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1.0 INTRODUCTION

This Second Quarter Natural Attenuation Groundwater Monitoring Report has been prepared under
Contract Task Order (CTO) 0066 under the Comprehensive Long-Term Environmental Action Navy IlI
(CLEAN) Contract No. N62467-94-D-0888 for the Southern Division, Naval Facilities Engineering
Command. This report presents a summary of the work performed for the second quarter
(November/December 1998) groundwater monitoring event at Operable Unit (OU) 2, Site 5 at the Naval
Air Station (NAS) Cecil Field, located in Jacksonville, Florida. This report evaluates and monitors natural

attenuation as a groundwater remedial alternative.

Tetra Tech NUS, Inc. (TtNUS) collected and analyzed groundwater samples from five wells in accordance
with the methodologies and procedures outlined in the Initial Natural Attenuation Sampling Work Plan
(TtNUS, 1998a) and the Work Plan Addendum for Long-term Groundwater Monitoring at Sites 3, 5, 8,
and 16 (TtNUS, 1998b). The purpose of this work was to provide information that would support a
decision to further evaluate natural attenuation at the site and/or to implement an air sparging remedial
system in the contaminant source area. This report summarizes the results from the second quarter
(November 1998) groundwater monitoring event and provides a comparison to the results obtained from

the first quarter (August 1998) groundwater monitoring event.

This report consists of four sections and one appendix as listed below:

e Section 1.0 discusses the purpose of the report.

» Section 2.0 presents a summary of the analytical results at OU2, Site 5 as they existed prior to the
implementation of the natural attenuation remedy (Remedial Investigation data collected in 1993/1994

and First Quarter Groundwater monitoring data collected in August 1998).

e Section 3.0 presents the analytical results from the second quarter groundwater sampling event
conducted in November/December 1998.

e Section 4 presents the conclusions and recommendations for both quarterly groundwater sampling

events.

» Appendix A contains a summary of the data validation performed for the November/December 1998

groundwater sample analytical results.
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A description of the site history, location of waste disposal activities, site physical and geological
conditions, surface soil and subsurface soil contamination, and a summary of the Record of Decision can
be found in the Initial (First Quarter) Groundwater Monitoring Report for OU 2, Site 5 (TtNUS, 1998c).

The site location map and site layout map are shown on Figures 1-1 and 1-2, respectively.
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2.0 SITE CHEMICALS OF CONCERN

The site chemicals of concern (COCs) were identified in the OU 2, Site 5 Rl Report (ABB-ES, 1995) and
are presented in Table 2-1 with the target cleanup levels. An Interim Remedial Action was conducted in
1995 and groundwater sampling activities were conducted during the Air Sparging Pilot Test in 1997.
The results of the volatile organic compounds (VOC) and semivolatile organic compounds (SVOC)
analyses from the RI are presented on Figures 2-1 and 2-2, respectively. The analytical results of the
groundwater sampling activities for the Rl and the Air Sparging Pilot Test are summarized on Table 2-2
and 2-3.

A detailed description of the nature and extent of contamination can be found in the RI and has been
summarized in the Initial (First Quarter) Groundwater Monitoring Report for OU 2, Site 5 (TtNUS, 1998c).
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TABLE 21

TARGET CLEANUP LEVELS FOR GROUNDWATER CHEMICALS OF CONCERN
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Chemical of Concern Target Cleanup
Level™ (ug/l)
Volatile Organic Compounds
Acetone 700
Benzene 1
Trichloroethene 3
Ethylbenzene 30
Toluene 40
Total Xylenes 20
Semivolatile Organic Compounds
4-Methylphenol 4@
bis(2-Ethylhexyl)phthalate 6
Naphthalene 20@
2,4-Dimethylphenol 140@
Petroleum Hydrocarbons
Total Recoverable Petroleum 5,000@
Hydrocarbons
Pesticides
Alpha-Chlordane 2
beta-HCH 0.02@
Inorganics
Antimony 44,59
Arsenic 50
| Beryllium 4
| Cadmium 6
Chromium 100
| Manganese 96.15®
: Vanadium 49@
1 Groundwater criteria listed in chapters 62-550 or 62-520, F.A.C. unless otherwise stated.
2 Brownfields Cleanup Criteria Rule, 62-785, F.A.C.
3 NAS Cecil Field Inorganic Background Data Set.
019912/P 2-2 CTO 0066
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TABLE 2-2

REMEDIAL INVESTIGATION AND AIR SPARGING PILOT TEST RESULTS WITH
TARGET CLEANUP LEVELS FOR GROUNDWATER CHEMICALS OF CONCERN
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Maximum
Frequency of Concentration Target Cleanup
Chemical of Concern Detection'" (ug/L) Level® (ug/l)

VOLATILE ORGANIC COMPOUNDS
Acetone 14/30 1,100 700®)
Benzene 3/30 16 1
Trichloroethene® 3/9 4.3 3
Ethylbenze 5/30 41 30
Toluene 9/30 180 40
Total Xylenes 8/30 200 20
SEMIVOLATILE ORGANIC COMPOUNDS
4-Methylphenol 9/30 820 J 40
bis(2-Ethylhexyl)phthalate 9/30 130 J 60
Naphthalene 10/30 270 209
2,4-Dimethylphenol 6/30 110 140®
PETROLEUM HYDROCARBONS
Total Recoverable Petroleum -— 160,000©) 5,000®
Hydrocarbons
PESTICIDES
alpha-Chlordane 1/30 0.15 2
beta-HCH 2/30 0.18 0.02®
INORGANICS

[ Antimony 2/30 29.4 ) 44.5%

| Arsenic 21/30 79 J 50

| Beryllium 4/30 12.5 4
Cadmium 4/30 5.9 6

| Chromium 27/30 583 J 100

| Manganese 23/30 263 96.159

| Vanadium 27/30 489 490

Frequency of detection is the number of samples in which the analyte was detected over the number of
samples analyzed (excluding rejected values).
Groundwater criteria listed in chapters 62-550 or 62-520, F.A.C. unless otherwise stated.
Brownfields Cleanup Criteria Rule, F.A.C. 62-785.
NAS Cecil Field Inorganic Background Data Set.

Trichloroethere (TCE) was not detected in the RI. TCE was detected in the air sparging pilot-scale test.

DA WN

From the 1991 RI Data.
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TABLE 2-3

GROUNDWATER DATA SUMMARY
AIR SPARGING TEST
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

Chemical of Concern| Air Sparge Well |Groundwater Monitoring Points |
AS-1 [ GMP-2 [ GMP4
Volatiles (mg/l)
Acetone 20 ND ND
Benzene NR
2-Butanone 6.2
Carbon disulfide 0.099
Ethylbenzene NR
Methylene chioride 0.17
Toluene 0.82
Total Xylene NR
Trichloroethene NR
Total VOC 27
Natural Attenuation Parameters (mg/l)
Dissolved Oxygen T - 0 0
Carbon Dioxide - 125 110

Notes:

ND = Not Detected

NR = Not Reported

Bold and shaded exceed target cleanup levels.
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3.0 ANALYTICAL RESULTS AND EVALUATION

The concentration and distribution of the COCs and natural attenuation monitoring parameters in the
groundwater samples from the second quarter (November 1998) sampling activities are presented in this
chapter. Groundwater samples were collected from four monitoring wells and analyzed at a fixed-based
laboratory for natural attenuation and chemical parameters and analyzed in the field for selected
biodegradation natural attenuation parameters as shown in the tables of the Work Plan Addendum
(TtNUS, 1998b). A fifth sample was collected from existing well CEF-05-26D and analyzed for Target
Compound List Volatile Organic Compounds only. This sample was collected to verify the presence of
tetrachloroethene (PCE) that was detected during the RI for OU 2, Site 5.

The four wells were sampled in accordance with TINUS Standard Operating Procedures and the EPA
Region 4’s Environmental Investigation Standard Operating Procedures and Quality Assurance Manual
for low-flow purging and sampling of monitoring wells. A field duplicate sample was collected from well
CEF-05-LTM-02. GPL Laboratories in Gaithersburg, Maryland was used for analysis of the groundwater

samples.

The purpose of this section is to present, in tabular and pictorial form, the results of the second quarter
groundwater monitoring event conducted in November/December 1998 and provide information that
would support a decision for natural attenuation or air sparging as the groundwater remedial alternative.
A comprehensive annual report will be prepared based on the data observed from this sampling event,
the previous quarter sampling event, and the next four quarters. The annual report will be similar in
nature to the Initial (First Quarter) Groundwater Monitoring Report for OU 2, Site 5 and will contain data

interpretation and recommendations for future sampling.

The network of four monitoring wells located upgradient, within, and immediately downgradient of the
VOC plume was used to measure the long-term plume migration and biodegradation natural attenuation

parameters. The rationale for the location of the long-term monitoring wells is as follows:

Monitoring Well Rationale
CEF-05-LTM-7S Background/upgradient of plume
CEF-05-LTM-01, CEF-05-LTM-02 Within VOC plume.
CEF-05-LTM-03 Downgradient of VOC plume.

019912/P 3-1 CTO 0066




3.1 HYDROLOGIC CHARACTERISTICS

The average horizontal hydraulic gradient is 0.0047 foot per foot in an east to southeasterly direction, at
OU2, Site 5. The average hydraulic conductivity for the shallow, intermediate, and deep wells in the
surficial aquifer system were estimated from test data to be 1.2 feet per day, 11 feet per day, and 5.5 feet
per day, respectively. The seepage velocity from the pit to the drainage ditch was estimated to be 0.023
feet per day (ABB-ES, 1995).

Water-level measurements were obtained from the five monitoring wells sampled. Measurements were
obtained with an electric water-level indicator using the top of the well casing pipe as the reference point.
The water level measurements and calculated ground water elevations for the August 1998 and
November 1998 sampling are summarized on Table 3-1. Groundwater elevation contours are shown on

Figure 3-1.

The groundwater elevations for the November/December 1998 sampling event range from 65.75 feet
above mean sea level (msl) to 67.40 feet msl. The groundwater flow is in a southeasterly direction. The

groundwater elevations were approximately 0.1 to 0.6 feet lower than the elevations measured in August.

3.2 CHEMICAL OF CONCERN DISTRIBUTION

The frequency of detection and range of positive values for all parameters is provided in Table 3-2. Table
3-3 provides detailed positive analytical results for the VOC, SVOC, pesticides, and inorganic COCs for
each well sampled. Appendix B contains the laboratory data sheets with the results of the analysis.
Figures 3-2, 3-3, 3-4, and 3-5 provides tag maps of the VOC, SVOC and pesticide, total recoverable

petroleum hydrocarbon (TRPH), and inorganic analytical results, respectively,

Most of the chemicals of concern were not detected or below the target cleanup levels. The chemicals of
concern that were detected above the target cleanup levels included trichloroethene (TCE), 4-
methylphenol, naphthalene, TRPH, and vanadium. There is a marked decrease in groundwater
contamination concentrations for all of the COCs except TCE when compared to the results of the RI.
Comparing the analytical results to the first quarter groundwater sampling event show the TCE,
manganese, and vanadium concentrations decreased, and the bis (2-ethyl hexyl) phthalate, naphthalene,

and TRPH concentrations increased slightly.

3.2.1 VOCs

TCE was detected in one well (CEF-05-LTM-01) above the target cleanup level at a concentration of 5.6

pg/L. This well is located downgradient of the disposal pit. The TCE concentration has decreased in this

019912/P 3-2 CTO 0066



TABLE 31

GROUNDWATER LEVEL AND ELEVATION
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

Monitoring Well CEF-05-7S CEF-05-LTM-01 | CEF-05-LTM-02 CEF-05-LTM-03
Top of Casing 73.90 73.02 71.30 69.25
Ground Surface 707 69.8 68.4 66.3
Elevation

" Groundwater Elevation — 67.96 67.67 67.07 65.83
August 1998
Depth to Groundwater — 5.94 5.35 423 3.42
BTOC - August 1998
Groundwater Elevation — 67.40 67.21 66.61 65.75
November 1998
Depth to Groundwater — 6.50 5.81 4,69 3.50
BTOC - November 1998
BTOC — Below top of casing
019912/P 3-3 CTO 0066
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TABLE 3-2

FREQUENCY OF DETECTIONS FOR POSITIVE DETECTIONS IN GROUNDWATER
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

Parameter - First Quarter Second Quarter l
August 1998 November 1998
Range/Detection | Location of Maximum |  Average of Range/Detection | Location of Maximum | Average of |
I Frequency Positive Detect Detects Frequency Positive Detect Detects |
'VOLATILES (pg/L) |
1Acetone 12 (1/1) CEF-05-GW-LTM02 12 ND ND ND 1
iBenzene 0.2 - 0.6 (3/6) CEF-05-GW-LTM02 0.3 0.6 (1/5) CEF-05-LTMO02 06 1|
1Ethylbenzene 1-2.8 (3/6) CEF-05-GW-LTM02 1.6 1.8-2.7 (2/5) CEF-05-LTM02-D 2.2 1
1Toluene 1.5 - 1.8 (2/6) CEF-05-GW-LTMO1 ‘1.6 3.5 - 5.2 (2/5) CEF-05-L.TMO1 4.3 !
1Trichloroethene 0.3 - 12 (4/6) CEF-05-GW-DUP 6.2 1.1-5.6 (2/5) CEF-05-LTMO1 3.3 1
1Xylenes, Total 9.2 - 14 (3/6) CEF-05-GW-LTM02 10.9 13.7 - 15.2 (2/4) CEF-05-LTMO1 14.5 1
SEMIVOLATILES (ug/L)
2,4-Dimethylphenol 1-10 (2/5) CEF-05-GW-LTM02 55 6 -8 (1/4) CEF05-LTM02-D 7
4-Methylphenol 10 (1/5) CEF-05-GW-LTM02 10 12 -17 (1/4) CEF-05-LTM02-D 14
Naphthalene ND ND ND 15 - 32 (2/4) CEF-05-LTM02-D 21
PETROLEUM HYDROCARBONS {mgiL)
[TRPH | 1.1-10.8(4/5) | CEF-05-GW-LTMO02 4.2 | 1.1-11.8(2/4) [ CEF-05.LTMG2-02-D | 62 |
INORGANICS (ug/L)
Chromium 6.7 (1/5) CEF-05-GW-LTM03 6.7 ND ND ND
Manganese 6.2 - 216 (5/5) CEF-05-GW-LTM02 105.5 10.2 - 30.1 (4/4) CEF-05-L.TM02-D 18.1
Vanadium 22.3 - 140 (3/5) CEF-05-GW-LTM02 68.2 5.9 - 94.3 (3/4) CEF-05-LTM02-D 34.8
Notes:

NT - Not tested
ND - Not detected
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TABLE 3-3

SUMMARY OF CHEMICALS OF CONCERN IN GROUNDWATER

OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

l PARAMETER Target CEF-5-78 CEF-05-LTM01 CEF-05-LTM02 CEF-05-LTMO03

! Cleanup | Aug-98 | Nov-88 | Aug-98 | Aug-98 | Nov-98 | Aug-98 | Nov-98 | Nov-98 | Aug-98 | Nov-98 !
1 Levels Duplicate Duplicate 1
1IVOLATILES (ug/L) 1
1IACETONE 700 10 UR 10 UR 10 UR 10 UR 10 UR 12J 10 UR 10 UR 10 UR 10UR 1
‘BENZENE 1 1U 1U 0.2J 0.2J 1U 0.6J 06J 06J 1U 1U 1
1ETHYLBENZENE 30 5U 5U 1J 1J 1.8J 28J 26J 27J 5U 5U
1TOLUENE 40 5U 5U 1.8J 15J 52 5U 35J 35J 5U 5U
1TRICHLQROETHENE 3 3U 3U 12 56 1.8J 1.1J 1.1J 3U 3U 1
+XYLENEPB, TOTAL 20 5U 5U 9.6 9.2 15.2 14 13.7 13.9 5U 50U
ITOTAL MOCs ND ND 24 24 27.8 31 215 21.8 ND ND

ESEMIVC LAT|LES (ug/L) ,
12,4-DIMHTHYL|PHENOL 140 11U 11U 10U 100 10U | 10 64J 8J | 1J 00 |
14-METHYLPHENOL 4 4U 4U 4U 4U 4U ' 4U 4U
1BIS(2-ETHYLHEXYL)PHTHALATE 6 4U 4U 12U 4U 4U 4U 4U 1
iINAPHTHALENE 20 6U 6U 6U 6U 15 6U 6U
{PESTICIDES|PCB (ug/L) I
1ALPHA-GHLORDANE 2 0.05U 0.053U | 0.052U | 0.052U | 0.052U | 0.052U | 0.052U | 0.051 U | 0.052U | 0.052U
1BETA-BHC 0.02 0.02U 0.021U | 0.021U | 0.021U | 0.021U | 0.021U | 0.021U | 0.020U | 0.021U | 0.021U 1
:PETRO _EU|\|| HYDROCARBONS (mg/L) |
1TOTAL RECOYERABLE PETROLEUM HYDROCARBONS | 5 | o5U | 05U | 343 | 1.1 ] 11 147 | 05U
1INORGANICS (ug/L) |
1ANTIMONY 44.5 5U 50U 5U 5U 50U 5U 5.0U 50U 5U 50U 1
:ARSENIC 50 10U 50U 10U 10U 50U 10U 50U 50U 10U 50U 1
1BERYLLIUM 4 3U 3.0U 3V 3U 3.0U 3U 3.0U 3.0U 3U 30U
1CADMIUM 6 3U 3.0U 3U 3U 3.0U 3U 3.0U 3.0U 3U 3.0U
1ICHROMIUM 100 5U 50U 5U 5U 50U 5U 5.0U 50U 6.7 50U 1
1MANANESE 96.15 6.2 14.1 1 66.3 18.8
1VANADIUM 49 22.3 6.4 42.5 5.9 1

Notes:

ND - Not Detected
Bold and shaded exceed target cleanup levels
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monitoring well from 12 pg/L in the first quarter groundwater sampling event to 5.6 pg/L during the second
guarter groundwater sampling event. The TCE concentrations in the other wells were below the detection

limit and the target cleanup level.

The total VOC concentrations in the groundwater samples ranged from not detected to 27.8 pg/L during
the second quarter groundwater sampling event. Comparing the total VOC analytical results to the first
guarter groundwater sampling event indicate that total VOC concentrations decreased in monitoring well
CEF-05-LTM-02 and increased slightly in monitoring well CEF-05-LTM-01. The total VOC concentrations
were below the detection limits in monitoring wells CEF-05-7S and CEF-05-LTM-03. The slight increase
in some of the parameters is likely within the range of uncertainty in the analysis, the potential variability

in sampling technique, or a result of seasonal variations.

Based on the sampling in the area believed to be of the highest contaminant concentration, the total
VOCs in the groundwater appear to have degraded by a factor of ten when compared to the groundwater
values reported in the Air Sparging Pilot Test (HLA, 1997). The total VOC concentration in groundwater
was reported in the Air Sparging Pilot Test as 37 to 159 ug/L in the area of highest contamination. During
the second quarter groundwater sampling event, the total VOCs in groundwater in the same area ranged

from not detected to 27.8 pg/L.

A direct correlation between the Air Sparging Pilot Test and this sampling event may not be applicable
due to the difference in the monitoring well screening interval. The results of the pilot study (with the
wells screened from 12 to 15 feet below land surface) may not be indicative of the concentrations in the
upper portion of the aquifer. However, the screened interval for this sampling event is the same as the
RIl. Comparing the total VOC concentration results from the RI with the total VOC concentration results of
this sampling event, it appears that the total VOCs in groundwater has degraded by a factor of 50. The

total VOC concentration in groundwater was 1320 pg/L in the area of highest contamination.

3.2.2 SVOCs

The concentration of 4-methylphenol was detected in the monitoring well CEF-05-LTM-02 in excess of its
target cleanup level. The concentration of 4-methylphenol was 17 pg/L, compared to the target cleanup
level of 4 ug/L. The maximum 4-methylphenol concentration has decreased significantly at the site from
820 pg/L in the RI to 17 pg/L during the second quarter groundwater sampling event, however the

concentration has increased slightly since the first quarter groundwater sampling event.

The concentration of naphthalene was detected in the monitoring well CEF-05-LTM-02 in excess of its

target cleanup level also. The concentration of naphthalene was 32 ug/L, compared to the target cleanup
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level of 20 pg/L. The maximum naphthalene concentration has decreased significantly at the site from
270 pg/L in the RI to 32 pg/L during the second quarter groundwater sampling event, however the

concentration has increased slightly since the first quarter groundwater sampling event.
The slight increase in 4-methlyphenol and naphthalene concentrations is likely within the range of
uncertainty in the analysis, the potential variability in sampling technique, or a result of seasonal

variations.

3.2.3 Petroleum Hydrocarbons

The TRPH concentration in monitoring well CEF-05-LTM-02 exceeds the target clean up level of 5 mg/L.
The concentration of TRPH was 11.8 mg/L. The maximum TPRH concentration has decreased
significantly at the site from 160 mg/L in the RI to 11.8 mg/L during this sampling event, however the
concentration has increased slightly since the first quarter groundwater sampling event. The slight
increase in the TRPH concentration is likely within the range of uncertainty in the analysis, the potential

variability in sampling technique, or a result of seasonal variations.

3.24 Inorganics

Manganese has decreased below the target cleanup level in all of the monitoring wells during the second
guarter groundwater monitoring event. The highest concentration of manganese detected in the second
guarter groundwater monitoring event was 30.1 pg/L which has decreased since the RI with a maximum

concentration of 263 ug/L.

Vanadium was detected in monitoring well CEF-05-LTM-02 at a concentration of 94.3 pg/L which is
above the target cleanup level. The maximum vanadium concentration has decreased at the site since

the first quarter groundwater monitoring event, from 140 pg/L to 94.3 pg/L.

3.2 NATURAL ATTENUATION PARAMETERS

Fixed-base laboratory analyses and field analytical tests were performed on samples of groundwater from
the monitoring wells for biodegradation natural attenuation parameters. The fixed-base laboratory
parameters included alkalinity, biological oxygen demand (BOD), chemical oxygen demand (COD),
chloride, total iron and dissolved iron, total manganese and dissolved manganese, methane, ethane,
ethene, nitrate, nitrite, orthophosphate, sulfate, sulfide, and total organic carbon. Field analytical tests
included pH, specific conductivity, temperature, turbidity, oxidation reduction potential, dissolved oxygen

(DO), hydrogen sulfide as H,S, sulfide as S,, dissolved carbon dioxide (CO,), ferrous iron (Fe®),
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manganese, and alkalinity. This section presents the analytical results from the second quarter

groundwater monitoring conducted in November/December 1998.

The biodegradation natural attenuation data are provided in Table 3-4. Figures 3-6, 3-7, 3-8, 3-9, 3-10, 3-

11, 3-12, and 3-13 present tag maps of the natural attenuation analytical results.

3.3.1 Dissolved Oxygen

Depleted dissolved oxygen concentrations (concentration of 0 mg/L) were observed in the three
monitoring wells that are within the plume and downgradient of the plume and disposal pit as shown on
Figure 3-6. The dissolved oxygen concentration in the background monitoring well CEF-5-7S located on
the upgradient side of the disposal pit was approximately 2.1 mg/L. These dissolved oxygen
concentrations have decreased since the first quarter groundwater monitoring event. The dissolved
oxygen concentrations indicate anaerobic conditions exist within the plume which is beneficial for

reductive dechlorincation of the TCE.

3.3.2 Nitrate and Nitrite

Nitrate and nitrite concentrations were not detected in the groundwater samples in the three monitoring
wells that are within the plume and downgradient of the plume and disposal site as shown on Figure 3-7.
Nitrate was estimated in monitoring well CEF-05-7S at a concentration of 0.325 mg/L. Due to the lack of
nitrate and nitrite in the groundwater system, it is unlikely that nitrate reduction is a significant portion of

the total biodegradation capacity of the aquifer.

3.3.3 Ferrous Iron/Dissolved Iron

During this sampling event, ferrous iron ranged from 0.01 mg/L at well CEF-05-7S to 4.7 mg/L at well
CEF-05-LTM-02, as shown on Figure 3-7. The downgradient wells at the site (within the plume area)
show elevated ferrous iron concentrations compared to well CEF-05-7S suggesting that ferric iron
reduction is a likely anaerobic pathway for biodegradation of the contamination. In general, the ferrous

iron concentrations increased compared to the first quarter groundwater monitoring event.

Dissolved iron concentrations range from not detect in the upgradient wells CEF-05-7S, to 5,540 ug/L in
CEF-05-LTM-02. The iron increases significantly in the downgradient direction. The dissolved iron
concentrations suggest a sufficient supply of iron is available as potential electron receptor at the

monitoring wells with the elevated ferrous iron concentrations.
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TABLE 34

SUMMARY OF NATURAL ATTENUATION PARAMETERS IN GROUNDWATER
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

IPARAMETER UNITS CEF-5-7S CEF-05-L.TMO1 CEF-05-LTM02 CEF-05-LTMO03
1 Aug-98 | Nov-98 | Aug-98 | Aug-98 | Nov-98 | Aug-98 | Nov-98 | Nov-98 | Aug-98 | Nov-98 !
Duplicate Duplicate
1IETHANE UG/L NT 6U NT NT 6U NT 6U 6U NT 6U
IETHENE UG/L NT 6U NT NT 6U NT 6U 6U NT 6U 1
IMETHANE UG/L 7.6 29 253 385.1 325 2293 1552 1654 139.4 117 1
iINORGANICS, UNFILTERED l
1IRON UG/L 100U NT 2980 3010 NT 3480 NT  NT 1180 NT 1
IMANGANESE UG/L 6.2 14.1 131 108 10.2 216 28.7 30.1 66.3 188 1
JINORGANICS, FILTERED |
{IRON, FILTERED UG/L 100U 100U 3020 2950 3510 3580 5110 5540 1010 616
1IMANGANESE, FILTERED UG/L 6 14.6 130 111 99 211 25.7 28.5 62.6 18.0
INATURAL ATTENUATION PARAMETERS 1
1IALKALINITY 1 MG/L 1+ 148 1 157 1 769 1 NT o« 10UJ ¢+ 115 + 777 1 518 1 384 1 777 1
'ALKALINITY, FIELD " MGL : 1195 : 298 : 47 : NI : 0 : 49 + 0 .+ NT 1 10 .+ 0
1BIOLOGJCAL OXYGEN DEMAND t MGIL + 36J 1 20U ; 2320J + NT + 20U 1 335J 1 20U 1 20U  198J 1 20U
:CARBON DIOXIDE 1 MG/L 1+ 632 1 166 1 1036 1 NT 1+ 229 1 137 1 208 1 NT 58 1 93 1
«CHEMICAL OXYGEN DEMAND 1 MG/L 1+ 556 1 286 1 167 1 222 1 234 1 667 1 805 11 8.5 1 111 1 182 1
:CHLORIDE + MGIL . 131 . 353J . 223 . 217 . 198J : 6.87 . 124J . 132J . 702 : 12.8J :
1DISSOLVED FERROUS IRON 1 MGIL 0 1 0.01 3 1 NT 1+ 3.37 4 1 470 NT 16 1 056
1IDISSOLVED OXYGEN 1 MG/L 1+ 484 1+ 213 1 021 NT 1 0 1 042 0 1 NT 1 088 1 0 1
t1HARDNESS as CaCO3 1t MG/L 1+ 1565 1 NT 1 163 1 163 1 NT 1 163 1 NT 1 NT 1 163 1 NT 1
‘SULFATE " MG/L + 30.7 : 165J : 552 : 478 : 134J : 7.97 1 366J : 447J 1 0709 1 127J
1HYDROGEN SULFIDE (H2S) 1 MG/L 0 1 0.0 1 05 1 NT 05 05 1 06 1 NT 1 05 1 0.2
1HYDROGEN SULFIDE (S-2) 1 MG/L 1 0 1 0.019 1 0 1 NT 1 0719 1 0 1 0719 1 NT 1 0 1 0.389 1
1DISSOLVED SULFIDE I MG/L 1 NT 1 20U 1 NT 1 NT + 20U 1 NT 1t 20 t+ 20U 1t NT 1 20U 1
INITRATE + MG/L ¢ 0.06 1 0.325J 1 0.05U , NT 1 01UJ 1 261J 1 01UJ 1 01UJ 1 005 | 01UJ ,
INITRITE 1 MG/L 1+ 0061 1 01U 1 005U NT 1 01U 1 005U 1 01U 1 01U 1 005U 1 01U
:ORTHOPHOSPHATE 1 MG/L 1+ 002U 1 01UJ 1 002U 1 NT 1 01UJ 1 006 1 01UJ 1 01UJ 1 0.02U 1 0.1UJ 1
ipH Tuniless! 673 1 612 1 48 : NT_: 438 + 48 522 : NI 1 527 : 498
.OXIDATION-REDUCTION POTENTIAL 1 MV NT 0 1 0 1 NT 1 -148.0 0 1 0 1 NT 0 1 0 1
.SPECIFIC CONDUCTIVITY 1 MS/ICM1 041 1 0437 1+ 0.118 1 NT 1 0.057 1 0072 1 0.04 NT 1 0049 1 0.029
TEMPERATURE 1 C 1 299 1 225 1 271 1 NT 1 237 1 267 1 234 1 NT 1 254 1 218 1
'TOTAL ORGANIC CARBON T MGL +  NT : 851 1+ NI _: NT . 360 : NT : 194 : 182 : NT : 426
1 TURBIDITY 1 NTU 0 1 1 1 0 1 NT 0 1 0 1 0 I NT 1+ 468 1 11.0

NT - Not tested
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3.34 Dissolved Manganese

Dissolved manganese concentration range from 9.9 ug/L to 28.5 pg/L in CEF-05-LTM-02. The dissolved
manganese concentrations have decreased compared to the concentrations detected in the first quarter
groundwater monitoring event. The dissolved manganese concentration increases in the downgradient
direction in the second quarter groundwater monitoring event. The manganese concentrations suggest a

sufficient supply of manganese is available as a potential electron receptor.

3.3.5 Sulfate, Sulfide, and Hydrogen Sulfide

The sulfate concentration decreased in the downgradient direction of the plume from 16.5 mg/L to 1.27
mg/L, as shown on Figure 3-8. In, general, these concentrations are less than the concentrations

detected in the first quarter groundwater monitoring event.

The hydrogen sulfide concentrations in the downgradient wells (0.5 and 0.6 mg/L) were higher when
compared to background monitoring well CEF-05-7S (0.0 mg/L). The concentration of hydrogen sulfide in
the second quarter groundwater monitoring event was the same as the first quarter groundwater
monitoring event. Sulfide (S,) followed the same pattern as the hydrogen sulfide concentrations. The
sulfide concentrations ranged from 0.019 mg/L in the background monitoring well CEF-05-7S to 0.719
mg/L in the monitoring wells within the plume. Dissolved sulfide was detected in one well (CEF-05-
LTMO2) in the laboratory analysis at the detection limit (2 mg/L). The results of the hydrogen sulfide and

dissolved sulfide analyses are shown on Figure 3-8.

The decreasing trend of sulfate and the increasing trend in hydrogen sulfide and sulfide in groundwater is

noted with the groundwater flow direction. This is a strong indicator of a sulfate-reducing environment.

3.3.6 Phosphate

Phosphate was not detected in the monitoring wells at the site. Due to the general lack of phosphate as
an electron acceptor in the groundwater system, it is unlikely that phosphate reduction is a significant

portion of the total biodegradation capacity of the aquifer.

3.2.7 Methane, Ethane, and Ethene

Methane was detected in three monitoring wells, ranging in concentration from 117 pg/L to 1,654 ug/L, as
shown on Figure 3-9. Monitoring well CEF-05-LTM-02 had the highest concentration of methane. These

methane concentrations were elevated by one to two orders of magnitude compared to the background
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monitoring well CEF-05-7S, which had a methane concentration of 29 pg/L. The methane concentration
increases significantly in the dowgradient direction, suggesting methanogenic degradation of the
hydrocarbon plume is occurring. The methane concentrations have decreased since the first quarter

groundwater monitoring event.

Ethane and ethene, byproducts of reductive dechlorination of TCE and 1,1-DCE were not detected in the

laboratory analysis.

3.3.8 Total Organic Carbon

The results of the total organic carbon (TOC) analysis are shown on Figure 3-10. TOC was detected at
8.51 mg/L in the background well CEF-05-7S. TOC concentrations range from 3.6 mg/L to 18.2 mg/L at
the site. The background well suggest that sufficient organic carbon is present in the aquifer to act as the

primary substrate for reductive dechlorination.

3.3.9 Carbon Dioxide

Elevated carbon dioxide concentrations were measured in two wells (CEF-05-LTM-01 and CEF-05-LTM-
02) at concentrations of 229mg/L and 208 mg/L, as shown on Figure 3-11. The carbon dioxide
concentration in monitoring well CEF-05-LTM-03 was 93 mg/L and in monitoring well CEF-5-7S was 166
mg/L. The elevated carbon dioxide concentration were approximately 1.25 times the concentrations in
the background monitoring well CEF-05-7S, and an indicator that biodegradation is occurring. The
carbon dioxide increase (in excess of background) suggests active biodegradation is occurring. The

carbon dioxide concentrations have increased compared to the first quarter groundwater sampling event.

3.3.10 Total Alkalinity

Total alkalinity concentration from the laboratory ranged from not detected to 157 mg/L, as shown on
Figure 3-11. The alkalinity concentration from the field testing range from 0 mg/L to 298 mg/L, as shown
on Figure 3-11. The alkalinity is decreasing in the downgradient direction which may indicate an overall

increase in carbon dioxide.

3.3.11 Chloride

Chloride concentrations in groundwater are normally elevated following the biodegradation of chlorinated
solvents. The chloride concentration ranged from 12.4 mg/L in monitoring well CEF-05-LTM-02 to 35.3
mg/L in the background monitoring well CEF-05-7S, as shown on Figure 3-12. There was no correlation
of the concentration of chloride. In general, the chloride concentrations increased compared to the first

guarter groundwater monitoring event.
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3.3.12 Biochemical Oxygen Demand

BOD concentrations were not detected in the monitoring wells at the site. These non-detections were
less than the concentrations measured in the first quarter groundwater monitoring event. There was no
correlation between the concentrations of BOD and COCs. Since the biodegradation of the hydrocarbons

is occurring under anaerobic conditions, the results of this parameter provide little information.

3.3.13 Chemical Oxygen Demand

COD concentrations were detect in all of the monitoring wells and ranged from 18.2 mg/L in well CEF-05-
LTM-03 to 80.5 mg/L in well CEF-05-LTM-02. There was no correlation between the concentrations of
COD and COCs. Since the biodegradation of the hydrocarbons is occurring under anaerobic conditions,

the results of this parameter provide little information.

3314  pH

pH values ranged from 4.4 to 6.1 and generally decreased in the downgradient direction. The pH was
approximately the same as the first quarter groundwater monitoring event. The pH is within the tolerable

range for biodegradation.

3.3.15 Specific Conductivity

Specific conductivity values ranged from 0.437 mS/cm in the upgradient well. The specific conductivity
generally decreased in the downgradient direction to a minimum value of 0.029 in CEF-05-LTM-03. This

minor variation indicates that all groundwater samples were from a consistent source.

3.3.16 Temperature

Temperature values ranged from approximately 22 °C to 23 °C across the site during the November 1998
sampling event. These temperatures are within the range of values acceptable for bioremediation to take
place. These temperatures were three to seven degrees cooler than the groundwater samples collected

during the first quarter groundwater monitoring event.

3.4 SUMMARY OF ANALYSIS

The reduction in the total VOCs concentration since the RI and the air sparging pilot-scale test is the
strongest line of evidence that biodegradation natural attenuation is occurring at OU 2, Site 5. Comparing

the total VOC analytical results to the first quarter groundwater sampling event show the total VOC
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concentrations decreased in monitoring well CEF-05-LTM-02 and increased slightly in monitoring well
CEF-05-LTM-01. The total VOC concentrations were below the detection limits in monitoring wells CEF-
05-7S and CEF-05-LTM-03. The slight increase in some of the parameters is likely within the range of
uncertainty in the analysis, the potential variability in sampling technique, or a result of seasonal

variations.

4-methylphenol was detected in only one monitoring well in excess of its target cleanup level and the
concentration has decreased significantly compared to the concentrations detected in the RI. The
concentration of 4-methylphenol has increased slightly since the first quarter groundwater sampling
event. Naphthalene was also detected in only one monitoring well in excess of its target cleanup level
and the concentration has decreased significantly compared to the RI. The concentration of naphthalene
has increased slightly since the first quarter groundwater sampling event. The slight increase in both of
these COCs is likely within the range of uncertainty in the analysis, the potential variability in sampling

technique, or a result of seasonal variations.

TRPH concentrations exceed the target clean up level of 5 mg/L in one monitoring well and the
concentration has decreased significantly compared to the concentrations detected in the RI. The
concentration of TRPH has increased slightly since the first quarter groundwater sampling event. The
slight increase is likely within the range of uncertainty in the analysis, the potential variability in sampling

technique, or a result of seasonal variations.

Manganese has decreased below the target cleanup level in all of the monitoring wells during the second
guarter groundwater monitoring event. Vanadium was detected in one monitoring well above the target
cleanup level at a concentration of 94 pug/L. The maximum vanadium concentration has decreased at the

site since the first quarter groundwater monitoring event.

The geochemical data support natural attenuation. The concentrations of geochemical indicators of
biodegradation suggest that active biodegradation is occurring in the area of the plume. The specific

anaerobic biodegration processes include iron reduction, sulfate reduction, and methanogenesis.

3.5 MONITORING WELL CEF-05-26D RESULTS

The results of the groundwater sampling and analysis of the sample from well CEF-05-26D are
summarized in Table 3-5. None of the TCL VOC (including tetrachloroethene [PCE]) compounds were
detected in the second quarter groundwater sampling event. TCE was not detected in this monitoring

well during this sampling event.
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TABLE 3-5

SUMMARY OF CHEMICALS OF CONCERN IN GROUNDWATER
MONITORING WELL CEF-05-26D
OPERABLE UNIT 2, SITE 5
NAVAL AIR STATION CECIL FIELD
JACKSONVILLE, FLORIDA

[PARAMETER CEF-05-26D
i Aug-98 | Nov-98 |
'VOLATILES (ug/L) ]
1,1,1-TRICHLOROE THANE 10 | 1uU
'[1,1,2,2-TETRACHLOROETHANE | 02UJ | 1U
[1,1,2-TRICHLOROETHANE [T10 [ 1U
1,1-DICHLOROETHANE [T10 [ 10 |
[1,1-DICHLOROETHENE [T10 [T 1u ]
1, 2-DICHLOROETHANE [T 10 [ 1u
[1,2-DICHLOROETHENE (TOTAL) | 10U | NT
1,2-DICHLOROPROPANE [T 1U [ 1U
[2-BUTANONE ' "1UR | 50U
[2-HEXANONE T 10 | sU
[4-METHYL-2-PENTANONE '~ 10U | 5UR
[ACETONE ["1UR | 5U
[BENZENE [~ 1U | 1U
[BROMODICHLOROMETHANE | 06U | 41U
[BROMOFORM [T iU [ 10U
[BROMOMETHANE [T 1U [ 1uU
[CARBON DISULFIDE [T1uJ [ 10U
[CARBON TETRACHLORIDE [T 10 [ 1u
[CHLOROBENZENE [T 1U [ 1U
'CHLOROETHANE [T 1U [ 1U
'CHLOROFORM [T 10U [ 1U
[CHLOROMETHANE [T1U [ 1U
C1S-1,2-DICHLOROE THENE [T NT | 1U
CIS-1,3-DICHLOROPROPENE | _1U | 10U
[DIBROMOCHLOROMETHANE | 10U | 1U
ETHYLBENZENE BN LS
'M+P_XYLENES [T NT [ 10U
IMETHYL TERT-BUTYLETHER | 10U | NT
'METHYLENE CHLORIDE ["o050 | 1U
[O-XYLENE [T NT | 10"
'STYRENE [T1U0 [T iU
[ TETRACHLOROETHENE [T1U0 [ 10
[TOLUENE [T1U [ iU
[TRANS-1,2-DICHLOROETHENE | NT | 10U
[TRANS-1,3-DICHLOROPROPENE| 10U | A1U
[ 'RICHLOROETHENE [T03J [ 1U
[VINYL CHLORIDE [T1u [ iU
XYLENES, TOTAL [T [ NT
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4.0 CONCLUSIONS AND RECOMMENDATIONS

Quarterly groundwater monitoring events were conducted in August and November 1998 to obtain data on
the site conditions at Cecil Field Operable Unit 2, Site 5 to evaluate the effectiveness of the biodegradation
processes of natural attenuation as a potential remedial alternative. The investigation and evaluation was
conducted in accordance with the Initial Natural Attenuation Sampling Work Plan (TtNUS, 1998a) and
Work Plan Addendum for Long-term Groundwater Monitoring at Sites 3, 5, 8, and 16 (TtNUS, 1998b).
The conclusions and recommendations for both quarterly groundwater monitoring events are presented in
this section to provide the NAS Cecil Field Partnering Team with information to make a decision on
whether to further evaluate natural attenuation and/or to implement an air sparging remedial system in the

contaminant source area.

4.1 CONCLUSIONS

The following conclusions are made based on the analytical results and evaluation of both quarterly

groundwater monitoring events:

e The evaluation of the concentration for the COC from these quarterly monitoring events compared to
the past activities (Rl and air sparging pilot-scale test) has shown a significant decrease in
contamination. It appears that removal of the source during the IRA has also been effective based on

the decrease of the contaminants in groundwater.

e The total concentration of VOCs appears to have degraded by a factor of 10 compared to the air
sparging pilot-scale test results conducted in October 1997 and by a factor of 50 compared to the RI
conducted in 1993/1994. Reduction in contaminant concentrations is the strongest line of evidence
that natural attenuation is working at OU2, Site 5. The concentration of BTEX compounds in

groundwater are below the target cleanup levels.

* The concentration of most of the COCs were not detected or below the target cleanup levels. TCE, 4-
methylphenol, naphthalene, TRPH, and vanadium were detected above the target cleanup level.
However, there was a marked decrease in the concentration of 4-methylphenol, naphthalene, TRPH,
and vanadium when compared to the results from the RI. 4-methylphenol, naphthalene, TRPH, and

vanadium were all detected in one monitoring well (CEF-05-LTM-02) above the target cleanup level.
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e The maximum concentration of TCE increased from 4.3 ug/L from the Rl to 12 ug/L in the first quarter
groundwater monitoring event and has decreased to 5.6 pg/L in the second quarter groundwater

monitoring event in monitoring well CEF-05-LTM-01. The increase may be due to the sampling

procedure and/or difference in the monitoring well screening interval.

* Monitoring well CEF-05-26D was sampled for VOCs because of a previous detection of PCE.
Groundwater analytical results from well CEF-05-26D indicated that PCE was not detected at this

location.

e In monitoring wells CEF-05-GW-LTM-03 and CEF-05-26D, the COCs were either not detected or

were below target cleanup levels.

e« The natural attenuation parameters collected during this sampling event indicate that natural
attenuation is occurring at the site. The dissolved oxygen, ferrous iron, sulfate, methane, and carbon
dioxide parameters provided significant evidence that natural attenuation is occurring. The dissolved
oxygen concentration in the downgradient wells was depleted and the carbon dioxide concentrations
were elevated. The oxygen and carbon dioxide concentrations in the wells indicate active
biodegradaton processes are occurring. The elevated levels of ferrous iron in the downgradient well
indicate iron reduction is occurring. The decreasing trend of sulfate concentration and increase in
sulfide and hydrogen sulfide in the groundwater flow direction indicates a sulfate reducing
environment. In addition, the presence of methane in the groundwater is an indicator of

biodegradation of hydrocarbons through methanogenesis.

4.2 RECOMMENDATIONS

The following actions are recommended based on both quarterly groundwater monitoring events:

» Based on a comparison of data from the quarterly long-term monitoring sampling events and data
from the RI and Air Sparging Pilot-Scale Study test, it appears that source removal and natural
attenuation is effectively reducing concentrations of COCs at Site 5. The concentration of most of the
COCs were not detected or below the target cleanup levels. Based on first and second quarter data, it
is recommended that monitoring for the biodegradation processes of natural attenuation continue as
the selected remedial alternative for groundwater at OU 2, Site 5. Data from future groundwater
sampling events will be used to confirm that natural attenuation should be the selected remedial

alternative.
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» TtNUS recommends the installation of two additional monitoring wells as shown on Figure 1-2. The
proposed monitoring well between CEF-05-LTM-01 and CEF-05-LTM-02 is recommended to provide
an additional monitoring well within the location of the former disposal pit area. The natural
attenuation guidance documents (U.S. EPA, 1997, U.S. EPA, 1998, Wiedemeier, 1998) recommend
that one monitoring well needs to be installed in the area of the source. The proposed monitoring well
west of CEF-05-LTM-03 may be recommended to obtain an additional groundwater sample that is in
the plume, downgradient of the pit. This well will replace monitoring well CEF-05-4S (which was

destroyed/removed during the IRA) from the RI that had the highest total VOC concentration.

e TtNUS recommends continuing the long-term monitoring of the well network. The monitoring should
be performed in accordance with the Work Plan (TtNUS, 1998a) and the Work Plan Addendum
(TtNUS, 1998b) for the next four quarters. This sampling regime should be followed to determine
whether significant temporal changes are observed as a result of seasonal variation. Based on the
analytical data obtained during the next four sampling events, a comprehensive, annual monitoring
report will be prepared. This report will contain data interpretation regarding whether natural

attenuation is occurring at the site and recommendations for future action.

e It is recommended that sampling an analysis of monitoring well CEF-05-26D be discontinued since

PCE has not been detected during the last two sampling events.
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Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-01-9-036

TO: DATE: JANUARY 11, 1999

FROM: JUSTIN ORBICH CC: DVFILE
SUBJECT: ORGANIC DATA VALIDATION — VOA/SVOA/PEST/GAS

CTO 066 — NAS CECIL FIELD, FLORIDA

SDG 9812006

SAMPLES: 8/Aqueous

CEF-05-26D-02+ CEF-05-7S-02
CEF-05-DUP1-02 CEF-05-LTM01-02
CEF-05-LTM02-02 CEF-05-LTiVi03-02
TRIP BLANK* TRIP BLANK*

OVERVIEW

The sample set for CTO 066, SDG 9812006, Naval Air Station (NAS) Cecil Field, Florida consists of eight
(8) aqueous environmental samples, which includes two (2) trip blanks (designated TRIP BLANK). The
samples were analyzed for selected Target Compound List (TCL) volatile, semivolatile, pesticide, and
dissolved gas organic compounds. The sample designated (+) was analyzed for TCL volatile organic
compounds only. Samples designated (*) were analyzed for select TCL volatile organic compounds only.
One (1) field duplicate pair (CEF-05-DUP1-02/CEF-05-LTM02-02) was included in this SDG.

The samples were collected by Tetra Tech, NUS on November 30" and December 1%, 1998, and
analyzed by GPL Laboratories. All analyses were performed in .accordance with Naval Facilities
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria and analyzed
according to SW 846 Methods 8260B, 8270C, and 8081A and GC (FID). The data in this SDG was
validated with regard to the following parameters:

* Data Completeness

* Holding Times

Initial/continuing calibrations

Laboratory method/field quality control blank resuits
Detection Limits

The symbol (*) indicates that all quality control criteria were met for this parameter. Problems affecting
data quality are discussed below; documentation supporting these findings is presented in Appendix C.
Qualified analytical results are presented in Appendix A.

VOLATILE FRACTION

The initial and continuing calibration Relative Response Factors (RRFs) were below the 0.05 quality
control limit for acetone. The nondetected results were qualified as rejected, (UR).

Several samples contained positive results for a compound below the contract required quantitation limits
(CRQL). These resuits were qualified as estimated (J).



PITT-01-9-036

MEMO TO: MR. M, SPERANZA
DATE: JANUARY 11, 1999 — PAGE 2

In sample CEF-05-LTMO02-02, the surrogate Percent Recovery (%R) exceeded the quality control limit for
1,2-dichloroethane-d4. The sample was reanalyzed with similar results. The original analysis was used for
validation purposes. No action was warranted since the review was limited.

SEMIVOLATILE FRACTION

The following table summarizes the maximum concentrations of semivolatile organic compounds found in
the method blanks.

Compound Concentration Agueous Action Level
Bis(2-ethylhexyl)phthalate 2.0ug/L 20.0ug/L

Blank Actions

¢ Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U.
+ Value > CRQL and < Action level; report value followed by a U.
+ Value > CRQL and > Action level; report value unqualified.

Dilution factors and sample aliquot were taken into consideration during the application of all action
levels. The positive results reported-for this compound in the affected samples were qualified in the
manner indicated by the blank action table. No action was taken due to the nondetected results.

Several samples contained positive results for a compound below the contract required quantitation limits
(CRQL). These results were qualified as estimated (J).

PESTICIDE FRACTION

All (juality control parameters were met for this fraction.

DISSOLVED GAS

The following table summarizes the maximum concentrations of dissolved gas organic compounds found
in the method blank.

Compound Concentration Agueous Action Level
Methane 1.4ug/L 7.0ug/L
Blank Actions

* Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U.
¢ Value > CRQL and < Action level; report value followed by a U.
¢ Value > CRQL and > Action level; report value unqualified.

Dilution factors and sample aliquot were taken into consideration during the application of all action
levels. The positive results reported for this compound in the affected samples were qualified in the
manner indicated by the blank action table. The positive results for methane were qualified as
nondetected, (U), as a resuit of blank contamination.

Sampies CEF-05-LTM02-02 and CEF-DUP1-02 were diluted 100X due to the presence of methane
above the instrument’s linear calibration range. Results from the dilution were transposed over the
undiluted sample results and used for validation purposes.
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MEMO TO: MR. M. SPERANZA
DATE: JANUARY 11, 1999 - PAGE 3

Samples CEF-05-LTM01-02 was diluted 10X due to the presence of methane above the instrument’s
linear calibration range. The result from the dilution was transposed over the undiluted sample result and
used for validation purposes.

Samples CEF-05-LTMO03-02 was diluted 5X due to the presence of methane above the instrument's linear
calibration range. The resuit from the dilution was transposed over the undiluted sample result and used
for validation purposes.

ADDITIONAL COMMENTS

The laboratory failed to analyze for the full Target Compound List (TCL) volatile organic compounds in
sample CEF-05-26D-02. The laboratory was notified, and in return, amended the Form | and all the
support documentation associated with the aforementioned sample.

EXECUTIVE SUMMARY

Laboratory performance: Initial and continuing calibration RRFs were below the 0.05 quality controt limit
for acetone. The nondetected results were qualified as rejected, (UR). Bis(2-ethylhexyl)phthalate and

methane were detecied in the method blanks. Several samples exceeded the instrument's linear

calibration range for methane.

Other Factors Affecting Data Quality: None.
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MEMO TO: MR. M. SPERANZA
DATE: JANUARY 11, 1999 — PAGE 4

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic
Data Validation (February, 1994), and the NFESC guidelines “Navy Installation Restoration Program
_Laboratory Quality Assurance Guide” (February, 1996). The text of this report has been formulated to
address only those problems affecting data quality.

"l attest that the data referenced herein was validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP)."

J/JMJ: &.1L80
ustin Orbicyh

Chemist/Data Validator
Tetra Tech, NUS i

Aeph A. Samchuck

Data Validation Quality Assurance Officer
Tetra Tech, NUS

Attachments:

1. Appendix A - Qualified Analytical Results

2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation
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NAS CECIL FIELD
SDG 9812006 -
TABLE 1 - RECOMMENDATION SUMMARY

Sample No. VOA SVOA PEST GAS
CEF-05-26D-02 R’

CEF-05-7S-02 R’

CEF-05-DUP1-02 J'R' J!

CEF-05-LTM01-02 J'R!

CEF-05-LTM02-02 J'R J!

CEF-05-LTM03-02 R’

TRIP BLANK R’

TRIP BLANK R’

If the field is blank, the qualifier is A, accept all data.

R' - Reject, (UR), nondetected results for acetone as a result of both initial and continuing calibration
RRFs less than 0.05.

J' - Accept data, but qualify positive results below the contract required quantitation limit (CRQL) as
estimated (J).




FIELD DUPLICATE SUMMARY
SDG 9812006

Compound Sample
CEF-05-LTM02-03
ug/L
Acetone 10
Benzene 0.6
Ethylbenzene 2.6
Toluene 3.5
Trichloroethene 1.1

Xylene, total 13.7

Duplicate
CEF-05-DUP1-03
ug/L

10
0.6
27
3.5
11

13.9

Relative Percent Difference (RPD)

%

- OO0 h OO




01/12/99 TUE 14:18

FAX 301 840 1209

GP ENVIRONMENTAL

1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
CEF-05-26D-02
Lab Name: GPLL LABORATORIES Contract; NUS_SOUTHD
Lab Code: GPLL Case No.: N/A SASNo.. N/A  SDG No.: CF66-1
Matrix: (soilwater)  WATER Lab Sample ID: 9812008-01A
Sample wt/vol: 250 (g/ml) ML Lab File ID: F13466.0
Level: (low/med) LOW Date Received; 12/01/98

% Moisture: not dec.

Date Analyzed: 12/14/98

GC Column: RTXVOA ID: 0.53  (mm) Dilution Factor: 1.0
Soil Extract Volume: __ (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/Kg) ueiL Q
74-87-3 [_Chloromethane : O LT -
75014 ! Vinyl chloride i 1.0 | .1 U _
| J4-83-9 . _Bromomethane S F U
L 75-00-3 i._Chioroethane e 10 | YU
75-364 | 1,1-Dichloroethene . 1.0 U
75092 1 Methylene chlonde s 10 u_
156-60-5 ;. Trans-1 2-d|chloroethegg_ — 1.0 U
75-34-3 1,1-Dichloroethane e 1.0 LU
67-64-1 Acetone B 5.0 v
|_75-15-0 . Carbon disulfide e A0 | u
" 156-59-2 . Cis-1, 2 dichloroethene o 1.0 .1 ..U
. 67-66-3 . Chlorofon'n — _—— 1.0 U
_71-55-6 i 1,1, 1~Tnch|oroethane 0 u
56235 | Carbon fetrachioride o
|_78-3-93 . |_2-Butanone emeeeeems et LY
71-43-2 . Benzene U
107-062 1,2-Dichloroethane u.
|_Trichloroethene .. o
1,2-Dichloropropane . . .. U
. Bromodichloromethane Mo
Cis-1,3-dichloropropene Y -
|_Toluene, - oo
- Trans~1 3-d|cho_roane u
'~ 79-00- 114 1 1 Z;Irlchloroethane i U
108-10-1 4-Methyl-2-pentanone U
691-78-6 2-Hexanone u
127-18-4 : Tetrachloroethene i 10 | U
124481 _ Dibromochioromethane 10 ...\
108907 . Chlorobenzene . _
(.100-41-4 Ethylbenzene
108-38-3 m.p-xylene
95-47-6 . o-xylene
100-42-5 | Styrene
75-26-2 ! Bromoform i
79346 | 1,1,2,2-Tetrachloroethane

FORM I VOA

8260B

g1 062



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

Phg RRimen e
o CEF-05-75-02
Lab Name: GPLL LABORATORIES Contract: NUS_SOUTHD
Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soillwater)  WATER Lab Sample ID: 9812018-01A
Sample wt/vol: 25.000 {g/ml) ML Lab File ID: F13475.D
Level: (low/med) LOW Date Received: 12/02/98
% Moisture: not dec. Date Analyzed: 12/14/98
GC Column: RTX_ VO ID: 053 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ulL)
CONCENTRATION UNITS:

CAS NO. COMPQUND (ug/L or ug/Kg) UG/L Q
67-64-1 | Acetone 10.0 U
71-43-2 |_Benzene 1.0 U
79-01-6 |_Trichloroethene 3.0 u
108-88-3 |_Toluene 5.0 U
10041-4 Ethylbenzene 5.0 U
108-38-3 m,p-xylene 5.0 U
95-47-6 o-xylene 5.0 U

B

FORM | VOA 8260B
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Lab Name:

GPLL LABORATORIES

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code:
Matrix: (soil/water)

g .§-;:x;.‘;: -

Sample wt/vol:

GPLL

© 25.000

Case No.: N/A
WATER

(g/ml) ML

Level: (low/med)

% Moisture: not dec.

RTX_VO ID: 0.53

LOW

Contract:

SAS No.: N/A SDG No.: CF66-1

EPA SAMPLE NO,

CEF-05-DUP1-02

NUS_SOUTHD

Lab Sample ID: 9812018-07A
Lab File ID: F13478.D

. Date Received: 12/02/98

Date Analyzed: 12/14/98

GC Column: (mm) Dilution Factor: 1.0
Soil Extract Volume; (ub) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/IL Q
[ 67-64-1 | Acetone 10.0 u
| 71-43-2 |_Benzene 0.6 J
| _79-01-6 | _Trichloroethene 1.1 J
| _108-88-3 |_Toluene 3.5 J
| 100414 |_Ethylbenzene 2.7 _d
| _108-38-3 |_m,p-xylene 9.9
| _95-47-6 1_o-xylene 4.0 J
KRR
g B
FORM | VOA 8260B




(T ISP

1A
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPLL LABORATORIES

Contract:

NUS_SOUTHD

EPA SAMPLE NO.

CEF-05-L.TM01-02

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soiliwater)  WATER Lab Sample |D: 9812006-02A
Sample wtivol: 25.000 (g/mi) ML Lab File ID: F13467.D
Level: (low/med) LOW Date Received: 12/01/98
% Moisture: not dec. Date Analyzed: 12/14/98
GC Column: RTX_VO 1D: 053  (mm) Dilution Factor:. 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: ~(ub)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
67-64-1 1_Acetone 10.0 U
.71-43-2 Benzene 1.0 U
79-01-6 Trichloroethene 5.6
108-88-3 Toluene 52
100-41-4 Ethylbenzene 1.8 J
108-38-3 m,p-xylene 8.6
95-47-6 |_o-xylene 6.6
8260B

FORM I VOA

10

2
“~




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Naype; . . GPLL LABORATORIES

Contract:

NUS_SOUTHD

EPA SAMPLE NO.

CEF-05-LTM02-02

Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1

Matrix: (soillwater)  WATER Lab Sample ID: 9812018-03A

Sample wtivol: 25.000 (g/ml) ML Lab File ID: F13476.D

Level: (low/med) LOW Date Received: 12/02/98

% Moisture: not dec. Date Analyzed: 12/14/98

GC Column: RTX_VO ID: 0.53 (mm) Dilution Factor: 1.0

Sail Extract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
67-64-1 | Acetone 10.0 U
71-43-2 Benzene 0.6 J
79-01-6 Trichioroethene 1.1 J
108-88-3 Toluene 3.5 J
100-41-4 Ethylbenzene 26 J
108-38-3 m,p-xylene 9.8
95-47-6 o-xylene 3.9 J

.-'"249.5‘.4.51:‘ .

‘5‘""4}@?0;:: ok
FORM | VOA 82608

103¢




1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CEF-05-LTM02-02RE

Lab Name: GPLL LABORATORIES Contract: NUS_SOUTHD
Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-03BRE
Sample wt/vol: 25.000 (g/ml) ML Lab File ID: F13502.D
Level: (low/med) LOow Date Received: 12/02/98
% Moisture: not dec. Date Analyzed: 12/15/98
GC Column: RTX_VO ID: 0.53 (mm) Dilution Factor: 1.0
Soil Exfract Volume: (ul) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
| 67-64-1 Acetone 17.7
| _71-43-2 | _Benzene 0.6 J
. _79-01-6 | _Trichloroethene 1.1 J
| _108-88-3 | _Toluene 3.6 J
| 100-41-4 | _Ethylbenzene 2.7 J
| _108-38-3 | _m,p-xylene 10.2 |
._95-47-6 L _o-xylene 40 | J
riNh
R FORM | VOA 8260B

1040




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CEF-05-LTM03-02

Lab Name: GPLL LABORATORIES Contract: NUS_SOUTHD

Lab C%dg‘ GPLL Case No.: N/A SASNo.. NJA ~ SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-05A

Sample wt/vol: 25.000 (g/ml) ML Lab File ID: F13477.D

Level: (low/med) LOwW Date Received: 12/02/98

% Maisture: not dec. Date Analyzed: 12/14/98

GC Column: RTX_VO ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (ul) : Soil Aliquot Volume: (uL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
| 67-64-1 Acetone 10.0 ]
| 71-43-2 Benzene 1.0 U
| _79-01-6 Trichloroethene 3.0 U
| _108-88-3 Toluene 5.0 U
| 100-41-4 Ethylbenzene : : 5.0 U
108-38-3 m,p-xylene 5.0 U
95-47-6 o-xylene 5.0 u
P TR
;":ii“s‘lt‘-,:;t .
FORM 1 VOA 8260B

109



P 1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TRIP BLANK
Lab Name: GPLL LABORATORIES Contract: NUS_SOUTHD
LabCode: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812006-04A
Sample wt/vol; 25.000 (g/ml) ML Lab File ID: F13468.D
Level: (low/med) LOW Date Received: 12/01/98
% Moisture: not dec. Date Analyzed: 12/14/98
GC Column: RTX_VO ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soii Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/Kg) UGI/L Q
67-64-1 Acetone 10.0 U
71-43-2 Benzene 1.0 U
79-01-6 Trichioroethene 3.0 U

-108-88-3 Toluene 5.0 U
100-41-4 Ethylbenzene - . » 5.0 U
108-38-3 m,p-xylene 5.0 U
95-47-6 o-xylene 5.0 U

[ 241 AP

FORM I VOA 8260B

N,

102¢




1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

TRIP BLANK
Lab Name: GPLL LABORATORIES Contract: NUS_SOUTHD
Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-09A
Sample wtivol; 25.000 (g/ml) ML Lab File ID: F13479.D
Level {ioWimed)  LOW Date Received: 12/02/98
% Moisture: not dec. Date Analyzed: 12/14/98
GC Column: RTX _VO ID: 053 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/IL Q

[ 67-64-1 Acetone 10.0 u

| _71-43-2 Benzene 1.0 U

| _79-01-6 Trichloroethene 3.0 u

| _108-88-3 | _Toluene 5.0 U

| 100414 | _Ethylbenzene 5.0 U

| _108-38-3 | _m,p-xylene 5.0 U

| 95476 | _o-xylene 5.0 u

joa sy

Pragasg

FORM I VOA 82608

1066



SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1B EPA SAMPLE NO.

CEF057S02

Lab Name: GPL_LABORATORIES Contract: NUS_SOUT
Lab Code: GPLL Case No.. N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-01C
Sample wt/vol: 940 (g/ml) ML Lab File ID: D13812.D
Level: (low/med) LOwW Date Received: 12/01/98
% Moisture: decanted:(Y/N) N Date Extracted: 12/02/98
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 12/15/98
Injection Volume: 1.0  (uL) Dilution Factor: 1.0
GPC Cleanup: (YN) _ N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
106-44-5 4-Methylphenol 4 U
105-67-9 2,4-Dimethylphenol 11 U
21-20-3 Naphthalene 6 U
117-81-7 bis(2-Ethylhexyl)phthalate 4 U

FORM | SV-1

3/90

2024



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL_LABORATORIES

Lab Code: GPLL
WATER

970 (g/ml) ML
LOW

Matrix: (soil/water)
Sample wi/vol:
Level: (low/med)

% Moisture:

Concentrated Extract Volume: 1000  (ul)

Case No.: N/A

decanted:(Y/N) N

injection Volume: 1.0  (ubL)

Contract: NUS_SOUT

EPA SAMPLE NO.

CEFO05DUP102

SAS No.: N/A SDG No.: CF66-1

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:

Dilution Factor:

9812018-07C

D13815.D

12/01/98

12/02/98

12/16/98

1.0

GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/t orug/Kg) UG/L Q
|_106-44-5 4-Methylphenol 17
: 105-67-9 2,4-Dimethylphenol 8 J
. 91-20-3 Naphthalene 32
. 117-81-7 bis{e-Cihythexyl)phthalate - 4 | U
FORM | SV-1 3/90

Do
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1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL_LABORATORIES Contract: NUS_SOUT CEFOSLTMO102
Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812006-02C
Sample wt/vol: 970 (g/ml) ML Lab File ID: D13875.D

Level: (low/med) LOW Date Received: 12/01/98

% Moisture: decanted:(Y/N) N Date Extracted: 12/02/98
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 12/18/98

Injection Volume: jL (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
106-44-5 4-Methylphenol 4 U
105-67-9 2,4-Dimethylphenol 10 U
91-20-3 Naphthalene 15
117617 | bis(2-Ethylhexyl)phthalate - 4 U

FORM | SV-1 3/90

2020




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CEF05L.TM0202

SAS No.: N/A SDG No.: CF66-1

Lab Name: GPL_LABORATORIES Contract: NUS_SOUT
Lab Code: GPLL Case No.: NJA .

Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/vol: 980 (g/ml) ML Lab File ID:

Level. (low/med) LOW

% Moisture: decanted:(Y/N) N

Concentrated Extract Volume: 1000  (uL)
Injection Volume: 1.0  (uL)
GPC Cleanup: (Y/N) N pH:

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

9812018-03C
D13813.D

12/01/98

12/02/98

12/16/98
1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
106-44-5 4-Methylphenol 12
105-67-9 2 4-Dimethylphenol 6 J
91-20-3 Naphthalene 23
117-81-7 . bis(2-Ethylhexyl)phthalate . . 4 L
FORM | SV-1 3/90



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL_LABORATORIES Contract: NUS_SOUT CEF05LTMO302
Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-05C
Sample wt/vol: 970 (g/ml) ML Lab File ID: D13814.D

Level: (low/med) LOW Date Received: 12/01/98

% Moisture: decanted:(Y/N) __ N Date Extracted: 12/02/98
Concentrated Extract Volume: 1000  (ulL) Date Analyzed: 12/16/98

Injection Volume: 1.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q
106-44-5 4-Methyiphenol 4 U
105-67-9 2,4-Dimethylphenol 10 U
91-20-3 Naphthalene 6 U
117-81-7 bis(2-Ethylhexyl)phthalate | 4 U

FORM [ SV-1 3/90

2032



iD

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name:
- Lab Code:

Matrix: (soil/water)

GPES Case No.:
WATER
950

9812018
Sample wt/vol: (g/ml) ML

% Moisture;
Extraction: (SepF/Cont/Sonc) CONT
Concentrated Extract Volume: 10000 (ul)
Injection Volume: 1.0 (uL)

GP ENVIRONMENTAL SERVICES Contract;

decanted:(Y/N) N

NUS_SOUTHD

EPA SAMPLE NO.

CEF-05-75-02

SAS No.: N/A SDG No.: CF66-1

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor:

9812018-01E

AB5420P.D

12/02/98

12/07/98

12/10/98

1.0

GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
319-85-7 beta-BHC 0.021 U
5103-71-9 alpha-Chlordane 0.053 U

8081AWCF

FORM | PEST

30

P s

8




1D EPA SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SHEET

CEF-05-DUP1-02
Lab Name: GP ENVIRONMENTAL SERVICES Contract; NUS_SOUTHD
Lab Code: GPES Case No.: 9812018  SAS No.: N/A SDG No.: CF66-1
Matrix; (soillwater) = WATER Lab Sample |D: 9812018-07E
Sample wt/vol: 980 (g/ml) ML Lab File iD: AB5423P.D
% Moisture: decanted:(Y/N) N Date Received: 12/02/98
Extraction: (SepF/Cont/Sonc) CONT Date Extracted: 12/07/98
Concentrated Extract Volume: 10000 (uL) Date Analyzed: 12/10/98
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (uglLorug/Kg) UGL  Q
319-85-7 | beta-BHC . T 0.020 u_ |, ,
'5103-71-9 | alpha-Chlordane 0.051 U
FORM | PEST 8081AWCF

3033



1D

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name:

Case No.:
WATER
970
decanted:(Y/N)

LabCode:  GPES
Matrix: (soil/water)
Sample wi/ivol:

% Moisture:
Extraction: (SepF/Cont/Sonc)
Concentrated Extract Volume: 10000  (uL)
Injection Volume: 1.0 (ul)

GPC Cleanup: (Y/N) N pH:

CONT

GP ENVIRONMENTAL SERVICES Contract: NUS_SOUT
N/A

(g/ml) ML
_N

O - EPA SAMPLE NO.

C EF-05-L TM01-02

SAS No.: N/A SDG No.: CF66-1
Lab Sample ID: 9812006-02E
Lab File ID: AB5394P.D
Date Received: 12/01/98

Date Extracted: 12/02/98

Date Analyzed: 12/07/98
Dilution Factor: 1.0

Sulfur Cieanup: (Y/N) N

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
319-85-7 beta-BHC 0.021 U
5103-71-9 alpha-Chlordane 0.052 Y]

FORMI1 PEST 8081AWCF

mE
I} Z .01'78

3013



1D EPA SAMPLE NQ.
PESTICIDE ORGANICS ANALYSIS DATA SHEET
» CEF-05-LTM02-02
Lab Name: GP ENVIRONMENTAL SERVICES Contract: NUS_SOUTHD
Lab Code: GPES Case No.: 9812018 SAS No.: N/A SDG No.: CF66-1
Matrix: (soillwater)  WATER Lab Sample |D: 9812018-03E
Sample wt/vol: 960 (g/ml) ML Lab File ID; AB5421P.D
% Moisture:; decanted:(Y/N) N Date Received. 12/02/98
Extraction: (SepF/Cont/Sonc) CONT Date Extracted: 12/07/98
Concentrated Extract Volume: 10000  (uL) Date Analyzed: 12/10/98
Injection Volume: 1.0  (uL) Dilution Factor: 1.0

-‘GPC Cleanup: (Y/N) N pH:

Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
319-85-7 beta-BHC | 0.021 U
5103-71-9 alpha-Chlordane | 0.Udz U

FORM I PEST 8081AWCF




1D EPA SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SHEET

CEF-05-LTM03-02
Lab Name: GP ENVIRONMENTAL SERVICES Contract; NUS_SOUTHD

LabCode: GPES Case No.: 9812018  SAS No.: N/A SDG No.: CFé6-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-05E
Sample wtivol: 960 (g/ml) ML Lab File ID: ABS5422P.D

% Moisture: decanted:(Y/N) N Date Received: 12/02/98
Extraction: (SepF/Cont/Sonc) CONT Date Extracted: 12/07/98
Concentrated Extract Volume: 10000 (uL) Date Analyzed: 12/10/98

Injection Volume: 1.0 (ul) Dilution Factor. 1.0

GPC Cleanup: (Y/N) N pH: Suifur Cleanup: (Y/N) N

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q
319-85-7 beta-BHC 0.021 U
5103-71-9 alpha-Chlordane . 0052 u

FORM | PEST 8081AWCF

30




1B CLIENT ID
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
-05-75-02
Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPL Case No.: SASNo.. N/A  SDG No.: CF66-1
- — — -
Matrix: (soil/water) WATER Lab Sample ID: 9812018-01J
Sample wt/vol: 10 (g/ml) ML Lab File ID: N12576.D
Level: (low/med) LOW Date Received: 12/02/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 12/11/98
Injection Volume:  500. (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L orug/Kg) UG/L Q
' 74-82-8 Methane ! 2856 : B
74-84-0 ' _Ethane ‘ 58 ' U
74-85-1 ._Ethylene 6.2 U
il G
_Mj’
‘p(.;lc
LAl
&k
FORM | SV-1 8015M

4009




1B CLIENT ID
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

LabName: GPL LABORATORIES Contract. NUS_SOUT 05-DUP1-02
Lab Code: GPL CaseNo.  SASNo.: NA SDG No.: CFg&6-1
Matrix: (soil/water) WATER ) Lab Sample 1D: 9812018-07J
Sample wtivol: 10 (g/ml) ML Lab File ID: N12582.D
Level: (low/med) LOW Date Received: 12/02/98
% Mqisture: decanted:(Y/N) N Date Extracted:
o %%éntrated Extract Volume: 1 (ul) Date Analyzed: 12/11/98
thection Volume:  500. (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UG/L Q
74-82-8 Methane | 1748.8 EB
74-84-0 Ethane | 5.8 U
74-85-1 | Ethylene 6.2 U

¥ FORM | SV-1 8015M

4024




1B CLIENT ID
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

-05-DUP1-02 DL

Lab Name: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPL Case No.: SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-07J 100X
Sample wt/vol: 10 (g/ml) ML Lab Fite ID: N12583.D

Level: (low/med) Low ; Date Received: 12/02/98

% Moisture: decanted:(Y/N) N Date Extracted: )
Clprgﬁ?_gntrated Extract Volume: 1 (uL) Date Analyzed: 12/11/98 B
_[ﬁj‘eét.ion Volume:  500. (ul) Dilution Factor: 1000

FG‘PC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q
. 74-82-8 i Methane ‘ 1654.0 . BD
. 74-84-0 . Ethane : 580.0 U
| _74-85-1 , Ethylene ‘ 6240 + U

e FORM | SV-1 8015M

F | 4027



1B CLIENT ID
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

-05-LTMO01-02
Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPL Case No.: SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812006-02J
Sample wt/vol: 10 (g/ml) ML Lab File ID: N12574.D
Level: (low/med) LOW Date Received: 12/01/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 12/11/98
Injection Volume:  500. (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

|_74-82-8 | Methane f 2527 | EB

. 74-84-0 | Ethane : 58 . U

. 74-85-1 _Ethylene ' 6.2 U

FORM | SV-1 8015M

4030



1B CLIENT 1D
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

-05-L.TMO01-02 DL

LabName: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPL Case No.: SAS No.: N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812006-02J 10X
Sample wt/vol. b 10 (g/ml) ML Lab File ID: N12575.D

Level: (Iow/med)‘ LOW Date Received: 12/01/98

% Moisture: decanted:(Y/N) N Date Extracted:

Concentrated Extract Volume: 1 (uL) Date Analyzed: 12/11/98

Injection Volume:  500. (ul) Dilution Factor: 10.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
| 74-82-8 Methane g 3249 | BD |
| 74-84-0 Ethane ; 580 . U
| 74-85-1 Ethylene 624 U
Lai
FORM | SV-1 8015M

4033



1B ‘ CLIENT 1D
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

-05-LTM02-02
Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPL Case No.: SAS No.: N/A SDG No.: CF66-1
Mﬁ;ﬁx’:‘(soillwater) WATER Lab Sample ID: 9812018-03J
Sample wtivol: 10 (g/ml) ML Lab File ID: N12577.D
Level: (low/med) LOW Date Received: 12/02/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 12/11/98
Injection Volume:  600. (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q

| 74-82-8 | Methane 15894 . EB

. _74-84-0 :_Ethane , 5.8 U

| 74-85-1 . _Ethylene 6.2 U
:.i;jtri.*"
s
ity
- 4l
3

FORM 1 SV-1 8015M

4012



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT ID

-05-LTM02-02 DL

Lab Name: GPL LABORATORIES Contract: . NUS_SOUT
Lab Code: GPL Case No.: SAS No.: \N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-03J 100X
Sa,nliﬁple w/vol: 10 (g/ml) ML Lab File ID: N12578.D
ii%é:}el: (low/med) LOW Date Received: 12/02/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 12/11/98
Injection Volume:  500. (ul) Dilution Factor:  100.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
74-82-8 Methane 1 1552.0  BD
74-84-0 Ethane 5800 . U
74-85-1 . Ethylene 6240 : U

FORM | SV-1 8015M

4019



1B CLIENT ID
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

-05-LTM03-02
Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPL Case No.: _ SAS No.. N/A SDG No.: CF66-1
Matrix: (soil/water) WATER Lab Sample 1D: 9812018-05J
Sample wt/vol: 10 (g/ml) ML ] Lab File ID: N12579.D
!_éﬁl‘gl (low/med) LOW Date Received: 12/02/98
:"/J‘Moisture: decanted:(Y/N) N Date Extracted: - B
Concentrated Extract Volume: 1 (uL) Date Analyzed: 12/11/98
Injection Volume:  500. (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q

| 74-82-8 Methane f 1046 _EB

. 74-84-0 Ethane 1; 5.8 U

| 74-85-1 Ethylene i 6.2 U
Léver
M

FORM { SV-1 8015M

4018



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CLIENT ID

-05-LTM03-02 DL

Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code:  GPL Case No.: SASNo.. N/A  SDG No.. CF66-1
Matrix: (soil/water) WATER Lab Sample ID: 9812018-05J 5X
Sample wtfvol: 10 (g/mi) ML Lab File ID: N12580.D
Leve;!:“: (low/med) LOW Date Received: 12/02/98
%' stture: decanted:(Y/N) ~ N Date Extracted: L
a:)ncentrated Extract Volume: 1 (ul) Date Analyzed: 12/11/98
Injection Volume:  500. (uL) Dilution Factor: 5.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q

. 74-82-8 | Methane ] 117.0 BD

._74-84-0 . Ethane 290 . U

. 74-85-1 ! Ethylene 312 - U

“

FORM | SV-1 8015M

4021




Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-01-9-038
TO: M. SPERANZA DATE: JANUARY 15, 1999
FROM: GRETCHEN PHIPPS COPIES: DV FILE

SUBJECT: DATA VALIDATION ~ SELECT METALS, DISSOLVED IRON AND
MANGANESE AND MISCELLANEOUS PARAMETERS
CTO 066 - NAS CECIL FIELD
SDG - 9812006

SAMPLES: 10/Aqueous/

CEF-05-75-02 CEF-05-7S-02-F
CEF-05-DUP1-02 CEF-05-DUP1-02-F
CEF-05-LTM01-02 CEF-05-LTM01-02-F
CEF-05-LTM02-02 CEF-05-LTM02-02-F
CEF-05-LTM03-02 CEF-05-LTMO03-02-F

Overview

The sample set for CTO 066, NAS Cecil Field, SDG 98120086, consists of ten (10) aqueous
environmental samples. Two (2) field duplicate pairs (CEF-05-DUP1-02/ CEF-05-LTM02-02 and
CEF-05-DUP1-02-F/ CEF-05-LTM02-02-F) were included within this SDG.

Ali samples, with exception to those designated —F, were analyzed for antimony, arsenic,
beryllium, cadmium, chromium, manganese, vanadium, alkalinity, biological oxygen demand
(BOD), chemical oxygen demand (COD), chloride, dissolved sulfide, nitrate, nitrite,
orthophosphate, sulfate and total organic carbon (TOC). The samples designated with a —F were
analyzed for dissolved iron and manganese. The samples were collected by Tetra Tech NUS on
November 30 and December 1, 1998 and analyzed by GP Environmental Services under Naval
Facilities Engineering Service Center (NFESC) Quality Assurance / Quality Control criteria. Metals
analyses were conducted using SW-846 method 6010B. BOD analyses were conducted using
EPA method 405.1. COD analyses were conducted using EPA method 410.1. Chloride, Nitrate,
Nitrite, 0-Phosphate and Sulfate analyses were conducted using EPA method 300. Dissolved
sulfide analyses were conducted using EPA method 376.1. Alkalinity analyses were conducted
using EPA method 310.1. TOC analyses were conducted using SW 846 method 9060.

The data was evaluated based on the following parameters:

Data Completeness
Holding Times

Calibration Verifications
Laboratory Blank Analyses

*

- All quality control criteria were met for this parameter.



MEMO TO: M. SPERANZA - PAGE 2  PITT-01-9-038
DATE: JANUARY 15, 1999

The attached Table 1 summarizes the validation recommendations which were based on the
following information:

Holding Times

The holding time for alkalinity was exceeded by one (1) day for sample CEF-05-LTM01-02. The
nondetected result reported for alkalinity in the affected sample was qualified as estimated, “UJ".

Calibration Verification

The Initial Calibration Verification (ICV) percent recovery (%R) for chloride was <90% quality
control limit. The positive results reported for chioride were qualified as estimated, “J”. '

The ICV %R for nitrate was <90% quality control limit. The positive and nondetected results
reported for nitrate were qualified as estimated, “J” and “UJ”, respectively.

The ICV and Continuing Calibration Verification (CCVs) %Rs for o-phosphate were <90% quality
control limit. The nondetected results reported for o-phosphate were qualified as estimated, ™ J"™

The ICV %R for sulfate was <90% quality control limit. The positive results reported for sulfate
were qualified as estimated, “J".

Notes

The CCV %R for nitrite was >110% quality control limit. However, no validation action was
required, as all results reported for nitrite were nondetected. _

The data for dissolved sulfide analyses was not included in the data package. The information
was requested and submitted by the laboratory.

Executive Summary

Laboratory Performance: The holding time for alkalinity affecting one (1) samples was
exceeded. The ICVs and/or CCVs for chioride, nitrate, o-phosphate and sulfate were <90%
quality control limit.

Other Factors Affecting Data Quality: None.



MEMO TO: M. SPERANZA - PAGE 3 PITT-01-9-038
DATE: JANUARY 15, 1999

The data for these analyses were reviewed with reference to the “National Functional Guidelines
for Inorganic Review”, February 1994 and the NFESC document entitles “Navy Installation
Restoration Laboratory Quality Assurance Guide.” (NFESC 2/96).

The text of this report has been formulated to address only those problem areas affecting data
quality.

‘| attest that the data referenced herein were validated according to the agreed upon validation
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).”

Tetra Tech NUS /
Gretchen A. Phipps

=

e a e ech NUg”
oseph A. Samchuck
Quality Control Officer

Attachments:
1. ~ Appendix A - Qualified Analytical Data

2. Appendix B - Results as reported by the Laboratory
3. Appendix C - Support Documentation



MEMO TO: M. SPERANZA -PAGE 4
DATE: JANUARY 15, 1999

Cecil Field
SDG 9810026

Table 1 - RECOMMENDATION SUMMARY

PITT-01-9-038

Antimony
Arsenic
Beryllium
Cadmium
Chromium
Manganese
Vanadium
Dissolved Iron
Dissolved Manganese
Alkalinity

BOD

COD

Chlioride
Dissolved Sulfide
Nitrate

Nitrite
Orthophosphate
Suifate

TOC

J1

J2
J2

J2
J2

If the field is left blank, the qualifier is A - Accept data.

J! - Accept data, but qualify positive results as estimated, “J, as a result of holding
time exceedance.

J2 - Accept data, but qualify positive and nondetected results as estimated, “J” and

“UJ”, respectively, as a result of calibration noncompliance.



ENVIROFORMS/INORGANIC CLP

o SAMPLE NO.
1 CEF-05-152 0Z
INORGANIC ANALYSIS DATA SHEET
-75-02
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No.: SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812018-01
Level (low/med) : LOW Date Received: 12/02/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M

7429-90-5 |Aluminum _ _

7440-36-0 |Antimony 5.0 |U P

7440-38-2 |Arsenic 5.0 |U P

7440-39-3 |Barium _ .

7440-41-7 |Beryllium 3.0 |T P

7440-43-9 [Cadmium 3.0 1T b

7440-70-2 |Calcium _ __

7440-47-3 |Chromium 5.0 |U P

7440-48-4 |Cobalt _ .

7440-50-8 |[Copper _ _

7439-89-6 |Iron _ _

7439-92-1 |Lead _ .

7439-95-4 |Magnesium _ _

7439-96-5 |Manganese 14.1 |B

7439-97-6 |Mexrcury _ _

7440-02-2 |Nickel _ _

7440-09-7 |Potassium _ .

7782-49-2 |Selenium _ .

7440-22-4 |Silver _ _

7440-23-5 |[Sodium _ _

7440-28-0 |Thallium _ _

7440-62-2 |Vanadium 6.4 |B P

7440-66-6 |Zinc _ .

Cyanide _ _

7740-42-8 |Boron _ _

7740-42-0 |Tin _ —

7439-98-7 |Molybdenum _ .

Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

5006



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1 CEF0S-7S -02 -F
INORGANIC ANALYSIS DATA SHEET
: 75-02F
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No. : SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812018-02
Level (low/med) : LOW Date Received: 12/02/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte Concentration|C Q M
7429-90-5 |Aluminum _ _
7440-36-C [Antimony _ .
7440-38-2 |Arsenic _ .
7440-39-3 |[Barium _ _
7440-41-7 |(Beryllium _ .
7440-43-9 |Cadmium _ w_
7440-70-2 |Calcium _ .
7440-47-3 |Chromium _ .
7440-48-4 |Cobalt _ _
7440-50-8 |Copper - _
7439-89%9-6 |Iron 100 (U P
7439-92-1 |Lead _ _
7439-95-4 |Magnesium _ .
7439-96-5 |Manganese 14.6 (B P
7439-97-6 |Mercury _ _
7440-02-2 |Nickel _ _
7440-09-7 |Potassium _ .
7782-49-2 |Selenium _ _
7440-22-4 |Silver _ _
7440-23-5 |Sodium _ __
7440-28-0 |Thallium _ _
7440-62-2 |Vanadium _ _
7440-~66-6 |Zinc _ .
Cyanide _ _
7740-42-8 |Boron _ __
7740-42-0 |Tin _ _
7439-98-7 |Molybdenum _ _
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I -

IN

5007



L.ab Name:

Lab Code:

(low/med) :

Solids:

Color Before:
Color After:

Comments:

0.

LOW

ENVIROFORMS/INORGANIC CLP

GPL LABORATORIES

Case No.:

Matrix (soil/water): WATER

1

SAMPLE NO.

CEF - 05-DU Pi-07,

INORGANIC ANALYSIS DATA SHEET

Contract:

SAS No.:

Lab Sample 1ID:

Date Received:

FORM I. - IN

Concentration Units (ug/L or mg/kg dry weight) :
CAS No. Analyte Concentration|C Q
7429-920-5 |Aluminum _
7440-36-0 |Antimony 5.0 |U
7440-38-2 |Arsenic 5.0 |U
7440-39-3 [Barium _
7440-41-7 |Beryllium 3.0 |U
7440-43-9 (Cadmium 3.0 |U
7440-70-2 |Calcium
7440-47-3 |Chromium 5.0 |U
7440-48-4 |Cobalt _
7440-50-8 |Copper _
7439-89-6 |Iron _
7439-92-1 |Lead _
7439-95-4 [Magnesium _
7439-96-5 |Manganese 30.1 3
7439-97-6 |Mercury _
7440-02-2 |Nickel _
7440-09-7 |Potassium _
7782-49-2 |Selenium _
7440-22-4 |Silver _
7440-23-5 |Sodium _
7440-28-0 |Thallium _
7440-62-2 |Vanadium 94.3 | _
7440-66-6 |Zinc -

Cyanide _

7740-42-8 [Boron _
7740-42-0 |Tin _
7439-98-7 |Molybdenum _
COLORLESS Clarity Before: CLEAR
COLORLESS Clarity After: CLEAR

UP1-02

SDG No.: NUS006
9812018-07

12/02/98

UG/L

TSR R R R

Texture:

Artifacts:

an
O
F.‘i
3



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.

1 CEF-0S -puPt-02 - =
INORGANIC ANALYSIS DATA SHEET
P1-02F
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No. : SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812018-08
Level (low/med): LOW Date Received: 12/02/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M

7429-90-5 |Aluminum _ :

7440-36-0 |Antimony _ _

7440-38-2 |Arsenic _ _

7440-39-3 |Barium _ _

7440-41-7 |(Beryllium _ _

7440-43-9 |Cadmium _ _

7440-70-2 |Calcium _ .

7440-47-3 |Chromium _ _

7440-48-4 |Cobalt _ o

7440-50-8 |Copper - _

7439-89-6 |Iron 5540 |_ P

7439-92-1 |Lead _ _

7439-95-4 |Magnesium _ .

7439-96-5 |Manganese 28.5 |_ P |,

7439-97-6 |Mercury _ _

7440-02-2 |Nickel _ .

7440-09-7 |Potassium _ L

7782-49-2 |Selenium _ .

7440-22-4 |Silver _ _

7440-23-5 |Sodium _ _

7440-28-0 |Thallium _ _

7440-62-2 (Vanadium _ _

7440-66-6 | Zinc _ _

Cyanide _ _

7740-42-8 |Boron _ .

7740-42-0 |Tin _ _

7439-98-7 |Molybdenum _ _

Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN

cAa
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1 | LM - oa—OL
INORGANIC ANALYSIS DATA SHEET CEF' 09-
M01-02
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: - SAS No.: SDG No.:
Matrix (soil/water): WATER Lab Sample ID: 9812006-02
Level (low/med) : LOW Date Received: 12/01/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M

7429-90-5 |Aluminum 4 _ :

7440-36-0 |Antimony 5.0 |U P

7440-38-2 |Arsenic 5.0 |U P

7440-39-3 |Barium _ .

7440-41-7 |Beryllium 3.0 _|T D

7440-43-9 |Cadmium 3.0 (U P

7440-70-2 |Calcium _ .

7440-47-3 |Chromium 5.0 |U P

7440~48-4 |(Cobalt _ _

7440-50-8 |Copper _ _

7439-89-6 |Iron _ .

7439-92-1 |Lead _ _

7439-95-4 |Magnesium _ __

7439-96-5 |Manganese 10.2 |B P

7439-97-6 |Mercury _ -

7440-02-2 |Nickel _ .

7440-09-7 |Potassium _ .

7782-49-2 |Selenium _ _

7440-22-4 |Silver _ .

7440-23-5 |Sodium _ .

7440-28-0 |Thallium _ .

7440-62-2 |Vanadium 5.0 (U P

7440-66-6 |Zinc _ _

Cyanide _ .

7740-42-8 |Boron _ .

7740-42-0 |Tin _ _

7439-98-7 |Molybdenum _ _

Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

5004



ENVIROFORMS/INORGANIC CLP

SAMPLE NO. _
1 (eF-05-LTM 0i-02 —F
INORGANIC ANALYSIS DATA SHEET
MO102F
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No.: SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812006-03
Level (low/med) : LOW Date Received: 12/01/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|C Q M
7429-90-5 |Aluminum _ .
7440-36-0 |Antimony _ .
7440-38-2 |Arsenic _ .
7440-39-3 |Barium _ _
7440-41-7 |Beryllium _ .
7440-43-9 |Cadmium _ _
7440-70-2 |Calcium _ _
7440-47-3 |Chromium _ .
7440-48-4 |Cobalt _ _
7440-50-8 |Copper . _
7439-89-6 |Iron 3510 |_ P
7439-92-1 |Lead _ _
7439-95-4 |Magnesium _ _
7439-96-5 |Manganese 3.9 |B P
7439-97-6 |Mercury _ .
7440-02-2 |Nickel _ -
7440-09-7 |Potassium _ .
7782-49-2 |Selenium _ .
7440-22-4 |Silver _ _
7440-23-5 |Sodium _ _
7440-28-0 (Thallium _ .
7440-62-2 |Vanadium _ _
7440-66-6 |Zinc _ -
Cyanide _ .
7740-42-8 |Boron _ _
7740-42-0 (Tin _ .
7439-98-7 |Molybdenum _ _
Color BRefore: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN

an
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1 (EF - (o LMo -0 2
INORGANIC ANALYSIS DATA SHEET
M02-02
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No.: SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812018-03
Level (low/med): LOW Date Received: 12/02/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M

7429-90-5 |Aluminum _ _

7440-36-0 |Antimony 5.0 |U P

7440-38-2 |Arsenic 5.0 |U P

7440-39-3 [Barium _ _ _

7440-41-7 |Beryllium 3.0 (U P

7440-43-9 {Cadmium 3.0 |U P

7440-70-2 |Calcium _ .

7440-47-3 |Chromium 5.0 |U P

7440-48-4 |Cobalt _ _

7440-50-8 |Copper _ .

7439-89-6 |Iron _ _

7439-92-1 |Lead _ _

7439-95-4 [|Magnesium _ _

7439-96-5 |Manganese 28.7 |_ P

7439-97-6 (Mercury _ L

7440-02-2 [Nickel _ _

7440-09-7 |Potassium _ _

7782-49-2 [Selenium _ __

7440-22-4 |Silver _ _

7440-23-5 |Sodium _ o

7440-28-0 |Thallium _ .

7440-62-2 |Vanadium 89.9 |_ P

7440-66-6 |Zinc _ _

; Cyanide _ .

7740-42-8 |Boron _ _

7740-42-0 |Tin _ __

7439-98-7 |Molybdenum _ .

Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

0038



ENVIROFORMS/INORGANIC CLP

- ﬂ SAMPLE NO.
1 CEF -05-LatM-07 -~CpF
INORGANIC ANALYSIS DATA SHEET
MO202F
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No.: SDG No.: NUSO006
Matrix (soil/water): WATER Lab Sample ID: 9812018-04
Level (low/med): LOW Date Received: 12/02/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
= —
CAS No. - Analyte Concentration|C Q M
7429-90-5 |Aluminum _ _
7440-36-0 |Antimony _ _
7440-38-2 |Arsenic _ .
7440-39-3 |Barium _ _
7440-41-7 |Beryllium _ .
7440-43-9 |Cadmium _ .
7440-70-2 |Calcium _ _
7440-47-3 |Chromium _ _
7440-48-4 |Cobalt _ _
7440-50-8 |Copper _ _
7439-89-6_ |Iron 5110 |_ P
7439-92-1 |Lead _ _
7439-95-4 |Magnesium _ .
7439-96-5 |Manganese 25.7 |(_ P
7439-97-6 |Mercury _ L
7440-02-2 |Nickel _ _
7440-09-7 |Potassium _ _
7782-49-2 |Selenium _ .
7440-22-4 |Silver _ _
7440-23-5 |Sodium _ ___
7440-28-0 [Thallium _ _
7440-62-2 |Vanadium _ .
7440-66-6 |Zinc _ _
Cyanide _ _
7740-42-8 |Boron _ _
7740-42-0 |Tin _ __
7439-98-7 |Molybdenum _ _
Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN

50093



ENVIROFORMS/INORGANIC CLP

] SAMPLE NO.
1 ( BF-06-(aMU2 - o
INORGANIC ANALYSIS DATA SHEET
M03-02
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No.: " SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812018-05
Level (low/med): LOW Date Received: 12/02/98
% Solids: 0.
Concentration Units '(ug/L or mg/kg dry weight): UG/L
CAS No. Analyte |Concentration|C| Q M
7429-90-5 |Aluminum _ _
7440-36-0 [Antimony 5. 8] P
7440-38-2 |Arsenic 5. U P
7440-39-3 |Barium _ o
7440-41-7 |Beryllium 3. U P
7440-43-9 [Cadmium 3. U P
7440-70-2 |Calcium _ -
7440-47-3 |Chromium 5. U P
7440-48-4 |Cobalt _ .
7440-50-8 |Copper _ .
7439-89-6 [Iron _ _
7439-92-1 |Lead _ _
7439-95-4 [Magnesium _ _
7439-96-5 |Manganese 18. _ P
7439-97-6 |Mercury _ _
7440-02-2 |Nickel _ .
7440-09-7 |Potassium _ .
7782-49-2 |Selenium _ .
7440-22-4 |Silver _ .
7440-23-5 |Sodium _ _
7440-28-0 |Thallium _ .
7440-62-2 |Vanadium 5. B P
7440-66-6 |Zinc _ _
Cyanide _ L
7740-42-8 |Boron _ _
7740-42-0 |Tin _ _
7439-98-7 |Molybdenum _ .
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN



ENVIROFORMS/INORGANIC CLP
SAMPLE NO.

1 CEH--0OSLaMp3-02-F
INORGANIC ANALYSIS DATA SHEET
MO302F
Lab Name: GPL LABORATORIES Contract:
Lab Code: GPL Case No.: SAS No.: SDG No.: NUS006
Matrix (soil/water): WATER Lab Sample ID: 9812018-06
Level (low/med) : LOW Date Received: 12/02/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M

7429-90-5 |Aluminum _ .

7440-36-0 |Antimony _ _

7440-38-2 |Arsenic _ L

7440-39-3 |Barium _ _

7440-41-7 |Beryllium _ _

7440-43-9 [Cadmium _ _

7440-70-2 |Calcium _ .

7440-47-3 [Chromium _ _

7440-48-4 |[Cobalt _ .

7440-50-8 |[Copper _ _

7439-89-6 |Iron 616 | _ P

7439-92-1 |Lead _ .

7439-95-4 |Magnesium _ _

7439-96-5 |Manganese 18.0 | P

7439-97-6 |Mercury _ __

7440-02-2 |Nickel _ _

7440-09-7 |Potassium _ _

7782-49-2 |Selenium _ .

7440-22-4 |[Silver _ _

7440-23-5 [Sodium _ _

7440-28-0 |Thallium _ _

7440-62-2 |Vanadium _ .

7440-66-6 |Zinc _ _

, Cyanide _ _

7740-42-8 |Boron _ —

7740-42-0 |Tin _ _

7439-98-7 |Molybdenum _ _

Color Before: Clarity Before: Texture:
Color After: Clarity After: Artifacts:

Comments:

FORM I - IN
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Page 1
RUN SUMMARY SHEET

Alkalinity
DATA FILE: ALKD1498
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 12/14/1998
Seq Lab 1D Client ID Rep1 Rep2 Raw Conc. Result MDL Units %Recovery ¥%RPD %RSD
1 BLANK 1cB 0 0.000 0.000 1.00 mg/L
2 3483 cv 143.3 143 143 1.00 mg/L 91.3
"3 9812006-02  CEF-05-LTMO1-020 0.000 0.000 1.00  mg/L
7% 9812018-01  CEF-05-7s-02 1571 57 sy © 7 1.00 mgsL’
 579812018-03  CEF-05-LTM02-02 7.77 7.77 B O 74 1.00° mg/L
6 9812018-05 ~ CEF-05-LTM03-02 7.77 , o m 7.77 ©  1.00 mg/L
77 98T2018-07 ~ CEF=0S:DUP1-02 5.8 518 5,18 1.00 mo/L
8 9812026-01  CEF-3-13s-01  5.18 5.18 5.18 1.00 mg/L
9 9812026-02  CEF-3-141-01  3.45 3.45 3.45 1.00 mg/L
10 9812037-01  CEF-3-36s-01  10.36 10.4 10.4 1.00 mg/L
11 9812037-02  CEF-3-371-01  18.99 19.0 19.0 1.00 mg/L
12 9812037-03 . CEF-3-385-01  6.90 6.90 6.90 1.00 mg/L
13 9812037-04  CEF-3-391-01  10.36 10.4 10.4 1.00 mg/L
14 9812044-01  CEF-3-7s-01 27.62 27.6 27.6 1.00 mg/L
15 9812053-01  CEF-3-85-01 10.36 10.4 10.4 1.00 mg/L
16 9812053-02  CEF-3-91-01 3.45 . 3.45 3.45 1.00 mg/L
17 9812087-01  CEF-3-285-01 O 0.000 0.000 1.00 mg/L
18 9812087-02  CEF-3-DUP2-01 1.73 ' 1.73 1.73 1.00 mg/L
19 9812087-03  CEF-3-31s-01  135.5 ' 136 136 1.00 mg/L
20 9812087-04  CEF-3-WP-01 140.7 141 141 1.00 mg/L
21 9812087-04D  CEF-3-WP-01D0  141.5 142 142 1.00 mg/L 0.567
22 3483 cev 143.3 143 143 1.00 mg/L 91.3
23 BLANK ccB 0 0.000 0.000 1.00 mg/L
24 9812065-01  CEF-3-255-01 O _ 0.000 0.000 1.00 mg/L
25 9812065-02  CEF-3-DUP1-01 1.73 1.73 1.73 1.00 mg/L
26 9812067-01  MW33033 393.5 394 394 1.00 mg/L
27 9812067-02  MW33012 234.7 235 235 1.00 mg/L
28 9812067-03  MW33008 253.7 254 254 1.00 mg/L
29 9812067-04  FB33001 18.99 19.0 19.0 1.00 mg/L
30 9812078-01  MW33-020-981209 363.7 364 364 1.00 mg/L
31 9812078-02  MW33-019-981209 509.2 509 509 1.00 mg/L
32 9812078-03  MW33-018-981209 277.0 217 277 1.00. mg/L
33 9812078-04  MW33-017-981209 295.1 295 295 1.00 mg/L
34 9812078-05  MW33-007-981209 333.1 333 333 1.00 mg/L
35 9812078-06  MW33-035-981209 198.5 198 198 1.00 mg/L
36 9812078-08  MW33-002-981209 375.4 375 375 1.00 mg/L
37 9812056-04  MW33-001-981207 225.2 225 225 1.00 mg/L
38 3483 tv ' 145.0 145 145 1.00 mg/L 92.4
39 BLANK c8 o 0.000  0.000 1.00 mg/L
\ |
iwﬁf&w Sc [--a% CZM Paery / Y v v
Analyst / Date Lab Sup(%is{r; / Date



DATA FILE: BODDO798

INSTRUMENT FILE:

RUN SUMMARY SHEET

Biological Oxygen Demand

INSTRUMENT: WET_LAB

ANALYZED: 12/07/1998

Page 1

Seq Lab 1D Client ID Repl Rep2 Raw Conc. Result MDL Units ZRecovery ¥%RPD Z%RSD
1 UNSEEDED BLAN UBLK 0 0 0.000 0.000 2.00 mg/L
2 SEEDED BLANK SBLK 0.50 0.35 0.425 0.425 2.00 mg/L 25.0
3 Wco132 G/GA 166.6 120.1 143 143 2.00 mg/L 7.7 22.9
4 WC0149 LCSW 80.4 68.4 744 | Th.b 2.00 mg/L «'""gér.z;b‘%\ 1.4
'S 9812006-02 CEF-05-LTM01-02 0 0.000 -~ 0.000 2.00 mg/L
981201801  CEF-05-75-02 0 0,000 0,000 72,00 mgsL
7 981201803~ CEF-05-LTMO2-02°0 ©0.000 0.000 2.00 mg/L
8 9812018-05  CEF-05-LTM03-02 0 0.000 0.000 2.00 mg/L
"9 9812018-050 - CEF-05-LTM03-02 0 0.000 0.000 - 2.00 -mg/L DIV BY
10 9812018-07 . CEF-05-DUP1-02 0 0,000 0.000 - - 2.00_ mg/L
/ .
Analyst / Date Lab Supervisoy” / bate

6073



DATA FILE: CODD2298

RUN SUMMARY SHEET

Chemical Oxygen Demand

WET_LAB

Page 1

INSTRUMENT FILE: INSTRUMENT : ANALYZED: 12/22/1598
Seqg Lab ID Client ID Rept Rep2 Raw _Conc. Result CRDL .Units Z%Recovery Y%RPD . - %RSD. . ._
1 Prep Blank PB 0 0.000 0.000 5.00 mg/L
2 ERA 8067 Icv 70.0 70.0 140 10.0  mgst 101
3 9812006-02 ~ CEF-05-LTM01-02 23.4 3.4 - 23.4 5.00 ma/L
T4 9812018-01  CEF-05-75-02  28.6 28.6 28.6 5.00 mg/L
{5°9812018-03  CEF-05-LTM02-02 80.5 80.5 .. . 80,5 - 5.00. mg/t
% 9812618-05  CEF-05-LTM03-02 18.2 18.2 18.2 5.00- mg/L
%7 981201807 - CEF=05-DUP1-02 . 80.5 80.5 80.5 ~5.00 mg/L
8 9812018-07D  CEF-05-DUP1-02D 80.50 80.5 80.5 5.00 mg/L 0.000
9 9812018-07S  CEF-05-DUP1-025 135.0 135 135 5.00 mg/L 109
10 9812087-01  CEF-3-285-01  23.4 23.4 23.4 5.00 mg/L
11 9812087-02  CEF-3-DUP2-01 23.4 23.4 23.4 5.00 ma/L
12 9812087-03  C&F-3-315-01  18.2 18.2 18.2 5.00 ma/L _
13 9812087-06  CEF-3-WP-01  28.6 28.6 28.6 5.00 mg/L
14 9812101-01 004305 153.2 153 15300 500 mg/L
15 9812123-01  984912-1 54.5 54.5 54.5 5.00 mg/L
16 9812164-01  PWO9 18.2 18.2 18.2 5.00 mg/L
SN m M]a/w/ L h-289F

Analyst / Date

ngb Supervisor / Date

g0o6Y



DATA FILE: I1C-D0298

INSTRUMENT FILE:

RUN SUMMARY SHEET

CHLORIDE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 12/02/1998

Page 1

Seq Lab 1D Client ID Repl Rep2 Raw Conc. Result CRDL Units %Recovery %RPD %RSD
1 BLANK s0 7866 -0.025 -0.025 0.100 mg/L
2 0.1 PPM s1 43236 0.097 0.097 0.100 mg/L
3 0.5 PPM s2 168492 0.527 0.527 0.100 mg/L
4 1.0 PPM s3 306595 1.00 1.00 0.100 mg/L
5 3.0 PPM s4 889857 3.01 3.01 0.100 mg/L
6 5.0 PPM s5 1467690 4.99 4.99 0.100 mg/L
7 1oy eV 1034973 3.51 1750 50.0 mg/L - 87.6.
8 BLANK 1cB 0 -0.052 -0.052 0.100 ma/L e
9 over calibration
10 over calibration
11 over calibration
32-9812606-02-— CEF=05-LTMOT-02 591365 1.98 19.8 1.00. mg/L
13 9812006-020  CEF-05-LTMO1-02 594857 1.99 19.9 1.00 mg/L 0.604
14 9812006-02S CEF-05-LTMG1-02 1061571 3.60 71.9 2.00 mg/L 104
15 9812018-03  CEF-05-LTM02-02 612094 2.05 2.05 0.100 mg/L
16 9812018-07  CEF-05-DUP1-02 688319 2.31 2.31 0.100 mg/L
17 over calibration
18 over calibration
19 cev1 cevl 1097274 3.72 1860 50.0 mg/L 93.0
20 ccB1 ccB1 0 -0.052 -0.052 0.100 mg/L
"21 9812018-07  CEF-05-DUP1-02 206543 0.658 13.2 2.00° mg/L
22 9812018-03 ~  CEF-05-LTM02-02 195179 0.619 12.4 2.00 mg/L
2Z379812018-01  CEF-05-7S-02 528166 i.76 35.3 2,00 mg/L
24 9812018-05 - CEF-05-LTM03-02 201331 0.640 12.8 2.00 mg/L
25 cov2 cov2 1139930 3.87 1930 50.0 mg/L 96.7
26 CCB2 ccB2 0 -0.052 -0.052 0.100 mg/L
VF &%Laam&/wﬂ/ /-l B

Analyst / Date

b Supervisor / Date

6003



H0 Soil
Final Final
Sample % Sodium (ml) Resultsl Results®
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mz/L Sulfide = —A400 (A-B)__
Sample Volume
2, A« Volume 0.0250N I, sdded

Method Title:
fMethod Reference:
|Merthod Detection Limit:

376,

Sulfide, Titrimetric, JYodine, Sodium Thiosulfate

M CAwWN Analyst:

Revievwed by/Date:

ANALYSIS RAVW DATA

Q8- W_05F

Date:

( st ﬁg7 A 2-H-%

B = Volume 0.0250N Na,S,0, added

'HO Final Results = Dilution Factor X Concentration (if not detected report

< )



Page 2
RUN SUMMARY SHEET

NITRATE BY IC

DATA FILE: 1C-D0298

INSTRUMENT FILE: INSTRUMENT : DIONEX ANALYZED: 12/02/1998
Seq Lab_ID Client ID Rep1l Rep2 Raw Conc. Result CRDL Units %Recovery 7%RPD #RSD
1 BLANK - S0 0 ' 0.013 0.013 0.100 mg/L
2 0.1 pPM s1 5153 0.125 0.125 0.100 mg/L
3 0.5 PPN s2 23813 0.529 0.529 0.100 mg/L
4 1.0 PPM s3 44649 0.981 0.981  0.100 mg/L
5 3.0 PPM s4 132683 2.89 2.89 0.100 mg/L
6 5.0 PPM s5 233082 5.06 5.06 0.100 mg/L
7 1V 1cv 77887 1.70 850 50.0 mg/L < 85.0 -
8 BLANK Ice 0o 0.013 0.013 0.100 mg/L i
9 9812006-02  CEF-05-LTM01-02 563 0.025 0.025 0.100 mg/L
10 9812006-020  CEF-05-LTM01-C2 432 0.023 0.023 0.100 mg/L /m’}\}r‘\
11 9812006-025  CEF-05-LTMO1-02 108908 2.37 4.75 0.200 mg/L 9.9
12 9812006-02  CEF-05-LTMO1-02 O 0.013 0.132 1.00 mg/L ,\“X
=1379812006-020 ~ CEF-05-LTMO1-02°0 - - 0.013 0.132 1.00 " mg/L 55 |
14 9812006-02S  CEF-05-LTMO1-02 102860 2.26  44.8 2.00 mg/L 89.7
~15-9812018-05  CEF~05-LTM02-02 585 0.026 0.026 0.100 mg/L
16 9812018-07  CEF-05-DUP1-02 603 = 0.026 0.026 0.100" mg/L
17 9812018-01  CEF-05-75-02 14407 0.325 0.325  0.100 mg/L
18 9812018-05  CEF-05-LTM03-02 0 0.013 0.013 0.100 mg/L
19 ccvi cevi 89692 1.96 978 50.0  mg/L 97.8
20 CCB1 ccBl 0 0.013 0.013 0.100 mg/L
21 9812018-07  CEF-05-DUP1-02 0 S 0.013 0.264 2.00 mg/L
22 9812018-03  CEF-05-LTM02-02 0 0.013 0.264 2.00 mg/L
23 9812018-01  CEF-05-75-02 1136 0.038 0.756 2.00 mg/L
=24 9812018-05 CEF-05-LTM03-02 0 0.013 0.264 . 2.00 mg/L
25 ccov2 cev2 92282 2.01 1010 50.0 mg/L 101
26 CCB2 cce2 0 0.013 0.013 0.100 mg/L

VF oo CJMM (= —9¥

Analyst / Date Lag/Supervisor / Date
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DATA FILE: 1C-D0298

INSTRUMENT FILE:

RUN SUMMARY SHEET

NITRITE BY IC

INSTRUMENT: DIONEX

ANALYZED: 12/02/1998

Page 1

Seq Lab 1D Client ID _Rep1 Rep2 Raw Conc. Result CRDL Units %Recovery %RPD %RSD
1 BLANK ) 0 -0.005 -0.005 0.100 mg/L
2 0.1 PPM s1 6366 0.093 0.093 0.100 mg/L
3 0.5 PPM s2 31756 0.483 0.483 0.100 mg/L
4 1.0 PPM s3 66234 1.01 1.01 0.100 mg/L
5 3.0 PPM sS4 198395 3.04 3.04 0.100 mg/L
6 5.0 PPM s5 323977 4.97 4.97 0.100 mg/L
7 1CV Icv 13509 0.203 101 50.0 mg/L 101
8 BLANK 1c8 0 -0.005 -0.005 0.100 mg/L
9 9812006-02  CEF-05-LTMO1-02 0 -0.005 -0.005 0.100 mg/L .
10 9812006-020  CEF-05-LTMO1-02 0 -0.005 -0.005 0.100 mg/L /64/,")#
11 9812006-02S  CEF-05-LTMO1-02 200326 3.07 6.15 0.200 mg/L 123
12 9812006-02  CEF-05-LTM01-02 0 -0.005 -0.048 1.00 mg/L
13 9812006-02D ~ CEF-05-LTMO1-02 0 -0.005 -0.048 1.00 mg/L et NP‘(
14 9812006-02S  CEF-05-LTMO1-02 165116 2.53 50.6 2.00 mg/L 101
15 9812018-03  CEF-05-LTM02-02 0 -0.005 -0.005 0.100 mg/L
16 9812018-07  CEF-05-DUP1-02 0 -0.005 -0.005 0.100 mg/L
%7 0812018-61 . CEF-05-75-02 0 <0.005 -0.005 0.100 mg/L
18 9812018-05 ~ CEF-05-LTM03-02 0 -0.005 -0.005 0.100 mg/L
19 ccvi cevi 14751 0.222 M 50.0 mg/L 11
20 CCB1 cesi 0 -0.005 -0.005 0.100 mg/L »
21 9812018-07  CEF-05-DUP1-02 0 -0.005 -0.096 2.00 mg/L
22 9812018-03  CEF-05-LTM02-02 0 -0.005 -0.096 2.00 mg/L
23 9812018-01  CEF-05-75-02 0 -0.005 -0.096 2.00 mg/L
24 9812018-05  CEF-05-LTM03-02 0 -0.005 -0.096 2.00 mg/L
25 cov2 ceve 15194 0.229 114 50.0 mg/L 14 -
26 CCB2 ccB2 0 -0.005 -0.005 0.100 mg/L
VF NIV (/(] mcw el

Analyst / Date

Lé( Supervisor / Date
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RUN SUMMARY SHEET

O-Phosphate (as phosphorus)

DATA FILE: 1C-D0298

INSTRUMENT FILE: INSTRUMENT: DIONEX - ANALYZED: 12/02/1998
Seg Lab ID Client ID Repl Rep2 Raw Conc. Result CRDL Units #Recovery ZRPD %RSD
1 BLANK S0 0 0.019 0.019 0.100 mg/L
2 0.1 PPM s1 29 0.083 0.083 0.100 mg/L
3 0.5 PPM s2 2000 0.456 0.456 0.100 mg/L
4 1.0 PPM s3 4432 0.988 0.988 0.100 mg/L
5 3.0 PPM S4 14226 3.13 3.13 0.100 mg/L
6 5.0 PPM s5 22446 4.93 4.93 0.100 mg/L
?//""
7 1V Icv 868 0.209 104 50.0 mg/L - 522
8 BLANK 1CB 0 0.019 0.019 0.100 mg/L S
9 9812006-02  CEF-05-LTM01-02 0 0.019 0.019 0.100 mg/L ﬂ’
10 9812006-02D CEF-05-LTM01-02 0 0.019 0.019 0.100 mg/L 168 b‘)
11 9812006-028 CEF-05-LTM01-02 6736 1.49 2.98 0.200 mg/L 59.7
12 9812006-02  CEF-05-LTM01-02 © 0.019 0.191 1.00 mg/L
13 '9812006-02D. - “CEF-05-LTM01-02 0 0.019 0.191 1.00 mg/L ‘ }u( Nﬁ
14 9812006-02S CEF-05-LTM01-02 8302 1.83 36.7 2.00 mg/L 73.3
15 9812018-03 - CEF-05-LTM02-02 0 0.019. . 0.019 0.100 mg/L
16 9812018-07 'CEF-05-DUP1-02 0 ~0.019 . 0.019 0.100 mg/L
7'17.9812018-01  CEF-05-7s-02 . 0O 0.019 '0.019 0.100 mg/L
18 9812018-05" ~ CEF-05-LTM03-02 0 0.019 0.019 0.100 mg/L
19 ccv1 cevi 747 0.182 91.2 50.0 mg/L 45.6
20 ccet cce1 0 0.019 0.019 0.100 mg/t
21 9812018-07  CEF-05-DUP1-02 0 0.019 0.382 2.00 mg/L
22 9812018-03  CEF-05-LTM02-02 0 0.019 0.382 2.00 mg/L
23 9812018-01  CEF-05-7s-02 0 0.019 0.382 2.00 mg/L
24 9812018-05  CEF-05-LTM03-02 0 0.019 0.382 2.00 mg/L
25 ccv2 ccv2 682 0.168 84.1 50.0 mg/L 42.0
26 CCB2 cCcB2 0 0.019 0.019 0.100 mg/L

5 vE _\%M&ﬁ/ %
Analyst / Date : Lab{8upervisor / Date

G007



DATA FILE: 1C-D0298

INSTRUMENT FILE:

RUN SUMMARY SHEET
SULFATE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 12/02/1998

Page 1

Analyst / Date

Seg Lab ID Client ID Repl Rep?2 Raw Conc. Result CRDL Units %Recovery 7%RPD %RSD
1 BLANK S0 0 -0.106 -0.106 0.100 mg/L
2 0.1 PPM s1 85743 0.344 0.344 0.100 mg/L
3 0.5 PPM s2 106454 0.453 6.453 0.100 mg/L
4 1.0 PPM s3 192151 0.902 0.902 0.100 mg/L
5 3.0 PPM A 594095 3.01 3.01 0.100 mg/L
6 5.0 PPM S5 972655 5.00 5.00 0.100 mg/L
7 Icy eV 683889 3.48 1740 50.0 mg/L . 87.0
8 BLANK IcB o -0.106 -0.106 0.100 mg/L
9 reporting diluted run
10 reporting diluted run
11 reporting diluted run ‘
42 9812006-02 . CEF-05-LTMO1-02° 276248 1.34 13.4 1.00 mg/L
13 9812006-020  CEF-05-LTMO1-02 268306 1.30 13.0 1.00 mg/L 3.15
14 9812006-02S CEF-05-LTMO1-02 705058 3.59 71.9 2.00 mg/L 17
15 9812018-03  CEF-05-LTM02-02 625230 3.17 3.17 0.100 mg/L
16 9812018-07  CEF-05-DUP1-02 542088 2.74 2.74 0.100 mg/L
17 9812018-01  CEF-05-75-02 1869735 9.70 9.70 0.100 mg/L
8 9812018-05 = CEF-05-LTM03-02 262364 1.27 1.27 0.100 mg/L
19 ccv1 cevt 741445 3.78 1890 50.0 mg/L 94.6
20 CCB1 ccB1 0 -0.106 -0.106 0.100 mg/L
21 9812018-07  CEF-05-DUP1-02 62773 0.223 447 2.00° mg/L
22 9812018-03 ~  CEF-05-LTM02-02 55082 0.183 3.66 2.00 mg/L

7’23 9812018-01  CEF-05-78-02 177244 0.824% 16.5 <-2.00° “mg/L
24 9812018-05  CEF-05-LTM03-02 0 -0.106 -2.12 2.00 mg/L
25 cov2 ceve 737684 3.76 1880 50.0 mg/L 94.1
26 CCB2 ccB2 0 -0.106 -0.106 0.100 mg/L

VF Wmﬁzﬂ ) — 9K

ervxsor / Date

60038
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RUN SUMMARY SHEET
Total Organic Carbon

DATA FILE: TOCD2198

INSTRUMENT FILE: INSTRUMENT: DOHRMAN ANALYZED: 12/21/1998

Seqg Lab ID Client ID Repl Rep2 Raw _Conc. Result MDL Units #Recovery %RPD %RSD
1 WE0149 Icv 55.59 55.6 55.6 1.00 mg/L 103
2 BLANK 1c8 0.000 0.000 0.000 1.00 mg/L
3 9812123-01  984912-1 9.147 9.15 9.15 1.00 mg/L
4 9812037-01  CEF-3-365-01  3.355 3.36 3.36 1.00 mg/L
5 9812037-02  CEF-3-371-01  0.841 0.841 0.841 1.00 mg/L
6 9812037-03  CEF-3-385-01  6.343 6.34 6.34 1.00 mg/L
7 9812037-04  CEF-3-391-01  2.540 2.54 2.54 1.00 mg/L
8 981201801 CEF-05-75-02.~ ~ 8509~ BT T8 1,00 ma/L
~9:9812018-03 ~  CEF=05-LTM02-02 19.38- R 194 19 1.00 mg/L
1079812016-05 ~ CEF-05-LTMO3-02 4.265 = R T T 4.26 3400 mg/L
“11-9892018-07  ‘CEF-05-DUP1-02 - 18.22 18,2 18.2 ~ 400~ -mg/L
12 WCo 149 WCO 149 54.11 54.1 56.1 1.00 mg/L 100
13 BLANK BLANK 0.000 0.000 0.000 1.00 mg/L
14 9812026-01  CEF-3-135-01  22.96 23.0 23.0 1.00 mg/L
15 9812026-02  CEF-3-141-01  0.368 0.368 0.368 1.00 mg/L
16 9812053-01  CEF-3-85-01 0.971 0.971 0.971 1.00 mg/L
17 9812053-02  CEF-3-91-01 0.330 0.330 0.330 1.00 mg/L
18 9812053-020  CEF-3-91-01D  0.328 0.328 0.328 1.00 mg/L 0.608
19 9812053-02S  CEF-3-91-01s  9.223 9.22 9.22 1.00 mg/L 92.2
20 9812065-01  CEF-3-255-01  0.265 0.265 0.265 1.00 mg/L
21 9812065-02  CEF-3-DUP1-01  0.237 0.237 0.237 1.00 mg/L -
. 2240 149 Wco 149 54.19 54.2 56.2 1.00 mg/L 101
23 BLANK BLANK 0.000 0.000 0.000 1.00 mg/L
m_ﬂuuum sc [7.24-%% Stamifondeef #2255

Analyst / Date

‘Lafjsupervisor / Date
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RUN SUMMARY SHEET

Total Organic Carbon

DATA FILE: TOCD1598

INSTRUMENT FILE: INSTRUMENT: DOHRMAN ANALYZED: 12/15/1998
Seq Lab 1D Client 1D Rep1 Rep?2 Raw Conc. " Result MDL Units %Recovery %RPD %RSD
1 WC0149 Icv 55.006 55.0 55.0 1.00 mg/L 102
2 BLANK 1c8 -0.189 -0.189 -0.189 1.00 mg/L
3 9812055-02  YR-4 36.029 26.0 36.0 1.00 mg/L
4 9811176-01  CEF-8-MW-135-02 42.750 42.8 42.8 1.00 mg/L
5 9811176-03  CEF-8-MW-105-02 29.902 29.9 29.9 1.00 mg/L
6 9811176-05  CEF-8-MW-6S-02 5.297 5.30 5.30 1.00 mg/L
7 9811176-07  CEF-8-MW-DUP1-0 43.040 : 43.0 43.0 1.00 mg/L
8 9811176-09  CEF-8-MW-DUP2-0 29.422 29.4 29.4 1.00 mg/L
9 9811198-01  CEF-8-MW-45-02 17.457 17.5 17.5 1.00 mg/L
10 9811198-03  CEF-8-MU-125-02 4.662 4.66 4.66 1.00 mg/L
11 9811201-01  10EGWO5S 15.830 15.8 15.8 1.00 mg/L
12 9811201-01D  10EGWOSD 14.985 15.0 15.0 1.00 ma/L 5.48
13 WC0149 ccv 55.472 55.5 55.5 1.00 mg/L 103
14 BLANK ccB - . -0.030 -0.030 -0.030 1.00 mg/L
15 9811201-01S  10EGWOSS 24.467 24.5 24.5 1.00 mg/L 86.4
16 9811201-02  10EGW06 0.601 0.601 0.601 1.00 mg/L
17 9811201-03  10EGWO7 0.791 0.791 0.791 1.00 mg/L
18 9811201-04  106W17 1.940 1.94 1.94 1.00 mg/L
19 9811201-05  10GW18 0.354 0.354 0.354 1.00 mg/L
20 9811201-06  10GW25 0.167 0.167 0.167 1.00 ma/L
21 9811201-07  10GW34 8.980 8.98 8.98 1.00 mg/L
22 9811201-08  10GW35 3.623 3.62 3.62 1.00 mg/L
23 9811201-09  10GW42 1.218 _ 1.22 1.22 1.00 mg/L
24 9811201-10  106W48 1.919 1.92 1.92 1.00 mg/L
25 WC0149 eV 55.018 55.0 55.0 1.00 mg/L 102
26 BLANK cCB -0.095 -0.095 -0.095 1.00 mg/L
27 9811201-11 108 © o -0.072 -0.072 -0.072 1.00 mg/L
28 9811213-01  CEF-8-MW-241-02 3.140 3.14 3.14 1.00 mg/L
29 9811213-03  CEF-8-MW-235-02 1.071 ' 1.07 1.07 1.00 mg/L
30 9811213-05  CEF-8-MW-95-02 1.441 1.44 1.44 1.00 mg/L
31 9811228-02  OU9-W2 0.870 ' 0.870 0.870 1.00 mg/L Y, e
32 9811228-02D0  OU9-W2D " 0.839 0.839 0.839 1.00 mg/L 365 PF
33 9811228-025 = OU9-W2S 9.677 9.68 9.68 1.00 mg/L 96.8
34 9812006-02  CEF-05-LTM01-02°3.687 3,69 3.69 ~1.00 - ma/L
35 9812044-01  CEF-3-75-01 36.004 36.0 36.0 1.00 mg/L
36 WC0149 cv 53.278 53.3 53.3 1.00 mg/L 98.8
37 BLANK c8 -0.065 -0.065 -0.065 1.00 mg/L

Oboir Boer/\ DCB 422578
Analyst é? Date
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