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1.0 Introduction
This Construction Documentation Report presents the activities related to the enhanced
biodegradation Interim Remedial Action (IRA) for Study Area (SA) 36 at Naval Training
Center (NTC) Orlando in Orlando, Florida. CH2M HILL Constructors, Inc. (CCI) was
contracted by the Department of the Navy, Southern Division, Naval Facilities Engineering
Command (NAVFAC), to implement an IRA at SA36. This work was performed under
Response Action Contract No. N62467-98-D-0995, Contract Task Order (CTO) No. 0017 at
NTC Orlando.

The scope of work and planned construction activities for the IRA are described in detail in
the Work Plan for Enhanced Bioremediation IRA at SA36, NTC Orlando (CCI, 2000).

This Report includes a description of the following:

•  Site location and description
•  Site background and history
•  Significant events
•  Construction activities
•  Remedial action objective and cleanup Goals
•  Monitoring well and injection point installation
•  Hydraulic conductivity testing
•  Baseline groundwater sampling event
•  Vegetable oil injection
•  Performance monitoring of site groundwater
•  Conclusions

The following information is included as appendices to this document:

•  Boring Logs and Well Construction Diagrams
•  Hydraulic Conductivity Raw Data and Curves
•  Analytical Laboratory Data
•  Monitoring Well Purging and Sampling Logs

1.1 Site Location and Description
SA36 is located south of Langley Street and west of Grace Hopper Avenue on the Main
Base, as shown on Figure 1. 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 and 2122,
and the western half of the Public Works Yard. The areas to the east and south of Building
2121 were used to store a variety of items including pipes, fire hydrants, bricks, and
hazardous materials such as waste oil drums, transformers and batteries. Building 2122 was
the paint shop; paints and paint thinner were stored inside the building. A flammable
materials storage cabinet was located at the north end of the building. Since the land
development activities at the Main Base, the site area has been cleared of any buildings or
roadways.
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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 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
300 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), which is currently
ongoing. The OPT also requested CCI implement an IRA at the site consisting of enhanced
biodegradation using vegetable oil.



��������	
	��	

�����

������������������	�
��	��


��������
	
���
�����
���������������

�
��	�������������������	������������������������
������������	��������
����	������

�����	
��
	��

�
�
�	��
�����	������
���
����	������




0017\STUDY AREA 36, CONSTRUCTION DOCUMENTATION REPORT.DOC 2-1

2.0 Significant Events

From November 2000 to January 2001, monitoring well and injection point installation,
baseline groundwater sampling, hydraulic conductivity testing and vegetable oil injection
activities were conducted at SA36, NTC Orlando. Significant events of the IRA
implementation are as follows:

September 14, 2000 Pre-construction Meeting was held at the NTC Orlando office (Caretaker Site Office).

November 7, 2000 CCI and Groundwater Protection (drilling subcontractor) mobilized to the site and began
monitoring well and injection point installation.

November 15, 2000 CCI and Groundwater Protection (drilling subcontractor) begin development of newly
installed monitoring wells and injection points

November 29, 2000 CCI collected groundwater samples to establish baseline groundwater concentrations
for measurement of the IRA performance.

December 14, 2000 CCI conducted hydraulic conductivity or slug tests on monitoring wells and injection
points at the site.

January 8, 2001 CCI began injecting vegetable oil into aquifer zones A, B, and C.

January 9, 2001 Vegetable oil injection was completed. A combined total of 900 gallons of vegetable oil
was injected into aquifer zones A, B and C.



0017\STUDY AREA 36, CONSTRUCTION DOCUMENTATION REPORT.DOC 3-1

3.0 Construction Activities

The performance standards and scope of work for the enhanced biodegradation IRA at
SA36 are described in detail in the Work Plan for Enhanced Bioremediation IRA at SA36
(CCI, 2000). The IRA activities were completed in compliance with the following
documents:

•  Health and Safety Plan
•  Waste Management Plan
•  Project Instructions for Well Installation and Sampling
•  Work Plan Addendum 1-C for Study Areas 17, 36, and 39 (CCI, 2000)
•  Basewide Work Plan (CCI, 1999)
•  Project Operations Plan for Site Investigations and Remedial Investigations (ABB

Environmental Services [ABB], 1997)

3.1 Remedial Action Objective and Cleanup Goals
The primary objective of the remedial action is to improve groundwater quality so that VOC
concentrations meet regulatory GCTLs.

Chlorinated solvents may undergo biodegradation through three different pathways: as an
electron acceptor, as an electron donor, or cometabolism. Under anaerobic conditions,
biodegradation of chlorinated solvents usually proceeds through a process called reductive
dehalogenation. In general, reductive dehalogenation occurs by sequential dechlorination.
For the chlorinated ethenes, dechlorination progresses from PCE to TCE to DCE to vinyl
chloride (VC) and ethene. PCE and TCE are the most susceptible of these compounds to
reductive dehalogenation because they are the most oxidized. Because these compounds are
used as electron acceptors, an appropriate source of carbon must be present for microbial
growth and reductive dehalogenation to occur.

The most common approach utilized to stimulate reductive dehalogenation has been the
addition of a carbon source dissolved in groundwater. Food-grade vegetable oil is a
potential carbon source for microbial growth and the reductive dehalogenation process. The
separate phase nature of vegetable oil allows for slow dissolution into groundwater thus
making it a slow release carbon source. Vegetable oil is an inexpensive, innocuous carbon
source that is not regulated as a contaminant by the United States Environmental Protection
Agency (USEPA).

The approach to enhance biodegradation at SA36 is to inject vegetable oil as a carbon source
for microbial growth and stimulation of the reductive dehalogenation process.

3.2 Monitoring Well and Injection Point Installation
Fifteen vegetable oil injection points and seven downgradient monitoring wells were
installed using hollow stem auger (HSA) drilling methods. New wells and injection points
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were placed around the two highest TCE/PCE concentration areas at the site. The first area
is near well OLD-36-10B and the second area includes wells OLD-36-06A, OLD-36-07A,
OLD-36-08B and OLD-36-09C.

For the source area near wells OLD-36-06A and 07A, the six injection points, designated
OLD-36-INJ-01 through OLD-36-INJ-06, were located approximately 7 feet upgradient or
southeast of wells 06A and 07A (Figure 3). The injection points are approximately 8 feet
apart and follow in a row upgradient of wells 06A and 07A. The two monitoring wells for
this area, designated OLD-36-26A and OLD-36-27A, were installed downgradient of wells
06A and 07A.

For the source area near well OLD-36-08B, the three injection points, designated OLD-36-
INJ-07 through OLD-36-INJ-09, were located approximately 5 feet upgradient or southeast
of well 08B. The injection points are approximately 8 feet apart and follow in a row. The two
monitoring wells for this area, designated OLD-36-28B and OLD-36-29B, were installed
downgradient of well OLD-36-08B.

For the source area near well OLD-36-09C, the three injection points, designated OLD-36-
INJ-10 through OLD-36-INJ-12, were located approximately 5 feet upgradient or northwest
of well 09C. The injection points are approximately 8 feet apart and follow in a row. Two
monitoring wells, designated OLD-36-30C and OLD-36-31C, were installed downgradient of
well OLD-36-09C. In addition, one monitoring well, designated OLD-36-32C, was installed
upgradient of well 09C.

For the second area near well OLD-36-10B, the three injection points, designated OLD-36-
INJ-13 through OLD-36-INJ-15, were located approximately 7 feet upgradient or southeast
of well 10B. They are approximately 8 feet apart and follow in a row. All locations are
shown on Figure 3 and construction details are summarized in Table 1.

All shallow injection points consist of 2-inch-diameter stainless steel risers and 10-foot
stainless steel screens. All intermediate and deep injection points consist of 2-inch-diameter
stainless steel risers and 5-foot stainless steel screens. All new shallow monitoring wells are
constructed of 2-inch-diameter polyvinyl chloride (PVC) risers with 10-foot PVC screens,
and intermediate and deep wells are constructed with 5-foot screens. The screens for both
monitoring wells and injection points were factory slotted with 0.010-inch openings. Also, a
20/30 sand pack was used along with a 30/65 sand or bentonite seal and grout to surface.
The injection point and monitoring well boring logs and construction diagrams are included
as Appendix A.

The newly installed monitoring wells and injection points were developed with a surge-
block using the protocols outlined in the Work Plan (CCI, 2000) and Project Operations Plan
(POP) (ABB, 1997).

3.3 Hydraulic Conductivity Testing
To evaluate the permeability of the soils at the site, hydraulic conductivity was measured at
15 monitoring wells using slug-in (falling head) and slug-out (rising head) tests. The
hydraulic conductivity or slug testing was performed in accordance with the procedures
outlined in the POP (ABB, 1997).
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TABLE 1
Newly Installed Monitoring Wells and Injection Points
SA36, NTC Orlando

Identification
Diameter

(inch)
Total Depth

(feet bls)
Screened Interval

(feet bls)
Screen Length

(feet)
Aquifer
Zone

Area Near wells OLD-36-06A, 07A, 08B and OLD-36-09C

OLD-36-INJ-01 2 20 10 – 20 10 A

OLD-36-INJ-02 2 20 10 – 20 10 A

OLD-36-INJ-03 2 20 10 – 20 10 A

OLD-36-INJ-04 2 20 10 – 20 10 A

OLD-36-INJ-05 2 20 10 – 20 10 A

OLD-36-INJ-06 2 20 10 – 20 10 A

OLD-36-INJ-07 2 25 20 - 25 5 B

OLD-36-INJ-08 2 25 20 – 25 5 B

OLD-36-INJ-09 2 25 20 - 25 5 B

OLD-36-INJ-10 2 33 28 - 33 5 C

OLD-36-INJ-11 2 35 30 – 35 5 C

OLD-36-INJ-12 2 35 30 - 35 5 C

OLD-36-26A 2 20 10 – 20 10 A

OLD-36-27A 2 20 10 – 20 10 A

OLD-36-28B 2 27 22 – 27 5 B

OLD-36-29B 2 27 22 – 27 5 B

OLD-36-30C 2 35 30 – 35 5 C

OLD-36-31C 2 35 30 – 35 5 C

OLD-36-32C 2 35 30 - 35 5 C

Area Near wells OLD-36-10B

OLD-36-INJ-13 2 25 20 - 25 5 B

OLD-36-INJ-14 2 25 20 - 25 5 B

OLD-36-INJ-15 2 25 20 - 25 5 B
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The average hydraulic conductivity (K) value for the shallow zone or A zone (6 to 20 feet
bls) is 27.8 feet/day. The average hydraulic conductivity for the intermediate zone or B zone
(20 to 27 feet bls) is 6.0 feet/day and for the deep zone or C zone (28 to 35 feet bls) is
4.4 feet/day. These hydraulic conductivity values for the A, B, and C aquifer zones correlate
well with previously collected data at the Main Base, NTC Orlando. The K test data
collected at SA36 is summarized in Table 2, and the hydraulic conductivity raw data and
curves are included as Appendix B.

3.4 Baseline Groundwater Sampling Event
Five different sampling events for laboratory analysis will be conducted as part of the IRA.
The first sampling event was performed prior to injection activities, and will be used as the
IRA baseline data. Four subsequent sampling events will be conducted at 2, 6, 9, and
12 months after injection to monitor performance of the treatment activities.

The baseline sampling was conducted in accordance with the POP and CCI’s approved
Florida Department of Environmental Protection (FDEP) Comprehensive Quality Assurance
Plan (CompQAP). The analytical laboratory data for the baseline sampling event (December
2000) is included as Appendix C (CD only). Field testing equipment was calibrated
according to the manufacturer instructions and recorded in the site logbook.

Groundwater samples were collected from the following 15 monitoring wells as part of the
baseline sampling event in December 2000: 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.

The locations and detections above GCTLs for these monitoring wells are shown on
Figure 4. Groundwater samples from the monitoring wells were laboratory analyzed for the
following analyte suite:

•  VOCs by USEPA Method 8260B
•  Nitrate, nitrite, chloride, and bromide by USEPA Methods 352, 354, 325, 320.1,

respectively
•  Alkalinity by USEPA Method 310.1
•  Total organic carbon (TOC) by USEPA 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

In addition, the field team measured natural attenuation parameters of ferrous iron,
manganese, hydrogen sulfide, and sulfate using Colorimetric Hach test kits. Oxidation-
reduction potential (ORP), dissolved oxygen (DO), pH, specific conductivity, temperature,
and turbidity were also measured. This information is summarized in Tables 3 and 4,
respectively, and the monitoring well purging and sampling logs are included as
Appendix D.
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TABLE 2
Hydraulic Conductivity Results
SA36, NTC Orlando

Well Location Well Zone
Screen Interval

(feet bls)
Test

Number
Type of

Test

Hydraulic
Conductivity

(feet/day)
Average K
(feet /day)

OLD-36-01A Shallow 10 to 20 1 Slug - In 20.1 21.4
2 Slug-Out 22.7

OLD-36-02A Shallow 10 to 20 1 Slug - In 20.0 26.7
2 Slug-Out 33.4

OLD-36-06A Shallow 6.5 to 16.5 1 Slug - In 12.7 18.9
2 Slug-Out 25.1

OLD-36-10B Intermediate 20 to 25 1 Slug - In 7.6 7.2
2 Slug - In 6.9
3 Slug-Out 7.7
4 Slug-Out 6.7

OLD-36-19A Shallow 10 to 20 1 Slug - In 52.7 54.7
2 Slug - In 53.1
3 Slug-Out 57.0
4 Slug-Out 56.1

OLD-36-20B Intermediate 22 to 27 1 Slug - In 1.2 0.9
2 Slug-Out 0.5

OLD-36-24B Intermediate 22 to 27 (?) 1 Slug - In 8.2 9.2
2 Slug - In 12.8
3 Slug-Out 8.1
4 Slug-Out 7.6

OLD-36-27A Shallow 10 to 20 1 Slug - In 2.0 1.8
2 Slug-Out 1.6

OLD-36-29B Intermediate 22 to 27 1 Slug - In 0.9 0.9
2 Slug - In 1.0
3 Slug-Out 0.8
4 Slug-Out 0.8

OLD-36-30C Deep 30 to 35 1 Slug - In 11.4 12.2
2 Slug - In 12.9

OLD-36-33A Shallow 8 to 18 1 Slug - In 34.4 43.0
2 Slug - In 32.0
3 Slug-Out 47.3
4 Slug-Out 58.2

OLD-36-34B Intermediate 20 to 25 1 Slug - In 10.3 11.9
2 Slug - In 12.4
3 Slug-Out 12.7
4 Slug-Out 12.1

OLD-36-35C Deep 30 to 35 1 Slug - In 0.1 0.1
2 Slug-Out 0.0

OLD-36-36C Deep 30 to 35 1 Slug - In 3.6 3.6
2 Slug - In 3.9
3 Slug-Out 3.2
4 Slug-Out 3.7

OLD-36-37C Deep 30 to 35 1 Slug - In 1.5 1.6
2 Slug-Out 1.6
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TABLE 3
Natural Attenuation Field Measurements
SA36, NTC Orlando

Field Test Kit Parameters (mg/L)

Station ID Date Time
Ferrous

Iron Manganese
Hydrogen

Sulfide Sulfate
Dissolved
Oxygen

OLD-36-06A 12/04/2000 8:30 0.5 0 0.0 90 0.79

OLD-36-07A 12/01/2000 3:30 0.2 0 0.1 <50 0.54

OLD-36-26A 12/01/2000 9:15 1 0.2 0.3 >200 0.96

OLD-36-27A 12/01/2000 11:00 0.1 0 0.0 <50 0.98

OLD-36-08B 12/04/2000 10:30 0.5 0.1 1.0 80 0.98

OLD-36-10B 12/04/2000 3:00 0.2 0 0.3 >200 1.08

OLD-36-28B 12/01/2000 1:30 2.5 0 0.3 >200 0.59

OLD-36-29B 12/04/2000 1:45 2 0.1 NM 70.5 0.65

OLD-36-09C 12/05/2000 9:00 0.3 0.3 5.0 <50 0.71

OLD-36-11C 12/06/2000 11:30 0.1 0 0.7 100 0.79

OLD-36-12C 12/05/2000 3:00 0.2 0 0.0 >200 1.11

OLD-36-23C 12/06/2000 2:00 1.2 0.1 0.5 >200 0.75

OLD-36-30C 11/29/2000 2:00 0.6 0 1.0 70 0.90

OLD-36-31C 12/05/2000 11:15 1.2 0.3 0.0 60 0.79

OLD-36-32C 12/06/2000 9:00 0.1 0.1 0.2 >200 0.78

NM = Not measured due to color of sample.

mg/L = milligrams per liter
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TABLE 4
Field Sampling Parameters
SA36, NTC Orlando

Station ID Date pH
Conductivity

(mS/cm)
Temperature

(oC)

Dissolved
Oxygen
(mg/L)

Oxidation
Reduction
Potential

(mV)
Turbidity

(NTU)

OLD-36-06A 12/04/2000 5.41 70 26.88 0.79 151.6 190

OLD-36-07A 12/01/2000 5.50 110 25.86 0.54 63 138

OLD-36-26A 12/01/2000 5.86 90 23.97 0.96 207.1 >1000

OLD-36-27A 12/01/2000 6.83 368 25.75 0.98 136.1 0.9

OLD-36-08B 12/04/2000 5.68 133 27.52 0.98 -81.8 143

OLD-36-10B 12/04/2000 5.60 102 27.36 1.08 16.9 508

OLD-36-28B 12/01/2000 6.13 333 25.94 0.59 -51.6 >1000

OLD-36-29B 12/04/2000 5.70 170 26.41 0.65 40.9 42

OLD-36-09C 12/05/2000 5.71 909 25.55 0.71 -178.1 95

OLD-36-11C 12/06/2000 5.33 90 26.61 0.79 18.1 189

OLD-36-12C 12/05/2000 5.36 87 26.22 1.11 78.9 808

OLD-36-23C 12/06/2000 5.61 78 25.60 0.75 -40.9 >1000

OLD-36-30C 11/29/2000 5.21 169 26.14 0.90 -32 82

OLD-36-31C 12/05/2000 5.41 106 25.95 0.79 48 80

OLD-36-32C 12/06/2000 6.51 248 26.63 0.78 -26.1 188

oC – degrees Celsius
mS/cm – milliseconds per centimeter
mg/L – milligrams per liter
mV – millivolt
NTU – nephelometric turbidity unit

A summary of the baseline groundwater sampling data is presented in Table 5 and shown
on Figure 4. PCE exceeded the regulatory GCTL of 3 µg/L in 1 of the 15 monitoring wells
that was sampled during the baseline event with a concentration of 14 µg/L. TCE exceeded
the regulatory GCTL of 3 µg/L in all 15 monitoring wells that were sampled during the
baseline event. The TCE concentrations ranged from 3.2 J µg/L to 300 µg/L.
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TABLE 5
Analytical Laboratory Data
SA-36, NTC Orlando

Parameter

Station ID Date
Alkalinity

(mg/L)
Bromide
(mg/L)

Chloride
(mg/L)

GCTL=250mg/L

Nitrate/Nitrite
Nitrogen
(mg/L)

GCTL=10mg/L

FL-PRO
(mg/L)

GCTL=5mg/L
TDS

(mg/L)
TOC

(mg/L)

cis-1,2-DCE
(ug/L)

GCTL=70ug/L

PCE
(ug/L)

GCTL=3 ug/L

TCE
(ug/L)

GCTL=3 ug/L
Methane
(ug/ml)

Ethane
(ug/ml)

Ethene
(ug/ml)

Volatile
Fatty
Acids
(mg/L)

OLD-36-06A 12/04/2000 1.5 ND 4.20 0.33 ND 110 10.70 ND ND 14 ND ND ND ND

OLD-36-07A 12/01/2000 16 ND 6.20 0.2 0.44 JB 110 12.50 ND ND 59 ND ND ND ND

OLD-36-26A 12/01/2000 26 ND 6.50 1.2 0.57 JB 260 46.60 ND ND 15 ND ND ND ND

OLD-36-27A 12/01/2000 160 ND 6.70 ND 0.49 JB 230 8.36 1.1 J ND 79 ND ND ND ND

OLD-36-08B 12/04/2000 24 ND 7.00 ND ND 100 3.55 ND ND 97 0.090 ND ND ND

OLD-36-10B 12/04/2000 25 ND 6.40 ND ND 130 15.70 2.3 J 1.7 J 4.5 J ND ND ND ND

OLD-36-28B 12/01/2000 300 ND 8.70 ND 0.40 JB 920 90.50 0.54 J ND 85 0.012 ND ND ND

OLD-36-29B 12/04/2000 27 ND 14.00 ND ND 180 5.18 1.9 J 190 ND ND ND ND ND

OLD-36-09C 12/05/2000 280 ND 8.90 ND 0.35 JB 390 19.80 24 ND 300 ND ND ND ND

OLD-36-11C 12/06/2000 14 ND 6.30 ND 0.34 J 85 8.77 3.5 J 1.3 J 6.4 ND ND ND ND

OLD-36-12C 12/05/2000 17 ND 5.70 ND 0.44 JB 300 22.70 3.2 J ND 9 ND ND ND ND

OLD-36-23C 12/06/2000 25 ND 3.70 ND 0.28 J 600 15.00 0.81 J 14 3.2 J 0.037 ND ND ND

OLD-36-30C 11/29/2000 41 ND 9.40 ND 0.30 JB 140 6.21 ND ND 37 ND ND ND ND

OLD-36-31C 12/05/2000 18 ND 8.90 ND 0.40 JB 130 6.41 ND ND 14 ND ND ND ND

OLD-36-32C 12/06/2000 83 ND 7.90 ND ND 620 18.50 ND ND 17 ND ND ND ND

Notes:
ND = not detected/reported above laboratory detection limit
TDS - Total Dissolved Solids
TOC = Total Organic Carbon
cis-1,2-DCE = cis-1,2-dichloroethene
PCE = tetrachloroethene
TCE = trichloroethene
J = Estimated values where the compounds are present at concentrations that are less than the quantitation limit but above the method detection limits.
JB = Analyte was detected in the Method Blank at a concentration above the method detection limit, and the concentrations in the samples were less than 10 times the concentration
in the Method Blank.
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3.5 Vegetable Oil Injection
Upon completion of the hydraulic conductivity testing, the baseline groundwater sampling
and evaluation of analytical results, the vegetable oil injection process was initiated in
January 2001. Approximately 60 gallons of vegetable oil (specifically food-grade soybean
oil) was injected into each of the 15 new injection points. The actual volume of vegetable oil
pumped into each injection point is summarized in Table 6. A total of 360 gallons of
vegetable oil was injected into the area near wells OLD-36-06A and 07A (A zone), a total of
360 gallons was injected into the area near wells OLD-36-08B and 10B (B zone), and a total of
180 gallons was injected into the area near well OLD-36-09C (C zone). A combined total of
900 gallons of vegetable oil was injected at SA36.

A 1-inch diaphragm pump was used to inject the vegetable oil under pressure
(approximately 2 pounds per square inch [psi]) into each of the injection points. The
vegetable oil injection process was completed in 2 days. A schematic of the injection pump
process is provided in Figure 5.

3.6 Performance Monitoring of Site Groundwater
Groundwater samples will be collected from 13 monitoring wells at the site as part of the
treatment efficiency quarterly monitoring. Four sampling events will be conducted at 2, 6, 9,
and 12 months after injection. The list of monitoring wells to be sampled and sampling
parameters were provided to the OPT and approved during the February 2001 Partnering
Team meeting.

The first round of efficiency monitoring (2 months after injection) was completed during the
week of March 12, 2001. The treatment efficiency quarterly data report will be submitted to
the OPT approximately 60 days after the analytical laboratory data is received.
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TABLE 6
Vegetable Oil Injection Totals
SA36, NTC Orlando

Injection Point ID

Amount of Vegetable Oil
Injected
(gallons) Aquifer Zone

OLD-36-INJ-01 60 A

OLD-36-INJ-02 60 A

OLD-36-INJ-03 60 A

OLD-36-INJ-04 60 A

OLD-36-INJ-05 60 A

OLD-36-INJ-06 60 A

Total Amount Injected for A zone = 360 gallons

OLD-36-INJ-07 60 B

OLD-36-INJ-08 60 B

OLD-36-INJ-09 60 B

OLD-36-INJ-13 60 B

OLD-36-INJ-14 60 B

OLD-36-INJ-15 60 B

Total Amount Injected for B zone = 360 gallons

OLD-36-INJ-10 60 C

OLD-36-INJ-11 60 C

OLD-36-INJ-12 60 C

Total Amount Injected for C zone = 180 gallons
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4.0 Conclusions

Vegetable oil was injected into 15 stainless steel injection points at SA36 to enhance the
biodegradation process and remediate the contaminated groundwater in Aquifer Zones A,
B, and C. The IRA was conducted in accordance with the approved Work Plan for SA36
(CCI, 2000). Conductivity data was collected, and a baseline groundwater sampling event
was conducted to establish baseline concentrations prior to the vegetable oil injection. PCE
exceeded the regulatory GCTL of 3 µg/L in 1 of the 15 monitoring wells that was sampled
during the baseline event with a concentration of 14 µg/L. TCE exceeded the regulatory
GCTL of 3 µg/L in all 15 monitoring wells that were sampled during the baseline event. The
TCE concentrations ranged from 3.2 J µg/L to 300 µg/L.

The vegetable oil injection was conducted in January 2001. A total of 360 gallons were
injected into Aquifer Zone A, 360 gallons were injected into Aquifer Zone B and 180 gallons
were injected into Aquifer Zone C. Treatment efficiency monitoring of groundwater will be
conducted at 2, 6, 9 and 12 months from the vegetable oil injection date.
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Appendix A

Boring Logs and Well Construction Diagrams



















































































































































Appendix B

Hydraulic Conductivity Raw Data and Curves



























































































Appendix C

Analytical Laboratory Data
(CD Only)







































































































































































































































































Appendix D

Monitoring Well Purging and Sampling Logs
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