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Acronym List

acfh actual cubic feet per hour
acfm actual cubic feet per minute
bls below land surface 
BTEX benzene, toluene, ethylbenzene, and xylene
CCI CH2M HILL Constructors, Inc.
cfm cubic feet per minute
CTO Contract Task Order 
EPA U.S. Environmental Protection Agency 
FAC Florida Administrative Code
FDEP Florida Department of Environmental Protection
FL PRO Florida Petroleum Residual Organic
GCTL groundwater cleanup target levels
HLA Harding Lawson Associates
LNAPL light non-aqueous phase liquid
mg/L milligrams per liter
mS/cm milliseconds per centimeter
MTBE methyl-tert butyl ether
MW monitoring well
NAS Naval Air Station 
NAVFAC Naval Facilities Engineering Command
O&M operation and maintenance
PAHs polycyclic aromatic hydrocarbons
psig pounds per square inch gauge
SAR Site Assessment Report
scfm standard cubic feet per minute
TEP triethylphosphate
TRPH total recoverable petroleum hydrocarbons
TtNUS Tetra Tech NUS
UST underground storage tank
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1.0 Introduction

CH2M HILL Constructors, Inc. (CCI) has been contracted by the Department of the Navy,
Southern Division Naval Facilities Engineering Command (NAVFAC), to provide operation
and maintenance (O&M) services at Building 9, Naval Air Station (NAS) Cecil Field,
Jacksonville, Florida, under Response Action Contract No. N62467-98-D-0995, Contract Task
Order (CTO) No. 0002. The purpose of this Third Quarter O&M Report is to provide a
summary of activities performed at the site during the period of July 1, 2001 to
September 30, 2001.

1.1 Objective
The objective of the remedial action at the Building 9 site is to reduce the concentrations of
petroleum related contaminants in the groundwater and unsaturated soils to target levels
specified by Chapter 62-777 Florida Administrative Code (FAC). Nutrient injection,
specifically the PHOSter Nutrient Injection System, is the technology being utilized to
achieve this objective. 

1.2 Site History
Building 9 served as the NAS Cecil Field main Base fire station from 1953 until base closure.
Prior to 1953, the site served as a public works center and incorporated a transportation
garage and automotive hobby shop. As such, the site contained two gasoline underground
storage tanks (USTs), Tanks 9L1 and 9L2, which were removed from the site around 1985
(TtNUS June 2000). A fuel storage tank was located west of the former UST location; the
removal date of this tank is unknown (Tetra Tech NUS [TtNUS], February 1999). 

A Site Assessment Report (SAR) prepared for Building 9 (Harding Lawson Associates
[HLA], 1998) concluded that operation of the two former USTs had resulted in
contamination of soil and groundwater with fuel-related compounds, including benzene,
toluene, ethylbenzene, and xylenes (BTEX), naphthalene, acenaphthylene, and total
recoverable petroleum hydrocarbons (TRPH). The SAR determined that an area of soil
approximately 3,000 square feet in size at the location of the former USTs was highly
contaminated to a depth of 7 feet below land surface (bls) and acted as a source of
groundwater contamination. The SAR also established that groundwater contamination
extends only to the shallow surficial aquifer (7 to 25 feet bls) to a depth of 20 feet bls over an
area approximately 3,000 square feet in size, which coincides with the area of soil
contamination.

The PHOSter Nutrient Injection System was installed at the site during the period of
November 2000 to January 2001 to treat the impacted soil and groundwater to achieve state
mandated cleanup target levels. The nutrient injection system commenced operation on
January 9, 2001.
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1.3 Remediation System/Technology Description
The PHOSter Nutrient Injection System provides subsurface delivery of oxygen, nitrogen,
and phosphorus to enhance the development of naturally occurring heterotrophic bacteria
that have the capability of metabolizing petroleum wastes. A compressor is used to inject air
as the oxygen source and the air flow is mixed with nitrous oxide and vapor-phase
triethylphosphate (TEP) to provide nitrogen and phosphorus, respectively. Toward the end
of cleanup operations, when contaminant concentrations have been reduced to the point
where insufficient food (contaminants) is available to sustain an effective microorganism
population, propane is also injected as a carbon source (TtNUS, June 2000).

The Building 9 nutrient injection system consists of four 30-foot deep injection wells, labeled
as CEF-9-I1 through CEF-9-I4 that are screened from 27 to 30 feet bls, and a temporary
trailer containing a compressor, injection gas storage containers, and associated piping and
instrumentation. The nutrient injection system is designed for each injection well to operate
at a flow rate of 3 to 5 cubic feet per minute (cfm) at an injection pressure of 15 pounds per
square inch gauge (psig). A map showing the locations of the injection wells is provided in
Appendix A.
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2.0 System Performance Monitoring

O&M checks of the system were performed daily for the first week of operation and
periodically thereafter.  System checks were performed daily during the first week of
operation and periodically thereafter to coincide with the O&M check.

During an O&M check, a preventative maintenance checklist (based upon manufacturer’s
recommendations) is completed, and any required maintenance activity is performed.  A
system check consists of an O&M check and system performance monitoring, including
reading of all meters and gauges. 

2.1 Operational Efficiencies
Nutrient Injection System

Period To Date
Hours of Possible Operation 2208 6360
Hours of Actual Operation 2203 6142
Percent hours of Operation 99.8 96.6

2.2 Summary of Maintenance and System Downtime
During the period of July 1, 2001 to September 30, 2001, the nutrient injection system ran a
total of 91.8 days out of a possible 92 days, resulting in 5 hours of downtime.  The system
down time is the result of manual shutdowns for routine equipment maintenance.

2.3 Pressure/Flow Rate Monitoring
2.3.1 Nutrient Injection System
During the third quarter, the injection pressure at the compressors averaged 21.7 psig,
compared to the design injection pressure of 15 psig.  The total gas injection flow rate
averaged 6.0 actual cubic feet per minute (acfm), compared to the design total gas injection
flow rate of 12 to 20 acfm.  The nitrous oxide injection rate averaged 0.50 actual cubic feet
per hour (acfh) which is 0.14 percent by volume of air flow, compared to the design nitrous
oxide injection rate of 0.07 to 0.10 percent by volume of air flow.  The TEP injection mass for
the third quarter totaled 10.7 pounds, compared to the design injection mass of 9.5 pounds
per 3 month quarter.  The data for the injection wells and injection system are tabulated in
Tables 2-1 and 2-2.
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TABLE 2-1
Injection Well Measurements

Injection Well Date Valve  % Open Wellhead Flow (acfm)

CEF-9-I1 01/09/2001 100 3
02/28/2001 100 4.75
03/30/2001 100 4
04/13/2001 0 0
05/10/2001 0 0
06/07/2001 0 0
07/02/2001 0 0
08/06/2001 0 0
09/11/2001 0 0

CEF-9-I2 01/09/2001 100 4
02/28/2001 50 4
03/30/2001 100 4
04/13/2001 100 5
05/10/2001 0 0
06/07/2001 0 0
07/02/2001 0 0
08/06/2001 0 0
09/11/2001 0 0

CEF-9-I3 01/09/2001 100 4
02/28/2001 0 0
03/30/2001 100 3
04/13/2001 100 5
05/10/2001 100 3
06/07/2001 100 3
07/02/2001 100 3
08/06/2001 100 3
09/11/2001 100 3

CEF-9-I4 01/09/2001 100 2.75
02/28/2001 50 5
03/30/2001 100 3
04/13/2001 100 4
05/10/2001 100 3
06/07/2001 100 3
07/02/2001 100 3
08/06/2001 100 3
09/11/2001 100 3

NR = No Reading
acfm – actual cubic feet per minute
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TABLE 2-2
Injection System Data

Date Air Supply Pressure
(psig)

Total Gas Flow
(acfm)

NOX Flow
(acfh)

TEP Injection
(pounds)

01/09/2001 NR 6 - 7 1 --

02/28/2001 17 6 - 7 0.8 1.78

03/30/2001 16 6 - 7 0.8 1.52

04/13/2001 19 6 - 7 0.8 0.00

05/10/2001 28 6 0.5 2.68

06/07/2001 28 6 0.5 3.57

07/02/2001 23 6 0.5 1.78

08/06/2001 24 6 0.5 1.78

09/11/2001 18 6 0.5 7.14
NR = No Reading
psig = pounds per square inch gauge
acfm = actual cubic feet per minute
acfh = actual cubic feet per hour

2.4 Water Level Measurements
Depth to water measurements were recorded at selected monitoring wells on a monthly
basis during the monitoring period.  The top of casing elevation, depth to water
measurements and calculated water level elevations are provided in Table 2-3. A map
showing the groundwater flow direction as measured on August 13, 2001 is provided in
Appendix A.

Light non-aqueous phase liquid (LNAPL) was not noted in any monitoring well during the
monitoring period.
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TABLE 2-3
Groundwater Monitoring Well  - Water Level and Free Product Data

Well Identification
Well  Total Depth

(feet bls) Date

Top of
Casing

Elevation
(feet) 

Depth to
Product

(feet)

Depth to
Water
(feet)

Water Level
Elevation

(feet) 

CEF-9-2S 14.45 12/18/2000 78.74 no product 7.93 70.81

01/18/2001 no product 8.55 70.19

01/24/2001 no product 8.60 70.14

01/31/2001 no product 8.74 70.00

02/07/2001 no product 8.58 70.16

02/14/2001 no product 8.72 70.02

02/21/2001 no product 8.75 69.99

03/07/2001 no product 8.49 70.25

03/20/2001 no product 7.46 71.28

04/03/2001 no product 6.99 71.75

04/17/2001 no product 7.61 71.13

05/01/2001 no product 8.13 70.61

06/14/2001 no product 7.62 71.12

07/24/2001 no product 6.62 72.12

08/13/2001 no product 5.38 73.36

09/17/2001 no product 3.41 75.33

CEF-9-3S 15.54 12/18/2000 78.81 no product 8.04 70.77

01/18/2001 no product 8.67 70.14

01/24/2001 no product 8.72 70.09

01/31/2001 no product 8.89 69.92

02/07/2001 no product 8.69 70.12

02/14/2001 no product 8.83 69.98

02/21/2001 no product 8.87 69.94

03/07/2001 no product 8.60 70.21

03/20/2001 no product 7.55 71.26

04/03/2001 no product 7.12 71.69

04/17/2001 no product 7.72 71.09

05/01/2001 no product 8.50 70.31

06/14/2001 no product 7.75 71.06

07/24/2001 no product 6.47 72.34

08/13/2001 no product 5.50 73.31

09/17/2001 no product 3.51 75.30

CEF-9-5S 13.72 12/18/2000 78.93 no product 8.34 70.59

01/18/2001 no product 8.96 69.97

01/24/2001 no product 9.03 69.90

01/31/2001 no product 9.13 69.80

02/07/2001 no product 8.97 69.96

02/14/2001 no product 9.11 69.82
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TABLE 2-3
Groundwater Monitoring Well  - Water Level and Free Product Data

Well Identification
Well  Total Depth

(feet bls) Date

Top of
Casing

Elevation
(feet) 

Depth to
Product

(feet)

Depth to
Water
(feet)

Water Level
Elevation

(feet) 

CEF-9-5S 02/21/2001 no product 9.10 69.83

03/07/2001 no product 8.81 70.12

03/20/2001 no product 7.61 71.32

04/03/2001 no product 7.40 71.53

04/17/2001 no product 8.02 70.91

05/01/2001 no product 8.25 70.68

06/14/2001 no product 7.99 70.94

07/24/2001 no product 6.91 72.02

08/13/2001 no product 5.78 73.15

09/17/2001 no product 3.70 75.23

CEF-9-7D 29.23 12/18/2000 78.59 no product 7.83 70.76

01/18/2001 no product 8.45 70.14

01/24/2001 no product 8.50 70.09

01/31/2001 no product 8.63 69.96

02/07/2001 no product 8.46 70.13

02/14/2001 no product 8.61 69.98

02/21/2001 no product 8.62 69.97

03/07/2001 no product 8.36 70.23

03/20/2001 no product 7.29 71.30

04/03/2001 no product 6.90 71.69

04/17/2001 no product 7.52 71.07

05/01/2001 no product 8.02 70.57

06/14/2001 no product 7.51 71.08

07/24/2001 no product 6.38 72.21

08/13/2001 no product 5.28 73.31

09/17/2001 no product 3.25 75.34

CEF-9-9S 14.23 12/18/2000 78.89 no product 8.39 70.50

01/18/2001 no product 8.81 70.08

01/24/2001 no product 8.88 70.01

01/31/2001 no product 9.00 69.89

02/07/2001 no product 8.85 70.04

02/14/2001 no product 8.98 69.91

02/21/2001 no product 8.97 69.92

03/07/2001 no product 8.72 70.17

03/20/2001 no product 7.66 71.23

04/03/2001 no product 7.28 71.61

04/17/2001 no product 7.89 71.00

05/01/2001 no product 8.38 70.51



NAVYRAC\O&M STATUS REPORT\0002\BUILDING 9\3RD QUARTER 2001\9, 3RD QTR O&M STATUS RPT 2-6

TABLE 2-3
Groundwater Monitoring Well  - Water Level and Free Product Data

Well Identification
Well  Total Depth

(feet bls) Date

Top of
Casing

Elevation
(feet) 

Depth to
Product

(feet)

Depth to
Water
(feet)

Water Level
Elevation

(feet) 

CEF-9-9S 06/14/2001 no product 7.87 71.02

07/24/2001 no product 6.78 72.11

08/13/2001 no product 5.67 73.22

09/17/2001 no product 3.63 75.26

bls = below land surface
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3.0 Summary of Sampling and Laboratory
Analytical Results

3.1 Soil Monitoring
Soil screening and sampling was conducted on a quarterly basis during the third quarter.
One soil boring, labeled as SB-2, was installed near the center of the contaminated area. The
soil was screened using an organic vapor analyzer (OVA) equipped with a flame ionization
detector (FID) and a sample was collected for laboratory analysis on September 20, 2001.
The water table was encountered at 4.5 ft bls.  The OVA/FID readings are summarized
below in Table 3-1.

TABLE 3-1
Summary of OVA/FID Readings*

Date
Soil Boring

No.
Depth

(feet bls)
OVA/FID

Unfiltered
OVA/FID
Filtered

OVA/FID
Net

9/20/01 SB-2 2 12.70 0.6 12.1

9/20/01 SB-2 4 36.02 3.10 32.92

*All OVA readings expressed in parts per million (ppm)
bls = below land surface

The laboratory soil sample was analyzed for BTEX and methyl-tert butyl ether (MTBE) by
U.S. Environmental Protection Agency (USEPA) Method 8021B, naphthalene and purgeable
aromatic hydrocarbons (PAHs) by USEPA Method 8310, and TRPH by the Florida
Petroleum Residual Organic (FL-PRO) Method.  The results indicated that no constituents
are above the Leachability or Direct Exposure Residential Soil Cleanup Target Levels
(SCTLs) per Chapter 62-777 FAC.  A site map showing the location of SB-2 is provided in
Appendix A.  Copies of the analytical laboratory report from the soil sampling event are
provided in Appendix C, and analytical results are summarized in Table 3-2.

3.2 Groundwater Monitoring
Monitoring wells CEF-9-2S, CEF-9-3S, CEF-9-5S, CEF-9-7D, and CEF-9-9S were sampled
monthly during the third quarter.  The samples were analyzed for BTEX and MTBE by
USEPA Method 8021B, naphthalene and PAHs by USEPA Method 8310, TRPH by FL-PRO
Method, and nitrate, nitrite, phosphate by USEPA Method 300.0. Only CEF-9-9S exhibited
concentrations above the Groundwater Cleanup Target Levels (GCTLs) per Chapter 62-777
FAC. A site map showing the locations of the monitoring wells is provided in Appendix A.
Copies of the analytical laboratory reports from the groundwater sampling events are
provided in Appendix D, and the analytical results are summarized in Table 3-3.
Appendix E contains graphs plotting contaminant concentration versus time for monitoring
well CEF-9-9S.
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Additionally, field analytical tests were performed on the five monitoring wells during each
sampling event. The groundwater was tested for pH, conductivity, temperature, dissolved
oxygen, carbon dioxide, alkalinity, ferrous iron, and hydrogen sulfide. The results from the
field analytical tests are summarized in Table 3-4. An evaluation of the field analytical tests
for monitoring well CEF-9-9S show that pH and temperature are acceptable for biological
activity. The conductivity values have remained relatively constant indicating that the
groundwater samples represent the same groundwater system. The dissolved oxygen level
is greater than 1 milligram per liter (mg/L), which indicates aerobic conditions. The carbon
dioxide and alkalinity values are decreasing, which may indicate decreased aerobic activity.
Ferrous iron values remain constant. An increase in ferrous iron may indicate anaerobic
activity and a depletion of oxygen, nitrite, and manganese. Hydrogen sulfide values have
fluctuated during the last 4 months after remaining relatively constant during the previous
two quarters. This may indicate a reduction in natural hydrogen sulfide production.
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TABLE 3-2
Soil Analytical Results

So
il 

B
or

in
g 

N
um

be
r

Sa
m

pl
e 

D
at

e

B
en

ze
ne

Et
hy

l B
en

ze
ne

To
lu

en
e

Xy
le

ne

B
ET

X

M
et

hy
l t

er
t-b

ut
yl

 e
th

er

N
ap

ht
ha

le
ne

A
ce

na
ph

th
yl

en
e

A
ce

na
ph

th
en

e

Fl
uo

re
ne

Ph
en

an
th

re
ne

A
nt

hr
ac

en
e

Fl
uo

ra
nt

he
ne

Py
re

ne

B
en

zo
 (a

) a
nt

hr
ac

en
e

C
hr

ys
en

e

B
en

zo
 (b

) f
lu

or
an

th
en

e

B
en

zo
 (k

) f
lu

or
an

th
en

e

B
en

zo
 (a

) p
yr

en
e

In
de

no
 (1

, 2
, 3

-c
d)

 p
yr

en
e

D
ib

en
zo

 (a
,h

) a
nt

hr
ac

en
e

B
en

zo
 (g

,h
,i)

 p
er

yl
en

e

TR
PH

 (m
g/

kg
)

SB-1 01/04/2001 0.00067 <0.0011 0.00081 <.0032 0.00148 <0.0011 <0.18 <0.18 <0.18 <0.18 <0.18 <0.18 0.0565 0.055 0.019 0.035 0.077 0.039 0.073 0.056 0.113 0.18 73

06/27/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

09/20/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

SB-2 01/04/2001 <0.12 0.65 <0.12 0.53 1.18 <0.12 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 0.0285 0.056 0.01 0.027 0.065 0.022 0.062 0.046 0.055 0.0815 70

06/27/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

09/20/2001 <0.0013 <0.0013 <0.004 0.0049 0.0049 <0.0013 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.02 <0.02 <0.02 0.006 0.025 0.01 0.016 <0.02 0.015 0.013 21

SB-3 01/04/2001 <0.1 <0.1 0.5 4 4.5 <0.1 1.3 <0.18 <0.18 <0.18 <0.18 <0.18 <0.018 0.0425 <.018 0.017 0.042 0.02 0.042 0.028 0.041 0.0615 86

06/27/2001 <0.0011 <0.0011 <0.0011 <0.0033 <0.0066 <0.0011 <0.17 <0.17 <0.17 <0.17 <0.17 <0.17 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 <0.017 21

09/20/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

SB-4 01/04/2001 <0.11 <0.11 0.15 3.2 3.35 <0.11 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.019 0.0119 <.019 0.05 0.024 0.012 0.024 0.014 0.064 0.0275 220

06/27/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

09/20/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS

Direct Exposure
Residential 1

1.1 1100 380 5900 n/a 3200 40 1100 1900 2200 2000 18000 2900 2200 1.4 140 1.4 15 0.1 1.5 0.1 2300 340

Leachability from
GW Criteria 1

0.0007 0.6 0.5 0.2 n/a 0.2 1.7 27 2.1 160 250 2500 1200 880 3.2 77 10 25 8 28 30 32000 340

All values reported in milligrams per kilogram (mg/kg)
Method 8310 compounds are the average of duplicate runs
1 = Ch 62-777 F.A.C Soil cleanup Target Level (SCTLs) reported in mg/kg
Shaded values indicate the compounds that exceed the SCTLs
NS = Not Sampled
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TABLE 3-3
Groundwater Analytical Results
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CEF-9-2S 12/18/2000 <1.0 6.9 <1.0 1.7 8.6 NA 1.4 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 <530

01/18/2001 <1.0 <1.0 <1.0 4.2 4.2 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 0.21 <500

01/24/2001 <1.0 1.6 <1.0 0.56 2.16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 0.28 <530

01/31/2001 0.41 3.0 0.30 4.0 7.71 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 0.31 <500

02/07/2001 <1.0 0.98 <1.0 0.92 1.9 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.11 <0.40 0.29 <500

02/14/2001 <1.0 0.42 <1.0 0.76 1.18 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.14 <0.40 0.20 220

02/21/2001 <1.0 0.41 0.32 0.69 1.42 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.11 <0.40 0.33 <500

03/07/2001 <1.0 0.24 <1.0 0.51 0.75 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.12 <.40 0.19 <530

03/20/2001 <1.0 1.1 <1.0 0.57 1.67 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.12 <0.40 0.28 <520

04/03/2001 0.15 0.62 <1.0 0.51 1.28 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.24 <0.40 0.23 <500

04/17/2001 0.13 0.5 <1.0 <1.0 0.63 <1.0 0.6 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.14 <0.40 0.17 <520

05/01/2001 <1.0 1.2 <1.0 0.32 1.52 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <520

06/14/2001 <1.0 <1.0 <1.0 0.93 0.93 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.17 <0.40 0.36 280

07/24/2001 <1.0 8.8 <1.0 6.7 15.5 <1.0 2.2 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.3 <0.40 <1.0 1400

08/13/2001 <1.0 7.6 <1.0 3.5 11.1 <1.0 2.5 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.18 <0.40 <1.0 1200

09/17/2001 <1.0 2.1 <1.0 <1.0 2.1 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 580

CEF-9-3S 12/18/2000 18 130 8.9 170 326.9 NA 29 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 1500

01/18/2001 21 140 40 430 631 <1.0 20 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 0.20 1700

01/24/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 2.1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 0.21 720

01/31/2001 <1.0 38 2.8 180 220.8 <1.0 3.6 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 960

02/07/2001 0.36 12 1.9 89 103.3 <1.0 0.75 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 0.039 <0.20 0.044 <0.20 <0.20 <0.20 <0.20 <0.20 0.074 <0.40 <1.0 720
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02/14/2001 0.21 8.0 2.8 53 64.01 <1.0 1.7 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 520

02/21/2001 0.24 7.2 3.7 45 56.14 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.15 <0.40 0.21 470

03/07/2001 <1.0 <1.0 <1.0 4.6 4.6 <1.0 2.3 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.20 <0.40 <1.0 440

03/20/2001 <1.0 <1.0 <1.0 4.7 4.7 <1.0 2.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.22 <0.40 <1.0 <270

04/03/2001 <1.0 2.7 <1.0 3 5.7 <1.0 0.8 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.25 0.063 0.18 <520

04/17/2001 <1.0 5.9 0.95 5.6 12.45 <1.0 1.1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.16 <0.40 <1.0 300

05/01/2001 0.65 6.2 1.9 12 20.75 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 600

06/14/2001 0.52 3.3 <1.0 4.2 8.02 <1.0 1 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.19 <0.40 <1.0 780

07/24/2001 <1.0 11 <1.0 4.4 15.4 <1.0 1.2 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.24 <0.40 <1.0 540

CEF-9-3S 08/13/2001 <1.0 11 <1.0 3.2 14.2 <1.0 2.7 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.2 <0.40 <1.0 760

09/17/2001 <1.0 11 <1.0 20 31 <1.0 6 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 1200

CEF-9-5S 12/18/2000 <1.0 <1.0 <1.0 0.52 0.52 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.09 <0.40 <1.0 <530

01/18/2001 0.12 <1.0 <1.0 <1.0 0.12 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.31 <0.40 <1.0 <500

01/24/2001 <1.0 0.77 0.30 2.2 3.27 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.30 <0.40 <1.0 <530

01/31/2001 0.30 <1.0 <1.0 <1.0 0.3 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 0.26 <0.40 <1.0 <530

 02/07/2001 0.34 0.26 <1.0 <1.0 0.6 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.28 <0.40 <1.0 <500

02/14/2001 0.84 0.66 <1.0 0.46 1.96 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.20 <0.40 <1.0 200

02/21/2001 0.84 0.77 0.31 0.56 2.48 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.18 <0.40 <1.0 <500

03/07/2001 0.75 0.85 0.31 0.87 2.78 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.20 <0.40 <1.0 <530

03/20/2001 0.10 0.11 <1.0 <1.0 0.21 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.15 <0.40 <1.0 <520

04/03/2001 0.16 <1.0 <1.0 <1.0 0.16 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0..074 <0.40 <1.0 <520

04/17/2001 0.26 <1.0 <1.0 <1.0 0.26 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.11 <0.40 <1.0 <520
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05/01/2001 <1.0 0.32 <1.0 <1.0 0.32 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.22 <0.40 <1.0 <530

06/14/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.25 <0.40 <1.0 <500

07/24/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.2 <0.40 <1.0 <520

08/13/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.16 <0.40 <1.0 <520

09/17/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.32 <0.40 <1.0 <520

CEF-9-7D 12/18/2000 <1.0 <1.0 <1.0 <1.0 <4.0 NA <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.30 <0.40 <1.0 <500

01/18/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 <500

01/24/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 <520

01/31/2001 0.13 <1.0 <1.0 0.37 0.5 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.22 <0.60 <0.40 <1.0 <520

02/07/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 <530

02/14/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <500

02/21/2001 <1.0 <1.0 <1.0 0.24 0.24 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <500

03/07/2001 <1.0 <1.0 <1.0 0.36 0.36 <1.0 <1.1 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <530

03/20/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <520

04/03/2001 0.47 <1.0 <1.0 1.1 1.57 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 0.072 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <520

04/17/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <520

CEF-9-7D 05/01/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <520

06/14/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 <520

07/24/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.21 <0.40 <1.0 <520

08/13/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.61 <0.40 <1.0 <520

09/17/2001 <1.0 <1.0 <1.0 <1.0 <4.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 <520
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CEF-9-9S 01/18/2001 24 210 99 640 973 <1.0 63 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 2300

01/24/2001 22 190 60 440 712 <1.0 45 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 1400

01/31/2001 16 160 49 430 655 <5.0 57 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 1800

02/07/2001 8.7 160 40 360 568.7 <2.0 53 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 1900

02/14/2001 16 260 74 590 940 <1.0 36 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 2300

02/21/2001 9.5 150 36 290 485.5 <10 50 <1.0 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.60 <0.40 <1.0 1800

03/07/2001 27 210 82 410 729 <20 37 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 2100

 03/20/2001 11 120 18 150 299 <5.0 45 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 1600

04/03/2001 14 140 36 250 440 <10 35 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.081 <0.40 <1.0 870

04/17/2001 23 200 44 370 637 <5.0 49 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 1300

05/01/2001 12 210 38 310 570 <5.0 59 <1.0 <1.0 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 1400

06/14/2001 9.5 130 17 130 286.5 <10 24 1.2 <1.0 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.18 <0.40 0.35 1200

07/24/2001 16 150 10 120 296 <1.0 25 3.3 7 <1.0 <1.0 <1.0 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 0.19 <0.40 <1.0 1200

08/13/2001 16 140 9.1 130 295.1 3.5 26 3.2 7.2 <1.0 <1.0 <1.0 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 0.2 <0.40 0.48 1500

09/17/2001 18 150 30 290 488 2.9 23 <1.1 <1.1 <1.1 <1.1 <1.1 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.60 <0.40 <1.0 1500

Groundwater Criteria 1 1 30 40 20 n/a 50 20 210 20 280 210 2100 280 210 0.2 4.8 0.2 0.5 0.2 0.2 0.2 210 10,000 1000 n/a 5000

Natural Attenuation
Default Source 1

100 300 400 200 n/a 500 200 2100 200 2800 2100 21000 2800 2100 20 480 20 50 20 20 20 2100 100000 10000 n/a 50000

All values reported in ug/L
1 = Ch 62-777 F.A.C Groundwater Cleanup Target Levels (GCTLs) reported in ug/L
Shaded values indicate the compounds that exceed the GCTLs
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TABLE 3-4
Groundwater Field Analytical Results

Date pH Conductivity
(mS/cm)

Temperature
(oC)

Dissolved
Oxygen
(mg/L)

Carbon
Dioxide
(mg/L)

Alkalinity
as CaCO3

(mg/L)

Ferrous
Iron

(mg/L)

Hydrogen
Sulfide
(mg/L)

CEF-9-2S 12/18/2000 6.19 0.192 27.20 0.0 NR 80 1.2 0.3
01/18/2001 6.19 0.106 23.40 2.5 1000+ 400+ 0.0 0.3
01/24/2001 6.41 0.650 22.30 3.9 1000+ 400+ 0.0 0.1
01/31/2001 6.49 0.062 25.10 4.7 1000+ 400 0.0 0.2
02/07/2001 6.42 0.060 22.40 5.2 1000+ 400+ 0.2 0.1
02/14/2001 6.30 0.070 23.00 5.8 1000+ 400+ 0.0 0.7
02/21/2001 6.30 0.070 23.00 6.3 NR NR 0.0 0.1
03/07/2001 6.60 0.080 22.00 6.0 NR NR 0.2 0.1
03/20/2001 6.37 0.092 22.60 6.6 1000+ 400+ 0.0 0.5
04/03/2001 6.40 0.100 23.00 6.5 > 400+ 0.2 0.5
04/17/2001 8.55 0.110 23.00 4.0 1000+ 400+ 0.2 0.1
05/01/2001 6.20 0.110 23.00 3.0 1000+ 400+ 0.2 0.1
06/14/2001 5.74 0.128 25.00 2.0 1000+ 400+ 0.0 0.1
07/24/2001 5.71 0.144 26.4 2.1 500 120 0.6 0.1
08/13/2001 6.11 0.153 27.8 1.9 1000+ 220 0.0 0.3
09/17/2001 5.59 0.174 27.8 1.7 180 60 1.8 0.2

CEF-9-3S 12/18/2000 6.49 0.348 25.40 0.0 17 160 3.4 0.5
01/18/2001 6.50 0.131 23.00 1.6 1000+ 600 0.2 0.5
01/24/2001 6.67 0.087 22.30 1.5 1000+ 300 0.4 0.3
01/31/2001 6.67 0.087 23.50 2.6 1000+ 400 0.0 0.6
02/07/2001 6.47 0.074 22.20 1.6 1000+ 400+ 1.2 0.1
02/14/2001 6.50 0.067 22.00 2.4 1000+ 400+ 0.0 0.5
02/21/2001 6.40 0.070 23.00 2.2 400 100 0.2 0.1
03/07/2001 6.70 0.080 22.00 2.5 300 60 0.8 0.1
03/20/2001 6.14 0.073 22.70 2.6 250 80 0.6 0.3
04/03/2001 6.10 0.080 23.00 3.4 200 400+ 0.1 0.1
04/17/2001 5.90 0.080 23.00 1.8 160 80 0.8 0.5
05/01/2001 6.20 0.090 24.00 1.7 120 60 1.2 0.3
06/14/2001 5.41 0..098 26.10 1.9 228 80 1.1 2.0
07/24/2001 6.82 0.111 27.20 3.1 120 40 2.0 2.0
08/13/2001 6.61 0.108 27.90 2.5 84 60 2.2 0.5
09/17/2001 6.24 0.139 28.20 2.1 60 60 1.0 0.3

CEF-9-5S 12/18/2000 6.20 0.186 22.70 0.0 10 100 0.0 0.1
01/18/2001 6.43 0.158 22.40 3.8 1000+ 400+ 0.6 0.1
01/24/2001 6.54 0.159 21.40 3.5 200 100 0.4 0.0
01/31/2001 6.51 0.178 22.80 4.2 350 400 0.6 0.1
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TABLE 3-4
Groundwater Field Analytical Results

Date pH Conductivity
(mS/cm)

Temperature
(oC)

Dissolved
Oxygen
(mg/L)

Carbon
Dioxide
(mg/L)

Alkalinity
as CaCO3

(mg/L)

Ferrous
Iron

(mg/L)

Hydrogen
Sulfide
(mg/L)

CEF-9-5S 02/07/2001 6.55 0.163 21.80 4.0 220 120 0.2 0.0
02/14/2001 6.40 0.150 22.00 3.4 1000+ 400+ 0.0 0.2
02/21/2001 6.40 0.150 21.00 4.5 140 100 0.2 0.1
03/07/2001 6.57 0.141 20.90 3.3 300 80 0.2 0.0
03/20/2001 6.20 0.130 21.00 3.5 300 160 0.1 0.1
04/03/2001 5.90 0.070 21.00 5.7 500 120 0.4 0.1

 04/17/2001 6.10 0.080 22.00 4.3 260 100 0.9 0.1
05/01/2001 6.10 0.110 22.00 3.4 280 100 0.4 0.1
06/14/2001 6.11 0.119 25.20 NR 1000+ 400+ 0.0 3.0
07/24/2001 5.36 0.062 25.50 3.8 260 120 1.0 0.1
08/13/2001 6.85 0.058 26.60 3.8 1000+ 180 0.0 0.1
09/17/2001 6.57 0.164 26.50 5.5 200 80 0.6 0.1

CEF-9-7D 12/18/2000 7.45 0.264 25.20 0.1 8 85 0.0 0.1
01/18/2001 6.69 0.133 24.40 2.0 80 100 0.4 0.1
01/24/2001 6.29 0.079 24.20 1.9 130 100 0.6 0.0
01/31/2001 6.29 0.092 25.40 1.0 50 60 0.1 0.1
02/07/2001 5.93 0.057 24.20 2.4 140 60 0.2 0.0
02/14/2001 5.90 0.050 24.00 2.6 70 40 0.2 0.1
02/21/2001 5.80 0.050 24.00 2.4 100 40 0.4 0.0
03/07/2001 6.10 0.060 23.30 1.9 140 40 0.6 0.0
03/20/2001 5.47 0.049 23.60 2.4 50 40 0.3 0.1
04/03/2001 5.40 0.050 23.00 2.8 80 40 0.4 0.1
04/17/2001 5.30 0.050 24.00 2.7 60 40 0.6 0.0
05/01/2001 5.50 0.050 24.00 2.5 80 40 0.8 0.0
06/14/2001 9.82 0.047 24.40 NR 102 40 0.6 0.0
07/24/2001 5.42 0.043 24.30 2.5 80 20 0.6 0.0
08/13/2001 5.44 0.041 24.80 2.5 66 40 0.8 0.0
09/17/2001 5.47 0.065 25.00 8.1 50 40 0.6 0.1

CEF-9-9S 12/18/2001 5.31 0.121 26.30 0.0 NR NR NR NR
01/18/2001 5.44 0.058 23.00 2.1 500 400+ 1.0 5.0
01/24/2001 5.53 0.054 22.60 1.7 500 200 0.8 5.0
01/31/2001 5.44 0.059 23.30 2.1 500 400 1.1 5.0
02/07/2001 5.46 0.052 22.60 2.4 260 100 0.6 5.0
02/14/2001 5.40 0.050 23.00 2.0 120 140 1.0 4.0
02/21/2001 5.40 0.050 22.00 1.9 300 80 0.6 5.0
03/07/2001 5.56 0.540 22.00 1.5 200 80 0.6 5.0
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TABLE 3-4
Groundwater Field Analytical Results

Date pH Conductivity
(mS/cm)

Temperature
(oC)

Dissolved
Oxygen
(mg/L)

Carbon
Dioxide
(mg/L)

Alkalinity
as CaCO3

(mg/L)

Ferrous
Iron

(mg/L)

Hydrogen
Sulfide
(mg/L)

CEF-9-9S 03/20/2001 5.28 0.052 22.30 2.3 360 80 0.4 5.0
04/03/2001 5.00 0.060 22.00 2.4 280 160 0.3 5.0
04/17/2001 5.00 0.060 23.00 2.2 200 100 0.6 5.0
05/01/2001 5.20 0.060 23.00 2.2 220 60 0.4 5.0
06/14/2001 5.02 0.064 26.00 NR 88 60 1.8 0.5
07/24/2001 4.35 0.057 26.80 2.1 170 40 1.0 2.0
08/13/2001 8.54 0.049 27.40 2.5 220 40 1.0 5.0
09/17/2001 5.08 0.088 28.20 3.1 130 20 0.8 0.6

NR = No Reading Taken
mS/cm = milliseimens per centimeter
mg/L = milligrams per liter
oC = degrees Celsius



NAVYRAC\O&M STATUS REPORT\0002\BUILDING 9\3RD QUARTER 2001\9, 3RD QTR O&M STATUS RPT 4-1

4.0 Conclusions and Recommendations

The soil screening results performed inside the northern edge of the soil plume (soil boring
SB-2) indicated that OVA/FID readings were less than 50 parts per million (ppm) before
methane subtraction at all depths above the water table, which was encountered at 4.5 feet
bls.  Laboratory analysis of the soil indicated that all contaminant concentrations were
below the SCTLs compared to the baseline soil sampling event conducted on
January 4, 2001, which indicated that ethyl benzene and xylenes were present at
concentrations that exceeded the SCTL. The groundwater sampling results indicated that
only monitoring well CEF-9-9S exhibited contaminant concentrations greater than the
GCTLs during the monitoring period. The contaminant concentrations in CEF-9-9S have
decreased from the first quarter 2001 sampling events.  Benzene, ethyl benzene, xylenes, and
naphthalene concentrations in CEF-9-9S remain above the GCTLs. LNAPL was not noted in
any monitoring well during the third quarter.

The injection flow rates were re-balanced during the second quarter to maximize injection in
the area of monitoring well CEF-9-9S by diverting all flow equally between injection wells
CEF-9-I3 and CEF-9-I4 on a continuous basis (see Table 2-1). The injection flow rates
remained in this configuration during the third quarter.  The previous configuration was to
alternate injection on 12-hour cycles between the four injection wells. The result of the
change is that the injection airflow rate remains constant to well CEF-9-I3 and CEF-9-I4;
however, the concentrations of nitrous oxide and TEP have been increased and the injection
is continuos. Field analytical parameters in monitoring well CEF-9-9S indicate that aerobic
conditions exist but a decrease in aerobic activity may be occurring. 

It is recommended to continue to operate the nutrient injection system and to re-balance the
flow rates to divert 100 percent of the airflow into injection well CEF-9-I4 on a continuous
basis. It is expected that this change will increase the radius of influence from CEF-9-I4 to
reach the CEF-9-9S area. After flow rates have been adjusted, the field parameter readings
will be evaluated and if warranted, the airflow may be re-balanced to divert all airflow to
two injection wells on 12 hour alternating cycles. All five monitoring wells will continue to
be sampled during the next quarter at a frequency of once per month.  Soil sampling will
continue to be conducted during the next quarter to monitor the soil contamination
concentrations as part of the quarterly sampling program. The soil screening and sampling
will be conducted at soil boring location SB-4 during the next quarter to evaluate the
performance of the remediation system with respect to the soil in this location. 
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Appendix B

Laboratory Analytical Reports for Soil Samples
(CD only)
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Graphs for Monitoring Well CEF-9-9S



Building 9 Benzene in Groundwater: CEF-9-9S
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Building 9 BETX in Groundwater: CEF-9-9S
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Building 9 Naphthalene in Groundwater: CEF-9-9S
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