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1.0Introduction

Terraine, Inc. (TERRAINE) has been contracted by the Department of the Navy, Southern
Division Naval Facilities Engineering Command (Southern Division, NAVFAC), to provide
Operation and Maintenance (O&M) services at Building 9, Naval Air Station (NAS) Cecil
Field, Jacksonville, Florida, under the Basic Ordering Agreement (BOA) No. N62467-02-
G-0352, Contract Task Order (CTO) No. 0001. The purpose of this Second Quarter 2004
O&M Report is to provide a summary of activities performed at the site during the period of
April 1, 2004 to June 30, 2004.

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 Florida Administrative Code (FAC) 62-777. Nutrient injection, using the
PHOSter Nutrient Injection System, is the technology being used to achieve this objective.

1.2 Site History

Building 9 served as the NAS Cecil Field main fire base station from 1953 until base closure.
A site location map is included in Figure 1, Appendix A. 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 (TetraTech, NUS (TtNUS), June 2000).
A fuel-storage tank was located west of the former UST location; the removal date of this
tank is unknown (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 of
approximately 3,000 square feet 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 approximately
3,000-square-foot area, which coincides with the area of soil contamination.

A 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. A
remediation system and technology description is included in the First Quarter 2004
Operation and Maintenance Status Report submitted in June 2004.



2.0System 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

2.1.1 Nutrient Injection System

2" QTR. 2004 Period To Date
*Hours of Possible Operation: 2,136 30,360
*Hours of Actual Operation: 2,136 29,676
*Percent Hours of Operation: 100 97.7

*Note: Hours of Operation assumes 100% up-time for second and third quarter 2002 data, since this information
has not been made available to Terraine, Inc.

2.2 Summary of Maintenance and System Downtime

2.2.1 Nutrient Injection System

During the period of April 1, 2004 to June 30, 2004, the nutrient injection system ran a total
of 89 days out of a possible 89 days resulting in no system downtime.

2.3 Pressure/Flow Rate Monitoring

2.3.1 Nutrient Injection System

During the second quarter of 2004, the injection pressure at the compressors averaged 30
psig, compared to the design injection pressure of 15 psig. The total gas injection flow rate
was 5.5 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 0.1 actual cubic feet per
hour (acfh) which is 0.005 percent by volume of airflow, compared to the design nitrous
oxide injection rate of 0.07 to 0.10 percent by volume of airflow. The TEP injection mass for
the third quarter totaled 0.89 pounds, compared to the design injection mass of 9.5 pounds
per quarter. The data for the injection wells and injection system are provided on Table 1
and Table 2, respectively.



The injection flow rates were rebalanced during the second quarter of 2001 to maximize
injection in the area of monitoring well CEF-9-9S by diverting all flow equally between
injection wells CEF-9-13 and CEF-9-14 on a continuous basis (see Table 1). The injection
flow rates remained in this configuration during the third quarter of 2001. The previous
configuration was to alternate injection on 12-hour cycles between the four injection wells.
During the fourth quarter of 2001, the injection rates were adjusted to divert 100 percent of
the airflow to a single injection well for one month each during the quarter as follows:
CEF-9-14 (October), CEF-9-12 (November), and CEF-9-13 (December). Diverting all flow to a
single injection well increased the radius of influence for the active injection well in an
attempt to affect monitoring well CEF-9-9S. This change caused a decrease in
contaminant-concentrations in CEF-9-9S during the fourth quarter of 2001. Injection rates
were split between injection wells CEF-9-11 and CEF-9-13 in January 2002. All flow was
diverted to CEF-9-14 in February 2002, and split between CEF-9-11 and CEF-9-14 in March
2002. Air Flow was rebalanced to all 4 injection wells in February 2004.



3.0Summary of Sampling and
Laboratory Analytical Results

3.1 Water Level Measurements

Second quarter depth-to-water measurements were recorded at monitoring wells CEF-9-2S,
CEF-9-3S, CEF-9-5S, CEF-9-7D, and CEF-9-9S on June 9, 2004. The top-of-casing
elevation, depth-to-water measurements and calculated water-level elevations are provided
on Table 3.

Light Non-Aqueous Phase Liquid (LNAPL) was not noted in any monitoring well during the
monitoring period.

3.2 Soil Monitoring

Quatrterly soil-screening and sampling was conducted on June 8, 2004 during the monitoring
period. One soil boring, labeled as SB-4, was installed in the vicinity of ground water
monitoring well (CEF-9-9S). The soil was screened using an Organic Vapor Analyzer (OVA)
equipped with a Flame lonization Detector (FID) and a sample was collected for laboratory
analysis on June 8, 2004. The water table was encountered 6 feet below land surface. The
OVA/FID readings are summarized below.

Date Soil Boring Depth OVA/FID OVA/FID OVA/FID
No. (ft bls) Unfiltered Filtered Net
SB-4 2 ND ND ND
06/08/2004 SB-4 4 ND ND ND
SB-4 6 ND ND ND

Note: Laboratory sample collected at 6 feet bls

The laboratory soil sample was analyzed for BTEX and Methyl Tert-Butyl Ether (MTBE)
using United States Environmental Protection Agency (EPA) Method 8260B, naphthalene
and Polycyclic Aromatic Hydrocarbons (PAH) using EPA Method 8270C, and TRPH using
the Florida Department of Environmental Protection (FDEP) FL-PRO (Florida Petroleum
Residual Organic) Method. No contaminants were detected above method detection limits
except for TRPH at 18 ppm, which is lower than the Leachability or Direct Exposure Soll
Cleanup Target Levels (SCTL) of 340 ppm per Chapter 62-777 F.A.C. The location of SB-4
is shown in Figure 2, Appendix A. Analytical results are summarized on Table 4.

3.3 Groundwater Monitoring

Groundwater from monitoring wells CEF-9-2S, CEF-9-3S, CEF-9-5S, CEF-9-7D, and CEF-
9-9S was sampled on June 9, 2004 during the second quarter sampling event. The
samples were analyzed for BTEX and MTBE using EPA Method 8260B, naphthalene and



PAH using EPA Method 8270C, TRPH using the FL PRO Method, and nitrate, nitrite, and
phosphate using EPA Method series 300.0. No petroleum hydrocarbons were detected
above method detection limits except for TRPH from groundwater sampled from CEF-9-2S
(680 ppb), CEF-9-3S (220 ppb), and CEF-9-9S (250 ppb), all of which were lower than the
Groundwater Cleanup Target Level (GCTL) of 5000 ppb per Chapter 62-777 F.A.C. The
locations of the monitoring wells are shown in Figure 1, Appendix A. The analytical results
are summarized on Table 5.

Field analytical tests were performed during each sampling event. Groundwater from each
of the five monitoring wells was tested for pH, conductivity, oxidation reduction potential,
temperature, dissolved oxygen, carbon dioxide, alkalinity, ferrous iron, and hydrogen sulfide.
The results from the field analytical tests are summarized on Table 6.



4.0 Conclusions and Recommendations

4.1 Conclusions

Laboratory analysis of the soil at SB-04 indicated that all contaminant concentrations were
below the Leachability and Direct Exposure Residential SCTL.

Second Quarter 2004 analytical laboratory results indicate that contaminant concentrations
in groundwater sampled from all monitoring wells were below the GCTLs. LNAPL was not
noted in any monitoring well during the monitoring period.

Based on these results, it is concluded that nutrient injection was an effective remediation
technology to enhance the biodegradation of contaminants such as BTEX, napthalenes, and
TRPH at the building 9 site.

4.2 Recommendations

Based on data obtained to date, the following is recommended for the site (as was
recommended in the 2003 annual report and the 2004 first quarter report):

e Discontinue soil sampling
e Discontinue the operation of the PHOSter Nutrient Injection System.

e Sample groundwater form the existing monitoring wells (CEF-9-2S, -3S, -5S, -7D,
and -9S) every six months for a period of one year to monitor for rebound.
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TABLE1
INJECTION WELL MEASUREMENTS

BUILDING 9 NUTRIENT INJECTION SYSTEM
NAS CECIL FIELD
JACKSONVILLE, FLORIDA

Injection Well Date Valve % Open Wellhead Flow (acfm)
CEF-9-11 1/20/2004 100 25
2/17/2004 100 15
3/22/2004 100 15
4/23/2004 100 15
5/17/2004 100 15
6/21/2004 100 15
CEF-9-12 1/20/2004 100 2
2/17/2004 100 15
3/22/2004 100 15
4/23/2004 100 15
5/17/2004 100 15
6/21/2004 100 15
CEF-9-13 1/20/2004 0 0
2/17/2004 100 15
3/22/2004 100 15
4/23/2004 100 15
5/17/2004 100 15
6/21/2004 100 15
CEF-9-14 1/20/2004 25 1
2/17/2004 100 1
3/22/2004 100 1
4/23/2004 100 1
5/17/2004 100 1
6/21/2004 100 1

NR = No Reading

acfm = actual cubic feet per minute




TABLE 2
INJECTION SYSTEM DATA

BUILDING 9 NUTRIENT INJECTION SYSTEM
NAS CECIL FIELD
JACKSONVILLE, FLORIDA

Air Supply Pressure NOX Flow
Date (psig) Total Gas Flow (acfm) (acfh)
1/20/2004 30 55 0.1
2/17/2004 30 55 0.1
3/22/2004 30 55 0.1
4/23/2004 30 5.5 0.1
5/17/2004 30 55 0.1
6/21/2004 30 5.5 0.1

TEP Injection
(pounds)
0.000
2.225
0.000
0.890
0.000
0.000

psig = pounds per sguare inch gauge
acfm = actual cubic feet per minute
acfh = actual cubic feet per hour




TABLE3

GROUNDWATER MONITORING WELL - WATER LEVEL & FREE PRODUCT DATA

BUILDING 9 NUTRIENT INJECTION SYSTEM

NAS CECIL FIELD
JACKSONVILLE, FLORIDA

Top of
R Well Total Depth Casing Depth to Depth to Water Water L_evel
Well I dentification Date . Product Elevation
(feet bgs) Elevation (Feet) (Feet) (Feet)
(Feet)
CEF-9-2S 14.45 12/18/2000 78.74 no product 7.93 70.81
3/13/2003 no product 4.18 74.56
6/9/2003 no product 5.35 73.39
9/2/2003 no product 4.57 74.17
12/10/2003 no product 7.88 70.86
3/16/2004 no product 8.63 70.11
6/9/2004 no product 10.11 68.63
CEF-9-3S 15.54 12/18/2000 78.81 no product 8.04 70.77
3/13/2003 no product 4.28 74.53
6/9/2003 no product 5.30 73.51
9/2/2003 no product 4.74 74.07
12/10/2003 no product 8.02 70.79
3/16/2004 no product 8.94 69.87
6/9/2004 no product 10.08 68.73
CEF-9-5S 13.72 12/18/2000 78.93 no product 8.34 70.59
3/13/2003 no product 4.57 74.36
6/9/2003 no product 5.50 73.43
9/2/2003 no product 5.10 73.83
12/10/2003 no product 8.35 70.58
3/16/2004 no product 9.10 69.83
6/9/2004 no product 10.10 68.83
CEF-9-7D 29.23 12/18/2000 78.59 no product 7.83 70.76
3/13/2003 no product 4.05 74.54
6/9/2003 no product 4.90 73.69
9/2/2003 no product 4.82 73.77
12/10/2003 no product 7.80 70.79
3/16/2004 no product 8.64 69.95
6/9/2004 no product 10.00 68.59
CEF-9-9S 14.23 12/18/2000 78.89 no product 8.39 70.50
3/13/2003 no product 4.34 74.55
6/9/2003 no product 5.40 73.49
9/2/2003 no product 4.94 73.95
12/10/2003 no product 8.12 70.77
3/16/2004 no product 9.02 69.87
6/9/2004 no product 10.26 68.63

BGS = below ground surface

Elevation isreferenced to National Geodetic Vertical Datum 1929 (NGVD 1929)
Depth to product measured from top of casing

Depth to water measured from top of casing




TABLE4
SOIL ANALYTICAL RESULTS

BUILDING 9 NUTRIENT INJECTION SYSTEM
NAS CECIL FIELD

JACKSONVILLE, FLORIDA

T ° [ 8 g : o
= © s 2 T
- I S I N U R I N O T T T T U S S S O S R S
2 = N o = =, & s H £ S 2 = = 3 o 3 = I
é E & 2 ° < & 2 -E' g % £ é i I3 -y O & s = 3 4 L;/ E I
= i ® z g < £ < T g 8 8 & g g g E
a 2 3 & 2 £ : é
SB-4 1/4/2001 <0.11 <0.11 0.15 32 335 <0.11 <0.19 <0.19 <0.19 <0.19 <0.19 <0.19 <0.019 0.01185 <.019 0.05 0.024 0.0121 0.0235 0.014 0.0636 0.0275 220
6/27/2001 NS NS NS NS NS NS NS NS N NS NS NS NS NS NS NS NS NS NS NS NS NS NS
9/20/2001 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
12/12/2001 <0.0012 <0.0012 <0.0012 <0.0035 <0.0071 <0.0012 <0.21 <0.21 <0.21 <0.21 <0.21 <0.21 <0.021 <0.021 <0.021 0.045 <0.021 <0.021 <0.021 <0.021 <0.021 <0.021 1100
3/7/2002 <0.0012 <0.0012 <0.0012 <0.0035 <0.0071 <0.0012 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.015 0.01 <0.020 0.027 0.017 0.01 0.029 0.024 0.038 0.03 340
6/20/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
9/26/2002 NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
12/10/2002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.004 <0.0412 <0.0412 <0.0412 <0.00864 <0.0263 <0.0272 <0.00864 <0.0111 <0.00535 <0.00618 <0.0074 <0.007 <0.00412 <0.0177 <0.0123 <0.0313 176
4. <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 <0.075 37.6
6/9/2003 <0.0011 <0.0011 <0.0011 0.0018 0.0018 <0.005 <.071 <.071 <071 <.071 <.071 <.071 <.071 <.071 <071 <.071 <.071 <.071 <071 <.071 <071 <.071 35.9
9/4/2003 <0.001 <0.001 <0.001 <0.0009 <0.001 <0.004 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 1
12/11/2003 <0.0009 <0.0009 0.001 0.0023 0.0033 <0.005 0.00495 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 <0.0033 0.00891 <0.0033 <0.0033 0.0119 <0.0033 0.0119 26.6
3/18/2004 <0.0012 <0.0012 <0.0012 0.0021 0.0021 <0.006 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 <0.00406 | <12.3
6/8/2004 <0.00458 | <0.00458 <0.00458 <0.00458 | <0.00458 <0.00458 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 <0.0998 180
Direct Exposure Residential
N 11 1100 380 5900 na 3200 40 1100 1900 2200 2000 18000 2900 2200 14 140 14 15 0.1 15 0.1 2300 340
L eachability from GW
Criteria 0.0007 0.6 0.5 0.2 na 0.2 17 27 21 160 250 2500 1200 880 32 77 10 25 8 28 30 32000 340

All values reported in mg/kg

Method 8310 compounds are the average of duplicate runs
1=Ch62-777 F.A.C Soil cleanup Target Level (SCTLs) reported in mg/kg

Shaded values indicate the compounds that exceed the SCTLs

NS = Not Sampled




TABLES
GROUNDWATER ANALYTICAL RESULTS

BUILDING 9 NUTRIENT INJECTION SYSTEM

NAS CECIL FIELD

JACKSONVILLE, FLORIDA
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CEF-9-2S 12/18/2000 <1.0 6.9 <10 17 8.6 NA 14 <10 | <10 <10 <10 <10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - - <0.20 <0.60 <0.40 <10 <530
3/13/2003 2.80 40.5 25 374 832 <10 <24 <24 | <24 | <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 - - <24 <0.100 <0.100 | <0.100 2620
6/9/2003 <1.0 13 <10 2 33 <10 <10 <10 | <10 <10 <10 <10 <10 012 <0.10 <0.10 <0.10 <.10 <10 <10 <.10 <10 <10 <10 294 <0.10 <0.100 994
9/2/2003 <1.00 <10 <10 <10 <10 <10 0.22 <02 | <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 407 <0.10 <0.10 <200
12/10/2003 <100 | <10 | <10 | <30 <10 <10 | <020 | <02 | <02 | <02 | <02 <0.2 <02 <0.2 <0.2 <02 <0.2 <02 <02 <0.2 <02 | <02 | <02 <0.2 <0.100 0.25 <0.100 | <250
3/16/2004 <1.00 <10 <10 <3.0 <10 <1.0 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 | <0.10 | <0.10 | <0.10 <0.100 <0.100 <0.10 205
6/9/2004 <100 | <1.00 | <1.00 | <1.00 <1.00 <100 | <217 | <543 | <217 | <109 | <643 | <109 | <109 | <543 | <0217 | <217 | <0217 | <0543 | <0.217 | <0217 | <0.217 | <0.217|<0.217| <217 <0.020 <0.005 |0.021 ?| 680
CEF-9-3S 12/18/2000 18 130 89 170 326.9 NA 29 <10 | <10 <10 <10 <10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - - <0.20 <0.60 <0.40 <10 1500
3/13/2003 <10 <10 <10 <10 <10 <10 <25 <25 | <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 - - <25 <0.100 <0.100 | <0.100 385
6/9/2003 <10 <10 <10 <10 <10 <10 <10 <10 | <10 <10 <10 <10 <10 011 <0.10 <0.10 <0.10 <.10 <10 <10 <.10 <10 <.10 <10 215 <0.10 <0.100 894
9/2/2003 <1.00 <10 <10 <10 <1.0 0.22 <0.2 <02 | <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 8.18 <0.1 <0.1 552
12/10/2003 <1.00 <10 | <10 | <10 <10 <10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 <010 | <010 | <0.10 <010 | <0.10 <0.10 <0.10 | <0.10 | <0.10 | <0.10 298 0.12 <0.1 520B
3/16/2004 <1.00 <10 <10 <3.0 <10 <1.0 | <011 | <011 | <0.11 | <0.11 | <0.11 | <0.11 <0.11 <011 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 | <0.11 | <0.11 | <0.11 220 <0.30 <0.100 | <100
6/9/2004 <100 | <1.00 | <1.00 | <1.00 <1.00 <1.00 | <204 | <510 | <2.04 | <204 | <610 | <102 | <102 | <510 | <0.204 | <2.04 | <0.204 | <0510 | <0.204 | <0.204 | <0.204 | <2.04 | <2.04 | <2.04 115 0.082 | 0.008? 220
CEF-9-55 12/18/2000 <10 <10 <10 0.52 0.52 NA <10 <10 | <10 <10 <10 <10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - - <0.20 0.09 <0.40 <10 <530
3/13/2003 <10 <10 <10 <10 <10 <10 <25 <25 | <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 <25 - - <25 <0.100 <0.100 | <0.100 | <211
6/9/2003 <10 <10 <10 <10 <10 <10 <10 <10 | <10 <10 <.10 <10 <10 011 <0.10 <0.10 <0.10 <.10 <10 <10 <.10 <10 <10 <10 013 <0.10 <0.100 | <222
9/2/2003 <1.00 <10 <10 <10 <10 <10 <0.2 <02 | <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <200
12/10/2003 <1.00 <10 <10 <10 <10 <10 <0.2 <02 | <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 0.31 <0.1 <0.1 <200
3/16/2004 <1.00 <10 <10 <3.0 <10 <1.0 | <011 | <011 | <0.11 | <0.11 | <0.11 | <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 | <0.11 | <0.11 | <0.11 0.69 <0.10 <0.100 | <111
6/9/2004 <100 | <1.00 | <1.00 | <1.00 <1.00 <1.00 | <204 | <510 | <510 | <204 | <510 | <102 | <102 | <510 | <0.204 | <2.04 | <0.204 | <0510 | <0.204 | <0.204 | <0.204 | <2.04 | <2.04 | <2.04 0.04 <0.005 | 00117 | <200
(CEF-9-7D 12/18/2000 <10 <10 <10 <10 <4.0 NA <10 <10 | <10 <10 <10 <10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - - <0.20 0.30 <0.40 <10 <500
3/13/2003 <1.0 <1.0 <10 <10 <10 <10 <24 <24 | <24 | <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 - - <24 <0.100 <0.100 | <0.100 | <211
6/9/2003 <1.0 <1.0 <10 <1.0 <1.0 <1.0 <10 <10 | <10 <10 <10 <10 <10 0.12 <0.10 <0.10 <0.10 <10 <10 <10 <10 <10 <10 <10 <0.10 <0.10 <0.100 | <222
9/2/2003 <1.00 <10 <10 <10 <10 <10 <0.2 <02 | <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.1 <0.1 <0.1 <200
12/10/2003 <1.00 <10 <10 <3.0 <10 <1.0 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 | <0.10 | <0.10 | <0.10 <0.100 <0.100 | <0.100 | <200
3/16/2004 <1.00 <10 <10 <3.0 <10 <1.0 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 | <0.10 | <0.10 | <0.10 <0.100 <0.100 | <0.100 | <100
6/9/2004 <100 | <1.00 | <1.00 | <1.00 <1.00 <1.00 | <204 | <510 | <2.04 | <204 | <5610 | <102 | <102 | <510 | <0.204 | <2.04 | <0.204 | <0510 | <0.204 | <0.204 | <0.204 | <2.04 | <2.04 | <2.04 <0.020 <0.005 | 0.010?| <220
CEF-9-9S 1/18/2001 24 210 9 640 973 <1.0 63 <10 | <10 <10 <10 <10 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 <0.20 - - <0.20 <0.60 <0.40 <10 2300
3/13/2003 <10 23 <10 30 53 <1.0 | 115 | <24 | <24 | <24 | <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 <24 - - <24 13 <0.100 | <0.100 446
6/9/2003 <10 <10 <10 <10 <10 <1.0 119 <10 | <10 <10 <10 <10 <.10 011 <0.10 <0.10 <0.10 <.10 <10 <10 <.10 3.63 443 <10 291 <0.10 <0.100 500
9/2/2003 <1.00 <10 <10 <10 <10 <10 <0.2 <02 | <02 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 <0.2 154 <0.1 <0.1 <200
12/10/2003 <1.00 <10 <10 <10 <10 <1.0 273 | <0.10 | <0.10 | <0.10 | <0.10 | <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 | 127 156 <0.10 851 <0.1 <0.1 592 B
3/16/2004 <1.00 <10 <10 <10 <10 <10 186 | <011 | <0.11 | <0.11 | <0.11 | <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <0.11 <011 | 1.09 140 <0.11 11.0 <0.30 <0.100 153
6/9/2004 <100 | <1.00 | <1.00 | <1.00 <1.00 <100 | 1931 | <549 | <2.20 | <220 | <549 | <110 | <110 | <549 | <0220 | <220 | <0.220 | <0.549 | <0.220 0.8131| <220 5.73 0.007 | 0.008? 250
| Groundwater Criteria * 1 30 40 20 na 50 20 210 20 280 210 2100 280 210 0.2 4.8 0.2 0.5 0.2 210 10,000 1000 na 5000
Natural Attenuation Default 100 300 400 200 na 500 200 2100 200 2800 | 2100 21000 2800 2100 20 480 20 50 20 2100 100000 10000 na 50000

All valuesreported in ug/L; expcept Nitrate, Nitrite, and Phosphate, they are reported in mg/L
| = The reported value is between the |aboratory method detection limit and the laboratory practical quantitation limit.
2= Rejected during data validation

Analyte was detected in the method blank.

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




TABLE 6
GROUNDWATER FIELD ANALYTICAL RESULTS

BUILDING 9 NUTRIENT INJECTION SYSTEM
NAS CECIL FIELD
JACKSONVILLE, FLORIDA

z_|¢g 3 2|5 | 82| s 3
ZE| & ~ gE %-85 85 | 28 =3 gE
Tt |22 |88 | 8s | S22 | S| 55| 82 | 54
SE| B 58| 588 | 2= | ¥ | 5= | 28
Date © = 5 [ S <0 * 3
CEF-9-2S 12/18/2000 6.19 0.192 27.20 0.0 NA NR 80 12 0.3
3/13/2003 6.48 0.148 22.2 04 -73.00 117 40 14 0.3
6/9/2003 6.46 0.23 26.14 4,65 NM 181 25 ND ND
9/2/2003 6.40 0.43 29.56 6.71 54.00 80 30 ND 0.1
12/10/2003 5.70 0.24 24.68 393 -208.00 168 20 ND 0.1
3/16/2004 5.88 0.149 22.90 4.40 NM 80 30 ND ND
6/9/2004 591 0.186 26.14 0.81 38.40 108 0.8 45 0.3
CEF-9-3S 12/18/2000 6.49 0.348 25.40 0.0 NA 17 160 34 0.5
3/13/2003 6.32 0.206 224 11 -29.00 64 20 1.0 0.3
6/9/2003 6.07 0.187 26.68 232 24.00 124 10 ND ND
9/2/2003 6.00 0.537 28.78 1.98 117.00 74 35 ND ND
12/10/2003 5.36 0.112 25.40 1.66 -250.00 43 15 ND 0.1
3/16/2004 4,76 0.999 22.09 0.00 293.00 26 ND 0.2 ND
6/9/2004 5.39 0.436 26.99 0.24 214.80 26 5 ND ND
CEF-9-5S 12/18/2000 6.20 0.186 22.70 0.0 NA 10 100 ND 0.1
3/13/2003 393 0.277 20.36 5.44 256.00 68 140 ND ND
6/9/2003 6.52 0.138 24.91 0.0 -20.00 122 40 2.0 ND
9/2/2003 5.96 0.354 28.02 1.7 -35.00 68 85 ND ND
12/10/2003 6.30 0.385 24.65 0.0 166.00 42 40 0.1 ND
3/16/2004 6.01 0.318 20.97 0.0 158.00 30 15 ND ND
6/9/2004 5.48 0.139 24.32 0.5 133.00 52 20 04 ND
CEF-9-7D 12/18/2000 7.45 0.264 25.20 0.1 NA 8 85 ND 0.1
3/13/2003 3.90 0.043 2392 2.20 349.00 115 15 0.2 ND
6/9/2003 5.07 0.041 24.43 0 5.00 118 10 0.2 ND
9/2/2003 471 0.125 26.37 0.14 158.00 152 ND 0.6 ND
12/10/2003 4.89 0.145 2441 0.00 220.00 104 5 0.8 ND
3/16/2004 511 0.729 243 5.20 NM 130 10 0.4 ND
6/9/2004 4,52 0.87 24.82 0.01 208.00 120 5 0.4 ND
CEF-9-9S 12/18/2001 531 0.121 26.30 0.0 NA NR NR NR NR
3/13/2003 581 0.205 225 0.3 -14.00 53 10 10 0.5
6/9/2003 4,88 0.259 25.81 0.00 -33.00 242 5 ND ND
9/2/2003 385 0.787 28.93 152 292.00 54 ND ND ND
12/10/2003 4.49 0.79 25.42 0.79 -218.00 62 10 0.2 05
3/16/2004 4,63 0.999 2213 0.00 246.00 59 ND 0.8 ND
6/9/2004 4.75 0.346 26.53 0.25 276.30 47 10 0.4 0.1

NA = Not available
NR = No Reading
ND = Non Detect




APPENDIX C

Groundwater Sampling Logs




GROUNDWATER SAMPLING LOG

Project Information

Building 9 - Cecil Field LTM/RAO
Technician 2: Larry Wolski
04-41001/2:CEF-9-2S:6/9/04

«TERRAINE

Environmental Consulting

Project No: 04-41001/2
Technician 1:
Sampling ID:
Notes:

Project Name:
Weather: "Humid, Sunny"

Well Information

Well ID: CEF-9-2S Sampling Date:  6/9/2004

Well Diam (in): 2.0 Total Well Depth (ft): 14.45 Well Screen Interval (ft):
TOC Elevation (ft msl): 78.74 Northing: 0 Easting: O
Static Depth to Water (ft): 10.11 Well Capacity (gal): 0.00
Purge Setup
Purge Method: Nomad Submersible Tubing Material: PPE Pump Set at (ft): 12.50
pH Meter: YSI 556 MPS Cond. Meter: YSI556MPS DO Meter: YSI 556 MPS Turb. Meter: Hach 2100P
Purge Start: 08:05 Purge End: 08:40 Total Volume Purged (gal):  1.25
Purging Data
Water Level Vol Purged Pump Rate DO | Temp  SEC ORP Turbidity

Time (ft) (gal) (gal/min) (mg/L) (°C) (uS/cm) pH (mV)  (NTU) Color Odor

08:20 10.76 0.75 -0.00 092 26.23 0.1 586 62.8 87.20 turbid none

08:22 10.81 1.00 -0.00 0.99 26.20 0.1 590 481 69.80

08:40 10.81 1.25 -0.16 0.70 26.15 0.1 591 40.2 67.50

Sampling Data
Sample Information Final Purge Readings Field Test Kit Readings (ma/L)
Sample Date: 6/9/2004 DO (mg/L): 0.81 DO: 0.00 Sulfate: 0.00
Sample Start Time:  08:40 ;eErgp( (*SC/:): ) 1;2(1)3 ,(A:\I(I-zzl:' " 10%'2% Sulfide: 0.00
. . uS/cm): . alinity: .

ngple_ End T|me. 08:50 pH: 5.91 Ferrous Iron: 45.00
Field Filtered: r ORP (mV): 3840  H2S: 0.30
Duplicate: [ Turb (NTU): 66.90 Manganese: 0.00

Lab Analyses/Methods:

"BTEX/MTBE, TRPH, PAHSs, Nitrate/Nitrite, Orthophosphate™

Technician Initials




GROUNDWATER SAMPLING LOG «TERRAINE

Environmental Consulting

Project Information

Project No: 04-41001/2 Project Name: Building 9 - Cecil Field LTM/RAO

Technician 1: Technician 2: Larry Wolski Weather: "Humid, Sunny"
Sampling ID: 04-41001/2:CEF-9-3S:6/9/04

Notes:

Well Information

Well ID: CEF-9-3S Sampling Date:  6/9/2004

Well Diam (in): 2.0 Total Well Depth (ft): 15.54 Well Screen Interval (ft):

TOC Elevation (ft msl): 78.81 Northing: 0 Easting: O
Static Depth to Water (ft): 10.08 Well Capacity (gal): 0.00

Purge Setup

Purge Method: Nomad Submersible Tubing Material: PPE Pump Set at (ft): 13.00
pH Meter: YSI 556 MPS Cond. Meter: YSI556MPS DO Meter: YSI 556 MPS Turb. Meter: Hach 2100P
Purge Start: 08:59 Purge End: 09:17 Total Volume Purged (gal):  1.80

Purging Data

Water Level Vol Purged Pump Rate DO | Temp  SEC ORP Turbidity
Time (ft) (gal) (gal/min) (mg/L) (°C) (uS/cm) pH (mV)  (NTU) Color Odor
09:06 10.32 0.90 0.00 0.38 26.88 0.4 5.38 210.3 95.20 turbid none
09:09 10.35 1.10 -0.01 0.36 26.97 0.4 5.39 2123 74.60
09:11 10.36 1.40 -0.00 0.31 27.01 0.4 5.39 2134 57.20
09:14 10.34 1.60 0.00 0.25 26.98 0.4 5.38 2144 44.40
09:17 10.35 1.80 -0.00 0.25 26.99 0.4 5.39 2148 40.90

Sampling Data

Sample Information Final Purge Readings Field Test Kit Readings (mg/L)
Sample Start Time:  09:22 ;eErgp( (*SC/:): ) 42288 il(lzzl:' " 2288 Sulfide: 0.00
. ) uS/cm): . alinity: )
Sfample_ End T|me. 09:35 pH: 5.39 Ferrous Iron: 0.00
Field Filtered: M ORP (mV): 214.80 H2sS: 0.00
Duplicate: [ Turb (NTU): 37.80 Manganese: 0.00
Lab Analyses/Methods: Technician Initials

"BTEX/MTBE, TRPH, PAHSs, Nitrate/Nitrite, Orthophosphate"




GROUNDWATER SAMPLING LOG

Project Information

Building 9 - Cecil Field LTM/RAO
Weather: "Muggy, Sunny"”

«TERRAINE

Environmental Consulting

Project No: 04-41001/2
Technician 1: Karen Baer Technician 2:
Sampling ID: 04-41001/2:CEF-9-5S:6/9/04
Notes:

Project Name:

Well Information

Well ID: CEF-9-5S Sampling Date:  6/9/2004

Well Diam (in): 2.0 Total Well Depth (ft): 13.72 Well Screen Interval (ft):
TOC Elevation (ft msl):  78.93 Northing: 0 Easting: O
Static Depth to Water (ft): 10.10 Well Capacity (gal): 0.00
Purge Setup
Purge Method: Peristaltic Tubing Material: PPE Pump Set at (ft): 11.50
pH Meter: Horiba U-22 Cond. Meter: Horiba U-22 DO Meter: Horiba U-22 Turb. Meter: Hach 2100P
Purge Start: 08:06 Purge End: 08:21 Total Volume Purged (gal):  1.00
Purging Data
Water Level Vol Purged Pump Rate DO | Temp  SEC ORP Turbidity

Time (ft) (gal) (gal/min) (mg/L) (°C) (uS/cm) pH (mV)  (NTU) Color Odor

08:15 10.50 0.50 0.00 0.79 2429 1420 526 1440 20.60 clear none

08:18 10.50 0.75 -0.00 0.61 2430 1400 537 138.0 19.70

08:21 10.50 1.00 0.00 049 2432 139.0 546 134.0 20.20

Sampling Data
Sample Information Final Purge Readings Field Test Kit Readings (ma/L)
Sample Date: 6/9/2004 DO (mg/L): 0.46 DO: 0.00 Sulfate: 0.00
Sample Start Time: 08:23 ;eErgp( (*SC/:): ) lggg’g ,(A:\I(I-zzl:' " ‘2’(2)88 Sulfide: 0.00
. ) uS/cm): . alinity: .

ngple_ End T|me. 08:54 pH: 5.48 Ferrous Iron: 0.40
Field Filtered: r ORP (mV): 133.00  H2S: 0.00
Duplicate: [ Turb (NTU): 20.40 Manganese: 0.00

Lab Analyses/Methods:
"BTEX/MTBE, TRPH, PAHSs, Nitrate/Nitrite, Orthophosphate™

Technician Initials




GROUNDWATER SAMPLING LOG

Project Information

Building 9 - Cecil Field LTM/RAO
Weather: "Cloudy, Humid, Sunny"

«TERRAINE

Environmental Consulting

Project No: 04-41001/2
Technician 1: Karen Baer
Sampling ID:
Notes:

Project Name:
Technician 2:
04-41001/2:CEF-9-7D:6/9/04

Well Information

Well ID: CEF-9-7D Sampling Date:  6/9/2004

Well Diam (in): 2.0 Total Well Depth (ft): 29.23 Well Screen Interval (ft):
TOC Elevation (ft msl):  78.59 Northing: 0 Easting: O
Static Depth to Water (ft): 10.00 Well Capacity (gal): 0.00
Purge Setup
Purge Method: Peristaltic Tubing Material: PPE Pump Set at (ft): 25.00
pH Meter: Horiba U-22 Cond. Meter: Horiba U-22 DO Meter: Horiba U-22 Turb. Meter: Hach 2100P

Purge Start: 09:04 Purge End: 09:21 Total Volume Purged (gal):  1.50
Purging Data
Water Level Vol Purged Pump Rate DO | Temp  SEC ORP Turbidity
Time (ft) (gal) (gal/min) (mg/L) (°C) (uS/cm) pH (mV)  (NTU) Color Odor
09:14 10.10 1.00 0.00 0.01 24.56 86.0 451 210.0 3.42 clear none
09:17 10.10 1.25 0.00 0.01 24.70 86.0 453 210.0 1.45
09:20 10.10 1.50 0.00 0.01 2479 87.0 454 208.0 1.40
Sampling Data
Sample Information Final Purge Readings Field Test Kit Readings (ma/L)
Sample Date: 6/9/2004 DO (mg/L): 0.01 DO: 0.00 Sulfate: 0.00
Sample Start Time:  09:22 ;eErgp( (*SC/:): ) gigg ,(A:\I(I-zzl:' " 12%%% Sulfide: 0.00
. ) uS/cm): . alinity: .
ngple_ End T|me. 09:50 pH: 452 Ferrous Iron: 0.40
Field Filtered: r ORP (mV): 208.00  H2S: 0.00
Duplicate: [ Turb (NTU): 1.05 Manganese: 0.00

Lab Analyses/Methods:

"BTEX/MTBE, TRPH, PAHSs, Nitrate/Nitrite, Orthophosphate™

Technician Initials




GROUNDWATER SAMPLING LOG «TERRAINE

Environmental Consulting

Project Information

Project No: 04-41001/2 Project Name: Building 9 - Cecil Field LTM/RAO

Technician 1: Technician 2: Larry Wolski Weather: "Cloudy, Humid, Sunny"
Sampling ID: 04-41001/2:CEF-9-9S:6/9/04

Notes:

Well Information

Well ID: CEF-9-9S Sampling Date:  6/9/2004

Well Diam (in): 2.0 Total Well Depth (ft): 14.23 Well Screen Interval (ft):

TOC Elevation (ft msl):  78.89 Northing: 0 Easting: O
Static Depth to Water (ft): 10.26 Well Capacity (gal): 0.00

Purge Setup

Purge Method: Nomad Submersible Tubing Material: PPE Pump Set at (ft): 12.20
pH Meter: YSI 556 MPS Cond. Meter: YSI556MPS DO Meter: YSI 556 MPS Turb. Meter: Hach 2100P
Purge Start: 09:48 Purge End: 10:07 Total Volume Purged (gal):  1.60

Purging Data

Water Level Vol Purged Pump Rate DO | Temp  SEC ORP Turbidity
Time (ft) (gal) (gal/min) (mg/L) (°C) (uS/cm) pH (mV)  (NTU) Color Odor
09:57 10.44 0.75 -0.00 0.58 26.43 0.2 488 2171 11.30 clear none
09:59 10.41 0.90 0.00 0.35 26.43 0.2 486 2451 8.15
10:02 10.41 1.20 -0.00 0.27 26.49 0.3 483 2623 547
10:06 10.44 1.60 0.00 0.24 26.53 0.3 475 2750 3.76

Sampling Data

Sample Information Final Purge Readings Field Test Kit Readings (mag/L)
Sample Date: 6/9/2004 DO (mg/L): 0.25 DO: 0.00 Sulfate: 0.00
Sample Start Time:  10:10 ;eErgp( (*Sc/;): ) 3421283 Xlizlz' " 1'(7)88 Sulnde: 0.00
L . uS/cm): . alinity: .
Stample. End T|me. 10:23 pH: 4.75 Ferrous Iron: 0.40
Field Filtered: M ORP (mV): 276.30 H2S: 0.10
Duplicate: [ Turb (NTU): 3.58 Manganese: 0.00
Lab Analyses/Methods: Technician Initials

"BTEX/MTBE, TRPH, PAHSs, Nitrate/Nitrite, Orthophosphate"
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