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SITE 38 (OPERABLE UNIT 11)
EXECUTIVE SUMMARY

This report summarizes additional groundwater sampling activities conducted at Site 38
(Operable Unit 11) at the Naval Air Station Pensacola. Groundwater samples were collected from
December 7-13, 2000, using low-flow techniques to obtain samples exhibiting low turbidity. The
samples were submitted for selected volatile organic compound (VOC), semi-volatile organic
compound (SVOC) and metal analysis as outlined in the Site 38 Re-Sampling Memorandum.
Selected wells were also sampled for monitored natural attenuation (MNA) parameters. This

report presents the results of the sampling and evaluates the applicability of MNA at the site.
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Remedial Investigation Report Addendum 2
Site 38 (Operable Unit 11), NAS Pensacola, Pensacola, Florida
November 14, 2001

1.0 INTRODUCTION

In response to comments from the NAS Pensacola Tiér I Partnering Team, EnSafe conducted
re-sampling of selected monitoring wells at Site 38 (Operable Unit 11). Before sampling,
EnSafe evaluated the existing data and presented the data to the Tier 1 Partnering Team at
the September 25 and 26, 2000 meeting in Atlanta, Georgia. Agreements reached at the
Tier 1 meeting on which wells to sample and the associated analyses were summarized in a
memorandum titled Recommendation for Re-Sampling, Site 38 (EnSafe, October 6, 2000),
which is provided in Appendix A. In addition to the agreed upon analysis, groundwater was also
sampled for monitored natural attenuation (MNA) parameters from previously identified
MNA wells. This document summarizes the findings of the resampling event and also presents

an evaluation of the natural attenuation data.

Because this report is an addendum to the RI report, this document will present only
the methods and results of the current investigation. The reader is referred to the RI repdrt for
additional information regarding the site description, history and features, regional geology and
hydrogeology, and previous investigations. For previous monitored natural attenuation

evaluations, the reader is referred to the FS report.
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Remedial Investigation Report Addendum 2
Site 38 (Operable Unit 11), NAS Pensacola, Pensacola, Florida
November 14, 2001

2.0  FIELD INVESTIGATION AND METHODOLOGY

Groundwater from the eight Building 71 monitoring wells and 16 Building 604 monitoring wells
was sampled for volatile organic compounds (VOCs) and metals. Monitoring wells, 38GS02 and
38GS12 at Building 71 and 38GS15 and 38GS18 at Building 604, were also sampled for SVOCs.
Selected monitoring wells were sampled for specific geochemical parameters to evaluate the |
effectiveness of natural attenuation. Tables 2-1 and 2-2 summarize the sampled monitoring wells
and the analysis for Buildings 604 and 71, respectively. Figures 2-1 and 2-2 show the locations

of the monitoring wells.

Table 2-1
Wells Proposed for Resampling — Building 604 Area
Well ID TAL Metals TCL SVOCs TCL VOCs MNA
38GS07 X X
38GS08 X X X
38GS09 X X
38GS14 X X
38GS15 X X X
38GS17 X X X
38GS18 X X X
38GS19 X X X
38GS20 X X X
38GS21 X X
38GS22 X X
1138GS24 X X
38GS29 X X
38GS32 X X X
38GS28 X
38GI04 X X
38GI08 X X
Notes:
MNA — Monitored Natural Attenuation
TCL —  Target Compound List
SVOCs — Semivolatile Organic Compounds
VOCs — Volatile Organic Compounds
MNA — Monitored Natural Attenuation Parameters

2-1
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Table 2-2
Wells Proposed for Resampling — Building 71 Area

Well ID TAL Metals TCL SVOCs TCL VOCs MNA
38GS01 X X X
38GS02 X X X X
38GS03 X X X
38GS05 X X
38GS10 X X X
38GS11 X X
38GS12 X X X X
38GS13 X X

Notes:

MNA —  Monitored Natural Attenuation

TCL —  Target Compound List

SVOCs —  Semivolatile Organic Compounds

VOCs —  Volatile Organic Compounds

MNA —  Monitored Natural Attenuation Parameters

Before collecting groundwater samples, a depth to water measurement was collected from
each well. Groundwater samples were collected using the low-flow sampling technique. Purging
before sampling continued until pH, conductivity, and temperature stabilized. Final stabilization
readings are summarized in Table 2-3. Groundwater samples for offsite laboratory analysis were
collected and analyzed in accordance with the technical memorandum and procedures contained
in the Comprehensive Sampling and Analysis Plan (EnSafe/Allen & Hoshall, 1994). Field sample
collection and geochemical analysis were performed in accordance with USEPA 1998 protocols
listed in Appendix B. Groundwater sampling forms and field geochemical analysis are presented

in Appendix C.

22
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Remedial Investigation Report Addendum 2
Site 38 (Operable Unit 11), NAS Pensacola, Pensacola, Florida
November 14, 2001

Table 2-3
Stabilization Parameters
pH Conductivity Water Temperature Turbidity
Well ID (standard units) (mS/cm) (°C) (NTUs)
Building 71 Area
38GS01 6.61 0.225 21.21 0
38GS02 6.93 : 0.768 20.71 0 l
38GS03 6.91 . 0.292 22.34 0
38GS05 7.58 0.305 21.84 0
38GS10 7.02 0.579 22.05 0
38GSl11 7.70 0.279 21.31 23.6
38GS12 7.22 0.285 20.93 0
38GS13 7.72 0.314 21.8 0
Building 604 Area
38GS07 7.33 0.385 22.63 0
38GS08 8.12 0.334 20.89 0 I
38GS09 7.44 0.328 22.5 0
38GS14 7.5 0.339 o 19.87 0
38GS15 7.05 0.398 2221 0
38GS17 7.16 0.326 24.48 0
38GS18 7.56 0.281 21.95 0
38GS19 7.73 0.345 2295 0
38GS20 7.60 0.332 23.35 0
38GS21 7192 0.243 21.41 0
38GS22 7.10 0.208 22..11 0
38GS24 7.67 0.282 21.58 2.7 |
38GS28 6.73 0.144 18.73 0.4
38GS29 7.97 0.354 22.89
38GS32 7.52 0.470 20.22
38Gl04 8.24 0.464 22.09 15
38GI08 8.29 0.721 20.99 12.8
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3.0 HYDROGEOLOGY

Depth to groundwater was measured for each of the monitoring wells. Groundwater elevations
were then calculated as presented in Table 3-1 for the Building 604 and 71 areas, and
potentiometric maps were constructed. Groundwater flows to the southeast in the Building 604

area as shown on Figure 3-1 and to the south-southeast in the Building 71 area as shown on

Figure 3-2.

3-1
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Table 3-1 It
Groundwater Elevation Data
Monitoring Well ID Top of Casing Elevation (amsl) Depth to Water Groundwater Elevation
Building 604 Monitoring Wells

L_ 38GS07 7.34 6.79 0.55
38GS08 7.29 6.63 0.66
38GS09 6.25 5.64 0.61
38GS14 8.43 7.71 0.72
38GS15 7.98 7.37 0.61
38GS17 7.71 6.97 0.74
38GS18 7.18 6.60 0.58
38GS19 7.87 7.01 0.86
38GS20 6.81 5.94 0.87
38GS21 7.62 6.84 0.78
38GS22 NS 7.62 NS
38GS24 NS 5.94 NS
38GS28 i NS 4.67 NS
38GS29 NS 5.49 NS
38GS32 NS 5.35 NS
38GI04* 7.21 9.16 -1.95
38GI08* 6.49 5.86 0.63

Building 71

38GS01 5.74 4.93 0.81
38GS02 4.18 .3.78 0.4
38GS03 3.88 3.66 0.22
38GS05 4.38 3.82 0.56
38GS10 4.69 4.08 0.61
38GS11 4.3 3.85 0.45
38GS12 4.6 4.01 0.59
38GS13 4.04 3.53 0.51

Notes:

amsl —

NS —

above mean sea level
Depth to water measurements were collected from December 7-13, 2000.
top of casing elevations were not supplied by USEPA, therefore, the groundwater elevation could not be

calculated.

Monitoring wells, 38GI04 and 38GI08, are completed at the base of the surficial aquifer and are not used to determine
groundwater flow.
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4.0 NATURE AND EXTENT OF CONTAMINATION

Analytical data collected from groundwater samples were compared with Groundwater Cleanup
Target Levels (GCTLs; Groundwater Criteria), Surface Water Cleanup Target Levels
(SWCTLs; Marine Surface Water Criteria), and reference concentrations to evaluate the nature
and extent of contamination. The background criteria used for inorganic compounds are
discussed briefly in Section 4.1. The GCTLs and SWCTLs are taken from Chapter 62-777,
F.A.C., which is applicable only to brownfields, underground storage tank, and dry cleaning sites.
However, this rule incorporates all primary and secondary Florida groundwater standards as
provided in Chapters 62-520 and 62-550, and all surface water standards as provided in
Chapter 62-302. Section 4.2 summarizes the contaminants detected in groundwater, which are
further evaluated in the monitored natural attenuation section (Section 5). Analytical results are

presented in Appendix D.

Uncertainty is inherent in most environmental sample data, caused by matrix characteristics,
heterogeneity, and the precision and accuracy of sampling, preparation, and analysis methods.
Although data are typically considered to be exact values, they are in reality the
laboratory's best estimate within a range defined by method control limits. As a result,

reported concentrations for any chemical can under or overestimate actual concentrations.

4.1 Background and Reference Criteria

Inorganics are naturally occurring parameters as well as from man-made influences.
Shallow and intermediate reference monitoring wells 01GS67, 01GI68, 01GS69, and 01GI70 were
sampled in July 1994 using low-flow rate quiescent sampling techniques to determine the
basewide background groundwater quality for the shallow and intermediate zomes. A
reference concentration has been calculated for each inorganic parameter, equal to two times the
parameter's mean concentration, to approximate the upper extent of the ambient concentration
range for analyzed inorganic parameters. These reference concentrations were presented in the

approved Final Site 1 Remedial Investigation Report dated January 5, 1996, completed by EnSafe.

4-1
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As noted on Table 4-1, concentrations of aluminum and iron detected in reference samples
exceeded secondary drinking water criteria for all well intervals, indicating these metals naturally
occur at relatively high concentrations at NAS Pensacola. This is also consistent with regional

reference data for Escambia County (FGS 1992).

Table 4-1
Base-Wide Shallow and Intermediate
Reference Groundwater Concentrations
(All results in pg/L)

Parameter GCTL Mean Concentration Reference Concentration
Aluminum 200 1,941.4 3,882.8
Antimony 6 15.1 30.2
Arsenic 50 1.4 2.8
Barium 2000 6.6 13.2
Beryllium 4 .55 1.1
Cadmium 5 1.7 3.4
Calcium NS 8,780.0 17,560.0
Chromium 100 17.5 35.0
Cobalt NS 2.05 4.1
Copper 1000 8.1 16.2
Iron 300 853.9 1,707.8
Lead 15 8 1.6
Magnesium NS 1,436.3 2,872.6
Manganese 50 11.0 22.0
Mercury 2 .1 2
Nickel 100 19.95 39.9
Potassium NS 6,083.8 12,167.6
Selenium 50 1.95 3.9
Silver 100 2.0 4.0
Sodium 160,000 9,172.5 18,345.0
Thallium 2 1.8 3.6

| Vanadium NS 4.8 9.6
Il Zinc 5000 76.60 153.20
Notes:

pg/L —_ Micrograms per liter

GCTL — From Chapter 62-777, F.A.C.

Bold Italics - The reported value exceeds the GCTL

NS — No standard established

This table taken from the Final Site 1 Remedial Investigation Report, EnSafe Inc. (1996).
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4.2  Building 604 Groundwater Analytical Results
The identified site monitoring wells were sampled for VOCs, SVOCS, and inorganics as part of
the supplemental groundwater investigation outlined in Section 2. Analytical data indicate the

presence of VOCs, SVOCs, and metals in groundwater.

4.2.1 Building 604 Inorganics

As presented in Table 4-2, cadmium, iron, lead and manganese are the only parameters to exceed
both their GCTL and background concentrations. Cadmium exceeded its MCL (5 pg/L) at
38GS14 (19 pg/L), 38GS19 (79 ug/L), 38GS21 (150 pug/L), and 38GS24 (12 pug/L). These wells
are adjacent to the southernmost end of Building 604. Cadmium concentrations in wells
(38GS18 [0.67 ug/L], 38GS09 [1.2 ug/L], and 38GS08 [3.9 ng/L]) downgradient of the identified

exceedance wells were below their GCTL.

Tron and lead exceeded their respective GCTL and reference concentration at one location each.
Monitoring well 38GS24 had an iron concentration (6,100 pg/L) above its standard (300 pg/L)
and reference concentration (1,707 ug/L). Iron concentrations in wells downgradient of the
exceedance well did not exceed both the GCTL and reference concentration. Lead exceeded its

GCTL (15 pg/L) and reference concentration (1.6 ug/L) at location 38GS18 (59 ug/L).

Manganese exceeded its GCTL (50pg/L) and reference concentration at two monitoring wélls,

38GS32 (83 pg/L) and 38GS29 (190 ug/L).

Calcium and magnesium also exceeded their reference concentrations in most monitoring wells,

but these parameters do not have established GCTLs.

4-3
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Table 4-2

Inorganics Detected in Groundwater, Building 604 Area (ug/L)

Parameter GCTL Reference Concentration  (38GGS0704 038GGS0804 038GGS0904 038GGS1404 038GGS1504 038GGS1704 038GGS1804
Aluminum 200 3882.75 75 u 46 U 72 U 89 U 71 [§] 5.9 U 110 U
Antimony 6 30.2 2.3 U 3.7 U 2.3 U 2.3 U 23 U 2.3 U 2.3 U
Arsenic 50 2.8 2.6 J 5.7 J 3 J 2.2 3] 2.3 J 22 U 6.3 J
Barium 2000 13.225 99 110 7 66 81 68 60
Cadmium 5 3.4 0.4 u 3.9 J 1.2 ] 19 0.4 U 0.4 U 0.67 J
Calcium NA 17560 54000 40000 45000 48000 55000 45000 39000
Chromium 100 34.975 0.8 U 15 0.8 U 15 8.3 J 5.3 J 6.7 I
Copper 1000 16.2 1.4 u 40, 3 u 15 J 3.5 U 0.7 ul 20
Tron 300 1707.825 82 J 15 U 150 18 J 44 J 110 560
Lead 15 1.6 2 J 3.9 J 8.3 9.4 1.3 U 1.3 U 59
Magnesium NA 2872.5 6100 2700 3100 5900 8600 4300 4100
Manganese 50 21.925 7.8 i) 29 28 1.4 J 2 34 0.5 U
Mercury 2 0.2 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.1 U 0.46
Nickel 100 39.9 1 U 1.2 U 2 ] 1.4 J 1 U 1 U 1 U
Potassium NA 12167.5 7500 5700 3700 5400 7300 4100 4400 -
Selenium 50 3.9 3 4] 4.5 U 3 U 3.1 J 3 U 3 U 3 U
Sodium 160000 18345 16000 26000 17000 11000 12000 14000 9400
Vanadium 49 9.575 0.9 U 1.5 J 1.9 J 1.4 I 0.9 U 0.9 §] 1.2 I
Zinc 5000 153.2 13 J 21 49 ] 140 ] 4.4 U 2.1 U 370 J
Notes:

All results are in micrograms per liter or parts per billion

J = Estimated Value
U = Not detected
GCTL exceedances are shown in bold.
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Table 4-2
Building 604 Inorganics Groundwater Criteria Exceedances (mg/L)

Parameter GCTL Reference Concentration  938GGS1904 _ 038GGS2004  038GGS2104  038GGS2204  038GGS2404  038GGS2804  038GGS2904 038GGS3204
Aluminum 200 3882.75 59 ] 8.4 J 98 U 71 U 110 ] 550 19 J 28 ]
Antimony 6 30.2 2.9 I 2.3 0] 2.3 v 23 U 23 U 23 u 2.3 U 3.7 U
Arsenic 50 2.8 2.3 I 22 U 35 J 3.5 J 31 22 U 2.2 U 37 J
Barium 2000 13.225 110 61 57 38 44 27 110 71
Cadmium 5 3.4 79 0.4 U 150 0.4 U 12 0.4 U 0.4 U 0.5 U
Calcium NA 17560 44000 §3000 30000 29000 42000 13000 44000 49000
Chromium 100 34,975 19 0.8 U 14 32 33 0.84 J 1.2 J 2.1 J
Copper 1000 16.2 6.9 J 0.7 ] 12 J 23 U 8.4 J 57 J 2.9 J 1.2 u
Iron 300 1707.825 19 U 300 19 J 40 J 6100 270 670 1200
Lead 15 1.6 1.3 U 13 u 43 J 1.8 J 7.6 1.3 U 1.3 U 1
Magnesium NA 2872.5 4800 3800 3100 2900 3100 1400 3500 4700
Manganese 50 21.925 12 ¥ 33 J 12 05 U 6.3 J 0.5 U 190 83
Mercury 2 0.2 0.1 u 0.1 U 0.1 U 0.1 ] 0.4 U 0.1 1] 0.1 U 0.1 U
Nickel 100 39.9 1 U 1 U 1 v 1 U 4.4 J 1 ] 1 J 1.2 J
Potassium NA 12167.5 4800 4000 2000 3500 2400 1700 5500 3600
Selenium 50 3.9 3 U 3 1] 3 ] 3 U 3 U 3 U 3 u 4.5 U
Sodium 160000 18345 19000 13000 13000 8000 8200 14000 23000 35000
Vanadium 49 9,575 1 I 0.9 U 2.3 J 0.9 U 0.92 J 3.2 J 0.9 U 1.2 U
Zine 5000 153.2 38 10 U 45 J 6.9 U 29 J 69 11 J 72
Notes:

All results are in micrograms per liter or parts per billion
J = Estimated Value

U = Not detected

GCTL exceedances are shown in bold.

o
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4.2.2 Building 604 Organics

Semivolatile Organic Compounds ‘

Only monitoring wells 38GS15 and 38GS 18 were sampled for SVOCs based on their
previous analytical results. The results are summarized in Table 4-3. Acenapthene, dibenzofuran,
and napthalene were the only SVOCs to exceed its groundwater criteria. Both acenapthene
and dibenzofuran exceeded their respective GCTL (20 pg/L and 28 pg/L) in monitoring
well 38GS18 (79 pg/L and 91 pg/L). Napthalene exceeded its GCTL of 20 pug/L at 38GS15
(150 pg/L).

Volatile Organic Compounds
Groundwater from all selected site monitoring wells were analyzed for VOCs.
Chlorinated solvents were detected most frequently and at the highest concentrations and are

shown on Figure 4-1. All detected VOCs are presented in Table 4-4.

VOCs detected above their respective GCTL included tetrachlorethene (PCE) and its breakdown

products: trichloroethene (TCE) and vinyl chloride (VC). Detected concentrations for each of

- these parameters are provided in Figure 4-1.

PCE equaled or exceeded its GCTL of 3ug/L in six monitoring wells: 38GS08 (4 pg/L),
38GS09 (3 pg/L), 38GS14 (12 pg/L), 38GS18 (14 pg/L), 38GS19 (25 ug/L), and
38GS21 (27 pg/L). Except for 38GS09, these wells are located near the sourthernmost portion
of Building 604.

| TCE equaled or exceeded its GCTL of 3pg/L in eight monitoring wells: 38GS08 (17 pg/L),

38GS09 (10 ng/L), 38GS14 (18 ug/L), 38GS18 (15 pg/L), 38GS19 (20 ug/L), 38GS21 (3 pg/L),
38GS22 (4 pg/L), and 38GS24 (7 pg/L). Except for 38GS09 and 38GS19, these wells are located

near the sourthernmost portion of Building 604.
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Table 4-3

SVOCs Detected in Groundwater, Building 604 Area

Parameter GCTL 038GGS1504 038G GS1804
2-Methylnaphthalene 20 1] 5 U
Acenaphthene 20 5U 79
Anthracene . 2100 5U 11
Dibenzofuran 28 5U 91
Fluoranthene 280 5 U 24
Fluorene 280 50 28
Naphthalene 20 170 D 5 U
Phenanthrene 210 5U 190 D
Pyrene 210 5 U 11

Notes:

All results are in micrograms per liter or parts per billion
J = Estimated Value

U = Not detected

D = Diluted

GCTL exceedances are shown in bold.



Table 4-4
VOCs Detected in Groundwater, Building 604 Area (ug/L)

Parameter GCTL 038GGI0404  038GGI0804 038GGS0704  038GGS0804  038GGS0904 038GGS1404 038GGS1504
1,1,1-Trichloroethane 200 1 U 1 U 1 U 1 0.4 J 2 1 U
1,1-Dichloroethane 70 1 U 1 U 0.7 ¥ 2 1 U 0.8 J 14
1,1-Dichloroethene 7 1 U 1 U 1 0] 0.7 J i U 1 U { U
1,2,4-Trichlorobenzene 70 1 U i U 1 U 1 U 1 U 1 U 1 u
1,2-Dibromo-3-Chloropropane 02 1 U 1 1 U 1 u i U 1 U 1 U
1,2-Dichlorobenzene 600 1 U 1 U 1 8] 1 U 1 U 1 U 1 U
1,4-Dichiorobenzene 75 1 U 1 U i U 1 U 1 U 1 U 1 U
Acetone 700 5 U 5 U 5 U S U 5 u 5 U 5 ) U
Benzene 1 0.3 J i U 1 u 0.4 ¥ 1 U 1 U 1 U
Carbon disulfide 700 ! U 0.3 ] 1 U 1 U 1 U 1 U 0.8 J
Chloroform 5.7 1 U 1 U 1 U | U I U 0.7 J 1 6]
Chloromethane 2.7 1 u 1 u 1 U 1 u 1 u 1 U 1 U
cis-1,2-Dichloroethene 70 1 U 1 U 2 56 11 3 0.9 J
Ethylbenzene 30 1 U 1 U 3 U 1 U 1 U 1 1] 53
Tetrachloroethene 3 i u 1 U 1 U 4 3 12 1 U
Toluene 40 1 i) 1 U 1 U 1 U i U 1 u 1 U
trans-1,2-Dichloroethene 100 1 u 1 1) 2 15 9 1 U 4
Trichloroethene 3 1 U 1 U 1 U 17 10 18 0.6 ¥
Vinyl chloride 1 0.7 J 0.8 ¥ 0.9 J 22 3 1 U 3
Xylene (Total) 20 1 U 1 U 1 U 1 U 1 U 1 U 1 U
Notes:

] = Estimated Value

U = Not detected

All results are in micrograms per liter or parts per billion
GCTL exceedances are shown in beld.
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Table 4-4
VOCs Detected in Groundwater, Building 604 Area (ug/L)

Parameter GCTL 038GGS1704  038GGS1804  038GGS1904  038GGS2004  038GGS2104  038GGS2204  033GGS2404  038GGS2804 0383GGS2904 038GGS3204
1,1,1-Trichiorocthane 200 1 U 04 J 0.5 J 1 U 1 U 1 u 06 J 1 U 1 U 1 U
1,1-Dichloroethane 70 2 0.8 J 0.5 J 1 1 u 4 1 U 1 U 2 1 U
1,1-Dichloroethene 7 1 U 1 U 1 U 1 U 1 U 1 U 1 u 1 U 1 U 1 u
1,2,4-Trichlorobenzene 70 1 u 1 1 ] 1 U 1 V] 1 U 07 J 1 U 1 u 1 U
1,2-Dibromo-3-Chloropropane 0.2 1 u 1 U 1 u 1 U 1 U 1 U 1 U 1 V] 1 U 1 U
1,2-Dichlorobenzene 600 2 1 U 1 U 1 U 1 U 1 U 1 U 1 U 0.2 J 1 V]
1,4-Dichlorobenzene 75 0.4 k) 1 U 1 U 1 U 1 0] 1 U 1 u 1 U 1 U 1 U
Acetone 700 5 U 5 U 5 U 20 5 ] 5 U 5 U 5 U 5 U 5 U
Benzene 1 1 U 1 ] 1 U 1 U 1 U 1 u 0.2 J 1 U 1 U 1 U
Carbon disulfide 700 1 U 0.4 J 1 U 1 U 1 U 1 0.2 J 1 U 1 V] 1 U
Chloroform 5.7 1 u 1 U 0.3 J 1 U 1 U 1 U 0.6 J 0.6 J 1 [§] 1 U
Chloromethane 2.7 1 U 0.6 J 1 U 1 U 1 U 1 U 1 U i U 1 U 1 U
cis-1,2-Dichloroethene 70 1 u 2 42 0.6 J Q.7 J 4 2 1 U 5 2
Ethylbenzene 30 6 1 U 1 U 08 J 1 V] 1 u 1 U 1 V] 1 U 1 U
Tetrachloroethene 3 1 U 14 25 1 U 27 1 1 1 U 1 U 1 U
Toluene 40 0.5 J 1 U 1 9] 1 U 1 U 1 U 03 J 1 §] 1 u 1 U
trans- 1 ,2-Dichloroethene 100 1 U 0.7 J 10 05 J 0.8 J 2 0.6 J 1 U 4 1
Trichloroethene 3 1 U 15 20 1 u 3 4 7 1 U 0.5 J 1 U
Vinyl chloride 1 7 1 U 16 12 1 U 20 1 1 U 6 2
Xylene (Total) 20 2 1 U 1 U 1 U 1 U 1 U 0.5 J 1 U 1 U 1 U
Notes:

] = Estimated Value

U = Not detected

All results are in micrograms per liter or parts per billion
GCTL exceedances are shown in bold.
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Vinyl chloride exceeded its GCTL (1 pg/L) in nine monitoring wells in the Building 604 area.
The highest detected concentrations were located in the southeastern corner of the building.
Concentrations in the area ranged from 3 ug/L at 38GS15 to 20 pg/L at 38GS22. The most
downgradient well in the area, 38GS18, was non-detect for vinyl chloride. Vinyl chloride was

detected in monitoring well 38GS32 at 2 ug/L.

1,2-Dibromo-3-Chloropropane was detected at 1 pg/L at 38GI08 above its GCTL of 0.2 pg/L.
Ethylbenzene was detected at 53 pg/L at 38GS15 above its standard of 30 pg/L. All other VOCs

were detected below criteria.

4.2.3 Groundwater Analytical Results Compared to SWCTLs (Marine Surface Water
Criteria) '

The wells closest to the surface water at Building 604 were compared to FDEP’s SWCTLs (marine

surface water criteria) to assess potential impact to Pensacola Bay. The monitoring wells evaluated

are 38GS07, 38GS18, and 38GS32. Results are summarized in Tables 4-5, 4-6, and 4-7. The

s

distances to the seawall from the monitoring wells are noted below.

Monitoring Well Distance to Seawall
38GS07 200 feet
38GS18 200 feet
38GS32 | 90 feet

Except for 38GS32, the monitoring wells are approximately 200 feet from the seawall.
Contaminants detected in groundwater would likely decrease in concentration because of physical

and chemical attenuation before discharge to Pensacola Bay.

it
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Table 4-5
Detected Inorganics Compared to SWCTLs (Marine Surface Water Quality Criteria)
Monitoring Wells Closest to the Seawall
Building 604 Area
Parameter GCTL SWCTL Reference Concentration 38GS07 38GS18 38GS32
Distance to Seawall 200 feet 200 feet 90 feet
Arsenic 50 : 50 2.8 2.60 J 6.30 3.70
Barium 2000 . 14.54 13.2 99.00 60.00 71.00
Cadmium 5 9.3 34 0.40 U 0.67 0.50
Calcium NC NC 17560 54000.00 39000.00 49000.00
Chromium 100 50 35 0.80 U 6.70 2.10
Copper 1000 2.9 16.2 1.40 U 20.00 1.20
Iron 300 300 1707 82.00 J 560.00 1200.00
Lead 15 5.6 1.6 2.00 J 59.00 11.00
Magnesium NC NC 2872.6 6100.00 4100.00 4700.00
Manganese 50 NC 22 7.80 J 0.50 83.00
Mercury 2 0.025 0.2 0.10 U 0.46 0.10
Nickel 100 8.3 39.9 1.00 U 1.00 1.20
Potassium NC NC 12167.6 7500.00 4400.00 3600.00
Sodium 160,000 NC 18345 16000.00 9400.00 35000.00
Vanadium 49 NC 9.6 0.90 U 1.20 1.20
Zinc 5000 86 - 153 13.00 J 370.00 72.00

Notes:

All results are in micrograms per liter or parts per billion
NC = No criteria established

ND = Not detected
J = Bstimated value

Detections exceeding SWCTL and reference concentrations are in bold.




Table 4-6
Detected SVOCs Compared to SWCTLs (Marine Surface Water Quality Criteria)
Monitoring Wells Closest to the Seawall

Building 604 Area

Sample ID Parameter GCTL SWCTL Result
038GGS1804 Acenaphthene NC 3 79.0
038GGS1804 Anthracene 2100 0.3 11.0
038GGS1804 Dibenzofuran 28 67 91.0
038GGS1804 Fluoranthene 280 0.3 24.0
038GGS1804 Fluorene 280 30 28.0
038GGS1804 Phenanthrene 210 0.31 (AA) 190.0
038GGS1804 Pyrene 210 0.3 11.0
038GGS1504 Napthalene 20 26.0 170.0

Notes:

Al results are in parts per billion or micrograms per liter.

NC = No criteria established.

D = Diluted sample

AA = Annual average

SWCTL exceedances are shown in bold.

Monitoring well 38GS18 is approximately 200 feet from the seawall.



Table 4-7

Detected VOCs Compared to SWCTLs (Marine Surface Water Quality Criteria)
Monitoring Wells Closest to the Seawall

Building 604 Area

Parameter GCTL SWCTL 38GS07 38GS18 38GS32

Distance o Seawall 200 feet 200 feet 90 feet
1,1,1-Trichloroethane 200 270 1.00 U 0.40 1.00 U
1,1-Dichloroethane 70 NC 070 J 0.80 1.00 U
1,2,4-Trichlorobenzene 70 225 100 U 1.00 1.00 4]
Carbon disulfide 700 105 100 U 0.40 1.00 ]
Chloromethane 2.7 470.8 (AA) 100 U 0.60 1.00 U
cis-1,2-Dichloroethene 70 NC 2.00 2.00 2.00
Tetrachloroethene 5 8.85 (AA) 1.00 U 14.00 1.00 U
trans-1,2-Dichloroethene 100 11000 2.00 0.70 1.00
Trichloroethene 5 80.7 (AA) 100 U 15.00 1.00 ]
Vinyl chloride 2 NC 090 J 1.00 2.00
Notes:

All results are in micrograms per liter or parts per billion
ND = Not detected

J = estimated

NC = no criteria-established

AA = Annual average

SWCTL exceedances are shown in bold
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Inorganics

Barium, copper, iron, lead, mercury, and zinc were compared to their SWCTLs
(marine surface water quality criteria) contained in Chapter 62-777, F.A.C.. Although this rule
is applicable and relevant and appropriate only for Brownfields, UST, and drycleaning sites, it
does incorporate marine surface water criteria provided for in Chapter 62-302,
F.A.C. Iron exceeded its SWCTL (300 pg/L) in two monitoring wells, 38GS18 (560 ug/L) and
38GS32 (1,200 pg/L). However, both of the detected concentrations are below the

reference concentration for iron in groundwater of 1,707 ug/L.

Barium exceeded its SWCTL criteria (14.54 pg/L) in three monitoring wells, 38GS18 (60 ug/L),
38GS32 (71 pg/L) and 38GS07 (99 pg/L). The barium SWCTL of 14.54 pg/L is based on

10% greater than its background concentration of 13.22 pg/L in groundwater in accordance with

Chapter 62-777.

Lead exceeded its SWCTL (5.6 pg/L) in two monitoring wells, 38GS18 (59 pg/L) and 38GS32
(11 pg/L). Copper (20 pg/L), mercury (0.46 pg/L), and zinc (370 pg/L) exceeded their
respective SWCTL of 2.9 pg/L, 0.012 pg/L, and 86 pg/L in one monitoring well, 38GS18.

Organics
Tetrachloroethene was the only VOC to exceed its SWCTL of 8.85 pg/L in one monitoring well,

38GS18 (14 pg/L).

Fluorene was the only SVOC to exceed its SWCTL (20 pg/L) in monitoring well 38GS18
(28 pug/L).

4-15
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4.3  Building 71 Groundwater Analytical Results
The identified site monitoring wells were sampled for VOCs, SVOCs and inorganics as part of the
groundwater investigation as presented in Section 2. Analytical data indicate the presence of

VOCs, SVOCs, and metals in groundwater.

4.3.1 Building 71 Inorganics

As presented in Table 4-8, cadmium was the only parameter to exceed both its GCTL
and background concentration. Cadmium exceeded its GCTL (5 pg/L) at 38GS05 (5.9 pg/L).
Calcium and magnesium also exceeded their reference concentrations, but these parameters do not

have groundwater criteria established.

4.3.2 Building 71 Organics
Semivolatile Organic Compounds
Only monitoring wells 38GS02 and 38GS12 were sampled for SVOCs based on their previous

results. The results are summarized in Table 4-9. None of the detected parameters exceeded their

respective GCTL.

Volatile Organic Compounds
Groundwater from all selected site monitoring wells were analyzed for VOCs.
Chlorinated solvents were detected most frequently and at the highest concentrations and are

shown on Figure 4-2. All detected VOCs are presented in Table 4-10.
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Table 4-8

Inorganics Detected in Groundwater, Building 71 Area (ug/L)

Reference

Parameter GCTL Concentration  (38GGS0104  038GGS0204 _ 038GGS0304  038GGS0504 _ 038GGS1004  038GGS1104  038GGS1204  038GGS1304
Aluminum 200 3882.75 39 J 12 J 76 J 76 U 5.9 ] 74 U 18 J 73 U
Arsenic 50 2.8 4 J 22 2.2 U 3 J 22 U 4.5 J 4.5 J 22 U
Barium 2000 13.225 68 26 41 38 64 68 29 21
Cadmium 5 3.4 0.4 U 0.4 U 36 ) 5.9 0.4 U 0.95 J 0.4 U 0.41 J
Calcium NA 17560 34000 " 50000 40000 37000 47000 30000 40000 35000
Chromium 100 34.975 0.8 U 1.2 J 3.9 J 2.6 J 0.8 U 31 2.5 J 2.4 )
Copper 1000 162 4 J 2.8 J 3.2 J 3 U 8.3 J 9.4 J 14 ] 17 J
Iron 300 1707.825 48 U 98 230 170 110 78 J 220 55 J
Lead 15 1.6 1.3 U 1.3 U 33 J 2.4 J 1.3 U 14 2.7 7 2.7 J
Magnesium NA 2872.5 3800 20000 8500 6100 11000 5900 7400 6500
Manganese 50 21,925 30 J 14 J 33 7 11 J 9.6 J 8.9 J 23 J 21
Nickel 100 39.9 1 U 1 U 1 U 3 J 1 U 6.9 i) 1 U 1 U
Potassium NA 12167.5 3300 9500 4700 6100 7300 4100 5300 4300
Silver 100 4 0.6 Ut 0.6 Ur 06 Ul 0.74 J 0.6 L8] 0.6 U 0.6 uJ 0.6 U
Sodium 160000 18345 18000 100000 22000 16000 84000 17000 19000 23000
Vanadium 49 9.575 0.9 U 0.9 U 09 U 2 J 0.9 U 1.7 7 0.9 U 0.9 U
Zinc 5000 153.2 74 1.8 U 500 210 J 11 U 61 J 9.2 U 21 J
Notes:

All results are in micrograms per liter or parts per billion
J = Estimated Value :

U = Not detected

GCTL and reference concentration exceedances are shown in bold.
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Table 4-9
SVOCs Detected in Groundwater, Building 71 Area

Parameter GCTL 038GGS0204 038GGS1204
2-Methylnaphthalene 20 317 313
Acenaphthene 20 1] 5U0
Dibenzofuran 28 1] 5 U
Fluorene ' 280 1] 0.7 J
Naphthalene 20 4 ] 5U

Notes:

All results are in micrograms per liter or parts per billion
J = Estimated Value

U = Not detected

GCTL exceedances are shown in bold.



Table 4-10
YOCs D din G dwater, Building 71 Area (ug/L)

Parameter GCTL 038GGS0104 038GGS0204 038GGS0304 038GGS0504 038GGS1004 038GGS1104 038GGS1204 038GGS1304
1,1,1-Trichloroethane 200 i U 1 U 1 7 1 u 0.5 J 0.6 J 0.8 J
1,1-Dichloroethane 70 1 u 3 3 5 1 u 0.4 J 6 4
1,2-Dichiorobenzene 600 ! U 5 0.4 ] 0.4 J 04 J 1 U 2 1
1,3-Dichlorobenzene 10 1 u 0.4 ) 1 u 0.3 i 1 U 1 0] 0.4 ] 1 1)
1,4-Dichiorobenzene 75 1 U 0.9 b 1 u 0.3 J 1 U 1 U t 0.4 J

" Benzene 1 1 u 0.5 ] 0.9 J 1 U 1 u 1 u 1 u 1 U
Carbon disulfide 700 1 U 2 0.4 I 0.4 J 1 u 1 u 1 1 U
Chlorobenzene 100 1 U 2 1 u 0.2 ] i u 1 U 1 U 0.3 J
Chloroethane 12 ! U 6 1 U 1 U 1 U 1 1) 1 U 1 U
Chloroform 5.7 1 U 1 u 1 U 1 u 1 U 1 U 0.9 J 1 U
cis-1,2-Dichloroethene 70 1 u 0.9 J 5 0.8 J 1 U 1 U 24 7
Ethylbenzene 30 1 U 20 1 U 1 u 1 ] 1 U 1 u 1 U
Tetrachloroethene 3 1 U 1 U 0.5 ] 3 1 U 1 U 11 1 u
Toluene 40 1 U 2 i U 0.2 3 1 ) 1 U i U 0.2 J
trans-1,2-Dichloroethene 100 1 U 1 U 1 1 U 1 u 1 U 0.5 J 0.6 J
Trichloroethene 3 1 U 1 ) 4 3 1 U 1 u 6 5
Vinyl chloride 1 1 ) 3 1 1 U 1 U 1 U 7 4
Xylene (Total) 20 1 U 4 1 U 1 U 1 U 0.4 J 1 U 0.4 J

.

Notes:

J = Estimated Value

U = Not detected

All results are presented in micrograms per liter or parts per billion.
GCTL exceedances are shown in bold.
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VOCs detected above their respective GCTLs included tetrachlorethene (PCE) and its
breakdown products: trichloroethene (TCE) and vinyl chloride (VC). Detected concentrations

for each of these parameters are provided in Figure 4-1.

PCE equaled or exceeded its GCTL of 3 pg/L in two monitoring wells: 38GS05 (3 pg/L) and
38GS12 (11 pg/L). Groundwater samples from wells downgradient from these two wells did not
have detections of PCE greater than the GCTL.

TCE equaled or exceeded its GCTL of 3 pg/L in four monitoring wells: 38GS05 (3 pg/L),
38GS03 (4 pg/L), 38GS13 (5 ug/L), and 38GS12 (6 pg/L).

Vinyl chloride exceeded its GCTL (1 pg/L) in four monitoring wells in the Building 71 area:
38GS03 (1 pg/L), 38GS02 (3 ug/L), 38GS13 (4 ug/L), and 38GS12 (7 pg/L).

All other VOCs were detected below their respective GCTL.

4.3.3 Groundwater Analytical Results Compared to SWCTLs (Marine Surface
Water Criteria)

The wells closest to the surface water at Building 71 were compared to their SWCTLs

(marine surface water criteria) to assess potential impact to Pensacola Bay. The monitoring wells

evaluated are 38GS02, 38GS03, and 38GS13. These wells are all less than 35 feet from the

seawall. Results are summarized in Tables 4-11, 4-12, and 4-13.
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Table 4-11
Dectected Inorganic Concentrations in Groundwater Compared to SWCTLs (Marine Surface Water Quality Criteria)
Monitoring Wells Closest to the Seawall
Building 71 Area
Parameters GCTL SWCTL Groundwater Reference Concentrations 38GS02 38GS03 38GS13
Aluminum 200 1,500 3882 12.00 76.00 92.00 U
Barium 2000 14.54 13.2 26.00 41.00 21,00
Cadmium 5 9.3 34 0.40 3.60 0.41 J
Calcium NC NC 17560 50000.00 40000.00 35000.00
Chromium 100 50 35 1.20 3.90 2.40 J
Copper 1000 2.9 16.2 2.80 3.20 17.00 J
Iron 300 300 1707 98.00 230.00 55.00 J
Lead 15 5.6 1.6 1.30 3.30 2,70 J
Magnesium NC , NC 2872.6 20000.00 8500.00 6500.00
Manganese 50 NC 22 14.00 33.00 21.00
Potassium NC . NC 12167.6 9500.00 4700.00 4300,00
Sodium 160000 NC 18345 100000.00 22000.00 23000.00
Zinc 5000 86 153.2 1.80 500.00 21.00 J
Notes:

All results are in micrograms per liter or parts per billion.
NC = No criteria established

J = Estimated value
U = Not detected

Detected concentrations exceeding both the SWCTL and reference concentration are shown in bold.




N

Table 4-12

Detected SVOCs Compared to SWCTLs (Marine Surface Water Quality Criteria)

Wells Closest to the Seawall
Building 71 Area
Parameters GCTL SWCTL 38GS02 38GS03 38GS12
2-Methylnaphthalene 20 30 3.00 J NS 3.00 J
Acenaphthene 20 3 1.00 J NS 5.00 U
Dibenzofuran 28 28 1.00 J NS 5.00 U
Fluorene 280 280 1.60 J NS 0.70 J
Naphthalene 20 26 4.00 J NS 5.00 19)

Notes:

All results are in micrograms per liter or parts per billion

J = Estimated value

U = Not detected

NS = Not sampled for SVOCs
SWCTL exceedances are in bold.



Table 4-13
Detected VOC Concentrations in Groundwater Compared to SWCTLs (Marine Surface Water Quality Criteria)
Monitoring Wells Closest to the Seawall

R Building 71 Area
Parameter GCTL SWCTL 38GS02 38GS03 38GS13
1,1,1-Trichloroethane 200 270 1.00 U 1.00 0.80
1,1-Dichloroethane 70 NC 3.00 3.00 4.00
1,2-Dichlorobenzene 600 99 5.00 0.40 J 1.00
1,3-Dichlorobenzene 10 85 - 0.40 J 1.00 18] 1.00 U
1,4-Dichlorobenzene 75 100 0.90 J 1.00 U 0.40 ¥
Benzene 1 71.28 (AA) 0.50 | 0.90 J 1.00 U
Carbon disulfide 700 105 2.00 0.40 J 1.00 U
Chlorobenzene 100 17 2.00 1.00 U 0.30 J
Chloroethane NC NC 6.00 1.00 U 1.00 U
cis-1,2-Dichioroethene 70 NC 0.90 J 5.00 : 7.00
Ethylbenzene 700 605 20.00 1.00 u 1.00 U
Tetrachloroethene 5 8.85 (AA) 1.00 U 0.50 J 1.00 U
Toluene 1000 475 2.00 1.00 U 0.20 J
trans-1,2-Dichloroethane 100 11000 1.00 U 1.00 0.60 ]
Trichloroethene 5 80.7 (AA) 1.00 U 4.00 5.00
Vinyl chloride 2 NC 3.00 1.00 4.00
Xylene (Total) 10000 370 4.00 1.00 U 0.40

Notes:

All results are in micrograms per liter or parts per billion
J = Estimated value

U = Not detected

SWCTL exceedances are shown in beld
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Inorganics

Barium, copper, and zinc were the only inorganics to exceed their SWCTL. The barium SWCTL
criteria of 14.54 pg/L is based on 10% greater than its background concentration of 13.22 pug/L
in groundwater in accordance with Chapter 62-770. All barjum detected concentrations in the

identified wells exceeded the SWCTL.

Detected concentrations of copper exceeded its SWCTL in monitoring wells 38GS03 (3.2 pg/L)
and 38GS13 (17 pg/L). However, the established background concentration for copper in
groundwater is 16.2 pug/L which demonstrates that groundwater at NAS Pensacola could not be
expected to meet the SWCTL on a consistent basis. The detected concentration of zinc
(500 pg/L) in monitoring well 38GS03 exceeded itsSWCTL (86 pg/L). However, the background
concentration for zinc in groundwater is 152 pg/L which demonstrates that groundwater at

NAS Pensacola could not be expected to meet the surface water quality criteria.

Organics

None of the detected concentrations of VOCs or SVOCs exceeded their respective SWCTLs.
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5.0 RESULTS AND EVALUATION OF MNA SAMPLING AND ANALYSIS

5.1 MNA Sampling

Groundwater samples were collected and analyzed for MNA parameters in December 2000.
This sampling event was a follow up to similar events performed in December 1998/January 1999,
and May 1999. The Final RI/FS Report (1999) and the RI/FS Addendum (2000) demonstrated
the site’s strong potential for MNA. The December 2000 sampling event is intended to:

(@ confirm the site’s continuing conduciveness and potential for MNA activity;
(b)  examine whether TCE and daughter product degradation is continuing to occur at the site;
© examine metals reduction at the site due to natural attenuation activity, and

(@  help establish a long-term MNA sampling protocol to verify appropriate geochemical
conditions for MNA activity.

Samples for MNA parameters were collected along with VOC and inorganic samples in
December 2000. Sampling protocol in December 2000 was similar to that performed
during previous events. The US EPA has set up an MNA testing and analysis protocol
(EPA/600/R-98/128, September, 1998), which establishes a screening or scoring table that takes
into account chemical and geochemical data from groundwater monitoring wells and attaches a
value to each parameter. This value system is then used to rank the adequacy or scale of evidence
of the site to support natural attenuation. This exercise demonstrates the site’s potential to
continue the supporting natural attenuation decision. The following sections briefly summarize
the role of geochemistry in MNA, geochemical results and interpretation of the December 2000

sampling event, and make conclusions and recommendations on MNA effectiveness at the site.
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5.2  Role of Geochemistry in MNA Evaluation

Aquifer geochemistry governs the potential for MNA and provides an indication of the
natural degradation capacity of the aquifer. In the evaluation process, biological degradation is
a destructive process which transforms contaminants into innocuous products, compared to the
non-destructive processes of retardation, dispersion, and dilution by recharge, which
reduce contaminant concentrations but does not destroy them. Therefore, biodegradation is a
critical degradation pathway that should be demonstrated as the primary process in

contaminant reduction in the MNA process.

USEPA protocol lists the various groundwater physical, chemical, and biological parameters that
require analysis to determine if aquifer geochemistry is favorable for natural attenuation.
Groundwater samples are collected from wells in the center of the plume area, and upgradient and
downgradient of the center. These results are compared with values designated in the
USEPA protocol, which attaches a scoring or ranking to each geochemical parameter.
The total score for each individual well is then used to determine if that particular location shows
inadequate evidence, limited evidence, adequate evidence, or strong evidence of degradation.
Using these scores, overall site suitability for MNA can be evaluated. Appendix D lists the
parameters that require geochemical analysis, the analytical methods for their determination,
and USEPA’s screening and scoring system and interpretations. The following description .

explains the significance and role of each geochemical parameter in the MNA process.

Volatile Organic Compounds (VOCs) and Semi-Volatile Organic Compounds (SVOCs):
VOCs and SVOCs are used to determine the type, concehtration, and distribution of contaminants
and daughter products in the aquifer. They provide information on the amount of
anthropogenic carbon available (in the form of BTEX) that can be used for microbial activity.
VOC and SVOC concentrations also determine if contaminants are present at levels toxic to

indigenous microbes, in which case natural attenuation would be infeasible until they are reduced
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to non-toxic levels. The presence and distribution of daughter products indicates the extent of

parent compound degradation.

VOC data can also be used to infer if the contaminant or its daughter breakdown products
are decreasing in the direction of groundwater flow and to determine whether

contaminant concentration or mass is decreasing over time.

Dissolved Oxygen (DO): DO provides the most thermodynamically favorable respiratory pathway
(or electron acceptor) used by microorganisms for biodegradation. DO concentrations are very
critical to natural attenuation of chlorinated solvents. Because anaerobic bacteria generally cannot
function at DO concentrations greater than 0.5 milligrams per liter (mg/L),
reductive dechlorination will not proceed effectively above this concentration. Since
native microorganisms prefer to use oxygen for respiration, the DO must be depleted before they
begin utilizing other electron acceptors. The general seqilence of electronic acceptor use proceeds
from DO to nitrate, followed by ferric iron (Iron (III), sulfate, and finally carbon dioxide
(methanogenesis). Each sequential microbial reaction renders the aquifer more anaerobic,

creating favorable conditions for reductive dechlorination.

Once the parent compound is reduced to less chlorinated compounds, aerobic conditions could play
a more significant role in further degrading these by-products. This often occurs at the
downgradient or leading edge of a plume, resulting in microbial destruction of daughter products

such as cis-1,2-DCE and VC.

Nitrate: After DO has been used by microorganisms, nitrate is the next favored electron acceptor

for anaerobic degradation. Nitrate concentrations in the contaminated portion of the aquifer less
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than 1.0 mg/L are more favorable for reductive dechlorination to occur. Nitrate at concentrations

exceeding 1.0 mg/L sometimes interferes with or impede the natural degradation of

chlorinated solvents.

Total Organic Carbon (TOC): TOC concentrations in the aquifer are used to determine the
amount of electron donor that microorganisms require to metabolically degrade chlorinated
solvents. TOC could be natural organic carbon or anthropogenic carbon (BTEX and other
petroleum constituents). The USEPA has specified that TOC in the aquifer must be greater than
20 mg/L to supply sufficient carbon for microorganisms. However, 20 mg/L is relative to the
amount of chlorinated solvents in the aquifer or the type of TOC present. In other words,
TOC utilization involves a qualitative understanding in addition to USEPA'’s stipulated criteria.
At some sites, TOCs at concentrations of 2 to 5 mg/L could be sufficient to carry out the

reductive dechlorination of chlorinated solvents.

Iron (II): Ferrous iron (Fe [II]) could be produced from ferric iron (Fe III) through
microbial activity. Reduction from Iron (III) to Iron (II) could occur during anaerobic degradation
of natural or anthropogenic carbon during reductive dechlorination of the lesser chlorinated
by-product of PCE and TCE, namely DCE and VC. Therefore, ferrous iron concentrations in the

aquifer can be used to indicate the feasibility of chlorinated solvent degradation, particularly VC.

Sulfate and Sulfide: After microbes have depleted DO and nitrate, sulfate may be used as the
next electron acceptor. This process, termed “sulfate reduction” results in the production of
sulfide. Sulfate at concentrations greater than 20 mg/L could inhibit reductive dechlorination.
The presence of sulfide in the aquifer indicates that conditions are conducive to the

reductive dechlorination process.



ez

Remedial Investigation Report Addendum 2
Site 38 (Operable Unit 11), NAS Pensacola, Florida
November 14, 2001

Methane: During methanogenesis, carbon dioxide is used as an electron acceptor and converted
to methane. Methanogenesis generally occurs after microorganisms have already utilized oxygen,
nitrate, and sulfate. The presence of methane in the aquifer is indicative of strongly reducing

conditions.

Hydrogen: The amount of hydrogen in the aquifer indicates its reduced or anaerobic nature.
Hydrogen concentrations can thus be used to delineate the site with respect to oxidation-reduction
potential and confirm or establish methanogenic, sulfate-reducing, ferric-reducing, iron-reducing,
nitrate-reducing, or aerobic zones. At some sites, this information is critical and adds to the

weight of evidence for the occurrence of natural attenuation.

Alkalinity: Alkalinity sometimes increases above background in areas with significant
natural microbial activity. Therefore, groundwater alkalinity in the plume could indicate the level

of microbial activity and enhance the likelihood of reductive dechlorination.

Oxidation-Reduction Potential (ORP): The ORP of groundwater, also known as redox indicates
the relative oxidized or reduced state of the aquifer. Biological processes generally occur within
a prescribed ORP range. For instance, an ORP of <50 millivolts (mVs) indicates reducing
conditions depleted of DO. ORP levels greater than this indicate aerobic conditions exist
that could hinder reductive dechlorination. ORP levels less than -100 mV are ideal for

reductive dechlorination.

pH and Temperature: pH affects microbial activity and some types of microbial reactions.
Microorganisms capable of degrading chlorinated solvents generally prefer a pH between 6 and
8 standard units. Groundwater temperature also affects microbial activity, which tends to increase
with temperature up to a certain level. Below certain temperatures (generally 10° C),

microbial activity decreases until it stops completely at freezing temperatures.
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Chloride: Chloride produced by reductive dechlorination is generally inert and can serve as a
conservative indicator parameter in the aquifer. Reductive dechlorination generally results in
chloride concentrations above background in the contaminated portion of the aquifer, and could

therefore, be an indirect estimator of microbial activity.

5.3  Effect of Groundwater Geochemistry on Lead and Cadmium Concentrations

Geochemical conditions in the aquifer have a direct impact on the ionic and chemical nature
of lead and cadmium in the aquifer. Sulfate ions limit the lead concentration in solution by
forming lead sulfate which precipitates. In reduced groundwater (a condition which can be
inferred from ORP, sulfate/sulfide concentrations, DO, and hydrogen concentrations), sulfur tends
to exist in the reduced form, i.e., sulfide. In solutions with high concentrations of sulfide,
lead precipitates to form lead sulfide, PbS. PbS is the most stable solid in reduced conditions with
sulfur. The end result is that under these conditions, lead concentrations in groundwater decrease.
This type of physical-chemical reaction is the most common form of natural attenuation for lead in
groundwater. As long as reducing conditions exist in the vicinity of lead occurrences,
concentrations of the metal in groundwater should continue to decrease, resulting in an

effective natural remedy.

Cadmium in groundwater also follows the same chemical reaction as lead. In reducing
environments, cadmium precipitates with sulfide to form cadmium sulfide, CdS. Cadmium
precipitation forms an effective natural remedy that controls its mobility and concentration in

groundwater as long as reducing conditions exist.

5.4 Summary of MNA Data

Site 38 has been divided into two areas due to historical reasons and remedial investigation results.
Therefore, the Building 71 Area and the Building 604 Area were examined separately during
MNA evaluation. Tables 5-1 and 5-2 summarize the geochemical and chemical analysis results
for the December 2000 sampling event. Appendix B contains the tables which detail the

geochemical samplirig list and sampling protocol.
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Summary of Chemical and Giztc)ll:::iilcal Analysis Building 71 Area
Background
Sample Shallow Monitoring Wells
Parameter Date sampled Units 38GS01 38GS02 38GS03 38GS10 38GS12
DO, Winkler Method - December 2000 mg/L N 2.8 0 0.4 0 0.2
Oxidation Reduction Potential (ORP) December 2000 millivolts (mV) -53 -159 -86 -117 -128
Temperature December 2000 “C) 21.2 20.7 22.3 22.1 20.9
Alkalinity December 2000 mg/L 80 130 135 140 90
Chloride December 2000 mg/L 40 200 40 120 40
Ferrous Iron (Iron II)* December 2000 mg/L 0.02 0.04 0.1 0.1 0.28
Total Iron December 2000 mg/L 0.04 0.024 0.079 0.077 0.255
Sulfide, S 2- December 2000 mg/L 0.002 2.14% 0.146 0.38 2.58*
Sulfate, S04 2- December 2000 mg/L 15 0 12 28 7
Nitrate May 1999 mg/L 0.5 NS ND NS ND
Hydrogen December 2000 nM 1.4 2.1 1.2 1.1 <0.03
Methane December 2000 ug/L 7.4 1600 2500 190 1300
Total Organic Carbon (TOC) December 2000 mg/L 2.8 5.6 3.3 4.5 4.3
TCE December 2000 puglL ND ND 4 ND 6
TCA December 2000 pg/L ND ND 1 ND 0.6
Cis-1,2-DCE December 2000 ug/L ND 0.9 5 ND 24
Vinyl Chloride (VC) December 2000 pg/L ND 3 1 ND 7
Chloroethane December 2000 ug/L ND 6 ND ND ND
Benzene December 2000 ug/L ND 0.5 0.9 ND . ND
1,1, DCE December 2000 pg/L ND ND ND ND ND
1,1, DCA — December 2000 ;ig__/__g,_‘ ND 2.0 =3.0 ND 6.0
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Table 5-2
Summary of Chemical and Geochemical Analysis Building 604 Area
Background
Sample Shallow Monitoring Wells
Parameter Date sampled Units 38GS28 38GS08 38GS17 38GS19 38GS20 l 38GS32 .
DO, Winkler Method December 2000 | mg/L 2.8 1.8 0.2 2.4 12 | 13
Oxidation Reduction Potential (ORP) | December 2000 | millivolts (mV) -67 -13 =207 -3 -167 -64
Temperature December 2000 °C 18.7 20.9 24.5 22.9 23.3 20.2
Alkalinity December 2000 mg/L 40 110 125 110 125 130
Chloride December 2000 mg/L 40 40 60 40 40 120
Ferrous Iron (Iron II)* December 2000 mg/L 0.09 0.02 0.11 0.03 0.22 0.6
Total Iron December 2000 mg/L 0.051 0.027 0.098 0.103 0.223 1.005
Sulfide, S 2- December 2000 mg/L 0.018 0.006 2.13% 0.007 1.395% 0.009
Sulfate, S04 2- December 2000 mg/L 14 20 0 0 30 1
Nitrate May 1999 mg/L 0.136 0.737 NS 1.86 NS ND
Hydrogen December 2000 nM <0.03 0.71 4.6 0.38 1.6 2.3
Methane December 2000 ug/L 0.23 490 9700 10 5600 2100
Total Organic Carbon (TOC) December 2000 mg/L 3.6 3.1 3.6 13 2.9 2.3
TCE December 2000 ug/L ND 17 ND 20 ND ND
TCA December 2000 ug/L ND 1 ND 0.5 ND ND
Cis-1,2-DCE December 2000 ug/L ND 56 ND 42 0.6
Vinyl Chloride (VC) December 2000 ug/L ND 22 7 16 12
Chloroethane December 2000 ug/L ND ND ND ND ND ND
Benzene December 2000 ug/L ND 0.4 ND ND ND ND
1,1, DCE December 2000 pg/L ND 0.7 ND ND ND ND
1,1, DCA December 2000 p.g/L ND ND 2.0 0.5 1.0 ND
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Building 71 Area

Figure 2-2 is a site map of the Building 71 Area showing the wells which were sampled
for MNA evaluation. Figure 3-2 is a potentiometric map depicting groundwater flow direction
in the area. Five wells were sampled during the first event in December 1998-April 1999
including 38GS01 (which is considered an upgradient and background well for MNA evaluation),
38GS02, 38GS03, 38GS10, and 38GS12. During the follow-up sampling event in
December 2000, samples were collected and analyzed from the same five wells and analyzed
for chemical and geochemical constituents. Table 5-1 summarizes the geochemical and

chemical analysis results for the December 2000 sampling event.

Building 604 Area

Figure 2-1 is a site map of the Building 604 Area showing the locations of the MNA wells that
were sampled. Figure 3-1 is a potentiometric map depicting groundwater flow direction in the
area. As at the Building 71 Area, two major MNA sampling events were performed, the
first in December 1998- April 1999, and the second in December 2000. During the first event,
samples were collected from wells 38GS28 (which is considered upgradient and the
background well), 38GS19, 38GS08, 38GS32, 38GS17 and 38GS20. During the recent
(December 2000) sampling event, groundwater samples were collected at each of the six locations

listed above and analyzed for chemical and geochemical constituents.

5.5 MNA Scoring Results And Evaluation

Data summarized in Tables 5-1 and 5-2 were processed using USEPA’s MNA ranking system to
assess the adequacy or feasibility of MNA at the site. The following interpretation of the scoring
(Table 5-3), or points system is adapted from USEPA’s MNA protocol. Tables 5-4 and 5-5

summarize the scores for Building 71 and building 604 Areas respectively.
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Table 5-3
Interpretation Criteria for Examining MNA Feasibility
Score Interpretation
0to5 Inadequate evidence
6to 14 Limited evidence
15 to 20 Adequate evidence
> 20 Strong evidence

Tables 5.4 and 5.5 summarize the scoring system for the two areas. Wells 38GS01 and 38GS28
were considered background wells and were used primarily to allocate scores for chloride and

alkalinity concentrations in each area.

5.5.1 Interpretation of Geochemical and Chemical Analysis and its Effect on
Reductive Dechlorination for Building 71
Geochemical data and scoring indicates that there is continuing evidence to show that
natural reduction of chlorinated solvents is occurring in the aquifer. The best evidence of the
continued favorable conditions is at well 38GS12 where TCEI concentrations have reduced from
25 pg/L to 6 pg/L. Downgradient locations 38GS02 and 38GS10 continue to show non-detect
concentrations for PCE and TCE and very low level hits for VC. The following is a discussion
of each individual geochemical parameter, its significance, and contribution to the overall natural

reductive dechlorination process.

Dissolved Oxygen (DO): Low or non-detect concentrations of DO are supportive of
natural reductive dechlorination because high DO hinders, or even prevents chlorinated solvent
degradation. Table 5-1 illustrates the aquifer is almost devoid of DO making it an anaerobic or

a highly reducing environment.
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Ranking of Chemical and Geochgxil‘il():ﬁ iﬁalysis for MNA Building 71 Area
Shallow Monitoring Wells
Parameter Date sampled Units 38GS02 38GS03 38GS10 38GS12

DO, Winkler Method December 2000 mg/L 3 3 3 3
Oxidation Reduction Potential (ORP) December 2000 millivolts (mV) 2 1 2 2
Temperature December 2000 °C 1 1 1 1
Alkalinity December 2000 mg/L 0 0 0 0
Chloride December 2000 mg/L 2 0 2 0
Ferrous Iron (Iron IN)* December 2000 mg/L 0 0 0 0
Sulfide, S 2- December 2000 mg/L 3 1 2 3
Sulfate, S04 2- December 2000 mg/L 2 2 0 2
Nitrate May 1999 mg/L NS 2 NS 2
Hydrogen December 2000 M 3 3 2 0
Methane December 2000 ug/L 3 3 3 3
Total Organic Carbon (TOC) December 2000 mg/L 0 0 0 0
Cis-1,2-DCE December 2000 ung/L 2 2 0 2
Vinyl Chloride (VC) December 2000 pug/L 2 2 0 2
Chloroethane December 2000 ug/L — ND ND ND
Benzene December 2000 ug/L - — ND ND
1,1, DCE December 2000 ug/L ND ND ND ND
1,1, DCA December 2000 ug/L — - ND —
Total 23 20 15 20
Interpretation/Effectiveness Evidence Strong Adequate Adequate Adequate
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Ranking of Chemical and Geochel'lrl?ct:le:;ilysis for MNA Building 604 Area
Shallow Monitoring Wells
Parameter Date sampled Units 38GS08 38GS17 | 38GS19 38GS20 38GS32

DO, Winkler Method December 2000 mg/L -3 3 -3 -3 -3
Oxidation Reduction Potential (ORP) December 2000 millivolts (mV) 1 2 1 2 1
Temperature December 2000 °C 1 1 1 1 1
Alkalinity December 2000 mg/L 1 1 1 1 1
Chloride December 2000 mg/L 0 0 0 0 2
Ferrous Iron (Iron II)* December 2000 mg/L 0 0 0 0 0
Sulfide, S 2- December 2000 mg/L 0 3 0 3 0
Sulfate, S04 2- December 2000 mg/L 2 2 2 0 2
Nitrate May 1999 mg/L 2 NS 0 NS 2
Hydrogen December 2000 nM 0 3 0 3 3
Methane December 2000 pg/L 3 3 0 3 3
Total Organic Carbon (TOC) December 2000 mg/L 0 0 0 0 0
Cis-1,2-DCE December 2000 ug/L 2 0 2 2 2
Vinyl Chleride (VC) December 2000 ug/L 2 2 2 2 2
Chloroethane December 2000 pg/L ND ND ND ND ND
Benzene December 2000 ug/L - ND ND ND ND
1,1, DCE December 2000 pg/L — ND ND ND ND
1,1, DCA December 2000 ug/L ND - - - —_
Total 12 20 6 14 16
Interpretation/Effectiveness Evidence Limited Strong Limited Adequate Adequate
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Oxidation-Reduction Potential (ORP): ORP measurements in groundwater continue to be
< -50 mV providing further evidence of the reductive nature of the aquifer, a condition that is vital

to the reductive dechlorination process.

Nitrate: Nitrate was not sampled during the December 2000 sampling event. To aid in this
investigation, nitrate data collected in May 1999 was included in the calculation. Nitrate readings
do not indicate that this electron acceptor would in any way impede the reductive dechlorination

of chlorinates solvents.

Sulfate and Sulfide: Sulfate concentrations up to 20 mg/L generally do not interfere with the
reductive dechlorination process. However, at higher concentrations, sulfate could compete with
TCE and PCE for microbial respiration. Sulfate concentrations at well 38GS10 exceeded

20 mg/L, but TCE and PCE were not detected at these wells.

The presence of sulfide indicates reducing conditions in the aquifer which facilitate reductive
pathways for TCE and PCE. Sulfide was detected in all area wells with a maximum concentration

of 2.58 mg/L at 38GS12 clearly demonstrating the reductive nature of the aquifer.

Hydrogen: Hydrogen concentrations support evidence for reductive dechlorination. The

range of hydrogen concentrations detected (1.1 to 2.1 nM) further indicate that the majority of

the aquifer is in the sulfate-reducing mode of anaerobic activity which is conducive to

reductive dechlorination.

Methane: Methane was detected in the aquifer with a maximum concentration of 2,500 pg/L at
38GS03. Methane detections further indicate that methanogenesis is occurring along with
sulfate reduction.  Methanogenic conditions are considered the most favorable for

reductive dechlorination of PCE, TCE, and their daughter products. The higher the
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methane concentrations (1,000 pg/L and above are considered optimal), the more it is likely that
PCE and TCE will degrade completely to innocuous end-products such as ethane and ethene.
Even methane concentrations in the 100 to 500 pg/L range can indicate there are pockets of

methanogenic activity in the aquifer.

Chloride: The end-product of reductive dechlorination is chloride, which is a non-reactive
(conservative) constituent often used as an indicator parameter to demonstrate chlorinated solvent
breakdown. Two of the wells 38GS02 and 38GS10 show significantly higher concentrations
compared to background. Therefore, it appears that chlorinated solvents are continuing to degrade

in the aquifer.

Total Organic Carbon (TOC): For reductive dechlorination to occur, the microorganisms
(which aid in the chemical breakdown process) must have an adequate supply of natural
or anthropogenic carbon. The 20 mg/L value listed in the USEPA protocol is an
optimal concentration for reductive dechlorination and is relative to the concentrations of TCE
and PCE. However, at most sites, a TOC concentration much less than this is sufficient to drive
the reductive dechlorination, provided the aquifer is a reducing one. In the Building 71 Area,
TOC concentrations (between 2 and 5 mg/L) appear to be sufficient to sustain continuing

degradation of chlorinated solvents.

Building 71 Area Chemical Data and Historical Trends

Table 5-6 summarizes chlorinated solvent concentrations in Building 71 Area since sampling
first began in January 1994. Figures 5-1 through 5-6 depict changes in concentration of
chlorinated solvents and their daughter breakdown products in each well in the area (for which
data are available) since 1994 when sampling began. Figures 5-5 through 5-8 show changes in
concentration in the approximate direction of groundwater flow in the area. Concentrations of

chlorinated solvents show an overall decreasing trend in the direction of groundwater flow from
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Table 5-6
Site 38 — 1994-2000
Historical Data for Chlorinated Solvents
Detected in Groundwater
Building 71
RI Samples EPA Samples Samples Samples Samples Screening Screening
Parameter Location (Jan 1994) (Oct 1995) (Dec 1998) (May 1999) (Dec 2000) Concentration Source
Volatile Organic Compounds (xg/L) |
1,1-Dichloroethane 38GS01 ND NS ND NS ND 700 FGGC
38GS02 44 NS NS ND 3.0
38GS03 ND NS 3 NS 3.0
38GS10 ND NS NS ND ND
38GS12 640 NS 13 NS 6.0
cis-1,2- 38GS01 NA NS ND NS ND 70 . FPDWS/FGGC
Dichloroethene 38GS02 NA NS NS ND 9
38GS03 NA NS 5 NS 5.0
38GS10 ND NS NS ND ND
38GS12 NA NS 27 NS 24
Tetrachloroethene [ 38GS01 ND NS ND NS ND 3 FPDWS
38GS02 ND NS NS ND : ND
38GS03 ND NS ND NS 5
38GS10 ND NS NS ND i ND
38GS12- 33 NS 102 NS 11
Trichloroethene . 38GS01 ND NS ND NS ND 3 FPDWS
38GS02 ND NS NS ND ND
38GS03 1 NS 4 NS 4
38GS10 2 NS NS ND ND
38GS12 53 NS 25 NS 6.0
Vinyl Chloride 38GS01 ND NS ND NS ND 1 FPDWS
38GS02 12 NS NS ND 3.0
38GS03 ND _ NS 3 NS 1.0
38GS10 ND NS NS ND ND
38GS12 ND NS 15 NS 7.0
Notes:
ND - Parameter not detected in sample.
NA — Parameter not analyzed for this sample.
NS — Well not sampled during this event.

Concentrations exceeding screening values are in bold font.
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well 38GS12 to the downgradient wells 38GS03, 38GS02, and 38GS10. This indicates that PCE
and TCE are undergoing reductive dechlorination before reaching the downgradient wells.
Overall, since sampling began in 1994, concentrations have also decreased over time. PCE and
TCE are above screening concentrations at 38GS12 which is in the “center” of the plume but have

decreased considerably in the last two years.

The products of reductive dechlorination, cis-1,2-DCE and vinyl chloride shows trends similar to
their parent compounds, indicating that these by-products are not accumulating in the aquifer.
Detections at well 38GS03 for TCE (5.0 ug/L) and VC (1.0 pg/L) are below and at their screening
concentrations (respectively). VC at 38GS12 has decreased from 15 ppb in December 1998 to 7
ppb in December 2000. The overall geochemical screening indicated that conditions are still
favorable for reductive dechlorination at this location, indicating that downgradient accumulation

of parent or daughter compounds is not likely.

5.5.2 Interpretation of Geochemical and Chemical Analysis and its Effect on
Reductive Dechlorination for Building 604
Geochemical data and scoring indicates that overall there is continuing evidence to show that

natural reduction of chlorinated solvents is occurring in the aquifer. With the exception of

‘DO which appears to have increased above 1.0 mg/L at several locations (an effect which is

expected to be temporary and the result of tidal fluctuations), most other geochemical parameters
indicate continuing evidence of reductive dechlorination. The following is a discussion of
each individual geochemical parameter, its significance, and contribution to the overall

reductive dechlorination process.

Dissolved Oxygen (DO): DO concentrations appear to have temporarily increased to levels that
are usually supportive of natural reductive dechlorination. However, when these numbers are

correlated with ORP and hydrogen, it appears that the aquifer continues to be reducing.
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Oxidation-Reduction Potential (ORP): ORP measurements in groundwater are all less than
0 mV which provide further evidence of the reductive nature of the aquifer, a condition that is vital

to the reductive dechlorination process.

Nitrate: Nitrate was not sampled during the December 2000 sampling event. To aid in this
investigation, nitrate data collected in May 1999 was included in the calculation. Based on this

data, it does not appear that nitrate is interfering with the reductive dechlorination process.

Sulfate and Sulfide: Sulfate concentratioﬂs up to 20 mg/L generally do not interfere with the
reductive dechlorination process. However, at higher concentrations, sulfate could compete with
TCE and PCE for microbial respiration. Sulfate concentrations at well 38GS20 exceeded
20 mg/L, but TCE and PCE were below screening levels at this location. The presence of sulfide
indicates reducing conditions in the aquifer which facilitate reductive pathways for TCE and PCE.
Sulfide was detected in all area wells with a maximum concentration of 2.13 mg/L at 38GS17

indicating the reductive nature of the aquifer.

While it does appear that sulfide and sulfate concentrations have changed since the last

sampling event, they are still indicative of overall reductive dechlorinating conditions.

Hydrogen: Hydrogen concentrations support evidence for chlorinated reductive dechlorination.
The range of hydrogen concentrations detected (0.38 to 4.6 nM) further indicate that the
majority of the aquifer is in the sulfate-reducing mode of anaerobic activity which is conducive

to reductive dechlorination.

Methane: Methane was detected in the aquifer with a maximum concentration of 9,700 ug/L at
38GS17. Methane detections further indicate that methanogenesis is occurring along with

sulfate reduction.  Methanogenic conditions are considered the most favorable for
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reductive dechlorination of PCE, TCE, and their daughter products. The higher the
methane concentrations (1,000 ug/L and above are considered optimal), the more likely that
PCE and TCE will degrade completely to innocuous end-products such as ethane and ethene.
Even methane concentrations in the 100 to 500 ug/L range can indicate there are pockets of

methanogenic activity in the aquifer.

Total Organic Carbon (TOC): For reductive dechlorination to occur, the microorganisms
(which aid in the chemical breakdown process) must have an adequate supply of natural or
anthropogenic carbon. The 20 mg/L value listed in the USEPA protocol is an
optimal concentration for reductive dechlorination and is relative to the concentrations of TCE and
PCE. However, at most sites, a TOC concentration much less than this is sufficient to
drive reductive dechlorination, provided the aquifer is a reducing one. In the Building 604 Area
it appears that TOC concentrations are at sufficiently high levels to sustain the

reductive dechlorination process.

Building 604 Area Chemical Data and Historical Trends

Table 5-7 summarizes chlorinated solvent concentrations in the Building 604 Area since sampling
first began in January 1994. Figures 5-9 through 5-13 depict changes in concentration of
chlorinated solvents and their daughter breakdown products in each well in the area
(for which data are available) since 1994 when sampling began. Figures 5-14 through 5-17 show

changes in concentration in the approximate direction of groundwater flow in the area.

TCE was not detected in groundwater sampling wells 38GS17, 38GS20, and 38GS32.
Sampling wells 38GS08 and 38GS10 also indicate a reduction in the parent compound TCE, but
indicate that daughter compounds cis-1,2-DCE and VC are increasing slightly. Because these are
daughter compounds, their increase can only be reflected as a continuing evidence of

reductive dechlorination of PCE and TCE. The important factor to consider is that even these
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Table 5-7
Site 38 — 1994-2000
Historical Data for Chlorinated Solvents
Detected in Groundwater
Building 604
RI Samples EPA Samples Samples Samples Samples Screening Screening Source
Parameter Location (Jan 1994) (Oct 1995) (Dec 1998) (May 1999) (Dec 2000) Concentration
IF
Volatile Organic Compounds (xg/L)
1,1-Dichloroethane 38GS08 ND NS ND NS 2 700 FGGC
38GS17 6 ND NS ND 2
38GS19 ND NS ND NS 0.5
38GS20 ND NS NS ND 1.0
38GS28 NS ND ND NS 1.0
38GS32 NS ND ND NS 1.0
cis-1,2- 38GS08 NA NS 25 NS 56 70 FPDWS/FGGC
Dichloroethene 38GS17 NA 460 NS ND 1.0
38GS19 NA NS 27 NS 42
38GS20 NA NS NS ND 0.6
38GS28 NS ND ND NS 1.0
38GS32 NS 640 25 NS 2.0
Tetrachloroethene 38GS08 14 NS 8 NS 4.0 3 FPDWS
38GS17 ) 110 NS ND 1.0
38GS19 240 NS 22 NS 25.0
38GS20 © 14 NS NS ND ND
38GS28 NS ND ND NS 1.0
38GS32 NS 820 5 NS ND
Trichloroethene 38GS08 33 NS 24 NS 17.0 3 FPDWS
38GS17 ND 19 NS ND 1.0
38GS19 41 NS 22 NS 20.0
38GS20 ND NS NS ND 1.0
38GS28 NS ND ND NS 1.0
38GS32 NS 340 5 NS 1.0
Vinyl Chloride 38GS08 6 NS ND NS 22.0 1 FPDWS
38GS17 1,600 3,700 NS ND 7.0
38GS19 29 NS 3 NS 16.0
38GS20 1,100 NS NS 15 12.0
38GS28 NS NS ND NS 1.0
38GS32 NS 130 14 NS 2.0
Notes:
ND — Parameter not detected in sample.
NA — Parameter not analyzed for this sample.
NS - Well not sampled during this event.

Concentrations exceeding screening values are in bold font,
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Figure 5.9 Tetrachloroethene Building 604 Well Concentrations
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Figure 5.10 Trichloroethene Building 604 Well Concentrations
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Figure 5.12 1,1-Dichloroethane Building 604 Well Concentrations
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Figure 5.13 Vinyl Chloride Building 604 Well Concentrations
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daughter products appear to be degrading before they reach downgradient locations as indicated by
their concentrations at 38GS32. Concentrations of chlorinated solvents show an overall decreasing
trend in the direction of groundwater flow from well 38GS19 to the downgradient wells 38GS20,
38GS17, and 38GS19. This indicates that PCE and TCE are undergoing reductive dechlorination

before reaching the downgradient wells.

5.6 Effect of Geochemistry on Lead Concentrations

5.6.1 Building 71 Area

Lead concentrations have decreased over the entire site since sampling began in 1994
(see Table 5-8 below). Wells 38GS02 and 38GS10 remain at non-detect concentrations.
Well 38GS03 had a lead concentration of 3.3 pg/L, which was non-detected during the last
sampling effort (December 1998). Lead concentrations at 38GS12 which is in the “center” of the
area decreased from 128 pg/L in December 1998 to 2.7 ug/L in December 2000. In addition, lead

concentrations decreased also in upgradient well 38GS01 from 117 pg/L to non-detect.

Table 5-8
Lead Concentrations (pg/L) in Groundwater
Buildings 71 and 604
1994-2000
Building 71 RI Samples EPA Samples Addendum 2 Samples
Location (Jan 1994) (Oct 1995) ~ (December 1998) (December 2000)
38GS01 276 NS 117 ND
38GS02 362 NS ND ND
38GS03 ' 388.5 NS ND 3.3 |
38GS10 54 NS ND ND
38GS12 280 NS 128 ’ 2.7
Building 604 RI Samples (Jan EPA Samples Addendum Samples
Location 1994) (Oct 1995) (December 1998) (December 2000)
38GS28 — ND 4 NS
38GS08 79.2 NS 116 3.9
38GS17 65.2 ND NS ’ ND
38GS19 180 NS 58 ND
38GS20 110 NS NS ND
38GS32 ND NS 24 11
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The decrease in Area 71 lead concentrations can be linked to site geochemistry and the presence
of sulfate, sulfide, and the overwhelming evidence of sulfate-reducing conditions in the aquifer.
The presence of sulfide in sufficient quantities results in the ready precipitation of lead to
form lead sulfide (PbS). This precipitation immobilizes the metal and is an effective natural

mechanism for remediation.

5.6.2 Building 604 Area

Lead concentrations have decreased at locations 38GS17, 38GS19, 38GS20,and 38GS28
(see Table 5-8) to non-detect levels. Concentrations at 38GS08 and 38GS32 have continued to
decrease. This is most likely due to the sulfate present in the groundwater, the conversion of
sulfates to sulfide under anaerobic conditions (as indicated by hydrogen measurements,

ORP values, and sulfide concentrations), followed by lead precipitation.

5.7 Effect of Geochemistry on Cadmium Concentrations

5.7.1 Building 71 Area

Cadmium levels have continued to decrease, in all cases to non-detect levels with the exception
of monitoring well 38GS03, since sampling efforts began in January 1994 (Table 5-9).
Recent data from December 2000 indicates that cadmium is not a concern in groundwater at
this site. In all likelihood, the same process (reducing conditions, presence of sulfate/sulfide, and
metal precipitation) that is reducing lead concentrations in groundwater is also facilitating the

decrease in cadmium concentrations.

5.7.2 Building 604 Area
Cadmium was not detected in monitoring wells 38GS17, 38GS20, 38GS28, and 38(GS32
(Table 5-9). Levels of 3.9 ug/L were detected at 38GS08 and 79 pg/L at 38GS19, both values

are a significant decrease compared to December 1998 levels. Downgradient well GS3832
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continues to be nondetect for cadmium. Current data (December 2000)

cadmium levels are decreasing and not a concern in groundwater at this site.

indicates that

Table 5-9
Cadmium Concentrations (ug/L) in Groundwater
Buildings 71 and 604
1994-2000
Building 71 RI Samples EPA Samples Addendum 2 Samples
Location (Jan 1994) (Oct 1995) (December 1998) (December 2000)
38GS01 ND NS ND ND
38GS02 ND ND NS ND
38GS03 ND NS ND 3.6
38GS10 ND NS NS ND
38GS12 326 NS 50 ND
Building 604 RI Samples (Jan EPA Samples Addendum Samples
Location 1994) (Oct 1995) (December 1998) (December 2000) “
38GS28 — ND ND ND I
38GS08 14.7 NS 50 3.9
38GS17 ND ND NS ND
38GS19 382 NS 250 79
38GS20 34.1 NS NS ND
38GS32 — ND ND ND

5-39



Nme

Remedial Investigation Report Addendum 2
Site 38 (Operable Unit 11), NAS Pensacola, Pensacola, Florida
November 14, 2001

6.0 CONCLUSIONS

6.1  Building 604 Groundwater Criteria

Concentrations of total VOCs (TVOCs) were elevated during the 1994 RI, with a
maximum TVOC concentration of 1,604 pg/L in 38GS17; 'concentrations had
decreased significantly in many impacted wells by the 2000 sampling event. TVOCs in
monitoring well 38GS17 have decreased to 19.9 pg/L. Other examples, TVOCs in well 38GS22
have decreased from 4,310 pg/L (1995) to 36 ug/L (2000) and in well 38GS32 concentrations
have gone from 2,620 pg/L (1995) to 5 pg/L (1998), effecting a 99 % removal rate. vVOoC
decreases since the RI are attributable to natural attenuation processes, which were discussed in
the 1999 Final Technical Memorandum: Evaluation of Monitored Natural Attenuation

(EnSafe, 1999) contained in the Final Feasibility Study Report (EnSafe, 1999).

6.2  Building 71 Groundwater Criteria

VOC concentrations in the Building 71 area are limited in extent to 38GS12, located in the
center of the former Building 71's foundation, and 38GS02, 38GS03, and 38GS13, which
are slightly down-/side-gradient. TVOC concentrations in 38GS12 during the RI were over
1,400 pg/L. Data collected during the 2000 sampling evaluation suggested that natural attenuation
processes are significant in the Building 71 area, with TVOC concentrations in 38GS12
decreasing to 60.4 pg/L. Monitoring wells 38GS02 and 38GS03 also have decreasing
concentrations of VOCs. Vinyl chloride has reduced from 12 pg/L in 1994 to 3 pg/L in 2000.
TCE has remained constant in monitoring well 38GS03 at 4ug/L, but vinyl chloride has
reduced from 3 pg/L in 1998 to 1 pg/L in 2000. Monitoring well 38GS13 has shown an
increase in TCE from 4 pg/L in 1994 to 5 pg/L in 1995, but vinyl chloride has reduced from
11 pg/L in 1994 to 4 pg/L in 2000.

During the RI, lead was quantified above its standard in ten wells in the Building 71 area.

However, during subsequent sampling events in 1998 and 1999, lead was detected above its
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standard in only two of five wells using quiescent or low-flow sampling techniques. During the
2000 sampling event, lead was detected in five monitoring wells and all detected concentrations

are below its standard of 15 pg/L.

Arsenic, chromium, and antimony were not quantified in any well above their respective criteria.
Cadmium was quantified above its standard in one well, 38GS05 (5.9 pg/L), but the
detected concentration has decreased from 9.7 pg/L in previous sampling events. These data

indicate that metals concentrations have decreased from previous sampling events.

Napthalene, which was previously quantified in 38GS02 and 38GS12 above its standard, was
detected only at 38GS02 at a concentration (4 pg/L) below its standard. All other detected SVOCs

were below their respective criteria.

6.3  Conclusions

Geochemical analysis and interpretation of groundwater results at Site 38 show that both
Building 71 and 604 Areas continue to be highly conducive to natural biological degradation of
chlorinated solvents. Measurements of DO, ORP, hydrogen, and other geochemical parameters
have established the occurrence of anaerobic or reducing conditions in the aquifer, a condition
which is critical for reductive dechlorination of chlorinated solvents. Even though some of the
DO concentrations have increased in the Building 604 Area, this increase is likely to be temporary

and the result of tidal fluctuations. Overall, anaerobic conditions dominate in Site 38 groundwater.

Historical trends show an overall decrease in concentrations of PCE and TCE across these
two areas and an overall decrease along the direction of groundwater flow. Some fluctuations
exist in cis-1,2-DCE concentrations as a result of daughter product formation at one or

two locations. However, there is no evidence of daughter product accumulation in the aquifer.
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Lead and cadmium concentrations at the site have also decreased over time in critical locations in

both areas which is attributed to favorable geochemical conditions in the aquifer.

Historical decreases in concentrations of PCE and TCE in the aquifer, particularly in the center of
the “plume areas” strongly indicate that the mass of parent compounds that is being degraded
is not being replenished. In other words, there is no evidence of a real or apparent source of
a constant flux of chlorinated solvents into the groundwater. If such a source did exist,
chlorinated solvent concentrations are unlikely to show a decrease over time; rather,
concentrations would tend to plateau over time and stabilize. On the other hand, PCE, TCE, and
daughter product concentrations have bee decreasing spatially and temporally in the groundwater,
pointing to the absence of a source. If future monitoring data shows that the plume is shrinking

further, the evidence for the absence of a “residual source” can be established.
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Site 38, and seal it in accordance with Chapter 492 of the Florida Statutes. In sealing this
document, I certify the geological information contained in it is true to the best of my knowledge
and the geological methods and procedures included herein are consistent with currently accepted

geological practices.

Name: Brian Caldwell
License Number: #1330

State: Florida
Expiration Date: July 31, 2002

I3 Ctdlyany

Brian Caldwell
L ‘/I 5 /d i
Date / 4
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Appendix A

Recommendation for Re-Sampling, Site 38
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Technical Memorandum
Naval Air Station — Pensacola, Florida

To: NAS Pensacola Partnering Team

From: EnSafe

Date: October 6, 2000

Subject: Recommendation for Re-Sampling, Site 38

In response to comments from the NAS Pensacola Tier I Partnering Team, EnSafe evaluated re-
sampling of monitoring wells for Site 38. The evaluation was presented to the Tier 1 Partnering
Team at the September 25 and 26, 2000 meeting in Atlanta, Georgia. This document presents the
evaluation and presents the recommendations for resampling that were approved by the Tier 1

Team at the September meeting.

1. . Groundwater (GW) Evaluation

GW sampling during the remedial investigation (RI) identified multiple contaminants above GW
criteria in groundwater around Buildings 71 and 604. These contaminants included heavy metals

and volatile organic compounds (VOCs).

To evaluate the extent of monitoring wells requiring resampling at Site 38, the RI evaluation

protocol was used.

GW concentrations have been compared to GW cleanup target levels (CTLs) as promulgated in
Florida Administrative Code 62-777. Wells with sample detections greater than CTLs were
chosen for resampling based on the contaminants exceeding criteria. Only detections greater than
GW criteria for metals and VOCs were evaluated for resampling. Tables 1 and 2 show the borings

and the associated parameters that exceeded GW criteria.



e

36MW81C*

Table 1
Wells Exceeding Criteria - Building 71 Area
Well ID Antimony  Arsenic

Cadmium

Chromium

Lead

SvoC

* Wells were temporary and no longer exist.

Table 2

Wells Exceeding Criteria — Building 604 Area

Well ID Antimony Cadmium

Chromium

Lead



Table 2
Wells Exceeding Criteria ~ Building 604 Area

S

Well ID Antimony  Cadmium Chromium Lead vOC SvoC
36MW76C* X X X

36MW78C* /’ - ’ X

* Wells were temporary and no longer exist.

Monitoring wells proposed for resampling are shown below in Tables 3 and 4 with recommended
analysis. The Team agreed that samples would not be analyzed for pesticides/PCBs because there
were no exceedances in the initial sampling event. In addition, the Team agreed that locations

sampled using temporary wells would not be resampled because the wells no longer exist.

Table 3
Wells Proposed for Resampling — Building 71 Area

Well ID TAL Metals TCL SYOCs TCL VOCs

e

38GS02 X X ' X

38GS05 X h X

38GS11 X \ X

38GS13 X X
Table 4

Wells Proposed for Resampling - Building 604 Area

Well ID TAL Metals TCL SVOCs TCL VOCs

38GS08 X X

38GS14 ‘ X ' X



Mot

Table 4
Wells Proposed for Resampling - Building 604 Area,

Well ID TAL Metals TCL SVOCs TCL VOCs

38GS17 ’ X ) ‘ '

38GS19 X X

i

38GS21 X X

38GS24 ) X

38GI08 X S ' X

As discussed in the Feasibility Study and in the August 2000 Tier 1 Partnering Team meeting,
many of the elevated metals may be artifacts of sampling technique (bailing). EnSafe recommends
the monitoring wells be resampled using low-flow/low-stress techniques to assess the dissolved

metals fraction. Groundwater results will be used to further evaluate soil exceeding guidance

criteria for leaching.
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Appendix B
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Table 2.1 Soil, Soil Gas,
Hydrocarbons in Groun

and Ground-water Analytical Methods to Evaluate
d Water. Analyses other than those listed i

(

the Potential for Natural Attenuation of Chlorinated Solvents or Fuel
n this table may be required for regulatory compliance.

Recommended Sample Volume, Sample Field or “
Frequency of Container, Sample Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Preservation Laboratory
Soil Aromatic and SW8260A Data are used to Each soil sampling Sample volume Fixed-base
Chlorinated determine the extent of | round approximately 100 m};
hydrocarbons soil contamination, the subsample and extract in
(benzene, contamination mass the field using methano!
toluene, present, and the or appropriate solvent; '
ethylbenzene, and potential for source cool to 4°C.
xylene (BTEX]; removal,
Chlorinated
Compounds : ' :
Soil Biologically Under development | HCI extraction Optional method that One round of Minimum 1 inch Laboratory
Available Iron followed by should be used when sampling in five diameter core samples
1y quantification of | fuel hydrocarbons or borings, five cores collected into plastic
released iron (I1I) | viny! chloride are from each boring liner. Cap and prevent
present in the ground aeration,
water to predict the '
possible extent of
removal of fuel
hydrocarbons and
viny! chloride via iron
reduction. '
Soil Total organic SW9060 modified for | Procedure must The rate of migration | At initial sampling Collect 100 g of soil ina | Fixed-base
carbon (TOC) soil samples be accurate over | of petroleum glass container with
' the range of 0.1 contaminants in Teflon-lined cap; cool to
to 5 percent TOC | ground water is 4°C.
dependent upon the
amount of TOC in the
aquifer matrix.
Soil Gas | Fuel and EPA Method TO-14 Useful for determining At initial sampling 1-liter Summa Canister Fixed-base
Chlorinated chlorinated and BTEX
VOCs : compounds in soil
Soil Gas | Methane, Field Soil Gas Useful for determining | At initial sampling 3.liters in a Tedlar bag, Field
Oxygen, Carbon | Analyzer bioactivity in vadose and respiration bags are reusable for
dioxide zone. testing analysis of methane,
oxygen, or carbon
dioxide.
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Table 2.1 (Continued)
Recommended | Sample Volume, Field or
Frequency of | Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory
Water Alkalinity Hach Alkalinity test kit Phenolphthalein General water quality Each sampling Collect 100 mL of Field
model AL AP MG-L method parameter used (1) as 2 round water in glass container.
marker to verify that all site
samples ace obtained from
the same ground-water
system and (2) to measure
the buffering capacity of
ground water,
Water Aromatic and SW8260A Analysis may be Method of analysis for Each sampling Collect water samples Fixed-base
chlorinated - extended to higher | BTEX and chiorinated round in a 40 mL VOA vial;
hydrocarbons molecular weight solvents/byproducts, which cool to 4°C; add
(BTEX, alkyl benzenes are the primary target hydrochloric acid to
trimethylbenzene analytes for monitoring pH 2.
isomers, natural attenuation; method
chlorinated can be extended to higher
compounds) molecular weight alkyl
benzenes; trimethylben-
zenes are used to monitor
plume dilution if
degradation is primarily
anaerobic. _
Water Arsenic EPA 200.7 or EPA To determine if anaerobic One round of Collect 100 mlina Laboratory
2009 biological activity is sampling glass or plastic
solubilizing arsenic from : container that is rinsed
the aquifer matrix material. in the field with the
ground water to be
sampled. Unfiltered
samples obtained using
low flow sampling
methods are preferred
for analysis of dissolved
metals. AdjustpHto2
with nitric acid. Do not
insert pH paper or an
electrode into the
e sample.
Water Chiloride Hach Chloride test kit - | Silver nitrate As above, and to guide Each sampling Collect 100 mL of Field
(optional, see model 8-P titration selection of additional data | round ’ water in a glass
data use) points in real time while in container.
the field.
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Table 2.1 (Continued)

| s,

Recommended | Sample Yolume, Field or
Frequency of Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory
Water Chloride Mercuric nitrate Ton chromatography | General water quality Each sampling Collect 250 mL of Fixed-base
dtration A4soo-crrc | 4O method E300 | parameter used as a marker | round water in a glass
or method SW9050 | to verify that site samples container.
may also be used are obtained from the same
ground-water system, Final
product of chlorinated
solvent.reduction.
Water Chioride Hach Chloride test kit Silver nitrate As above, and to guide Each sampling Collect 100 mL of Field
(optional, see model 8-P titration selection of additional data | round water in a glass
datause) points in real time while in container.
the field. '
Water Conductivity E120.1/SW9050, direct General water quality Each sampling “| Collect 100 to 250 mL Field
reading meter parameter used as a matker round of water in a glass or
to verify that site samples plastic container.
are obtained from the same :
ground-water system.
Water Iron (II) (Fe*?) Colorimetric Filter if turbid. May indicate an anaerobic Each sampling Collect from a flow- Field
Hach Method # 8146 degradation process due to round through or over-flow
. depletion of oxygen, cell / analyze at the well
nitrate, and manganese, head.
Water Hydrogen (Hy Equilibration with gas Optional Determined terminal One round of Sampled at well head Field
in the field, specialized analysis | electron accepting process. | sampling on requires the production
Determined with a Predicts the possiblity for selected wells, of 300 mL per minute
reducing gas detector. reductive dechlorination. of water for 30 minutes.
Water Manganese EPA 200.7 or EPA To determine if anaerobic One round of Collect 100 mlin a Laboratory
200.9 T biological activity is sampling glass or plastic
solubilizing manganese container that is rinsed
from the aquifer matrix in the field with the
material, ground water to be
sampled. Unfiltered
samples obtained using
low flow sampling
methods are preferred
for analysis of dissolved
metats, AdjustpHto2
with nitric acid. Do not
insert pH paper or an
electrode into the
sample.
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Table 2.1 (Continued)
Recommended | Sample Volume, Field or
_ Frequency of Sample Container, Fixed-Base
Matrix Analysls Method/Reference Comments Data Use Analysis Sample Preservation | Laboratory
Water Methane, ethane, | Kampbell et al., 1989 Method published The presence of CHy Each sampling Collect water samples Fixed-base
and ethene and 1998 or SW3810 by researchers at the | suggests BTEX degradation | round in 50 mL glass serum
Modified - U.S. Environmental | via methanogenesis. bottles with gray butyl
Protection Agency. | Ethane and ethene data are [Teflon-faced septa and
Limited to few used where chlorinated crimp caps; add H2SO4
commercial labs. solvents are suspected of to pH less than 2, cool
undergoing biological to 4°C.
transformation.
Water Nitrate IC method E300 Substrate for microbial Each sampling Collect up to 40mL of | Fixed-base
respiration if oxygen is round water in a glass or
depleted. plastic container; add
H,SO, to pH less than
. 2, cool to 4°C.
Water Oxidation- A2580B Measurements made | The ORP of ground water | Each sampling | Measure in a flow Field
reduction with electrodes; influences and is influenced | round through cell or an over-
potential results are displayed | by the nature of the flowing container filled
on a meter; protect | biologically mediated from the bottom to
samples from degradation of prevent exposure of the
exposure to 0xygen. contaminants; the ORP ground water to the
Report results (expressed as Eh) of atmosphere.
againsta _ | ground water may range
silver/silver chloride | from more than 800 mV to '
reference electrode. | less than -400 mV.
(Eh) is calculated by
adding a correction
factor specific to the
| electrode used.
Water Oxygen Dissolved oxygen meter | Referto The oxygen concentration | Each sampling Measure dissolved Field
calibrated between each | method A4500 is a data input to the round oxygen on site using a
well according to the for a comparable Bioplume model; flow-through cell or
supplier's specifications | laboratory concentrations less than over-flow cell.
procedure. 1 mg/L generally indicate
an anaerobic pathway.
Water pH Field probe with direct | Field Aerobic and anaerobic Each sampling Measure dissolved Field
reading meter calibrated biological processes are round oxygen on site using &
in the field according to pH-sensitive. flow-through cell or
the supplier's over-flow cell,
specifications.
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Table 2.1 (Continued)

et

Recommended | Sample Volume, Field or
Frequency of | Sample Container, Fixed-Base
Matrix Analysis Method/Reference Comments Data Use Analysis Sample Preservation Laboratory

Water Sulfate (SO, IC method E300 If this method is Substrate for anaerobic Each sampling Collect upto 40 mL of | Fixed-base

used for sulfate microbial respiration. round water in a glass or

analysis, do not use plastic container; cool

- the field method. . to 4°C.
Water - Sulfate (SO ) Hach method # 8051 Colorimetric, if this | Same as above. Each sampling Collect up to 40mL of | Field
" | method is used for round water in a glass or
sulfate analysis, do plastic container; cool
not use the fixed- to 4°C.
- base laboratory
| method. , ) :
Water Temperature Field probe with direct | Field only To determine if a well is Each sampling Read from oxygen Field
reading meter. adequately purged for round meter.
‘ sampling.
Water Total Organic SW9060 Laboratory Used to classify plume and | Each sampling Measure using a flow- Laboratory -
Carbon also to determine if reductive round through cell or over-
called DOC dechlorination is possible flow cell.
in the absence of
anthropogenic carbon,
NOTES:

1. “Hach” refers to the Hach Company catalog, 1990.
2. “A" refers to Standard Methods for the Examination of Water and Wastewater, 18th edition, 1992.
3‘ (OE”

4 “SW refers to the Test Methods for Evaluating Solid Waste,

refers to Methods for Chemical Analysis of Water and Wastes, U.S. EPA, 1983.

Physical, and Chemical Methods, SW-

846, U.S. EPA, 3rd edition, 1986.
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Table 2.2 Objectives for Sensitivity and Precision

required for regulatory compliance.

{

to Implement the Natural Attenuation Protocol.

Analyses other than those listed in this table may be

Matrix Analysis Method/Reference Mg:::&ggg;or ' Precision Avalilability Potenﬂ;lmz?:f“ﬂ“y
Soil Aromatic and SW8260A 1 mg/Kg Coefficient of Variation of | Common laboratory Volatiles lost during shipment
chlorinated 20 percent. analysis. to laboratory; prefer extraction
hydrocarbons in the field.
(benzene,
toluene,
cthylbenzene, and
xylene {(BTEX);
chlorinated
compounds)
Soil Biologically Under development 50 mg/Kg Coeflicient of Variation of | Specialized laboratory Sample must not be allowed
Available Iron 40 percent. analysis. ‘ to oxidize.
(1D
Soil Total organic SW9060 modified for 0.1 percent Coefficient of Variation of | Common laboratory Samples must be collected
carbon (TOC) soil samples 20 percent. analysis. from contaminant-
transporting (i.e.,
transmissive) intervals.
Soil Gas | Fuel and EPA Method TO-14 1 ppm Coefficient of Variationof | Common laboratory Potential for atmospheric
Chlorinated (volume/volume) 20 percent. analysis. dilution during sampling.
YOCs
Soil Gas | Methane, Oy, CO; | Field Soil Gas Analyzer | 1 percent Coefficient of Variation of | Readily available field | Instrument must be properly
(volume/volume) 20 percent. instrument, calibrated.
Water Alkalinity Hach alkalinity test kit | 50 mg/L Standard deviation of 20 Common field analysis. | Analyze sample within | hour
model AL AP MG-L mg/l. of collection. :
Water Aromatic and SW8260A MCLs Coefficient of Variationof | Common laboratory Volatilization during shipment
chlorinated 10 percent. analysis. and biodegradation due to-
hydrocarbons improper preservation.
(BTEX,
trimethylbenzene
isorners,
chlorinated
compounds)
Water Chloride IC method E300 1 mg/L Coefficient of Variationof | Common laboratory een
20 percent. analysis.
Water Chloride Hach Chloride test kit 1 mg/L Coefficient of Variation of | Common field analysis. | Possible interference from
(optional, see modet 8-P 20 percent. turbidity.
data use)
Water Conductivity E120.1/SW9050, direct § 50 1.1sf'cm2 Standard deviation of 50 Common field probe. Improperly calibrated
reading meter uS/em’. instrument.
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Table 2.2 (Continued)
Matrix Analysis Method/Reference Mg:::::&gg‘;:‘or Precision Availability Potenﬂ;:‘g:;:an‘?uality
Water Hydrogen Hy"Y See Appendix A 0.l aM Standard deviation of Specialized field Numerous, see Appendix A.
0.1nM. analysis.
Water Iron (II) (Fe**) Colorimetric T 0.5 mg/L, Coefficient of Variation of ]| Common field analysis. Possible interference from
XX Hach Method # 8146 20 percent, turbidity (must filter if turbid).
Keep out of sunlight and
analyze within minutes of
: collection.
Water Major Cations SW6010 -1 mg/L Coefficient of Variation of | Common laboratory Possible colloidal
_ : 20 percent. analysis. interferences.
Water Methane, ethane, | Kampbell eral., 1989 or § | pg/L Coefficient of Variation of | Specialized laboratory Sample must be preserved
and ethene SW3810 Modified 20 percent. analysis. against biodegradation and
- collected without headspace
(to minimize volatilization).
Water Nitrate IC method E300 0.1 mg/L Standard deviation of 0.1 Common laboratory Must be preserved.
m analysis,
Water Oxidation- A2580B plus or minus plus or minus 50 mV. Common field probe. Improperly calibrated
: reduction 300 mY electrodes or introduction of
potential (ORP) atmospheric oxygen during
sampling.
Water Oxygen Dissolved oxygen meter | 0.2 mg/L Standard deviation of 0.2 Common field Improperly calibrated
mg/L. instrument. electrodes or bubbles behind
the membrane or a fouled
membrane or introduction of
atmospheric oxygen during
. . sampling.
Water Sulfate (SO*) IC method E300 5 mg/L Coefficient of Variation of | Common laboratory. Fixed-base,
20 percent.
Water Sulfate (SO2) Hach method # 8051 5 mg/L Coefficient of Variation of | Common field analysis. Possible interference from
XX o 20 percent, turbidity (must filter if turbid).
Keep sample cool.
Water pH Field probe with direct | 0.1 standard units 0.1 standard units. Common field meter. Improperly calibrated
: reading meter. instrument; time sensitive.
Water Temperature Field probe with direct | 0 degrees Celsius Standard deviation of 1 Common field probe. Improperly calibrated
reading meter. degrees Celsius. instrument, time sensitive,
Water Total Organic SW9060 0.1 mg/L Coefficient of Variation of | Common laboratory
Carbon 20 percent. analysis.
Notes:

#x  Filter if turbidity gives a response from the

photometer before addition of the reagents that is as large or larger than the specified minimum quantification limit.
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Table 2.3  Analytical Parameters and Weighting for Preliminary Screening for Anaerobic

Biodegradation Processes¥
Concentration in
Most Contaminated
Analysis Zone interpretation Value
Oxygen® <0.5 mg/L Tolerated, suppresses the reductive pathway at higher 3 -
concentrations
Oxygen* >5 mg/L Not tolerated; however, VC may be oxidized aerobically -3
Nitrate” <1 mgh At higher concentrations may compete with reductive pathway 2
ron I1* >1mg/L Reductive pathway possible; VC may be oxidized under Fe(lt} 3
reducing conditions
Sulfate* <20 mg/L At higher concentrations may compete with reductive pathway 2
Suffide* >1 mg/lt Reductive pathway possible 3
Methane® <0.5 mg/L VC oxidizes 0
>0.5 mg/L Uttimate reductive daughter product, VC Accumulates 3
Oxidation Reduction <50 millivolts (mV)  Reductive pathway possible 1
Potential® (ORP) <-100mV Reductive pathway likely ' 2
against Ag/AgCl '
electrode
pH* 5<pH<9 Optimal range for reductive pathway 0
5>pH>9 Outside optimal range for reductive pathway -2
TOC >20mg/L Carbon and energy source; drives dechlorination; can be 2
. natural or anthropogenic :
Temperature® > 20°C AL T >20°C biochemical process is accelerated 1
Carbon Dioxide >2x background Uttimate oxidative daughter product 1
Alkalinity >2x background Results from interaction between CO. and aquifer minerals 1
Chioride* >2x background Daughter product of organic chiorine 2
Hydrogen >1 nM Reductive pathway possible, VC may accumulate 3
Hydrogen <1 nM VC oxidized 0
Volatile Fatty Acids > 0.1 mg/L intermediates resuiting from biodegradation of more complex 2
compounds; carbon and energy source
BTEX* >0.1mg/lL Carbon and energy source; drives dechtorination 2
Tetrachloroethene Material released 0
_Trichioroethene® .Material released 0
Daughter product of PCE ov
DCE® Material released 0
ughter product of TCE o
cis is > B0% of total DCE it is likely a daughter product
' .1-DCE can be chemical reaction product of TCA -
VG Matorial released : : .0
- wughter product of DCE ol
1.1,1-Trichloroethane® |Material released 0
DCA Daughter product of TCA under reducing conditions 2
Carbon Tetrachloride terial released : 0
Chiorosthane® Daughter product of DCA of VC under reducing conditions 2
Cthene/Ethane 50.0tmg/L Daughter product of VClethene 2
>0.1 mg/L 3
Chioroform ~ terial released 0
ughter product of Carbon Tetrachloride 2
Dichloromethane Eaterial released 0
Daughter product of Chioroform 2

* Required analysis. o/ Poims:wudcdonlyifitanbcsbownﬂutﬂmcompoundis ndaugbtupmduct(i.c..nouoonsﬁmmtofmcmce

NAPL).
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Table 2.4 Interpretation of Points Awarded During Screening Step 1

~ Score Interpretation
Oto5 Inadequate evidence for anaerobic biodegradation* of chlorinated organics
6to 14 Timited evidence for anaerobic biodegradation* of chlorinated organics
151020 Adequate evidence for anaerobic biodegradation* of chlorinated organics
>20 Strong evidence for anaerobic biodegradation* of chlorinated organics
*reductive dechlorination ‘

The following two examples illustrate how Step 1 of the screening process is implemented.
" The site used in the first example is a former fire training area contaminated with chlorinated
solvents mixed with fuel hydrocarbons. The presence of the fuel hydrocarbons appears to reduce
the ORP of the ground water to the extent that reductive dechlorination is favorable. The second
example contains data from a dry cleaning site contaminated only with chlorinated solvents. This
site was contaminated with spent cleaning solvents that were dumped into a shallow dry well situated
justabove a well-oxygenated, unconfined aquifer with low organic carbon concentrations of dissolved
organic carbon.

Example 1: Strong Evidence for Anaerobic Biodegradation (Reductive Dechlorination) of

Chlorinated Organics
Analyte Concentration in Most Contaminated Zone Points Awarded

Dissolved Oxygen 0.1 mg/L 3
Nitrate — 0.3 mg/L yi

Iron (1) 10 mg/L. 3
Suliate . 2 mg/L, 2
Methane S mg/L 3

ORP -190 mV 2
Chloride 3 times background 2

PCE (released) 1,000 pg/L 0

TCE (none released) 1,200 pg/L 2
cis-DCE (none released) 500 pg/L 2

VC (none released) 50 ug/L 2

' - Total Points Awarded - 23 Points -

. Inthis example, the inveétigator can infer that biodcgrédation is likely occurring at the time of
sampling and may proceed to Step 2. '

Example 2: Anaerobic Biodegradation (Reductive Dechlorination) Unlikely

Analyte Concentration in Most Contaminated Zone Points Awarded
Dissolved Oxygen 3 mg/L ' -3
Nitrate ’ 0.3 mg/L 2
Tron (IT) Not Detected (ND) 0
Sulfate 10 mg/L 2
Methane ND 0
ORP + 100 mV : 0
Chloride background 0
TCE (released) 1,200 pe/L 0
cis-DCE (none released) ND 0
VC (none released) ND 0

' Total Points Awarded 1 Point
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Appendix C
Field Sample Collection and Geochemical Analysis



SITE 38 GROUNDWATER SAMPLING
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SITE 38 GROUNDWATER SAMPLING
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GROUNDWATER SAMPLING Sample ID:

PROJECT NAME

WELL NO. 3 86;40 /

JOB NO: paTe: [Rf Iy o
LOCATION 3 ?CS gl

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

Personnel:

e — —

PURGING DEVICE

SAMPLING DEVICE

L
Type Device? %DQ,r‘ s '[) U W\‘,o

Type Device? ib Q.f‘l‘s P J M.ﬂ

How was the\evice decontaminated?

How was the device decomami‘d?

Per 5642

How was the line decomaminated?\

per CSAp

How was the line dz&ntaminated?

Which well was previously sampled?

Which well was previously purged? \

INITIAL WELL VOLUME

Well diameter {in.) D.

PURGING

Llugh "

Stickup {ft.)

Time started_! &{ ( g

e
Finished ‘ & 3 5
Volume purged q M 9\ S

\
Depth to bottom of well from TOC (ft.) lli V.(

Comments on Well Recovery

Depth to water surface from TOC (ft.) Cl * 1 3

Length of water {ft.}

.53

Depth to water (ft.)

Volume of water {ft.)

Completion

{gal.} / q /

Additionat Comments

Amount of sediment at bottom of well {ft.)

3 Volumes of water {gal.) (/ . l.;

Sample Collected: ‘Start ’ g (..{5

Finish

IN-SITU TESTING Date:

Time:

Well Volume Purged (gal.}
Turbidity

Odor

OVA (ppm}

pH (units)

Conductivity {umho)
Water Temperature (°C)
TDS (mg/l}

Depth to water (1.}

P2 dec _
Mho K [S10 53T

b‘% }Zf Ao lj’t?S
0 0 0 20

b-63, bt 662 fiof
023 0229 0230 2%
M«{ 2o Z_Géfl 2iai

N

NOTES: 1 ft. length of 4~
Turbidity choices:

= 0.087 1 or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 fi® or 0.16 gal.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample ID:

PROJECT NAME

WELL NO. 3?650' —

WEATHER CONDITIONS

Ll —P Y 02V Y

LOCATION 3? 6\4 a ’a\

AMBIENT TEMP:

i

REVIEWED BY:

Personnel: i"’\QL Y

Al fct

PURGING DEVICE

Type Device? D tr‘\g ‘0\} VV\ p

SAMPLING DEVICE

Lris Lo )

Type Device?

!
How was the device decontaminated? How was the device decontamN
sl 1 p {’r ( ; A £
‘»c GApP , f—
How was the line decontaminated? How was the line decontaminated?
Which well was previousty purged? \ Which well was previously sampled? \
' N \
\
INITIAL WELL VOLUME PURGING
(g
Well diameter (in.) 9‘ Time started __ QO q 5@ Finished MS
Stickup (ft.) ‘(:(US‘ l\ ") - Volume purged C! ) ,)\ ;

|

1
z

Depth to bottom of well from TOC (ft.) /& .
£ y

Depth to water surface from TOC (ft.)

-

Comments on Well Recovery

/

W |~

Length of water {ft.) ﬁ

Volume of water {ft.} ‘gl
(gal.) ( - ('l /

Amount of sediment at bottom of well (ft.}

Depth to water {ft.)

Completion

Additional Comments
Sample Collected: Start 1 ( ( s

Finish

3 Volumes of water {gal.} (( g N ; 5 GC& /
/4

(812 (ot 1927 (050

:\
~
QS
0
Q0
Q\Em

IN-SITU TESTING Date:
Time: (O¢ 1
1
Well Volume Purged (gal.) 0‘ 7;'
Turbidity ' o
QOdor
OVA {ppm}

pH {units) ZQ_L
Conductivity (umho) ' l_'_.‘:{:é

Water Temperature (°C) / 7"6

226 736 207 é«c"?'
870 906 BSE 0P
R055 20.5Y 4057 %7

TDS (mg/l}

Depth 10 water {ft.)

NOTES: 1 ft. length of 4~
Turbidity choices:

= 0.087 ft® or 0.65 gat.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft or 0.16 gal.
Revision Date: 8/5/92




GROUNDWATER SAMPLING Sample 1D:
PROJECT NAME JOB NO: pate: /R IR/ Co
wewno._ 3§ «~<60% LOCATION 3o cs507

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

e ANy AL frecks

PURGING DEVICE
{
Type Device? ﬂa C{,/; g

How was the device decontaminated?

How was the line decontaminated?

Which well was previously purged?

SAMPLING DEVICE
L8
Type Device? 'p er\ { S l/J UM’/o

How was the device decon&minated?

ﬂﬁrL_C$4%L_

How was the line decontaminaled?

Which well was previously sampleck

- Depth to bottom of well from TOC (ft.}

INITIAL WELL VOLUME

Well diameter (in.) ?'

flagh

Stickup {f1.)

(7%
8. 6¢

Oepth to water surface from TOC ({ft.}

PURGING

Time started / ‘f / S
Volume purged q ‘6 O

Comments on Well Recovery

Finished @5 3—&

q'll

Length of water (ft.}

Volume of water {ft.)

fgal) 1YL
Amount of sediment at bottom of well {ft.)

3 Volumes of water (gal.) L{ d 33

Depth to water {ft.}

Completion

Additional Comments

Fay
Sample Collected: Start l S D\ U

Finish

e

IN-SITU TESTING Date:

Time: /‘f);O__

NS (5o

2 3 4 5 6 7

s 4
Well Volume Purged (gal.) { § fé

3cd 3¢
Al

0:2,&7‘]’ O fi}

Turbidity 0
Odor

OVA {ppm}

pH {units) ié'» ~q ‘
Conductivity {gmho} O.
Water Temperature {(°C} . ZJE l i
TDS (mg/)

2291 2 3'7’

Depth to water (ft.)

NOTES: 1 ft. length of 4"
Turbidity choices:

= 0.087 ft® or 0.65
clear, turbid, opaque

gal. 1 ft. fength 2" = 0.022 {1 0r'0.16 gal.
Revision Date: 8/5/82




s

GROUNDWATER SAMPLING Sample 1D:

PROJECT NAME

2

WELL NO. \m)> ?@4 < j?

JOB NO: DATE: _:!QZMQQ

SEES0s

LOCATION

WEATHER CONDITIONS |

AMBIENT TEMP:

REVIEWED BY:

Personnel:

PURGING DEVICE

ﬁ Type Device?

——ce —

SAMPLING DEVICE

Type Device? .p dr (\5 '0 (/‘ m

!

Peris DU L
/ 7~

How was the device decomam}*i?

How was the device deconTinated?

How was the line decontaminated? \

How was the line decontaminaten?

Which well was previously sampled? \

Which well was previously purged? \

INITIAL WELL VOLUME

PURGING

Welt diameter {in.} “ Time started / ,2 / <,7/ Finished @ D
Stickup (ft.) »p\ \)S \’\ Volume purged L\\ 5
Depth to bottom of wéll from TOC (ft) fg' ’ g Comments on Well Recovery
Depth to water surface from TOC {ft.) 5’ 7 P~
Length of water {ft.) q‘ ~3 é Depth to water (ft.)
Volume of water (ft.} Compfetion
{gal.) {1' g Additional Comments
Amount of sediment at bottom of well (ft.} Sample Collected: Staﬁ
3 Volumes of water (gal.} ('f . g Finish
IN-SITU TESTING Date: &&,
Time: /’&(0 (_a:éﬂ {5—()5 "2‘(0
5 6 7

Well Volume Purged (gal.)
Turbidity

Qdor

OVA (ppm}

pH {units}

Conductivity {ufaho)
Water Temperatu\:‘éa\(_"C)
TDS (mg/t) )

Depth 10 water {(ft.}

.;(50!:26 ;la.S LZS
20 0 0

6 T 197 RS
028 30| 363 0%0(
24 33\ 3479 21Y

NOTES: 1 ft. length of 47

Turbidity choices:

= 0.087 {® or 0.65 gal.
clear, turbid, opaque

1 ft. length 2° = 0.022 ft® or 0.16 gal.
Revision Date: 8/5/92




s’

e

GROUNDWATER SAMPLING

Sample 1D;

PROJECT NAME _ :

JOEB NO:

286567

WEATHER CONDITIONS

WELL NO.

DATE: IQ{S'/oB
ISFGSc

LOCATION

AMBIENT TEMP:

REVIEWED BY:

P:sonnel: I—IQ\"CL Yy A ‘ﬂ U ‘}'

PURGING DEVICE
Yype Device? p«rt & P (J N\ P

How was the device decontaminated?

How was the line decontaminated?

Which well was previously purged?’ \

SAMPLING DEVICE

\
Type Device? pq ( Q

pun
How was the device decintaminated?
fel” CLAp

How was the fine decontamingted?

Which well was previously sample

INITIAL WELL VOLUME ,
Well diameter (in.} 8* /
£lugh

Depth to bottom of well from TOC (ft.} (3"6 3

©-29

Stickup {ft.}

Depth to water surface from TOC (ft.)

PURGING . ‘ . R
Time started J 0.?2& Fintshed / I ( (/
e

Volume purged

Comments on Well Recovery

c. 84

g 1

Length of water (ft.}

Voltume of water {ft.)
{gal.} ! ' /

Amount of sediment at bottom of well (ft.)

Depth to water (ft.)

Completion

Additional Comments

(Ss

Sample Collected: Start

3 Volumes of water (gal) ) & Finish
IN-SITU TESTING Date:

Time: !b“-lb( 1099~ il o\

1 2 3 4 5 6 7

Well Volume Purged (gal.) 08 1S 39
Turbidity ___O_,_ 0. o
Odor
OVA {ppm)
pH (units) 130 m 7__7;;
Conductivity (umho) 033% 3 a4 3199
Water Temperature (°C) lﬂ 32217 M
TDS tmg/
Depth 10 water (f1)
NOTES: 1 f2. length of 4" = 0.087 #1° or 0.65 gal. 1 ft.length 2° = 0.022 f* or 0.16 gal.

Turbidity choices: clear, turbid, opaque

Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample ID:

PROJECT NAME JOB NO: pare: [ D‘t (ij ‘o
WELL NO. RKEEL 6D LOCATION SR &Cag §
i WEATHER CONDITIONS AMBIENT TEMP: )
REVIEWED BY: Personnel: _ HowA X AU W(‘\*
— ———— s —_— ;
PURGING DEVICE, SAMPLING DEVICE C
< ; p .
Type Device? lﬂ("r LY 5 lp \} Vy\ 'p Type Device? f) QFLS 0 U I,M
/ 7
How was the device decontanNpated? How was the device decontaminated?
gt \ Oe,
How was the line decontaminated? g Jo. How was the line decontaminated? CcA e
\ T \ 77 r/'
\ N
Which well was previously purged? Which well was previously sampled?
INITIAL WELL VOLUME PURGING
f 5
Well diameter (in.} Time started Oq'ZO Finished / 03?
Stickup {ft.} - (us\A Volume purged 2 -0
Depth to bottom of well from TOC (ft.) \ a~ “ c, (( Comments on Well Recovery
Depth to water surface from TOC (ft.) (é’ v é? 2
Length of water (ft.) Depth to water (ft.}
Volume of water {ft.} Completion
{gal.) Additional Comments
N Amount of sediment at bottom of well (ft.) L Sample Collected: Start i ( OO
3 Volumes of water {gal.} $ a (xl"e ® Finish

IN-SITU TESTING

Well Volume Purged {gat.}
Turbidity

QOdor

OVA {ppm)

pH {units)

Conductivity {umho}
Water Temperature (°C)
TDS (mg/M

Depth to water (ft.}

(éate: N2 :

Time:

By
eA50 [0 103

NOTES:

1 ft. length of 4~ = 0.087 ft® or 0.65 gal.
Turbidity choices:

clear, turbid, opaque

1 ft. length 2" = 0.022 f® or 0.16 gal.
Revision Date: 8/5/92

Qe




GROUNDWATER SAMPLING Sampte 1D:

PROJECT NAME _ JOB NO: DATE: _Mm
WELL NO.7§ 5@9 07 LOCATION \ggdf 0 ?
WEATHER CONDITIONS AMBIENT TEMP: __, /

REVIEWED BY:

PURGING DEVICE

Type Device?

How was the device decontaminated?

e Hand Y ATDIC 2

SAMPLING DEVICE

Type Device?

How was the device decontaminated?

How was the line decontaminated?

How was the line decontaminated?

Which well was previously purged?

Which well was previously sampled?

INITIAL WELL VOLUME

PURGING

Time started l@o o

Well Volume Purged (gal.)
Turbidity

Odor

OVA {(ppm)

pH (units)

Conductivity {umho)
Water Temperature (°C)
TDS (mg/l)

Depth to water {ft.)

Well diameter (in.} Finished
Stickup {ft.) Volume purged q 9a '
Y
Depth to bottomn of well from TOC {ft.} " S < 3 O Comments on V_Sé_ell Recovery
Depth to water surface from TOC (ft.} 5 ~ G (f
Li

Length of water {ft.} 7\ /f: K Depth to water (ft.)

U
Volume of water (ft.} Completion

{gal.) ‘ > 3—'6 Additional Comrﬁems -
Amount of sediment at bottom of well (ft.} Sample Collected: Start
3 Volumes of water (gal.) ;‘ 6é Finish
L~ '
IN-SITU TESTING Date: g\(.,
Time:
1 2 3 4 5 6

”

0‘5‘({0%((2% |

1.4

2250

NOTES: 1 fu. length of 4

Turbidity choices:

= 0.087 ft* or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 f* or 0.16 gal.
’ Revision Date: 8/5/92




“pmor

GROUNDWATER SAMPLING

Sample ID:

PROJECT NAME

JOB NO: DATE: ZQ ZQ Z { 0O

WELLNO. 3? &g /d

LOCATION 37? S0

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

Personnel. [4 = Y‘o( )/ ,4 ( [)m Ch +

——

PURGING DEVICE

SAMPLING DEVICE

/%;I“f\S

Type Device?

Type Device? ,i%,[\‘\s //) J W\ '/)

How was the device decontaminated?

/l/mp

How was the device dégontaminated?

per __($A7°

How was the line decontaminated?

p@f‘

How was the line decontaminadd?

cpaAp

Which well was previously purged?

\ Which well was previously sampled? \

\

INITIAL WELL VOLUME ”

2}

Well diameter {in.)

PURGING

Time started /[7/ 74

Stickup (ft))

£ {usin

o,

Finished (06 2
Volume purged b B ()

Depth to bottom of well from TOC {(ft.)

15~ / Oﬁ Comments on Well Recovery B

Depth to water surface from TOC {ft.)

o0 %

Length of water (ft.)

9.0 »

Depth to water (ft.)

Volume of water (ft.)

Completion

{gal) ‘ - \( \‘

Additional Comments

Amount of sediment at bottom of welt {ft.}

3 Volumes of water (gal.} q * ; ?\

30

Sample Collected: Start

Finish

IN-SITU TESTING

Well Volume Purged (gal.)
Turbidity

Qdor

OVA {ppm}

pH (units)

Conductivity {umho)
Water Temperature {°C}
TDS (mg/h

Depth to water (1.}

Date:

Time: (0( ?‘; / I? [_ﬂs _/m /&52/

MG K 675 9 648 Tox
N 63% (Ig S99 1599 o5
U497 20.32 2[-7) (.23 220

NOTES: 1 ft. length of 4™
Turbidity choices:

= 0.087 {t* or 0.65 gal.
clear, turbid, opaque

1 fr. length 2" = 0.022 t* or 0.16 gal.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample ID:

PROJECT NAME

I8GsL]

WEATHER CONDITIONS

WELL NO.

JOB NO: DATE: ‘ QZl gt 0( )

LOCATION \?8 a"g ,/ ’/

AMBIENT TEMP:

REVIEWED BY:

Personnel:

PURGING DEVICE

r)E’F(\S

How was the dev«::a decontaminatgd?

Type Device?

Qum
! i

Type Device?

SAMPLING DEVICE .
/ eres ’ﬁ c/m/j

How was the device ?ﬂtaminated?
)

How was the line decontaminated? \ kr\ C{Ap

How was the line decontamiNated? / :E»d Cg (4P
N 4

Which well was previously purged? \

N

Which well was previousty sampled?\

INITIAL WELL VOLUME
Q "
Llag V1

Depth to bottom of well from TOC (ft.}

Well diameter {in.)

Stickup {ft.}

Depth to water surface from TOC {ft.}

PURGING

Time started @ / & U Srinishea
Volume purged L’f- Y
W

Comments on Well Recovery

Length of water (ft.)

Volume of water (ft.}
{gal.} /3 '7

Amount of sediment at bottom of well (ft.}

~
3 Voiumes of water {(gal.) ___ L{ 9‘

Depth to water (ft.)

Completion

Additional Comments

Sample Collected: Start

Finish

IN-SITU TESTING Date:

Z&c

Time: ‘%7

Bfo 142

3 4 5 6 7

025

| Well Volume Purged (gal.}

2
30 Y2

<

&

0 L

Turbidity

Odor

OVA (ppm})

pH {units) ‘) + !l
Conductivity {umho) ﬁ}ﬁo

P

37

Water Temperature (°C)

GBI
Ma )4
1oL A3\

W

'4

TOS {mghl)

Depth to water (ft.)

NOTES: 1 1. length of 4"

Turbidity choices:

= 0.087 {t® or 0.65
clear, turbid, opaque

gal. 1 ft. length 2" = 0.022 fi® or 0.16 gal.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample 1D:

PROJECT NAME

JOB NO: DATE:

WELL NO.

tocamon 2 BATHA

WEATHER CONDITIONS

REVIEWED 8Y:

AMBIENT TEMP:

Personnel:

PURGING DEVICE

L
Type Device? Ij@ r( 9
A

SAMPLING DEVICE

Pers's  pumy?

Type Device?

Aump
7 F

How was the device decontamingted?

How was the device decontamina\ed?

\

KL
. . Y
How was the line decontaminated? “,\

Y pel €6 &5; ‘

\

v
How was the line decontaminaxed:%\ﬂ er C; /4;/”

h\

Which well was previously purged? \

Which well was previously sampled? \

INITIAL WELL VOLUME

!
Well diameter {in.} 9‘ ,

PURGING

Time staried /d L{ / Finished l EA 0 O

€lug h

Stickup {f1.)

Volume purged S - 9‘7

Depth to bottom of welt from TOC (ft.)

Comments on Well Recovery

Depth to water surface from TOC (ft.)

Length of water {ft.)

Depth to water (ft.)

Volume of water (ft.)

e fw

ke
..Q\':

Completion

o (-4 Y4

Additional Comments

Amount of sediment at bottorn of well (ft.)

3 Volumes of water {gal.) L( * 39""

123 O

Sample Collected: Start

Finish

IN-SITU TESTING

Wetl Volume Purged (gal.)
Turbidity

Odor

OVA (ppm)

pH {units)

Conductivity (pmho)
Water Temperature {°C)
TDS (mg/l}

Depth 1o water ()

Date:

Time:

'12&&/
oy oo b (209
1 2 3 4 5 6 7
0.50 [qd 375 Sias
0 o o ©

2:< . 224 22
02% %1% (11% 385
20 Jo.jo 2.0 0.92

NOTES: 1 ft. tength of 4~
Turbidity choices:

= 0.087 f1* or 0.65 gal.
clear, turbid, opague

1 ft. length 2" = 0.022 ft® or 0.16 gat.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample 1D:

PROJECT NAME

3865 (3

WELL NO.

LOCATION

WEATHER CONDITIONS

JOB NO: DATE: f’g z é:z ﬁa

T ECs /3

REVIEWED BY:

Personnel: ff.-a 'T/ }(

PURGING DEVICE

Type Device? lQQf\&C‘) PQ m P

How was the device decoridgminated?

How was the line decontaminatek

Po.l
Ghe

AMBIENT TEMP: mﬁ/ﬂ

N
;pé-(\ S p ()(4’\,0
How was the device decontgdminated?

per (s AP

SAMPLING DEVICE

Type Device?

How was the line decontaminate

Which well was previously purged? \

Which well was previously sampled? \

INITIAL WELL VOLUME ¢

Well diameter (in.)

£ fogln

Stickup {f1.}

Depth to bottom of well from TOC {ft.}

[2- &

Depth to water surface from TOC (ft.)

PURGING

Time started [‘{ g(

Volume purged u&

S

Finished

Comments on Well Recovery

Length of water (ft.)

3-53

Volume of water {ft.)

925

{gal.} [‘ % ?

Amount of sediment at bottom of well {ft.)

Y.z

3 Volumes of water (gal.}

Depth to water (ft.)

Compietion

Additionat Comments

Start (’56\3

Finish

Sample Colliected:

IN-SITU TESTING

Date:

Time: (gg 3

1504 55()

1 4 5 6 7
el Votumo Purged gal) 05 25 QE;
Turbidity Q_ (b_(b‘ D_
Odor
OVA (ppm}
o i 7Q&7$(vz¢
Cor’wductivity {wmho) ‘32»_8 3)‘ _3(_(’ »
Water Temperature {°C) ;‘2;7 L(_\}
TDS (mg#)
Depth to water {ft.)
NOTES: 1 ft. length of 4" = 0.087 ft® or 0.65 gal. 1 ft. length 2" = 0.022 ft® or 0.16 gal.

Turbidity choices:

clear, turbid, opaque

Revision Date: 8/5/92




PROJECT NAME

I §C51Y

WELL NO.

WEATHER CONDITIONS

GROUNDWATER SAMPLING Sample ID:
JOB NO: pate: [ o7
LOCATION 5§ 57y

AMBIENT TEMP:

REVIEWED BY:

PURGING DEVICE

O@rk,()umo

Type Device?

ﬂw@ﬂ h./,

SAMPLING DEVICE

Type Device?

fercs  pamp
/Ay

How was the deviyg decontaminated?

How was the device (:leconta)n\ated7

How was the line decontaminated?

pef~ ¢ o Q
f 2=/

- How was the line decontdninated?

Which well was previously purged? \

Which well was previously sampleX?

N\

e

INITIAL WELL VOLUME

Weli diameter {in.)

PURGING

Time started fﬂ 03 Finished JM_

£ (asln

Stickup (ft.)

Volume purged

Depth to bottom of well from TOC (ft.)! D, s &

EEPY

Comments on Well Recovery

Depth to water surface from TOC (ft.)

7.7

Length of water (ft.)

Depth to water (ft)

5. 29
Volume of water {ft.}

Completion

(gal) _@ DY

| Additional Comments

Amount of sediment at bottom of well {ft.}

Start !B O

Sample Collected:

3 Volumes of water (gal.) 2* q 0

Finish

/ 4

IN-SITU TESTING Date:

Time:

Well Volume Purged (gal.}
Turbidity

Odor

OVA {ppm)

pH {units)

Conductivity {umho)
Water Temperature {(°C}
TDS {mg/)

Depth to water {ft.)

027 1o fo%? (659 LI(S
~0. 7 Q_ O (\

25 73- )M 2:5C
(_qz 349 3HM 3¢3 %
21372384 (¥R (@87

NOTES: 1 fi. fength of 4™

Turbidity choices:

= 0.087 ft* or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft® or 0.16 gal.
Revision Date: 8/5/92

e




GROUNDWATER SAMPLING

Sample iD:

PROJECT NAME

JOB NO:

I G5(S

WELL NO.

DATE: J‘l Z‘ QQ

WEATHER CONDITIONS

LOCATION \9 g“ K

REVIEWED BY:

AMBIENT TEMP:

PURGING DEVICE

Perso-r-\.nil: _&E}si( )\ )(
Type Device? A’O(Tr ‘(‘ [) 'Q U {m [‘0

SAMPLING DEVICE
How was the device decorNaminated?

~
Type Device? ne_r ( C) P U UY\!D
How was the device decontaminated?
\ peg Csap

1

How was the line decontaminate

How was the line decontaminateyy?

Which well was previously purged? X

Which well was previously samp!ed?\

INITIAL WELL VOLUME

LY

Well diameter (in.)

PURGING

Time started l 0 g\g

Finished lt l _7>_

£ Wslh

Stickup (ft.)

Volume purged 2( O

Depth to bottom of well from TOC (ft.) / R q ?

Comments on Well Recovery

7?7

Depth 1o water surface from TOC (ft.)

.S

Length of water {ft.)

Depth to water (ft.}

Volume of water (1.}

Comptetion

7>

{gal.)

Additional Comments

Amount of sediment at bottom of well (ft.)

30

Sample Collected: Start

3 Volumes of water {gal.)

Finish

IN-SITU TESTING Date:

Time:

(A7 eyl (657 ((-07

3 5 6 7
Well Volume Purged (gal.) ‘QG‘Q\ l 9S 9~ O 01‘75
Turbidity [ ‘( &) Q_
Odor
OVA (ppm)
oH funits| LA 4L 203 1S
Conducivy Groh) 398 et 39k 37
Water Temperature (°C) })/' 1}‘\ 20 9*3«14'
DS (mg/l}
Depth to water {ft.)
NOTES: 1 f1. length of 4" = 0.087 f* or 0.65 gal. 1 ft. length 2° = 0.022 ft* or 0.16 gal.

Turbidity choices:

clear, turbid, opaque

Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sampte ID:

PROJECT NAME

JOB NO:

WELL NO.

35 D

Location _ S6GS ,/ ,)

DATE: [zz #2/de

el WEATHER CONDITIONS AMBIENT TEMP:
REVIEWED BY: Personnel: _H_qni v A ! l) rec ﬂ+
PURGING DEVICE \ SAMPLING DEVICE
Type Device? per' 9 4 p\)m ID Type Device? /)G f‘.(s pUM'ﬁ
How was the device decontaminated? How was the device deconfaminated?
pEr Csap \__per CsAP
How was the line decontaminated? \ How was the line decontaminatey?
\
Which well was previously purged? \ Which well was previously sampled?\
A\
. INITIAL WELL VOLUME. , PURGING
Well diameter (in.} & , Time started / 0_? 7 Finished ‘ ‘ E j ;
Stickup {ft.} 'F ‘05 k ¢ Volume purged 6 M S-
Depth to bottom of well from TOC {ft.} / a '56 Comments on Well Recovery
Depth to water surface from TOC (ft.) 6 - q 7
Length of water {ft.) 5 ‘6 g\ Depth to water (ft.)
Volume of water {ft.} Completion
{gal.} hd 7 0 Additional Comments
et Amount of sediment at bottom of well (ft.) Sample Collected:  Start ’ ‘{ 00
| 3 Volumes of water (gal.) a '7 Finish

IN-SITU TESTING

Well Volume Purged (gal.)
Turbidity

Odor

OVA (ppm}

pH (units)

Conductivity (umho}
Water Temperature (°C}
TODS (mg/)

Depth to water (ft.)

Date:

Time:

(104 26 (35 U5

2-5 3.2 945 6.5
0 0O Do _ &8Xo

2.07 23 7:08 Zs¢

324 32¢ I .26

.07 244 Y-29 2943

NOTES: 1 ft. length of 4~

Turbidity choices:

= 0.087 ft® or 0.65 gal.
clear, turbid, opaque

1 fr. length 2" = 0.022 §1° or 0.16 gat.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample ID:

PROJECT NAME

WELL NO.

3G665(%

JOB NO: DATE: l&.{ Z‘ !2 0

WEATHER CONDITIONS

LOCATION ? ?ﬁq /g

REVIEWED BY:

AMBIENT TEMP:
Personnel: /"U\‘d Y A“ ‘3 W(,h /’

PURGING DEVICE

e —

SAMPLING DEVICE

Type Device? % Ob: S DY W\P

How was the device decontiinated?

Type Device? f)f' r \( Q m (} m 0
t / T

How was the line decomaminateb\

Pel” (sc\{)

How was the device decoXminaled?
va Gsa P

How was the line decontaminate¥?

Which well was previously purged? \

Which well was previously sampled?\

INITIAL WELL VOLUME

I
Well diameter {in.) a‘

PURGING

Time staed & ()] .5 Finished | | 3-O

Stickup (ft.)

flog A

Volume purged

Depth to bottom of weli from TOC (ft.) l 3 ' , n

Comments on Well Recovery

Depth 10 water surface from TOC (ft.)

<

6 (4

Length of water (ft.)

Depth to water {ft.)

Volume of water {ft.}

Completion

{gal) .oy

Additional Comments

Amount of sediment at bottom of well (ft.}

220

Sample Collected: Start

3 Volumes of water (gal.) \?‘ , R

Finish

IN-SITU TESTING Date:

i (035 foyf 1059 (e (03 Sl

1 2 3 5 6 7

Well Volume Purged (gal.) «j_ﬁ__ [%i | j_i &_0 é_s’_ L
Turbidity [ 5‘(0 O O o
Odor
OVA (ppm} ‘
pH {units) 71(6 7“{(&3 7CJ X 7‘9(;, 73’6

Conductivity {umho)
Woater Temperature (°C)
TDS (mg/l}

Depth to water {ft.}

2%6 022
2084 2075

NOTES: 1 f1. length of 4™
Turbidity choices:

= 0.087 ft* or 0.65 gat.
clear, turbid, opaque

1 ft_length 2" = 0.022 f1® or 0.16 gal.
Revision Date: B/5/92




e

GROUNDWATER SAMPLING

Samgple ID:

PROJECT NAME

JOB NO:

"5 No. gg‘a‘; /9

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

DATE: ‘l\//"/ﬁ o

PN

Personnel: '.@___g y 4 ( b’g&h Y ol

PURGING DEVICE p Q_f\\§ p

Type Device?

Vn,.p

SAMPLING DEVICE

Type Device?

Yo Pump

How was the device decontaminate%

How was the device decomamkﬁqted?

\— el
How was the line decontaminated? \L (S A—Q

\.a\. . ,DU\ Cﬁ p
&y —

How was the line decontaminated? \

9

Which well was previously purged? \

Which well was previously sampled?

\

’-}:‘Length of water {ft.}

INITIAL WELL VOLUME

Well diameter {in.) &

PURGING

Time started / 0 *6

Flush

Stickup {ft.)

Finished / / (f{

Volume purged \‘;'( )

Depth to bottom of well from. TOC {fr)

IX.44

Comments on Well Recovery

& 7.01

Dept?\ to water surface from TOC (fi.)

$.9¢

Depth to water (ft.)

Votume of water (ft.)

Completion

{gal) . q5 ‘

Additional Comments

Amount of sediment at bottom of well {ft.}

Sample Coltected: Start ) 9~3 O

3 Volumes of water {gal.) 3. 6

Finish

IN-SITU TESTING Date:

Time:

. Well Volume Purged (gal.)

Turbidity

\

Odor

OVA (ppm)

pH (units)

Conductivity (umho}
Water Temperature (°C)
TOS (img/M

Depth 10 water {ft.)

105% wr . (129 LY

3

4.0 %o 3. J.o
0.0 o p

Al o0 7K 13

223 344 330 -34S

20.4A 2532227 2395

NOTES: 1 ft. length of 4°

Turbidity choices:

= 0.087 ft° or 0.65 gal.

Revision Date: 8/5/92

clear, turbid, opaque

1 ft. length 2" = 0.022 {i* or 0.16 gai.




e

e

GROUNDWATER SAMPLING

Sample 1D:

—

PROJECT NAME

WELL NO.

JOB NO: ORTE: /2 /ns0 ¢
LOCATION 5 5 [y d‘ﬁ : )

26 &S 610

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

Personnel:

PURGING DEVICE

Type Device?

SAMPLING DEVICE

Type Device?

‘peh\é Pum )

How was the device decontamingted?

PELS _pVmp

How was the device decorRaminated?

pet CiNp

How was the line decontaminated?

per- Cshp

How was the line decontaminatet

Which well was previously purged? \

Which well was previously sampled? \

INITIAL WELL VOLUME

Well diameter (in) __. &=

» PURGING

Time started /05 Finished //((( :

£Wsh

Stickup (ft.)

Volume purged

Depth to bottom of well from TOC {ft.) l g -“ ! A
S-9 4

Depth to water surface from TOC (ft.)

6-0

Comments on Well Recovery.

1

Depth to water {ft.)

Length of water {ft.) 7'6 Vf

Volurme of water {ft.}

Completion

{gat.) I' ’3

Additional Comments

Amount of sediment at bottom of well (ft.)

(350

| Sample Coilected: Start

Finish

- 3 Volumes of water (gal.} _& \?‘3 q
-y 7

IN-SITU TESTING Date:

Time:

Wetll Volume Purged (gal.)
Turbidity

Odor

OVA {ppm}

pH (units)

Conductivity {umhol
Water Temperature (°C)
TDS (mg/

Depth to water {f1.)

(o] vy 1[F] (/Y6

MLSM@Q
6.0 O

35! 3§32 .735 332

2494 233y 25.07 233

NOTES: 1 fi. tength of 47
Turbidity choices:

= 0.087 {t® or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft® or 0.16 gal.
Revision Date: 8/5/92




s’

GROUNDWATER SAMPLING Sample 1D:
PROJECT NAME so8 no: () 05 1 DATE: [ l ) {QO
WELL NO. ﬁ@ C,Q pu| LOCATION \‘? 8‘ GSA |

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

Personnel: MY/ /4’ hre @7"

PURGING DEVICE

Type Device? J[)IF( 9("5‘\ ‘I‘(C, pomﬂ

How was the devuce decontammated7\

SAMPLING DEVICE

Type Device? m {\g IIO (/ m /

How was the device decoNtaminated?

How was the line decontaminated?

\p@(f a
N
N

Which well was previously purged?

91 .
. N fei
How was the line decontaminatRd?

Gap

Which well was previously sampled?\

\)

INITIAL WELL VOLUME

~
Well diameter {in.) a-
~lusin

Depth to bottom of well from TOC (ft.) \

Stickup (ft.)

L/

Depth to water surface from TOC {ft.)

PURGING -
Time started l s t/a\ Finished /’Lf& ;

Volume purged u < O /(7@ {

Comments on Well Recovery

—
o

Length of water {ft.)

Votume of water {ft.)
{galy ___° q 6§

Amount of sediment at bottom of well {ft.)

2-95

3 Volumes of water {(gal.}

Depth to water {ft.}

Completion

Additional Comments

430

Sample Collected: Start

Finish

IN-SITU TESTING Date:

e Fiec
Time: Zﬂ _!fﬂi]

2oee

1 2 3 4 5 6 7

Well Volume Purged (gal.}

(25 25 Y

Turbidity

OFT H 0

Odor

OVA (ppm)

pH {units)

Conductivity (umho)
Water Temperature (°C})
TDS (mg/i}

Depth 10 water (f1.)

225 1% 7
0-2t¢ 0245 02v2
28t 2ty T

NOTES: 1 fu. length of 47

Turbidity choices:

= 0.087 ft® or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft®> or 0.16 gat.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sampie ID:

PROJECT NAME

WELL &o. ? ?@; 9)“)\

JO8 NO: . DATE: Z;g z g Z cz ﬁ'

wocaton_S & K4 A

AMBIENT TEMP:

WEATHER CONDITIONS

.REVIEWED BY:

PURGING_BEVICE

Type lgevi;e? n ?‘f" (\9 A (V) m ID

How was the delice decontarmigated?

Hard

Personnet: Y 4
L4

SAMPLING DEVICE

AL brech 7

AP
Type Device? Iﬂqr‘g

How was the device decont

pDIMY
/

inated?

How was the line decontaminated? PQr C§ AP

Which wefl was previously purged? \

yida CGop

How was the line decomaminatA

Which well was previousty sampled? \

INITIAL WELL VOLUME

gff

Well diameter (in.)

Flvsh

Stickup {ft.)

[0-20

Depth to bottom of well from TOC (ft)

WA W

Depth to water surface from TOC (ft.}

25 F

Length of water (ft.)

Volume of water {ft.)

{gal.} __< (” ff;*% )

Amount of sediment at bottom of well (ft.}

3 Volumes of water {gal.} / '9\0

PURGING 0 s
Time started ?R 5

Volume purged

Finished { O { S

Comments on Well Recovery

Depth to water (ft.)

Completion

Additional Comments

Start ’ / 0.; O

Sample Collected:

Conductivity {#mho}
Water Temperature (°C}
TDS (mg/)

Depth to water {ft.}

Finish

IN-SITU TESTING Date: ((_)ggg

Time: '° 00 l o'(

1 2 3 4 5 6 7

Well Volume Purged (gai.} Lg‘_,) Z_.IS
Turbidity D o
Odor
OVA {ppm}
pH {units) (9~(9 S -?' '0

0413
el

NOTES: 1 ft. length of 4~

Turbidity choices:

= 0.087 t® or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 f1° 0r 0.16 gal.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample 1D:

PROJECT NAME

JOB NO: DATE: / &

WELL NO. 3@ 6'6 S\U‘

LOCATION 3 8 G g R (/

WEATHER CONDITIONS

AMBIENT TEMP:

REVIEWED BY:

Personnel: H G\?TL)( A ’)(&,&\1—

PURGING DEVICE

\
Type Device? 0 Q’(( S

SAMPLING DEVICE

Type Device?

Dump
I

L5 Ramp

How was the device dedqntaminated?

How was the device decoWated?

How was the line decontammatm\ @Q k g S ‘ Sp

How was the line decontaminat

fa- <sAP

Which well was previously purged7

Which well was previously sampled?\

INETIAL WELL VOLUME

ff
Well diameter {in.} 8‘

PURGING

9/

Time started

@(06\1\

Stickup (ft.}

Finished '5H

Volume purged

Depth to bottom of well from TOC (ft.)

Cdmments on Well Recovery

/chF\

A
Depth to water surface from TOC (ft.) -5. ai q

Length of water (ft.}

Depth to water {ft.}

¥ .06

Volume of water {ft.)

Completion

{gat.} i L,/

Additional Comments

Amount of sediment at bottom of weil (ft.)

Sample Collected: Start !6 0 O

3 Volumes of water {gal.} q 3 9\

" IN-SITU TESTING Date:

de!‘\m Time:
Cofle Cre

Well Volume Purged (gal.}

Tubicity AT Fugt co lo WJ
Odor

OVA {ppm)

pH (units)

Conductivity {umho}

Water Temperature (°C)

TOS (mg/l}

Depth to water (ft.}

Finish
-? Q@'(/
Ydo (Y30 MUY (5 ¢ 1509 Sho

7380

1% 196794 w) 28y Zep
0.9 b 9 .70 A2 282

A5 B1 0T 9Y 2192 2067

038 1.5 A© 3.0 3
(5 lub MY 6.7

NOTES: 1 ft. length of 4"
Turbidity choices:

= 0.087 ft* or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 {t> or 0.16 gal.
Revision Date: 8/5/92




ez

GROUNDWATER SAMPLING

Sample 10:

PROJECT NAME

JOB NO:

wewno, S EREE

LOCATION

SPcs28

WEATHER CONDITIONS

DATE: _Q[Q.ng_

REVIEWED BY:

Personnel:

r__Alproch/

PURGING DEVICE

Type Device? 10 ehl p U M ”

H ardly
PEP*S IOUM//

Type Device?

How was the devnce decontamindted?

pet- csAp

SAMPLING DEVICE
How was the device de(:aﬁnamnmﬂed7

J"

How was the line decontaminated?

Which well was previously purged? X

How was the line decontam?ktm‘j ‘ 2 ;

Which well was previously sampbﬁ?

INITIAL WELL VOLUME ,/

Well diameter {in.) 9-

PURGING

Time started [5 13

Stickup {ft.}

Flusl R

Volume purged

s .Q

v
Depth to bottom of welt from TOC (ft.} ' 5 * ’ 5'

Comments on Well Recovery

M-62

Depth to water surface from TOC (ft.)

10.Y§¢

Length of water (ft.)

Depth to water (ft.)

Volume of water {ft.}

Completion

{gat.) {' 6 6

Additional Comments

Amount of sediment at bottom of well {ft.}

Sample Collected: Start

3 Volumes of water {gal.)

5.0¢

[£30

Finish

IN-SITU TESTING Date:

Time:

Welt Volume Purged {(gal.)
Turbidity

Odor

OVA {ppm}

pH (units}

Conductivity {umho)
Water Temperature (°C)
TDS (mg/h)

Depth 1o water (ft.}

V628 (60S 16(S

1 2 3 4 5 6

0SS0 3-5 Yo

1'g \é 0'(‘{

o0 6.5¢ G)3

vy «s° Uy

820 [%9.92 (877

NOTES: 1 ft. length of 4" = 0.087

Turbidity choices:

ciear, turbid, opaque

f13 or 0.65 gat.

1 ft. tength 2" = 0.022 ft® or 0.16 gal.
Revision Date: 8/5/92

2




“Nemm

GROUNDWATER SAMPLING Sample 1D:

—_———

PROJECT NAME

JOB NO: DATE:

WELL NO. Zgéﬁ 20)

WEATHER CONDITIONS u % Ks Nacaot

—

LOCATION f %ﬁ 29
Vs

AMBIENT TEMP:

REVIEWED BY:

Personnel: k"\"\ "' A LB”’EC—” 'T

PURGING DEVICE

eewicn__ IS PIM )

How was the device decontaminat

per

How was the line decontaminated? N\

T GAr
N

Which well was previously purged?

N\

N

i
SAMPLING DEVICE

Type Device? ;& /\ {x ,,a (M” !A

How was the device decontar;(:ﬁpated?
~ rer Ss4p

How was the line decontaminated? ™

=

Y

=\,

Which well"was previously sampled? \
yen wel? D

INITIAL WELL VOLUME ’/

Well diameter (in.} 9—

Stickup (ft.} 'F ,J 5 ;\

Depth to bottom of well from TOC {ft.}

1399

Depth to water surface from TOC (ft.)

549

PURGING

Time started [/06 Finished (/ {;
Volume purged @.\ . ; ‘O

Comments on Well Recovery

Length of water (ft.)

. '6.30

Volume of water (ft.) ,! 5 ;‘
. .

(gat.)

Amount of sediment at bottom of well {ft)

3 Volumes of water {gal.} S . ? ‘

Depth to water (ft.)

Completion

Additional Comments

Sample Collected: Start i qt{ §

Finish

IN-SITU TESTING

Date:

Time:

l103

(M /79 1sr

1 2 3 a 5 6 7
Well Volume Purged (gal.) [.75 3.0 4.5 .o

Turbidity 0 3LH o O

Odor

OVA (ppm}

o funits 724y 18720 717

Conductivity (wmho) . ;‘( F %L 35 ’f’ . 3“/ '

Water Temperature {°C} ‘23:31 ll"(l X7 22487

TOS {magft -

Depth to water (ft.}

NOTES: 1 f1. tength of 4° = 0.087 f1° or 0.65 gat. 1 fi. length 2° = 0.022 f¢* or 0.16 gal.

Turbidity choices:

clear, turbid, opaque

Revision Date: 8/5/92




N

GROUNDWATER SAMPLING

Sample 10:

PROJECT NAME

JOB NO:

wewno. 3B &S 5;"

tocation_SHEC, D

WEATHER CONDITIONS

DATE: ‘i' ,gl Q(>

REVIEWED BY:

Personnellz H—O\YA\( A \bg_(— h—‘-

PURGING DEVICE

—a

SAMPLING DEVICE

Type Device? 'OQI\\S /ﬂ)\fm P

\

Type Device? qu‘zg P \3 N p

How was the device decontaminated?\

How was the device decontaminat&d?

\ Pats

How was the line decontaminated?

L4
How was the line decontaminated? \ ra

\ (51\0

\ 54P

\

Which well was previously purged?

Which well was previously sampled? \
]

INITIAL WELL VOLUME ‘I

Well diameter {in.) v

PURGING

Time started O% /C

£ \sg \\

Stickup (ft.)

(2.10

Depth to bottom of well from TOC ({ft.}

Finished _{[ 030

Volume purged (,{ (7 §

Comments on Well Recovery

NS

Depth to water surface from TOC (ft.)

Length of water (ft.}

Depth to water (ft.)

Volume of water ({ft.}

Completion

{gal.) Additional Comments
Amount of sediment at bottom of well {ft.} Sample Coliected: Start ‘ 0 \( o
3 Volumes of water {(gat.} (l, 7 2/ C(;«Q Finish
IN-SITU TESTING D4 [EX)Yal
Time: m_t‘g tow {030
4 5 6 7

Well Volume Purged {gal.}
Turbidity
Odor

OVA {(ppm}

"pH (units)

Conductivity {umho}
Water Temperature (°C)
TDS {mg/)

Depth 10 water (f1.)

ok Ad Fx
5

iz Mo Tz

04 0466 2930

148 ip wn

NOTES: 1 ft. tength of 4"
Turbidity choices:

= 0.087 ft® or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft® or 0.16 gal.
. Revision Date: 8/5/92




st

e

GROUNDWATER SAMPLING - Sample 10:

PROJECT NAME

JOB NO: DATE: [

WELL NO. _g ﬁ @ o C/

LOCATION

WEATHER CONDITIONS

SecLr oy

AMBIENT TEMP:

REVIEWED BY:

e (YA S e ik

PURGING DEVICE

Type Device? 1) é/\ é f/) UM ’p

SAMPLING DEVICE

wwoonicer ) ENG pom o

How was the devitg decontaminated?

How was the Lice decor‘ninatz?

!,0(7/“ Cdp

How was the line decontamina\ed?

£
How was the line deco! anﬁg.?k Cg.ﬂl’\
>y

Which well was previously purged?\

Which welt was previously sakgpled?

INITIAL WELL VOLUME N\

Well diameter {in.}

PURGING

Time started 0 ?0'0

Volume purged

Finished lﬁ )-’2{ ﬁ

Comments on Well Recovery

Stickup {ft.} bf. rs

O
Depth to bottom of well from TOC {ft.} 3§? 5 é
Depth to water surface from TOC (ft.} q - [‘6

2264

Length of water (ft.)

Depth to water (ft.)

Volume of water (ft.)

Completion

{gal.) 5‘ 6 ;

Additional Comments

Amount of sediment at bottom of well {ft.)

Sample Collecte;j: Start L J-3 D

3 Volumes of water {(gal.) I 0 -4 g

Finish

IN-SITU TESTING Date:

Time:

Well Volume Purged {gat.}
Turbidity

Odor

OVA (ppm}

pH {units)

Conductivity wmho)
Water Temperature (°C)
TDS (mg/h

Depth 10 water {ft.}

s (99~ (i #3330

4 5 6 7

33 :)’-0 Ko 1L0

0D o © g

9 245 S gay

o Y2[ o7 LYoy

2of 238 12sf p219

NOTES: 1 ft. length of 47

Turbidity choices:

= 0.087 ft® or 0.65 gal.
clear, turbid, opaque

1 ft. length 2" = 0.022 ft® or 0.16 gal.
Revision Date: 8/5/92




GROUNDWATER SAMPLING

Sample ID:

PROJECT NAME

JOB NO:

WELLI.\IO. Bg @IO&

DATE: /& Z 2£ QQ’
LOCATION .;863 L 13

WEATHER CONDITIONS

REVIEWED BY:

 ATbrechr

PURGING DEVICE

Type Device? Io(jffg ,0 % m ﬂ

Personnel: Ha g}”
Type Device? ﬂ </ ; /9 ¢ M ﬂ

How was the devrce decontaminated?

SAMPLING DEVICE
How was the devuc decomammated7

ter Ccdp

How was the iine decontamfgated?

How was the line decontaminated? \ l”{r Cf’ ) Ji

Which well was previously purged?

Which well was previously sampleA

\
\

INITIAL WELL VOLUME

9~”

Well diameter (in.)

PURGING <

Stickup (ft.}

F[ush

Time started 0? 5- ‘*/ Finished ! is:z”(z
[S. 0

Volume purged

22.

Depth to bottom of well from TOC (ft.}

o

Comments on Well Recovery

Depth to water surface from TOC {ft.)

5.66

3.

Length of water (ft.)

Depth to water {ft.}

Volume of water (ft.)

I’

Completion

(gal.) ((' fg

Additional Comments

Welt Volume Purged (gat.}
Turbidity

Odor

OVA (ppm)

pH (L;nits)

Conductivity {umho)
Water Temperature (°C}
;TDS (mg/l}

Depth to water {i1.)

Amount of sediment at bottom of well {ft.} Sample Collected: Start
3 Volumes of water {gat.} / ; < Finish
IN-SITU TESTING Date: g)g/
Time: ” lﬁ ij?z
1 2 3 4 5 6 7

Wy, b0 0 (5w
59 Pe (1T [AF

£29 o K3 437 329
0641 9. (a?o:o bts o. Cgoe7R[
22.04 226 I Z2.63 209

NOTES: 1t length of 4"

Turbidity choices:

= 0.087 {t® or 0.65 gal.
clear, turbid, opaque

1 ft. length-2" = 0.022 ft* or 0.16 gal.
. Revision Date: 8/5/92




FIELD DATA RECORDING FORM
NATURAL ATTENUATION FIELD PARAMETER EVALUATION
NAS Pensacola
Site 38

Sample ID: Site: Field Personnet.

Loor 38 \;:zgc/oo Pa + PH

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks

DO (titration) (20 2.

pH (from GW Quality) =

Dxldation-Reduction Potential Measurement

Time Reading (mV) Remarks

Redox Meter #1 | ~ R

Temperature (from GW Quality) =

Hach 2010 Spectrophotometer Tests

Titne Reading (mg/L) Remarks
Ferrous lron O.0 2
Total Iron O-o %
Sulfide O.coZ
Suifate R AY

Individual Tests

Tlm{; Reading (mg/L) Remarks

Chloride \j / ‘7‘0

Alkalinity v ? o]

wwey



FIELD DATA RECORDING FORM
NATURAL ATTENUATION FIELLD PARAMETER EVALUATION
NAS Pensacola

esceod 38 (L e w

Dissolved Oxygen (DO) Measurement

Field Personnel:

B3 + Pl

Time Reading (mg/L) Remarks
DO (titration) \200 &
st - <K ©-S2

pH (from GW Quality) =

Oxidation-Reduction Potential Measurement

Time Reading (mV) Remarks
Redox Meter #1 — /J ?

Temperature (from GW Quality) =

\ Hach 2010 Spectrophotometer Tests

Tinle Reading (mg/L) Remarks
Ferrous Iron O.of
Total Iron o.02Y
ove-vo~r L,
Suifide 2.1y Ve geteA &‘/ .
] 4
Sulfate O
Individual Tests
A T"m‘ne Reading {(mg/L) Remarks
Chloride 2060
Alkalinity W 130




FIELD DATA RECORDING FORM
NATURAL ATTENUATION FIELD PARAMETER EVALUATION
NAS Pensacola
Site 38

Sample ID: Site: Date: Field Personnel:

3%&, SeoH 35 12 pee @ & 1—(){‘;—

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks
DO (titration) 6, o.¢
V22 -5 0.6

pH (from GW Quality) =

Dxidation-Reduction Potential Measurement

Time Reading (mV) Remarks
y . Y

Redoi Meter #1 -5((0

Temperature (from GW Quality) =

Hach 2010 Spectrophotometer Tests

Time Reading (mg/L) Remarks
Ferrous Jron O.f
Total Iron O.049
Sulfide | O 14l
Sulfate (>

Individual Tests

Tine Reading (mg/L) Remarks
Chloride \ “o
Alkalinity \V4 135~




~cmmer

FIELD DATA RECORDING FORM

NATURAL ATTENUATION FIELD PARAMETER EVALUATION

Sample iD:

286 5080

NAS Pensacola
Site 38

Site: Date:

5 DR o

Field Personnel:

&F + P

Dissolved Oxygen (DO) Measurement

Time

Reading (mg/L)

Remarks

DO (titration)

\| sV

77

pH (from GW Quality) =

Qxidation-Reduction Potential Measurement

Timpe

Reading (mV)

Remarks

Redox Meter #1

— {3

Temperature (from GW Quality) =

Hach 2010 Spectrophotometer Tests

Reading (mg/L)

Remarks

Ferrous Iron

O.0Z

Total Iron

O.02F

Sulfide

O.00 b

Sulfate

Zo

Individual Tests

Reading (mg/L)

Remarks

Chioride

Lo

Alkalinity

(o)




FIELD DATA RECORDING FORM

NATURAL ATTENUATION FIELD PARAMETER EVALUATION
NAS Pensacola
Site 38

Sample ID: Site: Date: Field Personnel:

2&s00! K e G RAF

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks
DO (titration) [}Zo O
Yar 064
pH (from GW Quality) =

Oxidation-Reduction Potential Measurement

ime Reading (mV) Remarks

Redox Meter #1 ' — [ / ';.

Temperature (from GW Quality) =

Hach 2010 Spectrophotometer Tests

Time Reading (mg/L) Remarks
Ferrous iron O-/
Total Iron ‘ 0.073
Sulfide \ ©.2%
Sufate \ L?

\ individual Tests

Time\ Reading (mg/L) Remarks
Chioride Q/ (2o
Alkalinity 140




FIELD DATA RECORDING FORM
NATURAL ATTENUATION FIELD PARAMETER EVALUATION
NAS Pensacola
Site 38

SampleID: Site: Date: Field Personnel:

Waseod X Ly oo

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks
DO (titration) \ D15 0.2
VaT x4

x

pH (from GW Quality) =

Dxidation-Reduction Potential Measurement

Tithe Reading (mV) Remarks

-
Redox Meter #1 —{2 (

Temperature (from GW Quality) =

Hach 2010 Spectrophotometer Tests

Time Reading (mgiL) Remarks
Ferrous Iron \ O.2¥
Total Iron .25

| 2.8 | s Sg
I T

w(d .

Sulfate =

Individual Tests

Timd Reading (mg/L) Remarks
Chloride \l/ L{O |
v
Alkalinity 9o




FIELD DATA RECORDING FORM

" NATURAL ATTENUATION FIELD PARAMETER EVALUATION

Sample ID:

KOS 7 oM

Site:

NAS Pensacola
Site 38

Field Personnel.

Cgem @ o Ry

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks
DO (titration) 1660 0.2
NXT. ] 0 g(o
pH (from GW Quality) =
Oxidation-Reduction Potential Measurement
'lJn'me Reading (mV) Remarks
Redox Meter #1 - 207’
Temperature (from GW Quality) =
Hach 2010 Spectrophotometer Tests
T#-ne Reading (mg/L) Remarks
Ferrous lron \ oN /
Total Iron \ 0.0 |
Sulfide \ 2.3 0\/? ot Y ol
| Sulfate \ O ’
\
‘ Individual Tests
| Time | Reading (mg/L) Remarks
Chloride Go
Alkalinity (25X




FIELD DATA RECORDING FORM

NATURAL ATTENUATION FIELD PARAMETER EVALUATION

Sample ID:

286 s 1904

Sit

=3

NAS Pensacola
Site 38

e: Date:

5

Field Personnel;

”WOO 6@-1‘“@%

Dissolved Oxygen (DO) Measurement

Time Reading (mg/l) Remarks
DO (gitration) D00 2-{
\&T | Z Al
\ — +
pH (from GW Quality) =
Oxidation-Reduction Potential Measurement
me Reading (mV) Remarks
Redox Meter #1 _’3
Temperature (from GW Quality) =
Hach 2010 Spectrophofometer Tests
Time Reading (mg/L) Remarks
Ferrous Iron 0.03
Total Iron O.(03
Sulfide O.co?
Sulfate \ O
\
\ Individual Tests
TII'*B Reading (mg/L) Remarks
Chloride

Alkalinity

1




. FIELD DATA RECORDING FORM
NATURAL ATTENUATION FIELD PARAMETER EVALUATION
NAS Pensacola
Site 38

p——

Sample ID: Site: Date: Field Personnel:

2hs2e0t 38y Ny G or (i

Dissolved Oxygen (DO) Measurement
Time Reading (mg/L) Remarks
DO (titzation) LTES [ 2
VAL o

pH (from GW Quality) =

Oxidation-Reduction Potential Measurement

Time Reading (mV) Remarks

Redox Meter #1 - /67
o Temperature (from GW Quality) =
Hach 2010 Spectrophotometer Tests

rime Reading (mg/L) ‘ Remarks
Ferrous lron O-22
Total Iron 0.223

; ’ Ve vos- 2 ~

Sulfide (- 3 75 /%‘ﬁ:( ‘.J/ S/MQ
Sulfate 30 |

individual Tests

Time Reading (mg/L) Remarks

Chloride 4[0

Alkalinity \/ | /(O




FIELD DATA RECORDING FORM
NATURAL ATTENUATION FIELD PARAMETER EVALUATION
NAS Pensacola
Site 38

ez

- Sample ID: Site: Date: Field Personnel:

Ha2lof K Byewm &

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks

| | po ditration) A 2.%

A}

pH (from GW Quality) =

Qxidation-Reduction Potential Measurement

Tine Reading (mV) Remarks

Redox Meter #1 o~ é’?—

Temperature (from GW Quality) =

Hach 2010 Spectrophotometer Tests .
Ti Reading (mg/L) Remarks
Ferrous lron O-09
Total Iron - O. 05/
Sulfide 0. ord
Sulfate / %

Individual Tests

Tithe Reading (mg/L) _ Remarks

Chiloride ) (fD

Alkalinity M Yo




e

Sample 1D:

245320+

FIELD DATA RECORDING FORM

NAS Pensacola
Site 38

NATURAL ATTENUATION FIELD PARAMETER EVALUATION

Site: Field Personnel:

2¢ \5\29000 R~k

Dissolved Oxygen (DO) Measurement

Time Reading (mg/L) Remarks

DO (titration) 40 {3
pH (from GW Quality) =
Oxidation-Reduction Potential Measurement

Time Reading (mV) Remarks

Redox Meter #1 \ YA
S \ Temperature (from GW Quality) =
\ Hach 2010 Spectrophotometer Tests

Tlm\: Reading (mg/L) Remarks
Ferrous Jron \ oN?
Total Iron \ /-0085
Sulfide \ O©. 009
Sulfate ‘ /

Individual Tests

Time Reading (mg/L) Remarks
Chiloride \ ‘L/ [20
Alkalinity 306
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Appendix D
Analytical Results



DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:
Time:

1
14:55

12408-02-5

Hydrogen

1.4

2.1

1.2

0.7

1.1

0.03




DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 2
Time: 14355

12408-02-5

Hydrogen

4.6 0.38 1.6

0.03

2.3




( ( (

DATALCP3 PENSACOLA, SITE 38 Page: 3
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

Phenol

108-60-112,2'-oxybis(1-Chloropropane)/bis(2-

Dimethylphthalate

Acenaphthene

**% Validation Combnlete ***




DATALCP3
03719701

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 4
Time: 14:10

39-4.

191-24-2

Benzo(g,h, i)perylene

**x%* Validation Complete **%*x



DATALCP3 PENSACOLA, SITE 38 Page: 5
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

e

1,1-Dichloroethane

1,2~Dichloroethane

1.2:Dichloropropane

1,1,2-Trichloroethane

8:
108-90-7 |Chlorobenzene

541-73-1 1,3-Dichlorobenzene 0.7 J 1. U 1. U 1. u - 1. U 0.4 J

**% Validation Complete **#*




DATALCP3 ’ PENSACOLA, SITE 38 Page: 6
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

106-46-7{1,4-Dichlorobenzene

Loropropane

**%* Validation Complete ***x



(

DATALCP3
03/19/01

- PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 7
Time: 14:10

541-73-1

Vinyl chloride

1,1,2-Trichloroethane

1,3-Dichlorobenzene

1. U 0.3 J 1. U

*** Validation Complete ***




DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 8
Time: 14:10

**% Validation Complete ***




DATALCP3 PENSACOLA, SITE 38 Page: 9
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

an
Tetrachloroethene

Chldfbbenzene

*** Validation Complete ***




DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 10
Time: 14:10

96

-
95

-46-7

1,4-Dichlorobenzene

*** Validation Complete ***




(

DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:
Time:

1"
14:10

75-01-4

107-06-2

56-23-5

108-10-1

541-73-1

Vinyl chloride

1,2-Dichloroethane

Carbon tetrachloride

1,3-Dichlorobenzene

**%x Validation Complete ***




DATALCP3
03719701

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:
Time:

12
14:10

*** Validation Complete #**%*




(

DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:
Time:

13
14:10

541-73-1

1,2-Dichloroethane

Carbon tetrachloride

11,1,2-Trichloroethane

4-Methyl-2-Pentanone (MIBK)

1,3-Dichlorobenzene

**x* Validation Complete **%*




DATALCP3
03719701

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 14
Time: 14:10

106-46-7 |1

1,2-Dibromo-3-Chloropropane

*** Validation Complete ***




DATALCP3 PENSACOLA, SITE 38 Page: 15
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

Barijum

Chromium

7440-22-4 [Silver 0.6 U 0.6 Y 0.73 4 0.6 U 0.6 uJ 0.6 uJ

7440-66-6

*** Validation Complete **%*




DATALCP3
03719701

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 16
Time: 14:10

METAL

7440-22-4 [si Lver

7440-66-6 |Zinc

500.

udJ 0.74

210.

0.6

13.

21.

0.6

49,

" U”

0.6 U

*%*%* Validation Complete ***x



(

DATALCP3
03/19/01

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 17
Time: 14:10

J439-97-6

7440-47-3

7440-22-4

7440-66-6

Silver

Zinc

61.

140.

4.4

2.1 U

*** Validation Complete ***




DATALCP3
03/19/01

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 18
Time: 14:10

v’7440—3640
T4

© 7440-47-3

| 7440-22-4
T4

7440-66-6

7440-39-3

Barium

Chromium

Silver B

Zinc

370.

38. 10. U

14,

6.9

33.

29.

*** Validation Complete ***




¢

DATALCP3
03/19/01

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:

19

Time: 14:10

7440-39-3

7440-47-3

7440-22-4

7440-66-6

Barium

Chromium

S{lver

Zinc

0.84

69.

1.2

1.

1.7 J

15. U

2.1

72.

*** Validation Complete **#*




DATALCP3 PENSACOLA, SITE 38 Page: 20
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

74-82-8 [METHANE 1300. 7.4 1600. 2500. 490. 190.

*** Validation Complete ***



DATALCP3 PENSACOLA, SITE 38 Page: 21
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

74-82-8 IMETHANE 9700. 10. 5600. 0.23 2100.

*¥*%x* Validation Compblete ***




DATALCP3
03/19/01

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 22
Time: 14:10

9999900-07-2

Total Dissolved Solids (TDS)

170.

310.

310.

470.

210.

160.

**%* Validation Complete #***




( o (

DATALCP3 PENSACOLA, SITE 38 Page: 23
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

9999900-07-2 [Total Dissolved Solids (TDS) 500. 200. 180. » 230. 210. 200.

**% Validation Compblete ***




DATALCP3
03/19/01

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:
Time:

24
14:10

s

9999900-07-2

Total Dissolved Solids (TDS)

410,

180.

200.

200.

240.

170.

*%*%* Validation Complete **¥*




DATALCP3 PENSACOLA, SITE 38 Page: 25
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

9999900-07-2 |Total Dissolved Solids (TDS) 170. 160. 200. 140. 130. 170.

*%%* Validation Complete **%




DATALCP3
03/19/01

PENSACOLA, SITE 38

PENSACOLA, SITE 38 NATURAL ATTENUATION

Page: 26
Time: 14:10

DS

9999900-07-2 |Total Dissolved Solids (TDS)

95.

210. 200.

260.

**%* Validation Complete #**%*




DATALCP3
03/19/01

PENSACOLA, SITE 38
PENSACOLA, SITE 38 NATURAL ATTENUATION

Page:
Time:

27
14:10

9999900-01-4

Total Organic Carbon (TOC)

4.3 2.8 5.6

3.3

3.1

4.5

**%* Validation Complete ***




DATALCP3 PENSACOLA, SITE 38 Page: 28
03/19/01 PENSACOLA, SITE 38 NATURAL ATTENUATION Time: 14:10

TOC

9999900-01-4 |[Total Organic Carbon (TOC)

*** Validation Complete ***
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