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CH2M HILL Constructors, Inc. (CH2M HILL) has performed an evaluation of the
biosparging and bioventing systems currently being operated at the South Fuel Farm (SFF)
site at the former Naval Air Station (NAS) Cecil Field, Jacksonville, Florida, to provide
recommendations for upgrades to enhance remediation of petroleum-contaminated soil and
groundwater at the site. The evaluations include a review of current site groundwater and
soil contamination conditions and of previous recommendations provided in the Remedial
Action Plan Addendum (RAPA) for the South Fuel Farm dated July 2004 prepared by Tetra
Tech NUS, Inc. (TtNUS).

A draft technical memorandum was submitted to the Florida Department of Environmental
Protection (FDEP) and the Naval Facilities Engineering Command, Southern Division
(MAVFAC EFD SOUTH or the Navy) by CH2M HILL during February 2006 with draft
recommendations for further remedial activities at this site. Comments received from the
Navy and FDEP on the draft memorandum have been incorporated in this memorandum.

The evaluation and recommendations for the bioventing and biosparging systems are
provided separately in the following sections.

Bioventing System

The existing bioventing system at the SFF site consists of nine vertical bioventing wells
(BV-1 through BV-9) that deliver oxygen via injection of compressed air, to aid aerobic
bacteria in the vadose zone and enhance bioremediation of petroleum-contaminated soil.
The locations of the bioventing wells are shown on Figure 1. The bioventing wells were
targeted at areas known to be contaminated at the time of preparation of the RAPA.
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Soil Contamination Conditions

Soil sampling has been conducted at the SFF site on an annual basis, in the 4th quarter of
each year at 15 soil boring locations (see Figure 1) to assess the effectiveness of the
bioventing system in remediating the petroleum contamination in soil. The 2005 soil boring
sample results represent the most current soil contamination conditions at the site and are
summarized in Table 1. Historical soil analytical results are presented in Table A-1 of
Attachment A.

The 2005 soil analytical results indicated that total recoverable petroleum hydrocarbons
(TRPH) was detected at concentrations that exceeded the Leachability-based Groundwater
Criteria and the Direct Exposure Residential Soil Cleanup Target Levels (SCTLs) (as set forth
in Chapter 62-777 of the Florida Administrative Code [FAC]) in soil samples from two
boring locations (B-41 and B-104). However, when Total Hydrocarbon Criteria Working
Group Analyses (THCWGA) were compared to the analytical results of soil samples from
soil boring locations B-41 and B-104, the concentrations of the individual fractions of TRPH
were below their respective SCTLs. In addition, benzo(a)pyrene and dibenz(a,h)athracene in
boring B-70 exceeded the Direct Exposure Residential SCTL. With the exception of TRPH in
boring B-41, this is the first time that these parameters were detected at concentrations
above the regulatory standard. TRPH concentrations in boring B-41 have shown a
decreasing trend since 2003.

As presented in the table below, historically TRPH is the most frequently detected
parameter at concentrations that exceeded an SCTL. Other parameters were detected at
concentrations above their respective SCTLs but the frequency of detection was minimal. As
shown on Table A-1 in Attachment A, the detections of parameters above the SCTLs were
sporadic with the exception of TRPH. Figure 2 presents the extent of TRPH in soil based on
the 2005 analytical results.

Frequency of Detections above SCTLs

Detections
Parameter # Of Samples above SCTL Boring Location

Benzene 105 2 B-96, B-167

Ethylbenzene 105 3 B31, B-146, B167

Xylenes (total) 105 8 B-31, B-41 (2), B-96, B-137, B-146, B-
167 (2)

Naphthalene 90 5 B-41, B-70, B-96, B-167 (2)

1-Methylnaphthalene 90 8 B-31, B-41, B-70, B-96, B-106, B-167
3

2-Methylnaphthalene 90 5 B-41, B-70, B-96, B-167 (2)

Acenaphthalene 90 1 B-110

Benzo(a)pyrene 90 2 B-70, B-106

Dibenzo(a,h)anthracene 90 2 B-70, B-106

TRPH 105 35 B-31, B-41 (5), B-70, B-96 (6), B-99 (2),
B-101 (3), B-104, B-106 (4), B-110 (2),
B-137, B-146 (4), B-167 (4)

ATL\WP\I:\NAVYRAC4\CECIL FIELD\SSF_TM\SFF_TM.DOC 2




Based on a comparison of the 2005 analytical results with the historical analytical results of
soil sampling at the site, it appears that the operation of the bioventing system and natural
attenuation processes have been successful at reducing contaminant concentrations in soil to
levels below the SCTLs. In general, the 2005 TRPH concentrations have decreased from
historical concentrations, and the individual fractions detected in 2005 are also below
SCTLs. Although a few other parameters have been detected at concentrations above SCTLs,
the frequency of these detections is sporadic, indicating that they are not persistent and
related to the previous petroleum releases at the site.

The current lateral extent of soil contamination is much smaller than previously identified in
the RAP prepared by ABB-ES during 1996. The 1996 RAP indicated areas of soil
contamination based on a readings exceeding 50 parts per million (ppm) on a
photoionization detector (PID). A small portion of this previously-identified area of
contamination (between biosparging well BS-1 and biovent well BV-4) has not been sampled
during the annual soil sampling events at this site and needs verification through sampling.
This area is indicated as a shaded polygon on Figure 2.

Bioventing System Operational Efficiency Evaluation

A soil permeability test conducted by TtNUS as part of the RAPA activities indicated that
the radius of influence (ROI) of the bioventing (BV) system wells was less than 15 feet. This
ROI was significantly below the design ROI of 60 feet. In addition, the calculated ROI based
on design equations was less than 1 foot. The low ROI is attributed to actual wellhead
pressures being lower than the design pressure (average of 10 to 12 inches of water vs.
design pressure of 20 inches) and higher flow per well than design flow (average

11 standard cubic feet per minute [scfm] vs. design flow of 4 scfm). In May 2004,

CH2M HILL shut down five BV wells (BV-5 through BV- 9) to increase the pressure in the
BV wells BV-1 to BV-4. The pressure subsequently increased to approach the design value of
20 inches of water, but the flow rate in the well remained above the design flow rate. The
calculated ROI remained below 1 foot.

Recommendations for Bioventing System Upgrades

Based on the 2005 soil analytical results, the bioventing system and natural attenuation
processes have been successful at reducing parameter concentrations in soil to levels below
the SCTLs. However, soil contamination data are not available for the area between
biosparging well BS-1 and bioventing well BV-4 (Figure 2) to assess that the area has been
remediated.

A phased approach is recommended to address the soil contamination as follows:

Phase |

e Attempt to improve the radius ROI of the existing wells by meeting the design criteria
pressure of 20 inches of water and flow of 4 scfm in each well, by shutting down biovent
wells in areas that are shown to have been remediated based on the 2005 analytical data.
As discussed above, CH2M HILL has achieved the design pressure in BV wells BV-1
through BV-4.
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e Collect four additional analytical soil samples in the area of BS-1 and BV-4 to evaluate if
contamination is present at levels that would require additional remediation. Proposed
sample locations are presented on Figure 3. Any sample which detects TRPH at a
concentration above the SCTL, should be analyzed using the THCWGA method to
determine if individual fractions of TRPH are above SCTLs.

Phase Il

e If the analytical results of the additional soil samples indicate there is no soil
contamination, it is recommended that annual soil sampling program be continued
(to include the two new soil sample locations in the area between BS-1 and BV-4).

e If the analytical results indicate soil contamination is present in the area between BS-1
and BV-4, it is recommended that additional bioventing wells be installed.

The following activities are recommended prior to installation of additional bioventing
wells.

— If the design criteria pressure of 20 inches of water and flow of 4 scfm can be
achieved in each well, a soil permeability test should be conducted (similar to Tetra
Techs test performed in 2002). This will provide an accurate ROI for placement of the
additional BV wells.

— If design criteria cannot be achieved in the existing wells, a conservative ROI of
20 feet should be used for placement of bioventing wells. As indicated in Section 7.4
of the RAPA (TtNUS, 2004), the ROI of 20 feet is a more conservative and realistic
approach rather than the 60-foot ROI prescribed in the RAP (ABB-ES, 1996).

e Using a worst-case scenario in which the soil sampling indicates that the majority of the
area between BS-1 and BV-4 is contaminated, it would be necessary to install eight
additional bioventing wells, as shown on Figure 4.

BioSparging System

The biosparging system consists of 23 two-inch diameter vertical biosparging wells (BS-1
through BS-23) that inject controlled volumes of air into the groundwater below the deepest
point of contamination to treat the contaminated groundwater plume. The locations of the
biosparging wells are shown on Figure 5.

Groundwater Contamination Conditions

Groundwater sampling has been conducted on an annual basis in the 2nd quarter of each
year at six monitoring wells (CEF-043-2N, -4N, 7N, 9N, 33, and 38 [see Figure 5]) to assess
the effectiveness of the biosparging system. The 2005 sample results represent the most
current groundwater contamination conditions at the site and are summarized in Table 2.
Historical soil analytical results are presented in Table A-2 of Attachment A.

As shown in Table A-2, one or more of the following parameters have been historically
detected at concentrations above the Florida Groundwater Cleanup Target Levels (GCTLs)
in wells CEF-043-2N, -4N, 7N, and 9N — benzene, ethylbenzene, toluene, total xylenes
(BETX), naphthalene, lead and TRPH. Lead and TRPH were the only parameters detected at
concentrations above the GCTLs during the well 2005 sampling event. The exceedance of
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lead was detected in the groundwater sample from well CEF 43-6N and that of TRPH was
detected in the groundwater sample from CEF43-2N. These detections of lead and TRPH are
below their respective Natural Attenuation Defaults Concentrations (NADC).

In general, parameter concentrations from the 2005 sampling event decreased one to three
orders of magnitude when compared to the baseline and previous sampling events
conducted from March 1998 to May 2004.

Conclusions and Recommendations

Based on an evaluation of historic groundwater data versus the 2005 data, the biosparging
system and natural attenuation process have been successful in reducing contaminant
concentrations in groundwater. Only TRPH in well CEF-043-2N remains at a level above a
GCTL. However the TRPH concentration in this well is below the NADC.

Based on the above evaluation and concurrence from the Navy, it is recommended that the
biosparging system be taken off-line. In addition, groundwater monitoring should be
continued on an annual basis for wells CEF-043-2N, -4N, 7N, and 9N to confirm that natural
attenuation conditions for groundwater remain favorable at the site, and that contaminant
reduction is occurring due to natural attenuation.
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Table 1

Soil Analytical Results

South Fuel Farm; 4th Quarter 2005
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B-7 86-B7-S-1201-05 2 12/1/2005 | 0.00493 U | 0.00493 U | 0.00493 U | 0.00986 U | 0.00493 U | 0.00933 U | 0.0374 U | 0.0374 U | 0.0374 U | 0.0374 U | 0.00371 U | 0.00371 U | 0.00371 U | 0.00371 U | 0.00371 U | 0.00371 U | 0.00371 U | 0.00933 U | 0.00371 U | 0.0188 U | 0.00371 U | 0.00371 U [ 0.00371 U | 8.99 UJ NA NA NA NA NA
B-31 86-B31-S-1201-05 2 12/1/2005 |0.00517 U | 0.00517 U| 0.00517 U | 0.0103 U [ 0.00517 U| 0.0216 J [0.0359 U [0.0359 U [ 0.0232 J [ 0.0359 U | 0.00356 U | 0.00356 U | 0.00356 U | 0.0199 J | 0.00356 U | 0.00356 U | 0.00356 U | 0.00896 U | 0.00356 U | 0.018 U | 0.00356 U | 0.00356 U | 0.00356 U | 10.7 JB NA NA NA NA NA
B-41 86-B41-S-1201-05 4 12/1/2005 0.23U 0.23U 0.23U 0.459 U 0.23U 0.112J 1.75J 1.38J 0.189U | 0.0322J| 0.0187 U | 0.0187 U | 0.0187 U | 0.0187 U | 0.0187 U | 0.0187 U | 0.0187 U | 0.0471 U | 0.0187 U | 0.0592 J | 0.0415J 0.117J 0.0372J | 1970 JB | 504.927 JB | 1130.903 JB | 26.691 JB | 11.221 JB | 43.644 JB
B-70 86-B70-S-1201-05 4 12/1/2005 | 0.00263 J | 0.00123 J | 0.00451 J [ 0.00569 J [ 0.00529 U | 0.0873U [ 0.35U 0.35U 0.35U 0.35U 0.019J 0.257 J 0.705 0.797 0.244J 0.522J 0.477J 0.726 J 0.545 0.0948J | 0.475J 0.149J 0.415J | 22.8JB NA NA NA NA NA
B-96 86-B96-S-1201-05 4 12/1/2005 0.249U 0.249U 0.249U 0.498 U 0.249U 0.017U [0.0682 U|0.0682 U|0.0682 U | 0.0682 U | 0.00676 U | 0.00676 U | 0.00676 U | 0.00676 U | 0.00676 U | 0.00676 U | 0.00676 U| 0.017 U | 0.00676 U | 0.0342 U | 0.00676 U | 0.00676 U | 0.00676 U| 8.3 UJ NA NA NA NA NA
B-99 86-B99-S-1201-05 4 12/1/2005 | 0.00439 U | 0.00439 U | 0.00439 U | 0.00879 U | 0.00439 U | 0.0376 J | 0.0287 J [ 0.0385 U [ 0.0385 U | 0.0385 U | 0.00381 U | 0.00381 U | 0.00735 |0.00381 U [0.00381U| 0.179J 0.00935 | 0.0517 J [0.00381 U|0.0193 U[0.00381 U| 0.00768 |[0.00381 U | 43.9JB NA NA NA NA NA
B-101 86-B101-S-1201-05 4 12/1/2005 | 0.00508 U | 0.00508 U | 0.00508 U | 0.0102 U | 0.00508 U | 0.00885 U | 0.0355 U | 0.0355 U | 0.0355 U | 0.0355 U | 0.00352 U | 0.00352 U | 0.00352 U | 0.00838 | 0.00352 U | 0.00331J | 0.00352 U | 0.00449 J | 0.00352 U | 0.0178 U | 0.00352 U | 0.00352 U | 0.00352 U | 8.53 UJ NA NA NA NA NA
B-104 86-B104-S-1201-05 | 4 12/1/2005 | 0.00514 U | 0.00514 U| 0.00779 | 0.00502J [0.00514 U| 0.0455U [ 0.182U | 0.182U [ 0.182U | 0.182U | 0.0181 U | 0.0181 U 0.0364 0.0353 0.0136J | 0.0181U | 0.0181U | 0.056J | 0.0181U | 0.0915U | 0.0181U | 0.0181 U | 0.0927J |1380JB| 0.858 JB | 331.275JB | 743.94JB|[ 139.018 JB| 1.17JB
B-106 86-B106-S-1201-05 4 12/1/2005 | 0.00503 U | 0.00503 U | 0.00503 U | 0.0101 U | 0.00503 U| 0.0453 U | 0.182U | 0.182U | 0.182U | 0.182 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.018 U 0.0167 J 0.018U (0.0911U| 0.018 U 0.018 U 0.018U | 19.7JB NA NA NA NA NA
B-110 86-B110-S-1201-05 | 2 12/1/2005 | 0.00508 U | 0.00508 U | 0.00508 U [ 0.0102 U [ 0.00508 U [ 0.00996 U [ 0.04 U 0.04 U 0.04 U 0.04U [0.00396 U | 0.00396 U [ 0.00396 U | 0.00396 U | 0.00396 U | 0.00396 U | 0.00396 U | 0.00996 U | 0.00396 U | 0.02 U | 0.00396 U | 0.00396 U | 0.00396 U | 9.53 UJ NA NA NA NA NA
B-137 86-B137-S-1201-05 4 12/1/2005 | 0.00529 U | 0.00529 U | 0.00529 U | 0.0106 U | 0.00529 U | 0.0091 U | 0.0365 U | 0.0365 U | 0.0365 U | 0.0365 U [ 0.00362 U | 0.00362 U | 0.00362 U | 0.00362 U | 0.00362 U | 0.00362 U | 0.00362 U | 0.0091 U | 0.00362 U | 0.0183 U | 0.00362 U | 0.00362 U [ 0.00362 U | 9.5JB NA NA NA NA NA
B-146 86-B146-S-1201-05 | 4 12/1/2005 | 0.00523 U | 0.00523 U | 0.000974 J | 0.00248 J | 0.00523 U | 0.00886 U | 0.0356 U [ 0.0132 J [ 0.0356 U | 0.0356 U [ 0.00352 U | 0.0228 J [0.00352 U| 0.0105 [ 0.00366J | 0.0258 J [0.00352 U | 0.0164 J 0.038J |0.0178U| 0.0092 [0.00352U| 0.00516 | 13.4JB NA NA NA NA NA
B-158 86-B158-S-1201-05 2 12/1/2005 | 0.00515 U | 0.00515 U | 0.00515 U | 0.0103 U | 0.00515 U| 0.009 U |0.0361 U|0.0361 U|0.0361 U | 0.0361 U | 0.00358 U | 0.00358 U | 0.00358 U | 0.00358 U | 0.00358 U [ 0.00358 U | 0.00358 U| 0.009 U | 0.00358 U | 0.0181 U | 0.00358 U | 0.00358 U | 0.00358 U | 6.36 JB NA NA NA NA NA
B-167 86-B167-S-1201-05 | 2 12/1/2005 | 0.00571 U | 0.00571 U | 0.00571 U | 0.0114 U | 0.00571 U [ 0.00996 U | 0.0399 U [ 0.0399 U [ 0.0399 U [ 0.0399 U [ 0.00396 U [ 0.0097 J [ 0.0102J | 0.0202J [ 0.00652J | 0.029J [ 0.00638J [ 0.0164J [ 0.0749J 0.02U | 0.00693J|0.00396 U | 0.0145J | 14.9JB NA NA NA NA NA
B-189 86-B189-S-1201-05 4 12/1/2005 | 0.00534 U | 0.00534 U | 0.00534 U | 0.0107 U | 0.00534 U | 0.00892 U | 0.0358 U | 0.0358 U | 0.0358 U | 0.0358 U | 0.00355 U | 0.00355 U | 0.00355 U | 0.00355 U | 0.00355 U | 0.00355 U | 0.00355 U | 0.00892 U | 0.00355 U | 0.0179 U | 0.00355 U | 0.00355 U | 0.00355 U | 7.38 JB NA NA NA NA NA
Notes:

All concentrations reported in micrograms per kilogram (mg/kg) unless otherwise noted.
1=Ch 62-777 F.A.C Soil Cleanup Target Level (SCTLs) reported in mg/kg
U - The analyte was analyzed for , but not detected.
J - Resultis estimated

UJ- Value non-detected estimated.
JB- Estimate value..The analyte was detected in the associated method and/or calibration blank.
Bold values indicate compounds that exceed Residential Direct Exposure Level
Shaded values indicate compounds that exceed Leachability to GW Criteria
NA - Not Analyzed
NE - Not Established




TABLE 2
Groundwater Analytical Results
South Fuel Farm; 2d Quarter 2005
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CEF-043-2N  |86-CEF43-2N-Q2-05 6/16/2005 |5U [7.24 |7.7J |5U |10U [4.01J |2.53 |2.01J [15U (9170JB
CEF-043-6N |86-CEF43-6N-Q2-05 6/16/2005 [5U |[5U [10U |5U |J10U (1U 1U |0.25U |17 |1100JB
CEF-043-7N |86-CEF43-7N-Q2-05 6/16/2005 [5U [5U [10U |5U |10U (1U 1U |0.25U (15U [184 JB
CEF-043-9N  |86-CEF43-9N-Q2-05 6/16/2005 |5U [7.87 [19.4 |5U |10U (7.87J [1.73 |11.9 |15U |3170JB
CEF-043-33N |86-CEF43-33N-Q2-05 6/16/2005 [5U [5U [10U |5U |1.05J (1 U 1U |0.25U (15U [175JB
CEF-043-38N |86-CEF43-38N-Q2-05 6/16/2005 [5U |[5U [10U |5U |J10U (1U 1U [0.25U |15U |183JB

Notes:

All concentrations reported in micrograms per liter (ug/L).

GCTL - Groundwater Cleanup Target Level

NADC - Natural Attenuation Default Concentration

1 =Ch 62-777 FAC Groundwater Cleanup Target Levels (GCTLs) reported in pg/L

U - The analyte was analyzed for , but not detected.

J - Result is estimated

JB- Estimate value..The analyte was detected in the associated method and/or calibration blank.
Bold indicates concentration exceeds Groundwater Target Cleanup Level
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Attachment A
Historical Groundwater Analytical Data




TABLE A-1

South Fuel Farm Histoncal 5o Analytical Rasus

[Direct Exposure Rasioantial | 1.1 1100 380 5300 3200 40 [f] 50 1800 1100 18000 1.4 0.1 14 15 2300 140 15 0.1 2200 2900 2000 2200 340

Loachability to GW Crilaria © 0.007 0.6 05 02 0.2 1.7 22 5.1 FX] 27 2500 3.2 B 10 25 32000 77 28 30 160 1200 250 EE 340
T = . z z e 8 §
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B-7 | 32299 |NA| 011U | o11u | 01U | 033U | 064U WS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 84
siar00 | | coo1u | oootu | oootw | oooau | ocoo2u | ootew | oo3vu |ooaru| ootsu | 0037V | 0001BU | 00018U | 0002V | 0.0037U | 00018V | 0.003U | QOMEU | 0.001BU | 0.0036U | 0003V | 0.0037U | 0037U | D.0018U 8
1ons01 | 2 | oootu | oooru | pootu | 0oo31b | oootu | 0597U | 006U | 006U | 006U | 006U | DOBU | 006U 008U 005U 006U 0.06U 0.06U 006U | 006U | 006U | 0OBU 006U 006U 18U
101002 | 2 | 0.00102J | 0.001414 ] 0.003254| 0.0119 |0.00588 U |0.00884 U 0,0177U |0.0177 U] 0.00353 U [ 0.0353 U| 0.0177 U |0.00353 U] 0.00353 U | 0.00353 U | 000353 U |0.00353 U| 0.00353 U | 0.00353 U | 0.00353U| 0.0177 U | 0.00353 U | 0.00353 U | 0.00353 U | 8.42U
1115003 2 | 0.00486 U | 0.00486 U | 0.00486 U | 0.00971 U | 0.00486 U | 000966 U| 0.0387 U |0.0387 U| 0.0387 U | 0,0387 U| 0.00384 U | 0,00384 U| 0.00384 U | 0.00384 LI | 0.00384 U | 0.00384 U| 0.00384 U | 0.00866 U | 0.00384 U| 0.0194 U | 0.00384 U | 0.00384 U | 0.00384 U | 127
1207/04 2 | 0.00504 U | 0.00504 U] 0.00504 U | 0.0101U | 0.00504 U | 0.00014 U] 0.0367U |0.0267 U} 0.0367 U | 0.0367 U | 0.00363 U |0.00363 U| 0.00363 U | 0.00363 U | 0.00363 U | 0.00363 U| 0.00363 U | 0.00814 U | 0.00363U| 0.0184 U | 0.00363 U | 0.00363 U | 0.00363U | 358

B-31 | 32289 | WA| DO12U | 0012U | 0.012U | 00360 | DOT1U WS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS 170
e300 | WA | ooot1u | omor1u | ooor1u | coosru | ooozu | oozu | oo4b | 004U | 002U | 004U | 0002U | DOORU 0.002 0.004U | 000U 0.01 ooozl | ooozs 0.01 00040 | D004V | 004U | DODZU 180
101801 | 4 | 0oot1u | 0.0011U | 0.oo11U | 000330 | 0.0011U | 0604U | 0OBU | 006U | 0OGU | 006U | DO6U | 008U 0.06U 006U 0.06 U 006U 0.06U 006U | 006U | 00BU 0.08U 006U 0.06U 18U
1oM002 | 3 | 02250 | o.225u | oos06d | 045U | o225u |o.oo0ssaul 0.0173U [0,0173U]0.00345 U | 0.0345U| 0.0173 U |0.00345 U| 0.00345 U | 0.00345 U | 0.00345 U | 0.00345 U| 0.00345 U | 0.00345 U [ 0.00345U| 0.01730 | 0.0116 [0.00345U | 0.00345U | .38
11503 | 2 | 0.00518U | 0.00518 L) 0.00518 U| 0.0104 U | 0.00518 U | 0.00935U| 003750 (0.0375U 0.0375U |0.0375 | 0.00372 U 0.00372 U | 0.00372 U [ 0.00372 U | 0.00372 U | 0.00372 U| 0.00372 U | 0.00935 U | 000372 U| 0.0188 U | 0.00372 U | 0.00372 U | 0.00372U | 9.01U
12/704 2 | 04810 104 02780 |TUBEITT| 041U 1.2 ERLS 3.49 03021 | 03920 | 00380U | 00389 | oo03eay | 0.0388U | o03esU | 003esu | oo3saU | oosvsu | 0.0389U | 005310 | 0.0389 U | 0.0389U | 0.0389 U |144008

B-41 | 03/22/99 | M/A | 00130 | 0.013U | 00130 | 0.038U | 0.076U NS NS NS NS NS NS NS (B NS NS NS NS NS NS NS NS NS NS 30
oo | NA | 055U 055U 055U 24007 11u B TR - S 1u 2u 0.0881 | 009BU | 0.098U 02U 0.098 U 02U 008U | 0098U | 0agu 0.21 0.88 02U 0088U | 460
1ot | 4 | cooiiu | coot1u | oot | 0o033u | ooot1u | os7eu | ooseu |ooseu| ooseu |ooseu | oossu | ooseu | coseu | oossu | oossu | oosew | owossu | oossu | ooseu | DosBU | 00SaU | 00S58U | 0058U | 17U
101002 | 4 | 02190 | 0.218U | 02190 | 04370 | 02190 |0.00859U| 0.0172U |0.0172U]0.00344 U |0.0344 U| 0.0172 U [0.00344 U| 0.00344 U | 0.00344 U | 0.00344 U | 0.00344 U| 0.00344 U | 0.00344 U [ 0,00344 U | 0.0172 U | 0.00344 U | 0.00344 U | 0.00344 U | 71840
1503 | 4 | 02120 | o212v | oz12u [T01587| c212u |ocosedu]| 0086 0.0395U( 00395 U |0.0385 U|0.00391 U]0.00391 U] 0.00146J | 0.00147 J | 0.003891 U [0.00391 U] 0.00391U | 0.00984 U | 0.00391 U | 0.0198 L | 0.00351 U | 0.00391 U | 0.00391 U | 10400
127704 | 4 | 0242v | o242u | 02420 | D48sU | D242u | 00145 | 00628 |0.0394U) 00394 U 00394 U] 00035 U | 00443 | 00039V | 0.00390 | 00039V | 0.0039U | 0.0039U | 0.00981 U| 0.0039U | 0.0157U | 00256 | 0.0038U | 0.0717 | 320048

B70 | /2289 | WA | 013U 013U 013U 04U 08U NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS N3 N5 NS | B30
oo | wa | o004 | oooru | poo2 o01e | ooozu | opzut | oodiu |ood1u| oo 008 | 0oo2ut| oo 0,005 0.04 o1z | oomau | ood3 00025 | ooo4uU | Doo4U | 0.091 opa1u | o148 | 100
101801 | 4 | 00012V (000120 00012V | 0.0036U | 0.0012U | 0.565U | 0.056U | 0.035J | 0.056U | 0056 U | 0.056U | 0.0053) | 0.007J 0015 | 0056U | 0018 0.008J 00100 | 0.056U | 0D.056U | 0.058U | D.o049J | 0.0057J &4
101002 | 4 | 0.00141J | 000104 0 0.00337 4| 0.0102 |000495U | 09514 | 0.0161U |0.0161U| 0.00814J [0.03220U| 00161 U | 005544 | 0.0847) | 007850 | 0.0747) | 0.0746J | 009520 | 005880 | 0.0616J | 0.0161U | 0168 | Do222J | 006214 | 1144
10503 | 4 | 0.00547 [0.001360] 0.0175B | 0.0164 000496 U | HET T |0 07380 | 0.738 U | 0.0731U | 0.0731U | 0.0731U | 0.0731U | 007310 | 007310 | 00731V | 04840 | 0.0731U | 037U | 007310 | 0.0731U | 0,134 035
127104 4 | 0.00465 U | 0.00485 U | 0.00485 U | 0.00029 U | 0.00485 U | 0.00853 U| 0.0342U [0.0342U| 0,0342 U |0.0342 U|0.00338 U | 0.00329 U | 0.00338 U | 0.00338 U | 0.00339 U |0.00338 U| 0.00339 U | 0.00853 U | 0.00338 U] 0.0172 U | 0.00339 U | 0.00338 U | 0.00339 U | 9.33 48

B-86 | 3298 | NA [ 01U 0.25 01U 58 063U NS NS NS NS NS NS NS NS NS NS HE [H NS NS NE NS NS NS 7800
gnamo | NIA | 022U 022U 022U | 0.65U 043U 0.074 0.48 0.58 0.032 0.058 0.039 0.015 0.012 0.02 0.011 0.005 0.021 0.0063 | 0.0087 011 0.004 U 0.28 0002U | 1800
101801 | 4 | 0024 0.017 00017 | 0.0141 | 0.001U4 | 0562 | 006U | 0056W| 0056U | 005U | D.0S6U | 0.018 0.056 U 0.033 0.015 0.016 0.018 0014 | 0056V | 0056V | 0056V | 0056U | o128 969
1oz | 4 | 02600 | o260y | 0260U | 053U | 0260U | 00404y | 00807 U |ooso7ul oote1u | 04810 | opsovu | 001U | 001610 | 00181 U | 00110 | 00161 U | 006U | D0tEIU | D.0161U | 0.0807TU | 002744 | 001610 | 01420 | 27104
117503 4 | 0.00517 U | 0.00188 J | 00013 B | 0.00834 J | 0.00517 U 0.135 0.0382 1 |0.0382U( 0.0382 U |0.0382 U | 0.00378 U|0.00378 LJ| 0.00378 U | 0.00378 U| 0.00378 U |0.00378 U| 0.00378 U | 0.00952 U | 0.00378 U | D.0191 L | 0.00378 0| 00259 |0.00378 L m
12704 | 4 | o216 | 026U | 02160 | 433U | o2eu [TEAGY 5507 2450 | oazu | o772 | 00336 |oo33suU | 003360 | 003360 | 003360 | 003360 | 003360 | Dos46U | 003380 | 06480 | 003360 | 0.0336U | 0455

B-09 | ar2rs | WA [ 01U oy 011U [ 033U 067U NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
91300 | NIA | 0001 0.001U | opot1s | 00097 | ooozu | oozu 04U | oo 0.14 0.04U | 0.004 | 0.0078 0.016 0.025 0.0057 0.024 0.02 2013 0019 | D004V | 0052 004U 0.028
101801 | 4 | 002U (000120000120 | 000350 | 00012V | 05930 | oossu | ooseu| oosou |oossu| oosau | 00274 | 0.0824 0.040J 0.017d 0.029J 0.0404 0024) | 00590 | D.0SSU | 0.046) | 0024 | 0015
10010002 4 | 0.00157 J | 0.00156 J | 0.00516 0.0154 | 0.004820 | 00235 | 00171V |0017IU]| 00090 |0.0342U( 0.0171U | D165) 0.0713J | 008054 | 0.0357J) | 0.0418) 0117 J 0.0351J |0.00342U) 001F1U | 0223) 0.0306 J 0.147J
11503 | 4 |0.00517U | 0001884 ] 0.0013 B | 0.00894 4| 000517U | 0.135 | 0.03e2U |o03e2U| 00382 U |0.0382 U|0.00378 U|0.00378 U| 0.00378 U | 0.00378 U | 0.00378 U | 0.00378 U| 0.00378 U | 0.00952 U | 0.00378 U | 0.0191U | 0.00378 U | 0.0258 |0.00378 U
127/04 | 4 | 02350 | 0.235u | 02350 | 047U | 0235U |0.00887 U 0.0356U |0.0356 U] 0.0856 U | 0.0356 U | 0.00353 U|0.00353 U| 0.00353 U | 0.00353 U | 0.00353U | 0.071 | 0.00353U | 0.00887 U| 0.0325 | 0.0179U | 0.00353 U | 0.00353 U | 0.00353 U

B-101| /2298 | N/A | 012U 012U 012U | 036U | 072U NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
g1a00 | NA | 000110 | 00011U | o0011U | 0o031u | ooozu | opziu | oosuz |oodzu| Do21U | DO4UZ| 0021V | DOZIU 0.006 0.0066 0.0029 0.018 0.0046 0.008 0.0084 | 0.0040 | 004UZ | 0.04U2 [ DOZIU
1001801 | 4 | 000088 | 0.001U | 00012 | 0003U | DOO1U | 05720 0.206 1.08 017 128 | 0.057U | 0O57U | DOSTU | DOS7U | 0O5TU | DOSTU 114 00570 | DOSTU | 0321 1.84 0.912 0.201
1oMo02 | 4 | 02680 | 0268U | 02680 | 05370 | o268U | o8o5u | 1810 | 161U | 08220 | 3220 | 161U | D322V | 03220 | 0322V | ©322U | 09z2uU | oaz2u | o322U | 0322V | 161U 248 103 677
19503 | 4 |0.00586U |0.00586 U| 000586 U| 0.0117 U | 000586 U | Dos0aU | o204u | o204u | o204y |oD204U | 002020 | 00304 | 002020 | 002020 | 00202V | 00202U | 00202V | DOS09U | 00202U | D020 | 002020 | 00241 | Do202U
12704 4 | 0.00477 U | 0.00477 U | 0.00477 U} 0.00120 | 000477 W | 000916 U | 0.0367 U |0.0367 U] 0.0367 U | 0.0367 U| 0.00364 U §0.00364 U | 0.00364 U | 0.00364 U | 0.00364 U | 0.00364 U] 0.00364 U | 0.00916 U | 0.00364 U | 00184 U | 0.00364 U | 0.00364 U | 0.00364 U

B-104]| 322099 [ WA | 011U RERY) 011U | 033U 067U NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS NS
81300 | A | 000U | o001U | 00018 | 00084 | 00020 | 002Ut | 00410 | 00410 | 00201 | 00410 | D002 | 000201 | 00020 | 00410 | 0O0ZUY | DO04U | 000ZU1 | 002U | 0.0041U | 00040 | 000410 | 0041U | O0D2ZUA
1001801 | 4 | 000102 | 0001 U2 | 0001U2 | 000350 | 000102 | 05890 | 0057U |oos57u| oos57u |o005TU| 00STU | 005TU | 0O5TU | 0011 | 0057U | 00041 | 00STU | DOSTU | 00STU | 00S7TU | 000490 | 00STU | 0.014)
1oiov02 | 4 | 0001890 |oo0zeed| o107 0028 | 0,00584 U |0.00864 U| 00173V |0.0173 U|0.00345 U | 0.0346 U| 0.0173 U |0.00346 U| 0.00346 U | 0.00346 U | 0.00348 U | 0.00346 U| 0.00346 U | 0.00346 U | 0.00345 U | 0.0173 U | 0.00346 U | D.00346 U | 0.00346 U
111503 | 4 |0.00548 U | 0.00548 U|0.00548 U| 0.00165J | 0,00548 U | 0.00830 U| 0.0377U |0.0377 U| 0,0377 U | 0.0377 U| 0,00373 U|0.00373 U| 0,00373 U | 0.00373 U | 0.00373 U |0,00373 U| 0.00373 U | 0.00838 U | 000373 U | 0.01B9U | 0.00373 U | 0.00373 U | 0.00373 U
1277/04 | 4 | 0.00495 U | 0.00495 U] 0.00495 U | 0.00989 U | 0.,00495 U | 0.00872U| 00350 | 00350 | 00350 | 00350 | 000347 U] 00351 | 0.00347 U | 0.00347 U | 0.00347 U | 0.00347 U| 0.00347 U | 0.00872 U | 0.00347 U | 0.0175U | 0.00347 U | 0.00347 U | 0.00347 U
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TABLE A-1
South Fual Fam Historical Soll Analytical Results

Dol Expasura Rosdontal | 1.1 1100 360 5500 3200 40 68 80 1500 1100 18000 14 0.1 14 15 2300 140 15 0.1 2200 2500 2000 2200 340
Ceachabiity 1o GW Crilena | 0,007 06 0.5 0.2 02 17 22 6.1 2.1 27 2500 32 8 10 5 32000 77 28 30 160 1200 250 860 340
" 7 H o H 2 H s g
i : : g I S § ] | £ 2| € | & :
E & i 2 T 3 £ ® B 8 £ € = = £ 2 ] g
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[B-106 | arzzims | WA | o120 012U o120 0.37 U 075U NS NS NS NS HS NS NS HS NS NS NS NS NS NS NS NS NS NS 3200
911300 | WA | 0001U | 0001 0002 | 00145 | 0002U | @18 24 03au | 047 | 038U | ootsu | o062 0g8 | o0m7 062 05 0.89 0.31 034 | ooy | o093 038U 28 1000
10148001 | 4 | 000110 | 000110 | 0.0011U | 0.0033U | 000110 | 055U0 | 0055U | 0.055U | 0055V | 0.055U | 0055 | 0023 0,040 00370 | 0.055U | D.0404 0,034 0038 | 0055U | o.055u | oossu | 0023 0.018) a7
101002 | 4 |0.00479 0| 0001320 | 000484 | 0.0122 |0.00473U| 0425 | 00167V |0.0167U|0.00334 U|0.0334 U| 0.0167 U |0.003340U| 00197 00303 | 0.00334U | 00385 0.0303 | 0.00334 U |0.00334 U| 0.0167U | 0.0781 |000334U| 00408 |77483
11503 4 | 0.00522 U | 0,00522 U | 0,00348 B | 0,00151 J | 0.00522 U | 0.00917 U| 0.0368 U |0.0368 | D.0368 L |0.0368 U|0.00365 U |0.00365 U] 0.00487 | 0.0134 00107 |0.00365U| 00282 | 0.00917 U |0.00365U| 0.0185U | 0.00565 |0.00365U | 0.00365 U | 401
127104 4 | 0.00447 U | 0.00447 U | 0.00447 U | 0.00825 U | 0.00447 U [ 0.00854 U] 0.0343 U [0.0343 U] 0.0343 U [0.0343 U] 0.0034 U | 0.0034 U | 0.0034 U | 0.0034U | 0.0034U | 00034V | 00034 |0.00854 U 0.0034 U | 0.0172U | 0.0034 U | 0.0034U | 0.0034 U | 601JB
B-110| ar22m8 | WA | 013U 013U 0130 | 0asu 078U NS NS NS NS NS NS NS HS NS NS NS NS NS NS NS NS NS NS 1000
813100 | WA | 0.097U | 0087V | 0097U | 0285V 02U 097U 19U 19v |EEEEE| 42 0097 U | 0.087U | 00983U o019y | 00s7u | oasu 16 007U | 08U 023 01580 19U 0.087U | 530
10/18/01 4 Q001U | 00010 | O00IU | D0O3U | 00010 05750 | 005TU [ 0O57U | QO57TU [ 0.05TU | 0O5TU | 0.057U 0osTu 0.057U 0.057U 0.057U 0.057 U 0.057U 0.057U | 0057 U 00570 | 0057 U 0.057 U 77U
whoo2 | 4 | o248U | 02480 | 02480 | 04050 | 02480 |0.00857 U| 0.0M71U |0.01710| 0.00343 U|0.0343 U| 00171 U |0.00343 U | 0,00343 U | 0.00343 U | 0.00343 U {0.00343 U| 0.00343 U | 0.00343 U [ 0.00343 U] 0.0171U | 0.00343 U | 0.00343 U | 0.00343 U| 814U
115003 2 | o.00523 U 0.00523 U | 0.00523 U | 0.0105U | 0.00523 U | 0.00888 U| 0.0356U [0.0356 U] 0.0356 L |0.0356 U[0.00353 U | 0,00353 U] D.00353 U | 0.00353 U | 0.00353 U | 0.00353 U| 0,00253 U | 0,00888 U |0,00353 U] 0.0178U | 0.00353 U | 0.00353 L4 | 0.00353 U | 951
127104 2 | 0.00466 U | 0.00466 U | 0,00466 U | 0.00932 U| 0.00466 U | 0.00867 U| 0.0348U [0.0348 U| 0.0348 U [0.0348 U|0.00345 U | 0.00345 U| 0.00345 U | 0.00345 U | 0.00345 U | 0.00345 U| 0.00345 U | 0.00867 U |0.00345 U] 0.0174 U | 0.00345 U | 0.00345 L | 0.00345 U | 7.85J8
B-137] 2299 |HA| oau 01U 01U | 052 063U NS NS NS NS NS NS NS HS NS NS NS NS NS NS NS NS NS NS 1200
91300 | W/A | 000103 | 000103 | coo1u3 | ocoos | coozu | ocozu 004U | 004U | 002U | 004U | 0002U | 00020 | 00020 | 0.004U | 00020 | 0.004U | 0.002U | 0.002U | 0.003U9] 0004V | 0004V | 004U | D002V 8
wneor | 2 |oeoctzu|ocooi2u| 000120 o00a7u | 0001 2u| 05630 | 0.056U | 0056U | 00S6U | 00s6U | o056V | cossu | oossU | ooseU | 0OSEU | 0056V | 0.056U | 0056V | 0.0S6U | 0.056U | 0.056U | 0055U | 00%6U | 17U
10002 | 4 | 0001610 | 000108 | 0.00414J | 0.0111 | 0.00487 U | 0.00811 U| 0.0162U |0.0162 19| 0.00325 U |0.0325 U| 0.0162 U |0.00325 U| 0.00325 U | 0.00325 U | 0.00325 U {0.00325 U] 0.00325 U | 0.00325U | 0,00325 U] 0.0162U | 0.00325 U | 0.00325 0 | 0.00325U | 127
1145003 4 | 000124 | 0.00533 U | 0,00226 B | 0.00337 )| 0.00533 U | 000817 U] 00368V (0.0368 U| 0.0368 U |0,0368 U|0.00364 U | 0,00364 U| 0.00364 U | 0.00364 U | 0.00364 U | 0.00364 U| D.00364 U | 0.00817 U |0.00264 U] 0.0184U | 0.00364U| 00155 [000364U| 229
12704 4 | o2s5u | 02550 | o255U | o510 | o0255U |o.00851 0] 0.0358U [0.0358 U] 0.0358 U [0.0358 U|0.00354 U | 0.00354 U| 0.00354 U | 0.00354 U | 0.00354 U | 0.00354 U| 0.00354 U | 0.00891 U |0.00354 U] 0.0170U [ 0.00354 U | 000354 U| 0103 | 1408
B-146] 32299 [HWA| oau EI] 01U 031U 063U NS NS NS NS HS NS NS HS NS NS NS NS NS NS NS NS NS NS 1000
91300 | N/A | D.001U3 | 0001U3 | Oo0Z o006 | 0.002u 0.028 0041U | 0041U | 00201 | Do41U| 0002U | DO0ZU 0.008 | 000410 | 0002U | 0.004U | 0002V | 0002V | 0.004U | 0005 | 0.0041U [ 0.041U | 0002V 13
wnael | 4 | oooiuz | ooo1uz | oooiuz | oooa7u | 000 U2 | 054U | 0.054U | 0054U | 00540 | 00540 | 0.054U | 0.054U | 00059 0.0099 0.017 0.054U 0.184 00092 | 0.054U | 0012 0.185 0.054U 0029 | 1640
10410402 4 02390 |TT61677| 023U | 322 | oz330 03920 | 0783U [O783U | 057U [ 157U | 0783 U | 057U 0157 U 01570 0157 U 0157 U 0157 U 0.157U 0.157U | 0.7E3U 1.04 0157 U 3.18 41&0
117503 4 | 000514 U|0.00514 U | 0,00514 U | 0.0103 U | 0.00514 U | 0,00886 U| 0.0356 U |0.0356 | 0.0356 L | 0.0356 U|0.00352 U | 0,00352 U| 0.00352 U | 0.00352 U | 0.00352 U | 0.00352 U| 0.00352 U | 0.00B86 U | 0.00352 U] 0.0178 U | 0.00352 U | 0.00352 U| 0.00352 U [ 385
12/8/04 4 | 000470 | 0.0047 U | 0.0047 U | 0.00362J | 0.0047 U |0.00871 U] 0.0348U [0.0343 U] 0.0345 U [0.0345 U|0.00346 0| 00178 | 0.00346 U |0.00346 U| 000567 | 0.0074 [ 0.00346U | 0.00891 0025 | 001750 [0.00345U | 0.00346 | 0.00346 U | 43.5.8
B158| 3/22/89 | WA [ 0120 0120 01z0 | 0D3BU CEET] MS N5 NS HS HS NS NS HS NS NS NS NS NS NS NS NS NS NS 9.5
91300 | WA | Doms 0,003 0.002 00342 | 0.002U 0.13 0.041U | 00410 | 002U1 | 0041U | 0002V | 0002V 0.004 | 0.00a1U | D0O028 0.01 o.00zu | o002y 0.005 0.01 000410 | 0.041U | Doozu | B2U
10/18/01 4 | 000102 | 0001 U2 | 0.001U2 | 0.0037U | 0.001U2 | 0.5%6U 006U 006U 006U 0060 n.06uU Q060 0060 oosU 006U 006U 006U 006U 0.06 U 006U 006U 0.06 U 0.06L 18U
11002 | 2 | oood41d | ooo268J | 000622 | 0.0252 | 0.00188 .0 |0.00825 U| D065V |0.01850| 0.0033U | 0.033U | 0.0165U | 0.0033U | 000678 | 0.00766 | 000396 | 0.0202 | 0.0033U | 0.0033U [ 000330 | 0.0065U | 0.0128 | 00033V | 0.00330 | 584
11/5/03 2 | 0.00537 U 0.00108 J | 0.00537 U | 0.00233 J | 0.00537 U | 0.00908 U| 0.0364 U [0.0364 | 0.0364 U [0.0364 U|0.00361 U| 0.0552 0084 | 0.00361U) 00558 0.0802 0.0476 0.062 0.0668 | 0.0183U | 0.00361 U | 0.00361U| 0.108 16.8
12/8/04 2 | o.oo468 U 0.00111J | 0.00468 U 0.00333 J | 0.00469 U | 0.00852 U] 0.0346U [0.0346 U] 00325J (00346 U] 0.00354 | 0204 0.113 0.0867 0145 0.0493 0.057 0.0518 0048 | o0173U | 00344 0.0101 0.0701 | 63.5.8
B-167| /2289 |MNA| 0120 0.45 028 | 28 072U NS NS NS NS N5 NS NS 5] NS NS NS S NS M5 NS (5 NS NS Az00 |
H13/00 | N/A | 0.0011U | 0.001TU f 0.0011U | 00031U | Q002U 0p.ozuU 0.04U 0.04U 002U | 004U0| DOOZU | 0002U Qoozu 0.004 U o.oozu 0.004U 0.002u 0.002U 00040 | 0.004U ooo4u [GERT] ogo2u | 81U
w0801 | 4 | 0028 | 9k4) oos | 5334 0.0034 10357 |22y | asE 0188 | 0573U | 05730 | 05730 | 0S573U | 05730 | 05730 | 0573V 0.351 0573U | 05730 171 207 237 0573V | 11400
tvioo2 | 4 | o219u | 02180 | oZ18u | 043U | o200 | 805 | 21 349 | 033U | 334U | 167U | 0334U | 033U | 03340 | 033U [ 03340 | 033U | 033U | 0334U | 167U | 033U | 033U | 033U | 130
11/5103 2 | 0.00501 U|0.00501 U |0.00501 0| 001U |0.00501U|0.00869 0| 0.0345 U [0.0343 U| 0.0349 U (0.0345 U|0.00346 U | 0.00346 U| 0.0015J | 0.00194J | 0.00232 J |0.00345 U| D.00346 U | 0.00869 U | 0.00346 U| 0.0175 U | 0.00346 U | 0.00346 U | 0.00346 U
12/B104 2 | nz3asu | 02350 | o23su | o4eau | o235u | o533 581077 1980 | 003620 |0.0362 Uf0.00350 U | 0003508 U 000359 U | 0.00350 U | 000258 U [0.00359 U| 000358 U | 000803 U | 000350 U] 0.182U |ooo3ss Ul 02334 |oc0256 U |qB40J8
B-180| 3722/80 | WA [RERT) [FRENT] 011y 033uL 067U NS N§ NE NS NS NS NS NS LB} NS NS NS NS NS NS NS NS NS 74U
911300 | WA | 00018 | DODITU | 00038 | 00061 | 0.002U | 002U | 0041V |0041U | 00201 [ 00410 00020 | 0002V 0.004 | 0.00410 | 00021 0.005 o.002u 0.002 0004U | 0008 | 0.0041U | 0.041U 0.004 8.2u
10/18/01 4 | 000102 | 0.00062) | 0.001U2 | 00042 | 0.001U2 | <0.570 0.057U | 00130 | 0057U | 0.057U | D05TU | 0.05FU 0.057 U 0057 U 0.057 U 0.057U 0.057TU 0.057U 0.05TU | 0.057U 00570 | 0.057U 0.057U 18
10M002 | 2 | 0285U | 02850 | 0285U | 057U | 02850 |0.00953U| 0.0191U |0.019101]0.00381 U] 0.0381 U| 0.0181V |0.00381U| 000886 | 000503 | 000606 [0.00381U| 0.00381U | 0.00381U (0003810 0.0191U | 0014 |o0003B1U| 000832 | 102U
115103 4 |0.00582 U | 0.00583 U | 0.00583 U| 0.0117 U | 0.00583 U | 0.00967 U| 0.038B U [0.0388 U| 0.0388 U |0.0388 U|0.00385 U | 0.00385 U| 0.00385 U | 0.00387 | 0.00385 U |0.003B5U| 0.00385 U | 0.00967 U | 0.00385 U| 0.0195U | 0.00385 U | 0.00385U | 0.00385 0| 11
12/8/04 4 | 000174J | 000106J | 0.00333J| 00118 | 0.00457 U |0.00874 U] 0.0351U |0.0351 U] 0.0351 1L [0.0351 U|0.00348 U|0.00348 U] 0.00348 U | 0.00348 U | 0.00348 U {0.00348 U | 0.00348 U | 0.00874 U {0.00348 Uf 0.0176 U | 0.00348 U | 0.00348 U | 0.00348 U | 57,948
All values reported in miligram per kilogram (mg/kg)
1- Ch82-777 F.A.C Soil cleanup Target Level (SCTLs) reparted in mg/kg
bgs - below ground surface
U - result was not detected
N/A - nat available
NS - not sampled for compound
J = concentration is kess than the reporting limi but greater than the method detection limi
JB- Estimate value. The analyte was detected in the associated method and/ar calibration blank,
Boked values indicate the compounds that exceed the Direct Exposure SCTLs
Shaded values indicate the compounds that exceed the Leachability to groundwater SCTLs
Sampling events dated prior to 101801 were performed by previous CONTRACTOR.
Table A Attachment Axis A2



TABLE A-2
Groundwater Analytical Results
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CEF-043-2N 03/09/1998 <1 <1 <1 <2 <5 <10 5 3,500

05/19/1998 6 300 4,900 1,320 6,526 230 29 900

08/25/1998 <l 24 70 72 166 <10 15 9,000
12/14/1998 22 86 830 240 1,158 <10 22 4,200
04/10/2000 <5 100 380 290 770 56 19 30,000
05/09/2002  0.32 205 26.3 63 110.1 3.8 4.0B 24,600
05/27/2003 <5 229 <5 7.09 9.38 <0.25 <15 7,930
05/26/2004 <5 224 <5 26.9 49.3  40.1J <15 36400

CEF-043-6N 03/09/1998 730 930 1,500 55500 8,660 <100 = 51 15,000
05/19/1998 230 1,300 1,700 10,000 13,230 82 120 19,000
08/25/1998 60 400 360 1,820 2,640 <10 9 3,900
12/14/1998 24 280 85 2,580 2,969 <10 78 18,000
04/10/2000 11 190 80 880 1,161 <10 48 14,000
05/09/2002 <l 156 066 = 67.7 83.96 11 20 3,600
05/27/2003 <5 1.58 <5 6.89 8.47 <0.25 17 <84.8
05/26/2004 <5 10.3 <5 29.9 40.2 3.91 21  2220J

CEF-043-7N 03/09/1998 39 320 62 1,560 1,981 <10 76 14,000
05/19/1998 <501 2,300 300 10,200 12,800 54 120 12,000
08/25/1998 <1 90 10 1,050 1,150 <10 61 1,800
12/14/1998 <1 | 320 24 5,400 5,744 <10 7 19,000
04/10/2000 <1 3 2.2 12.6 18 <10 13 600

05/09/2002 <1 <1 <1 <3 <6 <0.21 4.2B 2,600
05/27/2003 <5 <5 <5 <10 <25 <0.25 59 <776
05/26/2004 <5 <5 <5 <10 0 <025 7.1J 1570

CEF-043-9N 03/09/1998 <2 12 <1 11.3 125 <10 15 1,300
05/19/1998 <2 18 13 68 87.3 62 17 1,300
08/25/1998 <2 1 <1 8 9 <10 <5 <200
12/14/1998 <2 18 <1 24 42 24 <5 300
04/10/2000 <1 23 4.2 78 105.2 18 20 1,500

05/09/2002 <l 18 0.4 71.4 89.8 30 10.5 = 5,300

05/27/2003 <5 16.8 <5 82.6 99.4 58.9 <15 21,500
05/26/2004 <5 272 331J 106 133.2 847 <15 8040J

CEF-043-33N  03/09/1998 <1 <1 <1 <2 <5 <10 5 <200
05/19/1998 <1 <1 <1 <2 <5 <10 5 <200

08/25/1998 <1 <1 <1 <2 <5 <10 10 <200

12/14/1998 <1 <1 <1 <2 <5 <10 <5 <200

04/10/2000 <1 <1 <1 <2 <5 <10 20 <200

05/09/2002 <l <1 <1 <3 <6 0.21J) <5 <370

05/28/2003 <5 <5 <5 <10 <25 <0.25 <15 <211

05/26/2004 <5 <5 <5 <10 0 <0.25 <15 <100

CEF-043-38N 03/09/1998 <1 <1 <1 <2 <5 <10 140 <200
05/19/1998 <1l <1 <1 <2 <5 <10 78 <200

08/25/1998 <1 <1 <1 1 1 <10 46 <200

12/14/1998 <l <1 <1 8.8 8.8 <10 54 <200

04/10/2000 <1 <1 <1 <2 <5 <10 49 <200

05/09/2002 <1 <1 <1 <3 <6 <0.21 25B <380

05/28/2003 <5 <5 <5 <10 <25 <0.25 <15 <131

05/26/2004 <5 <5 <5 <10 0 <0.25 <15 51J

Groundwater Criteria * 1 30 40 20 n/a 20 15 5000

Natural Attenuation Default

Source * 100 300 400 200 n/a 200 150 50000

All values reported in pg/L

1 =Ch 62-777 FAC Groundwater Cleanup Target Levels (GCTLSs) reported in pg/L

BTEX = sum of benzene, toluene, ethylbenzene, and xylene

N/A = not analyzed for this compound

Shaded values indicate the compounds that exceed the GCTLs

Bolded values indicate the compounds that exceed the natural attenuation default source criteria
B = compound is present in the method blank

J = concentration is less than the reporting limit but greater than the method detection limit
Sampling events dated prior to 5/9/02 were performed by previous contractors.

Sampling event dated 3/9/98 is the baseline sampling event.
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