xylenes µg/L 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U
m&p-Xylene µg/L 0.6 U 0.6 U 0.6 U 10 U
o-Xylene µg/L 0.3 U 0.3 U 0.3 U 5 U
trans-1,2-Dichloroethene µg/L 5 U 5 U 0.3 U 3 U 3 U 3 U 0.52 = 3 U 15 U 3 U 5 U 0.32 = 3 U 3 U 3 U 5 U 0.96 = 3 U 30 U 3 U 5 U
trans-1,3-Dichloropropene µg/L 5 U 5 U 0.3 U 5 U 5 U 5 U 0.3 U 5 U 25 U 5 U 5 U 0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 50 U 5 U 5 U
Trichloroethylene µg/L 1.57 J 3 U 0.66 = 5 U 9.5 = 14 = 12 = 11 = 35 = 59 = 54 = 25 = 44 = 35 = 97 = 25.3 = 150 = 140 = 180 = 300 = 1.06 J
Trichlorofluoromethane µg/L 5 U 5 U 0.3 U 4 U 4 U 4 U 0.3 U 4 U 20 U 4 U 5 U 0.3 U 4 U 4 U 4 U 5 U 5 U 4 U 40 U 4 U 5 U
Trichlorotrifluoroethane µg/L 5 U 5 U 5 U 5 U 5 U
Vinyl chloride µg/L 1 U 1 U 0.3 U 5.5 U 5.5 U 5.5 U 0.3 U 5.5 U 28 U 5.5 U 1 U 0.3 U 5.5 U 5.5 U 5.5 U 1 U 0.18 J 5.5 U 55 U 5.5 U 1 U

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:
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TABLE 2-4
Summary of Analytical Results
December 2000; March, July, October 2001; and March 2002 Sampling Events

Parameter Units
iscellaneous 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 µg/ml
Ethene ng/L
Ethene µg/ml
Methane µg/L
Methane µg/ml
Alkalinity mg/L
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

olatile Organic Constituents
1,1,1,2-Tetrachloroethane µg/L
1,1,1-Trichloroethane µg/L
1,1,2,2-Tetrachloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1-Dichloroethane µg/L
1,1-Dichloroethene µg/L
1,2,3-Trichlorobenzene µg/L
1,2,3-Trichloropropane µg/L
1,2,4-Trichlorobenzene µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane µg/L
1,2-Dichloropropane µg/L
1,2-Ethylene Dibromide µg/L
1,3,5-Trimethylbenzene µg/L
1,3-Dichlorobenzene µg/L
1,3-Dichloropropane µg/L
1,4-Dichlorobenzene µg/L
2,2-Dichloropropane µg/L
2-Butanone µg/L
2-Chlorotoluene µg/L
2-Hexanone µg/L
4-Chlorotoluene µg/L
4-Methyl-2-pentanone µg/L
Acetone µg/L
Benzene µg/L
Bromobenzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Chloroethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
cis-1,3-Dichloropropene µg/L
Cyclohexane µg/L
Dibromochloromethane µg/L
Dibromomethane µg/L
Dichlorodifluoromethane µg/L
Ethylbenzene µg/L
Hexachlorobutadiene µg/L
Isopropylbenzene µg/L
Methyl Acetate µg/L
Methyl t-butyl ether (MTBE) µg/L
Methylcyclohexane µg/L
Methylene chloride µg/L
n-Butylbenzene µg/L
n-Propylbenzene µg/L
Naphthalene µg/L
p-Isopropyltoluene µg/L
Sec-Butylbenzene µg/L
Styrene µg/L
Tert-Butylbenzene µg/L
Tetrachloroethylene µg/L
Toluene µg/L
Total Xylenes µg/L
m&p-Xylene µg/L
o-Xylene µg/L
trans-1,2-Dichloroethene µg/L
trans-1,3-Dichloropropene µg/L
Trichloroethylene µg/L
Trichlorofluoromethane µg/L
Trichlorotrifluoroethane µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-10B OLD-36-10B OLD-36-10B OLD-36-10B OLD-36-11CR OLD-36-11C OLD-36-11C OLD-36-11C OLD-36-11C OLD-36-12C OLD-36-18CR OLD-36-19AR OLD-36-19A OLD-36-19A OLD-36-20BR OLD-36-22BR OLD-36-23CR OLD-36-23C OLD-36-24BR OLD-36-24B OLD-36-24B OLD-36-25CR
17-OLD-36-10B-Q4-01 017-OLD-36-10B-Q3-01 017-OLD-36-10B-Q1-01 017-OLD-36-10B-Q4-00 173611CRQ202 17-OLD-36-11C-Q4-01 017-OLD-36-11C-Q3-01 017-OLD-36-11C-Q1-01 017-OLD-36-11C-Q4-00 017-OLD-36-12C-Q4-00 173618CRQ202 17-3619ARQ202 17-OLD-36-19A-Q4-01 017-OLD-36-19A-Q3-01 17-3620BRQ202 17-3622BRQ202 17-3623CRQ202 017-OLD-36-23C-Q4-00 17-3624BRQ202 17-OLD-36-24B-Q4-01 017-OLD-36-24B-Q3-01 17-3625CRQ202

C110557*1 AC17922 AC09839 AC04417 20206010603 C110557*2 AC17923 AC09840 AC04568 AC04476 20206010605 20205080303 C110681*1 AC17978 20205080304 20205092203 20205092201 AC04569 20205101101 C110681*2 AC17979 20205101106
P0110454-01 C108048*4 C103409*1 P0012036-06 P0110454-02 C108048*5 C103409*2 P0012061-03 P0012055-03 P0110472-04 C108110*1 P0012061-04 P0110472-05 C108110*2

P0103256-01 P0103256-02
10/22/2001 08/01/2001 03/15/2001 12/04/2000 05/31/2002 10/22/2001 08/01/2001 03/15/2001 12/06/2000 12/05/2000 05/31/2002 05/07/2002 10/26/2001 08/02/2001 05/07/2002 05/08/2002 05/08/2002 12/06/2000 05/09/2002 10/26/2001 08/02/2001 05/09/2002

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
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
62 = 35 = 1000 U 28 = 18 = 1000 U 1000 U 150 = 1000 U 1000 U 1000 U 1000 U 360 = 1000 U

0.01 U 0.01 U 0.01 U 0.01 U
76 = 63 = 1000 U 45 = 57 = 1000 U 1000 U 5600 = 1000 U 1000 U 1000 U 1000 U 410 = 1000 U

0.01 U 0.01 U 0.01 U 0.01 U
490 = 9.9 = 23 = 18 = 4.8 = 22.4 = 2 U 7.8 = 2 U 197 J 331 J 159 J 49 = 9.26 U

0.01 U 0.01 U 0.01 U 0.037 =
29 = 21 = 32 = 25 = 19.8 = 7.8 = 12 = 16 = 14 = 17 = 18.2 = 14.8 = 29 = 14 = 17.8 = 2.8 = 3.8 = 25 = 1 U 1 U 8.6 = 1 U

1 U 1 U 1 U 1 U
30 = 8.1 = 3.3 = 6.4 = 6.43 = 8.6 = 4.3 = 5.7 = 6.3 = 5.7 = 7.02 = 3.05 = 8.9 = 11.4 = 2.93 = 5.9 = 10.2 = 3.7 = 4.31 = 7.1 = 3.6 = 3.23 =
6.8 = 1.3 = 0.6 = 0.75 =

210 = 530 = 220 = 630 = 11 J 78 J 140 = 1220 = 280 = 790 =
54 J 81 J 77 J 95 J 100 U 100 U 760 = 100 =

6.6 = 4.7 = 8.8 = 8.8 =
1.5 = 0.97 J 1 U 0.2 U 1 U 1 U 1 U 0.2 U 0.02 U 1 U 1 U 0.02 U 0.079 = 0.02 U 0.142 = 1 U 1.2 = 0.02 U
0.1 U 0.01 U 0.01 U 0.02 = 0.1 U 0.01 U 0.01 U 0.43 J 0.029 = 0.1 U 0.01 U 0.077 = 0.1 = 0.01 U 0.069 = 0.1 U 0.01 U 0.01 U
0.1 U 0.01 U 1 U 0.17 U 0.1 = 0.01 U 1 U 0.01 U 2.52 = 15 = 78.7 = 0.211 U 0.3 U 0.13 U 0.081 U 0.87 = 0.01 U 0.13 U
0.1 U 0.1 U 0.1 = 0.1 U 0.1 U 15 = 0.1 U 0.87 =
0.1 U 1 U 1.3 JB 1 U 0.112 U 0.1 U 1.1 U 0.75 JB 0.34 J 0.4 JB 0.1 U 0.1 U 0.1 U 0.27 J 0.1 U 0.225 U 0.268 U 0.28 J 0.545 U 0.1 U 0.24 J 0.198 U
110 = 98 J 210 = 130 = 125 = 50 = 57 J 51 = 85 = 300 = 649 J 67 = 230 = 700 J 93 = 68 = 36 U 600 = 109 = 160 = 37 J 110 =
11 = 13 = 17 = 15.7 = 4.8 U 9.7 = 10 = 11 = 8.77 = 22.7 = 6 U 3.2 U 4.1 = 3 = 6.9 U 18.2 = 2.5 U 15 = 10.4 U 4 = 11 = 2.9 U

5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 5 U 2.5 U
5 U 4 U 4 U 4 U 5 U 5 U 4 U 4 U 4 U 4 U 5 U 5 U 5 U 4 U 5 U 5 U 5 U 4 U 5 U 5 U 4 U 5 U
5 U 2 U 2 U 2 U 0.2 U 5 U 2 U 2 U 2 U 2 U 0.2 U 0.2 U 5 U 2 U 0.2 U 0.2 U 0.2 U 2 U 0.2 U 5 U 2 U 0.2 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 2 U 2 U 2 U 5 U 5 U 2 U 2 U 2 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 2 U 5 U
5 U 6 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 6 U 5 U 5 U 5 U 6 U 5 U 5 U 5 U 6 U 5 U 5 U 6 U 5 U
5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 5 U 1.5 U
5 U 16 U 16 U 16 U 5 U 16 U 16 U 16 U 16 U 5 U 16 U 16 U 5 U 16 U
5 U 2 U 2 U 2 U 5 U 5 U 2 U 2 U 2 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 2 U 5 U

0.24 J 6.5 U 6.5 U 6.5 U 0.23 J 6.5 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 6.5 U 5 U 6.5 U
5 U 13 U 13 U 13 U 1.42 J 5 U 13 U 13 U 13 U 13 U 0.2 U 0.2 U 13 U 0.2 U 0.2 U 0.2 U 13 U 0.2 U 13 U 0.2 U
5 U 1.5 U 1.5 U 1.5 U 5 U 0.68 = 1.5 U 1.5 U 0.7 J 1.5 U 5 U 5 U 5 U 1.5 U 5 U 5 U 5 U 1.5 U 5 U 5 U 1.5 U 5 U
5 U 3 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 3.22 = 3 U 3 U 5 U 3 U 3 U
5 U 2 U 2 U 2 U 5 U 5 U 2 U 2 U 2 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 2 U 5 U
5 U 3 U 3 U 3 U 0.2 U 5 U 3 U 3 U 3 U 3 U 0.2 U 0.2 U 5 U 3 U 0.2 U 0.2 U 0.2 U 3 U 0.2 U 5 U 3 U 0.2 U
5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 5 U 2.5 U
5 U 6 U 6 U 6 U 5 U 5 U 6 U 6 U 6 U 6 U 5 U 5 U 5 U 6 U 5 U 5 U 5 U 6 U 5 U 5 U 6 U 5 U
5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U
5 U 1.5 U 1.5 U 1.5 U 5 U 5 U 1.5 U 1.5 U 1.5 U 1.5 U 5 U 5 U 5 U 1.5 U 5 U 5 U 5 U 1.5 U 5 U 5 U 1.5 U 5 U
5 U 17.5 U 17.5 U 17.5 U 5 U 17.5 U 17.5 U 17.5 U 17.5 U 5 U 17.5 U 17.5 U 5 U 17.5 U

3.69 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U

1.34 J 10 U 10 U 10 U 10 U 10 U 10 U 10 U
5 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 3 U 5 U 3 U 3 U 5 U 3 U

1.4 J 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

0.35 = 1 U 1 U 2 U 1 U 5 U 1 U 1 U 2 U 0.54 J 1 U 1 U 5 U 1 U 1 U 1 U 168 = 2 U 1 U 5 U 1 U 1 U
5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 5 U 1.5 U
5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U
5 U 4 U 4 U 4 U 0.6 U 5 U 4 U 4 U 4 U 4 U 2.02 J 0.6 U 5 U 4 U 0.6 U 0.6 U 0.6 U 4 U 0.6 U 5 U 4 U 0.6 U
5 U 6 U 6 U 6 U 4 U 5 U 6 U 6 U 6 U 6 U 4 U 4 U 5 U 6 U 4 U 4 U 4 U 6 U 4 U 5 U 6 U 4 U
5 U 5.5 U 5.5 U 5.5 U 5 U 5 U 5.5 U 5.5 U 5.5 U 5.5 U 5 U 5 U 5 U 5.5 U 5 U 5 U 5 U 5.5 U 5 U 5 U 5.5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 10.5 U 10.5 U 10.5 U 3 U 5 U 10.5 U 10.5 U 10.5 U 10.5 U 3 U 3 U 5 U 10.5 U 3 U 3 U 3 U 10.5 U 3 U 5 U 10.5 U 3 U
5 U 2 U 2 U 2 U 5 U 5 U 2 U 2 U 2 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 2 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 1.5 U 1.5 U 1.5 U 5 U 5 U 1.5 U 1.5 U 1.5 U 1.5 U 6.39 = 5 U 5 U 1.5 U 5 U 5 U 5 U 1.5 U 5 U 5 U 1.5 U 5 U
5 U 0.52 J 6.5 U 6.5 U 2.7 U 5 U 0.61 J 6.5 U 6.5 U 6.5 U 2.7 U 2.7 U 5 U 0.85 J 2.7 U 2.7 U 2.7 U 6.5 U 2.7 U 5 U 6.5 U 2.7 U
16 = 8.5 = 11 = 2.3 J 1.57 J 3.3 = 5 J 5.3 J 3.5 J 3.2 J 5 U 5 U 5 U 6 U 5 U 4.12 J 5 U 0.81 J 5 U 5 U 6 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

100 U 100 U 100 U 100 U 100 U 100 U 100 U 100 U
5 U 2.5 U 2.5 U 2.5 U 0.4 U 5 U 2.5 U 2.5 U 2.5 U 2.5 U 0.4 U 0.4 U 5 U 2.5 U 0.4 U 0.4 U 0.4 U 2.5 U 0.4 U 5 U 2.5 U 0.4 U
5 U 12 U 12 U 12 U 5 U 12 U 12 U 12 U 12 U 5 U 12 U 12 U 5 U 12 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 3 U 3 U 3 U 5 U 5 U 3 U 3 U 3 U 3 U 5 U 5 U 5 U 3 U 5 U 5 U 1.82 J 3 U 5 U 5 U 3 U 5 U
5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5 U 5.5 U
5 U 2.5 U 2.5 U 2.5 U 5 U 5 U 2.5 U 2.5 U 2.5 U 2.5 U 5 U 5 U 5 U 2.5 U 5 U 5 U 5 U 2.5 U 5 U 5 U 2.5 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5 U 5 U 5 U 5 U 62.9 = 5 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

5 U 1.5 U 1.5 U 1.5 U 5 U 5 U 1.5 U 1.5 U 0.82 J 0.85 J 5 U 5 U 5 U 1.5 U 5 U 5 U 5 U 1.5 U 5 U 5 U 1.5 U 5 U
5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5 U 5.5 U
5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U
5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U
5 U 6 U 6 U 6 U 5 U 6 U 6 U 6 U 6 U 5 U 6 U 6 U 5 U 6 U
5 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 6.5 U 5 U 6.5 U
5 U 2 U 2 U 2 U 5 U 5 U 2 U 2 U 2 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 5 U 2 U 5 U 5 U 2 U 5 U
5 U 7 U 7 U 7 U 5 U 7 U 7 U 7 U 7 U 5 U 7 U 7 U 5 U 7 U
5 U 7 U 1.6 J 1.7 J 3 U 1.6 = 1.9 J 2.5 J 1.3 J 7 U 3 U 3 U 0.17 J 7 U 3 U 3.66 = 1.34 J 14 = 3 U 5 U 7 U 3 U
5 U 1 J 5.5 U 5.5 U 5 U 5 U 1.3 J 5.5 U 5.5 U 5.5 U 5 U 5 U 5 U 1.2 J 5 U 5 U 5 U 5.5 U 5 U 5 U 0.86 J 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 1.8 J 5 U 5 U 5 U
10 U 10 U 10 U 10 U
5 U 5 U 5 U 5 U

0.28 J 3 U 3 U 3 U 5 U 5 U 3 U 3 U 3 U 3 U 5 U 5 U 5 U 3 U 5 U 5 U 5 U 3 U 5 U 5 U 3 U 5 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
7 = 8.2 = 12 = 4.5 J 1.43 J 7 = 7.9 = 10 = 6.4 = 9 = 3 U 3 U 0.21 J 5 U 3 U 3.54 = 3 U 3.2 J 3 U 5 U 5 U 3 U
5 U 4 U 4 U 4 U 5 U 5 U 4 U 4 U 4 U 4 U 5 U 5 U 5 U 4 U 5 U 5 U 5 U 4 U 5 U 5 U 4 U 5 U

5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
5 U 5.5 U 5.5 U 5.5 U 1 U 5 U 5.5 U 5.5 U 5.5 U 5.5 U 1 U 1 U 5 U 5.5 U 1 U 1 U 1 U 5.5 U 1 U 5 U 5.5 U 1 U
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TABLE 2-4
Summary of Analytical Results
December 2000; March, July, October 2001; and March 2002 Sampling Events

Parameter Units
iscellaneous 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 µg/ml
Ethene ng/L
Ethene µg/ml
Methane µg/L
Methane µg/ml
Alkalinity mg/L
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

olatile Organic Constituents
1,1,1,2-Tetrachloroethane µg/L
1,1,1-Trichloroethane µg/L
1,1,2,2-Tetrachloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1-Dichloroethane µg/L
1,1-Dichloroethene µg/L
1,2,3-Trichlorobenzene µg/L
1,2,3-Trichloropropane µg/L
1,2,4-Trichlorobenzene µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane µg/L
1,2-Dichloropropane µg/L
1,2-Ethylene Dibromide µg/L
1,3,5-Trimethylbenzene µg/L
1,3-Dichlorobenzene µg/L
1,3-Dichloropropane µg/L
1,4-Dichlorobenzene µg/L
2,2-Dichloropropane µg/L
2-Butanone µg/L
2-Chlorotoluene µg/L
2-Hexanone µg/L
4-Chlorotoluene µg/L
4-Methyl-2-pentanone µg/L
Acetone µg/L
Benzene µg/L
Bromobenzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Chloroethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
cis-1,3-Dichloropropene µg/L
Cyclohexane µg/L
Dibromochloromethane µg/L
Dibromomethane µg/L
Dichlorodifluoromethane µg/L
Ethylbenzene µg/L
Hexachlorobutadiene µg/L
Isopropylbenzene µg/L
Methyl Acetate µg/L
Methyl t-butyl ether (MTBE) µg/L
Methylcyclohexane µg/L
Methylene chloride µg/L
n-Butylbenzene µg/L
n-Propylbenzene µg/L
Naphthalene µg/L
p-Isopropyltoluene µg/L
Sec-Butylbenzene µg/L
Styrene µg/L
Tert-Butylbenzene µg/L
Tetrachloroethylene µg/L
Toluene µg/L
Total Xylenes µg/L
m&p-Xylene µg/L
o-Xylene µg/L
trans-1,2-Dichloroethene µg/L
trans-1,3-Dichloropropene µg/L
Trichloroethylene µg/L
Trichlorofluoromethane µg/L
Trichlorotrifluoroethane µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-25C OLD-36-26A OLD-36-26A OLD-36-26A OLD-36-26A OLD-36-27A OLD-36-27A OLD-36-27A OLD-36-27A OLD-36-28B OLD-36-28B OLD-36-28B OLD-36-28B OLD-36-29B OLD-36-29B OLD-36-29B OLD-36-29B OLD-36-30C OLD-36-30C
17-OLD-36-25C-Q4-01 17-OLD-36-26A-Q4-01 017-OLD-36-26A-Q3-01 017-OLD-36-26A-Q1-01 017-OLD-36-26A-Q4-00 17-OLD-36-27A-Q4-01 017-OLD-36-27A-Q3-01 017-OLD-36-27A-Q1-01 017-OLD-36-27A-Q4-00 17-OLD-36-28B-Q4-01 017-OLD-36-28B-Q3-01 017-OLD-36-28B-Q1-01 017-OLD-36-28B-Q4-00 17-OLD-36-29B-Q4-01 017-OLD-36-29B-Q3-01 017-OLD-36-29B-Q1-01 017-OLD-36-29B-Q4-00 17-OLD-36-30C-Q4-01 017-OLD-36-30C-Q3-01

C110728*1 C110599*2 AC17925 AC09825 AC04276 C110611*2 AC17883 AC09719 AC04277 C110611*3 AC17842 AC09818 AC04278 C110557*3 AC17841 AC09718 AC04414 C110599*3 AC17888
P0110486-01 P0110454-06 C108048*7 C103383*6 P0012030-01 P0110454-09 C108004*1 C103316*3 P0012030-02 P0110454-10 C107684*4 C103383*1 P0012030-03 P0110454-03 C107684*3 C103316*2 P0012036-05 P0110454-07 C108004*4

P0103235-08 P0103206-03 P0103235-01 P0103206-02
10/29/2001 10/23/2001 08/01/2001 03/14/2001 12/01/2000 10/24/2001 07/31/2001 03/13/2001 12/01/2000 10/24/2001 07/30/2001 03/14/2001 12/01/2000 10/22/2001 07/30/2001 03/13/2001 12/04/2000 10/23/2001 07/31/2001

16 = 1 U 1 U 3.4 = 1 U 1 U 3.6 = 1 U 1 U 1 U 1 U 1 U 1 U
4.6 = 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 25 U 25 U
24 = 1 U 1 U 8.4 = 1 U 1 U 8.2 = 1 U 1 U 1 U 1 U 1 U 3.8 =
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

5200 = 64 = 32 = 14 = 110 = 50 = 86 = 70 = 92 =
0.01 U 0.01 U 0.01 U 0.01 U

23000 = 120 = 95 = 57 = 210 = 110 = 120 = 70 = 300 =
0.01 U 0.01 U 0.01 U 0.01 U

2700 = 8.5 = 650 = 1.7 = 1500 = 3.6 = 130 = 5 = 90 =
0.01 U 0.01 U 0.012 = 0.01 U

1 U 3 = 16 = 18 = 26 = 350 = 140 = 62 = 160 = 57 = 49 = 37 = 300 = 8.5 = 12 = 11 = 27 = 9 = 20 =
0.5 = 1 U 1 U 5 U

5.7 = 9.8 = 4.1 = 9.9 = 6.5 = 8.9 = 13 = 7.7 = 6.7 = 48 = 8.5 = 7 = 8.7 = 30 = 7.1 = 9.6 = 14 = 11 = 7.4 =
0.86 = 10 = 2.2 = 14 = 3.4 = 14 =

540 = 360 = 1400 = 1500 =
670 = 280 = 470 = 77 J 490 = 330 = 410 = 600 = 450 = 500 = 350 =

8.5 = 7.3 = 55 = 12 =
1 U 2.6 = 1.3 = 1.8 = 2.2 = 3.2 = 1 U 3.3 = 2.6 = 1 U 1 U 0.63 J 1 U 1.6 = 3.1 =

0.012 U 0.1 U 0.01 U 0.01 U 0.1 U 0.1 U 0.01 U 0.01 U 0.1 U 0.5 U 0.01 U 0.01 U 0.1 U 0.1 U 0.01 U 0.01 U 0.1 U 0.01 U
0.08 = 0.16 = 0.01 U 0.02 = 1.2 = 2.8 = 1.26 = 0.01 U 0.1 U 0.19 = 0.01 U 0.01 = 0.1 U 0.1 U 0.01 U 0.01 U 0.16 = 0.01 U
0.08 = 0.16 = 2.8 = 0.19 = 0.1 U 0.1 U 0.16 =
0.1 U 0.19 = 22 = 2.7 B 0.57 JB 0.1 U 1.1 U 0.31 JB 0.49 JB 0.1 U 1 U 0.35 JB 0.4 JB 0.1 U 1 U 0.34 JB 1 U 0.1 U 1 U
64 = 42 = 94 J 61 = 260 = 230 = 310 J 91 = 230 = 340 = 180 J 270 = 920 = 140 = 10 J 68 = 180 = 52 = 92 J
3.5 = 19 = 76 = 25 = 46.6 = 18 = 31 = 3 = 8.36 = 48 = 21 = 6 = 90.5 = 9 = 6 = 12 = 5.18 = 12 = 8 =

0.3 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 25 U 2.5 U 5 U 2.5 U
0.3 U 5 U 4 U 4 U 4 U 5 U 4 U 20 U 4 U 5 U 4 U 20 U 4 U 5 U 4 U 40 U 4 U 5 U 4 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 6 U 6 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 30 U 6 U 0.18 J 6 U 60 U 6 U 5 U 6 U
0.3 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 15 U 1.5 U 5 U 1.5 U
1.6 U 5 U 16 U 16 U 16 U 5 U 16 U 80 U 16 U 5 U 16 U 80 U 16 U 5 U 16 U 160 U 16 U 5 U 16 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 32 U 6.5 U 5 U 6.5 U 32 U 6.5 U 5 U 6.5 U 65 U 6.5 U 5 U 6.5 U
1.9 U 5 U 13 U 13 U 13 U 5 U 13 U 65 U 13 U 5 U 13 U 65 U 13 U 5 U 13 U 130 U 13 U 5 U 13 U
0.3 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 15 U 1.5 U 5 U 1.5 U
0.3 U 5 U 3 U 3 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 30 U 3 U 5 U 3 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 3 U 3 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 30 U 3 U 5 U 3 U
0.3 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 25 U 2.5 U 5 U 2.5 U
0.3 U 5 U 6 U 6 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 60 U 6 U 5 U 6 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 15 U 1.5 U 5 U 1.5 U
0.3 U 5 U 17.5 U 17.5 U 17.5 U 5 U 17.5 U 88 U 17.5 U 5 U 17.5 U 88 U 17.5 U 5 U 17.5 U 180 U 17.5 U 5 U 17.5 U

0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U

0.3 U 5 U 3 U 3 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 30 U 3 U 5 U 3 U

0.3 U 5 U 1 U 1 U 2 U 5 U 1 U 5 U 2 U 5 U 1 U 5.0 U 2 U 0.19 J 1 U 10 U 2 U 5 U 1 U
0.3 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 15 U 1.5 U 5 U 1.5 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 4 U 4 U 4 U 5 U 4 U 20 U 4 U 5 U 4 U 20 U 4 U 5 U 4 U 40 U 4 U 5 U 4 U
0.3 U 5 U 6 U 6 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 60 U 6 U 5 U 6 U

0.53 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 55 U 5.5 U 5 U 5.5 U

0.3 U 5 U 10.5 U 10.5 U 10.5 U 5 U 10.5 U 52 U 10.5 U 5 U 10.5 U 52 U 10.5 U 5 U 10.5 U 110 U 10.5 U 5 U 10.5 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U
0.3 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 7.5 U 1.5 U 5 U 1.5 U 7.5 U 1.4 J 5 U 1.5 U 15 U 1.5 U 5 U 1.5 U
0.3 U 5 U 6.5 U 0.65 J 6.5 U 5 U 6.5 U 32 U 6.5 U 5 U 6.5 U 32 U 6.5 U 5 U 6.5 U 65 U 6.5 U 5 U 6.5 U
0.3 U 0.86 = 6 U 6 U 6 U 7.1 = 23 = 30 U 1.1 J 33 = 24 = 30 U 0.54 J 1.2 = 0.87 J 60 U 1.9 J 27 = 14 =
0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U

0.3 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 25 U 2.5 U 5 U 2.5 U
0.3 U 5 U 12 U 12 U 12 U 5 U 12 U 60 U 12 U 5 U 12 U 60 U 12 U 5 U 12 U 120 U 12 U 5 U 12 U
0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U
0.3 U 5 U 3 U 3 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 15 U 3 U 5 U 3 U 30 U 3 U 5 U 3 U
0.3 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 55 U 5.5 U 5 U 5.5 U
0.3 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 12 U 2.5 U 5 U 2.5 U 25 U 2.5 U 5 U 2.5 U

5 U 5 U

0.3 U 5 U 1.5 U 0.53 J 1.5 U 5 U 1.5 U 8.7 = 1.5 U 5 U 1.5 U 5.6 J 1.5 U 5 U 1.5 U 14 J 1.5 U 5 U 1.5 U
0.3 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 55 U 5.5 U 5 U 5.5 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 6 U 6 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 30 U 6 U 5 U 6 U 60 U 6 U 5 U 6 U
0.3 U 5 U 6.5 U 6.5 U 6.5 U 5 U 6.5 U 32 U 6.5 U 5 U 6.5 U 32 U 6.5 U 5 U 6.5 U 65 U 6.5 U 5 U 6.5 U
0.3 U 5 U 2 U 2 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 10 U 2 U 5 U 2 U 20 U 2 U 5 U 2 U
0.3 U 5 U 7 U 7 U 7 U 5 U 7 U 35 U 7 U 5 U 7 U 35 U 7 U 5 U 7 U 70 U 7 U 5 U 7 U
0.3 U 5 U 7 U 7 U 7 U 0.4 = 0.55 J 35 U 7 U 5 U 7 U 35 U 7 U 5 U 7 U 70 U 7 U 5 U 7 U
0.3 U 5 U 0.66 J 5.5 U 5.5 U 5 U 1 J 28 U 5.5 U 5 U 2 J 28 U 5.5 U 5 U 1.6 J 55 U 5.5 U 5 U 1.1 J

5 U 5 U 5 U 5 U 25 U 5 U 5 U 25 U 5 U 5 U 50 U 5 U 5 U
0.6 U 10 U 10 U 10 U 10 U 10 U
0.3 U 5 U 5 U 5 U 5 U 5 U
0.3 U 5 U 3 U 3 U 3 U 5 U 3 U 15 U 3 U 0.53 = 3 U 15 U 3 U 5 U 3 U 30 U 3 U 0.37 = 3 U
0.3 U 5 U 5 U 5 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 25 U 5 U 5 U 5 U 50 U 5 U 5 U 5 U
11 = 4.8 = 6.3 = 10 = 15 = 1.5 = 14 = 97 = 79 = 6.8 = 30 = 66 = 85 = 110 = 130 = 150 = 190 = 12 = 18 =
0.3 U 5 U 4 U 4 U 4 U 5 U 4 U 20 U 4 U 5 U 4 U 20 U 4 U 5 U 4 U 40 U 4 U 5 U 4 U

0.3 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 28 U 5.5 U 5 U 5.5 U 55 U 5.5 U 5 U 5.5 U
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TABLE 2-4
Summary of Analytical Results
December 2000; March, July, October 2001; and March 2002 Sampling Events

Parameter Units
iscellaneous 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 µg/ml
Ethene ng/L
Ethene µg/ml
Methane µg/L
Methane µg/ml
Alkalinity mg/L
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

olatile Organic Constituents
1,1,1,2-Tetrachloroethane µg/L
1,1,1-Trichloroethane µg/L
1,1,2,2-Tetrachloroethane µg/L
1,1,2-Trichloroethane µg/L
1,1-Dichloroethane µg/L
1,1-Dichloroethene µg/L
1,2,3-Trichlorobenzene µg/L
1,2,3-Trichloropropane µg/L
1,2,4-Trichlorobenzene µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichlorobenzene µg/L
1,2-Dichloroethane µg/L
1,2-Dichloropropane µg/L
1,2-Ethylene Dibromide µg/L
1,3,5-Trimethylbenzene µg/L
1,3-Dichlorobenzene µg/L
1,3-Dichloropropane µg/L
1,4-Dichlorobenzene µg/L
2,2-Dichloropropane µg/L
2-Butanone µg/L
2-Chlorotoluene µg/L
2-Hexanone µg/L
4-Chlorotoluene µg/L
4-Methyl-2-pentanone µg/L
Acetone µg/L
Benzene µg/L
Bromobenzene µg/L
Bromochloromethane µg/L
Bromodichloromethane µg/L
Bromoform µg/L
Bromomethane µg/L
Carbon disulfide µg/L
Carbon tetrachloride µg/L
Chlorobenzene µg/L
Chloroethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
cis-1,3-Dichloropropene µg/L
Cyclohexane µg/L
Dibromochloromethane µg/L
Dibromomethane µg/L
Dichlorodifluoromethane µg/L
Ethylbenzene µg/L
Hexachlorobutadiene µg/L
Isopropylbenzene µg/L
Methyl Acetate µg/L
Methyl t-butyl ether (MTBE) µg/L
Methylcyclohexane µg/L
Methylene chloride µg/L
n-Butylbenzene µg/L
n-Propylbenzene µg/L
Naphthalene µg/L
p-Isopropyltoluene µg/L
Sec-Butylbenzene µg/L
Styrene µg/L
Tert-Butylbenzene µg/L
Tetrachloroethylene µg/L
Toluene µg/L
Total Xylenes µg/L
m&p-Xylene µg/L
o-Xylene µg/L
trans-1,2-Dichloroethene µg/L
trans-1,3-Dichloropropene µg/L
Trichloroethylene µg/L
Trichlorofluoromethane µg/L
Trichlorotrifluoroethane µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-30C OLD-36-31C OLD-36-31C OLD-36-31C OLD-36-31C OLD-36-32C OLD-36-32C OLD-36-32C OLD-36-32C OLD-36-33AR OLD-36-33A OLD-36-34B OLD-36-35CR OLD-36-35C OLD-36-36CR OLD-36-36C OLD-36-37C
017-OLD-36-30C-Q1-01 17-OLD-36-31C-Q4-01 017-OLD-36-31C-Q3-01 017-OLD-36-31C-Q1-01 017-OLD-36-31C-Q4-00 17-OLD-36-32C-Q4-01 017-OLD-36-32C-Q3-01 017-OLD-36-32C-Q1-01 017-OLD-36-32C-Q4-00 17-3633ARQ202 017-OLD-36-33A-Q1-01 017-OLD-36-34B-Q1-01 17-3635CRQ202 017-OLD-36-35C-Q1-01 17-3636CRQ202 017-OLD-36-36C-Q1-01 017-OLD-36-37C-Q1-01

AC09819 C110599*1 AC17885 AC09820 AC04475 C110557*4 AC17924 AC09717 AC04566 20205092205 AC09959 AC09957 20205101107 AC09956 20205101102 AC09960 AC09958
C103383*2 P0110454-05 C108004*3 C103383*3 P0012055-02 P0110454-04 C108048*6 C103316*1 P0012061-01

P0103235-02 P0103235-03 P0103206-01
03/14/2001 10/23/2001 07/31/2001 03/14/2001 12/05/2000 10/22/2001 08/01/2001 03/13/2001 12/06/2000 05/08/2002 03/16/2001 03/16/2001 05/09/2002 03/16/2001 05/09/2002 03/16/2001 03/16/2001

1 U 15 = 1 U 1 U 1 U 1 U 1 U
1 U 4.6 = 1 U 1 U 1 U 1 U 1 U

25 U 25 U 25 U 25 U 25 U 25 U 25 U
1 U 31 = 1 U 1 U 1 U 1 U 1 U

10 U 10 U 10 U 10 U 10 U 10 U 10 U
37 = 44 = 84 = 39 = 19 = 1000 U 1000 U 1000 U

0.01 U 0.01 U
78 = 260 = 270 = 42 = 31 = 1000 U 1000 U 1000 U

0.01 U 0.01 U
5.1 = 2300 = 400 = 5.7 = 1.8 = 54.4 = 1100 = 204 J

0.01 U 0.01 U
25 = 1 U 1 = 26 = 18 = 9 = 11 = 26 = 83 = 1 U 194 = 1 U

1 U 1 U
8 = 9.9 = 5.4 = 6.9 = 8.9 = 11 = 6 = 7.8 = 7.9 = 5.16 = 20.9 = 4.61 =

8.7 = 1.5 =
560 = 1100 = 330 = 69 J 350 = 1340 J

250 = 570 = 190 = 210 =
9.2 = 16 =

1 U 2.7 = 2.8 = 1.4 = 1 U 1 U 1 U 0.02 U 0.02 U 0.135 =
0.01 U 0.1 U 0.01 U 0.01 U 0.1 U 0.01 U 0.01 U 0.01 U 0.01 U 0.33 =
0.02 = 0.15 = 0.01 U 0.01 U 0.11 = 0.01 U 0.01 U 0.13 U 0.22 U 0.01 U

0.15 = 0.1 U 0.11 = 0.1 U
0.38 JB 0.1 U 3.2 = 5.9 = 0.4 = 0.1 U 1.1 U 0.26 JB 1 U 0.1 U 1.27 = 0.437 UJ
110 = 30 = 120 J 140 = 130 = 64 = 59 J 200 = 620 = 92 = 310 = 270 =

1 = 7.1 = 31 = 49 = 6.41 = 6.4 = 6 = 7 = 18.5 = 6.7 U 48.5 = 15.8 =

2.5 U 5 U 2.5 U 2.5 U 2.5 U 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
4 U 5 U 4 U 4 U 4 U 5 U 4 U 4 U 4 U 5 U 4 U 4 U 5 U 4 U 5 U 4 U 4 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 0.2 U 2 U 2 U 0.2 U 2 U 0.2 U 2 U 2 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U
6 U 5 U 6 U 6 U 6 U 5 U 6 U 6 U 6 U 5 U 6 U 6 U 5 U 6 U 5 U 6 U 6 U

1.5 U 5 U 1.5 U 1.5 U 1.5 U 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
16 U 5 U 16 U 16 U 16 U 5 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U 16 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U

6.5 U 5 U 6.5 U 6.5 U 6.5 U 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
13 U 5 U 13 U 13 U 13 U 5 U 13 U 13 U 13 U 0.2 U 13 U 13 U 0.2 U 13 U 0.2 U 13 U 13 U
1.5 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 5 U 1.5 U 5 U 1.5 U 1.5 U
3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U
3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 0.2 U 3 U 3 U 0.2 U 3 U 0.2 U 3 U 3 U

2.5 U 5 U 2.5 U 2.5 U 2.5 U 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
6 U 5 U 6 U 6 U 6 U 5 U 6 U 6 U 6 U 5 U 6 U 6 U 5 U 6 U 5 U 6 U 6 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

1.5 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 5 U 1.5 U 5 U 1.5 U 1.5 U
17.5 U 5 U 17.5 U 17.5 U 17.5 U 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 10 U 10 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U

10 U 10 U 10 U
3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U 3 U

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

1 U 5 U 1 U 1 U 2 U 5 U 1 U 1 U 2 U 1 U 1 U 1 U 1 U 1 U 1 U 1 U 24 =
1.5 U 5 U 1.5 U 1.5 U 1.5 U 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 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
4 U 5 U 4 U 4 U 4 U 5 U 4 U 4 U 4 U 0.6 U 4 U 4 U 0.6 U 4 U 0.6 U 4 U 4 U
6 U 5 U 6 U 6 U 6 U 5 U 6 U 6 U 6 U 4 U 6 U 6 U 4 U 6 U 4 U 6 U 6 U

5.5 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5 U 5.5 U 5 U 5.5 U 5.5 U
5 U 5 U 5 U

10.5 U 5 U 10.5 U 10.5 U 10.5 U 5 U 10.5 U 10.5 U 10.5 U 3 U 10.5 U 10.5 U 3 U 10.5 U 3 U 10.5 U 10.5 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

1.5 U 5 U 1.5 U 1.5 U 0.97 J 5 U 1.5 U 1.5 U 1.5 U 5 U 1.5 U 1.5 U 5 U 1.5 U 1.01 J 1.5 U 1.5 U
6.5 U 5 U 0.59 J 6.5 U 6.5 U 5 U 0.68 J 6.5 U 6.5 U 2.7 U 6.5 U 6.5 U 2.7 U 6.5 U 2.7 U 6.5 U 6.5 U
1.3 J 2.8 = 17 = 6 U 6 U 0.25 J 6 U 6 U 6 U 5 U 6 U 6 U 5 U 6 U 5 U 6 U 6 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U

100 U 100 U 100 U
2.5 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 2.5 U 0.4 U 2.5 U 2.5 U 0.4 U 2.5 U 0.4 U 2.5 U 2.5 U
12 U 5 U 12 U 12 U 12 U 5 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U 12 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 5 U 3 U 5 U 3 U 3 U

5.5 U 5 U 5.5 U 5.5 U 5.5 U 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
2.5 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 2.5 U 5 U 2.5 U 2.5 U 5 U 2.5 U 5 U 2.5 U 2.5 U

5 U 5 U 5 U
5 U 5 U 5 U 5 U

5 U 5 U 5 U
0.6 J 5 U 1.5 U 0.57 J 1.8 = 5 U 1.5 U 1.5 U 0.85 J 5 U 0.65 J 0.52 J 5 U 0.53 J 5 U 1.5 U 1.5 U
5.5 U 5 U 5.5 U 5.5 U 5.5 U 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
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U 2 U
6 U 5 U 6 U 6 U 6 U 5 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U 6 U

6.5 U 5 U 6.5 U 6.5 U 6.5 U 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
2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 2 U 5 U 2 U 2 U 5 U 2 U 5 U 2 U 2 U
7 U 5 U 7 U 7 U 7 U 5 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U 7 U
7 U 5 U 7 U 7 U 7 U 0.22 J 7 U 7 U 7 U 3 U 7 U 7 U 3 U 7 U 3 U 7 U 7 U

5.5 U 5 U 2.5 J 5.5 U 5.5 U 5 U 0.69 J 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5 U 5.5 U 5 U 5.5 U 5.5 U
5 U 5 U 5 U 5 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 10 U
5 U 5 U

3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 3 U 5 U 3 U 3 U 5 U 3 U 5 U 3 U 3 U
5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U
57 = 13 = 34 = 13 = 14 = 12 = 20 = 13 = 17 = 3 U 5 U 5 U 3 U 5 U 1.66 J 5 U 5 U
4 U 5 U 4 U 4 U 4 U 5 U 4 U 4 U 4 U 5 U 4 U 4 U 5 U 4 U 5 U 4 U 4 U

5 U 5 U 5 U
5.5 U 5 U 5.5 U 5.5 U 5.5 U 5 U 5.5 U 5.5 U 5.5 U 1 U 5.5 U 5.5 U 1 U 5.5 U 1 U 5.5 U 5.5 U
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TABLE 2-5
Summary of Detected Constituents
December 2000; March, July, October 2001; and March 2002 Sampling Events

OLD-36-01AR OLD-36-02AR OLD-36-06A OLD-36-06A OLD-36-06A OLD-36-06A OLD-36-07A OLD-36-07A OLD-36-07A OLD-36-07A OLD-36-08BR OLD-36-08B OLD-36-08B OLD-36-08B OLD-36-08B OLD-36-09CR
17-3601ARQ202 17-3602ARQ202 17-OLD-36-06A-Q4-01 017-OLD-36-06A-Q3-01 017-OLD-36-06A-Q1-01 017-OLD-36-06A-Q4-00 17-OLD-36-07A-Q4-01 017-OLD-36-07A-Q3-01 017-OLD-36-07A-Q1-01 017-OLD-36-07A-Q4-00 173608BRQ202 17-OLD-36-08B-Q4-01 017-OLD-36-08B-Q3-01 017-OLD-36-08B-Q1-01 017-OLD-36-08B-Q4-00 173609CRQ202

20205080306 20205092202 C110655*3 AC17919 AC09821 AC04412 C110655*2 AC17890 AC09822 AC04279 20206010601 C110655*1 AC17920 AC09841 AC04413 20206010602
P0110472-03 C108048*1 C103383*4 P0110472-02 C108004*5 C103383*5 P0110472-01 C108048*2 C103409*4

P0103235-04 P0103235-05 P0103256-04
05/07/2002 05/08/2002 10/25/2001 08/01/2001 03/14/2001 12/04/2000 10/25/2001 07/31/2001 03/14/2001 12/01/2000 05/31/2002 10/25/2001 08/01/2001 03/15/2001 12/04/2000 05/31/2002

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/L 24 =
Butyric Acid mg/L 1.9 =
Propionic Acid mg/L 4.7 = 74 =
Ethane ng/L 430 = 17 = 110 = 24 = 2150 = 900 = 18 =
Ethene ng/L 360 = 13 = 77 = 21 = 5600 = 110 =
Methane µg/L 1410 = 5.96 = 69 = 1.7 = 1700 = 4.7 = 5810 J 8900 = 80 = 1310 =
Methane µg/ml 0.09 =
Alkalinity mg/L 28 = 36.5 = 71 = 10 = 6 = 1.5 = 74 = 13 = 16 = 16 = 67 = 83 = 22 = 24 = 12.2 =
Bromide mg/L
Chloride mg/L 6.36 = 8.29 = 73 = 1.9 = 8.4 = 4.2 = 120 = 3.2 = 7.7 = 6.2 = 6.31 = 23 = 7 = 6.1 = 7 = 10.3 =
Dissolved Hydrogen nM 2 = 18 = 13 =
Iron µg/L 79 J 50 J 440 = 450 = 1440 = 400 = 1170 =
Iron, Dissolved µg/L 120 = 32 J 720 = 60 J 400 = 450 =
Sodium mg/L 4.1 = 5.4 = 7.8 =
Sulfide mg/L 2.9 = 2.9 =
Nitrite Nitrogen mg/L 0.027 = 0.046 = 5 = 0.2 =
Nitrate Nitrogen mg/L 1.76 = 1.7 = 0.5 = 2.98 = 0.09 = 0.21 = 0.5 = 0.09 = 0.2 = 0.18 =
Nitrate-Nitrite Nitrogen mg/L 0.5 = 0.33 = 0.21 = 0.18 =
Petroleum Range Organics  (PRO) mg/L 0.42 JB 6.5 = 0.4 JB 0.44 JB 1.03 = 4.4 = 8.1 = 0.66 JB
Total Dissolved Solids mg/L 102 = 135 = 180 = 190 J 150 = 110 = 510 = 120 J 170 = 110 = 1310 = 210 = 110 J 270 = 100 = 176 =
Total Organic Carbon mg/L 21 = 14 = 12 = 10.7 = 78 = 10 = 11 = 12.5 = 35 = 83 = 94 = 3 = 3.55 =

Volatile Organic Constituents
1,1,2,2-Tetrachloroethane µg/L 0.817 =
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L 2.03 J
1,2-Dichloroethane µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dichlorobenzene µg/L
1,3,5-Trimethylbenzene µg/L
2-Butanone µg/L 10.4 =
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Benzene µg/L 0.78 =
Bromodichloromethane µg/L 1.33 J
Chloroform µg/L 4.34 J
Chloromethane µg/L 0.6 J
cis-1,2-Dichloroethene µg/L 1.85 J 0.18 J 37 = 0.78 J 4.75 J 26 = 17 =
Ethylbenzene µg/L
tert-Butyl methyl ether (MTBE) µg/L
Methylene chloride µg/L 0.64 J 5.2 J
p-Isopropyltoluene µg/L 0.35 = 0.88 J 0.8 J
Tetrachloroethylene µg/L
trans-1,2-Dichloroethene µg/L 0.52 = 0.32 =
Toluene µg/L 1.2 J 1.1 J 1 J
Total Xylenes µg/L
Trichloroethylene µg/L 1.57 J 0.66 = 9.5 = 14 = 12 = 11 = 35 = 59 = 54 = 25 = 44 = 35 = 97 = 25.3 =
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:
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TABLE 2-5
Summary of Detected Constituents
December 2000; March, July, October 2001; and March 200

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/L
Butyric Acid mg/L
Propionic Acid mg/L
Ethane ng/L
Ethene ng/L
Methane µg/L
Methane µg/ml
Alkalinity mg/L 
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

Volatile Organic Constituents
1,1,2,2-Tetrachloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichloroethane µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dichlorobenzene µg/L
1,3,5-Trimethylbenzene µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Benzene µg/L
Bromodichloromethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
Ethylbenzene µg/L
tert-Butyl methyl ether (MTBE) µg/L
Methylene chloride µg/L
p-Isopropyltoluene µg/L
Tetrachloroethylene µg/L
trans-1,2-Dichloroethene µg/L
Toluene µg/L
Total Xylenes µg/L
Trichloroethylene µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-09C OLD-36-09C OLD-36-09C OLD-36-09C OLD-36-10BR OLD-36-10B OLD-36-10B OLD-36-10B OLD-36-10B OLD-36-11CR OLD-36-11C OLD-36-11C OLD-36-11C OLD-36-11C OLD-36-12C
17-OLD-36-09C-Q4-01 017-OLD-36-09C-Q3-01 017-OLD-36-09C-Q1-01 017-OLD-36-09C-Q4-00 17-3610BRQ202 17-OLD-36-10B-Q4-01 017-OLD-36-10B-Q3-01 017-OLD-36-10B-Q1-01 017-OLD-36-10B-Q4-00 173611CRQ202 17-OLD-36-11C-Q4-01 017-OLD-36-11C-Q3-01 017-OLD-36-11C-Q1-01 017-OLD-36-11C-Q4-00 017-OLD-36-12C-Q4-00

C110611*1 AC17891 AC09845 AC04474 20205080305 C110557*1 AC17922 AC09839 AC04417 20206010603 C110557*2 AC17923 AC09840 AC04568 AC04476
P0110454-08 C108004*6 C103409*3 P0110454-01 C108048*4 C103409*1 P0110454-02 C108048*5 C103409*2

P0103256-03 P0103256-01 P0103256-02
10/24/2001 07/31/2001 03/15/2001 12/05/2000 05/07/2002 10/22/2001 08/01/2001 03/15/2001 12/04/2000 05/31/2002 10/22/2001 08/01/2001 03/15/2001 12/06/2000 12/05/2000

4.3 =

8.7 =
160 = 210 = 62 = 35 = 28 = 18 =
430 = 670 = 76 = 63 = 45 = 57 =

1700 = 51 = 1320 = 490 = 9.9 = 23 = 18 = 4.8 =
0.036 =

210 = 180 = 330 = 280 = 86.4 = 29 = 21 = 32 = 25 = 19.8 = 7.8 = 12 = 16 = 14 = 17 =

17 = 8.3 = 9.5 = 8.9 = 4.38 = 30 = 8.1 = 3.3 = 6.4 = 6.43 = 8.6 = 4.3 = 5.7 = 6.3 = 5.7 =
150 = 6.8 = 1.3 =

180 = 440 = 210 = 530 = 220 =
27 J 11 J 54 J 81 J 77 J 95 J

11 = 6.6 = 4.7 = 8.8 =
4.2 = 3.4 = 2.7 = 0.065 = 1.5 = 0.97 J

1.39 = 0.02 =
0.23 = 0.1 =
0.23 = 0.1 =

2 JB 0.35 JB 1.3 JB 0.75 JB 0.34 J 0.4 JB
300 = 290 J 120 = 390 = 280 = 110 = 98 J 210 = 130 = 125 = 50 = 57 J 51 = 85 = 300 =
35 = 29 = 14 = 19.8 = 48.3 = 11 = 13 = 17 = 15.7 = 9.7 = 10 = 11 = 8.77 = 22.7 =

0.29 J 0.5 J
1.42 J

0.24 J 0.23 J
0.68 = 0.7 J

3.69 J
1.34 J
1.4 J

0.35 = 0.54 J

0.52 J 0.61 J
57 = 27 = 20 J 24 = 1.27 J 16 = 8.5 = 11 = 2.3 J 1.57 J 3.3 = 5 J 5.3 J 3.5 J 3.2 J

9.1 = 0.82 J 0.85 J

1.6 J 1.7 J 1.6 = 1.9 J 2.5 J 1.3 J
0.96 = 0.28 J

1.2 J 1 J 1.3 J

150 = 140 = 180 = 300 = 1.06 J 7 = 8.2 = 12 = 4.5 J 1.43 J 7 = 7.9 = 10 = 6.4 = 9 =
0.18 J
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TABLE 2-5
Summary of Detected Constituents
December 2000; March, July, October 2001; and March 200

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/L
Butyric Acid mg/L
Propionic Acid mg/L
Ethane ng/L
Ethene ng/L
Methane µg/L
Methane µg/ml
Alkalinity mg/L 
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

Volatile Organic Constituents
1,1,2,2-Tetrachloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichloroethane µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dichlorobenzene µg/L
1,3,5-Trimethylbenzene µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Benzene µg/L
Bromodichloromethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
Ethylbenzene µg/L
tert-Butyl methyl ether (MTBE) µg/L
Methylene chloride µg/L
p-Isopropyltoluene µg/L
Tetrachloroethylene µg/L
trans-1,2-Dichloroethene µg/L
Toluene µg/L
Total Xylenes µg/L
Trichloroethylene µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-18CR OLD-36-19AR OLD-36-19A OLD-36-19A OLD-36-20BR OLD-36-22BR OLD-36-23CR OLD-36-23C OLD-36-24BR OLD-36-24B OLD-36-24B OLD-36-25CR OLD-36-25C OLD-36-26A OLD-36-26A OLD-36-26A OLD-36-26A
173618CRQ202 17-3619ARQ202 17-OLD-36-19A-Q4-01 017-OLD-36-19A-Q3-01 17-3620BRQ202 17-3622BRQ202 17-3623CRQ202 017-OLD-36-23C-Q4-00 17-3624BRQ202 17-OLD-36-24B-Q4-01 017-OLD-36-24B-Q3-01 17-3625CRQ202 17-OLD-36-25C-Q4-01 17-OLD-36-26A-Q4-01 017-OLD-36-26A-Q3-01 017-OLD-36-26A-Q1-01 017-OLD-36-26A-Q4-00
20206010605 20205080303 C110681*1 AC17978 20205080304 20205092203 20205092201 AC04569 20205101101 C110681*2 AC17979 20205101106 C110728*1 C110599*2 AC17925 AC09825 AC04276

P0110472-04 P0110472-05 C108110*2 P0110486-01 P0110454-06 C108048*7 C103383*6
P0103235-08

05/31/2002 05/07/2002 10/26/2001 08/02/2001 05/07/2002 05/08/2002 05/08/2002 12/06/2000 05/09/2002 10/26/2001 08/02/2001 05/09/2002 10/29/2001 10/23/2001 08/01/2001 03/14/2001 12/01/2000

16 =
4.6 =
24 =

150 = 360 = 5200 = 64 =
5600 = 410 = 23000 = 120 =

22.4 = 7.8 = 197 J 331 J 159 J 49 = 2700 = 8.5 =
0.037 =

18.2 = 14.8 = 29 = 14 = 17.8 = 2.8 = 3.8 = 25 = 8.6 = 3 = 16 = 18 = 26 =
0.5 =

7.02 = 3.05 = 8.9 = 11.4 = 2.93 = 5.9 = 10.2 = 3.7 = 4.31 = 7.1 = 3.6 = 3.23 = 5.7 = 9.8 = 4.1 = 9.9 = 6.5 =
0.6 = 0.75 = 0.86 = 10 =

630 = 11 J 78 J 140 = 1220 = 280 = 790 = 540 =
760 = 100 = 670 = 280 = 470 =

8.8 = 8.5 =
0.079 = 0.142 = 1.2 = 2.6 = 1.3 = 1.8 =

0.43 J 0.029 = 0.077 = 0.1 = 0.069 =
2.52 = 15 = 78.7 = 0.87 = 0.08 = 0.16 = 0.02 = 1.2 =

15 = 0.87 = 0.08 = 0.16 =
0.27 J 0.28 J 0.24 J 0.19 = 22 = 2.7 B 0.57 JB

649 J 67 = 230 = 700 J 93 = 68 = 600 = 109 = 160 = 37 J 110 = 64 = 42 = 94 J 61 = 260 =
4.1 = 3 = 18.2 = 15 = 4 = 11 = 3.5 = 19 = 76 = 25 = 46.6 =

3.22 =

168 =
2.02 J
6.39 =

0.85 J 0.65 J
4.12 J 0.81 J 0.86 =

1.82 J
62.9 =

0.53 J

0.17 J 3.66 = 1.34 J 14 =

1.2 J 0.86 J 0.66 J
1.8 J

0.21 J 3.54 = 3.2 J 11 = 4.8 = 6.3 = 10 = 15 =
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TABLE 2-5
Summary of Detected Constituents
December 2000; March, July, October 2001; and March 200

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/L
Butyric Acid mg/L
Propionic Acid mg/L
Ethane ng/L
Ethene ng/L
Methane µg/L
Methane µg/ml
Alkalinity mg/L 
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

Volatile Organic Constituents
1,1,2,2-Tetrachloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichloroethane µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dichlorobenzene µg/L
1,3,5-Trimethylbenzene µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Benzene µg/L
Bromodichloromethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
Ethylbenzene µg/L
tert-Butyl methyl ether (MTBE) µg/L
Methylene chloride µg/L
p-Isopropyltoluene µg/L
Tetrachloroethylene µg/L
trans-1,2-Dichloroethene µg/L
Toluene µg/L
Total Xylenes µg/L
Trichloroethylene µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-27A OLD-36-27A OLD-36-27A OLD-36-27A OLD-36-28B OLD-36-28B OLD-36-28B OLD-36-28B OLD-36-29B OLD-36-29B OLD-36-29B OLD-36-29B OLD-36-30C OLD-36-30C OLD-36-30C
17-OLD-36-27A-Q4-01 017-OLD-36-27A-Q3-01 017-OLD-36-27A-Q1-01 017-OLD-36-27A-Q4-00 17-OLD-36-28B-Q4-01 017-OLD-36-28B-Q3-01 017-OLD-36-28B-Q1-01 017-OLD-36-28B-Q4-00 17-OLD-36-29B-Q4-01 017-OLD-36-29B-Q3-01 017-OLD-36-29B-Q1-01 017-OLD-36-29B-Q4-00 17-OLD-36-30C-Q4-01 017-OLD-36-30C-Q3-01 017-OLD-36-30C-Q1-01

C110611*2 AC17883 AC09719 AC04277 C110611*3 AC17842 AC09818 AC04278 C110557*3 AC17841 AC09718 AC04414 C110599*3 AC17888 AC09819
P0110454-09 C108004*1 C103316*3 P0110454-10 C107684*4 C103383*1 P0110454-03 C107684*3 C103316*2 P0110454-07 C108004*4 C103383*2

P0103206-03 P0103235-01 P0103206-02 P0103235-02
10/24/2001 07/31/2001 03/13/2001 12/01/2000 10/24/2001 07/30/2001 03/14/2001 12/01/2000 10/22/2001 07/30/2001 03/13/2001 12/04/2000 10/23/2001 07/31/2001 03/14/2001

3.4 = 3.6 =

8.4 = 8.2 = 3.8 =
32 = 14 = 110 = 50 = 86 = 70 = 92 = 37 =
95 = 57 = 210 = 110 = 120 = 70 = 300 = 78 =
650 = 1.7 = 1500 = 3.6 = 130 = 5 = 90 = 5.1 =

0.012 =
350 = 140 = 62 = 160 = 57 = 49 = 37 = 300 = 8.5 = 12 = 11 = 27 = 9 = 20 = 25 =

8.9 = 13 = 7.7 = 6.7 = 48 = 8.5 = 7 = 8.7 = 30 = 7.1 = 9.6 = 14 = 11 = 7.4 = 8 =
2.2 = 14 = 3.4 = 14 =

360 = 1400 = 1500 = 560 =
77 J 490 = 330 = 410 = 600 = 450 = 500 = 350 =

7.3 = 55 = 12 =
2.2 = 3.2 = 3.3 = 2.6 = 0.63 J 1.6 = 3.1 =

2.8 = 1.26 = 0.19 = 0.01 = 0.16 = 0.02 =
2.8 = 0.19 = 0.16 =

0.31 JB 0.49 JB 0.35 JB 0.4 JB 0.34 JB 0.38 JB
230 = 310 J 91 = 230 = 340 = 180 J 270 = 920 = 140 = 10 J 68 = 180 = 52 = 92 J 110 =
18 = 31 = 3 = 8.36 = 48 = 21 = 6 = 90.5 = 9 = 6 = 12 = 5.18 = 12 = 8 = 1 =

0.18 J

0.19 J

1.4 J

7.1 = 23 = 1.1 J 33 = 24 = 0.54 J 1.2 = 0.87 J 1.9 J 27 = 14 = 1.3 J

8.7 = 5.6 J 14 J 0.6 J

0.4 = 0.55 J
0.53 = 0.37 =

1 J 2 J 1.6 J 1.1 J

1.5 = 14 = 97 = 79 = 6.8 = 30 = 66 = 85 = 110 = 130 = 150 = 190 = 12 = 18 = 57 =
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TABLE 2-5
Summary of Detected Constituents
December 2000; March, July, October 2001; and March 200

Parameter Units
Miscellaneous Parameters

Acetic Acid mg/L
Butyric Acid mg/L
Propionic Acid mg/L
Ethane ng/L
Ethene ng/L
Methane µg/L
Methane µg/ml
Alkalinity mg/L 
Bromide mg/L
Chloride mg/L
Dissolved Hydrogen nM
Iron µg/L
Iron, Dissolved µg/L
Sodium mg/L
Sulfide mg/L
Nitrite Nitrogen mg/L
Nitrate Nitrogen mg/L
Nitrate-Nitrite Nitrogen mg/L
Petroleum Range Organics  (PRO) mg/L
Total Dissolved Solids mg/L
Total Organic Carbon mg/L

Volatile Organic Constituents
1,1,2,2-Tetrachloroethane µg/L
1,1-Dichloroethene µg/L
1,2-Dibromo-3-chloropropane µg/L
1,2-Dichloroethane µg/L
1,2,4-Trimethylbenzene µg/L
1,2-Dichlorobenzene µg/L
1,3,5-Trimethylbenzene µg/L
2-Butanone µg/L
2-Hexanone µg/L
4-Methyl-2-pentanone µg/L
Benzene µg/L
Bromodichloromethane µg/L
Chloroform µg/L
Chloromethane µg/L
cis-1,2-Dichloroethene µg/L
Ethylbenzene µg/L
tert-Butyl methyl ether (MTBE) µg/L
Methylene chloride µg/L
p-Isopropyltoluene µg/L
Tetrachloroethylene µg/L
trans-1,2-Dichloroethene µg/L
Toluene µg/L
Total Xylenes µg/L
Trichloroethylene µg/L
Vinyl chloride µg/L

Lab Sample ID:
Date Collected:

StationID:
Client Sample ID:

Lab Sample ID:
Lab Sample ID:

OLD-36-31C OLD-36-31C OLD-36-31C OLD-36-31C OLD-36-32C OLD-36-32C OLD-36-32C OLD-36-32C OLD-36-33AR OLD-36-33A OLD-36-34B OLD-36-35CR OLD-36-35C OLD-36-36CR OLD-36-37C
17-OLD-36-31C-Q4-01 017-OLD-36-31C-Q3-01 017-OLD-36-31C-Q1-01 017-OLD-36-31C-Q4-00 17-OLD-36-32C-Q4-01 017-OLD-36-32C-Q3-01 017-OLD-36-32C-Q1-01 017-OLD-36-32C-Q4-00 17-3633ARQ202 017-OLD-36-33A-Q1-01 017-OLD-36-34B-Q1-01 17-3635CRQ202 017-OLD-36-35C-Q1-01 17-3636CRQ202 017-OLD-36-37C-Q1-01

C110599*1 AC17885 AC09820 AC04475 C110557*4 AC17924 AC09717 AC04566 20205092205 AC09959 AC09957 20205101107 AC09956 20205101102 AC09958
P0110454-05 C108004*3 C103383*3 P0110454-04 C108048*6 C103316*1

P0103235-03 P0103206-01
10/23/2001 07/31/2001 03/14/2001 12/05/2000 10/22/2001 08/01/2001 03/13/2001 12/06/2000 05/08/2002 03/16/2001 03/16/2001 05/09/2002 03/16/2001 05/09/2002 03/16/2001

15 =
4.6 =
31 =
44 = 84 = 39 = 19 =
260 = 270 = 42 = 31 =

2300 = 400 = 5.7 = 1.8 = 54.4 = 1100 = 204 J

1 = 26 = 18 = 9 = 11 = 26 = 83 = 194 =

9.9 = 5.4 = 6.9 = 8.9 = 11 = 6 = 7.8 = 7.9 = 5.16 = 20.9 = 4.61 =
8.7 = 1.5 =

1100 = 330 = 69 J 350 = 1340 J
250 = 570 = 190 = 210 =

9.2 = 16 =
2.7 = 2.8 = 1.4 = 0.135 =

0.33 =
0.15 = 0.11 =
0.15 = 0.11 =

3.2 = 5.9 = 0.4 = 0.26 JB 1.27 =
30 = 120 J 140 = 130 = 64 = 59 J 200 = 620 = 92 = 310 = 270 =
7.1 = 31 = 49 = 6.41 = 6.4 = 6 = 7 = 18.5 = 48.5 = 15.8 =

0.65 J

24 =

0.97 J 1.01 J
0.59 J 0.68 J

2.8 = 17 = 0.25 J

0.57 J 1.8 = 0.85 J 0.65 J 0.52 J 0.53 J

0.22 J

2.5 J 0.69 J

13 = 34 = 13 = 14 = 12 = 20 = 13 = 17 = 1.66 J

ATL\WP\NAVY RAC\ORLANDO\CTO  17 SA RPT\ROUND 4\SA-36 Table 2-4 and 2-5. Summary of Analytical Results and Detections.xls  2-20
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3.0 Conclusions and Recommendations

To further enhance the biodegradation of chlorinated solvents at the site, a second round of
vegetable oil was injected into nine injection points (Zones B and C) on November 15, 2001.
Due to the current property development, the existing monitoring wells and injection points
were properly abandoned by the current property developer’s environmental consulting
firm in December 2001. The monitoring wells were re-installed in March and April 2001. The
groundwater monitoring activities resumed after the well re-installation.

The data collected to date indicate that the presence of vegetable oil in the aquifer at the site
has created a reducing environment. The additional round of vegetable oil injection
completed in November 2001 has enhanced the biodegradation process by ensuring a
continued source of TOC. As a result, the TCE concentrations have decreased and the
concentrations of the by-products of the reductive dechlorination of TCE, such as MEE,
carbon dioxide, cis–1,2-DCE, and chloride, have increased. Groundwater monitoring should
continue at the site to monitor the degradation process. 
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Appendix A

Monitoring Well Purging and Sampling Logs



SA36 WATER LEVELS 4-15-2002

Well ID *DTW
*Total
Depth

Riser Feet above
unfinished land

surface

OLD-36-11CR 16.01 34.20 2.00

OLD-36-18CR 15.25 34.60 2.50

OLD-36-08BR 10.64 21.30 3.00

OLD-36-09CR 13.93 34.50 2.50

OLD-36-10BR 14.14 24.90 3.00

OLD-36-01AR 12.98 20.00 2.00

OLD-36-02AR 12.66 19.96 4.00

OLD-36-07AR * *20.0 *5.0

OLD-36-19AR 13.64 19.91 3.50

OLD-36-20BR 13.19 25.02 3.00

OLD-36-22BR 13.50 24.90 5.00

OLD-36-23CR 14.91 35.20 2.00

OLD-36-24BR 12.54 25.00 2.00

OLD-36-25CR 16.60 35.20 2.00

OLD-36-33AR 13.52 20.05 3.00

OLD-36-35CR 15.66 35.20 1.00

OLD-36-36CR 14.80 35.20 0.50

* OLD-36-07AR contained over 12 " of vegetable oil. The well would
draw down to the level of oil when pumped it could not be sampled.

* measured from below top of casing (btoc) (unfinished casing)



           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-01AR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 12.98 OF CASING

WELL DEPTH (FT):            - 20.00 2    IN. 0.1632

WATER COLUMN (FT):           = 7.01 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.1 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 3.4 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 15:35 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.11 418.00 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 3.6 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 1.2 2.4 3.6

pH (s.units) 6.48 6.14 6.11

SpCond (mmhos/cm) 0.191 0.180 0.179

TEMP.(C) 25.20 25.10 25.10

ORP (mV) 34.9 57.6 62.3

DO (mg/L) 0.42 0.14 0.13

Turbidity (NTU) 11.7 9.5 9.27
Ferrous Iron (mg/L) 0.2
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) <0.1
Carbon Dioxide (mg/L) 25
Sulfate (mg/L) 39
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,  DK. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER:  CLOUDY

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS:  Sample ID 173601ARQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 2.0' above unfinished ground. 

  
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/07/02 @ 1625

PROJECT#___152044.32.21.06.05



           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-02AR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 12.66 OF CASING

WELL DEPTH (FT):            - 19.96 2    IN. 0.1632

WATER COLUMN (FT):           = 7.30 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.2 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 3.6 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 9:00 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.18 684 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 6 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 1.5 3.0 4.5 6.0

pH (s.units) 6.27 6.24 6.15 6.17

SpCond (mmhos/cm) 0.218 0.217 0.214 0.215

TEMP.(C) 24.50 24.60 24.70 24.70

ORP (mV) 53.7 65.0 89.0 92.3

DO (mg/L) 0.50 0.37 0.35 0.31

Turbidity (NTU) 29.6 25.2 23.5 20.5
Ferrous Iron (mg/L) <0.1
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) <0.1
Carbon Dioxide (mg/L) 30
Sulfate (mg/L) 50
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um  OTHER:Diss. H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,    DK. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample Id 17-3602ARQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 4.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 10/22/01 @ 1650

PROJECT#___152044.32.21.06.05



           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-08BR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 10.64 OF CASING

WELL DEPTH (FT):            - 21.30 2    IN. 0.1632

WATER COLUMN (FT):           = 10.66 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.7 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 5.2 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 9:10 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.11 418 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 8.7 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 3 6 8.7

pH (s.units) 4.97 4.85 4.88

SpCond (mmhos/cm) 167 154 156

TEMP.(C) 25.70 25.70 26.20

ORP (mV) -152.0 -253 -264

DO (mg/L) 1.70 1.69 1.58

Turbidity (NTU) >1000 >1000 >1000
Ferrous Iron (mg/L) *
Manganese (mg/L) *
Hydrogen Sulfide (mg/L) 4.0
Carbon Dioxide (mg/L) *
Sulfate (mg/L) *
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  DK. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3608BRQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 3.0' above unfinished ground. Dark Brown silty
 water made it impossible to see color in Hach kit tests * not analyzed. Tried varable flow rates to clear turbidity but had no success.
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE: NA

Q.C. PARAMETERS:  

SAMPLE DATE/ TIME: 05/31/02 @ 1030

PROJECT#___152044.32.21.06.05



           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-09CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 13.93 OF CASING

WELL DEPTH (FT):            - 34.50 2    IN. 0.1632

WATER COLUMN (FT):           = 20.57 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.4 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 10.1 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 9:25 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 494 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 15 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 5 *6.5 10.5 15

pH (s.units) 4.67 5.29 5.30 5.35

SpCond (mmhos/cm) 139 140 130 129

TEMP.(C) 25.10 26.20 26.60 26.90

ORP (mV) -188 -223 -138 -44

DO (mg/L) 1.67 1.61 1.41 1.39

Turbidity (NTU) >1000 >1000 706 374
Ferrous Iron (mg/L) *1.2
Manganese (mg/L) *<0.1
Hydrogen Sulfide (mg/L) 0.5
Carbon Dioxide (mg/L) 60
Sulfate (mg/L) *13
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  LT. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3609CRQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 2.5' above unfinished ground. *Light Brown turbid
 water had to be filtered to see color in Hach kit tests . *Turn flow down to try and clear turbidity.
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE: NA

Q.C. PARAMETERS:  

SAMPLE DATE/ TIME: 05/31/02 @ 1125

PROJECT#___152044.32.21.06.05



           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-11CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 16.01 OF CASING

WELL DEPTH (FT):            - 34.20 2    IN. 0.1632

WATER COLUMN (FT):           = 18.19 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.0 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 8.7 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 15:00 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.12 456 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 11 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 3 6 9 11

pH (s.units) 5.54 5.55 5.49 5.48

SpCond (mmhos/cm) 0.167 0.167 0.166 0.165

TEMP.(C) 25.40 25.40 25.30 25.30

ORP (mV) 12.8 4.6 4.3 4.0

DO (mg/L) 0.54 0.55 0.58 0.58

Turbidity (NTU) 554 48 40 38
Ferrous Iron (mg/L) 1.0
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) <0.1
Carbon Dioxide (mg/L) 40
Sulfate (mg/L) 43
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  LT. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3611CRQ202  and  1736FD2Q202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 2.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:  Field Duplicate

Q.C. PARAMETERS:  

SAMPLE DATE/ TIME: 05/31/02 @ 1630

PROJECT#___152044.32.21.06.05
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-18CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 15.25 OF CASING

WELL DEPTH (FT):            - 34.60 2    IN. 0.1632

WATER COLUMN (FT):           = 19.35 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.2 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 9.5 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 15:20 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 494 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 15 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 3.5 7 10 12 15

pH (s.units) 5.18 5.30 5.43 5.54 5.50

SpCond (mmhos/cm) 0.102 0.104 0.108 0.106 0.108

TEMP.(C) 25.70 25.70 25.10 25.10 25.60

ORP (mV) -298 -275 -241 -279 -286

DO (mg/L) 2.1 1.4 1.2 1.1 1.1

Turbidity (NTU) >1000 >1000 >1000 780 >1000
Ferrous Iron (mg/L) <0.1
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) 0.2
Carbon Dioxide (mg/L) 70
Sulfate (mg/L) 30.0
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  DK. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3618CRQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 2.5' above unfinished ground. 
Dark Brown silty water made it diffucult to see color in Hach kit tests values are estimated.Tried turning pump down to clear well
with no success. 
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE: NA

Q.C. PARAMETERS:  

SAMPLE DATE/ TIME: 05/31/02 @ 1720
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: R SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 13.64 OF CASING

WELL DEPTH (FT):            - 19.91 2    IN. 0.1632

WATER COLUMN (FT):           = 6.27 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.0 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 3.1 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 10:10 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.09 342 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 3 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 1.0 2.0 3.0

pH (s.units) 6.03 5.97 5.96

SpCond (mmhos/cm) 0.107 0.110 0.112

TEMP.(C) 24.80 24.60 25.10

ORP (mV) 148 143 151

DO (mg/L) 1.90 1.75 1.67

Turbidity (NTU) 340 33.8 28
Ferrous Iron (mg/L) <0.1
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) <0.1
Carbon Dioxide (mg/L) 20
Sulfate (mg/L) 24
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um  OTHER:Diss. H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,    Lt. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 173619ARQ202 Ovm = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 3.5' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/07/02 @1045
SIGNED/SAMPLER:
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-10BR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 14.11 OF CASING

WELL DEPTH (FT):            - 24.90 2    IN. 0.1632

WATER COLUMN (FT):           = 10.79 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.8 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 5.3 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 14:25 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 494 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 10 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 1.75 *3.5 5.25 7 8.75 10

pH (s.units) 7.60 7.46 7.36 7.25 7.27 7.29

SpCond (mmhos/cm) 0.315 0.362 0.340 0.341 0.344 0.348

TEMP.(C) 25.9 25.8 25.3 25.4 25.5 25.5

ORP (mV) -3.4 -13.1 26.7 24.0 22.0 21.0

DO (mg/L) 0.14 0.04 0.05 0.04 0.04 0.04

Turbidity (NTU) >1000 >1000 >1000 >1000 >1000 >1000
Ferrous Iron (mg/L) *NA
Manganese (mg/L) NA
Hydrogen Sulfide (mg/L) NA
Carbon Dioxide (mg/L) NA
Sulfate (mg/L) NA
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um  OTHER:Diss. H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,    DK. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS
COMMENTS: . Sample ID  17-3610BRQ202 OVM = 0 ppm in BZ
, * Started flow at 500 mls/min (0.13gpm) turn flow down to 300 mls/min after one volume to try and lower turbidity. 
Did not change  after 6 volumes.  *Due to high color and turbidity (even after filtering) the hach field tests could not be performed.
Note: Depth to water and Total depth measured from top of unfinished casing 3.0' above unfinished ground. 
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/07/02 @ 1545

PROJECT#___152044.32.21.06.05



           CH2M HILL     

           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-20BR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B.Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 13.18 OF CASING

WELL DEPTH (FT):            - 25.02 2    IN. 0.1632

WATER COLUMN (FT):           = 11.84 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.9 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 6.0 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 9:50 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 494 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 10 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 2 *4 6 8 10

pH (s.units) 5.94 5.95 5.96 5.99 5.87

SpCond (mmhos/cm) 0.13 0.13 0.131 0.30 0.15

TEMP.(C) 24.50 24.60 24.70 25.10 25.00

ORP (mV) 135 133 124 139 155

DO (mg/L) 0.30 0.20 0.18 0.16 0.15

Turbidity (NTU) <1000 160 130 125 105
Ferrous Iron (mg/L) <0.1
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) <0.1
Carbon Dioxide (mg/L) 120
Sulfate (mg/L) 20
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  LT.  BROWN     ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH   STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS:  *pull tubing up to top of screen and slow pump down in order to  lower turbidity.
Sample ID 173620BRQ202 OVM = 0 ppm in BZ

Note: Depth to water and Total depth measured from top of unfinished casing 3.0' above unfinished ground. 
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/07/02 @ 1115

PROJECT#___152044.32.21.06.05



           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-22BR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 13.50 OF CASING

WELL DEPTH (FT):            - 24.91 2    IN. 0.1632

WATER COLUMN (FT):           = 11.41 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.9 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3 10  IN. 4.0797

PURGE VOLUME (GAL)        = 5.6 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 13:05 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.12 (460 mls/min) REQUIRED PULLS:
VOL. PURGED (gals): 6 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 2 4 6

pH (s.units) 4.77 4.79 4.78

SpCond (mmhos/cm) 0.051 0.054 0.050

TEMP.(C) 25.2 25.2 25.0

ORP (mV) 141 146 147

DO (mg/L) 0.17 0.14 0.14

Turbidity (NTU) 187 135 107
Ferrous Iron (mg/L) 0.2
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) 0.2
Carbon Dioxide (mg/L) 120
Sulfate (mg/L) <1.0
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS:  Sample ID 17-3622BRQ202 , 17-36FD1Q202
Low silts high color, * Turned flow rate down to ~300 m/ls/min for last volume  
but did not appear to help turbidity. Ferr. Fe, Mn and SO4 were filtered before field analysis. 
Note: Depth to water and Total depth measured from top of unfinished casing 5.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

SAMPLE DATE/ TIME: 05/08/02 @ 1400
SIGNED/SAMPLER:
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-23CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 14.91 OF CASING

WELL DEPTH (FT):            - 35.20 2    IN. 0.1632

WATER COLUMN (FT):           = 20.29 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.3 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 9.9 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 9:00 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.12 456 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 12 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 4 8 12

pH (s.units) 5.43 5.09 5.05

SpCond (mmhos/cm) 0.11 0.109 0.100

TEMP.(C) 25.70 25.80 25.80

ORP (mV) 67.6 67.4 67.0

DO (mg/L) 0.19 0.18 0.17

Turbidity (NTU) 17.6 9.55 6.78
Ferrous Iron (mg/L) 1.8
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) 0.5
Carbon Dioxide (mg/L) 80
Sulfate (mg/L) 22
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,   BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE  ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3623CRQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 2.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:

Q.C. PARAMETERS:  

SAMPLE DATE/ TIME: 05/08/02 @ 1020
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-24BR SITE:CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 12.54 OF CASING

WELL DEPTH (FT):            - 25.00 2    IN. 0.1632

WATER COLUMN (FT):           = 12.46 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 2.0 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 6.1 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 1155 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.12 456 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 10.0 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 2.0 *4 6.0 8.0 10

pH (s.units) 4.42 4.33 4.34 4.34 4.34

SpCond (mmhos/cm) 0.089 0.086 0.090 0.091 0.091

TEMP.(C) 24.90 24.90 24.90 24.80 24.80

ORP (mV) 119 116 122 119 116

DO (mg/L) 0.36 0.16 0.13 0.12 0.11

Turbidity (NTU) >1000 188 117 96.8 88.6
Ferrous Iron (mg/L) 1.1
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) <0.1
Carbon Dioxide (mg/L) 45
Sulfate (mg/L) 62
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um  OTHER:Diss. H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,    LT.BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3624BRQ202 OVM = 0 ppm in BZ
*Pull tubing to top of screen and turn flow  down to attempt to clear turbidity. Also purged 5 voulmes
Note: Depth to water and Total depth measured from top of unfinished casing 2.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/09/02 @ 1015
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-25CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 16.60 OF CASING

WELL DEPTH (FT):            - 35.20 2    IN. 0.1632

WATER COLUMN (FT):           = 18.60 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.0 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 9.1 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 14:00 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.21 798 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 10.5 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 3.5 7 10.5

pH (s.units) 4.25 4.21 4.50

SpCond (mmhos/cm) 0.151 0.150 0.148

TEMP.(C) 25.30 25.40 25.30

ORP (mV) 56.0 71.2 48.2

DO (mg/L) 0.18 0.18 0.13

Turbidity (NTU) 6.88 2.78 2.0
Ferrous Iron (mg/L) 1.0
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) 1.0
Carbon Dioxide (mg/L) 55
Sulfate (mg/L) 50
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um  OTHER:Diss. H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,    Lt. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3625CRQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 2.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/09/02 @ 1505
SIGNED/SAMPLER: \
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-33AR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 13.52 OF CASING

WELL DEPTH (FT):            - 20.05 2    IN. 0.1632

WATER COLUMN (FT):           = 6.53 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 1.1 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 3.2 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 15:15 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 494 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 3.75 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 1.25 2.5 3.75

pH (s.units) 3.79 3.76 3.74

SpCond (mmhos/cm) 0.148 0.149 0.149

TEMP.(C) 24.5 24.5 24.5

ORP (mV) 204 231 247

DO (mg/L) 3.86 3.35 2.89

Turbidity (NTU) 17.5 8.40 7.58
Ferrous Iron (mg/L) 0.1
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) 0.2
Carbon Dioxide (mg/L) 45
Sulfate (mg/L) 45
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  Lt. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS:  Sample ID 17-3633ARQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 3.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:             DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : 

Q.C. PARAMETERS:  NA

SAMPLE DATE/ TIME: 05/08/02 @ 1545
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-35CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 15.66 OF CASING

WELL DEPTH (FT):            - 35.20 2    IN. 0.1632

WATER COLUMN (FT):           = 19.54 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.2 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 9.6 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 14:15 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 494 mls/min REQUIRED PULLS:
VOL. PURGED (gals): 12 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 4 8 12

pH (s.units) 6.35 6.39 6.37

SpCond (mmhos/cm) 0.450 0.448 0.444

TEMP.(C) 26.40 26.40 26.20

ORP (mV) 36.5 16.2 3.5

DO (mg/L) 0.30 0.20 0.30

Turbidity (NTU) 18.6 7.09 6.48
Ferrous Iron (mg/L) 1.0
Manganese (mg/L) <0.1
Hydrogen Sulfide (mg/L) 3.0
Carbon Dioxide (mg/L) 115
Sulfate (mg/L) 4.0
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um filter OTHER: diss.H2 gas collected

OBSERVATIONS

COLOR:   CLEAR   ,   AMBER    ,  TAN    ,  Lt. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  ,  STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3635CRQ202 OVM = 0 ppm in BZ
Note: Depth to water and Total depth measured from top of unfinished casing 1.0' above unfinished ground. 

OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE: NA

Q.C. PARAMETERS:  

SAMPLE DATE/ TIME: 05/09/02 @ 1545
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           CH2M HILL
           WELL SAMPLING FIELD  SHEET

WELL NUMBER: 017-Old-36-36CR SITE: CTO-17/SA-36
FIELD CREW:  I. Lynch; B. Rhodes            (leave blank if on previous page)

CASING DIA. GAL/FT 
DEPTH TO WATER (FT): 14.8 OF CASING

WELL DEPTH (FT):            - 35.20 2    IN. 0.1632

WATER COLUMN (FT):           = 20.40 4    IN. 0.6528

GAL/FT OF CASING              x 0.1632 6    IN. 1.4688

CASING VOLUME (GAL)      = 3.3 8    IN. 2.611

NO. OF VOLUMES   min.(3)  x 3.0 10  IN. 4.0797

PURGE VOLUME (GAL)        = 10.0 12  IN. 5.8748
METHOD OF PURGING (circle one)

PUMP: SUB. CENT.   PERIST. OTHER: BAILER : TEFLON, SS ,OTHER:
PUMP ON (time): 9:10 BAILER VOL.. (gal)     .25     /    .33
FLOW RATE (gpm)  : 0.13 (500mL/min) REQUIRED PULLS:
VOL. PURGED (gals): 17 VOL. PURGED (gals):

OTHER:
FIELD PARAMETERS FIELD  MEASUREMENTS WITHIN10% Y / N

1st 2nd 3rd 4th 5th 6th

VOL. (gal) 4 *8 11 13.5 17

pH (s.units) 4.67 4.69 4.71 4.74 4.74

SpCond (mmhos/cm) 0.059 0.058 0.060 0.059 0.059

TEMP.(C) 25.80 26.00 26.10 26.50 26.50

ORP (mV) 113 108 112 104 107

DO (mg/L) 0.19 0.15 0.29 0.20 0.21

Turbidity (NTU) >1000 898 502 400 380
Ferrous Iron (mg/L) *1
Manganese (mg/L) *<0.2 diluted1:1
Hydrogen Sulfide (mg/L) 2.0
Carbon Dioxide (mg/L) *120
Sulfate (mg/L) *<2.0 diluted1:1
SAMPLE PARAMETERS   (  GRAB   OR   COMPOSITE  ) : VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

             FILTERED METALS COLLECTED:  Y / N  1.0um  OTHER:Diss. H2 gas collected

OBSERVATIONS

COLOR:   CLEAR ,     AMBER    ,  TAN    ,    DK. BROWN    ,   GREY    ,   MILKY WHITE  , OTHER: 

ODOR:   NONE  , LOW  , MEDIUM  , HIGH  , VERY STRONG  , H2S  , FUEL LIKE , CHEMICAL ?, UNKNOWN

TURBIDITY:         NONE     ,   LOW     ,   MEDIUM     ,   HIGH     ,   VERY TURBID.   HEAVY SILTS

COMMENTS: Sample ID 17-3636CRQ202 , 17-3636CRMS, 17-3636CRMSD OVM = 0 ppm in BZ
*Turn flow down after the first volume, pull tubing to top of screen to attempt to clear turbidity. Had to filter and dilute sample before 
 analyzing with HACH Kits  Note: Depth to water and Total depth measured from top of unfinished casing 0.5' above unfinished ground. 
OTHER: PLEASE USE BACK OF SHT.FOR SKETCHING MAPS ,WELL LOCATION NOTES ECT.    SEE BACK OF SHT  Y  /  N.

Q.C. SAMPLE TYPE:   DUPLICATE   ,      EQUIPMENT BLANK   ,     OTHER : Matrix Spike/ Matrix Spike Duplicate

Q.C. PARAMETERS:  VOC,NO3,NO2,Cl,Alk,TOC,Fl-Pro,VFA,MEE,sulfide,diss.Fe,TDS

SAMPLE DATE/ TIME: 05/09/02 @ 1115

PROJECT#___152044.32.21.06.05
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Analytical Laboratory Reports
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T E C H N I C A L  M E M O R A N D U M  

Enhanced Bioremediation Summary for SA-36
PREPARED FOR: Orlando Partnering Team
PREPARED BY: CH2M HILL Constructors, Inc.
DATE: August 11, 2002

The purpose of this memorandum is to provide the results of the enhanced bioremediation
effort performed at the Naval Training Center Orlando, Florida at Study Area 36.

Site Descriptions
Study Area 36 (SA-36) is located south of Langley Street and west of Grace Hopper Avenue
on the Main Base, as shown on Figure 1-1 of the report text. The Main Base has been
modified by Orlando NTC Partners to develop the land for residential use. Thus, the site
used to contain Buildings 2121, 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.

Groundwater Contamination Descriptions
From 1997 through 1998, the groundwater beneath SA-36 was investigated in order to
evaluate the perchloroethene (PCE) and trichloroethene (TCE) contamination reported in
the groundwater. The results of the study indicated that concentrations of TCE and PCE
were detected exceeding the groundwater cleanup target levels (GCTLs), as shown on
Figure 1-2 shown in the report text. The maximum TCE concentration detected in a
monitoring well at the site was 300 micrograms per liter (µg/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 PCE and TCE contamination detected at Study Area 36, the Orlando
Partnering Team (OPT) requested that CCI implement an interim remedial action (IRA) at
the site consisting of enhanced bioremediation using vegetable oil.
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Enhanced Bioremediation Study 
The first task conducted for the enhanced bioremediation study was to install additional
monitoring wells and injections points at each of the study areas. In total, 15 injection points
and seven downgradient monitoring wells were installed at SA-36. In order to evaluate the
permeability of the three groundwater zones beneath the study area, slug testing was
performed to calculate the hydraulic conductivity of the aquifers. Upon completion of the
aquifer testing, baseline samples were collected from the monitoring wells. The parameters
for which the groundwater was analyzed included:

• VOCs by EPA Method 8260B.

• Nitrate, Nitrite, Chloride, and Bromide by EPA Methods 352, 354, 325, 320.1,
respectively

• Alkalinity by EPA Method 310.1

• Total Organic Carbon (TOC) by EPA Method 9060 Modified

• Total Petroleum Hydrocarbons (TPH) by FDEP Florida Petroleum Residual Organic
Methods (FL-PRO)

• Volatile Fatty Acids 

• Methane, Ethane, and Ethene (MEE) by AM19GA 

Food-grade vegetable oil was injected into the aquifers at both study areas once the baseline
sampling was completed during ____?____. In total, 60 gallons of vegetable oil was injected
into each of the 15 locations at SA-36 during January 2001. Details of the above activities can
be found in Construction Documentation Report Enhanced Biodegradation IRA at Study Area 36
(CH2M HILL, 2001).

Natural Attenuation Overview
Monitored Natural Attenuation (MNA) relies upon natural attenuation processes to reduce
the contaminant concentrations in groundwater. The EPA defines MNA as:

“The biodegradation, dispersion, dilution, sorption, volatilization, and/or chemical
and biochemical stabilization of contaminants to effectively reduce contaminant
toxicity, mobility, or volume to levels that are protective of human health and the
ecosystem.”

The biodegradation component of MNA is usually the dominant factor that dictates the
ultimate fate and transport of groundwater contamination because it is most often the
component of MNA that has the potential for reducing the most contamination over a given
time period. An understanding of the degree of biological activity present beneath the site,
primarily in the contaminant “hot spot”, is required in order to predict the rate of
contamination reduction and which natural attenuation component is the dominant
mechanism for reducing contamination levels in the subsurface. General guidelines
established by the EPA require the contamination levels meet the GCTL established for the
site within “a reasonable time-frame” which in practice is considered to be 10 to 15 years
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after initiating MNA as the remediation remedy. A tool that is used to predict the rate of
contamination reduction that is widely used is BIOSCREEN. Site specific data about the
groundwater aquifer can be entered into BIOSCREEN and the program can predict the
length of time required for contamination levels to reach site specific GCTLs.

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. The biodegradation process for chlorinated solvents is a complicated
process and numerous parameters must be analyzed in the site groundwater to evaluate the
stages of reductive dechlorination. The reductive dechlorination process for PCE and TCE is
shown below:

PCE  TCE  cis-1,2-DCE  Vinyl Chloride  Ethene  Ethane  Methane 
Carbon Dioxide + H2O + Cl-

A series of oxidation reduction reactions are facilitated by microorganisms that allow the
above process to occur. A series of electron acceptors will take an electron from two primary
electron donors which are dissolved hydrogen and total organic carbon (TOC) sources. The
dissolved hydrogen concentrations in groundwater also provide information on the
terminal electron accepting process of the aquifer as listed in Table 1 below.

TABLE 1
Dissolved Hydrogen Concentrations and the Terminal Electron Accepting Process
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Terminal Electron Accepting Process Dissolved Hydrogen Concentration

Denitrification <0.1 nm/L
Iron III Reduction 0.2 – 0.8 nm/L
Sulfate Reduction 1- 4 nm/
Methanogenesis >5 nm/L

nm/L – nanomoles per liter

The electron acceptors present in groundwater are listed below:

• Dissolved Oxygen (DO)
• Nitrogen, Nitrate (as N)
• Manganese (total)
• Ferric Iron (Fe III)
• Sulfate (as SO4)
• Carbon Dioxide

The above electron acceptors are consumed in the groundwater aquifer in the above order
due to the thermodynamic nature of each electron accepting process. Therefore, the
dissolved oxygen is utilized first, then the nitrogen, and so on and so forth until the terminal
electron accepting condition is either sulfate reducing or methanogenic. Once the above
electron acceptors are consumed, the reductive dechlorination process will begin and the
PCE and TCE become the electron acceptors. Additional groundwater parameters and some
parameters previously discussed and their role in the reductive dechlorination process are
listed in Table 2.
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TABLE 2
Parameters to Measure for Assessment of Natural Attenuation
Parameter Comments

Dissolved
Oxygen

DO is the electron acceptor most thermodynamically favored by microbes for the biodegradation
of organic carbon, whether natural or anthropogenic. Reductive dechlorination will not occur,
however, if DO concentrations are above approximately 0.5 mg/L.

Nitrate After DO depletion, anaerobic microbes will use nitrate-containing compounds as an electron
acceptor (denitrification).

Iron (III) (II) After nitrate-compound depletion, anaerobic microbes will use iron (III)-containing compounds as
an electron acceptor (bioavailable form). Iron (III) will be reduced to a more soluble form, iron (II),
which is indicative of anaerobic degradation of fuel compounds or other hydrocarbons.

Sulfate After iron (III)-compound depletion, anaerobic microbes will use sulfate-containing compounds as
an electron acceptor (sulfate reduction). This will result in the production of sulfide-containing
compounds such as hydrogen sulfide.

Carbon
Dioxide

After sulfate-compound depletion, anaerobic microbes will use carbon dioxide-containing
compounds as an electron acceptor (methanogenesis). This will result in the production of
methane. Carbon dioxide also will be produced by the oxidation of organic substrates.

Alkalinity Total alkalinity is indicative of a water's capacity to neutralize acid. Alkalinity results from the
presence of hydroxides, carbonates, and bicarbonates of elements (Ca, Mg, Na, K, or ammonia).
Alkalinity helps to buffer the pH of the groundwater system from the acids generated during both
aerobic and anaerobic degradation. Alkalinity may increase in areas with significant biological
activity.

ORP Oxidation-reduction potential is a measure of electron activity and is an indicator of the relative
tendency of a solution to accept or transfer electrons.

pH pH has an effect on the presence and activity of microbial populations in the groundwater system
(especially for methanogens). Microbes capable of degrading chlorinated aliphatic hydrocarbons
and petroleum hydrocarbon compounds generally prefer pH values varying from 6 to 8 standard
units.

Conductivity Conductivity is a measure of the ability of a solution to conduct electricity (the direct correlation to
the number of ions in solution). Conductivity measurements are used to ensure that collected
groundwater samples representing the water in the saturated zone containing the dissolved
contamination. If conductivities are radically different, the sample waters may be from different
hydrogeologic zones.

Temperature Temperature directly affects the solubility of oxygen and other geochemical species and will
affect the metabolic activity of bacteria.

Chloride When compared with background levels, chloride is an effective conservative tracer of
groundwater contaminant plume migration, due to the release of chloride during degradation of
chlorinated hydrocarbons in groundwater. Chloride ions generally do not enter into ORP
reactions, form no important solute complexes with other ions, do not form salts of low solubility,
are not significantly adsorbed on mineral surfaces, and play few vital biochemical roles.

Methane Methane is generated as a result of methanorganic bacteria during anaerobic fermentation
processes. Its presence indicates a strongly reducing environment.

Ethene Vinyl chloride can be reduced to ethene in an anaerobic environment. Its presence indicates that
vinyl chloride is being degraded via anaerobic processes.

Ethane Ethene can be further reduced to ethane. Its presence indicates that reductive anaerobic
processes are occurring.

TOC Total organic carbon provides an indication of the amount of potentially degradable organic
carbon available to act as an electron donor and a supply of organic carbon for biomass
synthesis.
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A system has been developed by the Air Force Center for Environmental Excellence
(AFCEE) to evaluate the degree to which natural attenuation is occurring in a groundwater
plume. The evaluation consists of “scoring” the previously discussed groundwater
parameters by applying a numeric value to each parameter in the contamination source well
of each plume on the basis of its role in the reductive dechlorination process. The score of
each parameter is then summed up to give a final value or “score” to the plume’s
contamination source well. This process is described in detail in the Draft EPA Region 4
Suggested Practices for Evaluation of a Site for Natural Attenuation (Biological Degradation) of
Chlorinated Solvents (EPA, 1997). The parameters that are scored and their respective values
are shown in Table 3.

TABLE 3
Analytical Parameters and Their Respective Values for Screening the Reductive Dechlorination Process
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter
Contaminated

Zone Concentration Description
Points

Awarded

Dissolved
Oxygen

<0.5 mg/L

>1 mg/L

Suppresses reductive dechlorination at higher
concentrations.

Vinyl chloride may be oxidized, but reductive
dechlorination will not occur

3

-3

Nitrate <1 mg/L May complete the reductive dechlorination process
at higher concentrations

2

Iron II >1 mg/L Reductive pathway possible, vinyl chloride may be
oxidized under Iron III reducing conditions

3

Sulfate <20 mg/L May complete the reductive dechlorination process
at higher concentrations

2

Sulfide >1 mg/L Reductive pathway possible 3

Methane <0.5 mg/L

>0.5 mg/L

Vinyl chloride oxidizes

Ultimate reductive daughter product, vinyl chloride
accumulates

0

3

ORP <50 mV

<-100 mV

Reductive pathway possible

Reductive pathway likely

1

2

pH 5<pH<9

5>pH>9

Optimal Range for reductive pathway

Outside Optimal range for reductive pathway

0

-2

TOC >20 mg/L Carbon and energy source 2

Temperature >20 oC Biological process is accelerated 1

CO2 >2 times background Ultimate oxidative daughter product 1

Alkalinity > 2 times background Results from interaction of carbon dioxide with
aquifer materials

1

Chloride >2 times background Daughter product of organic chlorine 1

Dissolved
Hydrogen

>1 nm/L Reductive pathway possible 3
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TABLE 3
Analytical Parameters and Their Respective Values for Screening the Reductive Dechlorination Process
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter
Contaminated

Zone Concentration Description
Points

Awarded

<1 nm/l Vinyl chloride oxidized 0

Volatile fatty
acids

>0.1 mg/L Intermediates resulting from biodegradation of
aromatic compounds; carbon and energy source

2

BTEX >0.1 mg/L Carbon and energy source 2

PCE Material released 0

TCE Material released

Daughter product of PCE

0

2

Cis-1,2-DCE Material released

Daughter product of TCE and is greater than 80% of
the total 1,2-DCE concentration

0

2

Vinyl Chloride Material released

Daughter product of DCE

0

2

Ethene/Ethane >0.01 mg/L

>0.1 mg/L

Daughter product of vinyl chloride/ethene 2

3

Notes: The total score for the above parameters are interpreted as follows:
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 score for a plume is only one indicator for determining the degree to which natural
attenuation is occurring. The amount of contamination reduction over time also needs to be
considered when evaluating natural attenuation processes. Contamination concentrations
should meet remediation goals for the site within a “reasonable time frame.”

Enhanced Bioremediation Results
Four rounds of enhanced bioremediation sampling have been conducted since the vegetable
oil injection in January 2000. A second vegetable oil injection was performed in December
2001. The samples were collected approximately 3, 8, 11, and 14 months after completing the
initial vegetable oil injection and 3 months after the second injection. The data from the
groundwater sampling events were evaluated using the process described below:

Step 1 – Tabulate the baseline, first, and second rounds of groundwater sampling results

Step 2 – Evaluate the change in electron acceptor and donator concentrations
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Step 3 – Plot the electron acceptor and donator values through the flow path of the plume
(i.e. Upgradient  Source  Ingradient  Downgradient).

Step 4 – Evaluate the change in contamination (TCE, PCE) concentrations along with
daughter product (cis-1,2-DCE, Vinyl Chloride, and MEE) and chloride formation.

Step 5 – Score the contamination source well according to the AFCEE protocol outlined in
Draft EPA Region 4 Suggested Practices for Evaluation of a Site for Natural Attenuation (Biological
Degradation) of Chlorinated Solvents (EPA, 1997).

Study Area 36 Groundwater Sampling Results
Groundwater samples were collected from each of the three aquifer zones beneath SA-36.
The groundwater samples were collected from the wells in each zone as listed in Table 4 and
the analytical results for the baseline and subsequent samples collected are listed in Table 5.

TABLE 4
Wells Sampled at Study Area 36 
Enhanced Bioremediation Study, Naval Training Center Orlando, Florida

Zone A Zone B Zone C
OLD-36-01AR
OLD-36-02AR
OLD-36-19AR
OLD-36-33AR

OLD-36-08BR
OLD-36-10BR
OLD-36-20BR
OLD-36-22BR
OLD-36-24BR

OLD-36-09CR
OLD-36-11CR
OLD-36-18CR
OLD-36-23CR
OLD-36-25CR
OLD-36-35CR
OLD-36-36CR

Study Area 36 Zone A Groundwater Results
The results of the groundwater data for Zone A at SA-36 for the May 2002 sampling event
are summarized below. The significant findings which indicate that natural attenuation may
or may not be occurring are as follows:

• The dissolved oxygen concentrations in the wells near the treatment zone
(OLD-36-01AR and OLD-36-02AR) are below 1 milligram per liter (mg/L), which is an
indication that natural attenuation is occurring.

• The sulfate concentrations in every well are above 20 mg/L indicating sulfate is able to
complete the reductive dechlorination process.

• The ORP values in every well are above 50 millivolts (mV), which is an indication of a
non-reducing aquifer.

• The chloride concentrations are elevated in the wells near the treatment zone wells zone
(OLD-36-01AR and OLD-36-02AR) relative to the upgradient and downgradient wells,
which is an indication that chlorinated solvents are being reduced in the reductive zone.

•  The methane concentrations are elevated in OLD-36-01AR (1410 µg/L) relative to the
upgradient and downgradient wells, which indicates microbial activity and reductive
dechlorination process may be occurring.
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• The detection of TCE in OLD-36-01AR coupled with the formation of cis-1,2-DCE
indicates reductive dechlorination is occurring.

The groundwater analytical and field parameters were evaluated through the flow path of
the plume to evaluate the reductive dechlorination process. For the purposes of this
evaluation, well OLD-36-33AR was considered the upgradient well location and
OLD-36-19AR was considered the downgradient well location on the basis of the
potentiometric map shown in Figure 2-1 in this report text. The remaining wells were
considered source wells due to the elevated TCE concentrations in OLD-36-01AR.

The DO, ORP, Cl, and TCE concentrations are plotted along the flow path of the
groundwater in Zone A in Figure 1 (presented at the end of this TM). The plot shows a zone
of reduction around wells OLD-36-01AR and OLD-36-02AR which is evidenced by a
reduction in ORP and DO along with an associated spike in chloride level. The groundwater
velocity was calculated for this sampling event using an effective porosity of 0.25, a
hydraulic conductivity of 6.3 ft/day, and a groundwater gradient of 0.0023 ft/ft to be about
0.02 ft /day. Using this velocity and the distance from OLD-36-01AR (source well) to OLD-
36-02AR (ingradient well), any chloride generated during the reductive dechlorination
process would arrive from the source well to the ingradient well no sooner than a few years.
An ingradient well is a down gradient well but not the farthest well used to determine the
gradient. The chloride spike observed in OLD-36-02AR could have migrated from the
source areas at SA-36 since the initial vegetable oil injections about a year and a half ago.

Figure 2 shows SO4, NO3, Total Fe and TCE concentrations plotted along the flow path of
groundwater in Zone A. This plot shows that sulfate is elevated throughout Zone A and will
act as the electron acceptor until it is depleted. The nitrate and iron are present in low
concentrations and should not be a significant electron acceptor in Zone A. Figure 3 shows
this reductive zone has an elevation in dissolved methane concentrations relative to
background concentrations.

Additional graphs were developed which show the changes in groundwater parameters
over time since the vegetable oil injections were performed. Figure 4 illustrates decreased
concentrations in SO4, ORP, DO, and Nitrate/Nitrite in well OLD-36-19A(R). In addition, on
the basis of analytical data from previous sampling events, the TCE concentration has
decreased in the study area, and methane, ethane, and ethene concentrations have increased
by orders of magnitude. The source well OLD-36-27A, showed the highest decrease in TCE,
and OLD-36-07A shows the highest increase of methane, ethane, ethene, cis-1,2-DCE, and
chloride of all the wells at the site as of the October 2001 sampling event. 

On the basis of the groundwater parameters measured for Zone A at SA-36, the associated
score for the reductive zone is 10 which is indicative of limited evidence for the reductive
dechlorination of chlorinated solvents. The tabulation of this score is shown in Table 6.
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TABLE 6
Values for Screening the Reductive Dechlorination Process in Groundwater Zone A at SA-36
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter

Reductive
Zone Concentration

OLD-36-01AR Description
Points

Awarded

Dissolved Oxygen 0.13 mg/L Indicative of reductive dechlorination 3
Nitrate 1.76 mg/L Concentration indicates NO3 may complete the

reductive dechlorination process
0

Iron II 0.2 mg/L Concentration not optimal of indication of reductive
dechlorination, concentration above 1 mg/L receives
points

0

Sulfate 39 mg/L Concentration indicates SO4 may complete the
reductive dechlorination process

0

Sulfide <0.1 mg/L Concentration not optimal for indicative of reductive
dechlorination

0

Methane 1410 µg/L Ultimate daughter product of TCE reduction 3
ORP 62.3 mV Reductive pathway reduced 0
pH 6.11 Within optimal range for reductive pathway 0
TOC Not Detected Carbon and energy source not present,

concentration above 20 mg/L receives points
0

Temperature 25.10 oC Biological process is accelerated 1
CO2 0.55 times background Ultimate oxidative daughter product not at optimal

levels
0

Alkalinity 28 times background Indicative of reductive dechlorination 1
Chloride 1.23 times background Concentration not optimal for indication of reductive

dechlorination
0

Dissolved
Hydrogen

Not Analyzed High concentrations indicative of reductive
dechlorination process

0

Volatile fatty acids Not Analyzed Intermediates resulting from biodegradation of
aromatic compounds

0

BTEX Not Detected Carbon and energy source not available 0
PCE Not Detected 0
TCE 1.57J µg/l Material released 0
Cis-1,2-DCE 1.85J µg/l Daughter product of TCE 2
Vinyl Chloride Not Detected Daughter product of DCE not present 0
Ethene/Ethane Not Detected Concentration too low to be indicative of reductive

dechlorination
0

Total 10

Notes: The total score for the above parameters are interpreted as follows:
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
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Study Area 36 Zone B Groundwater Results
The results of the groundwater data for Zone B at SA-36 for the May 2002 sampling event
are summarized below. The significant findings which indicate that natural attenuation may
be occurring are as follows:

• The dissolved oxygen concentrations are at or below 0.15 mg/L in all wells in the
Zone B aquifer with the exception of OLD-36-08BR (1.58 mg/L).

• The sulfate concentrations in 2 of the 5 wells in Zone B are at or below 20 mg/L, which
indicates sulfate is less able to act as an electron acceptor in Zone B. Sulfate
concentrations in the wells nearest the treatment zone were not measured due to high
turbidity; however, sulfate concentrations are 62 mg/L in the upgradient well (OLD-36-
24BR) which indicates sulfate is able to migrate into the treatment area and act as an
electron acceptor. 

• In the wells nearest the treatment zone, OLD-36-08BR and OLD-36-10BR, the ORP
values was measured at –264 mV and 21 mV, respectively, which indicates a reductive
area within Zone B. However, the ORP values the remaining wells are above 50 mV,
which indicates a non-reductive environment.

• The chloride concentrations are elevated in the well OLD-36-08BR near the treatment
zone relative to the upgradient and downgradient wells, which is an indication that
chlorinated solvents are being reduced.

• The methane concentrations are elevated in the wells OLD-36-08BR and OLD-36-10BR
(5810J and 1320 µg/L, respectively) relative to the upgradient well (OLD-36-24BR at
159J µg/L) and downgradient wells (OLD-36-22BR at 197 µg/L and OLD-36-24BR at not
detected). The elevated methane indicates microbial activity and reductive
dechlorination process may be occurring in the vicinity of the treatment zone.

• PCE was detected in OLD-36-22BR at 3.66 µg/L. TCE concentrations were detected in
three of the wells sampled including OLD-36-08BR, OLD-36-10BR, and OLD-36-22BR. In
addition, cis-1,2-Dichlorethene was also detected in these same three wells. The
detection of these three compounds suggests reductive dechlorination is occurring, in
which PCE is breaking down to its daughter product TCE and TCE is breaking down
into its daughter product cis-1,2-DCE.

The groundwater analytical and field parameters were evaluated through the flow path of
the plume to evaluate the reductive dechlorination process. For the purposes of this
evaluation, well OLD-36-24BR and OLD-36-20BR were considered the upgradient and
downgradient well locations, respectively, on the basis of the potentiometric map shown in
Figure 2-1. The remaining three wells (OLD-36-08BR, OLD-36-10BR, and OLD-36-22BR)
were considered source wells due to the elevated TCE and/or PCE concentrations.

The DO, ORP, Cl and TCE concentrations are plotted along the flow path of the
groundwater in Zone B on Figure 5. The plot shows a potential zone of reduction around
well OLD-36-08BR and OLD-36-10BR which is evidenced by a reduction in ORP, low DO
concentrations at or below 0.15 mg/L (with the exception of OLD-36-08BR at 1.58 mg/L).
Figure 6 shows SO4, Total Fe, TCE, and cis-1,2-DCE concentrations plotted along the flow
path of groundwater in Zone B, and illustrates an overall reduction in SO4 and Total Fe
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concentrations across the flow path. Figures 6 and 7, show the reductive zone has a spike
MEE concentrations in wells OLD-36-08BR and OLD-36-10BR, with an associated overall
decrease in TCE and cis-1,2-DCE concentrations. Specifically, TCE concentrations are
highest in OLD-36-08BR at 54 µg/L and then decrease along the flow path to 1.06 µg/L in
OLD-36-10BR and 3.54 µg/L in OLD-36-22BR (Figure 6). Simultaneously, cis-1,2-DCE was
reportedly highest in concentration in OLD-36-08BR at 4.75 µg/L and then decrease along
the flow path to 1.27 µg/L in OLD-36-10BR and then increases again in OLD-36-22BR to
4.12 µg/L (Figure 6). The formation of cis-1,2-DCE in these three wells is indicative of the
reductive dechlorination process.

Additional graphs were developed which show the changes in groundwater parameters
over time since the vegetable oil injections were performed. Figures 8 and 9 illustrate
groundwater TCE reduction and increase in biodegradation byproducts for OLD-36-08B(R)
and OLD-36-10B(R), respectively, over the duration of the study. Specifically, an overall
increase in concentrations in TOC and dissolved gasses including methane, ethane, ethane
(MEE), and CO2 along with associated reductions in TCE and DO levels has occurred in
Zone B over time. In both wells the methane, ethane, and ethene concentrations have
increased orders of magnitude over the duration of the study. As of the October 2001
sampling event, the groundwater in source well OLD-36-08B(R) showed one of the highest
decreases in TCE (approximately 75 percent), and the largest increase of methane, ethane,
ethene of all the wells at the site. In OLD-36-10B(R), TCE concentrations continue to
decrease while TOC and MEE concentrations continue to increase as of the May 2002
sampling event; however, the Cl concentrations have decreased similarly to OLD-36-08B(R).

On the basis of the groundwater parameters measured for Zone B at SA-36, the associated
score for the reductive zone is 13 which is indicative of limited evidence for the reductive
dechlorination of chlorinated solvents. Therefore, as discussed above, a potential slowing of
the reductive dechlorination process may be occurring in Zone B. The tabulation of this
score is shown in Table 7.

TABLE 7
Values for Screening the Reductive Dechlorination Process in Groundwater Zone B at SA-36
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter

Reductive
Zone Concentration

OLD-36-08BR Description
Points

Awarded

Dissolved
Oxygen

1.58 mg/L Vinyl chloride may be oxidized, but reductive
dechlorination will not occur

-3

Nitrate Not Detected Nitrate reduction pathway does not exist 2

Iron II Not Analyzed Indicative of reductive dechlorination, however,
concentration above 1 mg/L receives points

0

Sulfate Not Analyzed Sulfate can complete the reductive dechlorination
process

0

Sulfide 4.0 mg/L Indicative of reductive dechlorination 3

Methane  5810J µg/L Indicative of reductive dechlorination 3

ORP -264 mV Reductive pathway possible 1
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TABLE 7
Values for Screening the Reductive Dechlorination Process in Groundwater Zone B at SA-36
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter

Reductive
Zone Concentration

OLD-36-08BR Description
Points

Awarded

pH 4.88 SU Not within optimal range for reductive pathway -2

TOC 35 mg/L Carbon and energy source 2

Temperature 26.20 oC Biological process is accelerated 1

CO2 Not Analyzed Ultimate oxidative daughter product 0

Alkalinity Not Detected Indicative of reductive dechlorination 0

Chloride 1.46 times
background

Indicative of reductive dechlorination 1

Dissolved
Hydrogen

Not Analyzed High concentrations indicative of reductive
dechlorination process

0

Volatile fatty
acids

Not Analyzed Indicative of reductive dechlorination 0

BTEX Not Detected Carbon and energy source 0

PCE Not Detected Parent compound 0

TCE 54 µg/L Material released 0

Cis-1,2-DCE 4.75J µg/L Daughter product of TCE reduction 2

Vinyl Chloride Not Detected Daughter product of Cis-1,2-DCE reduction 0

Ethene/Ethane 2.15 µg/L Concentration indicative of reductive dechlorination 3

Total 13

Notes: The total score for the above parameters are interpreted as follows:
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

Study Area 36 Zone C Groundwater Results
The results of the groundwater data for Zone C at SA-36 for the May 2002 sampling event
are summarized below. The significant findings which indicate that natural attenuation may
be occurring are as follows:

• The dissolved oxygen concentrations are at or below 1 mg/L in all wells in the Zone C
aquifer with the exception of OLD-36-09CR (1.41 mg/L) and OLD-36-18CR (1.1 mg/L).

• The sulfate concentrations in three of the wells in Zone C (OLD-36-09CR, OLD-36-35CR,
and OLD-36-36CR) are greater than 20 mg/L which indicates SO4 is able to complete the
reductive dechlorination process. 
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• ORP values are less than 50 mV in five of the seven wells sampled at the site which
indicates that Zone C is a reductive environment.

• The chloride concentrations in all the Zone C aquifer wells are elevated up to 6.47 times
greater than the background well (OLD-36-25CR) level of 3.23 mg/L, which is an
indication that chlorinated solvents are being reduced.

• The methane concentrations in all the Zone C aquifer wells are elevated (between 23 to
1310 µg/L) above the background well (OLD-36-25CR) level, in which methane was not
detected. The well nearest the treatment zone (OLD-36-09CR) exhibits the highest
methane concentration at 1310 µg/L, indicating that microbial activity and reductive
dechlorination process may be occurring in the vicinity of the treatment zone.

• PCE was detected in OLD-36-23CR at 1.34J µg/L. TCE concentrations were detected in
three of the wells sampled including OLD-36-09CR, OLD-36-11CR, and OLD-36-36CR,
and cis-1,2-Dichlorethene was also detected in OLD-36-11CR. The simultaneous
detection of TCE and cis-1,2-DCE in OLD-36-11CR may indicate reductive
dechlorination is occurring, in which TCE is breaking down into its daughter product
cis-1,2-DCE.

The groundwater analytical and field parameters were also evaluated through the flow path
of the plume to evaluate the reductive dechlorination process. For the purposes of this
evaluation, well OLD-36-35CR was considered the upgradient well location; however,
OLD-36-25CR was considered the background well location on the basis of the
potentiometric map shown in Figure 2-3 in the report text and analytical results in Table 5.
The selection of OLD-36-35CR as the upgradient well was facilitated by its position in a
groundwater high relative to the pattern of downward radial flow. OLD-36-25CR was
selected as the background well due to the lack of contaminants and chemical affects from
treatment. The remaining five wells including OLD-36-09CR, OLD-36-11CR OLD-36-18CR
OLD-36-23CR, and OLD-36-36CR were considered source wells due to the elevated TCE
and/or PCE concentrations.

The DO, ORP, Cl, and TCE concentrations are plotted along a northwest to southeast
transect across the site and the flow path of the groundwater in Zone C on Figure 10. The
plot shows two potential zones of reduction around wells OLD-36-09CR and OLD-36-35CR
that is evidenced by a reduction in ORP level along with an associated spike in chloride
level in OLD-36-09CR and a reduction in DO and OPR along with an associated spike in
chloride level in OLD-36-35CR. The ORP values in the core of the plume in the vicinity of
OLD-36-09CR are negative, which is indicative of reducing conditions in Zone C. The DO
concentrations in all the Zone C aquifer wells are below 1 mg/L with the exception of OLD-
36-09CR (1.41 mg/L) and OLD-36-18CR (1.1 mg/L); this indicates a reducing environment
exists.

The groundwater velocity was calculated for this sampling event using an effective porosity
of 0.25, a hydraulic conductivity of 4.4 ft/day, and a groundwater gradient of 0.02 ft/ft to be
about 0.047 ft /day. Using this velocity and the distance from OLD-36-09CR (source well) to
OLD-36-35CR (downgradient well), any chloride generated during the reductive
dechlorination process would arrive from the source well to the downgradient well no
sooner than a few years. 
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NO3 was not detected in all the Zone C wells sampled and is not a significant electron
acceptor in this aquifer. SO4 concentrations in OLD-36-09CR and OLD-36-35CR are
decreased with respect to background concentrations in OLD-36-25CR, which may indicate
sulfate reduction is occurring in the reductive zones (Figure 11). Figure 12 illustrates that the
groundwater conditions in the area of OLD-36-09CR and OLD-36-35CR exhibit spikes in the
dissolved gas concentrations, methane, ethane, ethene (MEE), and CO2, relative to
background concentrations. In addition, MEE and CO2 spikes are observed the
downgradient well (OLD-36-23CR) along the flow path from OLD-36-09CR. The TOC in
Zone C is either not detected or below 20 mg/L, except OLD-36-35CR; this indicates TOC is
being consumed by the microbes. The TCE concentration (Figures 10-12) spikes at
OLD-36-09CR and then reduces along the radial flow path. In addition, the formation of cis-
1,2-DCE is apparent in OLD-36-11CR (directly downgradient from OLD-36-09CR), which is
indicative of the reductive dechlorination process.

Additional graphs were developed which show the changes in groundwater parameters
over time since the vegetable oil injections were performed. Figures 13 and 14 illustrate
groundwater TCE and PCE reduction and increase in biodegradation by-products for OLD-
36-09C(R) and OLD-36-11C(R), respectively, over the duration of the study. Specifically, an
overall increase in concentrations in dissolved gasses including methane, ethane, ethane
(MEE), and Cl along with associated reductions in TCE, PCE, and DO (with the exception of
the DO concentration in OLD-36-09CR during the May 2002 event) levels has occurred in
Zone C over time. In both wells, MEE concentrations have increased orders of magnitude
over the duration of the study. The ORP values in the core of the plume in the vicinity of
OLD-36-09C(R) and OLD-36-11C(R) indicate reducing conditions in Zone C. As of the
October 2001 sampling event, The groundwater in source well OLD-36-09C(R), has shown
the one of the highest decreases in TCE (50 percent), and one of the largest increase of MEE
of all the wells at the site. However, decreasing MEE concentrations in both wells during the
May 2002 sampling event may indicate a possible reduction in the rate of the reductive
dechlorination process in Zone C. 

On the basis of the groundwater parameters measured for Zone C at SA-36, the associated
score for the reductive zone is 12 which is limited evidence for the reductive dechlorination
of chlorinated solvents. The tabulation of this score is shown in Table 8.

TABLE 8
Values for Screening the Reductive Dechlorination Process in Groundwater Zone C at SA-36
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter

Reductive
Zone Concentration

OLD-36-09CR Description
Points

Awarded

Dissolved
Oxygen

1.41 mg/L Vinyl chloride may be oxidized, but reductive
dechlorination will not occur

-3

Nitrate Not Detected Nitrate reduction pathway does not exist 2

Iron II 1.2 mg/L Indicative of reductive dechlorination, concentration
above 1 mg/L receives points

3

Sulfate 13 May complete the reductive dechlorination process 2
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TABLE 8
Values for Screening the Reductive Dechlorination Process in Groundwater Zone C at SA-36
Enhanced Bioremediation Study, Naval Training Center, Orlando, Florida

Parameter

Reductive
Zone Concentration

OLD-36-09CR Description
Points

Awarded

Sulfide 0.5 mg/L Indicative of reductive dechlorination, but
concentration too low to receive points

0

Methane  1310 µg/L Indicative of reductive dechlorination 3

ORP -138 mV Reductive pathway likely 2

pH 5.35 Within Optimal Range for reductive pathway 0

TOC Not Detected Carbon and energy source 0

Temperature 26.90 oC Biological process is accelerated 1

CO2 1.09 times
background

Ultimate oxidative daughter product 0

Alkalinity 12.2 times
background

Indicative of reductive dechlorination 1

Chloride 3.19 times
background

Concentration too low to be indicative of reductive
dechlorination

1

Dissolved
Hydrogen

Not Analyzed High concentrations indicative of reductive
dechlorination process

0

Volatile fatty
acids

Not Analyzed Indicative of reductive dechlorination 0

BTEX Not Detected Carbon and energy source 0

PCE Not Detected Parent Product 0

TCE 25.3 µg/L Material released 0

Cis-1,2-DCE Not Detected Daughter product of TCE not present 0

Vinyl Chloride Not Detected Daughter product of cis-1,2-DCE not present 0

Ethene/Ethane Not Detected Concentration too low to be indicative of reductive
dechlorination

0

Total 12

Notes: The total score for the above parameters are interpreted as follows:
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
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Study Area 36 Conclusions
The groundwater sampling results for SA-36 show the potential for the enhanced
biodegradation to be feasible as a remedial alternative for the TCE due to the following
observations:

• Dissolved oxygen concentrations are less than 1.0 mg/L or less in the majority
(75 percent) of the wells sampled at SA-36.

• ORP values are reduced with respect to background levels or negative in the vicinity of
the reductive/treatment zone in all three zones at SA-36, and the ORP is very negative
in Zone B at OLD-36-08BR (-264 mV) and in Zone C at OLD-36-09CR (-138 mV) and
OLD-36-35CR (-286 mV).

• The nitrate concentrations are below 1 mg/L in the groundwater in all wells in Zones B
and C beneath SA-36; therefore, nitrate reduction should not interfere with the reductive
dechlorination process.

• The sulfate concentrations are reduced with respect to background levels in the vicinity
of the reductive/treatment zone in all groundwater zones beneath the SA. Sulfate
concentrations are at or below 20 mg/L two wells in Zone B, and three wells in Zone C
indicating it is being utilized by the microorganisms. However, the sulfate
concentrations in each Zone are high enough to complete the reductive dechlorination
process as act as the electron acceptor in the aquifer. In order for the chlorinated solvents
to become the primary electron acceptor, the sulfate concentrations need to be reduced.

•  The TOC was not detected in the wells sampled in Zone A. TOC concentrations in
Zone B were detected in three wells with two being above 20 mg/L and in one well
(OLD-36-08BR) levels increased from the previous sampling event. In Zone C, TOC was
detected in two wells with one having a concentration above 20 mg/L. Elevated levels of
TOC relative to background in aquifer Zones B and C may indicate the vegetable oil is
migrating in the subsurface.

• Chloride concentrations are increased relative to background levels in the vicinity of the
reductive/treatment zone in all three zones at SA-36. 

• The dissolved gas (MEE) concentrations are orders of magnitude higher than
background levels in the vicinity of the reductive/treatment zone in all three zones at
SA-36. As of the most recent sampling event in May 2002, the Zone B, well
OLD36-10B(R), continues to exhibit an increase in MEE concentrations over the duration
of the study. 

• PCE, not commonly detected compound at SA-36, was detected in only two wells across
the site during this sampling event including OLD-36-22BR (Zone B) and OLD-36-23CR
(Zone C). In both cases, PCE was detected along with one or more of its daughter
products including TCE and cis-1,2-DCE, which is suggestive of the reductive
dechlorination process proceeding.

• The overall TCE concentrations in the groundwater in all zones beneath the SA have
reduced from the baseline levels. The TCE concentrations in the Zone B well OLD-36-
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10B(R) and the Zone C wells OLD-36-09C(R) and OLD-36-11C(R) have reduced more
than 50 percent of the baseline levels.

• The cis-1,2-DCE was detected simultaneously with TCE in wells in the vicinity of the
reductive/treatment zone in all three zones including OLD-36-01AR (Zone A); OLD-36-
08BR, OLD-36-10BR, and OLD-36-22BR (Zone B); and OLD-36-11CR (Zone C) at SA-36,
all of which is indicative of the reductive dechlorination process.

These items, along with the results of the scoring results previously tabulated for each
groundwater zone, suggest that the vegetable oil injections have created a reducing
environment beneath SA-36. As a result, the TCE concentrations have reduced and the
concentrations of the by-products of the reductive dechlorination of TCE have increased
such as MEE, carbon dioxide, cis-1,2-DCE, and chloride. 

Study Area 36 Recommendations
The following recommendations, if implemented, should provide additional data for
evaluating the enhanced biodegradation process and enhance the TCE reduction in the
groundwater beneath SA-36.

• Groundwater monitoring should continue to be conducted on a quarterly basis.

• 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. The injections
should be concentrated only in the areas showing the least amount of TCE reduction,
including OLD-36-08BR and OLD-36-09CR.
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