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1.0 INTRODUCTION

This Baseline Groundwater Monitoring Report has been prepared under Contract Task Order (CTO) 039
under the Comprehensive Long-Term Environmental Action Navy Il (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 baseline groundwater monitoring event at Operable Unit (OU) 3,
Site 8 at the Naval Air Station (NAS) Cecil Field, located in Jacksonville, Florida to evaluate and monitor
the effectiveness of natural attenuation.

Tetra Tech NUS, Inc. (TtNUS) installed two new groundwater monitoring wells and coliected and
analyzed groundwater samples from a total of 15 monitoring wells for biodegradation natural attenuation
parameters in accordance with the methodologies and procedures outlined in the Remedial Design
Workplan (TtNUS, 1998). The purpose of this work is to obtain long-term data to assess the
performance, progress, and effectiveness of biodegradation processes of natural attenuation. The data
collected will be evaluated to support a decision to either continue biodegration natural attenuation at the
site or to develop a contingency plan that will augment or replace the natural attenuation alternative. This
report summarizes the results from the baseline groundwater monitoring event, provides an interpretation
of the results, and presents recommendations for future actions. Groundwater samples were also

collected in 1996 and 1997 and analyzed for natural attenuation parameters.

The report consists of four sections and two appendices. Section 1.0 discusses the purpose of the report
and provides a brief history of Site 8. Section 2.0 summarizes the existing conditions at Site 8, including
chemicals of concern. Section 3.0 presents the analytical results from the baseline groundwater sampling
conducted in August 1998, along with a preliminary evaluation of the results. Section 4.0 presents
conclusion and recommendations. Appendix A presents the soil boring log information, groundwater
monitoring well construction forms, well development sheets, and groundwater sample log sheets for
monitoring wells sampled during this sampling event. Appendix B presents a summary of the data
validation effort.

1.1 HISTORY AND LOCATION OF WASTE DISPOSAL

Site 8 is part of OU 3 and is located at NAS Cecil Field near Jacksonville, Florida as illustrated in Figure
1-1. Site 8 was reportedly used as a boresite testing area for aircraft gunnery from 1970 to 1988. Aircraft
would taxi to the concrete pad and “sight in” their guns by firing at targets in front of the backstop. Site 8
was also used as a firefighting training area from 1975 to 1988. Training activities took place in three
bermed (but unlined) pits, two located adjacent and northwest of the concrete pad, one adjacent to and

southwest of the concrete pad. As part of training aircraft frames were placed in the pits, doused with

119803/P 1-1 CTO 0039
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flammable liquids, ignited, and extinguished. Site 8 was used for the storage of drummed hazardous
waste from the late 1970's to 1980’s. Drums were stored in the southern part of the open field between
the concrete pad and boresite backstop. Reportedly, some of the drums were shot through and their

contents spilled upon the ground.

The primary source of contamination at Site 8 was the liquid wastes, (e.g. waste solvents, paints and
paint thinners, and fuel), used to ignite aircraft frames. Training activities have ceased and waste
materials are no longer stored at Site 8; therefore, there is no current source for continued contamination.
The groundwater chemicals of concern include 1,1-dichloroethene (1,1-DCE), benzene, toluene, xylenes,
bis (2-ethylhexyl) phthalate, naphthalene, and aluminum. A list of groundwater chemicals of concern as
identified in the Site 8 Remedial Investigation (Rl) Report (ABB-ES, August 1997) with the cleanup goals
is presented in Table 1-1. Contamination appears to be migrating toward the southeastern drainage ditch
located approximately 100 feet south of Site 5. The direction of this migration is consistent with the
anticipated groundwater flow direction. A detailed description of the nature and extent of contamination
can be found in the RI Report for OU 3 (ABB-ES, August 1997)

1.2 SITE PHYSICAL AND GEOLOGICAL CONDITIONS

Site 8 is located approximately 1,600 feet south of the east-and-west flightline, 3,500 feet west of the
north-and-south flightline, 700 feet north of Perimeter Road, and 1,000 feet north of Sal Taylor Creek. The

site area of investigation covers approximately 13 acres. The site location is shown on Figure 1-2.

The main features of Site 8 are a taxiway which extends from the east-and-west flightline, a concrete pad
at the end of that taxiway, the boresite backstop 600 feet southwest of the concrete pad, the open field
between the concrete pad and the backstop, and an access road. The areas north and northwest of the
site are open, grassy fields. The areas southwest, south, and east of the site are planted with pine trees.

On either side of the boresite range are drainage ditches. Site topography is shown on Figure 1-3.

1.21 Topography

Most of Site 8 is located on a broad slope which dips gently to the south and southwest. The grade of the
slope increases in the southern part of the site, from south of the boresite backstop to Perimeter Road,

where the topographic relief is nearly flat. Site topography is shown on Figure 1-3.

Elevations in the vicinity of Site 8 (the open field portion of the site) are approximately 70 feet above
mean sea level (msl). The eastern and western side of the site slopes toward the drainage ditches, Sal
Taylor Creek, and Perimeter Road. Elevations range from greater than 80 feet above msl at the backstop

to less than 50 feet above msl| south of the site.
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TABLE 1-1

CHEMICALS OF CONCERN CLEANUP GOALS
LONG-TERM GROUNDWATER REMEDIATION PROGRAM
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

Chemical Cleanup Goal Source
(ng/L)
1,1-DCE 7.0 State of Florida Primary Drinking Water Standard’
Benzene 1.0 State of Florida Primary Drinking Water Standard’
Toluene 40.0 State of Florida Secondary Drinking Water Standard”
Xylenes 20.0 State of Florida Secondary Drinking Water Standard?
bis (2-ethylhexy!l) phthalate 6.0 State of Florida Primary Drinking Water Standard’
Naphthalene 20 Florida Brownfield Cleanup Criteria Rule®
Aluminum 13,100 NAS Cecil Field Inorganic Background Data Set (HLA,
1998) ‘

1 Chapter 62-550.310, F.A.C.
2 Chapter 62-550.320, F.A.C.
3 Chapter 62-785, F.A.C.

119803/P
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1.2.2 Site Lithology

Site 8 is underlain by approximately 80 feet of fine- to medium-grained, poorly- to well-sorted quartz
sands. In the northern part of the site, a sandy clay to clayey sand layer occurs between 4 and 14 feet
below land surface (bls). This clayey layer is not continuous across the site and was only encountered in
the vicinity of the firefighting training pits and in an area northwest of the concrete pad and taxiway.

Approximately 80 feet bls is a sandy clay unit with dolomite pebbles and stringers. The thickness of this
sandy clay unit varies from 0 to 14 feet. Underlying this sandy clay unit is a dolomite layer that is at least
5 feet thick.

The soil observed by TtNUS during the installation of the two monitoring wells consisted of loose fine
sand to a depth of approximately 24 feet bls; a sandy clay, silty sand, and clay lense from 24 to 35 feet
bls; and a fine grained sand to a depth of 50 feet bls. The color of the soil was observed to be grey on
the surface soil (0 to 5 feet bls) and deeper soil (greater than 25 feet) with a brown lense from 5 to 20-25
feet bls. The soil boring logs describing the field observations are included in Appendix A.

1.2.3 Hydrologic Characteristics

There are three water-bearing systems in the area of NAS Cecil Field. These three water-bearing
formations are: 1) the surficial aquifer, 2) the intermediate aquifer, and 3) the Florida Aquifer. Between
each formation is an aquitard, i.e., a less permeable unit. Only the surficial aquifer was investigated at
Site 8.

The surficial aquifer is unconfined and composed of fine- to medium-grained sand with minor amounts of
silt and clay stringers extending down to approximately 80 feet bls and underlain by sandy clay and
dolomite. The surficial aquifer is considered to behave as one hydrological unit.

Monitoring wells were installed for the Rl up to a maximum depth of 93 feet bls in the surficial aquifer
system. The wells were installed at three levels (shallow, intermediate, and deep) within the surficial
aquifer system.

Water table depths in the surficial aquifer are typically between 2 and 6 feet bls. Seasonally, groundwater
may discharge to the drainage ditch in the southeastern part of the site. Groundwater flow is to the south
toward Perimeter Road and Sal Taylor Creek, at an average rate of 55 feet per year. Water elevation

data indicate that the vertical groundwater flow direction is downward at Site 8. However, during wet

119803/P 1-7 CTO 0039



periods of the year, vertical groundwater flow direction may be upward along the lower parts of the
eastern drainage ditch.

Water-level measurements were obtained during the baseline groundwater sampling event from the new
and existing monitoring wells sampled over several days. 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 sampling are summarized on
Table 1-2. The groundwater elevations range from 52.66 ft. msl to 69.11 ft. msl. The groundwater flow is

in a southerly direction.

1.3 SURFACE AND SUBSURFACE SOIL

VOCs, SVOCs, total recoverable petroleum hydrocarbons (TRPHs) and inorganic compounds were
detected in surface soil during the Rl. TRPHs and beryllium were detected at concentrations (up to 3,100
mg/kg and up to 0.27 mg/kg) greater than their respecﬁve State of Florida guidance values for residential
areas of 350 milligrams per kilogram (mg/kg) and 0.2 mg/kg.

TRPHs were detected in one subsurface soil sample in the southern firefighting training pit at a
concentration (9,000 mg/kg) greater than the State of Florida guidance value for residential areas of
350 mg/kg.

1.4 SUMMARY OF THE RECORD OF DECISION

The Site 8 ROD (ABB-ES, 1997) was signed by the Navy, Florida Department of Environmental
Protection (FDEP), and U.S. Environmental Protection Agency (USEPA) in March 1998. Intrinsic
remediation, the selected groundwater remedy, was chosen in accordance with the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA), as amended by the Superfund
Amendments and Reauthorization Act (SARA), and the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) (USEPA, 40 CFR 300). The process for remediating groundwater by natural
attenuation, the chosen alternative stated in the ROD, will provide a method of observing the fate and any
migration of the contaminant plume. The procedure to monitor the natural attenuation will include:

e Groundwater use from the surficial aquifer at Site 8 will be restricted thereby, providing immediate
protection to human health.

+ Monitor groundwater from the monitoring wells for 1,1-DCE and other contaminants over time.

» Monitor groundwater for processes/parameters which indicate that natural attenuation is occurring.

119803/P 1-8 CTO 0039
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TABLE 1-2

OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

Monitoring Well |cEF-08-| Mwo1S| mwo21 | Mwo3D | mwoas | Mwoss| Mwoes | mw-07s | mwosi | Mwoss | Mwi10s | Mw12s| MW13S | Mw17S [ MW18S | MW23S| Mw24! |
Top of Casing 62.53 | 62.30 [ 62.14 | 6547 | 70.85 | 72.18 | 70.40 | 70.65 | 60.13 | 70.90 | 7219 | 74.00 | 72.87 | 73.17 | 67.22 | 56.73
Ground Surface Elevation 602 | 60.1 [ 59.9 | 632 | 686 | 698 | 686 | 686 | 577 | 687 | 703 | 718 [ 708 | 710 | 541 | 541
Depth to Groundwater-bgs

August 1998 278 | 000 [ 000 | 407 | 826 | 625 | 410 [ 621 | 302 | 453 | 596 | 419 [ 391 | 406 | 456 | 0.00
Groundwater Elevation

August 1998 59.75 | 62.30 | 62.14 | 61.40 | 62.59 | 65.93 | 66.30 | 64.44 | 57.11 | 66.37 | 66.23 | 69.81 | 68.96 | 69.11 | 5266 | 56.73




e Model contaminant plume movement and behavior and contaminate degradation rates to verify that

natural attenuation remediation is occurring.

e Review the status of the groundwater quality every 5 years for 30 years. During each review, site
conditions will be reassessed and monitoring continued or other appropriate actions taken.

119803/P 1-10 CTO 0039



2.0 SITE CHEMICALS OF CONCERN

The results of the Rl will be summarized in this section as well as present the conditions at the site prior
to development of TINUS' Remedial Design Workptan. During the RI, 21 monitoring wells were installed
at the site for characterization Site 8. Thirteen of the wells were installed within the upper aquifer and
completed with screen sections that intersect the water table for the majority of the year. Four of the 21
wells were installed in the intermediate level of the surficial aquifer and five of the 28 wells were installed
in the deeper parts of the surficial aquifer system. A groundwater sampling event, including laboratory

analysis and data validation, occurred in March 1994 to support the ROD.

Groundwater contamination was found to occur within the area of the fire fighting training pits and
downgradient of the hazardous waste storage area and boresite range to the drainage ditch.
Contamination was found in the groundwater sampies within the upper 20 feet of the surficial aquifer.
The chemicals of concern (COC), which are the chemicals with concentrations above the cieanup goals,
were primarily VOC and SVOC and are listed in Table 1-1.

21 VOCS

Results of VOC analyses of groundwater samples collected during the 1994 investigation for the RI are
presented on Figure 2-1 and in Table 2-1. Figure 2-1 also show the approximate contaminant plume
based on the Rl for the VOCs at the site. The COC for the VOCs identified were either petroleum based-
related aromatic hydrocarbons (benzene, toluene, and xylenes) or solvent-type contaminates (DCE).
Results of the VOC analyses of groundwater samples collected during the 1995 and 1997 sampling
events are presented on Figure 2-2. Table 2-2 summarizes the results of several selected wells for all the

sampling events.

During the RI, the petroleum based COCs were detected in samples from wells located adjacent tc and
downgradient of the fire fighting training area. Benzene was detected in two samples of the 22 samples
collected at concentrations equal to the cleanup goals. The concentration of benzene was 1 J ug/L and 1
ug/L in wells that are downgradient of the fire fighting training pits. Toluene was detected in one
groundwater sample above the cleanup goals at a concentration of 48 ug/L. This well was also located
downgradient of the fire fighting training pits. Xylenes were detected in one groundwater sample above
the cleanup goal at a concentration of 23 ug/L. This well was located adjacent to the fire fighting training

pits.

119803/P 21 CTO 0039
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/ i JF (CFBbgW)wS ® ~N— 2MN 2—-methylnaphthalene 6.8 Total G
- K 3-13#) Naph Naphthalene 6.8 Total G
(iF_Z:T"W;SS@ ./ Anth 0.5J bis bis (2-Ethylhexyl) phthalate 6 PD
- 1 . /. DDD 0.046J 4MP 4 Methylphenol 35 G
oie 2 CFaMW14| DOT 0.065J P Phenol 10 G
5 o CF8MW1SD {40-501t) DCA 370 Ald Aldrin NG
(75-85t1) DCE 95 DDD 4,4’-Dichlorodiphenyldichloroethane 0.1 G
g3 TA 57 DDE  4.4’-Dichlorodiphenyldichloroethene 0.1 G
2MN 2 ENDO 0.027J DDT 4,4-Dichlorodiphenyltrichloroethane 0.1 G
N ENGO T 0.018) ENDO  Endosulfan sulfate 0.3 6
Naph 33 Exlhtmdo‘ petrole:m | _MT)x 0.33J ENDO Il Endosulfan Il 0.35 G
Tol P related compounds plume . Mox Methoxychlor 40 PD
i CF8MW11D dashed where Inferred 2MN 25
Boresite Range Xyl 10 (72-82f) V/ Foshd re nfore) 4AM2P 44
CFBMW12S oo 37 NOTE:
Hazardous waste (15-254) e 2 P :
storage area b 5 P a4 All values reported in micrograms per liter.
Tol T
CFAMWE! le 73] PD Primary drinking water standard
> (55-65f1) FBMW7S SD  Secondary drinking water standard
cf-aﬂ‘f'fss > [no | (4-141t) NG No regulatory value given
K \ DA 23 J Estimated value
~ pee H G Guidance value
2N 07 ND  Not detected
Naph 14
: B i LEGEND
E:"F_am\z;ss ) l Edtont of YOCs CF8MW22D Existing monitoring well
os 20 | Y . plume <& with designation
Is
- I S = Shallow
. I = Inlermediate
N CF8MW4S ® D = Deep
'0\ ¢\/(3-13”) = ++ —— Drainage ditch
., DCA 40 Y\ Tree line
., DCE 15 799 Value indicates a concen-
\. tration equal to or greater
.\ than a State or Federal
" drinking water standard
) _ \ ((:FBMWQ)S ® lsne;,rlf:ugei of sample and
- : % 10-20ff Icate
N CFBMW3D \ O (10-20ft)  Monitoring well screen inferval
(79-89#) &Sgg%l ., "ocE 3 2} 140 280 in feet below land surface
- e oy —
° \-__/ ocA 2 SCALE IN FEET
N
NO. DATE REVISIONS BY | cHkD | APPD REFERENCES DRAWN BY CONTRACT NO.
ME 3/27/98 GROUNDWATER 7853
CHECKED BY  DATE 1994 RI ANALYTIC RESULTS APPROVED BY DATE
FOR ORGANIC COMPOUNDS
COST/SCHED—AREA OPERABLE UNIT 3, SITE 8 APPROVED BY DATE
] 1 ] NAVAL AIR STATION CECIL FIELD
SCALE DRAWING NO. REV.
JACKSONVILLE, FLORIDA
AS NOTED FIGURE 2-1 %]
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TABLE 2-1

ORGANIC COMPOUNDS DETECTED IN SURFICIAL AQUIFER GROUNDWATER

REMEDIAL INVESTIGATION
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 1 OF 2
Range of Range of FDEP
Frequency Lower Reporting Detected Regulatory
Analytical Parameter of Detection Limits Concentration Value?
SHALLOW AND INTERMEDIATE ZONE
VOLATILE ORGANIC COMPOUNDS (ug/L)
1,1-Dichloroethane 4/17 1to 33 2 to 370* 700
1,1-Dichloroethene 4/17 1to 33 2 to 95* 7
1,1,1-Trichloroethane 1/17 1to0 33 57 200
2-Butanone 117 21033 7.5 4,200
4-Methyl-2-pentanone 2117 210 33 210 3.5* 350
Benzene 217 1to 17 1Jto1* 1
Ethylbenzene 2/17 1to 17 3*to 4 700/20
Toluene 417 1t0 33 2 to 48* 1,000/40
Xylenes (total) 317 1to 33 10* to 23 10,000/20
SEMIVOLATILE ORGANIC COMPOUNDS (ug/L)
2-Methylnaphthalene 417 10 0.7 J to 25* 6.8 total
4-Methylphenol 1/17 10 44> 350
Anthracene 1/17 10 05J 2,100
Bis (2-ethylhexyl) 10117 10 09Jto8J 6
phthalate
Naphthalene 517 10 0.5 J to 37* 6.8 total
PESTICIDES and PCBs (ug/l)
4,4-DDD 117 0.1 to 1,000 0.092 J 0.1
4,4’-DDT 117 0.1 to 1,000 013J 0.1
Endosulfan I 117 0.1 to 1,000 0.037 J 0.35
Endosulfan sulfate 117 0.1 to 1,000 0.055J 0.3
Methoxychlor 1717 0.5to 5,000 0.66J 40
DEEP ZONE
SEMIVOLATILE ORGANIC COMPOUNDS (ug/L)
Bis (2-ethylhexyl) 4/5 10 2Jto12 6
phthalate
Phenol 1/5 10 0.6J 10
PESTICIDES AND PCBS (pg/L)
Aldrin { 1/5 0.05 0.003 J 0.05
119803/P 2-5 CTO 0039




TABLE 2-1

ORGANIC COMPOUNDS DETECTED IN SURFICIAL AQUIFER GROUNDWATER
REMEDIAL INVESTIGATION
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA
PAGE 2 OF 2

Frequency of detection is the number in which the analyte was detected over the total number of samples analyzed (8MW1S,
8MW2I, BMW4S, BMW5S. SMWES, BMWTS, 8MWS8I, BMW9S, 8BMW10S, 8MW12S, 8MW13S, 8MW14l, 8MW16S, 8MW17S,
8MW18S, 8BMW19I, and 8MW21S, including duplicates at 8MW4S, 8BMW10S, and 8MW13S for surficial aquifer) (8MW3D,
8MW11D, 8MW15D, 8MW20D, and 8MW22D for intermediate aquifer).

2 Regulatory values represent values for drinking water standards or guidance values from either State or Federal agencies.
Bold indicates parameter had concentration equal to or greater than the appropriate regulatory value.
Notes:

FDEP = Florida Department of Environmental Protection.

ug/l = micrograms per liter.
J = estimated concentration.
PCBs polychlorinated biphenyls.

DDD dichlorodiphenyldichloroethane.
DDT = dichlorodiphenyltrichloroethane.
> = average of a sample and its duplicate.

119803/P 2-6 CTO 0039
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TABLE 2-2
CHEMICALS OF CONCERN (1995-1998) IN SURFICIAL GROUNDWATER
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE10F 3
| CEF-8-4S CEF-8-6S CEF-8-7S CEF-8-8
PARAMETER 1995 1996 | 1997 | Feb-98 | Aug-98 | 1995] 1996 | 1997 | Feb-08 | Aug-98 | 1995] 1996 | 1997 | Feb-98 | Aug-98 | 1995 | 1996 | 1997 | Feb-98 | Aug-98 |
LABORATORY ANALYSIS | | |
Benzene (ug/L) ND | ND | ND | 69 19 | ND ND. ND | ND ND | J UND]| 11| ND | 09J [ND | ND|ND' ND | ND
Toluene {(ug/l) ND | ND | ND | ND ND |ND{ND: ND| ND | ND | ND| ND| ND | ND ND | ND | ND|ND| ND | ND
Ethylbenzene (ug/L) ND | ND| ND: ND | 14J | ND|ND| ND | ND | ND |ND| ND! 11 | ND | 06J | ND| ND| ND| ND | ND
Xylenes (ug/L) ND | ND| ND ' ND | 11J |[ND|ND| ND ' ND | ND | ND| ND! ND | ND ND | ND ' ND | ND '@ ND ' ND
PCE (ug/l) ND | ND | ND | ND ND |ND/ND | ND . ND ' ND | ND|ND| ND | ND ND | ND  ND:ND. ND : ND
1,1 DCE (ug/l) 15 11 17 | ND ; 28 |ND|ND| ND | ND ' ND | 14 | 27| 11 i+ ND | 141 |ND | ND.ND: ND ' ND
Gis 1,2 DCE (ug/l) ND | ND ND | ND | ND | ND|ND| ND | ND ND |ND|ND| ND| ND | ND | NDIND.ND ND | ND
trans 1,2 DCE (ug/l) ND |334° ND | ND | 03J |ND|ND| ND | ND ND | ND|342| ND | ND i ND | ND| ND; ND: ND | ND
1,1 DCA (ug/l) ND|ND| 50 | 46 | 514 | ND|ND| ND | ND | 01J | 20 | ND| 23 14 | 169 | ND | ND ! ND | ND ND
1,11 TCA (ug/l) ND | ND| ND | NA ND | ND| ND| ND | NA ND |ND|ND| ND | ND ND | ND _ ND ' ND| NA | ND
Vinyl Chioride (ug/L) ND | ND| ND | ND ND [ND|ND| ND | ND ND | ND[ND| ND | ND ND |ND| 11 ND; ND | ND
Naphthalene (ug/L) NA| NA| NA . NA 10 | NA  NA] NA | NA ND | NA| NA| NA | NA 20 |NA NAINA| NA | ND
2-Methylnaphthalene (ug/L) NA| NA| NA . NA ND [ NAT NAT NA | NA ND | NA{ NAL NA | NA 20 [NATNA NA| NA | ND
Methane (mg/L) NA | ND | 2.049] 1519 | 0.75 | NA | ND ' 0.066| 0.083 | 0.051J| NA | 18 | 0.805| 0.747 | 0.335 | NA | ND | 0.01| 0016 | NA
Ethane (mg/L) NA'NA: ND| ND | ND | NA[NA ND| ND | ND |NA|NA! ND! ND | ND [ NA ' NA ND! ND | ND
Ethene (mg/L) NA{NA_ ND | ND . ND | NA[NA| ND: ND | ND | NA| NA. ND . ND ND | NA NA ND' ND | ND
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TABLE 2-2

CHEMICALS OF CONCERN (1995-1998) IN SURFICIAL GROUNDWATER
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 2 OF 3
| CEF-8-98 CEF-8-10S CEF-8-128 CEF-8-138
PARAMETER 1995] 1996 | 1997 | Feb-98 | Aug-98 | 1995 1996 | 1997 | Feb-98 | Aug-98 | 1995] 1996, 1997 | Feb-08 | Aug-98 | 1995] 1996 | 1937 | Feb-98 | Aug-98 |
LABORATORY ANALYSIS | \ !
Benzene (ug/l) ND | ND| ND | ND ND | ND| 159 | ND | 85 29 |ND|ND | ND | NA . ND | 1 |117] 11 . ND 1J
Toluene (ug/L) ND | ND | ND | ND ND | 48 | 665 | ND | 15 102 | ND| ND| ND| NA | ND.| 4 | ND | 26 | 83 | 23J
Ethylbenzene (ug/L) ND|ND| ND| ND | ND |ND|] ND| ND | 3 30 JND|ND! ND: NA | ND | 3 [ND| 36 , 54 | 38J
Xylenes (ugil) ND ND| ND| ND | ND |13J, ND | ND | 15 75 | ND|ND| ND ' NA | ND | 10 | ND | 15 . 229 | 105
PCE {ug/l) ND I ND| ND | ND | ND | ND| ND | ND ' ND ND [ND/ND ' ND_ NA | ND [ NDIND| ND . ND ND
1,1 DCE {ug/l) 2 | 45| 1 ND | 26J | 95| 113 : 33 ' ND | 447 | ND| ND| ND ' NA | 03J | ND ND| ND : ND ND
cis 1,2 DCE (ug/l) ND | ND| ND | ND ND | ND| ND  ND  ND | 02J | ND| ND| ND | NA ND {ND ND| ND ° ND ' ND
trans 1.2 DCE (ug/L) ND | 47 | ND | ND ND | ND | 3188 ND | ND ; 02J | ND| ND| ND | NA ND [ND ND| ND _ND . ND
1,1 DCA {ugll) 2 | ND| 13 | 26 | 15J | 370 ND | 150 | 230 | 133 | ND| ND| ND | NA | 04J | ND  ND| ND ND : ND
1,1,1 TCA (ugll) ND | ND | ND | NA ND fND| ND | ND | NA | 154 | ND| ND | ND | NA ND |[ND]ND| ND NA _ ND
Vinyl Chioride (ug/L) ND | ND | ND | ND ND | ND| ND | ND | ND | 07J | ND ! ND| ND | NA ND [ND | ND| ND : ND ND
Naphthalene (ug/L) NA | NA | NA | NA ND | NA| NA | NA | NA 31 |NAINA| NA | NA ND [ NA I NA| NA NA 69
2-Methylnaphthalene (ug/L) NA | NAT NA | NA ND | NA| NA| NA | NA 22 | NA, NA| NA | NA ND | NA:NA| NA | NA 65
Methane (mgiL) NA | 04 | 0.156| 0118 | 0.0851 | NA | 3.6 | 1.092| 2.103 | 0.8945 | NA . 0.4 | 0.106| 0168 | 0112 | NA | 7 | 3791 56 192
Ethane (mg/L) NA | NA: ND | ND ND | NA| NA | ND | ND ND |NA:NA| ND | ND | ND | NA: NA| ND _ ND ND
Ethene (mg/L) NA | NA: ND| ND | ND | NA| NA | ND | ND ND |[NA, NA{ ND | ND | ND | NA. NAI ND . ND ND
' ' i i ' :
‘ |
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TABLE 2-2
CHEMICALS OF CONCERN (1995-1998) IN SURFICIAL GROUNDWATER
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA
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PAGE 3 OF 3
CEF-8-17S CEF-8-188 CEF-8-218
PARAMETER 1995] 1936 | 1997 ' Feb-98 Aug-98 | 1995] 1996 | 1997 | Feb-98 | Aug-98 | 1995 | 1996 | 1997 | Feb-98 | Aug-98
LABORATORY ANALYSIS | | | ! |
|Benzene (ug/l) ND | ND ND : ND ND ND | ND © ND ND ND ND | ND | ND ND NA
Toluene (ug/L) ND | ND : ND ND . ND 7 | ND . ND ND ND ND | ND | ND ND NA
Ethylbenzene (ug/L) ND | ND 3 26 ' 087J]| 4 | ND| ND ND ! ND ND | ND | ND ND NA
Xylenes (ug/L) ND ' ND 17 12 ' ND 23 | ND| 32 ! ND ND .| ND | ND | ND ND NA
PCE (ug/L) ND '185 ND ND ' ND ND | 279 ND | ND ND ND | ND | ND: ND NA
1,1 DCE (ug/L) ND | ND ND ND ND ND | ND ND | ND ND ND { ND | ND . ND NA
cis 1,2 DCE (ug/l) ND 137' ND ND ND ND | 31.8| ND ND ND ND | ND | ND, ND NA
trans 1,2 DCE (ug/L) ND : ND ND ND ND ND | ND ND ND ND ND | ND | ND | ND : NA
1,1 DCA (ug/l) ND | ND | ND ND ND ND | ND| ND ; ND ND ND|j ND|ND| ND ' NA
1,1,1 TCA (ug/l) ND | ND ND NA ND ND | ND ND | NA ND NA | NA| NA! NA ' NA
Vinyl Chloride (ug/L) ND | ND | ND ND ND ND | ND | ND ND ND ND | 15 ND! ND . NA
Naphthalene (ug/L) NA | NA | NA NA 13 NA i NA | NA NA | ND NA | NA |} NA 1 NA @ NA
2-Methylnaphthalene (ug/l) NA | NA | NA NA 6J NA  NA | NA NA ND NA | NA| NA: NA . NA
Methane (mg/L) NA | 1.2 | 0.797 ¢ 0.931 0346 | NA 1.2 ¢ 0.239| 0.388 ND NA | ND| ND: ND ;, NA
Ethane (mg/L) NA | NA | ND ND ND NA ~ NA ND ND ND NA| NAI ND' ND | NA
Ethene (mg/L) NA| NA| ND , ND ND | NA NA ND | ND ND | NA | NAIND. ND , NA
! ;
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\ . . .
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NATURAL ATTENUATION
SAMPLING REPORT

FIGURE 2-2
SELECT ORGANICS DETECTED IN
GROUNDWATER SAMPLES

APRIL 1995 AND JUNE 1997
NAVAL AIR STATION CECIL FIELD

JACKSONVILLE, FLORIDA

|4: 102523102523~ 02\NAR\C2523627.2WG, NP-KHWM 17/:1/67
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1,1-DCE was detected in three groundwater samples above the cleanup goal of 7 ug/L during the RI.
The 1,1-DCE concentrations above the cleanup goal were 14 pg/L, 15 pg/L, and 95 pg/L in wells located
downgradient of the fire fighting training pits and hazardous waste storage area. This area is located in

the woods south and southeast of Site 8.

A comparison of 1995 and 1997 data indicates that DCE and DCA concentrations have decreased in
monitoring wells that have a carbon source in the form of petroleum contamination (CF8MW10S and
CF8MWT7S). Downgradient wells CF8MWA4S and CF8BMW3S have no carbon source and chlorinated
solvent concentrations have remained steady. In the petroleum plume CF8MW13S, CF8MW10S, and
CF8MWT7S showed no noticeable change in total BTEX concentrations. Based on the 1997 sampling

event 1,1- DCE, benzene, and toluene were still present at concentrations that exceed regulatory values.

2.2 SVOCS

Results of SVOC analyses of groundwater samples collected during the 1994 investigation for the Rl are
also presented on Figure 2-1 and in Table 2-1. The COC for the SVOCs were bis (2-ethylhexy!) phthalate
and naphthalene. Bis (2-ethylhexyl) phthalate was detected above the cleanup goal at values ranging
from 0.9 J pg/L to 8 pug/L. Bis (2-ethylhexyl) phthalate was detected in 10 samples and distributed over
much of the site. However, only one sample exceeded the cleanup goal and the sample was located in
the sample from well CFBMW12S. Naphthalene was detected in five groundwater samples, however only
three of these samples exceed the cleanup goal. The highest naphthalene concentration was 37 pg/L
and the minimum detected concentration was 0.5 J pg/L. The naphthalene concentrations that exceeded

the cleanup goal ranged from 21 ug/L to 37 pg/L. SVOCs were not analyzed in 1995 and 1997.

2.3 INORGANICS

The inorganic results from the RI for groundwater are presented in Table 2-3. Fifteen inorganics were
detected in the groundwater samples collected. Aluminum and iron were detected in concentrations
greater than their respective FDEP secondary drinking water standards of 200 pg/L and 300 ug/L. No
other inorganic parameter was detected above its regulatory value. Aluminum and iron were also

detected above the background screening concentrations.
The aluminum concentrations in seven groundwater samples were above the FDEP regulatory standard.

The concentrations ranged from 362 pg/L to 15,300 J pg/L. Only three of these samples were above the

background screening concentrations. Iron was detected in 17 groundwater samples, 16 of which were

119803/P 2-11 CTO 0039
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TABLE 2-3

SUMMARY OF INORGANICS DETECTED IN GROUNDWATER
REMEDIAL INVESTIGATION
OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 1 OF 2
Analytical Parameter Frequency of Range of Lower Range of Background Maximum FDEP
Detection? Reporting Limits Detected Screening Background Regulatory
Concentrations | Concentrations?2 | Concentration Value

SHALLOW AND INTERMEDIATE ZONE
Aluminum 7117 200 to 200 362 to 15,300 J 776 52,000 200
Barium 12/17 200 to 200 17.6to 42.4 41.2 4786 2,000
Calcium 16/17 5,000 to 5,000 396 to 18,400 380 2.09 NG
Chromiuﬁq a/17 10to 10 26*t026.2 70 35.3 100
Copper 2117 25t0 25 6.6*to 11.7 134 60.5 1,000
Iron 17117 100 to 100 228 to 3,270 450 14,400 300
Magnesium 17/17 5,000 to 5,000 264 to 1,630 1,290 2,920 NG
Manganese 14117 161015 21to41 9.8 104 50
Nickel 317 " 40t0 40 3to5J 32 16.8 100
Potassium 15/17 5,000 to 5,000 166 to 3,370* 1,580 788 NG
Selenium 317 5t05 421049 ND ND 50
Sodium 17/17 5,000 to 5,000 1,220 to 13,100 1,150 7,230 160,000
Vanadium 8/17 50 to-50 1110238 96 48.2 49
Zinc 2117 20t0 20 44 510 96.2 438 256 5,000
Cyanide 37 10to 10 2Jto2 1J ND ND 200
DEEP ZONE
Arsenic 1/5 10to 10 36 9.8 8.8 50
Barium 4/5 200 to 200 22210271 41.2 476 2,000
Calcium 5/5 5,000 to 5,000 31,500 to 52,000 380 2,090 NG
Chromium 1/5 10 to 10 3.7J 70 3563 100
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TABLE 2-3

SUMMARY OF INORGANICS DETECTED IN GROUNDWATER

OPERABLE UNIT 3,

REMEDIAL INVESTIGATION

SITE 8

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 2 OF 2
Analytical Parameter Frequency of Range of Lower Range of Background Maximum FDEP
Detection? Reporting Limits Detected Screening Background Regulatory
Concentrations | Concentrations? | Concentration Value
lron 5/5 100 to 100 222 J to 790 450 14,400 300
Magnesium 5/5 5,000 to 5,000 6,930 to 12,800 1,290 2,920 NG
Manganese 5/5 15t0 15 33.5t048.7 9.8 10.4 50
Potassium 5/5 5,000 to 5,000 772 to 7,980 1,580 788 NG
Sodium 5/5 5,000 to 5,000 4,580 to 8,620 1,150 7,230 160,000

1 Frequency of detection is the number of samples in which the analyte was detected over the total number of samples analyzed (8MW1S, 8MW2I, 8MW4S, 8MWS5S,
8MW7S, 8BMWSI, BMWSS, 8MW10S, 8MW12S, 8MW13S, 8MW141, BMW16S, BMW17S, BMW18S, 8MW19Il, and 8MW21S, including duplicates at 8MW4SM, 8MW10S,
and 8MW13S for surficial aquifer) (8MW3D, 8MW11D, 8MW20D, and 8MW22D for intermediate aquifer).

2

All concentrations are in pg/L.

Bold indicates the parameter was detected at a concentration equal to or greater than the appropriate regulatory value.

Notes:

FEDP = Florida Department of Environmental Protection

Hg/L = micrograms per liter.

J estimated concentration.

NG no regulatory value given.

ND = not detected.

* = average of sample and its duplicate.

Twice the average of inorganics detected in background wells 16MW13S, 16MW14D,16MW15S, 16MW16D.




above the regulatory standard. The highest iron concentration was 2,810 ug/L. The samples with the
high aluminum and iron concentrations were obtained from wells located downgradient from Site 8. The

inorganic parameters were not analyzed in 1995 and 1997.

24 CONTAMINANT FATE AND TRANSPORT

The RI conducted a fate and transport analysis for the 1,1-DCE in groundwater at Site 8. Contaminants
from the historical activities at the site have reached groundwater and have migrated approximately
downgradient of the fire fighting training pits where groundwater discharges into a ditch. The transport
process for volatile compounds include volatilization, dispersion, and biodegradation. Most of the 1,1-
DCE will volatilize when the groundwater discharges to the ditch and is aerated during the stream flow.
However, 1,1- DCE is relatively soluble in water and a residual amount will remain in the groundwater.
The effect of dispersion on the 1,1-DCE will reduce the concentration to lower than the regulatory valve.
This analysis did not consider biodegradation that could occur under anaerobic conditions with low levels
of an electron donor or carbon source or under aerobic conditions through a cometabolic process

stimulated by methanotrophic bacteria.

25 NATURAL ATTENUATION PARAMETERS

The groundwater samples obtained in 1995 and 1997 were analyzed for many biodegration natural
attenuation parameters. A summary of the results for these parameters are presented on Table 2-4. The

results of the analysis are discussed below.

251 Dissolved Oxygen

The system is anaerobic; dissolved oxygen was not detected within the areas of known contamination.
Upgradient and perimeter monitoring wells had an average D.O. concentration of 0.23 mg/L. An
anaerobic system is beneficial for reductive dechlorination but, is not conducive for biodegradation of the

petroleum compounds in surficial monitoring wells within the plume.

25.2 Nitrite and Nitrate

There was no nitrite or nitrate found in 1997 samples. This indicates that nitrate reduction is not the

predominant microbial process.

253 Ferrous Iron

Concentration of ferrous iron within the plume are less than 1 mg/L. This indicates that iron reduction is

not the predominant microbial process.

119803/P 2-14 CTO 0039
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NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

TABLE 24

NATURAL ATTENUATION PARAMETERS (1995-1998)
OPERABLE UNIT 3, SITE 8

PAGE10F 3

| CEF-8-4S CEF-8-6S CEF-8-7S CEF-8-8
PARAMETER 1995 | 1996 | 1957 | Feb.98 | Aug.96 | 1995 | 1996 | 1997 | Feb-98 | Aug-96 | 1995 | 1996 | 1397 | Feb.98 | Aug-98 | 1995 | 1996 | 1997 | Feb-98 | Aug-98|
LABORATORY ANALYSIS

Nitrate (mg/L) NA| 0 | ND| ND NA | NA 011 ND | ND NA | NA| 0 | ND| ND NA | NA |012] ND | ND NA
Nitrite (mg/L) NA | ND| ND| ND | 0162 | NA| ND | ND | ND ND | NA | ND| ND| ND | 043 | NA | ND | ND | ND NA
ron (ug/L) NA | NA| NA| NA | 1200 | NA| NA | NA | NA 181 | NA| NA | NA| NA | 853 | NA | NA | NA | NA | 467
Manganese (uglL) NA | NA | NA| NA NA | NA [ NA | NA| NA NA | NA| NA | NA | NA NA | NA| NA| NA | NA NA
Sulfate (mg/L) NA | 832| 78 | 4 128 | NA | 484 44 | 4 753 | NA [ 703 161] & 402 | NA [ 065 ND | 3 NA
Dissolved Sulfide (mg/L) NA | NA | 0.73| ND ND | NA| NA | ND| ND 5 NA | NA | 09 | ND ND | NA| NA| ND| ND NA
Methane (mg/L) NA | ND [2.043] 1519 | 075 | NA | ND |0.066] 0.083 | 0.051J] NA | 18 [0.805] 0.747 | 0.335 | NA | ND | 0.01 | 0016 | NA
Ethane (mg/L) NA | NA | ND | ND ND | NA| NA [ ND| ND ND | NA | NA| ND | ND ND | NA|[ NA| ND | ND ND
Ethene (mg/L) NA | NA| ND | ND ND | NA| NA | ND | ND ND | NA | NA| ND | ND ND [ NA| NA| ND | ND ND
Alkalinity (mg/L) NA | NA | NA| NA | 229 | NA| NA| NA| NA | 271 | NA| NA| NA| NA | 458 | NA | NA | NA | NA NA
Chloride (mg/L) NA |12.93] 126 | NA | 128 | NA | 264 23 | NA | 454 | NA |2247| 348] NA | 535 | NA [ 598 49 | NA NA
Dissolved Organic Carbon {mg/L) NA|NA| 193] 15 29 | NA| NA] 10 7 545 | NA| NA| 10 | 14 155 | N\ [ NA | ND 1 NA
Dissolved Inorganic Carbon (mg/L) NA [ 773 | 12 NA NA NA | 142.7| 10 NA NA NA |2124| 13 NA NA NA [ 528 3 NA NA
FIELD ANALYSIS

Redox Potential (millivolts) NA | NA | 221| 403 | 58 | NA | NA | 139 | 486 | 114 | NA | NA | 225| 769 | 94 | NA | NA |-1103] 828 | 37
pH NA | 565|571 | 609 | 519 | NA | 546 | 620 | 598 | 557 | NA | 512| 543 | 755 | 561 | NA | 564 | 596 | 7.38 | 513
Temperature (Fahrenheit) NA | NA | 798| 658 | 757 | NA | NA | 817 | 687 | 775 | NA | NA | 752 | 674 | 745 | NA | NA | 793 | 696 | 757
Conductivity (umhosicm) NA | NA | 133 | 1305 | 131 | NA | NA | 69 | 1113 | 85 | NA | NA | 231 | 245 | 382 | NA | NA | 43 | 481 35
Turbidity (NTU) NA | NA | 214 | 218 0 NA | NA | 483 | 479 8 NA | NA | 2 | 317 1 NA | NA | 133 | 09 9
HACH KIT ANALYSIS

Dissolved Oxygen (mg/L) NA | 0 | 0 | 23 | 078 | NA| 0 |047| 226 | 202 [ NA| 0 | © 0 0 NA | 281 | 026 | 296 | 072
Ferrous Iran (Fe 2+) (mg/L) NA | 254] 1.2 | NC 11 | NA 048 04 | NC 06 | NA | 144 08 | NC 08 | NA [001] 05 | NC 06
Hydrogen Sulfide (mg/L) NA | 146| 5 | NC NA | Na| 0 | 2 NC 0 NA | 118| 5 | NC 1 NA| 0] © NC 0
Carbon Dioxide {mg/L) NA | NA | 125 | 60 174 | NA| NA | 80 | 50 84 | NA | NA| 145 140 | 1076 | NA | NA | 65 | 45 57.8
Chioride (mg/L) NA | NA | 25 | 20 NA | NA| NA| 15 | 10 NA | NA | NA | 60 | 30 NA [ NA| NA| 40 | 15 NA
[Alkalinity (mg/L) NA | NA| 25 | 15 20 | NA| NA| 30 | 40 | 236 | NA| NA| 40 | 60 | 221 | NA| NA | 20 | 20 5

- e - - e e -
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TABLE 2-4

NATURAL ATTENUATION PARAMETERS (1995-1998)

OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA
PAGE 2 OF 3
CEF-8-8S CEF-8-10S CEF-8-128 CEF-8-13S
PARAMETER 1955 | 1996 | 1997 | Feb-98 Aug-98{ 1995 | 1996 | 1997 | Feb-98 Aug-98 | 1995 | 1996 | 1997 | Feb-98 | Aug-98 | 1995 | 1996 | 1997 Feb-98 | Aug-98
LABORATORY ANALYSIS ! |
Nitrate (mg/L) NA 0 ND ND NA NA | 0.02 | ND ND NA NA 0 ND ND NA NA 0 ND ND NA
Nitrite (mg/L) NA | ND | ND ND 0.16 NA | ND | ND ND ND NA | ND | ND ND ND NA | ND | ND ND 0.7
Iron (ug/L) NA | NA | NA ' NA 816 NA ! NA | NA NA 362 NA | NA | NA NA 361 NA | NA | NA NA 583
Manganese (ug/l) NA | NA| NA ' NA NA NA i NA | NA NA NA NA | NA | NA NA | NA NA | NA | NA NA NA
Sulfate (mg/L) NA | 23 23 | 2 183J | NA - 0.77 ] 29 6 9.18 NA | 877! 78 3 | 886 NA | 199 | 13 26 2.96
Dissolved Sulfide (mg/L) NA NA | ND ! ND ND NA - NA | 24 ND 6 NA © NA ND ND ! 2 NA | NA | ND ND ! 4
Methane (mg/L) NA | 04 |0.156]| 0.118 | 0.0851 ] NA . 36 [1.092| 2103 | 0.8945| NA 04 ;0.106} 0.168 | 0.112 NA 7 13.791 56 | 192
Ethane {mg/L) NA © NA | ND ND ND NA i NA | ND ND ND NA NA! ND. ND ; ND NA NA : ND ND | ND
Ethene (mg/L) NA ¢ NA | ND ND ND NA | NA | ND ND ND NA | NAi ND! ND ' ND NA NA | ND ND ! ND
Alkalinity (mg/L) NA © NA NA NA 37.5 NA | NA! NA T NA 271 NA , NA | NA | NA @ 208 NA NA | NA ' NA 52.1
Chloride (mg/L) NA | 57 ' 45 NA 512 NA | 584! 3.8 NA 1.79 NA i 876 65 NA ' 274J{ NA :407] 27 : NA ' 143
Dissolved Organic Carbon (mg/L) NA \ NA | 2 3 4.23 NA NA : 19 © 23 213 NA | NA 6 7 | 409 NA i NA | 42 55 59.3
Dissolved Inorganic Carbon (mg/L) NA | 249! 11 NA NA NA [6153: 41 | NA NA NA :357.8] 33 NA | NA NA 1427.7] 35 NA NA
FIELD ANALYSIS | : : ‘ | ; ‘ I |
Redox Potential (millivolts) NA NA | -185 -346 -6 NA NA ! 0 -144.7 -112 NA | NA | -138, -658 | 224 NA | NA | -171 -167.1  -109
pH NA | 515 | 560 6.08 5.01 NA | 517 7.45 517 511 NA ' 533 631 , 552 | 5.00 NA | 517 | 538 ' 522 = 542
Temperature (Fahrenheit) NA | NA | 834 66.1 70.8 NA | NA i 764 | 621 78.3 NA + NA | 77.9: 618 738 NA | NA | 811 76.5 79.7
Conductivity (umhos/cm) NA NA 62 74.9 49 NA NA 63 741 78 NA © NA ; 118 114 | 83 NA | NA 87 114.8 147
Turbidity (NTU) NA NA | 1.01 1.25 NA NA NA | 1.77 1.75 4 NA NA | 1.23 1.14 | 0 NA | NA 1.5 12 10
HACH KIT ANALYSIS | i
Dissolved Oxygen (mg/L) NA 0 0 1.33 2.08 NA ' 0 4 0 NA 0 0 i 2 2.58 NA 0, 0 o I 0
Ferrous Iron (Fe 2+) (mgiL) NA 1249 1 NC 06 | NA 055| 04 | 04 04 | NA 259 08 045 05 | NATD47 06 NC | 08
Hydrogen Sulfide (mg/L) NA ' 54 5 i NC 0.7 NA © 56 | 50 NC 0.7 NA 25 5 ' NC 0.5 NA | 30 - 5 NC 0.5
Carbon Dioxide (mg/L) NA - NA | 100 ; 15 92.2 NA . NA | 165 95 127.6 NA NA 175 195 110.8 NA | NA : 170 95 158.6
Chloride (mg/L) NA ! NA 15 ¢+ 10 NA NA | NA 50 10 NA NA @ NA 20 | 10 NA NA ' NA ' 15 10 NA
Alkalinity (mg/L) NA | NA 20 | 15 13.1 NA i NA 30 20 211 NA: NA| 40 ' 20 | 88 NA | NA ' 30 @ 40 ' 998
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TABLE 2-4
NATURAL ATTENUATION PARAMETERS (1995-1998)

OPERABLE UNIT 3, SITE 8
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA
PAGE 3 OF 3
| CEF-8-17S CEF-8-18S CEF-8-21S
PARAMETER 1995 | 1996 | 1997 | Feb-98 | Aug-98 | 1995 | 1996 71997 | Feb.98 Aug-S—B- 1995 | 1996 | 1997 | Feb-98 | Aug-98
LABORATORY ANALYSIS ! |
Nitrate (mg/L) NA 0 ND ND NA NA | 0.03 | ND ND NA NA 0 ND | 0.02 NA
Nitrite (mg/L) NA | ND | ND ND ND NA | ND | ND ND ND ND | ND | ND|{ ND NA
Iron (ug/L) NA | NA | NA NA 182 NA | NA | NA NA 104 NA | NA | NA | NA NA
Manganese (ug/L) NA | NA | NA NA NA NA | NA | NA NA NA NA | NA| NA T NA NA
Sulfate (mg/L) NA [ 322] 331 2 13.6 NA | 657! 76 5 4.97 NA {6241 82 - 2 | NA
Dissolved Sulfide (mg/L) NA | 'NA | ND  ND ] NA T NA T ND ! ND 6 NA . NA : 057" ND . NA
Methane (mg/L) NA 1.2 [0.797' 0.931 0.346 NA 1.2 10.239] 0.388 ND NA i ND' ND- ND ' NA
Ethane (mg/L) NA | NA | ND : ND ND NA | NA | ND ! ND ND NA | NA * ND ND | NA
Ethene (mg/L) NA | NA | ND ND ND | NA | NA ' ND | ND ND | NA; NA | ND . ND NA
Alkalinity (mg/L) NA | NA | NA NA ND NA | NA © NA ! NA 150 NA T NA | NA ' NA : NA
Chloride (mg/L) NA | 387 ] 26 NA 0.369 NA | 312, 3 NA 1.94 NA {1101 1021 NA © NA
Dissolved Organic Carbon {mg/L) NA ' NA 7 9 3.89 NA © NA "~ 15 | 12 5.53 NA | NA 4 : 5 . NA
Dissolved Inorganic Carbon (mg/L) NA 7160.3] 13 | NA NA NA 13627 28 | NA NA NA :1186] 7 | NA | NA
FIELD ANALYSIS - | o P
Redox Potential (millivolts) NA . NA | 743, 136 25 | NA  NA | 139 151 124 | NA | NA | 211 | 2644 - NA
pH NA 4901500 469 | 447 NA : 561 641 660 6.26 NA | 546 | 470 ; 6.76 NA
Temperature (Fahrenheit) NA  NA :811: 736 , 774 NA NA | 816, 727 79.5 NA : NA | 8451 666 NA
Conductivity (umhos/cm) NA | NA 37 | 521 | 31 NA ~ NA | 147 . 1305 | 340 | NA | NA ' 67 | 115 NA
Turbidity (NTU) NA  NA | 1091 063 1 0 NA  NA | 382! 53 32 NA | NA | 438 349 ° NA
HACH KIT ANALYSIS : i | ' | :
Dissolved Oxygen (mg/L) NA . O 0 | 161 05 | NA. 0 | 0 0 134 | NAT 0 0191 062 NA
Ferrous Iron {Fe 2+) (mgil) NA | 024 04 | NC 0.4 NA | 09 | 06 NC 0 NA | 075 0.4 NC NA
Hydrogen Sulfide (mg/L) NA | 47 5 | NC 05 | NA 16| 2 | NC 0 NAl 0 0  NC . NA
Carbon Dioxide (mg/L) NA | NA 100 | 65 704 | NA . NA [ 140 ] 135 | 1108 | NA | NA | 40 | 35 NA
Chloride (mg/L) NA | NA 15 10 NA NA - NA | 20| § NA NA | NA '~ 20 20 NA
Alkalinity (mg/L) NA | NA 10 10 3.1 NA | NA \ 60 + 40 148 NA | NA . 10 10 ° NA
: |




254 Sulfate and Sulfide

There was a decreasing trend of sulfate concentrations along the centerline of the petroleum plume. This
indicated a sulfate-reducing environment. There was also a separate decreasing trend of sulfate
concentrations along the centerline of the chlorinated solvent plume, again indicating a sulfate-reducing
environment. The presence of sulfide in CFBMW10S at a concentration of 2.4 mg/L was another good
indicator that a reductive pathway was possible. Sulfate reduction appeared to be a predominant

microbial process in both plumes.

255 Methane, Ethane, and Ethene

The presence of methane is indicative of strongly reducing conditions. Concentrations of methane above
background were found in monitoring wells within both plumes with the highest concentrations being in
CF8MW13S, 10S, and 7S. The concentration of 2.0 mg/L in CF8BMWA4S was interesting as this appeared
to be high for a well with no anthrogpogenic carbon source however, the dissolved organic carbon
content in this well was above background. The data indicated that methanogenic conditions exist and
that this was a predominant microbial process. Ethane and ethene were not detected in any monitoring

well samples.

2.5.6 Redox Potential

Negative redox potentials (-171 mV to -225 mV) were measured along the centerlines of both plumes.

The redox potentials measured were within the optimal range for reductive dechlorination.

257 Dissolved Organic Carbon

Elevated concentrations of DOC were detected in centerline wells within both plumes. Carbon acts as an
energy source for dechlorination. This provides another line of evidence that reductive dechlorination is

occurring in the chlorinated plume in 1997.

258 Carbon Dioxide and Alkalinity

Concentrations of CO, within both plumes were above background. This was an indication that
biodegradation was occurring as CO, is an end product of both aerobic and anaerobic biodegradation.

The alkalinity within the plume was higher than background which supports the CO, data.

119803/P 2-18 CTO 0039



2.5.9 Chloride

Chloride concentrations were elevated in monitoring wells CFBMW10S and CF8MW?7S providing another

line of evidence that reductive dechlorination is occurring.

2.5.10 pH and Temperature

The pH of the surficial aquifer ranged from 5.3 to 7.5. The temperature ranged from 75 to 83 degrees
Fahrenheit. Both of these conditions were amenable to biodegradation.

2511 Summary

The electron acceptor data and natural attenuation parameter data support the conclusicn that natural
attenuation was occurring in 1997. The data show that the predominant microbial processes at the site

were methanogenesis in the source areas grading to sulfate-reduction in the fringe areas.
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3.0 ANALYTICAL RESULTS AND EVALUATION

The concentration and distribution of the COCs and biodegradation natural attenuation monitoring
parameters in the groundwater samples from the August 1998 sampling activities are presented in this
section. Two groundwater monitoring wells, one shallow and one intermediate, were installed by TtNUS
personnel in August 1998. Boring logs are provided in Appendix A. The shallow well was screened
approximately 15 to 25 feet bls and the intermediate well was screened approximately 40 to 50 feet bls.
The new wells are identified as CFSMW23S and CF8MW24I.

Groundwater samples were collected from the two new wells and thirteen existing monitoring wells and
analyzed at a fixed-based laboratory for natural attenuation and chemical parameters as shown in Table
3-1 of the Workplan (TtNUS, 1998). The wells were sampled in accordance with TtNUS standard
operating procedures and EPA Region 4’s Environmental Investigation Standard Operating Procedures
and Quality Assurance Manual for low-flow purging and sampling of monitoring wells. One field duplicate
sample was collected from well CFBMW12S. GPL Laboratories in Gaithersburg, Maryland was used for

analysis of the groundwater samples.

A network of 15 monitoring wells located upgradient, within, and immediately downgradient of the VOC
and petroleum related compounds (TRPH) plume were used to measure the long-term plume migration

and natural attenuation. The rationale for the location of the long term monitoring wells is as follows:

Monitoring Well Rationale
CF8MW13S, CF8MW17S, CFBMW18S Upgradient of VOC plume and within TRPH plume."
CF8MW12S Upgradient/crossgradient of VOC and TRPH
plumes.
CF8MW4S, CF8MWOS Within VOC plume.
CF8MW?7S, CF8MW8I, CF8BMW10S Within VOC and TRPH plumes.
CF8MW1S, CF8MW2I, CF8M2W3D, CF8MW?23S, | Downgradient of VOC plume.
CF8MwW24|
CF8MWBES Downgradient of TRPH plume.
3.1 CHEMICAL OF CONCERN DISTRIBUTION

The frequency of detection and range of positive values for all parameters is provided in Table 3-1. The
target cleanup levels for site COCs are also included. Table 3-2 and Appendix B provides detailed
positive analytical results for each well sampled. Figure 3-1 provides a tag map of the analytical results.

119803/P 3-1 CTO 0039
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TABLE 31

FREQUENCY OF DETECTION - CHEMICALS OF CONCERN
OPERABLE UNIT 3, SITE 8, GROUNDWATER DATA
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

Frequency of Range of Range of | Location of Maximum Average of Average of
Parameter Detection Positive Detects | Nondetects Positive Detect Positive Detects All
VOLATILES (ug/L)
1,1,1-Trichloroethane 1/16 15.4 5 CF-8-MW-10S-01 15.4 3.30625
1,1-Dichloroethane 7/16 0.1-133 5 CF-8-MW-10S-01 29.1 14,1375
1,1-Dichloroethene 6/16 0.3-44.7 5 CF-8-MW-10S-01 15 7.1875
Benzene 4/16 09-29 1-5 CF-8-MW-10S-01 1.675 1.04375
Chloroethane 1/16 2.5 5 CF-8-MW-10S-01 2.5 2.5
Ethylbenzene 5/16 0.6-3.9 5 CF-8-MW-13S-01 1.94 2.325
Methane 1112 51.2 - 1920 21 CF-8-MW-13S-01 494.345455 454,025
Toluene 3/16 1-10.2 5 CF-8-MW-10S-01 4.5 2.875
Trans-1,2-dichloroethene 2/16 02-03 5 CF-8-MW-04S-01 0.25 2.21875
Vinyl Chioride 1/16 0.7 1-5 CF-8-MW-10S-01 0.7 0.6375
Xylenes, Total 4/16 0.2-10.5 5 CF-8-MW-13S-01 4,825 3.08125
cis-1,2-dichloroethene 116 0.2 5 CF-8-MW-10S-01 0.2 2.35625
SEMIVOLATILES (ug/L)
2-Methylnaphthalene 4/16 2-65 6-7 CF-8-MW-13S-01 23.75 8.28125
Naphthalene 5/16 1-69 6-7 CF-8-MW-13S-01 23.2 9.40625
INORGANICS (ug/L)
Aluminum 10/16 255 - 12100 200 CF-8-MW-23S-01 1632.7] 1057.9375
Calcium 15/16 1050 - 52700 1000 CF-8-MW-18S-01 17946.66667 16856.25
Iron 16/16 104 - 2280 0 CF-8-MW-23S-01 646.75 646.75
Magnesium 9/16 742 - 8850 450 - 602 |CF-8-MW-03D-01 2229.333333 1370.375
Potassium 16/16 213 - 7790 0 CF-8-MW-18S-01 1696.25 1696.25
Sodium 16/16 1650 - 26000 0 CF-8-MW-07S-01 5726.875 5726.875
NATURAL ATTENUATION PARAMETERS (mg/L)
Alkalinity 11/12 14.6 - 150 1 CF-8-MW-18S-01 43.181818 39.625
Ammonia 9/12 0.2-1.84 0.1 CF-8-MW-123-01 0.908889 0.694167
Chloride 12112 0.369 - 53.5 0 CF-8-MW-07S-01 8.154917 8.154917
Dissolved Organic Carbon 1112 3.89-59.3 10 CF-8-MW-13S-01 16.668182| 15.695833
Nitrite 5/12 0.16 - 0.54 0.1 CF-8-MW-125-01-D 0.2924 0.151
Orthophosphate 2/12 0.25-0.75 0.1 CF-8-MW-23S-01 0.5 0.125
Sulfate 1112 1.83-514 0.1 CF-8-MW-01S-01 14.750909| 13.525833
Sulffide 8/12 2-8 2 CF-8-MW-17S-01 5.25 3.833333
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TABLE 3-2

SUMMARY OF ANALYTICAL RESULTS — CHEMICALS OF CONCERN

OPERABLE UNIT 3, SITE 8 GROUNDWATER DATA

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

Sample Number CF-8-MW-01S-01 | CF-8-MW-02I-01 CF-8-MW-030-0|TI’A§FE-81MC\3V|TOES-01 CF-8-MW-06S-01 | CF-8-MW-07S-01 | CF-MW-08I-01 | CF-8-MW-09S-01
Collection Date: 08/21/98 08/21/98 08/21/98 08/21/98 08/19/87 08/19/98 08/19/98 08/21/98
Location CF8MW1S CF8MW2i CF8MW3D CF8MWA4S CF8MW6S CF8MWT7S CF8MWB8I CF8MW9S
VOLATILES (pg/L)

1,1,1-Trichloroethane 5U 5U 5U 5U 5U 5U 5U 5U
1,1-Dichloroethane 5U 5U 5U 51.4 0.1J 16.9 5U 15J
1,1-Dichloroethene 5U 5U 5U 5U 5U 26J
Benzene 1U 1U 1U 1U 09J 1U 1U
Chloroethane 5U 5U 5U 5U 5U 5U 5U
Cis-1,2-Dichloroethene 5U 5U 5U 5U 5U 5U 5U
Ethylbenzene 5U 5U 5U 1.4J 5U 06J 5U 5U
Toluene 5U 5U 5U 5U 5U 5U 5U 5U
Trans-1,2-Dichloroethene 5U 5U 5U 03J 5U 5U 5U 5U
Vinyl Chloride 1U 1U 1U 1U 1U 1U 1U 1U
Xylenes, Total 5U 5U 5U 11J 5U 5U 5U 5U
SEMIVOLATILES (ug/L)

2-Methylnaphthalene 7U 6U 6U 6U 6U 2J 6U 6U
Naphthalene 7U 6U 6U 1J 6U 24 6U 6U
INORGANICS (pg/L)

Aluminum 630 200U 200U 865 483 200U 200U 200U
Calcium 30800 1050 40500 9740 12800 34300 1200 4030
Magnesium 450U 450U 8850 988 582U 850 465U 760
Potassium 1440 376 1030 698 803 229 678 856
Sodium 6720 2860 5010 8350 1650 26000 3520 3280

Bold and shade exceed clean-up goal in Table 1-1.
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TABLE 3-2

SUMMARY OF ANALYTICAL RESULTS — CHEMICALS OF CONCERN
OPERABLE UNIT 3, SITE 8 GROUNDWATER DATA

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 2 OF 2
Sample Number CF-8-MW-10S-01 | CF-8-MW-125-01 | CF-8-DUP-01 CF-8-MW-135-0 | CF-8-MW-17S-01 | CF-8-MW-18S-01 | CF-8-MW-235-01 | CF-8-MW-24i-01
Collection Date: 08/19/98 08/19/98 08/19/98 08/19/98 08/19/98 08/19/98 08/18/98 08/18/98
Location CF8MW10S CF8MW12S CF8MW12S CF8MW13S CF8MW17S CF8MW18S CF8MW238 CF8MwW24|
VOLATILES (ug/L)
1,1,1-Trichloroethane 15.4 5U 5U 5U 5U 5U 5U 5U
1,1-Dichloroethane 133 04J 04J 5U 5U 5U 5U 5U
1,1-Dichloroethene 0.3J 03J ‘5U 5U 5U 5U 5U
Benzene 1U iU 14 14 1U 5U 5U
Chloroethane 25J 5U 5U 5U 5U 5U 5U 5U
Cis-1,2-Dichloroethene 02J 5U 5U 5U 5U 5U 5U 5U
Ethylbenzene 3J 5U 5U 394 08J 5U 5U 5U
Toluene 10.2 5U 5U 23J 5U 5U 1J 5U
Trans-1,2-Dichloroethene 02J 5U 5U 5U 5U 5U 5U 5U
Vinyl Chloride 0.7J 1U 1U 1U 1U 1U 1U 5U
Xylenes, Total 7.5 5U 5U 10.5 5U 5U 0.2J 5U
SEMIVOLATILES (ug/L)
2-Methylnaphthalene 22 6U 6U 6J 7U 7U 6U
Naphthalene ; 6U 6U 13 7U 7U 6U
INORGANICS (pg/L)
Aluminum 267 274 255 398 200U 279 12100 776
Calcium 8930 5350 5100 15500 1000 U 52700 14800 32400
Magnesium 602U 580 U 595U 794 742 1760 1780 3540
Potassium 1780 2010 1930 5380 213 7790 917 1010
Sodium 4560 5030 4770 3460 2710 5580 3330 4800

Bold and shade exceed clean-up goal in Table 1-1
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CF8MW18S
Inorganics (ug/L)
ALUMINUM 279 CF8MW17S
CALCIUM 52700 Volatile Organics (ug/L)
TRON 104 ETHYLBENZENE 0.8 J
MAGNESIUM 1760 Semivolatile Organics (ug/L)
POTASSTIUM 7790 2-METHYLNAPHTHALENE 6 J
SODIUM 5580 NAPHTHALENE 13
/ Inorganics f{ug/L)
IRON 182
CF8MW13S MAGNESIUM 742
Volatile Organics (ug/L) POTASSTIUM 213
BENZENE * 1 g SODIUM 2710
ETHYLBENZENE 3.9 J
TOLUENE 2.3 J
XYLENES, TOTAL 65
Semivolatile Organics (ug/L)
2-METHYLNAPHTHALENE 65
NAPHTHALENE x 69
Inorganics (ug/L)
ALUMINUM 398
CALCIUM 15500
IRON 583
MAGNESIUM 794
POTASSIUM
SODIUM
7
CFSMW}OS CFBMWTS
Volatile Organics (ug/L) . .
1,1, 1-TRICELOROETHANE 15.4 Volatile Organics (ug/L)
. 1,1-DICHLOROETHANE 16.9
i LCHCOROETHANS Bk 1,1-DICHLOROETHENE * 14.1
1,1-DICHLOROETHENE* 44.7 BE’INZENE 0 9 5
BENZENE * 2.9 - °
CHLOROETHANE 2.5 J ETHYLBENZE,:NE 0.6 J
CIS-1,2-DICHLOROETHENE 0.2 J Semivolatile Organics (ug/L)
2-METHYLNAPHTHALENE 2 g
ETHYLBENZENE 3 J NAPHTHALENE 2 g
\}‘ TOLUENE P Inorganics (ug/L) )
TRANS-1,2-DICHLOROCETHENE 0.2 J CALCIUM 34300
VINYL CHLORIDE 0.7 J IRON 853
XYLENES, TOTAL 735
. MAGNESIUM 850
Semivolatile Organics (ug/L) RG] 229
2-METHYLNAPHTHALENE 22 e 26000
NAPHTHALENE o 31
Inorganics (ug/L)
ALUMINUM 267
CALCIUM 8930
IRON 362
POTASSIUM 1780
SODIUM 4560 CF8MW81I
Inorganics (ug/L)
CALCIUM 1200
IRON 467
POTASSIUM 678 CF8MW12S
SODIUM 3520 Volatile Organics (ug/L)
1, 1-DICHLOROETHANE 0.4 J
CF8MW6S 1,1-DICHLOROETHENE 0.3 J
Volatile Organics (ug/L) Inorganics (ug/L)
1,1-DICHLOROETHANE 0.1 J ALUMINUM 274
Inorganics (ug/L) CALCIUM 5350
| ALUMINUM 483 CF8MW4S IRON 361
CALCIUM 12800 Volatile Organics f(ug/L) POTASSIUM 2010
TIRON 181 1,1-DICHLOROETHANE 51.4 SODIUM 5030
POTASSIUM 803 1,1-DICHLOROETHENE % 28
SODIUM 1650 BENZENE 1.9 CF8MW12S (DUP)
[ ETHYLBENZENE 1.4 g Volatile Organics (ug/L)
/’ / TRANS-1,2-DICHLOROETHENE 0.3 J 1, 1-DICHLOROETHANE 0.4 J
y XYLENES, TOTAL 1.1 g 1, 1-DICHLOROETHENE 0.3 J
/ Semivolatile Organics (ug/L) Inorganics (ug/L)
NAPHTHALENE L ALUMINUM 255
/ / / Inorganics (ug/L) CALCIUM 5100
/ ALUMINUM 865 IRON 374
CALCIUM 9740 POTASSIUM 1930
IRON 1200 SODIUM 4770
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Most of the chemicals of concern were detected at or below the target cleanup levels. The chemicals of
concern that were detected above the target cleanup levels included 1-1 DCE, benzene, and
naphthalene. The groundwater contamination in the upgradient area of the plume remained the same or
decreased for most contaminates when compared to the results of the Rl. The groundwater
contamination in the center area of the plume increased when compared to the results of the Rl and the

groundwater contamination in the downgradient area of the plume remained approximately the same.

3141 VOCs

1,1-DCE was detected in three wells (CF8MW10S, CF8BMW7S, and CFBMWA4S) above the target cleanup
level at a concentration of 7 pg/L. These are the same wells where 1,1-DCE was detected during the RI.
The maximum 1,1-DCE concentration has decreased at the site in monitoring well CFBMW10S from 95
ug/L in the RI to 44.7 pg/L during the baseline groundwater sampling event. The 1,1-DCE concentration
in monitoring well CF8BMW?7S remained approximately the same at 14.1 pg/L and the concentration in
monitoring well CFBMWA4S increased from 15 pg/L to 28 pg/L. The 1,1-DCE concentrations in the other
wells were below the detection limit or the target cleanup level. Based on the sampling in the plume area,
the 1,1-DCE contamination in the groundwater appears to have decreased by a factor of two in the
upgradient area when compared to the groundwater values reported in RI. However, the 1,1-DCE
contamination in the groundwater appears to have increased by a factor of 2 in the downgradient area of

the plume.

Benzene was detected in three wells (CF8MW13S, CF8BMW10S, and CF8MWA4S) above the target
cleanup level at a concentration of 1 ug/L. The concentration of benzene was detected at 1J pg/L in well
CF8MW13S, the same concentration detected in the RI. Benzene was not detected in well CFBMW10S
during the Rl but was detected at a concentration of 2.9 ug/L during the baseline groundwater sampling
event. Benzene was' not detected in well CFBMWA4S during the RIi also but was detected at a
concentration of 1.9 ug/L during the baseline groundwater sampling event. Based on the sampling in the
plume area, the benzene contamination appears to have migrated downgradient and is found within the

same area as the 1,1-DCE plume.

Toluene and xylene were detected in several wells at Site 8 but the detected concentrations were below
the cleanup goals. The toluene and xylene concentrations decreased to not detected in well CFEBMW18S
and decreased significantly in well CF8MW10S. The concentration of toluene and xylene remained

approximately the same in CFEMW13S.

Vinyl chloride, cis-1,2-dichloroethene, trans-1,2-dichloroethene, chloroethane, 1,1-dichloroethane and

1,1,1-trichloroethene were detected during the baseline groundwater sampling event. The concentrations
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of the contaminants were below the cleanup goals established during the RI. The concentrations of these
contaminants were less than 20 ug/L except for 1,1-dichloroethane which had a maximum concentration
of 133 ng/L.

3.1.2 SVOCs

Naphthalene was detected in two downgradient wells CF8MW13S and CF8MW10S at concentrations of
69 ug/L and 31 ug/L, respectively. These detections are in excess of the cleanup level of 20 ug/L. The
concentration of naphthalene doubled in well CF8MW13S and was approximately the same in well
CF8MW10S when compared to the RI. The concentration of naphthalene decreased from 21 ug/L to not
detected in well CFBMW18S, an upgradient well.

2-methylnaphthalene was detected four wells at concentrations ranging from 2 pg/L to 65 pg/L in wells
CF8MW?7S, CF8MW10S, CF8MW13S, and CFBMW17S. The highest concentration was detected in well
CF8MW13S and the concentration decreased in the downgradient direction. The concentration of 2-
methyinaphthalene has increased in well CF8MW13S by a factor of 3, increased in well CFSMW17S from
not detected to 6 J pg/L, remained approximately the same in CF8MW7S and CF8MW10S, and
decreased from 16 pg/L to not detected in well CF8MW18S.

3.1.3 Inorganics

Several inorganics were detected in the groundwater samples collected in this quarterly sampling event.
Aluminum, a COC from the RI, was detected in ten, of the samples ranging in concentration from 255 nug/L
to 12,100 ug/L. The maximum concentration was detected in one of the new wells (CF8MW23S) installed

for this workplan. The concentration of aluminum was below the cleanup goal of 13,100 pug/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, ammonia, chloride, dissolved organic carbon, methane, ethane, ethene,
nitrite, sulfate, sulfide, total iron, and total phosphate. Field analytical tests included pH, specific
conductance, temperature, turbidity, dissolved oxygen, hydrogen sulfide, dissolved carbon dioxide,
ferrous iron, oxidation-reduction potential, and alkalinity. This section presents the analytical results from
the baseline groundwater sampling conducted in August 1998. Additional groundwater sampling and

analysis is anticipated to occur in November 1998.
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The biodegradation natural attenuation data collected at the site provide supporting evidence that
biodegradation natural attenuation is occurring. The biodegradation natural attenuation data are provided
in Tables 3-3 and 3-4. Figure 3-2 provides a tag map of the laboratory natural attenuation analytical
results. The location of the wells is shown of Figure 3-1. A preliminary evaluation of the data is provided.

3.21 Alkalinity

Alkalinity is a measure of the buffering (neutralizing) capacity of acids in water, and is expressed as mg/L
CaCOj; Generally, alkalinity consists of three types, carbonate (CQOs), bicarbonate (HCO;), and hydroxide
(OH). Bicarbonate represent the major portion of natural groundwater alkalinity, however, carbonate and

hydroxide may contribute to the total alkalinity in chemically treated or polluted groundwater. The

alkalinity can give a general indication of the amount of CO, generated in a plume.

The alkalinity concentration from the laboratory testing ranges from not detected in monitoring well
CF8MW17S to 150 mg/L in the upgradient well CFBMW18S. The alkalinity concentration, from field
testing, ranges from 3.1 mg/L in well CFBMW17S to 148 mg/L in the upgradient well CF8MW18S. The
alkalinity is decreasing in the downgradient direction indicating an overall increase in the hydroxide ion.
This indicates that CO, is being generated in the plume because of either biological respiration by

bacteria or as a degradation end product of hydrocarbons.

The alkalinity concentrations were approximately the same as the concentration found in the past
sampling events except for monitoring wells CF8MW18S, CF8MW17S, CF8MW13S, and CF8MW128S.
The concentration of alkalinity noticeably increased in monitoring wells CF8BMW18S and CF8MW13S and
decreased in monitoring wells CF8MW17S and CF8MW128S.

3.2.2 Dissolved Oxygen

The dissolved oxygen concentration in groundwater was measured using a Horiba® Water-quality Meter
(Model U-10) and a high resolution, low-range test kit Hach® Model OX-DT using the modified Winkler
digital titration method. Dissolved oxygen acts as a primary substrate or cosubstrate during the initial
stages of metabolism and is the single most efficient electron acceptor responsible for biodegradation of
petroleum hydrocarbons. During aerobic respiration, oxygen is utilized as an electron acceptor to
minerialize petroleum hydrocarbons into carbon dioxide and water. Dissolved oxygen at concentrations
below background provides strong evidence of indigenous bacteria populations that are already

established have utilized all available oxygen to degrade the petroleum hydrocarbons.

However, for chlorinated hydrocarbons, anaerobic pathways (reductive dechlorination) are more efficient

than aerobic pathways. Therefore, if dissolved oxygen concentrations are greater than approximately 0.5
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TABLE 3-3

FREQUENCY OF DETECTION-NATURAL ATTENUATION PARAMETERS
OPERABLE UNIT 3, SITE 8 GROUNDWATER DATA
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

1996 1997 1998
Range/ Location Average Range/ Location Average Range/ Location Average
Parameter Detection Frequency | of Maximum | of Detects | Detection Frequency | of Maximum | of Detects | Detection Frequency | of Maximum of Detects
Dissolved Oxygen 0-2.81 (3/18) CF8MwalI 1.37 ND to 0.4 (8/18) CF8MwW22D 0.23 ND to 2.58 CF8MW12S 0.99
Nitrites ND - ND ND - ND ND to 0.54 CF8MW12S 0.29
Nitrates ND-0.12 (8/18) CFaMwslI 0.058 ND - ND NA - NA
Ferrous Iron ND-2.59 (17/18) CF8MW12S 0.909 0.1t0 1.2 (18/18) CF8MW4S 0.61 ND to 1.2 CF8MW1S 0.6
Sulfates 0.34-9.95 (18/18) CF8MW16S 3.67 ND to 16.1 (13/18) CF8MW7S 54 ND to 51.4 CFBMW1S 14.75
Dissolved Sulfides NA - NA ND to 2.4 (6/18) CF8MW10S 1.03 NDto 8 CF8MWA17S 5.25
Methane ND-7.0 (8/18) CF8MW13S 2 ND to 3.79 (14/18) CF8MW13S 0.681 ND to 1920 CF8MW13S 494
Ethane NA - NA ND - ND NA - NA
Ethene NA - NA ND - ND NA - NA
ORP (mV) NA -- NA -224 to +211 (17/18) CF8Mw21s* -97 -112to 124 CF8MW18S 27
DOC NA - NA ND to 42 (12/18) CF8MW13S 12.6 ND to 59.3 CF8MW13S 16.67
Carbon Dioxide NA - NA 35 to 180 (18/18) CF8MW16S 98.3 48to 174 CF8MWA4S 96.2
Alkalinity (as CaCO,) NA - NA 10 to 200 (18/18) CF8MWwW15D 63.6 ND to 150 CF8MW18S 43.2
Chlorides NA - NA 10 to 60 (18/18) CF8MW7s 236 ND to 53.5 CF8MWT7S 8.2

Notes:

NA: Not analyzed

ND: Not detected at the analytical method detection limit
- No information because of NA or ND
*:  Location of most reductive conditions (-224 mV)
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TABLE 3-4

SUMMARY OF ANALYTICAL RESULTS - NATURAL ATTENUATION PARAMETERS
OPERABLE UNIT 3, SITE 8 GROUNDWATER DATA
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 1 OF 3

Sample Number: CF-8-MW-01S-01| CF-8-MW-02I-01 CF-8-MW-03D-01 CF-8-MW-04S-01 | CF-8-MW-06S-01| CF-8-MW-07S-01
Collection Date: 8/21/98 8/21/98 8/21/98 8/21/98 8/19/98 8/19/98
Location: CF8MW1S CF8MW2| CF8MW3D CF8MW4S CF8MW6S CF8MW?7S
INORGANICS, UNFILTERED

(ug/L)

[Iron | 1090 | 450 | 432 | 1200 [ 181 853
NATURAL ATTENUATION

PARAMETERS (mg/L)

Alkalinity 39.6 NA NA 22.9 271 458
Ammonia 0.37 NA NA 1.14 0.2 0.37
Chloride 3.81 NA NA 12.8 4.54 53.5
Dissolved organic carbon 30.9 NA NA 29 5.45 15.5
Methane 0.299 NA NA 0.75 0.0512J 0.335
Nitrite 01U NA NA 0.162 01U 0.43
Orthophosphate 01U NA NA 01U 01U 0.1U
Sulfate 514 NA NA 12.8 J 7.53 40.2
Sulfide 2U NA NA 2U 6 2U
FIELD PARAMETERS

pH (unitless) 5.49 4.09 6.87 5.19 5.57 5.61
Specific conductivity (ms/cm) 0.21 0.03 0.279 0.131 0.085 0. 382
Temperature (oc) 255 23.2 23 24.3 25.3 236
Oxidation-reduction potential 74 102 84 -58 114 -94
Turbidity (ntu) 0 NA NA 0 8 1
Dissolved oxygen (mg/l) 1.14 1.46 2.08 0.78 2.02 0
Carbon dioxide (mg/l) 108.4 48 52.8 174 84 107.6
Hydrogen sulfide (mg/l) NA NA NA NA 0 1
Ferrous iron (mg/1) 1.2 0.6 0 1.1 0.6 0.8
Alkalinity (mg/l) 30.7 11 129.2 20 23.6 221

Notes: NA - Not Analyzed
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TABLE 3-4

SUMMARY OF ANALYTICAL RESULTS - NATURAL ATTENUATION PARAMETERS
OPERABLE UNIT 3, SITE 8 GROUNDWATER DATA
NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 2 OF 3

Sample Number: CF-8-MW-081-01 | CF-8-MW-09S-01| CF-8-MW-10S-01 | CF-8-MW-12S-01 CF-8-DUP-01 CF-8-MW-13S-01
Collection Date: 8/19/98 8/21/98 8/19/98 8/19/98 8/19/98 8/19/98
Location: CF8MW3lI CF8MW9S CF8MW10S CF8MW12S CF8MW12S CF8MW13S
INORGANICS, UNFILTERED

(ug/L)
[Iron 467 816 362 361 374 583
NATURAL ATTENUATION

PARAMETERS (mg/L)

Alkalinity NA 37.5 27 1 20.8 14.6 52.1
Ammonia NA 0.35 0.75 1.84 1.63 1.53
Chloride NA 5.12 1.79 274 2.72J 1.43
Dissolved organic carbon NA 4.23 21.3 4.09 4.16 59.3
Methane NA 0.0851 0.8945 0.112 0.105 1.920
Nitrite NA 0.16 0.1U 0.1U 0.54 0.17
Orthophosphate NA '0.25 01U 01U 01U 0.1U
Sulfate NA 1.83J 9.18 8.86 8.93 2.96
Sulfide NA 2U 6 2 6 4
FIELD PARAMETERS

pH (unitless) 5.13 5.01 5.11 5 NA 5.42
Specific conductivity (ms/cm) 0.035 0.049 0.078 0.083 NA 0.147
Temperature {oc) 24.3 21.6 25.7 23.1 NA 26.5
Oxidation-reduction potential 37 -6 -112 224 NA -109
Turbidity (ntu) 9 NA 4 0 NA 10
Dissolved oxygen (mg/l) 0.72 2.06 0 2.58 NA 0
Carbon dioxide (mg/l) 57.8 92.2 127.6 110.8 NA 158.6
Hydrogen sulfide (mg/l) 0 0.7 0.7 0.5 NA 0.5
Ferrous iron (mg/l) 06 0.6 04 0.5 NA 0.6
Alkalinity (mg/l) 5 13.1 211 8.8 NA 99.8

Notes: NA - Not Analyzed
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TABLE 34

SUMMARY OF ANALYTICAL RESULTS - NATURAL ATTENUATION PARAMETERS
OPERABLE UNIT 3, SITE 8 GROUNDWATER DATA

NAVAL AIR STATION CECIL FIELD, JACKSONVILLE, FLORIDA

PAGE 3 OF 3

Sample Number: CF-8-MW-17S-01 |CF-8-MW-18S-01| CF-8-MW-23S-01| CF-8MW-241-01
Collection Date: 8/19/98 8/19/98 8/18/98 8/18/98
Location: - CF8MWA17S CF8MW18S CF8MW23S CF8MwW24|
INORGANICS, UNFILTERED

(ug/L)

{Iron 182 104 | 2280 | 613
NATURAL ATTENUATION

PARAMETERS (mg/L)

Alkalinity 1U 150 37.5 NA
Ammonia 01U 01U 01U NA
Chloride 0.369 1.94 7.1 NA
Dissolved organic carbon 3.89 5.53 10U NA
Methane 0.346 0.021U 0.540 NA
Nitrite 0.1U 0.1U 0.1U NA
Orthophosphate 0.1U 01U 0.75 NA
Sulfate 13.6 497 01U NA
Sulfide 8 6 4 NA
FIELD PARAMETERS

pH (unitless) 4.47 6.26 5.99 5.92
Specific conductivity (ms/cm) 0.031 0.34 0.092 0.201
Temperature (oc) 252 26.4 271 22.8
Oxidation-reduction potential 45 124 29 -52
Turbidity (ntu) 0 32 122 34
Dissolved oxygen (mg/l) 0.5 1.34 0.1 0.14
Carbon dioxide (mg/l) 70.4 110.8 26 114.6
Hydrogen sulfide (mg/l) 0.5 0 0.3 0.3
Ferrous iron (mg/l) 0.4 0 1 0.5
Alkalinity (mg/l) 3.1 148 28.5 73.8

Notes: NA - Not Analyzed
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mg/L, anaerobic conditions do not exist and reductive dechlorination will not occur. Dissolved oxygen at
concentrations less than 0.5 mg/L provides strong evidence of indigenous bacteria populations that are
already established and actively degrading natural or anthropogenic organic carbon, utilizing anaerobic

pathways.

Depleted dissolved oxygen concentrations (less than 1.5 mg/L) were observed in most of the wells that
are within the plume at the site. The dissolved oxygen concentration in well CFBMW18S located on the
upgradient side of the site near the fire fighting training pits was approximately 1.34 mg/L. The dissolved
oxygen concentrations in the wells within the plume ranged from 0.0 mg/L to 0.78 mg/L. These dissolved
oxygen concentrations indicate that active aerobic biodegradation is occurring along the aerobic fringes of
the plume. These concentrations also indicate that anaerobic pathways may have developed to allow for

reductive dechlorination to occur.

The dissolved oxygen concentrations has remained the same in four of the wells, decreased in three of
the wells, and increased in two of the wells compared to previous sampling events. The decrease in
oxygen occurs in the wells in the center of the plume as well as CF8BMW17S and the increase in oxygen
occurs in monitoring wells CF8MW18S and CF8MW9S.

3.2.3 Ferrous Iron/Total Iron

The ferrous iron concentration in groundwater was measured in the field using a low-range, field test kit
(Hach® Model IR18G). Under anaerobic conditions, ferric iron (iron lIl) can be used as an electron
acceptor during the anaerobic biodegradation process. Ferric iron available to microorganisms cannot be
measured since it is insoluble however, soluble ferrous iron can be used as an indicator. Elevated levels
of ferrous iron and carbon dioxide within the plume area indicate that biodegradation by ferric iron

reduction maybe occurring and that it maybe a predominant microbial process.

During this sampling event, ferrous iron ranged from 0.0 mg/L at well CFBMW18S to 1.2 mg/L at well
CF8MW1S. The downgradient wells at the site (within the plume area) show elevated ferrous iron
concentrations compared to well CF8MW18S indicating that ferric iron reduction is a likely anaerobic

pathway for biodegradation of the petroleum hydrocarbon contamination.
Total iron concentrations range from 104 pg/L in the upgradient well CFBMW18S to 2,280 pg/L in well
CF8MW23S. The iron increases by one order of magnitude in the downgradient direction and indicates a

sufficient supply of iron as potential electron receptor.

The ferrous iron concentrations were approximately the same as the past sampling events.
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3.2.4 Hydrogen Sulfide and Sulfate

Hydrogen sulfide in groundwater was measured in the field using a low-range test kit (Hach® Model
HS-C). Sulfate in groundwater was analyzed by GPL Laboratories. Sulfate reduction occurs after the
ferric iron electron acceptors have been exhausted. During sulfate reduction (an anaerobic
biodegradation process) bacteria can use sulfate as an electron acceptor to degrade hydrocarbons.
Sulfate reduction, along with methanogenesis, is one of the most important and frequently documented
reduction pathways responsible for natural attenuation of chlorinated solvent plumes. However, the
chlorinated solvents themselves can be used as electron acceptors during reductive dechlorination and
sulfate may compete as an electron acceptor if present at moderate concentrations (>20 mg/L).
Therefore, in order for reductive dechlorination to occur, sulfate concentrations should be less than 20.0
mg/L in the contaminated zone. The process of sulfate reduction results in the generation of sulfide and
carbon dioxide.

The hydrogen sulfide concentrations from the field testing in the downgradient wells (CFBMW17S,
CF8MW13S, CF8MW10S, and CF8MW?7S) were higher when compared to well CFBMW18S (0.0 mg/L).
The concentration of hydrogen sulfide increased steadily in the dowgradient direction to a maximum
concentration of 1 mg/L. The laboratory sulfide concentrations ranged from not detected to 8 mg/L and
did not show a pattern of increasing in the downgradient direction. The hydrogen sulfide concentrations

have decreased compared to the past sampling events.

The sulfate concentration in the groundwater samples ranged from 1.83 mg/L to 51.4 mg/L at the site.
There is a decreasing trend in the sulfate concentrations from wells CF8MW17S and CF8MW18S to wells
CF8MW10S, and CF8MW13, as well as a decreasing trend in sulfate concentration from well CFBMW7S
to wells CFBMWA4S, and CF8BMW9S. The suifate concentrations have increased in many of monitoring

wells compared to the results of past sampling events.

A decreasing trend of sulfate concentrations, and an increasing trend in sulfide, in groundwater is noted

with the groundwater flow direction. This is an indicator of a sulfate reducing environment.

3.2.5 Methane

Methane in the groundwater was analyzed by GPL Laboratories. During methanogenesis (an anaerobic
biodegradation process) some types of bacteria utilize carbon dioxide as an electron acceptor, generating
methane as a by product of fermentation. Methane in groundwater is indicative of strong reducing
conditions. The presence of methane above background concentrations in areas of contaminated

groundwater is a key indicator of biodegradation of hydrocarbons.
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Methane was detected in eleven wells ranging in concentration from 51 pg/L to 1920 pg/L. Methane was
not detected in the upgradient well CF8MW18S. Monitoring well CF8MW13S had the highest
concentration of methane. The methane concentrations were elevated by two to three orders of
magnitude compéred to well CFBMW18S. The methane concentration increases significantly in the
dowgradient direction, indicating methanogenic degradation of both of the plumes, the petroleum-related

compound plume and the VOC plume.

The methane concentrations in the groundwater samples have decreased compared to the results from

the past sampling events.

3.2.6 Carbon Dioxide

Carbon dioxide in the groundwater was measured in the field using a low-range test kit (Hach® Model CA-
DT). Elevated carbon dioxide concentrations, an end-product of aerobic and anaerobic biodegradation,
were measured in the downgradient wells when compared to the upgradient wells. The carbon dioxide
concentration ranged from 26 mg/L to 174 mg/L. The elevated carbon dioxide concentration were
approximately 1.4 to 1.6 times the concentrations in well CFBMW18S (110.8 mg/L), an indicator that
aerobic biodegradation is occurring. The carbon dioxide increase (in excess of background) along with

the presence of methane indicates active biodegradation is occurring.

The carbon dioxide concentrations increased in the petroleum-related compound and VOC plume area

and decreased along the outer fringes of the plumes compared to the February 1998 sampling event.

3.2.7 Chloride

Chloride concentrations are used for two primary purposes during the evaluation of natural attenuation.
First, chloride is released into groundwater during dechlorination of a solvent plume. Therefore, an
increase in chloride ion concentration in the downgradient direction is direct evidence of dechlorination.
Secondly, because chloride ions neither affect, nor are affected by, oxidation-reduction reactions, solute
complexes, or microbial reactions, and because they are not easily retarded by organic carbon in an

aquifer, they can be used as conservative tracers for the estimation of biodegradation rates.

The chloride concentration in the samples from the monitoring wells ranged from 0.36 mg/L in well
CF8MW17S to 53.5 mg/L in well CFBMWY7S. The chloride concentration increased from 0.36 mg/L to 2
mg/L in the groundwater samples from the monitoring wells CFBMW18S, CF8MW17S, CF8MW13S, and
CF8MW10S to 53.5 mg/L in the groundwater sample from well CFBMW7S. The chloride concentration

decreased in the groundwater samples from the wells located downgradient of well CFBMWY7S. In
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general, chloride ion concentrations increase in the downgradient direction and may be a result of
reductive dechlorination.

Chloride concentrations decreased or remained approximately the same in most of the monitoring wells
compared to the past sampling events. The groundwater samples from monitoring wells CF8MW86S and

CF8MW?7S had chloride concentrations that increased from the past sampling events.

3.2.8 Nitrite

During denitrification (an anaerobic biodegradation process) bacteria can use nitrate (NO;) as an electron
acceptor to degrade hydrocarbons, generating carbon dioxide. However, because chiorinated
hydrocarbons are used as electron acceptors during reductive dechlorination, nitrate may compete as an
electron acceptor if present at moderate concentrations (>1 mg/L). Therefore, in order for reductive

dechlorination to occur, nitrate concentrations should be less than 1.0 mg/L in the contaminated zone.

Nitrite concentration ranged from not detected in' upgradient well CF8MW18S to 0.43 mg/L in
downgradient well CFBMWY7S and 0.54 mg/L in upgradient/crossgradient well CF8MW12S. Normally,
nitrate decreases consistently in the downgradient direction, indicating utilization of the relatively small
amount of this electron acceptor during denitrification. These analytical results show an increase in the
nitrite parameters in the downgradient direction.

The nitrite results are consistant with the past sampling results which did not detect nitrite in the
groundwater samples. However, nitrite was detected in four samples within the plume from the August
1998.

3.29 Phosphate

Similar to sulfate reduction (but to a lesser degree) phosphate reduction is a minor anaerobic
biodegradation process whereby bacteria can use phosphate (PO,) as an electron acceptor to degrade
hydrocarbons. Phosphate concentrations were non-detect in all but two of the wells (CF8MW9S and
CF8MW?23S) sampled. Due to the 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. In addition, phosphorous is an important nutrient for microbes, and its absence may limit the

overall biodegradation capacity of the aquifer.
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3.2.10 Oxidation/Reduction Potential

The oxidation/reduction potential (ORP) of groundwater (Eh) is a measure of the relative tendency of the
groundwater solution to accept or donate electrons as well as the amount of energy released during
electron transfers within the solution. The Eh depends upon and influences the rates and types of
biodegradation processes. Therefore, the measurement of Eh (in millivolts; mV) can provide evidence of
the type of biodegradation processes that are active in a particular piume or even within different portions
of the same plume. Great care must be taken during the evaluation of Eh data since most natural waters
are usually mixed potentials, which cannot be related to a single electron couple. Therefore, Eh should
only be used as a qualitative indicator of the overall reduction/oxidation state.

The relative Eh measurement is proportional to the efficiency of the bioremediation pathway. For
example, the most efficient bioremediation pathway for a petroleum hydrocarbon plume is aerobic
respiration. During aerobic respiration, oxygen is utilized as the electron acceptor to mineralize petroleum
hydrocarbons into CO, and water. The Eh value for such a reaction can theoretically be as high as +800
mV.

Following is a general comparison of common metabolic pathways and related Eh measurements,
quantified under laboratory conditions:

Pathway Electron Acceptor Eh (mV)
Aerobic Respiration Oxygen +820
Denitrification Nitrate +740
Manganese Reduction Manganese +520
fron Reduction Ferric Iron -50
Sulfate Reduction Suifate -220
Methanogenesis Carbon dioxide -240

(Reference: Wiedmeier, 1995)

Eh values across the site ranged from —112 mV to 224 mV. There appears to be no trend in the Eh
values collected at the site. The negative Eh values in the center area of the plume indicate an energy
efficiency range associated with anaerobic biodegradation by means of iron reduction or suifate
reduction. The analysis of the ferrous iron, total iron, hydrogen sulfide, and sulfate parameters in the
previous sections also indicate that iron reduction and sulfate reduction, along with methanogenesis
appear to be active reductive pathways at the site. These pathways are the most important and
frequently documented reduction pathways: for chlorinated hydrocarbons (Wiedmeier, 1996).
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3.2.11 Organic Carbon

Because chlorinated hydrocarbons are used as electron acceptors during reductive dechlorination, there
needs to be a sufficient supply of organic carbon as the primary substrate for microbial growth. Such a
supply can come from native organic carbon in the aquifer or other, anthropogenic sources such as
BTEX. Organic carbon concentrations greater than 20 mg/L in the aquifer indicate a sufficient supply of
carbon to act as the primary substrate. Dissolved organic carbon (DOC) is a measure of the natural and
anthropogenic carbon present in the aquifer.

DOC concentrations in the background well CFBMW18S and cross-gradient well CF8MW12S were
measured 5.53 mg/L. and 4.09 mg/L, respectively. DOC concentrations range from 3.89 mg/L in well
CF8MWA17S (upgradient) to 59.3 mg/L in CFBMW13S. Well CF8MW13S is downgradient of the fire

fighting training pits near one of the source areas.

The background and cross-gradient well indicate that some organic carbon is present in the aquifer to act
as the primary substrate for reductive dechlorination. However, the sulfate concentration in the
groundwater in monitoring well CFBMW7S may compete with the chlorinated hydrocarbons as an
electron acceptor, whereby causing competitive exclusion of dechlorination. Based in this sampling
event, this is not occurring. The sulfate concentration is decreasing and organic carbon concentrations
are increasing in the downgradient wells, indicating that the chlorinated hydrocarbons are not competing

with the natural organic carbon as a primary substrate.

3212 pH

pH is a measurement of the hydrogen ion (H") concentration in terms of its negative logarithm (Sawyer,
1978). The scale ranges from 0 to 14; values less than 7 termed acidic and values grater than 7 termed
basic. pH affects the presence and efficiency of bacteria population in natural groundwater conditions.

Neutral groundwater (i.e., pH 7) is the preferred condition for most microbes.
pH values ranged from 4.09 to 6.87 and generally decreased in the downgradient direction. This
indicates a naturally neutral groundwater system with pH slowly decreasing (becoming more acidic) as

the alkalinity decreases.

3.213 Specific Conductivity

Specific conductivity (mS/cm) is a measure of a solution’s ability to carry an electrical current, and is a
controlled by the different quantities and types of ions present in the solution. Generally, conductivity

increases as ion concentration increases and can fluctuate with a plume based upon the geochemistry at
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that particular location. Conductivity is most frequently used as an indicator of a consistent groundwater
source. For example, conductivity of different water sources will typically have different conductivity

values.

Specific conductivity value was measured as 0.34 mS/cm in the upgradient well (CF8BMW18S) and
generally decreased in the downgradient direction. The minimum specific conductivity was measured as
0.030 in well CFBMW?2I. This minor fluctuation indicates that all groundwater samples were from a

consistent source.

3.214 Temperature

The temperature of groundwater effects the solubility of oxygen and other geochemical species, as well
as the metabolic activity bacteria. Therefore, microbes are generally more active and efficient in warm
water. The rate of hydrocarbon bioremediation doubles for every 10-degree Celsius (°C) increase in
temperature (referred to as the “Qo” rule) in the range of 5 to 25 °C.

Temperature values ranged from approximately 23 °C to 27.1 °C across the site during the August 1998
sampling event. These temperatures are within the range of values acceptable for bioremediation to take

place.

3.3 GENERAL OBSERVATIONS

The reduction in the VOCs concentration since the RI is the strongest line of evidence that natural
attenuation is working at Site 8. The total VOC concentration decreased in seven of the ten wells that
were sampled during the RI and this sampling event and the maximum 1,1-DCE concentration decreased
from 95 ng/L to 44.7 pug/L.

There is an anomaly with the naphthalene and 2-methlynaphthalene - they both increased in
concentration from approximately 40 pg/L in the Rl to the mid to upper 60 pg/L in this sampling event.

The geochemical data also support bioegradation natural attenuation. The concentrations of by-product
indicators {(chloride, methane, and carbon dioxide) of biodegradation suggest that active biodegradation is
occurring at the site. The specific anerobic biodegradation processes include iron reduction, sulfate-
reduction, and methanogenesis. The primary/predominant microbial pathway appears to be sulfate

reduction.
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3.4 NATURAL ATTENUATION OVERVIEW

As stated in the Draft Region 4 Approach to Natural Attenuation of Chlorinated Solvents (USEPA, 1997),
“Natural attenuation in ground-water systems results from the integration of several subsurface
attenuation mechanisms that are classified as either destructive or nondestructive. Biodegradation is the
most important destructive attenuation mechanism”. Therefore, it is important to be able to estimate the
potential for natural biodegradation when selecting the natural attenuation remedial alternative. The
following data is required to determine the efficiency of natural biodegradation (i.e., natural attenuation) to

degrade a chlorinated hydrocarbon groundwater plume:

e biodegradation indicators (e.g., dissolved oxygen, nitrate, sulfate, methane); and

e contaminant concentrations (parent and daughter products).

3.41 Natural Attenuation Pathways

Chlorinated hydrocarbons have been shown to biodegrade along three primary pathways; as an electron

acceptor; as an electron donor; or through cometabolism.

Highly chlorinated hydrocarbons can be used as electron acceptors. This process involves the reductive
dechlorination of the solvent mass. During reductive dechlorination, a chlorine atom is removed and
replaced by a hydrogen atom. Dechlorination typically occurs in a sequential order from most chlorinated
to least chlorinated as seen in the following figure. Reductive dechlorination is efficient and occurs at a
faster rate when reducing PCE and TCE compared to the reductive dechlorination of vinyl chloride. Vinyl
chloride (VC) can be reduced to ethane and then to ethane under these reducing conditions but at a
much slower rate than PCE, TCE, and even DCE. Therefore, VC tends to accumulate in the source area
or along the downgradient edge of the plume.
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PCE
(C2Cl)

TCE
(C2HCI3)

1,1-DCE
(C2H2CI2)

cis-1,2-DCE
(C2H2CI2)

trans-1,2-DCE
(C2H2CI2)

|

Vinyl Chloride
(C2H3Cl)

Ethene -> Ethane CO2, H20, CI

Methanogenesis and sulfate reduction are the most efficient and common reduction pathways
demonstrated during reductive dechiorination. Other, less common, pathways include nitrate- and iron-

reducing conditions.

It has also been documented that the less chlorinated hydrocarbons, such as vinyl chloride (C,HsCl), can
be utilized as the primary substrate in both aerobic and anaerobic environments (McCarty and Semprini,
1994). Under aerobic conditions, vinyl chloride can be mineralized into carbon dioxide, water, and free

chloride atoms.

Cometabolism involves the biodegradation of a chlorinated hydrocarbon using an enzyme or cofactor that
is incidentally produced by microbes for other purposes, such as the degradation of BTEX or other carbon
source. The organism does not benefit from the degradation of the chlorinated hydrocarbon, and may
actually be harmed by the process. Most cases of cometabolism have been documented under aerobic

conditions.
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3.4.2 Geochemical Behavior Of Chlorinated Plumes

Chlorinated hydrocarbon plumes have been documented to exhibit three tybes of “behavior” depending
upon the natural and extent of contamination, available carbon, and the type of electron acceptors

available.

Type 1 behavior describes a chlorinated solvent plume where the primary substrate is anthropogenic
carbon such as BTEX or landfill leachate. The biodegradation of the anthropogenic carbon source drives
the reductive dechlorination of the solvent. This is a very efficient process for the dechlorination of the
more highly chlorinated solvents such as PCE, TCE, and DCE. Although vinyl chloride can be reduced
anaerobically into ethene and further to ethane, this process occurs much more slowly than that of PCE,
TCE, and DCE dechlorination. Therefore, under strictly Type 1 behavior, vinyl chloride will tend to

accumulate in the source area or along the downgradient edge of the plume.

Type 2 behavior describes a chlorinated solvent plume where the primary substrate is native organic
carbon. The biodegradation of the native carbon source drives the reductive dechlorination of the solvent.
This is very similar to Type 1 behavior but is not as efficient for the dechlorination of the more highly
chlorinated solvents. As with Type 1 behavior, vinyl chloride will tend to accumulate in the source area or
along the downgradient edge of the plume.

Type 3 behavior describes a chlorinated solvent plume where there is an inadequate source of either
native or anthropogenic carbon to drive reductive dechlorination. Therefore, the dissolved oxygen that is
typically present in an aquifer is not utilized and the plume remains aerobic. Under Type 3 behavior,
reductive dechlorination will not occur. However, under such aerobic conditions vinyl chloride can be

rapidly oxidized directly to carbon dioxide, water, and chloride ions.

3.5 NATURAL ATTENUATION EVALUATION - AUGUST/SEPTEMBER 1998 DATA

3.5.1 Natural Attenuation Screening Matrix

In accordance with the Draft Region 4 Approach to Natural Attenuation of Chlorinated Solvents (USEPA,
1997), the analytical data was evaluated quantitatively using the preliminary screening matrix to derive an
interpretive score. The following table presents the range of possible scores and provides an

interpretation for each score.
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Score Interpretation
Oto5 Inadequate evidence for biodegradation of chlorinated organics
6 to 14 Limited evidence for biodegradation of chlorinated organics
15to 20 Adequate evidence for biodegradation of chlorinated organics
>20 Strong evidence for biodegradation of chlorinated organics

The Region 4 screening approach is very similar to that presented in the AFCEE protocol (Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Groundwater; November 1996).
There are minor differences in the number of points awarded for methane, pH, ethene/ethane, and

several daughter products.

The screening matrix was used to evaluate the wells contaminated with 1,1-DCE; monitoring well
CF8MWA4S representing the downgradient shallow upper zone surficial aquifer and monitoring wells
CF8MW?7S and CF8MW10S representing the shallow zone surficial aquifer within the plume area. These
contaminated wells were compared to monitoring well CFBMW12S, which is a cross-gradient well and
monitoring well CF8BMW18S, which was assumed as the background well. The scores for the screening
matrices range in value from 13 to 19. The preliminary screening matrix for these contaminated wells are
shown on Tables 3-5, 3-6, and 3-7. Comparing these scores to the above table, the scores indicate there

is adequate evidence for the biodegradation of the chlorinated solvents at this site.

3.5.2 Degradation Pathways

The groundwater plume at the site is exhibiting mixed geochemical behaviors (Type 1, Type 2, and Type
3). BTEX was detected in monitoring well CFBMW10S which will provide conditions for the Type 1
geochemical behavior and some dissolved organic carbon was detected in the cross-gradient and
background monitoring wells which will provide conditions for the Type 2 geochemical behavior. The
dissolved oxygen concentration is increasing in the groundwater near monitoring well CF8MWA4S

indicating the conditions of the plume are changing to a Type 3 geochemical behavior.

Considering the lack of dissolved oxygen within the plume near monitoring wells CFBMW10S and
CF8MW?7S, and BTEX recalcitrance to anaerobic degradation, it would have been expected that the
BTEX would have migrated downgradient over time. The BTEX, in the vicinity of CFSMW10S, is being
used as the primary substrate to drive reductive dechlorination of the solvent (Type 1 behavior).
However, the supply of BTEX decreases in the direction of groundwater flow over the area of the plume
near CFSMW?7S and CF8MWA4S and the natural organic carbon is most likely being used as the primary
substrate to drive reductive dechlorination (Type 2 behavior) in this area.
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TABLE 3-5

Analytical Parameters and Weighting for Preliminary Natural Attenuation Screening

Monitoring Well CFBMW4S (Downgradient Well)

Operable Unit 3, Site 8
NAS Cecil Field, Jacksonville, Florida

Analyte Units Contaminanted OuU 3, Site 8" Available Site Intrepretation
Zone Concentration Concentration Points Points
ORP (Eh) mvV <50 1 Reductive pathway possible
mv <00 58 2 1 Reductive pathway possible
Tolerated; supresses reductive dechlorination|
Dissolved Oxygen mg/L <0.5 3 at higher concentrations
Vinyl chloride may be oxidized aerobically,
mg/L >1 0.78 -3 0 but reductive dechlorination will not occur
May compete with reductive pathway at
Nitrate mg/L <1 NA 2 - higher concentrations
Ferrous iron (Fe2+) mg/L >1 1.1 3 3 Reductive pathway possible
May compete with reductive pathway at
Sulfate mg/L <20 12.8 2 2 higher concentrations
Sulfide ma/L >1 ND/NA 3 0 Reductive pathway possible
Methane ma/L >0.1 2 Ultimate reductive daughter product
mg/L >1 3 Vinyl chloride accumulates
mg/L <0.1 0.75 0 2 Vinyi chloride oxidizes
Ethene/Ethane ma/L >0.01 2 Daughter product of vinyl chloride/ethene
mg/L >0.1 ND 3 0 Daughter product of vinyl chloride/ethene
Carbon Dioxide mg/L >2% BG (BG=110) 174 1 1 Ultimate oxidative daughter product
Daughter product of organic chlorine;
compare chloride in plume to background
Chloride mg/L >2x BG (BG=2.3} 12.6 2 2 conditions
Results from interaction of carbon dioxide
Alkalinity mg/L >2x BG (BG=20/150) 22.9/20 1 0 with aquifer minerals
Carbon and energy source; drives
dechlorination; can be natural or
DOC mg/L >20 29 2 2 anthropogenic
pH units 5<pH<g 5.1% - - Tolerated range for reductive pathway
At T> 20EC, biochemical process is
Temperature deg-C >20 24.3 1 1 accelerated
Reductive pathway possible; vinyl chloride
Hydrogen nM >1 3 may accumulate
nM <1 NA 0 NA Vinyl chloride oxidized
Intermediates resuiting from biodegradation
of aromatic compounds; carbon and energy
Volatile Fatty Acids mg/L >0.1 NA 2 NA source
Carbon and energy source; drives
BTEX ug/L >0.1 4.4 2 2 dechlorination
Perchloroethene ug/L - ND - 0 Material released
Material released or daughter product of
Trichloroethene ug/L - ND 2 (b) 0 perchloroethene
Material released or daughter product of
trichloroethene; if amount of cis-1,2-
dichloroethene is greater than 80% of total
dichloroethene, it is likely a daughter product
Dichloroethene ug/L - 28 2 (b) 0 of trichloroethene
Material released or daughter product of
Viny! Chloride ug/L - ND 2 (b) 0 dichloroethenes
Daughter product of viny| chloride under
Chloroethane ug/L - ND 2 (b) 0 reducing conditions
1,1,1-Trichloroethane ug/L - ND - ) Material released
Daughter product of TCE or chemical
1,1-dichloroethene ug/L - 28 - 0 reaction of 1,1, 1-trichloroethane
Total Score 33 16

Reference: Draft Region 4 Approach to Natural Attenuation of Chlorinated Solvents

* - Value may be an average of two or more numbers or a maximum detection.

(b) - Points awarded only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-35S which is cross-gradient from the plume
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TABLE 3-6

Analytical Parameters and Weighting for Preliminary Natural Attenuation Screening

Monitoring Well CFBMWTS (Source Area Well)

Operable Unit 3, Site 8
NAS Cecil Field, Jacksonville, Florida

Analyte Units Contaminanted OU 3, Site 8 Available Site Intrepretation
Zone Concentration Concentration Points Points
ORP (Eh) mV <50 1 Reductive pathway possible
mvV <-100 -94 2 1 Reductive pathway possible
Tolerated; supresses reductive dechiorination
Dissolved Oxygen mg/L <0.5 3 at higher concentrations
Vinyl chloride may be oxidized aerobically,
ma/L >1 0 -3 3 but reductive dechlorination will not occur
May compete with reductive pathway at
Nitrate mg/L <1 NA 2 - higher concentrations
Ferrous iron (Fe2+) mg/L >9 0.8 3 0 Reductive pathway possible
May compete with reductive pathway at
Sulfate mg/L <20 40.2 2 [} higher concentrations
Sulfide mg/L >1 ND/1 3 1 Reductive pathway possible
Methane mg/L >0.1 2 Ultimate reductive daughter product
mg/l >1 3 Vinyl chioride accumulates
mg/L <0.1 0.335 0 2 Vinyl chloride oxidizes
Ethene/Ethane mg/L >0.01 2 Daughter product of vinyl chioride/ethene
mg/L >0.1 ND 3 0 Daughter product of vinyl chloride/ethene
Carbon Dioxide mg/L >2x BG (BG=110) 107.6 1 0 Ultimate oxidative daughter product
Daughter product of organic chlorine;
compare chloride in plume to background
Chloride mg/L >2x BG (BG=2.3) 53.5 2 2 conditions
Resuits from interaction of carbon dioxide
Alkalinity mg/L >2x BG (BG=20/150) 45.8/22.1 1 1 with aquifer minerals
Carbon and energy source; drives
dechlorination; can be natural or
DOC mg/L >20 15.5 2 0 anthropogenic
pH units 5<pH<9 5.61 - - Tolerated range for reductive pathway
At T> 20EC, biochemical process is
Temperature deg-C >20 23.6 1 1 accelerated
Reductive pathway possible; vinyl chloride
Hydrogen nM >1 3 may accumulate
nM <1 NA 0 NA Viny! chloride oxidized
Intermediates resulting from biodegradation
of aromatic compounds; carbon and energy
Volatile Fatty Acids mg/L >0.1 NA 2 NA source
Carbon and energy source; drives
BTEX ug/L >0.1 1.5 2 2 dechlorination
Perchloroethene ug/L - ND - 0 Material released
Material released or daughter product of
Trichloroethene ug/L - ND 2 (b) 0 perchloroethene
Material released or daughter product of
trichloroethene; if amount of cis-1,2-
dichloroethene is greater than 80% of total
dichloroethene, it is likely a daughter product
Dichloroethene ug/L. - 14.1 2 (b) 0 of trichloroethene .
Material released or daughter product of
Vinyl Chloride ug/L - ND 2 (b) 0 dichloroethenes
Daughter product of vinyt chloride under
Chloroethane ug/l - ND 2 (b) 0 reducing conditions
1,1,1-Trichloroethane ug/L. - ND - 0 Material released
Daughter product of TCE or chemical
1,1-dichloroethene ug/L - 141 - 0 reaction of 1,1,1-trichloroethane
Total Score 33 13

Reference: Draft Region 4 Approach to Natural Attenuation of Chlorinated Solvents

* - Value may be an average of two or more humbers or a maximum detection.

(b) - Points awarded only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-35S which is cross-gradient from the plume
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TABLE 3-7

Analytical Parameters and Weighting for Preliminary Natural Attenuation Screening

Monitoring Well CFEMW10S (Source Area Well)

Operable Unit 3, Site 8
NAS Cecil Field, Jacksonville, Florida

Analyte Units Contaminanted OU 3, Site 8* Available Site Intrepretation
Zone Concentration Concentration Points Points
ORP (Eh) myv <50 1 Reductive pathway possible
my <-100 -112 2 2 Reductive pathway possible
Tolerated; supresses reductive dechlorination
Dissolved Oxygen mg/L <0.5 3 at higher concentrations
Vinyl chloride may be oxidized aerobically,
mg/L >1 0 -3 3 but reductive dechlorination will not oceur
May compete with reductive pathway at
Nitrate mg/L. <1 NA 2 - higher concentrations
Ferrous Iron (Fe2+) mg/L >1 0.4 3 0 Reductive pathway possible
May compete with reductive pathway at
Sulfate mg/L <20 9.18 2 2 higher concentrations
Sulfide mg/L >1 6/0.7 3 3 Reductive pathway possible
Methane mg/L >0.1 2 Ultimate reductive daughter product
mg/L >1 3 Vinyl chloride accumulates
mg/L <0.1 0.89 0 2 Vinyl chloride oxidizes
Ethene/Ethane mg/l >0.01 2 Daughter product of viny! chloride/ethene
mg/L >0.1 ND 3 0 Daughter product of vinyl chloride/ethene
Carbon Dioxide mg/L >2x BG (BG=110) 127.6 1 0 Ultimate oxidative daughter product
Daughter product of organic chlorine;
compare chloride in plume to background
Chloride mag/b >2x BG (BG=2.3) 1.79 2 0 conditions
Results from interaction of carbon dioxide
Alkalinity mg/L >2x BG (BG=20/150) 2717211 1 0 with aquifer minerals
Carbon and energy source; drives
dechlorination; can be natural or
DOC mg/L >20 21.3 2 2 anthropogenic
pH units 5<pH<9 5.11 - - Tolerated range for reductive pathway
At T> 20EC, biochemical process is
Temperature deg-C >20 25.7 1 1 accelerated
Reductive pathway possible; vinyl chloride
Hydrogen nM >1 3 may accumulate
nM <1 NA 0 NA Vinyl chloride oxidized
Intermediates resulting from bicdegradation
of aromatic compounds; carbon and energy
Volatile Fatty Acids mg/L >0.1 NA 2 NA source
Carbon and energy source; drives
BTEX ug/L >0.1 23.6 2 2 dechlorination
Perchloroethene ug/L. - ND - 0 Material rel d
Material released or daughter product of
Trichloroethene ug/L - ND 2(b) 0 perchloroethene
Material released or daughter product of
trichloroethene; if amount of cis-1,2-
dichloroethene is greater than 80% of total
dichloroethene, it is likely a daughter product
Dichloroethene ug/L - 0.4J 2 (b) 0 of trichloroethene
Material released or daughter product of
Vinyl Chloride ug/L - 0.7J 2 (b) 2 dichloroethenes
Daughter product of vinyl chloride under
Chloroethane ug/L - ND 2 (b) 0 reducing conditions
1,1,1-Trichloroethane ug/L - ND - 0 Material released
Daughter product of TCE or chemical
1,1-dichloroethene ug/L - 44.7 - 0 reaction of 1,1,1-trichioroethane
Total Score 33 19

Reference: Draft Region 4 Approach to Natural Attenuation of Chlorinated Solvents

* - Value may be an average of two or more numbers or a maximum detection.

(b) - Points awarded only if if it can be shown that the compound is a daughter product.
Background monitoring well is assumed to be CEF-16-35S which is cross-gradient from the plume
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The major active reductive pathway appears to be sulfate reduction with methanogenesis as a minor
pathway. Therefore, carbon dioxide and sulfate are being used as electron acceptors, resulting in the
generation of methane, sulfide, chloride, and carbon dioxide. The 1,1-DCE is being reductively
dechlorinated to vinyl chloride in the area of monitoring well CFSMW10S.

Both Type 1 and Type 2 behaviors are relatively efficient natural processes for the dechlorination of DCE.
Although vinyl chloride can be reduced anaerobically into ethene and further to ethane, this process
occurs much more slowly than the dechlorination of DCE. Therefore, it would be expected that vinyl
chloride might accumulate in the area of plume near monitoring wells CF8MW7S and CF8MW10S. Under
Type 3 behavior, vinyl chloride can be oxidized into carbon dioxide, water, and chloride under aerobic
conditions. The geochemical conditions near monitoring well CF8MWA4S are approaching a Type 3
behavior with the increasing dissolved oxygen concentrations and are more amenable to vinyl chloride
biodegradation. Vinyl chloride may also be simultaneously being reduced via cometabolism at a sufficient
rate that it is not accumulating in monitoring well CFBMW10S and is not being detected in the monitoring
wells CF8BMW7S and CF8BMWA4S. This could occur as a result of large quantities of cometabolic enzymes
generated during reduction of the sulfate to sulfide. If this were true, there would be an increase of
ethene and ethane concentrations in the downgradient portions of the plume. However, ethane and

ethene were not detected in the downgradient wells.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

41 CONCLUSIONS

Based upon the past and current plume configuration, and the results of geochemicai testing, it is
apparent that natural attenuation processes are occurring at Site 8. The chlorinated groundwater plume
at monitoring wells CF8MW10S, CF8MWY7S, and CFBMWA4S is exhibiting mixed geochemical behavior
(Type 1, Type 2, and Type 3). BTEX, in the vicinity of CFBMW10S, is being used as the primary
substrate to drive reductive dechlorination of the solvent mass (Type 1 behavior). Natural organic carbon
is most likely being used as the primary substrate to drive reductive dechlorination (Type 2 behavior) in
the area of monitoring wells CFBMW7S and CF8MWA4S. Sulfate reduction appear to be the most active
reductive pathways at the site. Iron reduction and methanogenesis are minor reductive pathways being
used for reductive chlorination also. Carbon dioxide and sulfate are being used as electron acceptors,
resulting in the production of methane, sulfide, chloride, and carbon dioxide. The apparent source
material, 1,1-DCE is being anaerobically degraded to vinyl chloride. Vinyl chloride appears to be oxidized
into carbon dioxide, water, and chloride, under aerobic (Type 3) conditions, near monitoring well
CF8MWA4S. Vinyl chloride may also be simultaneously being reduced via cometabolism at a sufficient
rate that it is not accumulating in monitoring well CF8BMW10S and is not being detected in the
downgradient monitoring wells.

4.2 RECOMMENDATIONS

Long-term monitoring of the well network should be performed quarterly for one year in order to
determine if there are significant temporal changes as a result of seasonal variation. If the data collected
during the first year support natural attenuation, semi-annual or annual monitoring should be performed
until it can be documented that the plume is either in a steady-state condition or declining. The long-term
groundwater monitoring should include all those well recently sampled plus monitoring well CFBMW21S.

Monitoring well CF8MW21S should be analyzed during the first year of sampling as the background well.

As part of the long-term sampling, all wells should be analyzed for a specific suite of chemical and
geochemical parameters. This should include low-concentration VOCs, dissolved inorganic
carbon/alkalinity, dissolved oxygen, carbon dioxide, chloride, dissolved iron and manganese, nitrate,
nitrite, sulfate, sulfide, hydrogen sulfide, orthophosphate, ORP, TOC, BOD, COD, pH, temperature,
specific conductivity, methane, and ethane/ethene. Ethane/ethene concentrations will help to confirm the
methanogenic and sulfate reducing conditions identified at the site, and determine if competitive exclusion

of dechlorination is occurring as a result of natural sulfate.
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Upon completion of each round of sampling, a brief data summary report will be prepared documenting
the investigative activities that were performed, presenting the analytical data generated, and making
recommendations for the next round. Annually, a comprehensive monitoring report will be prepared that
presents the nature and extent of chemical and geochemical (when applicable) results.  Monitoring
results will be tabulated and presented to the BCT in the form of annual reports. If natural attenuation is

determined to be occurring at an unacceptable rate, then further remedial measures may be considered.
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BORING LOG

Page __L of _&

PROJECT NAME: VR3S ced/ ! Freld BORING NUMBER: <~ Xm u ,,23 S5
PROJECT NUMBER: R wa /g 2 DATE: ‘5/ J 1
DRILLING RIG: Deef fock fon /o _DRILLER: Tl
MATERIAL DESCFIFTION _PID/FID Reading (ppm}
Sample| Depth [ Blows/ Sampie { Lithology U
No.and| (Ft) |8" or RQD|Recovery /| Change S
Type or " orN (%) :lmP:': (DepthiFL) | Soll Densitys c N 5 fu
RQD [Run No. on or Consistenc 2 1. |2
¢ Screened o: Y Color Material Classification S Remarks E‘ < 2%
Interval Rock N ‘g £ g é
Hardness alm lo
| 4 Ceese |(fe]  for€ Epa/e Sa~nd JeST fofed 7o
, , 7+ —
2”///9./!//‘7 2 7 '.7/J/2/g Sleolels
AR, LgTed Table & 20
d |2 7AW, Ceose |6y ololec o
SZA[ N
o . . _ . AN\ D
4 < ié £ o g s Leos e b}/ow ﬁ’"f G—I&{"’ ;a“’o} /Va/-«/ ol elo
F< e )” |
5; < 2 ( L, ‘P Lc«')S(’ ﬂﬁ-"’ /‘1&(!7 o2 le ()
jo | L L ¢ | Ceose [Blody FiC Cllss Sosd o fcerf yoi ST ol ole
251
/2 2 3 6 : Zof—’_}ﬁ [’;(:uw 7€ G - f?—v"o/ /Horlé'T Clcle
9 7 C -
>~ T
VTV ] v |poose (Bl i) S A ole
5z, '
i ¢ / /A £ ¢ L @wSe G ”Z’:W /’/(”'P cpar o LU?T{/?;: ’ Mo 157 &l ol
> 7 /A -
7. €7 . / ‘ o N e
/5’ q_f/ /’,,/6 (eo5® /(/%'l/ F; ~ ¢ G-/[A’/-/ ,3/4‘\—-/«/ /%&//4 / ot o o
G 1b¢
AT e | | e
= N
- L{ //é/é y 4/2/ "
2| 4 Lesse |G Frr2€ Gflapn Sard e ole [©
2717 ]
/ RS .. ! .
2 ‘{ q e L,oﬁt E/Kep //Jvf aKﬁ{ﬂ 54-"/ /"f/g{'}f 0 o o
05 | 2a b M&W Wﬁ dvﬁ e
* When rock coring, enter rock brokeness. T e e '//.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks:

Background (ppm):

Converted to Well:

Yes

L

No

Well 1.D. #:

CF EMW 3ty




BORING LOG Page = of <X

PROJECT NAME: NAs  cozi, 31755 BORING NUMBER: </~ § v 235
PROJECT NUMBER: 753 DATE:
DRILLING COMPANY: GEOLOGIST:
DRILLING RIG: _ DRILLER:
MATERIAL DESCFIFTION PID/FID Reading (ppm)
Sample | Depth Blows / Sample | Lithology 1]
No.and| (Ft) |8" or RQD|Recovery/| Change S
T;p‘;oor a orN (%) tlmP': {Depth/FL) | Solil Density/ c N L
un No.| sng or Conasistenc: 2 ~ K4
Screened o ! Color Material Classification S Remarks gl12]2 <
Interval Rock » S E‘ § 2
Hardness 3 E
. A .
26| 2T ey Sovdy oy o T slolele
* When rock coring, enter rock brokeness. Tk S W PRI
* Inciude monitor reading in 6 foot intervals @ borehle. Increase reading frequency if elevated reponse read. Drilling Area
Remarks: Background (ppm):[____ |

Converted to Well: Yes No Well I.D. #:




/ 5
BORING LOG Page / of <

S NN P
PROJECT NAME: Nps cecd rr BORING NUMBER: C /" f muw/2¢ T
PROJECT NUMBER: by 7 L5 3 DATE: o 9
DRILLING COMPANY: il ) BT T GEOLOGIST: T e T P,
DRILLING RIG: /”e o/ I<e (/\ Jfint S DRILLER: /L"]( {,
MATERIAL DESCF |PT|0N PID/FID Reading (ppm)
Sample | Depth | Blows/ Sample | Lithology [§)
No.and| (Ft) | 6" or RQD | Recovery /| Change S
T:p; ;r " orN° (%) i-m:tl; {DepthiFL)| Soll Density/ c o N E! i,
un No. on, or Consist - [
scroaned | o Color Material Classification S Remarks gl2]2 ‘:
Interval Rock v a | E g £
Hardness alm |8
pad Ceose Vo] e byt semdl] | fec7 gured 7 e
" - o
o N A
/ ; L"%/Eh/’ﬂ[/e(? -\’Z/J.
Y CHRY e Cnn IA»-/ o
N
C? \ leese /)"-Lwﬂ/ /— e - J/&gt/ ) QJJ ) 11 &f-/gr
ﬁ ] |
g | f
- //
("7 ; O fal IR
4l
L |~
k
[ 7 ! | ol o]l
; [ )
; . | ]
Lo / ‘ \ A
i
A2
% I}
W | o J
7 Gy /ﬂl/ sy /f Moil) o 1Y _le
* When rock coring, enter rock brokeness. Ho SOVERRS woAnT W e
~ Include monitor reading in 6 foot intervals @ borenole. Increase reading frequency if elevated reponse read. Drilling Area

Remarks: Background (ppm):[ 5]

Converted to Well: Yes v No Well 1.D. #:




BORING L Page L _of 2

PROJECT NAME: WAS <cecs/ f€//  BORINGNUMBER: = A5 i 2 T
PROJECT NUNBER: wSZE Gm PG 2 DATE: 5 -/R-TY
DRILLING COMPANY: G/ Agla~77C ~__ GEOLOGIST: S A, T 007
DRILLING RIG: e ficeil yia~ gleoer’sc  DRILLER: fsed,
' MATERIAL DESCRIPTION PID/FID Reading (ppm)
Sample | Depth Blows / Sample | Lithology V]
No.and| (Ft.) |6" or RQD]Recovery/[ Change s
Typeor| or (%} Sample | (Depth/Ft.)} Soil Density/ c Nl L
RQD |Run No. Length or onsistenc: 2 [ K
d Screened ¢ ort Y Color Material Classification S Remarks % % 2 ?‘;
Interval Rock . S |E g =
Hardness 5 m &
. A Y/ K Wl
26 A | | Satdy </fpx
=l }
25 | 25 o Fay /
A
- o é 0’9/”[ el S o /
Py 2 2 [4 6(’(;51 f///// j’?“/cj,?v o (<l el =
! 5l % N
A 7 A
32| 7 /% ?’//{y =/
AAlet _
> 1” ; ' Cilq{’ . . i . . B
3l =4 6_ 4 ipey| 20/70 saed & cy/vz/;«,x?
36|27 bt D) pre Ginw Sadd
Bilers - L
oy }4/ 7 % dodl] £oe Cpoin sapd |
i e ,
= N v
e |/ /1 ‘é/f: 6‘/39}//( g e bfp b Savd olelaolo
3 -
J51¢ ;
; s . . .
43 |1275] 6+ A e i sl
s L~
J€ /2 /(_C, ,é ~
- daf 3 A -
44147 | L Cfar ol
- o
R
b dad - ,
{ £ % ¢ L d;’r”j Pt Gflas savd }
017z b1 ]
y [ 7 dan z : . ‘
=9 by , |
“ ; - £ - . R j
so | U] 7 DI C7e oo sad Ny o lolo o
* When rock coring, enter rock brokeness.
** Include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read. DriIIing Area
Remarks: Background (ppm):

Converted to Well: Yes L " No Well I.D. #:




BORING No.:C'/Kfy/y' w38

OVERBURDEN MONITORING WELL SHEET

PROJECT 245 cec// Fre [d

PROJECT NO. €53

ELEVATION

FIELD GEOLOGIST

T o TEE

%

2

LOCATION: /7% DRILLER giew//m H770-77~
BORING METHOD: DPT poffars 5/ En
DATE DRILLING
DEVELOPMENT: NA
i ELEVATION OF TOP OF SURFACE CASING:
«§————————ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING: 27
STICK-UP RISER PIPE: 25
«———+————1.D. OF SURFACE CASING: '
| TYPE OF SURFACE CASING: S 72e /
TYPE OF SURFACE SEAL: Ar 7 ey
Cflow7”
RISER PIPE 1.D.: 2
TYPE OF RISER PIPE: P2l C
BOREHOLE DIAMETER: 5k
TYPE OF SEAL:  Ae@s7 Crrme~T
Etones
ELEVATION / DEPTH OF SEAL: 1/
TYPEOS SEAL: e on, T E
DEPTH TOP OF SAND PACK: [ZO ’
ELEVATION / DEPTH TOP OF SCREEN: 1750
TYPE OF SCREEN: / ve
SLOT SIZE X LENGTH: oo
(74
1.D. OF SCREEN: 2
TYPEOF saNDPack: L C /70 Spmd
ELEVATION / DEPTHBOTTOM OF SCREEN: [R5 |~
ELEVATION / DEPTH BOTTOM OF SAND PACK: 125.51
TYPE OF BACKFILL BELOW OBSERVATION
WELL" 2o/ 3o Sp~{.
’
44— ELEVATION / DEPTH OF HOLE: 1255




, BORING No. CAT M 3Y T
OVERBURDEN MONITORING WELL SHEET

PROJECT 45 Cee// /5€/ LOCATION: s,/ Y DRILLER L/ /= AT rpnr7
PROJECT NO. 7652 BORING METHODZ,DP’I’/qu T2y
ELEVATION DATE DRILLING
FIELD GEOLOGIST TC At DEVELOPMENT: NA
| ELEVATION OF TOP OF SURFACE CASING:
«————————ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING: 37
STICK-UP RISER PIPE: . DEF
1.D. OF SURFACE CASING: 6
TYPE OF SURFACECASING: _$ee/
GROIIND VI TYPE OF SURFACE SEAL: AP 27 Cer1e 7
% 2 T
ELEVATIO % Gtled
,/// RISER PIPE 1.D.: 27
% TYPE OF RISER PIPE: 24
_
% BOREHOLE DIAMETER: G
/ TYPE OF SEAL. AE4T Cemen
_ .
% e T
% » /
ELEVATION / DEPTH QF SEAL: 137.p
> TYPEOSSEAL  /Se~TH/ <
4
DEPTH TOP OF SAND PACK: W5 c
ELEVATION / DEPTH TOP OF SCREEN: | %4c.d°
TYPE OF SCREEN: / Ve
SLOT SIZE X LENGTH: O, (o
1.D. OF SCREEN: 2
TYPE OF SAND PACK: f\?o/é o So~d
ELEVATION / DEPTHBOTTOM OF SCREEN: 1 5C.§
ELEVATION / DEPTH BOTTOM OF SAND PACK: 15,57
TYPE OF BACKFILL BELOW OBSERVATION
WELL"
——————ELEVATION / DEPTH OF HOLE. 15051




SN

WELL DEVELOPMENT SHEET

PROJECT SITE NAME: 445 Cecy/ fre/d SITE/LOCATION s e 5

PROJECT NUMBER: /65 3 WELL ID.: A MmuA3S

WEATHER: cleedy DATE: -)3-9F

STATIC WATER LEVEL: PERSONNEL: Ty 0 TEOR

TOTAL WELL DEPTH: WELL TYPE: (PVC)"(5.8.), or

ONE CASING VOLUME: : OTHER

START TIME: o 95 MEASURING DEVICE:

END TIME: joue ADJUSTMENT FACTOR:

{ ) DOMESTIC WELL, (43 MONITORING WELL, ( ) OTHER

METHOD & REMARKS Sl ey /. Ll 15 Vey 7i b0 due  TE afaps)

i o/ e g o A
Approximate [ 1ime Color Cond. Turbidity DO Temp. Salinity

Volume (mS/cm) (NTU) (Celclus) (%)

; Chocetie 77? . =23/
%l |oado |cloct | 200|097 | 997 | o032 [23.0] 0.0
18 st Nogselclocttre] c9/ [.oss | 997 [o.s5 230 oce
/01;;//' Joije clucae| 595 | . o094 999 o.de |23 5| soe

NOTE: All measurements to necrest 0.01 oot measured from top of well riser pipe unless otherwise noted.

. ) : )
ADDITIONAL COMMENTS: 4 fTee Jec ond s efbed oelf S f/7//

Tufdb d 1 a’///ftﬁ///ﬁg./i% socpie  ST2d /.

SIGNATURECs): ﬁv\ //MZ;)

pAGE_lOF_/



SN

WELL DEVELOPMENT SHEET

PROJECTSITE NAME: 248 ccei/ /o¢ i SITE/LOCATION S17s 8
PROJECT NUMBER: —ZFFF 7453 WELL ID.: EFS e 3L
WEATHER: Clowcly DATE: = L E-GF
STATIC WATER LEVEL: PERSONNEL: T rr il < JEH
TOTAL WELL DEPTH: WELL TYPE: C(PVCY, (58.), or
ONE CASING VOLUME: OTHER

START TIME: /O 75 MEASURING DEVICE: /7084 -re
END TIME: JRie S ADJUSTMENT FACTOR:

( ) DOMESTIC WELL, Pf) MONITORING WELL, () OTHER

METHOD & REMARKS ~ 4/Se./ _5uc€. Leprff 7 g/e//z/g' w/////eOssj/ St [
nw«//»// e, el o
Approximate Jﬂme Color pH -Cond. Turbidity DO Temp. Salinity
Volume (S.U.) (mS/ch_w'):.:. . (NTU) (mg/L) (Celcius) (%);.;.;.;.
Se gl | tee oy | £/8 ) 200 | 477 |ods |25 | wos
(00 gt | [R5 |6y 6./0 1oz 299 lodd | 12.4°] 000
(Sl | A | fey §.12 | .4/ 957 |e.o3 | 2287 o.cv
2085 0. 105 Latey 65 Va1 797 o9/ | 2207 | © .0
/

NOTE: All measurements to nearest 0.01 foot measured from top of well riser pipe unless otherwise noted.

ADDITIONAL COMMENTS: /o//é d (45T feouly o P Gfod dowrbpude
" ot wesl 95 pof g ohded,

.%/V{é’/e" v f// 3 ART //'/%(f //w,/&)

SIGNATURE(S): ﬁ ///é 7>

PAGE/ OF/_




GROUNDWATER SAMPLE LOG SHEET

Page__(_ of _L

Project Site Name:
Project No.:

[ ] Domestic Well Data
(/% Monitoring Well Data
[ ] Other Well Type:

[ ] QA Sample Type:

NS cec// f7EH — i\'{‘{gSample ID No.:

—>Fv= 71053

TP~ M-l ~cf

Sample Location:

Sampled By:

C.0.C. No.:

Type of Sample;
Low Concentration
[ 1 High Concentration

Date: F=-21-72 Color pH S.C. | Temp. | Turbidity DO (mgiL) co, H,S Fe +2
Time: j2 Y< mS/cm “c NTU Meter | Titration
Method: cleof | ST 20 | 2551 o Joy#|LI4 oy | — |12

Date: F-R/-%F Volume | pH $.C. |Temp (°C)| Turbidity | DO |Salinity A& \ /.
Method: el | <30 |, A3 | R4E] © | [33|oov o0 x |7
Monitor Reading (ppm): o//Z‘v 1 S3F 3¢5 249 o 0-6/1a 00

Well Casing Diameter: é/ « 2 K774 P ,?26 AS o o .65 0. 00

Well Casing Materiat: /€. 3 592l | 255 | o lo.g¥ ood

Total Well Depth (TD): /(.52

Static Water Level (WL): 2, 2§

One Casing Volume(gal/L): 4, 27

Start Purge (hrs): & F:J <

End Purge (hrs): /&,’3 o

Total Purge Time (min):

Total Vol. Purged (gal/L): é g7

Analysis

Preservative

COntainef Requirements

Collected

MS/MSD Duplicate ID No.:

| Signature(s):




GROUNDWATER SAMPLE LOG SHEET

Page _L of _(_

Project Site Name:
Project No.:

] ‘Domestic Well Data

ég] Monitoring Well Data
] Other Well Type:

[ ] QA Sample Type:

NAS gl

- 9K 8

’1(

Sample ID No.: 0

=

- ,4,1 W

C‘,‘?_["go/

Sample Location:

Sampled By:

C.0.C. No.:

Type of Sample:
(/3 Low Concentration
[ ] High Concentration

mS/cm

*C

NTU Titration

fd.

pate: D= /95 Volume | pH s.C. Temp °c)

Method: intial | §0C | 0022 | 72.5 [—1Q OIn]0.00
Monitor Reading (ppm): 1 499 |0.03) 230 | —e 0,1/ . o
Well Casing Diameter: 2 EAESD) gscl Z2Z2.8 | —(& 19.3D [D.00
Well Casing Material: 3 4.90 |9.020 ] 23.2 | =lD g8 0,00

Total Well Depth (TD): % /»

Static Water Level (WL): ©» .00

One Casing Volume(gallL);f{ é 6

Start Purge (hrs): {27 O

End Purge (hrs): [/ {'f 6’

Total Purge Time (min):

Total Vol. Purged (galiL)._2 577 %

Preservative

Contamer Requirements

Collected

Signature(s):

MSMSD

Dupiicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page _(_ of __/__

Project Site Name:

Project No.:
Domestic Well Data
Monitoring Well Data

(
] Other Well Type:

[ ] QA Sample Type:

N&S ceait- 76 §

e | A

Sample 1D No.:

Sample Location:

Sampled By:
C.0.C. No.

Type of Sample:
X]‘)Low Concent

ration

[ ] High Concentration

C FFf-+1e~030-

Date: e 5= 2 7{ Color pH S.C. Temp. Turbidity DO {(mglL) co, H.;S Fe +2
Time: ] e mS/cm °C NTU Meter | Titration
Method: Sagn (C_|en8i).0f

Date: OFR)-7§ Volume pH $.C. |Temp (°C) Do Q
Method: initial | {g- 0 |29 EZ.-S oY |o-01 124.2 |3Y
Monitor Reading (ppm): 1 646 [0.297] 22.4 1o Q,?‘-‘l 0.0\

Well Casing Diameter: 2 w.ol |0 244 Z@ <\0 0_7}8/ .0

Well Casing Material: 3 148D 007 23.0 | ~/o lo.6g16,0/

Total Well Depth (TD): 70, e |4

Static Water Level (WL): 0 0O [~ 3

One Casing Volume(gal/L):{ ‘{j

Start Purge (hrs): & §3 <&

End Purge (hrs):  [ZH O

Total Purge Time (min);

Total Vol. Purged (gallL): /¢ £

Preservative

Collected

QHReROTOS000

MS/MSD Duplicate 1D No.

Signature(s):




GROUNDWATER SAMPLE LOG SHEET

Page_(_ of

Project Site Name:
Project No.:

] Domestic Well Data

] Monitoring Well Data
] Other Well Type:
]

[
K
(
[ ] QA Sample Type:

NAS CECIL ~ Y76 @

e TAK)

Sample ID No.:
Sample Location:
Sampled By:

C.0.C. No.:

Type of Sample:

k] Low Concentration
[ 1 High Concentration

CF oo (S~

(mgiL)

Titration

Date: 5,9 /-75 | voume | pH | s.c. |Temp (C)| Turbidity | DO | salinity Al d{ﬁ
Method: nital | S €S [,2e8 | YD | & |oT¥|ooc 20 |-<P
Monitor Reading (ppm): ¢ /7//% 1 3. 3¢ Jébo | JES O 0.9) | ©.co

Well Casing Diameter: 2 *° 2 S8 /35 24.3 C .42 | ecc

Well Casing Material: / vc 3 s/ g 1./ 3/ .04 3 < 0.5 OoT

Total Well Depth (TD): [ §_ o

Static Water Level (WL): L/ 07

One Casing Volume(galiL): /§ /

Start Purge (hrs): / g_g" (=

End Purge (hrs): /f/j s

Total Purge Time (min):

Total Vol. Purged (galiL):S~ 74

Analysis

Preservative

Collected

MS/MSD

Duplicate ID No.:




Page_' o

GROUNDWATER SAMPLE LOG SHEET

f_l

Project Site Name: N“ﬁ
Project No.:

[ 1 Domestic Well Data
fx} Monitoring Well Data
[ ] Other Weli Type:

[ ] QA Sample Type:

CECL -~ 9\TE 9 Sample ID No.: CE-B~MWN-0GS 0|
8 Y/ Sample Location; S\TER
1ot 7 Sampled By: G C
C.0.C. No.
Type of Sample:

[»4 Low Concentration

[ 1 High Concentration

Date: 0519 98

Time: 1y:oc@

Color

pH s.C.

Temp. | Turbidity DO (mg/L) Cco,
‘C NTU Meter | Titration

H,S Fe+2 |-

Method:¢ | . TeFL oy TIBE| ELE

To08525.3] & | 14da202] Y

Date: ©&{q Q9 ¢ Volume pH S.C. |Temp (°C){ Turbidity | DO | Salinity A & K_EB
Method: Peg et o] Intisl |5 22| 109 |26.6 | 20 |Ilg] ©
Monitor Reading (ppm): | 1 <,3). 92 |2 £.8 (4 |l.24] O
Well Casing Diameter: 2 ' 2 Col]| 088 |2€. 5 A [. 281 ©
Well Casing Material: P~{ ¢ 3 [€.67] ops|2£.2 E 46| ©

Total Well Depth (TD): | (o, 7O

Static Water Level WL). (,. 7 &

One Casing Volume(galiL): [, 7

Start Purge (hrs): /0 ! 2 S

EndPurge (hrs): /D5 S

Total Purge Time (min): 7 &f

Total Vol. Purged (gal/L): 5 .2

Preservative

Collected

Signature(s):

MS/MSD Duplicate ID No.:




Page___ of _
GROUNDWATER SAMPLE LOG SHEET

: 0
Project Site Name: VAL Ceci! Fe [/ - SW\%amph‘l ID.No.: CF‘/'/"”"” ALY
Project No.: e Sample Location:
' —~ Sampled By:

{ 1 Domestic Well Data ¢ —7 65 ‘5 C.0.C. No.:

ﬁ{_ Monitoring Well Data Type of Sample:

{ {] Other Well Type: 'Pq Low Concentration

[ ] QA Sample Type: [ ] High Concentration

Turbidity
NTU

!

(mghL)

Titration

00

¥ - 2=~ Volume pH S§.C. |Temp (°C)| Turbidity | DO | Salinity ALK [ cﬁ)/
Method: Intial | S50, 627 | Q¢2 9 lobt6looz 2. |- o4
Monitor Reading (ppm): = ///1 1 S)7).627 | 24/ D o.lE|o.c2
Well Casing Diameter: 7~ S« 2 S5 |. e | J3. 7 / c.Srlool
Well Casing Material:  /1/C 3 sl [L3palosc / n<< | o.0f

Total Well Depth (TD): /{_S&
Static Water Level (WL): £/
One Casing Volume(gal/L). ) (=)
Start Purge (hrs): /72 o
End Purge (hrs):

Total Purge Time (min):

Total Vol. Purged (galL): /.

Analysis Preservative Container Requirements Collected

Signature(s):

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page___ of

Project Site Name:
Project No.:

[ ] Domestic Well Data
[(X] Monitoring Well Data
[ ] Other Well Type:

[ ] QA Sample Type:

P ¢ 8
S e/l Sérd - OTe Sample ID No.:

=1 Sample Location:
-~ Sampled By:
765 E C.0.C. No.

Type of Sample:
] Low Concentration

[ 1 High Concentration

T~y CFesl P

(mgn.)

Titration

O.772

o pH C. |[Temp ¢c)| Turbidity Salinity Al | K7
Method: 562 6361271 1S los57|o0oe oD 1937
Monitor Reading (ppm): <//}/ 5.9 10.033 | 22.€ [Z 1947 |0.00

Well Casing Diameter: 5"‘/ ﬁ' J@ lvo7z | 78 .2 ( { -Qr 0.V

Well Casing Material: / e 5 /3 lopdst ov3 7 XA

Total Well Depth (TD): 4 { &

Static Water Level (WL): £, 0/

One Casing Volume(gallL): 7 &/

StartPurge (hrs): |/ 3- /e

End Purge (hrs):  / 5 Jo

Total Purge Time (min):

Total Vol. Purged (gal/L):

Analysis Preservative Collected
o < /7/C/ /o il vials = 2ce-7F
/o< — [ T A5 o] "
e7Rs M5 o0l LasTrE N

Signature(s):

MS/MSD

Duplicate ID No.:




Page_[_ of
GROUNDWATER SAMPLE LOG SHEET

Project Site Name: NS (e~ S |7¢ g Sample ID No.: ) T

Project No.: — Sample Location: S 7

[ ] Domestic Well Data 74’ 53 | 223128 tc\'loBy Dby illel
} Monitoring Well Data Type of Sample;

[ ] Other Well Type: [N Low Concentration

[ ] QA Sample Type: [ 1 High Concentration

Titration

204

6&&- 732 Volume pH S.C. |Temp (°C)| Turbidity DO Salinity R,‘(_ OW
Method: inttial . | £TO70.cp0 Z1. 9| zio o{[ 0.0D V3. ( Y2
Monitor Reading (Ppm): o/, 1 5.0 is.049|22.0 “(O0_ 10.6219.00
Well Casing Diameter: ) ¢ 2 .99 0.0 Z(.v lcio D .00
Well Casing Material: /7¢/C 3 180 lpatgl zio | Cre> |00 o
Total Well Depth (TD): 2 2.C [ ) Odb @
Static Water Level WL): ¥ ,6 2
One Casing Volume(gallL)3 / 7
Start Purge (hrs): oX,/ [
End Purge (hrs): @ §: 25
Total Purge Time (min). 2§
Total Vol. Purged (gallL): . 5°Y

Time: BE4qds mS/cm K NTU
g

Preservative Container Requirements Collected

1

Signature(s):

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Project Site Name:

Project No.:

i Cftf\/ HE(A/ ’{;ngnple ID No.:
- ava d

Sample Location:

Domestic Well Data

Other Well Type:

’7(, 5‘3 ) Sampled By:

C.0.C. No.:

Type of Sample:
[»J Low Concentration

(]
[M Monitoring Well Data
[1]
(1]

QA Sample Type:

[ 1 High Concentration

Date: 0% (9.9 &

Time: ©9 '\ &

Color

pH s.C. Temp. | Turbidity DO (mglL) Co,
mS/cm °C NTU Meter { Titration

H;S Fe +2

Y |07 |o.00

Date: 084 9. ?8 Volume pPH S.C. |Temp (°C)| Turbidity DO | Salinity
Method: PeRiSTALTIC Paifp il |5.2G 0 Jpq |2¢.H | 2 |0.82] o
Monitor Reading (ppm): | 1 $.29 . lo' i | 261 [ C ©.8|] o
Well Casing Diameter: 2 2 £, 22] o1l zg6.1 [ 0z | ©
Well Casing Material: P\ C 3 O

S l.o18|%5a | 4 |09

Total Well Depth (TD): /§, 57

Static Water Level (WL): ¢/, £

One Casing Volume(gallL): {, 11

Start Purge (hrs):cf \ Y ©

End Purge (hrs): o} j o

Total Purge Time (min): 2 &

Total Vol. Purged (gailL): § .H

Analysis

Preservative Container Requirements

Collected

LET —TEFLoN TURINgG @ 4.99 " FLoWRATE < L{S‘OM/M

Signature(s):

Duplicate ID No.:

ME
b

1t




Page _1’_ of | l

_ _ o, . 4YER
Project Site Name: wA2S  Cecr] [frefd Sample ID No.: CF-5- 4t~/ (
Project No.: A/ Sample Location:

" GROUNDWATER SAMPLE LOG SHEET

JASID I Sampled By: SFC g A TGS
([ ] Domestic Well Data C.0.C. No.
(] Monitoring Well Data Type of Sample:
[ ] Other Weli Type: N Low Concentration
[ ] QA Sample Type: [ ] High Concentration

(mgiL)

Titration

1-5%

Date: X’ -Ao-95 Volume pH S.C. |Temp (°C)] Turbidity | DO | Salinity A/ K\ oAy
Method: /i 77e fem] It [U.FS 1090 | 242 | O Ipee .00 §.83 |€z<y
MonitorReading (ppm):{g Y k) 1 ooy | 227 /3 Qdb o o

Well Casing Diameter: ¢~ 5 ol 2 Too |0%6 | Z2. % 2 QLT |6

Well Casing Material: ///'C 3 185,0000083123.(1 o 10.37%.00
Total Well Depth (TD): 2 D¢ j ~
Static Water Level (WL): §7F¢ ¢%
One Casing Volume(galll): 4 SU| 2

Start Purge (hrs): | (1 C
EndPurgethrs): |1 99
Total Purge Time (min):

Total Vol. Purged (gal/L):

Analysis Preservative Container Requirements Collected

Signature(s):

MSMSD Duplicate ID No.:

CFrdef-e

- T
O D, 2ell -
- A
-




Page_j of _;

GROUNDWATER SAMPLE LOG SHEET

Project Site Name: NN i — iy é ﬁ

Project No.:

i YA

[ ] Domestic Well Data
[%4. Monitoring Well Data
[ ] Other Well Type:

14

A A

[ 1 QA Sample Type:

Sample 1D No.: (F-8-P\w-(35-0
Sample Location: SiTE A

Sampled By: C

C.0.C. No.:

Type of Sample:
$< Low Concentration
[ ] High Concentration

Date: &, | 9K

Fe +2

(mgiL)

Time: { YOO
Method: y

(A £.d2] Y

25

NTU | Meter | Thration 79

[ 190,00

Date: pR |9 4R Volume pH S.C. |Temp (°C)| Turbidity DO | Salinity

Method: peg o pa e purip Ml 5.5 ] 223 27,9 1\ |c.b3] © Ak |ecox|
Monitor Reading (ppm): N/D 1 £.31].i50l26.4 S o711 ©

Well Casing Diameter: 2. 2 < YL 2@ 2l 1] O.L/"] S

Well Casing Material: PV ¢ 3 £d2], )47l 2.5 o |o.s0] O

Total Well Depth (TD): |(,, §©

Static Water Level (WL): L{. {9

One Casing Volume(galll-):’Z_-D‘]

StartPurge (hrs): | & . 3D

End Purge (hrs): ! Z) 5 ‘5—'

Total Purge Time (min): 2 £

Total Vol. Purged (gall): (»,4

Analysis

Preservative

Container Requirements Collected

MSMSD Duplicate ID No.:

Signature(s):




GROUNDWATER SAMPLE LOG SHEET

Page _(_ of /

Project Site Name:
Project No.:

] Domestic Well Data
Y Monitoring Well Data

] Other Well Type:

]

{
(
[
[ ] QA Sample Type:

Yo e Cch‘/ Freld - 5\/(6 \%ample ID No.:

i L Sample Location:
-~ Sampled By:
7(3 53 C.0.C. No.:
Type of Sample:

[M Low Concentration

[ 1 High Concentration

CF - qtv-y D5y

S77C &

Al oy X

Date: &—)7 5

Time:

Color

pH S.C.

Temp. Turbidity DO (mglL)

Co,

*C NTU Meter | Titration

Method: /e das2/77<

mS/cm
qy

0 0iFlog

Date: S —/F-7% Volume | pH s.C. |Temp ()| Turbidity | DO [ salinity
Method: /25T /77 sy’ | Witid | 4z 032l 25 0| © 0.1% |0.00
Monitor’ Reading (ppm)? O //”“ 1 o 59 10.03) | 24.4 o 0.5 | p.ed
Well Casing Diameter: 7 2 4 $F10.0%| 2570 O /. ZL{ ¢.00
Well Casing Material: ///C. 3 UMY ez l2s2] o [047|oco

Total Well Depth (TD): 2 7 fo*

Static Water Level (WL): .7/

One Casing Volume(gallL): 5.0/

Start Purge (hrs): D500

End Purge (hrs): 0455

Total Purge Time (min): 5 g

Total Vol. Purged (gallL):7, o ¥

Analysis

Preservative

Collected

Signature(s):

- MSMSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page _’_ of __L

Other Well Type:

[¢] Low Concentration

5%
~ : -
Project Site Name: A1 S Ce(// freld - S\7ngple 1D No.: CE-8- mw - \gS
Project No.: DB Sample Location: s.7e &
. 65 Sampled By: ABBY Wwilcs)X
Domestic Well Data C.0.C. No.:
Monitoring Well Data Type of Sample:

QA Sample Type: [ ] High Concentration
Date: F Ty Color pH s.C. -Temp. Turbidity DO (mgL) co, H;S Fe+2 it
Time: ] R mS/cm °C NTU Meter | Titration 179z
Method: ' 32 )3 0.0 |oge

tf‘;;-'-‘

Date: &£ /-7 Volume | pH s.C. Turbidity | DO | Salinity 01K | oRr
Method: intial | 0.Y2 {630k | 28.4 | [F] [2.02 | .00

Monitor Reading (ppm): ¢ /7//m 1 MO [0 |26 [T |/ 33 |o.®©

Well Casing Diameter: © 2 2 (.28 |19.719 26 G‘P C.b] 9.00

Well Casing Material: /UC 3 0-2(n 1032 26,4 | R2 o.b2 [ 0,01

Total Well Depth (TD): | 15:5< )i ]

Static Water Level (WL): Hob

One Casing Volume(gal/L): { .8“( 3 -
Start Purge (hrs): 11355 .

End Purge (hrs): /9 = i_"*

Total Purge Time (min):

Analysis

Preservative

Collected

Dupilicate ID No.

Signature(s):




Page_L of L
GROUNDWATER SAMPLE LOG SHEET

Project Site Name: /‘\{' A S el Fl’é!\{} Sample ID No.: CF -8~ pnws ‘23"5"439
Project No.: T w\&gﬂ J17.5% Sample Location: & TE &
Sampled By:
[ ] Domestic Well Data /€53 C.0.C. No.: S
[‘7L] Monitoring Well Data Type of Sample:
[ 1 Other Well Type:. 4 Low Concentration
[ 1 QA Sample Type: [ ] High Concentration

Date: £ ~jg~38 Turbidity DO (mgiL)
Time: 122 mS/em °C NTU Meter | Titration
metnos: a7 f4f | TRAH | 84| 692127, | 122 |[,57[9Jo] 2 &

Date:® ~ |R ~ G R Volume pH s.C. |Temp (°C) DO
Methodipep ey — e Pueed]  Intial | (oY |, 0977 267 <.57
Monitor Reading (ppm): 9 /1 1 cad|. &89 2.7 | o | 248
Well Casing Diameter: “2* 2 |c agl.o95 720 <l ¢~ |1.722
Well Casing Material: 0~/ ¢ 3 <,99 072 |27, i lje2 1isd
Total Well Depth (TD): 2 S, 00 )
Static Water Level (WL): 4. &' (
One Casing Volume(gal/L):4 24
Start Purge (hrs). &+ 3 44
End Purge (hrs);_g:‘_,l_g {239
Total Purge Time (min): :
Total Vol. Purged (gal/L):

1

Analysis Preservative Container Requirements Colliected

Signature(s):

MS/MSD Duplicate ID No.:




GROUNDWATER SAMPLE LOG SHEET

Page _L of _/

Project Site Name:
Project No..

[ ] Domestic Well Data
[X] Monitoring Well Data
[ 1 Other Well Type:

[ ] QA Sample Type:

M cecs/ /"//t’/c ’5)7@ Sample ID No.: CEYmw R T
- Ly Sample Location: S 7e F
/769 O Sampled By: TEM /V/cq’?éf
C.0.C. No.:
Type of Sample:

Low Concentration

[ ] High Concentration

DO (mgA.)

°C NTU Meter § Titration

067 esy

Date: oF /¥ TF Volume | pH S.C. |Temp (°C)| Turbidity | DO | Salinity A Yelf
Method: /)0y sTa/Tic My’ | initial 1597 10,208 72.0 | 4TD | 0.857| 0. ¢% 73§ |-052
Monitor’Reading (ppm}° O//Hﬂ 1 595 b.pe5122:3 /o] (o6 | oo

Well Casing Diameter: / ,/2 “« 2 590 10.205 | 72..@ ‘i@ 0.0 0.00

Well Casing Material: /’//C 3 sqzl zollze.& | 3Y Ot | co

Total Well Depth (TD): _Se, o+~

Static Water Level (WL): ¢, ~C

One Casing Volume(gallL), s, /5

Start Purge (hrs): O 7;.2o

End Purge (hrs):  / />

Total Purge Time (min):

Total Vol. Purged (galiL): o/ 45~

COntamer Requirements

Analysis Preservative Collected
\/ O HC Lo 90 i | GLaSs /YO
(> z55¢5 M/ Y0 l e 58 [
SV IaFs [ L Zevdeer g l@SS 0
PO C JeC o b Gdor ~'5lAC0
DicC [eo il  GQavde ‘cr T
Mo [plS, 3 N Ho SCy COC m ! p£lathe !
(i) Po /Sy Zoc m]  plaghe
Z ma N ! HNT3 2sv _ml Plcahe
s A’ NeCHZf ]2 wnd  ple(he
AL s /{Jﬂbt(»f 300 Ok,
MMebada LpiUz <o ~o U,, I (g TERN

Signature(s):

Duplicate iD No.:




APPENDIX B

ANALYTICAL LABORATORY RESULTS



Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-10-8-160

TO:

DATE: OCTOBER 22, 1998
‘FROM: JUSTIN ORBICH - CC: DVFILE

SUBJECT: ORGANIC DATA VALIDATION - VOA/SVOA/METHANE/ETHANE/ETHENE
CTO 039 - CECIL FIELDS, FLORIDA '
SDG 9808174

SAMPLES: 5/Aqueous

CF-8-MW-06S-01 , CF-8-MW-10S-01
CF-8-MW-13S-01 CF-8-MW-17S-01
CF-8-MW-18S-01

OVERVIEW

The sample set for CTO 039, SDG 9808174, Cecil Field, Florida consists of five (5) aqueous
environmental samples. The samples were analyzed for Target Compound List (TCL) volatiles,
selected semivolatile compounds, which includes 2-methylinaphthalene and naphthalene, and
selected dissolved gases, which includes methane, ethane, and ethene.

The samples was collected by Tetra Tech, NUS on August 19, 1998, and analyzed by GP
Environmental Services. All analyses were performed in accordance with Naval Facilities
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The
volatiles, semivolatiles, and dissolved gasses were analyzed according to SW-846 Method 82608
and 8270C and RSK SOPs 175 & 147, respectively. The data in this SDG was validated with
regard to the following parameters:

* Data Completeness

Hoiding Times

Initial/continuing calibrations

Laboratory method/field quality control blank resuilts
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 following table summarizes the maximum concentrations of volatile organic compounds
found in the method/field quality control bianks.

Compound - Concentration Agueous Action Level
Methylene Chloride 0.8ug/L 8.0ug/L
Chloroform 0.3ug/L ' 1.5ug/L

~ Trichloroethene 0.2ug/L 1.0ug/L



PITT-10-8-160

MEMO TO: MARK SPERANZA
DATE: OCTOBER 22, 1998 - PAGE 2

Blank Contamination

e Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U.
o Value > CRQL and < Action level; report value followed by a U.
e 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 these compounds in the affected samples were
qualified in the manner indicated by the blank action table. The positive results for methyiene
chloride and trichloroethene were qualified as nondetected, (U), as a result of blank
contamination.

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

SEMIVOLATILE FRACTION

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

DISSOLVED GASES

The following table summarizes the maximum concentration of a dissoived gas organic
compound found in the method/field quality control blank.

Compound Concentration Aqueous Action Level
Methane 2.4ug/L 12.0ug/L

Blank Actions

e Value < Contract Required Quantitation Limit (CRQL); report CRQL foliowed by a U.
e Value > CRQL and < Action level; report value followed by a U.
e 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 result of blank contamination.

ADDITIONAL COMMENTS

In the volatile fraction, sample CF-8-MW-10S-01 was diluted 10X due to the exceedance of 1,1-
dichloroethane above the instruments linear calibration range. Results from the dilution were
transposed over the undiluted sampie results and used for validation purposes.

In the dissolved gas fraction, sample CF-8-MW-06S-01, CF-8-MW-10S-01, CF-8-MW-13S-01,
and CF-8-MW-178-01 were diluted 5X, 50X, 200X, and 20X, respectively, due to the exceedance
of methane above the instruments linear calibration range. Results from the dilution were
transposed over the undiluted sample results and used for validation purposes.



PITT-10-8-160

MEMO TO: MARK SPERANZA
DATE: OCTOBER 22, 1998 — PAGE 4

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for
Organic Data Validation (2/94), 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.

“| 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).”

Qe 5
J/tln Orbich

Chemist/Data Validator
Tetra Tech, NUS

(//%

Joseph 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



MEMO TO: MARK SPERANZA
DATE: OCTOBER 22, 1998 - PAGE 5§

NAS CECIL FIELD
SDG 9808174

TABLE 1 - RECOMMENDATION SUMMARY

PITT-10-8-160

Sample No. VOA SVOA GAS

CF-8-MW-06S-01 ! J

CF-8-MW-10S-01 A2) J?

CF-8-MW-13S-01 2 J?

CF-8-MW-17S-01 Al J! J

CF-8-MW-18S-01 A A®

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

A' - Accept data, but qualify positive result for methylene chloride as nondetected, (U), as a
result of blank contamination.

A? - Accept data, but qualify positive result for trichioroethene as nondetected, (U), as a result
.of blank contamination.

A® - Accept data, but qualify positive result for methane as nondetected, (U), as a result of
blank contamination. .

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

2 - Accept data, but qualify positive results as estimated, (J), due to the exceedance of the

instruments linear calibration range for methane.



VOLATILE ORGANICS ANALYSIS DATA SHEET

1A

EPA SAMPLE NO.

CF-8-MW-06S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT
Lab Code: GPES Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-03A
Sample wt/vol: 25.0 (g/ml) ML Lab File ID: B14446.D
Level: (low/med) LOW Date Received: 08/20/98
% Moisture: not dec. Date Analyzed: 08/28/98
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) UG/L Q
: 74-87-3 Chioromethane * 2.0 u_ |
- 75-014 Vinyl chloride * 1.0 ]
© 75-00-3 Chloroethane ! 50 | U
75-35-4 1,1-Dichloroethene i 50 | U
. 75-09-2 Methylene chloride » 2.0 JB
: 156-60-5 Trans-1,2-dichloroethene 5.0 U
"~ 75-34-3 1,1-Dichloroethane * 0.1 J
. 156-59-2 Cis-1,2-dichloroethene 5.0 U
: §7-66-3 Chloroform . 5.0 U
. 71-55-6 1,1,1-Trichloroethane 5.0 U
- 56-23-5 Carbon tetrachloride « 3.0 v
: 71-43-2 Benzene . 1.0 U
. 107-06-2 1,2-Dichloroethare 3.0 U
79-01-6 Trichloroethene « 3.0 U
78-87-5 1,2-Dichloropropang 5.0 U
10061-01-5 Cis-1,3-dichloropropene 0.2 U |
© 108-88-3 Toluene . 5.0 U
-~ 10061-02-6 ! Trans-1,3-dichloroprepene 0.2 U
. 79-00-5 1,1,2-Trichloroethane 5.0 U
i 127-184 Tetrachloroethene 3.0 U
. 108-90-7 Chlorobenzene, 5.0 U
i 100414 Ethylbenzene o 5.0 U
: 108-38-3 €| mp-xylene » 5.0 U
. 95-47-6 C oxylene < 5.0 U
: 79-34-5 1,1,2,2-Tetraghloroethane 0.2 U
FORM | VOA 8260B

1041



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-108-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT
Lab Code: GPES Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-02A
Sample wi/vol: (g/ml) ML B14445.D
Level: (low/med) LOW Date Received: 08/20/98
% Moisture: not dec. Date Analyzed: 08/28/98
GC Column: RTXVOA ID: 063 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ulL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) Q
. 74-87-3 Chloromethane 2.0 U
. 75-01-4 Vinyl chloride 0.7 J
. 75-00-3 Chloroethane 2.5 J
"~ 75-354 * 1,1-Dichioroethene 44.7
75-09-2 : Methylene chloride 1.1 JB
156-60-5 . Trans-1,2-dichloroethene 0.2 J
. 75-34-3 i 1,1-Dichloroethane 100.6 E
156-59-2 1 Cis-1,2-dichloroethene 0.2 J
67-66-3 Chloroform 5.0 U
- 71-55-6 1,1,1-Trichloroethane 15.4
56-23-5 Carbon tetrachloride 3.0 U
71-43-2 Benzene 2.9
107-06-2 1,2-Dichloroethane 3.0 U
79-01-6 Trichloroethene 0.2 J
78-87-5 i 1,2-Dichloropropane 50 | U
10061-01-5 Cis-1,3-dichloropropene 0.2 | U
108-88-3 Toluene 10.2
. 10061-02-6 i Trans-1,3-dichloropropene 0.2 U
79-00-5 i 1,1,2-Trichloroethane 5.0 U
127-18-4 Tetrachioroethene 3.0 U
108-90-7 Chlorobenzene 50 | U
100-41-4 Ethylbenzene 3.0 J
© 108-38-3 m,p-xylene 3.6 J
- 95-47-6 o-xylene 3.9 J
¢ 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U
FORM I VOA 8260B

1023



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

(4
CF-8-MW-1YS-01DL

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: __ SDG No.: w2 Y
Matrix: (soil/water) WATER Lab Sample ID: 9808174-02BDL

Sample wi/vol: 2.5 (g/ml) ML Lab File 1D: B14852.D

Level: (low/med) LOW Date Received: 08/20/98

% Moisture: not dec. Date Analyzed: 05/17/98

GC Column: RTXVOA ID: 0.53 (mm) Dilution Factor: 10.0

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

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
© 74-87-3 Chioromethane 20.0 U
. 75-01-4 Vinyl chloride 10.0 U
. 75-00-3 Chloroethane 50.0 U
. 75-354 1,1-Dichloroethene 35.9 JD
© 75-09-2 Methylene chloride 14.8 JBD
. 156-60-5 Trans-1,2-dichloroethene 50.0 U
© 75-34-3 1,1-Dichloroethane 132.6 D |V
- 156-59-2 Cis-1,2-dichloroethene 1.9 JD
67-66-3 Chioroform 50.0 U
71-55-6 i 1,1,1-Trichloroethane 15.0 JD
56-23-5 ! Carbon tetrachloride 300 U
71-43-2 ! Benzene ' 3.1 JD
107-06-2 i 1,2-Dichloroethane 30.0 U
. 79-01-6 Trichioroethene 30.0 U
- 78-87-5 1,2-Dichloropropane 50.0 U
10061-01-5 Cis-1,3-dichloropropene 2.0 U
* 108-88-3 Toluene 12.7 _JD
10061-02-6 Trans-1,3-dichioropropene 2.0 U
© 79-00-5 1,1,2-Trichloroethane 50.0 - U
© 127-184 | Tetrachloroethene 30.0 U
108-90-7 | Chlorobenzene 50.0 U
100-41-4 ! Ethylbenzene 2.7 JD
. 108-38-3 i m,p-xylene 33 | JD
| 95-47-6 o-xylene 4.1 JD
- 79-34-5 1,1,2.2-Tetrachloroethane 2.0 U
FORM I VOA 8260B

1033



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-13S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sampie ID: 9808174-05B
Sample wt/vol: 25.0 (g/ml) ML Lab File ID: B14853.D

Level: (low/med)

% Moisture: not dec.

RTXVOA ID: 0.53

LOW

Date Received: 08/20/98
Date Analyzed: 09/17/98

GC Column: (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

. 74-87-3 Chloromethane 2.0 U

- 75-01-4 Vinyl chloride 1.0 U

- 75-00-3 i _Chloroethane 5.0 U

© 75-35-4 { 1,1-Dichioroethene 5.0 U

 75-09-2 ! Methylene chloride 5.0 U

- 156-60-5 Trans-1,2-dichloroethene 5.0 U
75-34-3 i 1,1-Dichloroethane 5.0 U
156-59-2 | Cis-1,2-dichloroethene 5.0 U
67-66-3 i Chloroform 50 | U
71-55-6 ! 1,1,1-Trichloroethane 5.0 U
56-23-5 i Carbon tetrachloride 3.0 v !
71-43-2 : Benzene 1.0 J

_ 107-06-2 ;i _1,2-Dichloroethane 3.0 U

- 79-01-6 Trichioroethene 0.2 JB
78-87-5 1,2-Dichloropropane 5.0 U
10061-01-5 Cis-1,3-dichloropropene 0.2 U
108-88-3 Toluene 2.3 J
10061-02-6 Trans-1,3-dichloropropene 0.2 U
79-00-5 1,1,2-Trichloroethane 50 U
127-18-4 Tetrachloroethene 30 ' U
108-90-7  Chlorobenzene . . 50 {+ U
100-41-4 | _Ethylbenzene ‘ 3.9 I J
108-38-3 ._m,p-xylene 4.3 J

: 95-47-6 o-xylene 6.2

© 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U

FORM | VOA

8260B

1050



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-13S-01DL

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808174-05ADL
Sample wt/vol: 2.5 (g/ml) ML Lab File ID: B14448.D

Level: (low/med) LOW Date Received: 08/20/98

% Moisture: not dec. . Date Analyzed: 08/28/98

GC Column: RTXVOA ID: 0.53 (mm) Dilution Factor: 10.0

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

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
© 74-87-3 Chloromethane 20.0 u_ |
. 75-01-4 Vinyl chioride 10.0 U
75-00-3 { Chloroethane 50.0 U
' 75-35-4 1,1-Dichloroethene 50.0 U
- 75-09-2 Methylene chioride ) 23.8 JBD
- 156-60-5 Trans-1,2-dichloroethene 50.0 U
! 75-34-3 1,1-Dichioroethane 50.0 U
. 156-59-2 Cis-1,2-dichloroethene 50.0 U
67-66-3 Chloroform 50.0 U
: 71-55-6 1,1,1-Trichloroethane 50.0 U
. 56-23-5 Carbon tetrachloride 30.0 U
© 71-43-2 Benzene 2.2 JD
107-06-2 1,2-Dichloroethane 30.0 U
79-01-6 Trichloroethene 30.0 U
~ 78-87-5 1,2-Dichloropropane 50.0 U
. 10061-01-5 t Cis-1,3-dichloropropene 2.0 ]
* 108-88-3 | Toluene 4.3 JD
- 10061-02-6 Trans-1,3-dichloropropene 2.0 U
79-00-5 1,1,2-Trichioroethane 50.0 U
©127-184 Tetrachloroethene 30.0 U
. 108-90-7 Chlorobenzene 50.0 U
. 100414 Ethylbenzene 5.6 JD
© 108-38-3 m,p-xylene 6.2 JD
© 95-47-6 o-xylene 8.3 JD
79-34-5 1,1,2,2-Tetrachloroethane 2.0 U
FORM I VOA 8260B

105%



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-17S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808174-01A
Samiple wt/vol: 25.0 (g/ml) ML Lab File ID: B14444.D

Level: (low/med) LOW Date Received: 08/20/98

% Moisture: not dec. Date Analyzed: 08/28/98

GC Column: RTXVOA 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/L Q
. _74-87-3 Chloromethane 2.0 U
© 75-014 Vinyl chloride 1.0 U
- 75-00-3 | Chloroethane 50 | U

75-35-4 1,1-Dichioroethene 50 | U

75-09-2 Methylene chloride 17 ¢ JB
" 156-60-5 Trans-1,2-dichloroethene 5.0 U
. 75-34-3 1,1-Dichloroethane 5.0 U
- 1566-59-2 Cis-1,2-dichloroethene 5.0 U

67-66-3 Chloroform 5.0 v

71-55-6 1,1,1-Trichloroethane 5.0 U
¢ 56-23-5 ‘Carbon tetrachloride 3.0 ]
P 71-43-2 Benzene 1.0 u
. 107-06-2 1,2-Dichloroethane 3.0 U
- 79-01-6 Trichloroethene 3.0 U
78-87-5 1,2-Dichloropropane 5.0 U
-~ 10061-01-5 Cis-1,3-dichloropropene 0.2 U

108-88-3 Toluene 50 { U

10061-02-6 Trans-1,3-dichloropropene 0.2 | U
. 79-00-5 1,1,2-Trichioroethane 5.0 U
. 127-18-4 Tetrachloroethene 3.0 U
~ 108-90-7 Chiorobenzene 5.0 U
: 100-41-4 Ethylbenzene 0.8 J
~ 108-38-3 m,p-xylene 5.0 U
. 95476 o-xylene 5.0 U
 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U

FORM 1 VOA 8260B

1018




Lab Name: GP ENVIRONMENTAL

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code: GPES

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

% Moisture: not dec.

LOW

GC Column:  RTXVOA ID: 0.53  (mm)

Contract: NUS_SOUT

EPA SAMPLE NO.

CF-8-MW-18S-01

Case No.: SAS No.: SDG No.:
WATER Lab Sample ID: 9808174-04A
25.0 (g/ml) ML Lab File ID: B14447.D

Date Received: 08/20/98

Date Analyzed: 08/28/98
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
. 74-87-3 Chioromethane 20 | U
; 75-01-4 Vinyl chloride 10 ! U
. 75-00-3 Chloroethane 5.0 U

. 75-354 1,1-Dichloroethene 5.0 U -
i 75-09-2 Methyiene chloride 1.1 JB
. 156-60-5 Trans-1,2-dichloroethene 5.0 ]
75-34-3 1,1-Dichloroethane 5.0 U
- 156-59-2 Cis-1,2-dichloroethene 5.0 U
i 67-66-3 Chioroform 5.0 U
© 71-55-6 1,1,1-Trichloroethane 5.0 U
© 56-23-5 Carbon tetrachloride 3.0 U
: 71-43-2 i Benzene 1.0 U
107-06-2 | 1,2-Dichloroethane 3.0 U
__79-01-6 ' Trichloroethene 3.0 U
. 78-87-5 i _1,2-Dichloropropane 5.0 U
_ 10061-01-5 : Cis-1,3-dichloropropene 0.2 U
. 108-88-3 i Toluene 5.0 U
© . 10061-02-6 Trans-1,3-dichloropropene 0.2 U
: 79-00-5 1,1,2-Trichloroethane 5.0 U
©127-184 Tetrachloroethene 3.0 U
- 108-90-7 Chlorobenzene 5.0 U
: 100414 Ethylbenzene 5.0 U
 108-38-3 m,p-xylene 5.0 U
. 95-47-6 o-xylene 5.0 U
179-34-5 1,1,2,2-Tetrachloroethane 0.2 U

FORM | VOA 8260B

1046



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

LebName: GP_ENVIRONMENTAL

Lab Code: GPES Case No.: N/A
Matrix: (soillwater)  WATER

Sample wt/vol: 930 (g/ml) ML
Level: (low/med) LOW

decanted:(Y/N)
Concentrated Extract Volume: 1000  (ul)
10 (ub)

GPC Cieanup: (Y/N) N pH: 7

% Moisture:

Injection Volume:

_N_

Contract:
SAS No.: N/A
Lab Sample ID:
Lab File ID;
Date Received:
Date Extracted:

Date Analyzed:
Dilution Factor:

NUS_SOUT
SDG No.:
9808174-03G

EPA SAMPLE NO.

CF8MW0€S01

N/A

D12644.D

082098

08/25/98

09/01/98

1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/l orug/Kg) UGI/L - Q
91-20-3 Naphthalene 6 i U
91-57-6 2-Methylnaphthalene 6 i U i

FORM 1 SV-1 8270C



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: GP_ENVIRONMENTAL Contract: NUS_SOUT Cramw10s0
Lab Code: GPES Case No.: N/A SASNo.. NJA_~ SDGNo.. N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808174-02G
Sample wtivol: 960 (g/ml) ML Lab File ID: D12643.D
Level: (low/med) LOw Date Received: 08/20/98
% Moisture: decanted:(Y/N) ~ N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 09/01/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7
CONCENTRATION UNITS:

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

| 91-20-3 . Naphthalene Zg 31

. 91-57-6 : 2-Methyinaphthalene i 22

FORM | SV-1 8270C

AN 14



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GP_ENVIRONMENTAL Contract:  NUS_SOUT Cremw13so1
Lab Code: GPES Case No.: N/A SAS No.: N/A SDG No.: N/A
Matrix: (soitwater)  WATER Lab Sample ID: 9808174-05G
Sample wt/vol: 900 (g/ml) ML Lab File ID: D12876.D

Level: (low/med) LOW Date Received: 08/20/98

% Moisture: decanted:(Y/N) N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 09/17/98

EPA SAMPLE NO.

Injection Volume: 1.0 (ul)

GPC Cleanup: (Y/N) N pH: 7

Dilution Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
| 91-20-3 Naphthalene 69
( 91-57-6 2-Methyinaphthalene 65
FORM | SV-1 8270C

2041



-

1B EPA SAMPLE NO.

. SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
Lab Name: GP_ENVIRONMENTAL Contract:  NUS_SOUT CraMw17801
Lab Code: GPES Case No.: N/A SAS No.. N/A  SDG No.: N/A
Matrix: (soiliwater) ~ WATER Lab Sample ID: 9808174-01G
Sample wt/vol: BBQ (g/ml) ML Lab File ID: D12642.D
Level: (low/med) LOW Date Received: 08/20/98
% Moisture: decanted:(Y/N) N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 09/01/98
Injection Volume: 1.0 (u) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
91-20-3 { Naphthalene i 13 :
! 91-57-6 ! 2-Methyinaphthalene ! 6 ' J
FORM | SV-1 8270C



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Leb Name: GP_ENVIRONMENTAL Contract: NUS_SOUT CraMW18S01
Lab Code: GPES Case No.: N/A SASNo.. NJA ~ SDG No.. N/A
‘Matrix: (soil/water) WATER Lab Sample ID: 9808174-04G
Sample wt/vol: 840 (g/ml) ML Lab File ID; D12645.D

Level: (low/med) LOW Date Received: 08/20/98

% Moisture: decanted:(Y/N) N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 09/01/98

Injection Volume: 1.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/Lorug/Kg) UGIL Q
91-20-3 Naphthaiene 7 ! U
91-57-6 2-Methyinaphthalene 7 U

Pl
FORM | SV-1 B270C

2038



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-06S-0]

LabName: GPL Laboratories Contract: NUS

Lab Code: GPL Case No.: 9808174  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-03D
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10777.D
Level: (low/med) . LOW Date Received:

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

Concentrated Extract Volume: 1 (ub) Date Analyzed: 09/01/98
Injection Volume:  500. (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
74-82-8 Methane 51.2 EB
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 U

FORM 1 SV-1 8015GAS

3024



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-06S-01 DL

Lab Name: GPL Laboratories Contract: NUS

Lab Code: GPL Case No.: 9808174  SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808174-03D 5X
Sample wt/vol: 10 (g/ml) ML Lab Fite ID: N10783.D

Level: (low/med) LOW Date Received:

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

Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/01/98
Injection Volume: % (uL) Dilution Factor: 5.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGI/L Q
74-82-8 Methane . 46.6 BD s
74-84-0 Ethane 29.0 U
74-85-1 Ethylene 31.2 U

FORM I SV-1 8015GAS

3021




1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-10S-01

Lab Name: GPL Laboratories Contract: NUS ‘

Lab Code: GPL Case No.: 9808174 SASNo.  SDGNo:
Matrix: (soil/water) WATER Lab Sample ID: 8808174-02D
Sample wtivol: 10 (g/ml) ML Lab File ID: N10776.D
Level: (low/med) LOW Date Received:

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

Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/01/98
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 4.7 8402~ | EB |\ mMI7-229%
74-84-0 . Ethane 5.8 U i
74-85-1 Ethylene 6.2 U
FORM | SV-1 80‘i5GAS

- 3018



1B EPA SAMPLE NO.

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET
' CF-8-MW-10S-01 DL

Lab Name: GPL Laboratories Contract: NUS
Lab Code: GPL Case No.: 9808174  SAS No.: SDG No.:
" Matrix: (soil/water) WATER Lab Sample ID: 9808174-02D 50X
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10782.D
Level: (low/med) LOW Date Received:
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/01/98
injection Volume:  500. (ul) Dilution Factor: 50.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
74-82-8 | Methane 894.5 D vd
74-84-0 Ethane 290.0 U
74-85-1 Ethylene 312.0 U
74-82-8 ethane- 5695 B
Tk B Ethane 200-8 Y
F4-85-% Ethylene 342-0 Y
FORM | SV-1 8015GAS

3015



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-13S-01

Lab Name: GPL Laboratories Contract: NUS

Lab Code: GPL Case No.. 9808174 SASNo.  SDGNo.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-05D
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10780.D
Level: (low/med) LOW Date Received:

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

Concentrated Extract Volume: 1- (uL) Date Analyzed: 09/01/98
Injection Volume:  500. (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
74-82-8 Methane 2578.1 EB
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 U

FORM | SV-1 8015GAS

3033



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name; GPL Laboratories

Contract: NUS

EPA SAMPLE NO.

/
CF-8-MW-18%-01 DL

%<

Lab Code: GPL Case No.: 9808174  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-05D 200X
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10784.D
Level: (low/med) LOW Date Received:
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/01/98
injection Volume:  500. (ul) Dilution Factor: 200.0
GPC Cleanup: (Y/N) N pH:
_ CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
74-82.8 Methane 19200 | 8D |
74-84-0 Ethane 1160.0 U
74-85-1 Ethylene 1248.0 U

FORM | SV-1 8015GAS

3030



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-178-01

Lab Name: GPL Laboratories Contract: NUS

Lab Code: GPL Case No.: 9808174  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-01D
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10775.D
Level: (low/med) LOW Date Received:

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

Concentrated Extract Volume: 1 Date Analyzed: 09/01/98
Injection Volume:  500. (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
74-82-8 Methane 321.3 EB
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 U

FORM | SV-1 8015GAS

3012



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-17S8-01 DL

Lab Name: GPL Laboratories Contract: NUS

Lab Code: GPL Case No.: 9808174  SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808174-01D 20X
Sample wtivol: 10 (g/ml) ML Lab File ID: N10781.D

Level: (low/med) LOW Date Received:

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

Concentrated Extract Volume: 1 {(uL) Date Analyzed: 09/01/98

Injection Volume:  500. (uL) Dilution Factor:  20.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (uglL or ug/Kg) UGIL Q
74828 Methane 346.0 g0 v
74840 Ethane 116.0 U
74-85-1 Ethylene 124.8 U

FORM | SV-1 8015GAS

<« 3009



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL Laboratories

Contract: NUS

EPA SAMPLE NO.

CF-8-MW-18S-01

Lab Code: GPL Case No.; 9808174  SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID: 9808174-04D
Sample wt/ivol: 10 (g/ml) ML Lab File 1D; N10779.D
Level: (low/med) LOW Date Received:
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/01/98
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 21.0 B
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 U
74-87-8 Methare 22-2 B—
74-84-0 Fthane 5.8 Y
74-85-1 Ethylere 62 =)

" FORM I SV-1 8015GAS

3027



Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-10-8-166

TO:

DATE: OCTOBER 23, 1998
FROM: JUSTIN ORBICH - CC: DV FILE

SUBJECT: ORGANIC DATA VALIDATION - VOA/SVOA/DISSOLVED GAS
CTO 039 - CECIL FIELDS, FLORIDA
SDG 9808191

SAMPLES: 5/Aqueous

CF-8-MW-01S-01 ~ CF-8-MW-02i-01
CF-8-MW-03D-01 CF-8-MW-04S-01
CF-8-MW-09S-01

OVERVIEW

The sample set for CTO 039, SDG 9808191, Cecil Field, Florida consists of five (5) agueous
environmental samples. The samples were analyzed for selected Target Compound List (TCL)
volatiles and selected semivolatile compounds, which includes 2-methylnaphthalene and
naphthalene.  Samples CF-8-MW-01S-01, CF-8-MW-04S-01, and CF-8-MW-09S-01 were
analyzed for selected dissolved gases, which include methane, ethane, and ethene.

The samples was collected by Tetra Tech, NUS on August 21, 1998, and analyzed by GP
Environmental Services. All analyses were performed in accordance with Naval Facilities
Engineering Service Center (NFESC) Quality Assurance/Quality Control (QA/QC) criteria. The
volatiles, semivolatiles, and dissolved gasses were analyzed according to SW-846 Method 8260B
and 8270C and RSK SOPs 175 & 147, respectively. The data in this SDG was validated with
regard to the foliowing parameters:

Data Completeness
Holding Times
Initial/continuing calibrations
. Laboratory method/field quality control blank results
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 following table summarizes the maximum concentrations of volatile. organic compounds
found in the method/field quality control blanks.

Compound Concentration _ Aqueous Action Lével
Methylene Chloride 0.8pg/L ' 8.0pg/L
Chloroform - .0.2ng/L 1.0pg/L

Trichloroethene 0.2ug/L 1.0pg/L



PITT-10-8-166

MEMO TO: MARK SPERANZA
DATE: OCTOBER 23, 1998 — PAGE 2

Blank Contamination

e Value < Contract Required Quantitation Limit (CRQL); report CRQL followed by a U.
e Value > CRQL and < Action level; report value followed by a U.
e 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 these compounds in the affected sampies were
qualified in the manner indicated by the blank action table. The positive results for methylene
chloride and ftrichloroethene were qualified as nondetected, (U), as a result of blank
contamination.

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

SEMIVOLATILE FRACTION

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

DISSOLVED GASES

The foliowing table summarizes the maximum concentration of -a dissolved gas organic
compound found in the method/field quality control biank. '

Compound Concentration Agueous Action Level
Methane 1.8ug/L 9.0ug/L

Blank Actions

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

Dilution factors and sample aliquot were taken into consideration during the application of all
action levels. No action was warranted due to the results being greater than the action level.

ADDITIONAL COMMENTS

in the semivolatile fraction, the laboratory did not include the complete field identification number
on the Form Is. The data reviewer amended the affected forms.

In the dissolved gas fraction, samples, CF-8-MW-01S-01, CF-8-MW-04S-01, CF-8-MW-09S-01
were diluted 20X, 50X, and 5X, respectively, due to the exceedance of methane above the
instruments linear calibration range. Results from the dilution were transposed over the undiluted
sample results and used for validation purposes.



PITT-10-8-166

MEMO TO: MARK SPERANZA
DATE: - OCTOBER 23, 1998 - PAGE 3

EXECUTIVE SUMMARY

Laboratory Performance Issues: In the volatile fraction, methylene chloride, chloroform, and
trichloroethene were detected as blank contaminants. In the dissolved gas fraction, methane was
detected as a blank contaminant. . In the semivolatile fraction, the laboratory incorrectly labeled
the EPA field identification on the Form s. In the dissolved gas fraction, samples, CF-8-MW-01S-
01, CF-8-MW-04S-01, and CF-8-MW-09S-01 were diluted due to the exceedance of the
instruments linear calibration range.

Other Issues Affecting Data Quality: None



PITT-10-8-166

MEMO TO: MARK SPERANZA
DATE: OCTOBER 23, 1998 — PAGE 4

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for
Organic Data Validation (2/94), 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.

"I 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)."

C = QLD

ustin Orbich
Chemist/Data Validator
Tetra Tech, NUS

Joseph A. Samchuck
Data Validation Quality Assurance Officer
Tetra Tech, NUS

Attachments:
1. Appendix A - Qualified Analytical Resuits
2. Appendix B - Results as reported by the Laboratory

3. Appendix C - Support Documentation



MEMO TO: MARK SPERANZA
DATE: OCTOBER 23, 1998 — PAGE 5§

NAS CECIL FIELD
SDG 9808191

TABLE 1 - RECOMMENDATION SUMMARY

PITT-10-8-166

Sample No. VOA SVOA GAS

CF-8-MW-01S-01 A

CF-8-MW-02!-01 A

CF-8-MW-03D-01 !

CF-8-MW-04S-01 A2 J!

CF-8-MW-09S-01 Al

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

A' - Accept data, but qualify positive result for methylene chloride as nondetected, (U), as a
result of blank contamination.

A? - Accept data, but qualify positive result for trichloroethene as nondetected, (U), as a result
of blank contamination.

J'- Accept data, but qualify positive results below the contract required quantitation limit

(CRAQL) as estimated (J).



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-01S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SASNo.. SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808191-02A

Sample wt/vol: 25.0 (g/ml) ML Lab File ID: B14582.D

Level. (low/med) LOW Date Received: 08/22/98

% Moisture: not dec. ) Date Analyzed: 09/04/98

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

Soil Extract Volume: (ul) Soil Aliguot Volume: (ul)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
i 74-87-3 Chloromethane 2.0 U
¢ 75-014 Vinyl chloride 1.0 U
i 75-00-3 Chloroethane 5.0 U
i 75-354 1,1-Dichloroethene 5.0 U
i 75-09-2 Methylene chloride 0.8 JB
i 156-60-5 Trans-1,2-dichloroethene 5.0 U
75-34-3 1,1-Dichloroethane 5.0 U
© 156-59-2 Cis-1,2-dichloroethene 5.0 U
67-66-3 Chioroform 5.0 U
- 71-55-6 1,1,1-Trichloroethane : 5.0 U
. 56-23-5 Carbon tetrachloride 3.0 U
. 71-43-2 Benzene 1.0 U
. 107-06-2 __|_1,2-Dichloroethane 3.0 Y]
. 79-01-6 Trichloroethene 3.0 U
: 78-87-5 1,2-Dichloropropane 5.0 U
. 10061-01-5 . Cis-1,3-dichloropropene 0.2 U
: 108-88-3 Toluene - 5.0 U
© 10061-02-6 Trans-1,3-dichloropropene 0.2 U
- 79-00-5 1,1,2-Trichloroethane 5.0 U
. 127-184 Tetrachloroethene 3.0 U
. 108-90-7 Chlorobenzene - 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
! 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U
FORM I VOA 8260B

1028



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-02]-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: ' SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808191-05A
Sample wt/vol: 25.0 (g/ml}y ML Lab File ID: B14585.D

Level: (low/med) LOW Date Received: 08/22/98

% Moisture: not dec. - Date Analyzed: 09/04/98

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) UGI/L Q
. 74-87-3 Chloromethane . 2.0 v
: 75-01-4 Vinyl chloride 1.0 U
i 75-00-3 Chloroethane 5.0 U
. 75-35-4 1,1-Dichloroethene 5.0 U
i 75-09-2 Methylene chloride - 0.6 JB
' 156-60-5 Trans-1,2-dichloroethene 5.0 U
75-34-3 1,1-Dichloroethane 5.0 U
156-59-2 Cis-1,2-dichloroethene 5.0 U
! 67-66-3 Chloroform 5.0 U
i 71-55-6 1,1,1-Trichloroethane 5.0 U
i 56-23-5 Carbon tetrachioride 3.0 U
© 71-43-2 Benzene 1.0 U
. 107-06-2 1,2-Dichloroethane 3.0 U
i 79-01-6 Trichioroethene ) 3.0 U
i 78-87-5 1,2-Dichloropropane 5.0 U
¢ 10061-01-5 Cis-1,3-dichloropropene 0.2 U
108-88-3 Toluene 5.0 U
10061-02-6 Trans-1,3-dichloropropene 0.2 U
! 79-00-5 1,1,2-Trichloroethane 5.0 U
127-18-4 Tetrachloroethene 3.0 U
i 108-90-7 Chlorobenzene 5.0 U
i 100-41-4 Ethylbenzene 5.0 U
{ 108-38-3 m,p-xylene 5.0 U
. 95-47-6 o-xylene 5.0 U
i 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U
FORM | VOA 82608

1097



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GP ENVIRONMENTAL

Contract:  NUS_SOUT

EPA SAMPLE NO.

CF-8-MW-03D-01

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808191-03A

Sample wtivol: 25.0 (g/ml) ML Lab File ID: B14583.D

Level: (low/med) LOW Date Received: 08/22/98

% Moisture: not dec. Date Analyzed: 09/04/98

GC Column: RTXVOA 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/L Q /
|_74-87-3 Chloromethane 2.0 ]
© 75-014 Vinyl chloride 1.0 U
i 75-00-3 Chloroethane 5.0 U
. 75-35-4 1,1-Dichioroethene 5.0 U
! 75-09-2 Methyiene chloride 0.6 JB
. 156-60-5 Trans-1,2-dichloroethene 5.0 U
. 75-34-3 1,1-Dichloroethane 5.0 U
. 156-59-2 Cis-1,2-dichloroethene 5.0 U
| 67-66-3 Chloroform 5.0 U
. 71-55-6 1,1,1-Trichloroethane 5.0 Y]
i 56-23-5 Carbon tetrachloride 3.0 U
! 71-43-2 Benzene 1.0 U
i 107-06-2 1,2-Dichloroethane 3.0 U
- 79-01-8 Trichloroethene 3.0 U
- 78-87-5 1,2-Dichloropropane 5.0 U
: 10061-01-5 Cis-1,3-dichloropropene 0.2 U
108-88-3 Toluene 5.0 U
10061-02-6 Trans-1,3-dichloropropene 0.2 U

it 79-00-5 1,1,2-Trichloroethane 5.0 U
i 127-184 Tetrachloroethene 3.0 U
: 108-90-7 Chlorobenzene 5.0 U
! 100-414 Ethylbenzene 5.0 U
{ 108-38-3 m,p-xvilene 5.0 vV
[ 95-47-6 o-xylene 5.0 U
: 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U

-

FORM | VOA

8260B

1032



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-03D-01RE

Lab Name: GP ENVIRONMENTAL Contract. NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808191-03BRE

Sample wi/vol: 25.0 (g/ml) ML Lab File 1D: B14855.D

Level: (low/med) LOW Date Received: 08/22/98

% Moisture: not dec. Date Analyzed: 09/17/98

GC Column: ‘RTXVOA 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/L Q
74-87-3 Chloromethane 2.0 U
75-014 Vinyi chloride 1.0 U
75-00-3 Chloroethane 5.0 U

: 75-35-4 1,1-Dichloroethene 5.0 U

i 75-09-2 Methylene chloride 0.6 JB

t 156-60-5 Trans-1,2-dichloroethene 5.0 U
75-34-3 1,1-Dichloroethane 5.0 U’
156-59-2 Cis-1,2-dichloroethene 5.0 )
67-66-3 Chloroform 5.0 U
71-55-6 1,1,1-Trichloroethane 5.0 U
56-23-5 Carbon tetrachloride 3.0 U
71-43-2 Benzene 1.0 U

i 107-06-2 1,2-Dichloroethane 3.0 )

i 79-01-6 Trichloroethene 3.0 U

. 78-87-5 1,2-Dichloropropane 5.0 U
10061-01-5 Cis-1,3-dichloropropene 0.2 U
108-88-3 Toluene 5.0 U
10061-02-6 Trans-1,3-dichloropropene 0.2 U
79-00-5 1,1,2-Trichloroethane 5.0 U
127-184 Tetrachloroethene 3.0 U

| 108-90-7 Chlorobenzene 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
79-34-5 1,1,2,2-Tetrachioroethane 0.2 U

FORM | VOA 8260B

-~ DD



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-04S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT
Lab Code: GPES Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER - Lab Sample ID: 9808191-04A
Sample wt/vol: 25.0 (g/ml) ML Lab File 1D: B14584.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: not dec. Date Analyzed: 09/04/98
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) UG/L Q
| 74-87-3 Chloromethane 2.0 U
. 75-01-4 Vinyl chloride 1.0 U
¢ 75-00-3 Chloroethane 5.0 U
{ 75-354 1,1-Dichloroethene 27.9
I 75-09-2 Methylene chloride 0.6 JB
© 156-60-5 Trans-1,2-dichloroethene 0.3 J
i 75-34-3 1,1-Dichloroethane 51.4
. 156-59-2 Cis-1,2-dichioroethene 5.0 U
| 67-66-3 Chloroform 50 | U
. 71-55-6 1,1,1-Trichloroethane 5.0 v
. 56-23-5 Carbon tetrachloride 3.0 U
© 71-43-2 - Benzene 1.9
- 107-06-2 1,2-Dichloroethane 3.0 U
: 79-01-6 Trichioroethene 0.1 J
: 78-87-5 1,2-Dichloropropane 5.0 U
10061-01-5 Cis-1,3-dichloropropene 0.2 U
i 108-88-3 Toluene 5.0 U
¢ 10061-02-6 Trans-1,3-dichloropropene 0.2 U
- 79-00-5 1,1,2-Trichloroethane 5.0 U
. 127-184 Tetrachloroethene 3.0 U
. 108-90-7 Chlorobenzene 5.0 U
: 100-41-4 Ethylbenzene 1.4 J
108-38-3 m,p-xylene 0.2 J
95-47-6 o-xylene 0.9 J
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U
FORM I VOA 8260B

1040



Lab Name:

GP ENVIRONMENTAL

1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Code:
Matrix: (soil/water)
Sample wt/vol:
Level: (low/med)

% Moisture: not dec.

GPES
WATER
12.5
LOW

RTXVOA ID: 0.53

Case No.:

(g/mi) ML |

Contract: NUS_SOUT
SAS No.:

EPA SAMPLE NO.

CF-8-MW-04S-01DL

SDG No.:

Lab Sample ID: 9808191-04BDL

Lab File ID:
Date Received: 08/22/98
Date Analyzed:

B14856.D

09/17/98

GC Column: (mm) Dilution Factor; 2.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
| 74-87-3 Chloromethane 4.0 U
t75-01-4 Vinyl chloride 2.0 U
. 75-00-3 Chloroethane 10.0 U
. 75-354 1,1-Dichloroethene 20.2 D
. 75-09-2 Methylene chloride 1.8 JBD
156-60-5 Trans-1,2-dichloroethene 10.0 U
75-34-3 1,1-Dichloroethane 48.7 D #»
156-59-2 Cis-1,2-dichloroethene 15.7 D
67-66-3 Chloroform 0.2 JBD
71-55-6 1,1,1-Trichloroethane 0.5 JD
56-23-5 Carbon tetrachloride 6.0 U
71-43-2 Benzene 1.3 JD
107-06-2 1,2-Dichloroethane 6.0 U
I 79-01-6 Trichloroethene 1.9 JBD
¢ 78-87-5 1,2-Dichloropropane 10.0 U
. 10061-01-5 Cis-1,3-dichioropropene 0.4 U
- 108-88-3 Toluene 10.0 U
10061-02-6 Trans-1,3-dichloropropene 0.4 U
79-00-5 1,1,2-Trichioroethane 10.0 U
127-18-4 Tetrachloroethene 6.0 U
108-90-7 Chlorobenzene 10.0 U
100414 Ethylbenzene 0.9 JD
. 108-38-3 m,p-xylene 10.0 8]
95-47-6 o-xylene 0.6 JD
79-34-5 1,1,2,2-Tetrachloroethane 0.4 U
FORMI1 VOA 8260B

1048



1A EPA SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-09S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808191-01A

Sample wtivol; 25.0 (g/ml) ML Lab File ID: B14581.D

Level: (low/med) LOW Date Received: 08/22/98

% Moisture: not dec. : Date Analyzed: 09/04/98

GC Column: RTXVOA 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/L Q
| 74-87-3 Chioromethane 2.0 8]
. 75-01-4 Vinyl chloride 1.0 U
i 75-00-3 Chloroethane 5.0 U
i 75-354 1,1-Dichloroethene 2.6 J
i 75-09-2 Methylene chloride 0.8 JB
: 156-60-5 Trans-1,2-dichloroethene 5.0 U
| 75-34-3 1,1-Dichloroethane 1.5 J
! 156-59-2 Cis-1,2-dichloroethene 5.0 U
i 67-66-3 Chloroform ' 5.0 U
© 71-55-6 1,1,1-Trichloroethane 5.0 U
¢ 56-23-5 Carbon tetrachloride 3.0 U
L 71-43-2 Benzene 10 | U
. 107-06-2 1,2-Dichloroethane . 3.0 | U
: 79-01-6 Trichloroethene 3.0 U
. 78-87-5 1,2-Dichloropropane 5.0 U
: 10061-01-5 Cis-1,3-dichloropropene 0.2 U
: 108-88-3 Toluene 5.0 V)
© 10061-02-6 Trans-1,3-dichioropropene 0.2 U
. 79-00-5 1,1,2-Trichloroethane 5.0 U
i 127-184 Tetrachloroethene 3.0 U
: 108-90-7 Chlorobenzene 5.0 U
" 100-414 Ethylbenzene 5.0 U
. 108-38-3 m,p-xylene 5.0 U
| 95476 o-xylene 5.0 U
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U
FORM | VOA 8260B

1018



VOLATILE ORGANICS ANALYSIS DATA SHEET

1A

EPA SAMPLE NO.

CF-8-MW-09S-01RE

9808191-01BRE

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:
Matrix: (soil/water) WATER Lab Sample ID:

Sample wt/vol: 25.0 {g/ml) ML Lab File ID: B14854.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: not dec. Date Analyzed:

RTXVOA ID: 0.53

09/17/98

GC Column: - (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
| 74-87-3 Chloromethane 2.0 u
i 75-014 Viny| chloride 1.0 U

75-00-3 Chloroethane 5.0 U
i 75-354 1,1-Dichioroethene 1.6 J
: 75-09-2 Methylene chloride 0.7 JB
© 156-60-5 Trans-1,2-dichloroethene 5.0 U
i 75-34-3 1,1-Dichloroethane 1.7 J
: 156-59-2 Cis-1,2-dichloroethene 5.0 U
' 67-66-3 Chloroform 5.0 U
- 71-55-6 1,1,1-Trichloroethane 5.0 U
. 56-23-5 Carbon tetrachloride 3.0 U
© 71-43-2 Benzene 1.0 U
. 107-06-2 1,2-Dichloroethane 3.0 U
: 79-01-6 Trichloroethene 0.2 JB
. 78-87-5 1,2-Dichioropropane 5.0 U
© 10061-01-5 Cis-1,3-dichloropropene - 0.2 U
~ 108-88-3 Toluene 5.0 U
© 10061-02-6 Trans-1,3-dichloropropene 0.2 U
. 79-00-5 1,1,2-Trichloroethane 5.0 U
;. 127-18-4 Tetrachloroethene 3.0 U
. 108-90-7 Chiorobenzene 5.0 U
i 100-41-4 Ethylbenzene 5.0 U
i 108-38-3 m,p-xylene 5.0 U
i 95-47-6 o-xylene 5.0 U
i 79-34-5 1,1,2 2-Tetrachloroethane 0.2 U

FORM | VOA 8260B

1023



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL_LABORATORIES

Lab Code: GPLL Case No.: N/A

Matrix: (soil/water) WATER

Sample wiivol: 900 (g/ml) ML

Level: (low/med) LOW

Contract:  NUS_SOUT

EPA SAMPLE NO.

[CF-%- 6\8-o
~MNGEE4 AC

.

SAS No.: N/A SDG No.: N/A

Lab Sample ID: 9808191-02G

Lab File ID: C16600.D

Date Received: 08/22/98

% Moisture: "decanted:(Y/N) N Date Extracted: 08/28/98
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 09/02/98
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7

' CONCENTRATION UNITS:

CAS NO. 'COMPOUND (ug/L orug/Kg) UGI/L Q
91-20-3 Naphthalene 7 )
91-57-6 2-Methylnaphthalene 7 U

FORM1 SV-1 8270C

2017



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CE-t=-021-0\
NGRS S0

Lab Name: GPL_LABORATORIES Contract: NUS_SOUT o/ 3r/al
Lab Code: GPLL Case No.: N/A SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: $808191-05D
Sample wt/vol: 990 {g/ml) ML Lab File ID: C16603.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: decanted:(Y/N) N Date Extracted: 08/28/98
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 09/02/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH: 7

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
91-20-3 Naphthaiene ' 6 U
91-57-6 2-Methylnaphthalene 6 U

FORM | SV-1 8270C

2027



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL_LABORATORIES

Lab Code: GPLL Case No.: N/A
Matrix: (soil/water) WATER

Sample wt/vol: 1000 {g/ml) ML
Level: (low/med) LOW

% Moisture: "decanted:(Y/N)
Concentrated Extract Volume: 1000  (ul)
injection Volume: 1.0 (uL)

GPC Cleanup: (Y/N) N pH: 7

EPA SAMPLE NO.

Contract: NUS_SOUT

LF-%- OBZn-0l
«AONOIBE- ,
1o/2

SASNo. NJA  SDG No.. N/A

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:
Date Analyzed:
Dilution Factor: 1.0

C16601.D

08/28/98

CONCENTRATION UNITS:

9808191-03D
08/22/98

09/02/98

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
91-20-3 Naphthalene 6 U
91-57-6 2-Methyinaphthalene 6 U

FORM | SV-1 8270C

2020



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL_LABORATORIES

Contract: NUS_SOUT

EPA SAMPLE NO.

CE=-F~ oS-l
WMWORSTOT Lo
W/23/g

Lab Code: GPLL Case No.. N/A SAS No.. N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808191-04G
Sample wt/vol: 980 (g/mi) ML Lab File ID: C16602.D
Level: (Iow/med) LOW Date Received: 08/22/98
% Moisture: "decanted:(Y/N) N Date Extracted: 08/28/98
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 09/02/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UG/L Q
91-20-3 Naphthalene 1 J
91-57-6 2-Methyinaphthalene 6 U

FORM | SV-1 8270C

20

I)



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-0%-

ol
“MWOI004 2o

Lab Name: GPL_LABORATORIES Contract: NUS_SOUT /3
Lab Code: GPLL Case No.: N/A SAS No.: N/A ~ 8DG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808191-01G
Sample wt/vol: 950 (g/ml) ML Lab File ID: C16599.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: "decanted:(Y/N) N Date Extracted: 08/28/98
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 09/02/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7 -

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/L Q
91-20-3 Naphthalene 6 U
91-57-6 2-Methyinaphthalene 6 U

FORM | SV-1 8270C

2014



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-01S-01

Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPES Case No.: 9808191 SAS No.: N/A  SDG No.: N/A
Matrix: (soil/lwater)  WATER Lab Sample ID: 9808191-02D
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10790.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: decanted:(Y/N) ___N_ Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/02/98
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 268.6 EB
74-84-0 Ethane 5.8 u
74-85-1 Ethylene 6.2 u

FORM | SV-1 8015M

40195



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYS!S DATA SHEET
Lab Name: GPL LABORATORIES Contract  NUS_SOUT CF-8-MW-015-01 DL
Lab Code: GPES Case No.: 9808191 SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808191-02D 20X
Sample wt/vol: 10 (g¢/ml) ML Lab File ID: N10793.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: “decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/02/98
Injection Volume: ﬂ (uL) Dilution Factor: 20.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
74-82-8 Methane 299.0 BD v
74-84-0 Ethane 116.0 U
74-85-1 Ethylene 124.8 U

FORM | SV-1 8015M

4018




1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-04S-01

Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPES Case No.: 9808191 SASNo.. NJA  SDG'No.. N/A
‘Matrix: (soil/water) WATER Lab Sample ID: 9808191-04D
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10791.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/02/98
Injection Volume:  500. (ul) Dilution Factor. 1.0
GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
74-82-8 Methane 609.8 EB
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 18]

FORM | SV-1 8015M

4021




SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

1B

EPA SAMPLE NO.

CF-8-MW-04S-01 DL

Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPES Case No.: 9808191 SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808191-04D50X
Sample wtivol. 10 (g/ml) ML Lab File ID: N10794.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/02/98
Injection Volume:  500. (ul) Dilution Factor: 50.0
GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
74-82-8 Methane 750.5 BD |
74-84-0 Ethane 290.0 U
74-85-1 Ethylene 312.0 U

FORM | SV-1 8015M

4024



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-09S-01

Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: GPES Case No.: 9808191 SAS No.: N/A SDG No.: NA
Matrix: (soil/water) WATER Lab Sample ID: 9808191-01D
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10789.D
Level: (low/med) LOW Date Received: 08/22/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/02/98
Injection Volume:  500. (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
74-82-8 Methane 57.6 EB
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 U

FORM | SV-1 8015M

09



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW.-09S-01 DL

Lab Name: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPES Case No.: 9808191  SAS No.. N/A SDG No.: N/A
Matrix; (soil/water) WATER Lab Sample ID: 9808191-01D 5X
Sample wt/vol 10 (g/mi) ML Lab File ID: N10782.D

Level: (low/med) LOW Date Received: 08/22/98

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

Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/02/98
Injection Volume:  500. (ulL) Dilution Factor: 5.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (uglL or ug/Kg) UGIL o)
74-82-8 Methane s | 903 BD |
74-84-0 Ethane 20.0 U
74-85-1 Ethylene 31.2 u
FORM | SV-1 8015M

4012



Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-10-8-153
T0: M. SPERANZA DATE: OCTOBER 22, 1998
FROM: GRETCHEN PHIPPS " COPIES: DV FILE

SUBJECT: DATA VALIDATION-VOLATILES, SEMIVOLATILES, METALS AND
MISCELLANSEOUS
CTO 039 - CECIL FIELD °
SDG - 9808167

SAMPLES: 2/Aqueous/
CF-8-MW-23S-01 CF-8-MW-241-01
Overview

The sample set for CTO 039, NAS Cecil Field, SDG 9808167, consists of two (2) aqueous
environmental samples.

Sample CF-8-MW-23S-01 was analyzed for select metals, select volatiles, dissclved methane,
ethane, and ethene, select semivolatiles, anions, dissolved organic carbon, dissolved sulfide,
alkalinity and ammonia. Sample CF-8-MW-241-01 was analyzed for select metals, volatiles and
semivolatiles. The samples were collected by Tetra Tech NUS on August 18, 1998 and analyzed
by GP Environmental Services.

Select metals analyses were conducted using SW-846 method 6010B. Select volatiles analyses
were conducted using SW-846 method 5030B/8260B. Dissolved methane, ethane, and ethene
analyses were conducted using RSK SOP’s 175/147. Select semivolatiles analyses were
conducted using SW-846 method 8270C. Anions analyses were conducted using EPA method
300. Dissolved organic carbon analyses were conducted using SM method A5310C. Reactive
sulfide analyses were conducted using RPA method 376.1. Alkalinity analyses were conducted
using EPA method 310.1. Ammonia analyses were conducted using EPA method 350.1.

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.

*

The attached Tables 1 and 2 summarizes the validation recommendations which were based on
the foliowing information: i .




MEMO TO: M. SPERANZA -PAGE 2 PITT-10-8-153
DATE: OCTOBER 22, 1998

INORGANIC

Laboratory Blank Analyses

Affected samples: All
Maximum Action
Analyte Concentration Level(agueous)
Magnesium 87.6ug/L 438ug/L

An action level of 5X the maximum concentration has been used to evaluate the sample data for
blank contamination. No action was taken since the results for magnesium were greater than the
action level.

ORGANIC
Affected samples: All
Maximum Action
Analyte Concentration Level(agueous)
Methylene Chioride 7.3ug/L 73.0ug/L
Methane 2.4ug/L 12.0pg/L

An action level of 5X the maximum concentration for methane and an action level of 10X the
maximum concentration for methylene chloride have been used to evaluate the sample data for
blank contamination. Positive results < the action leve! for methylene chloride were qualified, “U”,
as a result of blank contamination. No action was taken for methane since all results reported for
methane were greater than the action level.

Executive Summary

Laboratory Performance: Magnesium, methylene chloride and methane were present in the
laboratory preparation blanks. ’

Other Factors Affecting Data Quality: None.



MEMO TO: M. SPERANZA - PAGE 3 PITT-10-8-153
DATE: OCTOBER 22, 1998

The Data for these analyses were reviewed with reference to the “National Functional Guidelines
for Organic and 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).”

(’/a\,cfd% Co

Tetra Tech NUS !
Gretchen A. Phipps

7 :

ﬂ//

%tra Tech NUS "~

Joseph A. Samchuck
Quality Control Officer




ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
235-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS167
Matrix (soil/water): WATER Lab Sample ID: 9808167-02
Level (low/med) : LOW Date Received: 08/19/98
% 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 12100 |_ P_

7440-36-0 |Antimony _ s

7440-38-2 |Arsenic _ __

7440-39-3 [Barium _ .

7440-41-7 |[Beryllium _ _

7440-43-9 [Cadmium _ _

7440-70-2 |Calcium 14800 |_ P_

7440-47-3 |Chromium _ . .

7440-48-4 |Cobalt _ .__

7440-50-8 |Copperxr - -

7439-89-6 |1ron 2280 | _ P_

7439-92-1 |Lead _ _

7439-95-4 [Magnesium 1780 (B P

7439-96-5 (Manganese _ .

7439-97-6_|Mercury _ _

7440-02-2 |Nickel _ _

7440-09-7 [Potassium 917 |B P

7782-49-2 (Selenium _ .

7440-22-4 |Silver _ .

17440-23-5_ |Sodium 3330 |B P

7440-28-0 |Thallium _ _

7440-62-2 |Vanadium _ _

7440-66-6 |2inc _ ___

Cyanide _ —
7740-42-8 [(Boron _ _
7740-42-0 |Tin _ _
Color Before: BROWN Clarity Before: CLOUDY Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

3000



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
241-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS167
Matrix (soil/water): WATER Lab Sample ID: 9808167-01
Level (low/med): LOW Date Received: 08/19/98
% Sclids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L

CAS No. Analyte Concentration|C Q M

7429-90-5 |Aluminum 776 |_|* P

7440-36-0 |Antimony _ .

7440-38-2 |Arsenic _ .

7440-39-3 |Barium _ .

7440-41-7 |Beryllium _ .

7440-43-9 |Cadmium _ —

7440-70-2 |Calcium 32400 |_ D

7440-47-3 |Chromium _ _

7440-48-4 |Cobalt _ —

7440-50-8 |Copper _ _

7439-89-6 (Iron 613 |_ P

7439-92-1 |Lead _ .

7439-95-4 |(Magnesium 3540 |B P

7439-96-5 |Manganese _ _

7439-97-6 |Mercury _ _

7440-02-2 |Nickel _ —

7440-09-7 |Potassium 1010 |B P

7782-49-2 |Selenium _ _

7440-22-4 (Silver _ .

7440-23-5 |Sodium 4800 |B P_

7440-28-0 (Thallium _ _

7440-62-2 |Vanadium _ _

7440-66-6 {Zinc _ _

Cyanide _ .
7740-42-8 |Boron _ _
7740-42-0 |Tin _ _
Color Before: WHITE Clarity Before: CLOUDY Texture:
Coloxr After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I -

IN

3004



Page 1
RUN SUMMARY SHEET

Ammonia
JATA FILE: NH390298
INSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 09/0371998
seq Lab 1D client ID Repl Rep?2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 WC0222 wco222 0.7% 0.710 3.55 0.500 mg/L 88.8
2 BLANK 1CB 0 0.000 0.000 0.100 mg/L
3 9808167-02 CF-8-MW-23s-01 O O.ODBK/ 0.100 mg/L
4 9808173-01 149-811-073 1 0.15 0.150 0.150 0.100 mg/L
5 9808173-02 1469-511-068 0.11 0.110 0.110 0.100 mg/L
6 9808173-03 149-511-067 0.19 0.190 0.190 0.100 mg/L
7 9808173-04 149-511-069 0.41 0.410 0.410 0.100 mg/L
8 9808173-05 149-511-070 0 0.000 0.000 0.100 mg/L
9 9808173-06 149-511-071 2.79 2.79 2.79 0.100 mg/L
10 9808173-07 149-511-072 0 0.000 0.000 0.100 mg/L
11 9808173-08 149-811-059 0 0.000 0.000 0.100 mg/L
12 9808173-10 149-506-024 0.11 0.110 0.110 0.100 ma/L
13 wWc0222 wco222 0.71 : 0.710 3.55 0.500 mg/L 88.8
14 BLANK BLANK 0 0.000 0.000 0.100 mg/L
15 9808173-11 149-506-025 4.49 4.49 4.49 0.100 mg/L
16 9808173-12 149-806-026 1.45 1.45 1.45 0.100 mg/L
17 9808173-13 149-506-027 0.13 ' 0.130 0.130 0.100 mg/L
18 9808174-01 CF-8-MW-17s-01 0 0.000 0.000 0.100 mg/L
19 9808174-02 CF-8-MW-10S-01 0.75 0.750 0.750 0.100 mg/L
20 9808174-03 CF-8-MW-06S-01 0.20 . 0.200 0.200 0.100 mg/L
21 9808174-04 CF-8-MW-18s-01 0 0.000 0.000 0.100 mg/L
22 9808174-05 CF-8-MW-13s-01 1.53 1.53 1.53 0.100 mg/L
23 9808184-01 CF-8-MW-125-01 1.84 1.84 1.84 0.100 mg/L
24 9808184-01D CF-8-MW-12S-01D 1.84 1.84 1.84 0.100 mg/L 0.000
25 WC0222 wco222 0.75 0.750 3.75 0.500 mg/L 93.8
26 BLANK BLANK 0 0.000 0.000 0.100 mg/L
27 9808184-01S  CF-8-MW-125-01S 3.76 3.76 3.76 0.100 mg/L 76.8
28 9808184-02 CF-8-MW-075-01 0.37 0.370 0.370 0,100 mg/L
29 9808184-04 CF-8-DUP-01 1.63 1.63 1.63 - 0.100 mg/L
30 9808185-01 149-511-054 0.26 0.260 0.260 0.100 mg/L
31 9808185-02 149-811-055 0 0.000 0.000 0.100 mg/L
32 9808185-03 149-511-056 0 0.000 0.000 0.100 mg/L
33 9808185-04 149-s11-057 0 0.000 0.000 0.100 mg/L
34 9808185-05 149-511-060 0 0.000 0.000 0.100 mg/L
35 9808185-05D  149-S11-060D 0 0.000 0.000 0.100 mg/L DIV BY
36 9808185-055  149-511-060S 2.79 2.79 2.79 0.100 mg/L 112
37 WC0222 Weco0222 0.71 0.710 3.55 0.500 mg/L 88.8
38 BLANK BLANK 0 0.000 0.000 0.100 mg/L
M w608 ey & Waadedd  G-u-98
Analyst / Date Lab Supervisor / Date

5003



DATA FILE: 1C-81998

INSTRUMENT FILE:

RUN SUMMARY SHEET
NITRITE BY IC

INSTRUMENT: DIONEX

Page 4

ANALYZED: 08/19/1998

Seq Lab 1D Client lD_ Repi Rep2 Raw Conc. Result MDL Units %Recovery %RPD ~ %RSD
1 s0 S0 0 -0.023 -0.023 0.100 mg/L
2 s1 s1 26349 0.073 0.073 0.100 mg/L
382 se 71695 0.239 0.239 0.100 mg/L
4 S3 s3 161979 0.568 0.568 0.100 mg/L
5 84 S4 282475 1.01 1.01 0.100 mg/L
6 S5 S5 825708 2.99 2.99 0.100 mg/L
7 FOR_OTHER ANIONS ONLY
8 Wc0207 wWC0207 282923 1.01 5.04 0.500 mg/L 7.1
9 BLANK 1CB 0 -0.023 -0.023 0.100 mg/L
10 9808167-02 CF-8-MW-235-01 0 -0.023 -0.02;\\ 0.100 mg/L
11 9808167-020 CF-B-MW-23S-01D 0 -0.023 -0. 0.100 mg/L 0.000
12 9808167-02S CF-8-MW-23S-01S 694389 2.51 5.02 0.200 mg/L 167
13 9808167-02 CF-8-MW-235-01 0 -0.023 -0.453 2.00 mg/L
14 9808167-02D CF-8-MW-235-01D 0 -0.023 -0.453 2.00 mg/L 0.000
15 9808167-025 CF-8-MW-235-01S 462416 1.66 66.5 4,00 mg/L 111
16 FOR OTHER ANIONS ONLY
17 CCViB ccviB LOST DATA -0.023 -0.113 0.500 mg/L -6
18 CcCB1 ccB 0 -0.023 -0.023 0.100 mg/L SQQ/
\(\w ( (}’ ]
RS
. a
ShaeuZ Uadebimw (65

Analyst / Date

Lab Supervisor / Date



Page 5
RUN SUMMARY SHEET

ORTHOPHOSPHATE

ATA FILE: I1C-81998

NSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 08/19/1998
eq Lab 1D Client ID Repl Rep?2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
150 S0 0 0.009 0.009 0.100 mg/L

2 s s1 3381 0.100 0.100 0.100 mg/L

3 52 2 8804 0.247 0.247 0.100 mg/L

4 s3 s3 17928 0.493 0.493 0.100 mg/L

5 NOT REPORTING THIS POINT

6 S5 S5 110689 3.00 3.00 0.100 mg/L

7 ERASB1#B04  1CV 89491 2.43 12.1 0.500 mg/L 105

8 REPORTED FOR NO2 ONLY

9 BLANK 1cB 0 0.009 0.009 0.100 mg/L

T~

10 980B167-02  CF-B-MW-235-01 27314 0.747 @ 0.100 mg/L .
11 9808167-020  CF-B-MW-235-01D 27061 0.740 ; 0.100 mg/L 0.920
12 9808167-025  CF-B-MW-23S-01§ 72551 1.97 3.94 0.200 mg/L 106

13 9808167-02  CF-8-MW-235-01 0 0.009 0.172 2.00 mg/L’

14 9808167-02D  CF-8-MW-235-01D 0 0.009 0.172 2.00 mg/L 0.000
15 9808167-02S  CF-B-MW-23S-01S 58464 1.59 63.6 4.00 mg/L 106

16 CCVIA CCV1A 35857 0.978 4.89 0.500 mg/L }24

17 REPORTED FOR NO2 ONLY

18 cCBA ccB1 0 0.009 0.009 0.100 mg/L (%3/ O Y

o€ Wouclehh o -S-%

UAnalyst / Date Lab Supervisor / Date

5020



JATA FILE: 1C-81998

INSTRUMENT FILE:

RUN SUMMARY SHEET
BROMIDE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 08/19/1998

Page 1

jeqg Lab ID Client 1D Rep1 Rep2 Raw Conc, Result MDL Units %Recovery %RPD %RSD
150 S0 0 -0.011 -0.011 0.100 mg/L
2 s1 s1 3281 0.048 0.048 0.100 mg/L
382 s2 16616 0.289 0.289 0.100 mg/L
4 S3 s3 28016 0.494 0.49 0.100 mg/L
5 s4 s4 58755 1.05 1.05 0.100 mg/L
6 5 s5 165792 2.98 2.98 0.100 mg/L
7 ERAGBIHBO04  ICV 131451 2.36 11.8 0.500 mg/L 93.7
8 REPORTING NOZ2 ONLY
9 BLANK 1cB 0 -0.011 -0.011 0.100 mg/L
10 9808167-02  CF-B-MW-235-01 O -0.011 0.100 mg/L
11 9808167-020  CF-B-MW-235-01D 0 -0.011 -0.01 0.100 mg/L 0.000
12 9808167-025  CF-8-MW-235-01S 101043 1.81 3.62 0.200 mg/L 60.4
13 9808167-02  CF-8-MW-235-01 O -0.011 -0.222 2.00 mg/L
14 9808167-020  CF-B-MW-235-01D 0 -0.011 -0.222 2.00 mg/L 0.000
15 9808167-025  CF-B8-MW-23S-01S 84833 1.52 60.8 4.00 mg/L 1010
16 COVIA CCVIA 84833 1.52 7.60 0.500 mg/L 6.3
17 REPORTING NO2 ONLY (SQJ
18 cCB1 cea1 0 -0.011 -0.011 0.100 mg/L %2/ R

SHiaan g Wadllrmw o -S-9K

Analyst / Date

Lab Supervisor

/ Date

5021



ATA FILE: 1C-81998

NSTRUMENT FILE:

ieq Lab ID Client 1D Repl Rep? Raw Conc. Result MDL Units %Recovery %RPD %RSD
180 s0 0 -0.016 -0.016 0.100 mg/L
2 s1 s1 11853 0.089 0.089 0.100 mg/L
3 82 s2 56330 0.479 0.479 0.100 mg/L
4 s3 s3 126877 1.10 1.10 0.100 mg/L
5 s4 s4 223324 1.95 1.95 0.100 mg/L
6 S5 s5 400254 3.50 3.50 0.100 mg/L
7 ERA9B1#804 1cv 281987 2.46 12.3 0.500 mg/L 115
8 REPORTING FOR NO2 ONLY
9 BLANK 1CB 0 -0.016 -0.016 0.100 mg/L
10 REPORTING DILUTED SAMPLE
11 REPORTING DILUTED SAMPLE
12 REPORTING DILUTED SAMPLE =
13 9808167-02  CF-8-MW-235-01 41944 0.353 7.06 2.00 mg/L
14 9808167-020  CF-8-MW-23S-01D 43027 0.363 - 7.25 2.00 mg/L 2.66
15 9B08167-025 CF-8-MW-235-01S 274341 2.40 95.8 4.00 mg/L 127
16 CCViA CCViA 185304 1.61 8.06 0.500 mg/L b .
17 REPORTING FOR _NO2 ONLY . \'\
18 CCB1 ccB1 (i -0.016 -0.016 0.100 mg/L %@ % Q
e
Qy
Q
ot ? nsdebil  [o-5-&8—

RUN SUMMARY SHEET

CHLORIDE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 08/19/1998

Page 2

nalyst / Date

Lab Supervisor / Date

5022



DATA FILE: S0481998

INSTRUMENT FILE:

Lab 1D

client ID

RUN SUMMARY SHEET
SULFATE BY IC METHOD 300

INSTRUMENT: DJONEX

ANALYZED: 08/19/1998

Page 1

Seq Repl Rep2 Raw Conc. Result MDL Units %*Recovery %RPD %RSD
1 ERA9BI#B04 1cv 1.150 1.15 5.75 0.500 mg/L 94.3
2 BLANK 1c8 -0.0306 ~0.031 -0.031 0.100 mg/L
3 9808167-02 CF-8-MW-235-01 .... 0.000 0.6;—“\) 0.100 mg/L
4 9808167-020  CF-8-MW-23S-01D .... 0.000 -000 0.100 mg/sL 200
5 9808167-02S  CF-B-MW-23S-01S .... 0.000 0.000 0.200 mg/L -114
6 9808167-02 CF-8-MW-235-01 0.3428 0.343 6.86 2.00 mg/L
7 9808167-020  CF-8-MW-235-01D 0.3505 0.350 7.01 2.00 mg/L 2.22
8 9808167-02S CF-8-MW-235-01S 1.8131 1.81 72.5 4.00 mg/L 109
9 CCVIA CCVIA 0.5426 0.543 2.71 0.500 mg/L L)
10 ccel ccB1 -0.0306 -0.031 -0.031 0.100 mg/L r\§1//
W 3
TV Y
|
O
o, 2uoaddld 165 A

Nﬁalyst

/ Date

Lab Supervisor

/ Date

5029



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-23S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soilfwater) WATER Lab Sample ID: 9808167-02A

Sample wt/vol: 25.0 (g/ml) ML Lab File 1D: B14438.D

Level: (low/med) LOW Date Received: 08/19/98

% Moisture: not dec. Date Analyzed: 08/28/98

GC Column: RTXVOA 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/L Q
74-87-3 Chiloromethane 2.0 U
75-01-4 Vinyl chloride 1.0 U
75-00-3 Chloroethane 5.0 U
75-354 1,1-Dichloroethene 5.0 U
75-09-2 Methylene chloride 0.5 JB
156-60-5 Trans-1,2-dichloroethene 5.0 U
75-34-3 1,1-Dichloroethane 5.0 U
156-59-2 Cis-1,2-dichloroethene 5.0 U
67-66-3 Chloroform 5.0 U
71-565-6 1,1,1-Trichloroethane 5.0 U
56-23-5 Carbon tetrachloride 3.0 U
71-43-2 Benzene 1.0 U
107-06-2 1,2-Dichloroethane 3.0 U
79-01-6 Trichloroethene 3.0 U
78-87-5 1,2-Dichloropropane 5.0 U
10061-01-5 Cis-1,3-dichloropropene 0.2 U
108-88-3 Toluene 1.0 J
10061-02-6 Trans-1,3-dichloropropene 0.2 U
79-00-5 1,1,2-Trichloroethane 5.0 U
127-18-4 Tetrachloroethene 3.0 U
108-90-7 Chlorobenzene 5.0 U
100414 Ethylbenzene 5.0 U
108-38-3 m,p-xylene 0.2 J
95-47-6 o-xylene 5.0 U
79-34-5 1,1,2,2-Tetrachloroethane 0.2 U

FORM I VOA 8260B

1017



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GP ENVIRONMENTAL

Lab Code: GPES

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

% Moisture: not dec.

Contract: NUS_SOUT

EPA SAMPLE NO.

CF-8-MW-241-01

Case No.: SASNo.  SDGNo.:
WATER Lab Sample ID: 9808167-01A
25.0 (g/ml) ML Lab File ID: B14437.D
LOW Date Received: 08/19/98

GC Column: RTXVOA ID: 053 (mm)

Date Analyzed: 08/28/98
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
. 74-87-3 Chloromethane 2.0 U
" 75-014 Vinyl chioride 1.0 U
_ 75-00-3 Chloroethane 5.0 U
- 75-35-4 1,1-Dichloroethene 5.0 U
- 75-09-2 Methylene chloride 0.5 JB
- 156-60-5 Trans-1,2-dichloroethene 5.0 U
. 75-34-3 1,1-Dichloroethane 5.0 U
. 156-59-2 Cis-1,2-dichioroethene 5.0 U
. 67-66-3 Chioroform 5.0 U
: 71-55-6 1,1,1-Trichloroethane 5.0 U
! 56-23-5 Carbon tetrachloride 3.0 §]
1 71-43-2 Benzene 1.0 U
£ 107-06-2 1,2-Dichloroethane 3.0 ]
. 79-01-6 Trichloroethene 3.0 ]
- 78-87-5 1,2-Dichiocropropane 5.0 U
~ 10061-01-5 Cis-1,3-dichloropropene 0.2 U
. 108-88-3 Toluene 5.0 U
. 10061-02-6 Trans-1,3-dichloropropene 0.2 U
79-00-5 1,1,2-Trichioroethane 5.0 U
. 127-18-4 Tetrachloroethene 3.0 U
: 108-90-7 Chiorobenzene 5.0 4]
- 100414 Ethylbenzene 5.0 U
© 108-38-3 m,p-xylene 5.0 U
. 9547-6 o-xylene 5.0 U
© 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U

FORM I VOA

8260B

1013



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GPL LABORATORIES

Contract. NUS_SOUT

EPA SAMPLE NO,

CF-8-MW-235-01 DL

Lab Code: GPES Case No.: 9808167 SASNo. NJA ~ SDG No.. N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808167-02D 25X
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10657.D
Level: (low/med) LOW Date Received: 08/19/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (ul) Date Analyzed: 08/28/98
Injection Volume:  500. (uL) Dilution Factor. 25.0
GPC Cleanup: (Y/N) N pH:
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
74-82-8 Methane 539.8 BD ‘/
74-84-0 Ethane 145.0 U
74-85-1 Ethylene 156.0 U

FORM I SV-1 8015M

4010



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GP_ENVIRONMENTAL Contract: NUS_SOUT Cremwaalot
Lab Code: GPES Case No.: N/A SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808167-01D
Sample wt/vol: 940 (g/ml) ML Lab File ID: D12640.D
Level: (low/med) LOW Date Received: 08/19/98
% Moisture: decanted:(Y/N) N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000  (uL) Date Analyzed: 09/01/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/lt orug/Kg) UGL Q
91-20-3 Naphthalene 6 U
91-57-6 2-MethyInaphthalene 6 u

FORM | SV-1 8270C

2021



Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-10-8-156
TO: M. SPERANZA DATE: OCTOBER 22, 1998
FROM: GRETCHEN PHIPPS COPIES: DV FILE

SUBJECT: DATA VALIDATION-VOLATILES, SEMI-VOLATILES, METALS AND
MISCELLANEOUS
CTO 039 - CECIL FIELD
SDG - 9808184

SAMPLES: 4/Aqueous/

CF-8-DUP-01 CF-8-MW-07S-01 CF-8-MW-081-01
CF-8-MW-12S-01

Overview

The sample set for CTO 039, NAS Cecil Field, SDG 9808184, consists of four (4) aqueous
environmental samples. One (1) field duplicate pair (CF-8-MW-12S-01 / CF-8-DUP-01) is included
within this SDG.

All samples were analyzed for select metals, select semivolatiles, and select volatiles. Samples
CF-8-DUP-01, CF-8-MW-07S-01 and CF-8-MW-12S-01 were also analyzed for dissolved ethane,
ethene and methane, anions, dissolved organic carbon, dissolved sulfide, alkalinity and ammonia.
The samples were collected by Tetra Tech NUS on August 20, 1998 and analyzed by GP
Environmental Services.

Select metals analyses were conducted using SW-846 method 6010B. Select voiatiles analyses
were conducted using SW-846 method 5030B/8260B. Dissolved methane, ethane, and ethene
analyses were conducted using RSK SOP’s 175/147. Select semivolatiles analyses were
conducted using SW-846 method 8270C. Anions analyses were conducted using EPA method
300. Dissolved organic carbon analyses were conducted using SM method A5310C. Dissolved
sulfide analyses were conducted using RPA method 376.1. Alkalinity analyses were conducted
using EPA method 310.1. Ammonia analyses were conducted using EPA method 350.1.

The data was evaluated based on the following parameters:

. Data Completeness
. . Holding Times
) Calibration Verifications
. Laboratory Blank Analyses
* - Al quality control criteria were met for this parameter.

The attached Tables 1 and 2 summarize the validation recommendations which were based on
" the following information:




MEMO TO: M. SPERANZA - PAGE 2 PITT-10-8-156
DATE: OCTOBER 22, 1998

INORGANIC

Calibration Verification

The Continuing Calibration Verification (CCV) for Chloride analyses was >110% quality control
limit. This CCV affected samples CF-8-DUP-01 and CF-8-MW-12S-01. The positive results
reported for Chloride in the affected samples were qualified as estimated, “J".

Laboratory Blank Analyses

Affected samples: All
Maximum Action
Analyte Concentration Level(aqueous)
Chloride 0.106pg/L 0.53ug/L
Magnesium 143pg/L 715ug/L

An action level of 5X the maximum concentration has been used to evaluate the sample data for
blank contamination. Positive resuits < the action level for magnesium were qualified, “U", as a
result of blank contamination. No action was taken for Chloride since all results reported for
chloride were greater than the action level.

ORGANIC

Laboratory Blank Analyses

Affected samples: All
Maximum Action
Analyte Concentration Level(agueous)
Methylene Chloride 0.5ug/L 5.0ug/L
Methane 2.4ng/L 12.0ng/t

An action level of 5X the maximum concentration for methane and an action level of 10X the
maximum concentration for methylene chioride have been used to evaluate the sample data for
blank contamination. Positive results < the action level for methylene chloride were qualified, *U”,
as a result of blank contamination. No action was taken for methane since all results reported for
methane were greater than the action level.

Executive Summary

Laboratory Performance: The Continuing Calibration Verification (CCV) for Chloride analyses
was >110% quality control limit. Chloride, magnesium, methylene chloride and methane were
present in the laboratory preparation blanks.

Other Factors Affecting Data Quality: None.
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MEMO TO: M. SPERANZA - PAGE 3 PITT-10-8-156
DATE: OCTOBER 22, 1998

The Data for these analyses were reviewed with reference to the “National Functional Guidelines
for Organic and 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)."

At J/QPP%

(Hetra Tech NUS

Gretchen A. Phipps

"Tetra Tech NUS
Joseph A. Samchuck
Quality Control Officer



Page 1
RUN SUMMARY SHEERT

Sulfide
ATA FILE: S2R82498
NSTRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 0B/24/1998
ieq Lab 1D client ID Repl Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 BLANK 1CB 0 0.000 0.000 2.00 mg/L
2 9808167-02 CF-8-MW-235-01 4 4.00 4.00 2.00 mg/t
3 9808173-01 149-511-073 o 06.000 0.000 2.00 mg/L
4 980B173-01D  149-S11-073D O 0.000 0.000 2.00 mg/L DIV BY
5 9808173-02  149-511-068 0 0.000 0.000 2.00 mg/L
6 9808173-03  149-S11-067 o 0.000 0.000 ©  2.00 mg/L
7 9808173-04  149-S11-069 0 0.000 0.000 2.00 mg/L
8 980B173-05  149-511-070 L} 0.000 0.000 2.00 mg/L
9 9808173-06  149-511-071 4 4.00 4.00 2.00 mg/L
10 9808173-07  149-511-072 o 0.000 0.000 2.00 mg/L
11 9808173-08  149-511-059 0 0.000 0.000 2.00 mg/L
12 BLANK BLANK 0 0.000 0.000 2.00 mg/L
13 9808173-10  149-S06-024 2 2.00 2.00 2.00 mg/L
14 9808173-11 149-506-025 2 2.00 2.00 2.00 mg/L
15 9B08173-12  149-S06-026 0 0.000 0.000 2.00 mg/L
16 980B173-13  .149-S06-0D27 8 8.00 8.00 2.00 mg/L
17 9808174-01  CF-8-MW-17s-01 8 8.00 8.00 2.00 mg/L
18 980B174-02  CF-8-MW~105-01 6 6.00 6.00 2.00 mg/L
19 9808174-03  CF-B-MW-065-01 6 6.00 6.00 2.00 mg/L
20 9808174-04  CF-8-MW-185-D1 6 6.00 6.00 2.00 mo/L
21 9808174-05  CF-B-MW-135-01 & 4.00 4.00 2.00 mg/L
22 BLANK BLANK 0 0.000 0.000 2.00 mg/L .
// .
23 9808184-01  CF-B-MW-125-01 2 2.00 / m 2.00 mg/L
24 9808184-02  CF-8-MW-075-01 0 0.000 | 0.000 ; 2.00 mg/L
25 9808184-04  CF-B-DUP-01 6 6.00 L 6.00 2.00 mg/L .
26 9808184-04D CF-B-DUP-0ID 6 6.00 \'\._\6.00 / 2.00 mg/L 0.000
27 9808185-01 149-511-054 12 12.0 12:0 2.00 mg/L
28 9808185-02  149-511-055 18 18.0 18.0 2.00 mg/L
29 980B185-03  149-S11-056 18 18.0 18.0 2.00 mg/L
30 9808185-04  149-S11-057 0 0.000 0.000 2.00 mg/L
31 9808185-05  149-511-060 0 0.000 0.000 2.00 mg/L
32 980B185-06  149-511-061 2 2.00 2.00 2.00 mg/L
33 BLANK BLANK o 0.000 0.000 2.00 mg/L
34 9808185-07  149-511-063 0 0.000 0.000 2.00 mg/L
35 9B081B5-08  149-S11-064 0 0.000 0.000 2.00 mg/L
36 9808185-09  149-S11-065 0 0.000 0.000 2.00 mg/L
37 9808185-10  149-S11-066 0 0.000 0.000 2.00 mg/L
38 980B185-12  149-506-023 6 6.00 6.00 2.00 mg/L
39 9808185-13  149-S06-028 2 2.00 2.00 2.00 mg/L
40 98081B5-14  149-506-029 2 2.00 2.00 2.00 mg/ .
M w &l2u184 Lﬂ%/

Analyst / Date Lab Supervisor / Date
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Page 2
RUN SUMMARY SHEET

SULFATE BY IC METHOD 300

ATA FILE: NUS91398

{STRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 0971371998

:q Lab 1D Client ID Repl Rep2 Raw Conc., Result MDL Units ZRecovery %RPD %RSD
1 BLANK S0 0 0.032 0.032 0.100 mg/L

2 0.1 PPM s1 34663 0.174 0.174 0.100 mg/L

3 0.5 PPM s2 124758 ) 0.544 0.544 0.100 mg/L

& 1.0 PPM s3 199023 0.848 0.848 0.100 mg/L

5 3.0 PPM Sh 713964 2.98 2.96 0.100 mg/L

6 5.0 PPM s5 1220339 5.04 5.04 0.100 mg/L

7 ERA9B1#804 ERA981#804 282788 1.19 5.96 0.500 mg/L 97.7
8 BLANK ice 0 0.032 0.032 0.100 mg/L

9 9808184-01 CF-8-MW-125-01 2151519 8.86 0.100 mg/L

10 9808184-01D CF-8-MW-12S-01D 2153326 8.87 0.100 mg/L 0.084
11 9808184-01S  CF-B-MW-125-01S 1664054 6.86 0.200 mg/L 9.72
12 $808184-02 CF-B-MW-075-01 9787948 40.2 0.100 mg/L

13 9808184-04 CF-8-DUP-01 2167146 8.93 0.100 mg/L

14 9808191-01 CF-8-MW-095-01 582295 2.42 2.42 0.100 mg/L

15 ccvi cevi 273754 1.16 ) 5.78 0.500 mg/L 94.7
16 CCB1 CcB1 2410 0.041 0.041 0.100 mg/L

17 9808191-02 CF~B-MW-01S8-01 12508356 51.4 51.4 0.100 mg/L

18 9808191-04 CF-8-MW-045-01 3098770 12.8 12.8 0.100 mg/L

19 ccve cev2 276438 1.17 5.83 0.500 mg/L 95.6
20 CCB2 ccB2 0 0.032 0.032 0.100 mg/L

Jldeth i jo-1098 m

Analyst / Date ng’gupervisor -/ Date

5003
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Page 1
RUN SUMMARY SHEET
CHLORIDE BY IC METHOD 300
FILE: 1C-821%98
RUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 0B/21/1998
tab 1D Client 1D Repl Rep? Raw Conc. Result MDL Units XRecovery %RPD %RSD
s0 S0 0 -0.016 -0.016 0.100 mg/L
s s1 11853 0.089 0.089 0.100 mg/L
s2 S2 56330 0.479 0.479 0.100 mg/L
s3 s3 126877 1.10 1.0 0.100 mg/L
sS4 113 223324 1.95 1.95 0.100 mg/L
s5 S5 400254 3.50 3.50 0.100 mg/L
ERAG81#804 1cv 246992 2.15 10.8 0.500 mg/L 101
wc0207 wc0207 0 -0.016 -0.156 1.00 mg/L ~1.45
BLANK 1cB o -0.016 -0.016 0.100 ma/L
- 9808174~01 CF-8-MW-175-01 792144 6.94 6.94 0.100 mg/L
©B0B174-01D  CF-8-MW-175-01D 736798 6.46 6.46 0.100 mg/L 7.26
) 9808174-D1S  CF-8-MwW-175-01S 832029 7.30 14.6 0.200 mg/L 218
} 9808174-02 CF-8-MW-105-01 206029 1.79 1.7 0.100 mg/L
)} 9808174-03 CF-8-MW-065-01 952984 8.36 8.36 0.100 mg/L
5 9808174-04 CF-B-MW-18S-01 497200 4.35 4.35 0.100 mg/L
5 9808174-05 CF-8-MW-13S-01 164493 1.43 1.43 0.100 mg/L
7 ERASB1#804 ERAGB1#804 243933 2.13 10.6 0.500 mg/L 99.4
B wCD207 wco207 0 -0.016 1.00 mg/L ~1.45
9 BLANK BLANK 0 -0.016 0.100 mg/L
‘0 9808184-01 CF-8-MW-125-01 313575 2.74 0.100 mg/L
'Y 9808184-02 CF-8-MW-075-01 over cal. -0.016 0.100 mg/L
12 980B184-04 CF-8-DUP-01 311843 2.72 0.100 mg/L
13 9808191-01 CE-B-MW-095-01 714669 6.26 0.100 mg/L
2 9808191-02 CF-8-MwW-015-01 612584 5.37 0.100 mg/L
25 98DB191-04 CF-B-MW-045-01 528477 4.63 D.100 mg/L
26 ERA9B1#804 ERAPBI#B0L 296784 2.59 13.0 0.500 mg/L 121;
27 wWC0207 wc0207 0 ~0.016 -0.156 1.00 mg/L =1.45
28 BLANK BLANK 0 -0.016 -0.016 0.100 mg/L
S wpurdel  _ma J0-C-FY , _—
Anelyst / Date Lab Superviso%
5022



TA FILE: NUS91398

STRUMENT FILE:

RUN SUMMARY SHEET

CHLORIDE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 09/1371998

Page 1

g. Lab 1D Client 1D Repl Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 BLANK s0 3979 -0.017 -0.017 0.100 mg/L

2 0.1 PPM s1 122608 0.297 0.297 0.100 mg/L

3 0.5 PPM s2 173544 0.433 0.433 0.100 mg/L

4 1.0 PPM s3 354496 0.913 0.913 0.100 mg/L

5 3.0 PPM S4 1110108 2.92 2.92 0.100 mg/L

6 5.0 PPM s5 1917233 5.06 5.06 0.100 mg/L

7 ERA9BI#804 ERASBI#804 714546 1.87 9.34 0.500 mg/L 87.3
B BLANK I1CB 50435 0.106 - 0.106 0.100 mg/L

9 9808184-01  CF-8-MW-125-01 2599530 6.87 0.100 mg/L

0 9808184-01D0  CF-8-MW-12S-01D 2597545 6.86 0.100 mg/L 0.077
|1 980B184-01S  CF-B-MW-125-018 2162285 5.7 0.200 mg/L 9.10
i2 9808184-02 CF-8-MW-075-01 20192509 53.5 0.100 mg/L

13 9808184-04 CF-8-DUP-01 2608783 6.89 0.100 mg/L

14 9808191-01 CF-8-MW-095-D1 1940739 5.2 0.100 mg/L

15 ccv1 cevi 851424 2.23 11.2 0.500 mg/L 104
16 cCB1 cce1 7991 -0.007 -0.007 0.100 mg/L

17 9808191-02 CF-8-MW-01S-01 1448339 3.81 3.81 0.100 mg/L

18 9808191-04 CF-8-MW-045-01 4832434 12.8 12.8 0.100 mg/L

19 ceve ceve 858284 2.25 11.2 0.500 mg/L 105
20 CCB2 cce2 0 -0.028 -0.028 0.100 mg/L

7 Wi dels

Analyst / Date

™ /0~(5A%

77—

p—
Lab Supervisor / Date
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ATA FILE: 1C-B2198

NSTRUMENT FILE:

RUN SUMMARY

SHEET

BROMIDE BY IC METHOD 300

INSTRUMENT: DJONEX

ANALYZED: 08/21/1998

Page 1

eq Leb 1D Client ID Repl Rep2 Raw Conc. Result MDL Units XRecovery %RPD %RSD
180 s0 0 -0.026 -0.026 0.100 mg/L

2 81 s 6281 0.089 0.089 0.100 mg/L

3 82 s2 16616 0.276 0.276 0.100 mg/L

4L S3 s3 28016 0.483 0,483 0.100 mg/L

5 84 s4 58755 1.04 1.04 0.100 mg/L

6 S5 S5 165792 2.99 2.99 0.100 mg/L

7 ERA9BI#804 1cv 125960 2.26 11.3 0.500 mg/L 89.8
8 for nitrite only

9 BLANK i1cB 0 -0.026 -0.026 0.700 mg/L

10 9808174-01 CF-8-MW-17s-01 0 -0.026 -6.026 0.100 mg/L

11 9808174-01D  CF-8-MW-175-010 0 -0.026 -0.026 p.100 mg/L 0.000
12 9808174-D01S  CF-8-MW-175-01S 116309 2.09 617 b.200 mg/L 139
13 9808174-02 CF-8-MW-10s-01 O -0.026 -0.026 0.100 mg/L

14 9808174-03 CF-8-MW-06S-01 0 -0.026 +0.026 0.100 mg/L

15 9808174-04 CF-8-MW-185-01 0 -0.026 -0:026 -~ 0.100 mg/L

16 9808174-05 CF-8-MW-135-01 0 -0.026 -0.026 0.100 mg/L

17 ERASB1#804 ERASBI#804 126577 2.27 1.4 0.500 mg/L 90.2
18 for nitrite only

19 BLANK BLANK 0 -0.026 -0.026 0.100 mg/L

20 9808184-01 CF-8-MW-125-01 O -0.026 -0.026 0.100 mg/L
21 9808184-02 CF-8-Mw-07s-01 0 -0.026 -0.026 0.100 mg/L

22 980B184-04 CF-8-DUP-01 0 -0.026 -0.026 0.100 mg/L

23 9808191-01 CF-8-MW-095-01 O -0.026 -0.026 0.100 mg/L

24 9808191-02 CF-8-MW-015-01 O -0.026 -0.026 0.100 mg/L

25 9808191-04 CF-B-MW-045-01 O -0.026 -0.026 0.100 mg/L

26 ERA9B1#804 ERA9B1#804 123276 2.21 1.1 0.500 mgsL 87.8
27 for nitrite only

28 BLANK BLANK 0 -D.026 -0.026 0.100 mg/L

a
Lo [0k Gy M

Analyst / Date

{ab Supervisor / Deate
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TA FILE: 1C-82198

STRUMENT FILE:

RUN SUMMARY SHEET

NITRATE BY 1IC

INSTRUMENT : DIONEX

ANALYZED: 08/21/1998

Page 2

g Lab 1D Client 1D Repl Rep2 Rew Conc, Result MDL Units XRecovery %RPD %RSD
1s0 S0 0 0.03¢4 0.034 0.100 mg/L

2 st S1 22496 0.104 0.104 0.100 mg/L

3 82 s2 63119 0.232 0.232 0.100 mg/L

4 S3 s3 140325 0.475 0.475 0.100 mg/L

S pot using this point

6 S5 S5 944510 3.00 3.00 0.100 mg/L

7 ERADBI#804 ey 619664 1.98 9.9 0.500 mg/L 91.8
8 wCc0207 WCo207 0 0.034 0.336 1.00 mg/L 3.
9 BLANK 1CB 0 0.034 0.034 0.100 mg/L

‘0 9808174-01 CF-8-MW-17s-01 0 0.034 0.100 mg/L

1 9808174-01D  CF-8-MW-175-01D 0 0.034 0.100 mg/L 0.000
.2 9808174-01S CF-8-MW-175-015 581232 1.86 0.200 mg/L 124
i3 9808174-02 CF-8-MW-105-01 3875 0.046 0.100 mg/L

14 9808174-03 CF-8-MW-06S-01 17115 0.087 0.100 mg/L

15 9808174-04 CF-8-MW-185-01 0 0.034 0.100 mg/L

16 9808174-05 CF-8-MW-135-01 4093 0.046 0.100 mg/L

17 ERASB1#804 ERASB1#804 619676 1.98 9.91 0.500 mg/L 91.8
18 wWCc0207 wC0207 0 0.034 0.336 1.00 mg/L 3.1
19 BLANK BLANK 0 0.034 0.034 0.100 mg/L

20 9808184-01 CF-8-MW-12S-01 4532 0.048 0.048 0.100 mg/L

21 9808184-02 CF-B-MW-075-01 4482 0.048 0.048 0.100 mg/L

22 9808184-04 CF-8-DUP-01 3638 0.045 0.045 0.100 mg/L

23 9808191-01 CF-8-MW-095-01 D 0.034 0.034 0.100 mg/L

24 9808191-02 CF-8-MW-015-01 4168 0.047 0.047 0.100 mg/L

25 9808191-04 CF-B-MW-045-D1 7803 0.058 0.058 0.100 mg/L
26 ERA981#804 ERASB1#804 64TTT6 2.07 10.4 0.500 mg/L 95.9
27 wWC0207 wCco0207 0 0.034 0.33¢8 1.00 mg/L 3N
28 BLANK BLANK 0 0.034 0.034 0.100 mg/L

el
Pllondesl  mw [0-6 DY / j;/

Anslyst / Date

Lab Supervisor

/ Date
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ATA FILE: 1C-82198

NSTRUMENT FILE:

RUN SUMMARY SHEET

ORTHOPHOSPHATE

INSTRUMENT: DIONEX

ANALYZED: 08/21/1998

Page 4

egq Lleb 1D Client 1D Repi Rep? . Rew Conc. Resutt Units XRecovery %RPD %RSD
1 s0 S0 0 0.009 0.009 0.100 mg/L

2 st s1 3381 0.100 0.100 0.100 mg/L

3 82 $2 8804 0.247 0.247 0.100 mg/L

4 S3 s3 17928 0.493 0.493 0.100 mg/L

5 not using in celibration

6 S5 s5 110689 3.00 3.00 0.100 mg/L

7 ERA981#B04 icv 86997 2.36 11.8 0.500 mg/L 102
8 wCc0207 wC0207 0 0.009 0.0 1.00 mg/L 0.743
9 BLANK 1CB 0 0.009 ;6?009 0.100 mg/L

10 9808174-01 CF-8-MW-17s-01 0 0.009 0.100 mg/L

11 $808174-01D CF-8-MW-17S-01D O - 0.009 0.100 mg/L 0.000
12 9808174-01S  CF-8-MW-175-01S 61019 1.66 0.200 mg/L 111
13 980B174-02 CF-B-MW-10S-01 1811 0.058 0.100 mg/L

14 9808174-03 CF-8-MW-06S-01 O 0.009 0.100 mg/L

15 9808174-04 CF-8-MW-185-01 2225 0.069 0.100 mg/L

16 9808174-05 CF-8-MW-135-01 1761 0.056 0.100 mg/L

17 ERA9B1#804 ERADB1#804 85109 2.31 11.5 0.500 mg/L 99.6
18 WC0207 wc0207 0 0.009 0.086 1.00 mg/t 0.743
19 BLANK BLANK 0 0.009 0.009 0.100 mg/L
20 9808184-01 CF-8-MW-125-01 0 0.009 0.009 0.100 mg/L
21 9808184-02 CF-8-MW-075-01 O 0.00%9 0.009 0.100 mg/L

22 9808184-04 CF-8-DUP-01 0 0.009 0.009 0.100 mg/L

23 9808191-01 CF-8-MW-095-01 8955 0.251 0.251 0.100 mg/L

24 9808191-02 CF-B-MW-018-01 0 0.009 0.009 0.100 mg/L
25 9808191-04 CF-B-MW-045-01 O 0.009 0.009 0.100 mg/L
26 ERA9BI#B04 ERADB1#804 85132 2.31 11.6 0.500 mg/L 99.6
27 wWC0207 wCo207 0 0.009 0.086 1.00 mg/L 0.743
28 BLANK BLARK 0 0.009 0.009 0.100 mg/L

Pl
~ Weonele Wl [o—p -FY
Analyst / Daste Leb Supervisor / Date
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\TA FILE: DOCB2698

ISTRUMENT FILE:

RUN SUMMARY SHEET

Dissolved Organic Carbon

INSTRUMENT: DOHRMAN

ANALYZED: 08/26/1998

Page 1

eq Lab ID ciient ID Rept Rep2 Raw Conc. Result MDL Units ZRecovery %RPD %RSD
1 WCD149 1cv 55.40 55.4 55.4 1.00 mg/L 103
2 BLANK 1CB 0 0.000 0.000 1.00 mg/L

3 5808167-02 CF-8-MW-238-01 0.274 0.274 2.74 10.0 mg/L

4 9808174-01 CF-8-MW-175-01 3.889 3.89 3.89 1.00 mg/L

5 5808174-02 CF-8-MW-10s-01 21.251 21.3 21.3 1.00 wmg/L

6 9808174-03 CF-8-MW-06S-01 5.4491 5.45 5.45 1.00 mg/L

7 9808174-04 CF-8-MW-185-01 5.532 5.53 5.53 1.00 mg/L

8 9808174-05 CF-8-MW-13s-01 59.277 59.3 59.3 1.00 mg/L

9 9808174-050  CF-8-MW-13S-01D 59.503 59.5 59.5 1.00 mg/L 0.381
10 9808174-055 CF-8-MW-135-01S 68.104 68.1 /Q/B?!\ 1.00 mg/L 88.3
11 9808184-01 CF-8-MW-125-01 4.094 4.09 (2-"1.09 1.00 mg/L

12 9808184-02 CF-8-MW-07s-01 15.462 15.5 15.5 1.00 mg/L

13 WCD149 cev 58.931 58.9 58.9 1.00 mg/L 109
14 BLANK ccB 0 0.000 0.000 1.00 mg/L

15 9808184-04 CF-8-DUP-01 4.156 4.16 Q\u/ 1.00 mg/L

16 9808191-01 CF-8-MW-095-01 4.233 4.23 L(.Zé 1.00 mg/L

17 9808191-02 CF-8-MW-01s-01 30.919 30.9 30.9 1.00 mg/L

18 $808191-04 CF-8-MW-04S5-01 28.964 29.0 29.0 1.00 mg/L

19 WC0149 cv 58.360 58.4 58.4 1.00 mg/L 108
20 BLANK CB 0 0.000 0.000 1.00 mg/L

_(j/m (D /DB g-zc -2

Analyst Wte

B

Lab Supervisor 4 Dste

9116



fPage 3
RUN SUMMARY SEEET

NITRITE BY IC

\TA FILE: 1C-82198

{STRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 08/21/1998

xq Lab 1D Client 1D Repl Rep2 Rew Conc. Result MDL Units %Recovery %RPD %RSD
180 S0 0 -0.023 -0.023 0.100 mg/L

2 $1 st 26349 0.073 0.073 0.100 mg/L

3 82 s2 71695 0.239 0.239 0.100 mg/L

4 S3 s3 161979 0.568 0.568 0.100 mg/L

5 s4 S 282475 1.01 1.01 0.100 mg/L

6 S5 s5 825708 2.99 2.99 0.100 mg/L

7 cev for other snalytes

8 wc0207 wC0207 201920 : 0.713 7.13 1.00 mg/t 103
9 BLANK 1CB 0 ) -0.023 '0./0&‘\ 0]100 mg/L

10 9808174-01 CF-8-MW-17s-01 O -0.023 i.«-";0.023 1/0.100 mg/L

11 9808174-01D CF-8-MwW-175-01D O -0.023 " \-0.023 0.100 mg/L 0.000
12 9808174-01S  CF-8-MW-175-01S 695349 2.51 0.200 mg/L 72.8
13 9808174-02 CF-8-MwW-10s-01 21397 0.055 0.100 mg/L ’

14 9808174-03 CF-8-MW-06S-01 15576 0.034 0.100 mg/L

15 9B0B174-04 CF-8-MW-18S-01 14248 0.02¢ .100 mg/L

16 9808174-05 CF-8-MW-135-01 53808 0.173 | 0.100 mg/L

17 gev for other enalytes

18 wWC0207 wC0207 201164 0.710 1.00 mg/L 103
19 BLANK BLANK 0 -0.023 0.100 mg/L

20 9808184-01 CF-8-MW-125-01 26693 0.075 0.100 mg/L

21 9808184-02 CF-B-MW-075-01 124316 0.430 0.100 mg/L

22 9808184-04 CF-8-DUP-01 154357 0.540 © 6.100 mg/L

23 9808191-01 CF-8-MW-095-01 49843 0.159 0.100 mg/L

24 9808191-02 CF-8-MwW-018-01 31139 0.091 0.100 mg/L

25 9808191-04 CF-B-MW-045-01 50539 0.162 0.100 mg/L

26 ccv for other snalytes

27 wWc0207 wC0207 208051 0.736 7.36 1.00 mg/L 107
28 BLANKK BLANK 0 -0.023 -0.023 0.100 mg/L

N =
Swoscle of  m (0-¢ -Gy //

Analyst [/ Date Leb Supervisor / Date
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‘ATA FILE: ALKB2898

NSTRUMENT FILE:

RUN SUMMARY SHEET

Alkalinity

INSTRUMENT: WET_LAB

ANALYZED: 08/29/1998

Page 1

eq Lab ID Client ID Rep1 Rep? Raw Conc. Result MDL Units %Recovery zR'PD *RSD
1 WC0217 Weo217 220.8 221 221 1.00 mg/L 94.0
2 BLANK 1cB 0 0.000 0.000 1.00 mg/L
3 980B167-02  CF-8-MW-235-01 37.5 37.5 37.5 1.00 mg/L
4 9808174-01  CF-B-MW-175-01 0 0.000 0.000 1.00 mg/L
5 O80B174-02  CF-8-Mw-10§-01 27.1 27.1 27.1 1.00 mg/L
6 980817403  CF-B-MW-065-01 27.1 27.1 271 1.00 mo/L
7 9808174-04  CF-8-MW-18$-01 150 150 156~ \ 1.00 mg/L
B 9B0B174-05  CF-8-MW-135-01 52.1 s2.1 V52,4 1.00 mgsL
9 9808184-01  CF-8-MW-125-01 20.8 20.8 /208 / 1.00 mg/L
10 9808184-02  CF-8-MW-075-01 45.8 45.8 [ 45.8 | 1.00 mg/L
11 9808184-04  CF-8-DUP-01 14.6 4.6 ‘ 1%4.6 | 1.00 mg/L
12 9808191-01  CF-8-MW-095-01 37.5 37.5 L 37.5 4.00 mg/L
13 WC0217 weo217 220.8 221 221 1.00 mg/L 9.0
14 BLANK BLANK 0 0.000 0.000 1.00 mg/L
15 9808191-02  CF-8-MW-015-01 39.6 39.6 39.6 1.00 mg/L
16 9808191-04  CF-8-MW-045-01 22.9 22.% 22.9 1.00 mg/L
17 9808191-04D  CF-B-MW-045-01D 22.9 22.9 22.9 1.00 mg/L ©.000
18 wWeo217 wcoz217 233.3 233 233 1.00 mg/L 99.3
19 BLANK BLANK 0 0.000 ©.000 1.00 mo/L
- //%

Analyst / Date

Lab Supervisor / Date

0124



Page 1
Calibration Report
MCAWW 300.0

JATA FILE: 1C-82198 ANALYST: TW METHOD FILE: 300
‘NSTRUMENT FILE: INSTRUMENT: DIONEX ] ANALY2ED: 0872171998
\nalyte Corr. Slope Intrept.

IROMIDE BY IC METHOD 300 0.9997 0.0000  -0.0256

'HLORIDE BY 1C METHOD 300 0.9993 0.0000 -0.0156

{ITRATE BY 1IC 0.9998 0.0000 D.0336

{ITRITE BY IC 0.9995 0.0000 -0.0226

JRTHOPHOSPHATE 1.0000 0.0000 0.0086

cOMMENTS :

METHOD TITLE: ANIONS BY ION CHROMATAGRAPHY
METHOD REFERENCE: 300.0

INSTRUMENT: DIONEX DX500

" Wardel m [0-4 GV A A7

Anetyst / Date Lab Supervisor / patee—"
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1 .
INORGANIC ANALYSIS DATA SHEET
DUP-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No. : SAS No.: SDG No.: NUS184
Matrix (soil/water): WATER - Lab Sample ID: 9808184-04
Level (low/med): LOW , Date Received: 08/21/98
% 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 255 |_ P

7440-36-0 |Antimony _ __

7440-38-2 |Arsenic _ _

7440-39-3 [Barium _ _

7440-41-7 |Beryllium _ .

7440-43-9 (Cadmium _ .

7440-70-2 (Calcium 5100 |_ P

7440-47-3 {Chromium _ .

7440-48-4 |Cobalt _ _

7440-50-8 (Copper _ .

7439-89-6 |Iron 374 | _ P

7439-92-1 |Lead _ _

7435-95-4 |Magnesium 595 (B P

7439-96-5 |Manganese _ _

7439-97-6 |Merxrcury _ _

7440-02-2 |Nickel _ _

7440-09-7 |Potassium 1930 |B P

7782-49-2 |Selenium _ .

7440-22-4 |Silver _ _

7440-23-5 |Sodium 4770 |B P

7440-28-0 {Thallium _ -

7440-62-2 |Vanadium _ .

7440-66-6 |Zinc _ _

Cyanide _ -
7740-42-8 |Boron _ _
7740-42-0_|Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: . COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN 3007



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
078-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS184
Matrix (soil/water): WATER Lab Sample ID: 9808184-02
Level (low/med): LOW . Date Received: 08/21/98
% 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 200 _|U P_

7440-36-0 [Antimony 1 _

7440-38-2 |Arsenic _ _

7440-39-3 |Barium _ _

7440-41-7 |Beryllium _ _

7440-43-9 (Cadmium _ _

7440-70-2 |[Calcium 34300 |_ P

7440-47-3 |Chromium _ _

7440-48-4 |Cobalt _ -

7440-50-8 |Copper , _ __

7439-89-6 |Iron 853 |_ P_

7439-92-1 |Lead - _

7439-95-4_|Magnesium 850 |B P

7439-96-5 |Manganese _ _

7439-97-6 |Mercury _ _

7440-02-2 |Nickel _ _

7440-09-7 |Potassium 229 |B P

7782-49-2 [Selenium _ .

7440-22-4 [Silver _ _

7440-23-5 |Sodium 26000 |_ P

7440-28-0 |Thallium _ .

7440-62-2 |Vanadium _ _

7440-66-6_|2Zinc _ —

Cyanide _ .
7740-42-8 |Boron _ _
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

30095



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
: 1
INORGANIC ANALYSIS DATA SHEET
08I-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS184
Matrix (soil/water): WATER Lab Sample ID: 9808184-03
Level (low/med) : LOW Date Received: 08/21/98
% 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 200 _|T P_
7440-36-0 |Antimony _ _
7440-38-2 |Arsenic _ .
|7440-39-3 |Barium _ .
7440-41-7 |Beryllium _ _
7440-43-9 [Cadmium _ _
7440-70-2 |Calcium 1200 |B P_
7440-47-3 |Chromium _ _
7440-48-4_ |Cobalt _ R
7440-50-8 |Copper _ _
7439-89-6 |Iron 467 |_ P
7439-92-1 |Lead _ _
7439-95-4 |Magnesium 465 (B P
7439-96-5 [Manganese _ .
7439-97-6 [Mercury _ _
7440-02-2 |Nickel _ _
7440-09-7 |Potassium 678 |B P
7782-49-2 (Selenium _ L
7440-22-4 |Silver _ __
7440-23-5 |Sodium 3520 |B D
7440-28-0 [Thallium _ _
7440-62-2 |Vanadium _ _
7440-66-6 |2inc _ _
Cyanide _ .
7740-42-8 |Boron - -
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: ' COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

3006



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
12S8-01

Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS184
Matrix (soil/water): WATER Lab Sample ID: 9808184-01
Level (low/med): LOW . Date Received: 08/21/98
% 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 274 | _ P
7440-36-0 |Antimony _ _
7440-38-2 [Arsenic _ _
7440-39-3 |Barium _ _
7440-41-7 |Beryllium _ _
7440-43-9 {Cadmium i -
7440-70-2 (Calcium 5350 |_ P
7440-47-3 {Chromium _ -
7440-48-4 |Cobalt _ _
7440-50-8 (Copper _ _
7439-89-6 |Iron 361 | _ P_
7438-92-1 |Lead _ _
7439-95-4 |[Magnesium 580 |B P
7439-96-5 |Manganese _ _
7439-97-6 |Mercury _ -
7440-02-2 |Nickel _ .
7440-09-7 |Potassium 2010 |B P
7782-49-2 |Selenium _ _
7440-22-4 {Silver _ _
7440-23-5 (Sodium 5030 |_ P
7440-28-0 |Thallium _ _
7440-62-2 |Vanadium _ .
7440-66-6 |Zinc _ .
: Cyanide _ .
. |7740-42-8 |Boron _ -
7740-42-0_|Tin _ _

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

Comments :

FORM I - IN

3004



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GP_ENVIRONMENTAL

Contract: NUS_SOUT

EPA SAMPLE NO.

CF8buUP01

Lab Code: GPES Case No.: N/A SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808184-04G
Sample wtivol: 980 {g/ml) ML Lab File ID: D12657.D
Leve!: (low/med) LOW Date Received. 08/21/98
% Moisture: decanted:(Y/N) N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000  (ul) Date Analyzed: 08/02/98
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7

. v CONCENTRATION UNITS:

CAS NO. ~ COMPOUND (ug/L orug/Kg) UGI/L Q
91-20-3 Naphthalene ! 6 u_
91-57-6 2-Methyinaphthalene | 6 U

FORMI SV-1 8270C



1B

SEMIVOLATILE ORGANICS ANALYS!S DATA SHEET

Lab Name: GP_ENVIRONMENTAL

Lab Code: GPES Case No.: N/A
Matrix: (soil/water) WATER

Sample wi/vol: 980 (g/ml) ML
Level: (low/med) LOW

% Moisture:- decanted:(Y/N) N

Contract: NUS_SOUT

EPA SAMPLE NO.

CF8MWO075S01

SAS No.: N/A SDG No.: N/A

Lab Sample ID:
Lab File ID:

Date Received:
Date Extracted:

Concentrated Extract Volume: 1000  (ul)
Injection Volume: 1.0 (ul)
GPC Cieanup: (Y/N) N pH: 7

Date Analyzed:
Dilution Factor:

9808184-02F

D12656.D

08/21/98

08/25/98

09/02/98

1.0

CONCENTRATION UNITS:
(ug/L or ug/Kg) UGI/L Q

CAS NO. COMPOUND
91.20-3 T Nephthalene 2 T 5
i 91-57-6 i _2-MethyInaphthalene 2 J !
FORM | SV-1 ~* 8270C

el

e8]



1B

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

LabName: GP_ENVIRONMENTAL

Lab Code: GPES Case No.: N/A

Contract: NUS_SOUT

EPA SAMPLE NO.

 CF8MWO08104

SAS No.: N/A SDG No.: N/A

Matrix; (soil/water) 'WATER Lab Sample ID: 9808184-03D
Sample wt/vol: 990 {g/ml) ML Lab File ID: D12654.D
Level. (low/med) LOW Date Received: 08/21/98
% Moisture: decanted:(Y/N) N Date Extracted: 08/25/98
Concentrated Extract Volume: 1000  (uL) Date Anélyzed: 09/02/88
injection Volume: 1.0  (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 7

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
91-20-3 | Naphthalene | 6 | U
91-567-6 2-Methylnaphthalene ] 6 i U

FORM | SV-1 8270C

20

5 .



EPA SAMPLE NO.

CF8MW12501

9808184-01G

D12655.D

08/21/98

08/25/98

SEMIVOLATILE ORGA:JIBCS ANALYSIS DATA SHEET
Lab Name: GP_ENVIRONMENTAL Contract:  NUS_SOUT
Lab Code: GPES Case No.: N/A SAS No.: NJA ~ SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID:
Sample wt/vol. 980 (o/ml) ML Lab File ID:
Level: (low/med) LOW Date Received:
% Moisture: decanted:(Y/N) N Date Extracted:

Concentrated Extract Volume: 1000  (ul)
Injection Volume: 1.0  (ul)
GPC Cleanup: (Y/N) N pH: 7

Date An‘alyzed:

Dilution Factor:

09/02/98

1.0

CONCENTRATION UNITS:

(ug/L orug/Kg) UG/L

CAS NO. COMPOUND Q
91-20-3 Naphthalene 6 | U |
91-57-6 2-Methylnaphthalene 6 | U |

‘FORM | SV-1 8270C



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

Lab Name: GP ENVIRONMENTAL Contract.  NUS_SOUT CF-8-DUP-01
Lab Code: GPES Case No.; SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808184-04A
Sample wt/vol: 25.0 "~ (g/ml) ML Lab File ID: B14452.D

Level: (low/med) LOW Date Received: 08/21/98

% Moisture: not dec.

RTXVOA ID: 0.53

Date Analyzed: 08/28/98

GC Column: (mm) Dilutioni Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (ul)
CONCENTRATION UNITS:

CAS NO. COMPOUND {(ug/L or ug/Kg) UG/L Q
[ 74-87-3 Chloromethane 2.0 U
i 75-01-4 Viny! chioride 1.0 U

75-00-3 Chloroethane 5.0 U
;. 75-354 1,1-Dichloroethene 0.3 J
i 75-09-2 ‘Methylene chloride 1.4 JB
© 156-60-5 Trans-1,2-dichloroethene 5.0 U
. 75-34-3 1,1-Dichloroethane 0.4 J

156-59-2 Cis-1,2-dichioroethene 5.0 U

67-66-3 Chloroform 5.0 U

71-55-6 1,1,1-Trichloroethane 5.0 U

56-23-5 Carbon tetrachloride 3.0 U

71-43-2 Benzene 1.0 U
. 107-06-2 1,2-Dichloroethane 3.0 U
. 79-01-6 Trichloroethene 3.0 u
i 78-87-5 1,2-Dichioropropane 5.0 U
© 10061-01-5 Cis-1,3-dichioropropene 0.2 U
* 4108-88-3 Toluene 5.0 U
i 10061-02-6 Trans-1,3-dichloropropene 0.2 U
i 79-00-5 1,1,2-Trichloroethane 5.0 U
i 127-184 Tetrachioroethene 3.0 U
' 108-90-7 Chlorobenzene 5.0 U
© 100-41-4 Ethylbenzene 5.0 8]
¢ 108-38-3 m,p-xylene 5.0 U
; 95-47-6 o-xylene 50 U
i 79-34-5 1,1,2 2-Tetrachioroethane 0.2 U

FORM | VOA '8260B

10

l)
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1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: GP ENVIRONMENTAL

Contract: NUS_SOUT

EPA SAMPLE NO.

CF-8-MW-07S-01

Lab Code: GPES Case No.: SAS No.: SDG No.;

Matrix: (soil/water) WATER Lab Sample ID: 9808184-02A

Sample wt/vol: 25.0 (g/ml) ML Lab File ID: B14450.D

Level: (low/med) LOW Date Received: 08/21/98

% Moisture: not dec. Date Analyzed: 08/28/98

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

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

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
i 74-87-3 Chloromethane 20 U
i 75-01-4 Vinyl chloride 1.0 U
¢ 75-00-3 . Chioroethane 5.0 U
. 75-354 1,1-Dichloroethene 14.1
: 75-09-2 Methylene chloride 1.5 JB
i 156-60-5 Trans-1,2-dichloroethene 5.0 U
. 75-34-3 1,1-Dichloroethane 16.9
. 1566-59-2 Cis-1,2-dichloroethene 5.0 U
. 67-66-3 Chloroform 5.0 U
- 71-55-6 1,1,1-Trichloroethane 5.0 U
- 56-23-5 Carbon tetrachloride 3.0 U
i 71-43-2 Benzene 0.9 J
© 107-06-2 1,2-Dichloroethane 3.0 v
i 79-01-6 Trichloroethene 3.0 U
| _78-87-5 1,2-Dichloropropane 5.0 U
i 10061-01-5 Cis-1,3-dichioropropene 0.2 U
! 108-88-3 Toluene 5.0 U
© 10061-02-6 Trans-1,3-dichloropropene 0.2 ‘U
. 79-00-5 - 1,1,2-Trichloroethane 5.0 U
© 127-18+4 Tetrachloroethene 3.0 U
. 108-90-7 Chlorobenzene 5.0 U
i 100-41-4 Ethylbenzene 0.6 J
' 108-38-3 m,p-xylene 5.0 U
i 95-47-6 . o-xylene 5.0 U
i 79-34-5 1,1,2 2-Tetrachloroethane 0.2 ]

FORM I VOA

'8260B

1018



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-081S-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808184-03A

Sample wt/vol: 25.0 (g/ml) ML Lab File 1D: B14451.D

Level: (low/med) LOW Date Received: 08/21/98

% Moisture: not dec. Date Analyzed: 08/28/98

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) UGI/L Q
- 74-87-3 Chloromethane 2.0 U
: 75-014 Viny! chioride 1.0 U
: 75-00-3 Chioroethane 5.0 U
| 75-35-4 1,1-Dichloroethene 5.0 v
¢ 75-09-2 Methylene chloride 15 | JB
. 156-60-5 Trans-1,2-dichloroethene 5.0 U
. 75-34-3 1,1-Dichloroethane 5.0 ]
‘ 156-59-2 Cis-1,2-dichloroethene 5.0 U
. 67-66-3 Chioroform 5.0 U
© 71-55-6 _1,1,1-Trichioroethane 5.0 U
~ 56-23-5 i _Carbon tetrachloride 3.0 U
. 71-43-2 i Benzene 1.0 U
"~ 107-06-2 i 1,2-Dichioroethane 3.0 U
- 79-01-6 i_Trichloroethene 3.0 Y]
¢ 78-87-5 1,2-Dichloropropane 5.0 U
"~ 10061-01-5 Cis-1,3-dichloropropene 0.2 U
i 108-88-3 Toluene 5.0 U
© 10061-02-6 Trans-1,3-dichloropropene 0.2 U
i 79-00-5 1,1,2-Trichloroethane 5.0 U
{ 127-184 Tetrachloroethene 3.0 U
¢ 108-90-7 Chlorobenzene 5.0 U
i 100-41-4 Ethylbenzene 5.0 U
. 108-38-3 m,p-xylene 5.0 U
. 95-47-6 o-xylene 5.0 U
: 79-34-5 1,1,2,2-Tetrachloroethane 0.2 U
FORM | VOA 82608

1024



1A

VOLATILE ORGANICS ANALYSIS DATA SHEET

EPA SAMPLE NO.

CF-8-MW-128-01

Lab Name: GP ENVIRONMENTAL Contract: NUS_SOUT

Lab Code: GPES Case No.: SAS No.: SDG No.:

Matrix: (soil/water) WATER Lab Sample ID: 9808184-01A

Sample wt/vol: 25.0 (g/ml) ML Lab File ID: B14449.D

Level: (low/med) LOW Date Received: 08/21/98

% Moisture: not dec. Date Analyzed: 08/28/98

GC Column: RTXVOA ID: 0.53 (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
. 74-87-3 |_Chloromethane 2.0 U
: 75-014 Vinyl chloride 1.0 U
¢ 75-00-3 Chloroethane 5.0 U
. 75-354 1,1-Dichloroethene 0.3 J
i 75-09-2 Methylene chloride 1.3 JB
¢ 156-60-5 Trans-1,2-dichloroethene 5.0 4]
i 75-34-3 1,1-Dichloroethane 0.4 J
. 156-59-2 Cis-1,2-dichloroethene 5.0 U
| 67-66-3 Chloroform : 5.0 U
. 71-55-6 1,1,1-Trichloroethane 5.0 .- U
i 56-23-5 Carbon tetrachloride 3.0 U
. 7143-2 Benzene 1.0 U
107-06-2 1,2-Dichioroethane 30 | U
© 79-01-6 Trichloroethene 30 | U
78-87-5 1,2-Dichloropropane 5.0 U
! 10061-01-5 Cis-1,3-dichloropropene 0.2 U
. 108-88-3 Toluene - 5.0 ]
i 10061-02-6 Trans-1,3-dichloropropene 0.2 U
- 79-00-5 1,1,2-Trichloroethane 5.0 U
. 127-184 Tetrachloroethene 3.0 U
! 108-90-7 Chilorobenzene 5.0 U
: 100-41-4 Ethylbenzene 5.0 U
© 108-38-3 m,p-xylene 5.0 U
i 95-47-6 o-xylene 5.0 U
i 79-34-5 1,1,2 2-Tetrachloroethane 0.2 U
FORM | VOA '8260B

1013



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

, CF-8-DUP-01
Lab Name: GPL LABORATORIES Contract: NUS_SOUT
Lab Code: . GPES Case No.: 9808125  SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample |D: 9808184-04C
Sample wt/vol: 10 {g/ml) ML Lab File ID: N10771.D
Level: (low/med) LOW Date Received: 08/21/98
% Moisture: decanted:(Y/N) N Date Extracted:
Concentrated Extract Volume: 1 (uL) Date Analyzed: 09/01/98
Injection Volume:  500. (ul) Dilution Factor: 1.0
GPC Cieanup: (Y/N) N pH: '

CONCENTRATION UNITS:

CAS NO. COMPOUND .(ug/L orug/Kg) UGI/L Q
74-82-8 Methane 100.8 EB
74-84-0 Ethane 5.8 U
74-85-1 Ethylene 6.2 U

~—F4-8P-——— Methane 4676 ER

~—74=84-0 Ethane 5-8————U

F4-85-1 Ethylene o —
FORM I SV-1 8015M

4021



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-DUP-01 DL

Lab Name: GPL LABORATORIES' ' Contract: NUS_SOUT

Lab Code: GPES Case No.: 9808125 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 9808184-04C 5X

Sample wtivol: 10 (g/ml) ML Lab File ID: N10772.D

Level: (low/med) LOW ) Date Received: 08/21/98

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

Concentrated Extract Volume: 1 (uL) Date Aﬁalyzed: 09/01/98

injection Volume:  100. (uL) Dilution Factor: 1.8” 5

GPC Cleanup: (Y/N) N pH: mp 4—8-T%
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
74-82-8 Methane 105.3 B |~
74-84-0 Ethane _ 29.0 U
74-85-1 Ethylene 31.2 U
F4~52-8 Methane 1449 B
F4-84~0 —Ethene 200 u
F4=85-1 Ethylene 242 t

FORM | SV-1 . 8015M

4024



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-07S-01

Lab Name: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPES Case No.: 9868125 SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808184-02C
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10770.D
Level: (low/med) LOW Date Received: 08/21/98

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

Concentrated Extract Volume: 1 (uL) Date Aﬁalyzed: 09/01/98
Injection Volume: ~ 500. (uL) ' Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGI/L Q
74-82-8 Methane _ 279.3 EB
74-84-0 Ethane 5.8 U
74-85-1_ Ethylene 6.2 U

T 74-82-6 Nethame D80T —=B—

—74-84~6 Fihane -8 Y
74-85-1 tthylene 22—

FORM | SV-1 8015M

40195



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-07S-01 DL

Lab Name: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPES Case No.: 9808184 SAS No.: N/A SDG No.: N/A

Matrix: (soil/water) WATER Lab Sample ID: 9808184-02C 20X

Sample wtivol: 10 (g/mly ML Lab File ID: N10774.D

Level: (low/med) LOW Date Received: 08/21/98

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

Concentrated Extract Volume: 1 (ul) Date Aﬁalyzed: 09/01/98

injection Volume:  25.0 (uL) Dilution Factor: 30 20

GPC Cleanup: (Y/N) N pH: m?q"%,qy
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UGIL Q
74-82-8 Methane 335.0 B v
74-84-0 Ethane 116.0 U
74-85-1 Ethylene 124.8 U

F4-82-8 Methere 356-0 B
F4-84-0 Ethane—— 1460 U
[ _74-85-T | EMNYETE T 124-8 H—=
FORM | SV-1 8015M

4018



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-125-01

Lab Name: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPES Case No.: 9808125  SAS No.: N/A SDG No.: N/A
Matrix: (soil/water) WATER Lab Sample ID: 9808184-01C
Sample wt/vol: 10 (g/ml) ML Lab File ID: N10769.D
Level: (low/med) LOW Date Received: 08/21/98

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

Concentrated Extract Volume: 1 (ul) Date Aﬁalyzed: 09/01/98
Injection Volume:  500. (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
74-82-8 Methane 81.6 EB_ |
74-84-0 Ethane 58 u
74-85-1 Ethylene ) 6.2 U
P52 Methane £6-8~ ER—

—F4-84-6 Ethenre 55 t
74-85-1 Eikylene 62 gg\} IS

FORM | SV-1 8015M

4009



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

CF-8-MW-12S-01 DL

Lab Name: GPL LABORATORIES Contract: NUS_SOUT

Lab Code: GPES Case No.: 9808125  SAS No.: N/A  SDG No.: N/A
Matrix: (soil/water) WATER  Lab Sample ID: 9808184-01C 5X
Sample wt/ivol: 10 (g/ml) ML Lab File ID: N10773.D

Level: (low/med) LOW : Date Received: 08/21/98

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

Concentrated Extract Volume: 1 (ul) Date Analyzed: 09/01/98
Injection Volume:  500. (uL) Dilution Factor: 5.0

GPC Cleanup: (Y/N) N pH:

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L orug/Kg) UGIL Q
74-82-8 Methane 112.0 BD v~
74-84-0 Ethane 29.0 U
74-85-1 Ethylene 31.2 U

S a7 Methane . 485 BB
7484=0 Fthamre : 28-8 U —

724=85-1 Ethylere : 342 Y—t
FORM ! SV-1 8015M

4012



Tetra Tech NUS INTERNAL CORRESPONDENCE

PITT-10-8-159
T0: DATE: = OCTOBER 22, 1998
FROM: GRETCHEN PHIPPS COPIES: DV FILE

SUBJECT: DATA VALIDATION — METALS AND MISCELLANEOUS
CTO 039 - CECIL FIELD
SDG - 9809191

SAMPLES: 5/Aqueous/

CF-8-MW-01S-01 CF-8-MW-02I1-01 . CF-8-MW-03D-01
CF-8-MW-04S-01 - CF-8-MW-09S-01

Overview

The sample set for CTO 039, NAS Cecil Field, SDG 9809191, consists of five (5) aqueous
environmental samples. _

All samples were analyzed for select metals. Samples CF-8-MW-01S-01, CF-8-MW-04S-01 and
CF-8-MW-09S-01 were also analyzed for anions, dissolved organic carbon, dissolved sulfide,
alkalinity and ammonia. The samples were collected by Tetra Tech NUS on August 21, 1998 and
analyzed by GP Environmental Services.

Select metals analyses were conducted using SW-846 method 6010B. Anions analyses were
conducted using EPA method 300. Dissolved organic carbon analyses were conducted using SM
method A5310C. Reactive sulfide analyses were conducted using RPA method 376.1. Alkalinity
analyses were conducted using EPA method 310.1. Ammonia analyses were conducted using
EPA method 350.1.

The data was evaluated based on the following parameters:

o Data Completeness
Holding Times
Calibration Verifications

Laboratory Blank Analyses

- All quality control criteria were met for this parameter.

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




MEMO TO: M. SPERANZA - PAGE 2 PITT-10-8-159
DATE: OCTOBER 22, 1998

Calibbration Verification

The Continuing Calibration Verification (CCV) for Sulfate analyses was >110% quality control limit.
The positive results reported for Sulfate in the affected sampies were qualified as estimated, “J”.

Laboratory Blank Analyses

Affected samples: All
Maximum Action
Analyte Concentration Level(aqueous)
Chloride 0.106ug/L 0.53ug/L
Magnesium 143ug/L 715ng/L

An action level of 5X the maximum concentration has been used to evaluate the sample data for
blank contamination. Positive results < the action level for magnesium were qualified, “U”, as a
result of blank contamination. No action was taken for Chloride since all results reported for
chloride were greater than the action level.

Executive Summary

Laboratory Performance: The Continuing Calibration Verification (CCV) for Sulfate analyses
was >110% quality control limit. Chloride and magnesium were present in the laboratory
preparation blanks,

Other Factors Affecting Data Quality: None.



MEMO TO: M. SPERANZA -PAGE 3 PITT-10-8-159
DATE: OCTOBER 22, 1998

The Data for these analyses were reviewed with reference to the “National Functional Guidelines
for Inorganic Review", February 1994 and the NFESC document entities “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).”

etra Tech NUS ;o
Gretchen A. Phipps

/ etra Tech HUS
Joseph A. Samchuck
Quality Control Officer




ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
01s-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS191
Matrix (soil/water): WATER Lab Sample ID: 9808191-02
Level (low/med): LOW Date Received: 08/22/98
% 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 630 |_ P_

7440-36-0 (Antimony ' _ .

7440-38-2 |Arsenic _ _

7440-39-3 |Barium _ .

7440-41-7 [Beryllium _ _

7440-43-9 {Cadmium _ .

7440-70-2 |Calcium 30800 j_ P

7440-47-3 |Chromium _ .

7440-48-4 |Cobalt _ _

7440-50-8 |Copper _ -

7439-89-6 |Iron 1090 |_ P_

7439-92-1 |(Lead _ —

7439-95-4 |Magnesium 450 |B P

7439-96-5 |Manganese _ _

7439-97-6 Mercury _ _

7440-02-2 (Nickel _ _

7440-09-7 |Potassium 1440 (B P_

7782-49-2 |Selenium _ s

7440-22-4 |Silver _ _

7440-23-5 |Sodium 6720 |_ P_

7440-28-0 [Thallium _ _

7440-62-2 |Vanadium _ .

7440-66-6 |zinc _ —

Cyanide _ _
7740-42-8 |Boron _ .
7740-42-0_|Tin _ _
Color Before: BROWN Clarity Before: CLOUDY Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

30095



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
02I-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS191
Matrix (soil/water): WATER Lab Sample ID: 9808191-05
Level (low/med): LOW Date Received: 08/22/98
% 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 200 |T P_

7440-36-0 |Antimony _ _

7440-38-2 |Arsenic _ .

7440-39-3 |Barium _ _

7440-41-7 (Beryllium _ o

7440-43-9 [Cadmium _ _

7440-70-2 [Calcium 1050 |B P

7440-47-3 [Chromium _ .

7440-48-4 |Cobalt _ _

7440-50-8 |Copper _ _

7439-89-6 '|1ron 450 |_ P

7439-92-1 |Lead _ .

7439-95-4 |Magnesium 450 (B P

7439-96-5 |Manganese _ _

7439-97-6 [Mercury _ _

7440-02-2 |Nickel _ _

7440-09-7 |Potassium 376 |B P

7782-49-2 |Selenium _ s

7440-22-4 |[Silver _ _

7440-23-5 [Sodium 26860 |B P_

7440-28-0 [Thallium _ _

7440-62-2 |Vanadium _ .

7440-66-6 |Zinc _ .

Cyanide _ .
7740-42-8 |Boron _ .
7740-42-0_ |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

3008



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
03D-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS191
Matrix (soil/water): WATER Lab Sample ID: 9$808191-03
Level (low/med): LOW Date Received: 08/22/98
% 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 200 |U P_

7440-36-0 |Antimony _ .

7440-38-2 |Arsenic _ .

7440-39-3 |Barium _ .

7440-41-7 |Beryllium _ .

7440-43-9 |Cadmium _ .

7440-70-2 |Calcium 20500 |_ P_

7440-47-3 {Chromium _ _

7440-48-4 |Cobalt _ _

7440-50-8 |[Copper _ _

7439-89-6 |(Iron 432 | _ P

7439-92-1 |Lead _ _

7439-95-4 (Magnesium 8850 |__ P

7439-96-5 |Manganese _ _

7439-97-6 |Mercury _ _

7440-02-2 |Nickel _ _

7440-09-7 |Potassium 1030 |B P_

7782-49-2 |Selenium _ _

7440-22-4 |Silver _ .

7440-23-5 |Sodium 5010 |_ P_

7440-28-0 |Thallium _ _

7440-62-2 |Vanadium _ _—

7440-66-6 |Zinc _ -

Cyanide _ .
7740-42-8 |Boron _ _
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - 1IN

3006



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
045-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP ' Case No.: SAS No.: SDG No.: NUS191
Matrix (soil/water): WATER Lab Sample ID: 9808191-04
Level (low/med) : LOW Date Received: 08/22/98
% 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 865 | _ P

7440-36-0_ |Antimony _ —

7440-38-2 {Arsenic _ .

7440-39-3 |Barium _ _

7440-41-7 |Beryllium _ _

7440-43-9 |Cadmium _ .

7440-70-2 [Calcium 9740 _ P_

7440-47-3 |Chromium _ .

7440-48-4 |Cobalt _ _

7440-50-8 |Copper _ —

7439-89-6 |Iron 1200 |_ P_

7439-92-1 jLead _ _

7439-95-4 |Magnesium 988 |B P

7439-96-5 [Manganese _ -

7439-97-6 |[Mercury _ _

7440-02-2 |Nickel _ _

7440-09-7 |Potassium €98 B P

7782-49-2 |Selenium _ .

7440-22-4 |Silver _ .

7440-23-5 (Sodium 8350 |_ P

7440-28-0 |Thallium _ __

7440-62-2 {Vanadium _ .

7440-66-6 |2inc _ _

Cyanide |- _
7740-42-8 |Boron - __
7740-42-0_|Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

3007



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
09S-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS1S81
Matrix (soil/water): WATER Lab Sample ID: 9808191-01
Level {(low/med): LOW Date Received: 08/22/98
% 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 200 |U P

7440-36-0 |Antimony _ _

7440-38-2 |Arsenic _ _

7440-39-3 {Barium _ .

7440-41-7 |Beryllium _ .

7440-43-9 |Cadmium _ .

7440-70-2 |Calcium 4030 |B P_

7440-47-3 |Chromium _ __

7440-48-4 |Cobalt _ _

7440-50-8 |Copper _ _

7439-89-6 |lron 816 | _ P

7439-92-1_|Lead ‘ _ —

7439-95-4 |Magnesium 760 (B P_

7439-96-5 |Manganese _ _

7439-97-6 |Mercury _ .

7440-02-2 |Nickel _ _

7440-09-7 |Potassium 856 |B P

77682-49-2 |Selenium _ _

7440-22-4 [Silver _ _

7440-23-5 |Sodium 3280 B P

7440-28-0 [Thallium _ _

7440-62-2 [Vanadium _ _

7440-66-6_|2inc _ —

Cyanide _ _
7740-42-8 |Borxron _ _
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

3004



ATA FILE: DOCB2698

NSTRUMENT FILE:

RUN SUMMARY SHEET

Dissolved Organic Carbon

INSTRUMENT: DOHRMAN

ANALYZED: 08/26/1998

Page 1

eqg Lab 1D Client ID Rep1 Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 WC0149 Icv 55.40 55.4 55.4 1.00 mg/L 103
2 BLANK 1CB 0 0.000 0.000 . 1.00 mg/L

3 9808167-02 CF-8-MW-23s-01 0.274 0.274 2.74 10.0 mg/L

4 9808174-01 CF-8-MW-17s-01 3.889 3.89 3.89 1.00 mg/L

5 9808174-02 CF-8-MW-10S-01 21.251 21.3 21.3 1.00 mg/L

6 9808174-03 CF-8-MW-06S-01 5.4491 5.45 5.45 1.00 mg/L

7 9808174-04 CF-8-MW-18S-01 5.532 5.53 5.53 1.00 mg/L

8 9808174-05 CF-8-MW-135-01 59.277 59.3 59.3 1.00 mg/L

9 9808174-05D CF-8-MW-13S-01D 59.503 59.5 59.5 1.00 mg/L 0.381
10 9808174-05S  CF-8-MW-13S-01S 68.104 68.1 68.1 1.00 mg/L 88.3
11 9808184-01 CF-8-MW-12S-01 4.094 4.09 4.09 1.00 mg/L

12 9808184-02 CF-8-MW-07Ss-01 15.462 15.5 15.5 1.00 mg/L

13 WC0149 ccv 58.931 58.9 58.9 1.00 mg/L 109
14 BLANK ccB 0 0.000 0.000 1.00 mg/L

15 9808184-04 CF-8-DUP-01 4.156 4.16 4.16 1.00 mg/L

16 9808191-01 CF-8-MW-09S-01 4.233 4.23 4.23 1.00 mg/L

17 9808191-02 CF-8-MW-01S8-01 30.919 30.9 30.9 1.00 mg/L

18 9808191-04 CF-8-MW-04S-01 28.964 29.0 29.0 1.00 mg/L

19 WC0149 cv 58.360 58.4 58.4 1.00 mg/L 108
20 BLANK cB 0 0.000 0.000 1.00 mg/L

_C/M /3 /ocB  2-20-%

Analyst /A%

te

Lab Supervisor / Date
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\TA FILE: ALKB2898

ISTRUMENT FILE:

Client 1D

RUN SUMMARY SHEET

Alkalinity

INSTRUMENT: WET_LAB

ANALYZED: 08/29/1998

Units

Page 1

2g_Lab 1D Rept Rep?2 Raw Conc. _Result MDL XRecovery %RPD %RSD
1 w0217 wcoz217 220.8 221 221 1.00 mg/L 94.0
2 BLANK 1cB 0 0.000 0.000 1.00 mg/L
3 9808167-02 CF-B-MW-23s-01 37.5 37.5 37.5 1.00 mg/L
4 9808174-01 CF-8-MW-17s-01 © 0.000 0.000 1.00 mg/L
5 9808174-02 CF-8-MW-10s-01 27.1 27.1 27.1 1.00 mg/L
6 9808174-03 CF-8-MW-06S-01 27.1 27.1 271 1.00 mg/L
7 9808174-04 CF-8-MW-185-01 150 150 150 1.00 mg/L
8 9808174-05 CF-8-MW-13s-01 52.1 52.1 52.1 1.00 mg/L
9 9808184-01 CF-8-MW-125-01 20.8 20.8 20.8 1.00 mg/L
10 9808184-02 CF-8-MW-07s-01 45.8 45.8 45.8 1.00 mg/L
11 9808184-04 CF-8-DUP-01 14.6 14.6 1§;Q 1.00 mg/L
12 9808191-01 CF-8-MW-09s-01 37.5 37.5 (37.3& 1.00 mg/L

. . /
13 wWC0217 wco217 220.8 221 221 1.00 mg/L 94,0
14 BLANK BLANK 4] 0.000 0.000 1.00 mg/L
15 9808191-02 CF-8-MW-01s-01 39.6 39.6 39.6 1.00 mg/L
16 9808191-04 CF-8-MW-045-01 22.9 22.9 | 22.9 1.00 mg/L
17 9808191-04D CF-B-MW-04S-01D 22.9 22.9 1.00 mg/L 0.000
18 WC0217 wco217 233.3 233 233 1.00 mg/L 99.3
19 BLANK BLANK 0 0.000 0.000 1.00 mg/L

LM //%/,

Analyst / Date

Lab Supervisor / Date

5012



pPage 2
RUN SUMMARY SHEET

Sulfide

\TA FILE: S2RB82498

{STRUMENT FILE: INSTRUMENT: WET_LAB ANALYZED: 08/24/1998

eg Lab 1D Client 1D Repl Rep? Raw Conc. Result MOL Units %Recovery %RPD %RSD
41 9808185-15  149-501-032 0 0.000 0.000 2.00 mg/L

42 9808185-16  149-501-033 0 0.000 0.000 2.00 mg/L

43 9808185-17  149-501-034 2 2.00 2.00 2.00 mg/L

44 BLANK BLANK 0 0.000 0.000 2.00 mg/L

45 9808185-18  149-501-035 0 0.000 0.000 2.00 mg/t

46 9808186-01  149-524-081 0 0.000 0.000 2.00 mg/L

47 9808186-02  149-524-082 0 0.000 0.000 2.00 mg/L

48 9B08186-03  149-501-036 0 0.000 0.000 2.00 mg/L

49 9808186-04  149-501-037 10 10.0 10.0 2.00 mg/L

50 9808186-05  149-501-039 6 6.00 6.00 2.00 mg/L

51 9808186-06  149-S09-016 0 0.000 0.000 2.00 mg/L

52 9808186-07  149-509-017 0 0.000 0.000 2.00 mg/L

53 9808186-08  149-509-018 0 0.000 0.000 2.00 ma/L

54, 9808186-09  149-509-019 0 0.000 0.000 2.00 mg/L

55 BLANK BLANK 0 0.000 0.000 2.00 mg/L

56 9808186-11  149-509-020 4 4.00 4.00 2.00 mg/L

57 9808186-11D  149-509-0200 & 4.00 q,aﬁ‘z*\ 2.00 mg/L 0.000
58 9808191-01  CF-8-MW-095-01 O 0.000 /0.000 ! 2.00 mg/L

59 9808191-02  CF-8-MW-01s-01 0 0.000 /0,000 / 2.00 mg/L

60 9808191-04  CF-8-MW-045-01 0 0.000 { 0.000, 2.00 mg/L

\\_////
61 BLANK BLANK 0 0.000 0.000 2.00 mg/L
__In M &Ny (94 / S ;/b

Analyst / Date

Lab Sdﬁé???gbr ‘7 Date

5018



Page 2
RUN SUMMARY SHEET
Ammonia

TA FILE: NH390298

STRUMENT FILE:

INSTRUMENT: WET_LAB ANALYZED: 09/03/1998

Client 1D

1

g lab 1D Rep Rep2 Raw Conc. Result MDL Units XRecovery %RPD %RSD
9 9808185-06 149-511-061 0 0.000 0.000 0.100 mg/L
0 9808185-07 149-511-063 0 0.000 0.000 0.100 mg/L
1 9808185-08 149-511-064 0 0.000 0.000 0.100 mg/L
2 9808185-0% 149-811-065 0 0.000 0.000 0.100 mg/L
3 9808185-10 149-511-066 0 0.000 0.000 0.100 mg/L
4 9808185-12 14%-506-023 1.73 1.73 1.73 0.100 mg/L
5 9808185-13 149-506-028 0.13 0.130 0.130 0.100 mg/L
6 9808185-14 149-506-029 0 0.000 0.000 0.100 mg/L
+7 9808185-15 149-s01-032 0 0.000 0.000 0.100 mg/L
'8 9808185-16 149-501-033 0 0.000 0.000 0.100 mg/L
V9 Wc0222 wcoz222 0.71 0.710 3.55 0.500 mg/L 88.8
30 BLANK BLANK 0 0.000 0.000 0.100 mg/L
51 9808185-17 149-s01-034 0 0.000 0.000 0.100 mg/L
52 9808185-18 149-501-035 0.35 0.350 0.350 0.100 ma/L
53 9808186-01 149-524-081 1.84 1.84 1.84 0.100 mg/L
54 9808186-02 149-524-082 6.42 6.42 6.42 0.100 mg/L
55 9808186-03 149-501-036 6.81 6.81 34.0 0.500 mg/L
56 9808186-04 149-5S01-037 6.42 6.42 128 2.00 mg/L
57 9808186-05 149-501-039 10.33 10.3 51.6 0.500 mg/L
58 9808186-06 149-S09-016 0.31 0.310 1.55 0.500 mg/L
59 9808186-06D  14%-SD9-016D 0.31 0.310 1.55 0.500 mg/L 0.000
60 9808186-06S  149-S09-016S 2.79 2.79 14.0 0.500 mg/L 99.2
61 WC0222 weco222 0.7 0.710 3.55 0.500 mg/L B8.8 *
62 BLANK BLANK 0 0.000 0.000 0.100 mg/L
63 9808186-07 149-509-017 1.14 1.14 0.500 mg/L
64 9808185-08 149-509-018 0.47 0.470 0.500 mg/L
65 9808186-09 149-509-019 0.23 0.230 0.500 mg/L
66 9808186-11 149-509-020 1.08 1.08 0.500 mg/L
67 9808191-01 CF-B-MW-09s-01 D0.35 0.350 0,100 mg/L
68 9808191-02 CF-8-MW-01s-01 0.37 0.370 0.100 mg/L
69 9808191-04 CF-8-MW-04S-01 1.14 1.14 0.100 mg/L
70 9808208-01 149-502-011 0 0.000 0.100 mg/L
71 9808208-02 149-502-012 0 0.000 0.400 mg/L
72 9808208-03 149-502-013 0 0.000 0.100 mg/L
73 WC0222 WCo222 0.80 0.800 - 4.00 0.500 mg/L 100
74 BLANK BLANK 0 0.000 0.000 0.100 mg/L
75 9808208-04 149-502-014 o 0.000 0.000 0.100 mg/L
76 9808208-05 149-521-004 0 0.000 0,000 0.100 mg/L
77 9808208-06 149-522-004 2.33 2.33 2.33 0.100 my/L .
78 9808208-07 149-501-038 2.79 2.79 11.2 0.400 mg/L

7 w1030 ooy & Wendetl — G-/1-98

Anaiyst / Date fab Supervisor / Date
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\TA FILE: NUS91398

ISTRUMENT FILE:

RUN SUMMARY SHEET

CHLORIDE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 09/13/1998

Page 1

:q Lab 1D Client ID Repl Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 BLANK S0 3979 -0.017 -0.017 0.100 mg/L

2 0.1 PPM s1 122608 0.297 0.297 0.100 mg/L

3 0.5 PPM s2 173544 0.433 0.433 0.100 mg/L

4 1.0 PPM s3 354496 0.913 0.913 0.100 mg/L

5 3.0 PPM S4 1110108 2.92 2.92 0.100 mg/L

6 5.0 PPM s5 1917233 5.06 5.06 0.100 mg/L

7 ERA981#804 ERAD81#804 714546 1.87 9.34 0.500 mg/L 87.3
8 BLANK 1CB 50435 0.106 0.106 0.100 mg/L

9 9808184-01 CF-8-MW-12s5-01 2599530 6.87 6.87 0.100 mg/L

10 9808184-01D CF-8-MW-125-01D 2597545 6.86 6.86 0.100 mg/L 0.077
11 9808184-01S  CF-8-MW-125-01S 2162285 5.71 11.4 0.200 mg/L 9.10
12 9808184-02 CF-8-MW-07S-01 20192509 53.5 53.5 0.100 mg/L

13 9808184-04 CF-8-DUP-01 2608783 6.89 6.89 0.100 mg/L

14 9808191-01 CF-8-MW-09s-01 1940739 5.12 (:%;i? 0.100 ma/L

15 cevi eV 851424 2.23 11.2 0.500 mg/L 104
16 CCB1 CCB1 7991 -0.007 -0.007 0.100 mg/L

N

17 9808191-02 CF-8-MW-01S-01 1448339 3.81 / 3.81\ 0.100 mg/L

18 9808191-04 CF-B-MW-04S-01 4832434 12.8 Klf:f// 0.100 mg/L

19 CCV2 ccve 858284 2.25 11.2 0.500 mg/L 105
20 ccB2 CCB2 0 -0.028 -0.028 0.100 mg/L

U clelf

/0 ~(5 5%

W

Analyst / Date

Va2

N
Lab Supervisor / Date
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Page 2
RUN SUMMARY SHEET

SULFATE BY IC METHOD 300

\TA FILE: NUS91398

ISTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 09/13/1998
g Lab 1D Client 1D Rep1 Rep2 Raw Conc. Result MDL Units %Recovery ¥%RPD %RSD
1 BLANK S0 0 0.032 0.032 0.100 mg/L
2 0.1 PPM s1 - 34663 - 0.174 0.174 0.100 mg/L
3 0.5 PPM s2 124758 D.544 0.544 0.100 mg/L
4 1.0 PPM s3 199023 0.848 0.848 0.100 mg/L
5 3.0 PPM s4 713964 2.96 2.96 0.100 mg/L
6 5.0 PPM S5 1220339 5.04 5.04 0.100 mg/L
7 ERA981#804 ERA981#804 282788 1.19 5.96 0.500 mg/L 97.7
8 BLANK ics 0 0.032 0.032 0.100 mg/L
9 9808184-01 CF-8-Mw-125-01 2151519 8.86 8.86 0.100 mg/L
|0 9808184-01D CF-B-MW-125-01D 2153326 8.87 8.87 0.100 mg/L 0.084
11 9808184-01S CF-8-MW-125-01S 1664054 6.86 13.7 0.200 mg/L 9.72
|12 9808184-02 CF-8-Mw-07s-01 9787948 40.2 40.2 0.100 mg/L
|13 9808184-04 CF-8-DUP-01 2167146 8.93 8.93 0.100 mg/L
14 9808191-01 CF-8-MW-095-01 582295 2.42 2.42 0.100 mg/L
.
IS5 ccvi ccv1 273754 1.16 5.78 0.500 mg/L 94.7
6 CCB1 cCce 2410 ‘ 0.041 0.041 0.100 mg/L
|17 9808191-02 CF-B-MW-018-01 12508356 51.4 0.100 mg/L
18 9808191-04 CF-8-MW-048-01 3098770 12.8 0.100 mg/L
19 cCcv2 ccve 276438 1.17 5.83 0.500 mg/L 95.6
0 ccB2 CccB2 0 0.032 0.032 0.100 mg/L

Jibadeeld T jo-1095 ﬁi

Analyst / Date Lmﬁupervisor / Date
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FILE: 50482198

'UMENT FILE:

RUN SUMMARY SHEET

SULFATE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 08/21/1998

Result

Page 1

ab 1D client 1D Repl Rep? Raw _Conc. MOL Units ZRecovery %RPD %RSD
IRASBI1#BO4 eV 1.5128 1.51 7.56 0.500 mg/L 124

3LANK 1CB -0.0306 -0.031 -0.031 0.100 mg/L

7808174-01 CF-B-MW-175-01  over cal. 0.000 0.000 0.100 mg/L

)808174-01D CF-8-MW-175-011D over cal. 0.000 0.000 0.100 mg/L DIV BY
7808174-01S CF-8-MW-175-011S over cal. 0.000 0.000 0.200 ma/L 0.000
)B08174-02  CF-8-MW-105-01  over cal. 0.000 0.000 0.100 mg/L

7808174-03  CF-B-MW-065-041  over cal. 0.000 0.000 0.100 mg/L

JB0B174-04  CF-B-MwW-185-071  over cal. 0.000 0.000 0.100 mg/L

7808174-05  CF-8-MW-135-D1  over cal. 0.000 0.000 0.100 mg/L

ERAGB#804  ERASB1#804 1.5843 1.58 7.92 0.500 mg/L

BLANK BLANK -0.0306 -0.031 -0.031 0.100 ma/L N
9808184-01 CF-8-MW-125-01 over cal. 0.000 0.000 0.100 mg/L

0808184-02  CF-8-MW-07S-01  over cal. 0.000 00 0.100 mg/L

9808184-04  CF-8-DUP-01 over cal. 0.000 ( 0.100 mg/L

$808191-01 CF-8-MW-09s-01  1.8335 1.83 1.83 0.100 mg/L

©808191-02  CF-8-MW-01S-01 over cal. 0.000 > 0.100 mg/L

§808191-04  CF-8-MW-04S-01 over cal. 0.000 0.000 0.100 mg/L

ERASB1#804  ERASB1#804 1.4536 1.45 7.27 0.500 mg/L e
BLANK BLANK -0.0306 -6.031 -0.031 0.100 mg/L B

S Wasclell w66 -9F

Analyst

/ Deate

Leb Supervisor .4 Date
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TA FILE: 1C-82198

STRUMENT FILE:

RUN SUMMARY SHEET

BROMIDE BY IC METHOD 300

INSTRUMERT: DIONEX

ANALYZED: 08/21/1998

Page 1

q leb ID Client 1D Repl Rep? Raw Conc. Result MDL Units XRecovery %RPD %RSD
180 S0 0 -0.026 -0.026 0.100 mg/L
281 s1 6281 0.089 0.089 0.100 mg/L
3 82 s2 16616 0.276 0.276 0.100 mg/L
4 S3 s3 28016 0.483 0.483 0.100 mg/L
5 s4 sS4 58755 1.04 1.04 0.100 mg/L
6 S5 s5 165792 2.99 2.99 0.100 mg/L
7 ERA981#804 1cv 125960 2.26 11.3 0.500 mg/L 89.8
8 for nitrite only
9 BLANK 1CB 0 -D0.026 -0.026 0.100 mg/L
10 980817401 CF-8-MW-17s-01 0 -0.026 -0.026 0.100 mg/L
11 9808174-01D  CF-8-MW-175-01D 0 -0.026 -0.026 0.100 mg/L 0.000
12 9808174-01S  CF-B-MW-17S-01S 116309 2.09 4.7 0.200 mg/L 139
13 9808174-02 CF-B-MW-10s-01 0 -0.026 -0.026 0.100 mg/L
14 9808174-03 CF-8-MW-068-01 O -0.026 -0.026 0.100 mg/L
15 9808174-04 CF-8-MW-18s-01 0 -0.026 -0.026 0.100 mg/L
16 9808174-05 CF-8-MW-135-01 O -0.026 -0.026 0.100 mg/L
17 ERA9B1#804 ERADB1#804 126577 2.27 11.4 0.500 mg/L 90.2
18 for nitrite only
19 BLANK BLANK 0 -0.026 -0.026 0.100 mg/L
20 9808184-01 CF-8-MW-125-01 O -0.026 -0.026 0.100 mg/L
21 9808184-02 CF-B-MW-075-01 O -0.026 -0.026 0.100 mg/L
22 9808184-04 CF-8-DUP-01 0 -0.026 0.100 mg/L
23 9808191-01 CF-8-MW-095-01 © -D.026 0.100 mg/L
24 9808191-02 CF-8-Mw-018-01 0 -0.026 0.100 mg/L
25 9808191-04 CF-B-MW-04S-01 O -0.026 0.100 mg/L
26 ERA9B1#804 ERAD81#804 123276 2.21 0.500 mg/L 87.8
27 for nitrite only
28 BLANK BLANK 0 -0.026 -0.026 0.100 mg/L
o
S aade . ma (0-68Y y lQ’/

Analyst / Date

{eb Superv{;;} / Date
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\TA FILE: 1C-82198

ISTRUMENT FILE:

RUN SUMMARY SHEET

NITRATE BY IC

INSTRUMENT: DIONEX

ANALYZED: 08/21/1998

Page 2

eq Leb 1D Client 1D Repl Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD

180 S0 0 0.034  0.034 0.100 mg/L

2 s1 $1 22496 0.104 0.104 0.100 mg/L

3 82 s2 63119 0.232 0.232 0.100 mg/L

4 83 s3 140325 0.475 0.475 0.100 mg/L

S pot using this _point

6 S5 s5 944510 3.00 3.00 0.100 mg/L

7 ERA981#804 1cV 619664 1.98 9.91 0.500 mg/L 91.8

8 wWco207 wc0207 0 0.034 0.336 1.00 mg/L 3. N

9 BLANK 1c8 0 0.034 0.034 0.100 mg/L

10 9808174-01 CF-8-MW-175-01 O 0.034 0.034 0.100 mg/L

11 9808174-01D  CF-B-MW-17S-01D 0 0.034 0.034 0.100 mg/L 0.000

12 9808174-01S  CF-8-MW-17s-01S 581232 1.86 3.72 0.200 mg/L 124

13 9808174-02 CF-8-MW-10s-01 3875 0.046 0.046 0.100 mg/L

14 9808174-03 CF-8-MW-065-01 17115 0.087 0.087 0.100 mg/L

15 9808174-04 CF-8-MW-185-01 O 0.034 0.034 0.100 mg/L

16 9808174-05 CF-8-MW-135-01 4093 0.046 0.046 0.100 mg/L

17 ERAS81#804 ERAGB1#804 619676 1.98 9.91 0.500 mg/L 91.8

18 WC0207 wC0207 0 0.034 0.336 1.00 mg/L N

19 BLANK BLANK 0 0.034 0.034 0.100 mg/L

20 9808184-01 CF-8-MW-125-01 4532 0.048 0.100 mg/L

21 9808184-02 CF-8-MW-075-01 4482 0.048 0.100 mg/L

22 98081B4-04 CF-8-DUP-01 3638 0.045 0.100 mg/L

23 9808191-01 CF-8-MW-09s-01 0 0.034 0.100 mg/L

24 9808191-02 CF-8-MW-01S-01 4168 0.047 0.100 mg/L

25 9808191-04 CF-8-MW-04S-01 7803 0.058 0.100 mg/L

26 ERAD81#B04 ERASB1#804 647776 2.07 0.500 mg/L 95.9

27 weo207 wC0207 0 0.034 1.00 mg/L 3.1

28 BLANK BLANK . 0 0.034 0.100 mg/L
Pllavdes] T8 f0-6 DY / j;/

Analyst / Date

Leb Supervisor / Date
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\TA FILE: 1C-82198

{STRUMENT FILE:

RUN SUMMARY SHEET

NITRITE BY IC

INSTRUMENT: DIONEX

ANALYZED: 08/21/1998

Page 3

:q Lab 1D Client ID Rep1 Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
180 S0 U] -0.023 -0.023 0.100 mg/L

28 81 26349 0.073 0.073 0.100 mg/L

382 s2 71695 0.239 0.239 0.100 mg/L

4 S3 s3 161979 0.568 0.568 0.100 mg/L

5 s4 sS4 282475 1.0% 1.0 0.100 mg/L

6 s5 s5 825708 2.99 2.99 0.100 mg/L

7 ccv for other snalytes

8 WC0207 WC0207 201920 0.713 7.13 1.00 mg/L 103
9 BLANK ic8 0 -0.023 -0.023 0.100 mg/L

10 9808174-01 CF-8-MW-175-01 O -0.023 -0.023 0.100 mg/L

11 9808174-01D CF-8-MW-175-01D O -0.023 -0.023 0.100 mg/L - 0.000
12 9808174-01S  CF-8-MW-175-015 695349 2.51 5.02 0.200 mg/L 72.8
13 9808174-02 CF-8-MW-10S-01 21397 0.055 0.055 0.100 mg/L

14 9808174-03 CF-8-MW-06S8-01 15576 0.034 0.034 0.100 mg/L

15 9808174-04 CF-8-MW-185-01 14248 0.029 0.029 0.100 mg/L

16 9808174-05 CF-8-MW-135-01 53808 0.173 0.173 0.100 mg/L

17 cev _for other analytes

18 WC0207 wCc0207 201164 0.710 7.10 1.00 mg/L 103
19 BLANK BLANK 0 -0.023 -0.023 0.100 mg/L

20 9808184-01 CF-8-MW-12S-01 26693 0.075 0.075 0.100 mg/L

21 9808184-02 CF-B-MW-07S-01 124316 0.430 0.430 0.100 mg/L

22 9808184-04 CF-8-DUP-01 154357 0.540 0.100 mg/L

23 9808191-01 CF-8-MW-09S-01 49843 0.159 0.100 mg/L

24 9808191-02 CF-8-MW-01S-01 31139 0.091 0.100 mg/L

25 9808191-04 CF-B-MW-045-01 50539 0.162 0.100 mg/L

26 ccv for other snalytes

27 WC0207 wCo207 208051 0.736 7.36 1.00 mg/L 107
28 BLANK BLANK 0 -0.023 -0.023 0.100 mg/L

Swaace of

™ (0 (r -F¥

Analyst / Date

Vi

Lab Supervisor / Date
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ATA FILE: 1C-B2198

NSTRUMENT FILE:

RUN SUMMARY SHEET

ORTHOPHOSPHATE

INSTRUMENT: DIONEX

Rept

ANALYZED: 08/21/1998

Page &

eg Leb 1D Client 1D Rep2 Raw Conc. Result MDL Units XRecovery %RPD %RSD
180 S0 0 0.009 0.009 0.100 mg/L

2 81 st 3381 0.100 0.100 0.100 mg/L

3 s2 s2 8804 0.247 0.247 0.100 mg/L

4 83 s3 17928 0.493 0.493 0.100 mg/L

5 not using in ealibration

6 S5 s5 110689 3.00 3.00 0.100 mg/L

7 ERAD81#804 1cV 86997 2.36 11.8 0.500 mg/L 102
8 wWC0207 wco207 0 0.009 0.086 1.00 mg/L 0.743
9@ BLAKK 1CB 0 0.009 0.009 0.100 mg/L

10 9808174-01 CF-8-MW-175-01 0 0.009 0.009 0.100 mg/L

11 9808174-010 CF-8-MW-175-01D 0 0.009 0.009 0.100 mg/L 0.000
12 9808174-01S  CF-8-MW-17S-01S 61019 1.66 3.32 0.200 mg/L M
13 9808174-02 CF-8-MW-108-01 1811 0.058 0.058 0.100 mg/L

14 9808174-03 CF-8-MW-065-01 0 0.009 0.009 0.100 mg/L

15 9808174-04 CF-8-MW-18S-01 2225 0.069 0.069 0.100 mg/L

16 9808174-05 CF-8-MW-135-01 1761 0.056 0.056 0.100 mg/L

17 ERA981#804 ERA981#804 85109 2.31 11.5 0.500 mg/L 99.6
18 wC0207 wCco207 0 0.009 0.086 1.00 mg/L 0.743
19 BLANK BLANK 0 0.009 0.009 0.100 mg/L

20 9808184-01 CF-8-Mw-125-01 0 0.009 0.100 mg/L

21 9808184-02 CF-8-MW-07s-01 0O 0.009 0.100 mg/L

22 9808184-04 CF-8-DUP-01 0 0.009 0.100 mg/L

23 9808191-01 CF-8-MW-09S-01 8955 0.251 0.100 mg/L

24 9808191-02 CF-8-MW-015-01 O 0.009 0.100 mg/L

25 9808191-04 CF-8-MW-045-01 O 0.009 0.100 mg/L

26 ERA981#804 ERAO81#804 85132 2.31 0.500 mg/L 99.6
27 WC0207 wCc0207 0 0.009 1.00 mg/L 0.743
28 BLANK BLANK 0 0.009 0.100 mg/L

4
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Analyst / Date

Lab Supervisor '/ Date
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Tetra Tech NUS INTERNAL CORRESPONDENCE

. PITT-10-8-166
T0: w— DATE: OCTOBER 22, 1998
FROM: GRETCHEN PHIPPS COPIES:  DVFILE

SUBJECT: DATA VALIDATION - METAL AND MISCELLANEOUS
CTO 039 - CECIL FIELD
SDG - 9808174

SAMPLES: S/Aqueous/

CF-8-MW-06S-01 CF-8-MW-108-01 CF-8-MW-108-01
CF-8-MW-17S-01 CF-8-MW-18S5-01

QOverview

The sample set for CTO 039, NAS Cecil Field, SDG 9808174, consists of five (5) aqueous
environmental samples.

The samples were analyzed for select meta.ls anions, dissolved organic carbon, dlssolved sulfide,
alkalinity and ammonia. The samples were collected by Tetra Tech NUS on August 18, 1998 and
analyzed by GP Environmental Services.

Select metals analyses were conducted using SW-846 method 6010B. Anions analyses were’ &
conducted using EPA method 300. Dissolved organic carbon analyses were conducted using SM
method A5310C. Reactive sulfide analyses were conducted using RPA method 376.1. Alkalinity
analyses were conducted using EPA method 310.1. Ammonia analyses were conducted using
EPA method 350.1.

The data was evaluated based on the following parameters:
. Data Completeness
Holding Times

Calibration Verifications
Laboratory Blank Analyses

- Al quality control criteria were met for this parameter.

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

Affected samples: All
Maximum Action
Analyte Concentration Level(aqueous)
Magnesium 143ug/L 715ug/L

An action level of 5X the maximum concentration has been used to evaluate the sample data for
blank contamination. Positive results > the action level for magnesium were qualified, “U”, as a
result of blank contamination.

Notes

The initial Calibration Verification (CV) and Continuing Calibration Verification (CCV) for Suifate
analyses were >110% quality control limit. However, no validation action was required as all
sulfate results reported were nondetected.

Executive Summary

Laboratory Performance: The Initial Calibration Verification (ICV) and Continuing Calibration
Verification (CCV) for Sulfate analyses were >110% quality control limit. Magnesium was present
in the laboratory preparation blank.

Other Factors Affecting Data Quality: None.

The Data for these analyses were reviewed with reference to the “National Functional Guidelines
for Inorganic Review”, February 1994 and the NFESC document entities “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 :  R
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).”

ﬁ m@p@s——

Tetra Tech NUS
Gretchen A. Phipps

/ Tetra Tech NUS
Joseph A. Samchuck

Quality Control Officer
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Cecil Field
SDG 9808174

Table 1 - RECOMMENDATION SUMMARY

Aluminum

Calcium

fron

Magnesium A
Potassium

Sodium

Bromide

Chloride

Dissolved Organic Carbon
Nitrate

Nitrite

Sulfate

O-Phosphate

Reactive Sulfide

Alkalinity

Ammonia

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

Al - Accept data, but qualify results less than the blank action level as nondetected,
“Ut; @s.a fesult of laboratory blank contamination.




ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
INORGANIC ANALYSIS DATA SHEET _
06S-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS174

Matrix (soil/water): WATER

Lab Sample 1ID: 9808174-03

Level (low/med): LOowW Date Received: 08/20/98
¥ 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 483 |_ P
7440-36-0 i{Antimony _ L
7440-38-2 |Arsenic _ .
'7440-39-3 |IBarium _ _
7440-41-7 |Beryllium _ _
7440-43-9 [Cadmium _ -
7440-70-2 gglcium 12800 {_ P_
7440-47-3 [Chromium _ —
7440-48-4 | Cobalt _ _
7440-50-8 {Copper _ —
7439-89-6 |Iron - 181 |_ P_
7439-92-1 |Lead _ _
7439-95-4 |Magnesium 582 |B P
7439-96-5 |Manganese _ .
7439-97-6 |Mercury _ —
7440-02-2 |Nickel _ _
7440-09-7 iPotassium 803 |B P
7782-49-2 |Selenium _ -
7440-22-4 |Silver _ -
7440-23-5_|Sodium 1650 |B P
7440-28-0 |Thallium _ .
7440-62-2 |Vanadium _ _
7440-66-6_|Zinc_ _ __
Cyanide _ .
7740-42-8 |Boron _ .
7740-42-0_ |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

. 4006



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
INORGANIC ANAL%SIS DATA SHEET
Lab Name: GP ENVIRONMENTAL Contract: 10s-01
Lab Code: Case No.: SAS No.: SDG No.: NUS174

Matrix (soil/water): WATER

Lab Sample ID: 9808174-02

Level (low/med) : LOowW Date Received: 08/20/98
% 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 267 |_ P_
7440-36-0 {Antimony - .
7440-38-2 {Arsenic — .
7440-39-3 |Barium _ —
7440-41-7 |Beryllium _ .
7440-43-9 |Cadmium _ __
7440-70-2_|Calcium 8930 |_ P
7440-47-3 |Chromium _ __
7440-48-4 {Cobalt _ -
7440-50-8 |Copper _ .
7439-89-6 |Iron 362 | P_
7439-92-1 |Lead _ _
7439-95-4 |Magnesium 602 |B P
7439-96-5 |Manganese _ -
7439-97-6 |Mercury _ -
7440-02-2 |Nickel _ _
7440-09-7 |Potassium 1780 |B P_
7782-49-2 !Selenium _ —
7440-22-4 |Silver _ .
7440-23-5 |Sodium 4560 (B P
7440-28-0 {Thallium _ -
7440-62-2 |Vanadium _ —
7440-66-6 [Zinc _ _
Cyanide _ _
7740-42-8 |Boron - -
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - IN

4005
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ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
. 138-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: Case No.: SAS No.: SDG No.: NUS174

Matrix (soil/water): WATER

Lab Sample ID: 9808B174-05

Level (low/med): LOW Date Received: 08/20/98
% 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 398 |_ T
7440-36-0 |Antimony _ s
7440-38-2 |Arsenic _ -
7440-39-3 (Barium _ _
7440-41-7 |Beryllium _ -
7440-43-9 |Cadmium _ —
7440-70-2 |Calcium 15500 |_ P
7440-47-3 [Chromium _ .
7440-48-4 |Cobalt _ .
7440-50-8 |Copper _ —
7439-89-6 |Iron 583 |_ P
7439-92-1 {Lead _ _
7439-95-4 |[Magnesium 794 |B P
7439-96-5 {Manganese _ __
7439-97-6 [Mercury _ .
7440-02-2 |Nickel _ __
7440-09-7 {Potassium 5380 |_ P
7782-49-2 |Selenium _ __
7440-22-4 |Silver _ _
17440-23-5 {Sodium 3460 |B P
7440-28-0 |Thallium _ _
7440-62-2 |Vanadium _ __
7440-66-6 |Zinc _ ,_
Cyanide _ _
7740-42-8 }(Boron _ -
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I - 1IN

4008



ENVIROFORMS/INQORGANIC CLP

SAMPLE NO.
1 ‘
INORGANIC ANALYSIS DATA SHEET
17S8-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS174

Matrix (soil/water): WATER Lab Sample ID: 9808174-01

Level (low/med): Low Date Received: 08/20/98
% 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 200 |U P
7440-36-0 {Antimony _ —
7440-38-2 |Arsenic _ —
7440-39-3 |Barium _ _
7440-41-7 {Beryllium _ .
7440-43-9 |Cadmium _ _
: 7440-70-2 [Calcium 1000 |U P_
§ 7440-47-3 |Chromium _ _
x 7440-48-4_|Cobalt _ _
E 7440-50-8 |Copper _ —
. 7439-89-6 |Iron 182 |_ D
; 7439-92-1 |Lead _ _
; 7439-95-4 |[Magnesium 742 (B P
; 7439-96-5 |Manganese _ _
7439-97-6 [Mercury _ -
7440-02-2 iNickel _ _
7440-09-7 |Potassium 213 |B P
7782-49-2 |Selenium _ -
7440-22-4 |Silver _ .
7440-23-5_|Sodium 2710 _|B P_
7440-28-0 |Thallium _ _
7440-62-2 |Vanadium _ .
7440-66-6 |Zinc _ .
Cyanide _ .
7740-42-8 |[Boron _ -
7740-42-0 |Tin _ _
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity Aftex: CLEAR Artifacts:

Comments:

FORM I - IN

. 4004



ENVIROFORMS/INORGANIC CLP

SAMPLE NO.
1
INORGANIC ANALYSIS DATA SHEET
18S-01
Lab Name: GP ENVIRONMENTAL Contract:
Lab Code: GP Case No.: SAS No.: SDG No.: NUS174
Matrix (soil/water): WATER Lab Sample ID: 9808174-04
Level (low/med): LOW Date Received: 08/20/98
% Solids: 0.0
Concentration Units (ug/L or mg/kg dry weight): UG/L
CAS No. Analyte ConcentrationiC Q M
-
7429-90-5 |Aluminum 279 |_ P
7440-36-0 [Antimony _ -
7440-38-2 |Arsenic - -
7440-39-3 |[Barium _ _
7440-41-7 |Beryllium _ .
7440-43-9 |[Cadmium — _
- 7440-70-2 (Calcium 52700 |_ P_
440-47-3 |Chromium _ _
440-48-4 |Cobalt _ _
7440-50-8 |Copper _ —
7439-89-6 |Iron 104 | P
79439-92-1 |Lead — —
439-95-4 |Magnesium 1760 |B P
439-96-5 [Manganese —- —_
439-97-6 |Mercury _ .
7440-02-2 |Nickel _ _
7440-09-7 |Potassium 7780 |_ P .
7782-49-2 [Selenium _ _ 3
7440-22-4 |Silver _ __ 3
7440-23-5 |Sodium 5580 |_ P_
7440-28-0 |Thallium _ _
440-62-2 |Vanadium _ -
7440-66-6 |Zinc _ _ 5
Cyanide _ . -
7740-42-8 (Boron - —_
7740-42-0_ |Tin _ __
Color Before: COLORLESS Clarity Before: CLEAR Texture:
Color After: COLORLESS Clarity After: CLEAR Artifacts:

Comments:

FORM I -

IN

. 4007



Page 3
RUN SUMMARY SHEET

NITRITE BY IC

DATA FILE: 1C-B2198

INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 08/21/1998

5004

Seg Lab 1D Client ID Rep1 Rep2 Raw Conc. Result MDL Units %Recovery %RPD _  %RSD

150 S0 ’ 0 -0.023 -0.023 0.100 mg/L

2 s1 s1 26349 0.073 0.073 0.100 mg/L

382 s2 71695 0.239 0.239 0.100 mg/L

4 83 $3 161979 0.568 0.568 0.100 mg/L

5 S4 S4 282475 1.01 1.01 0.100 mg/L

6 S5 s5 825708 2.99 2.99 0.100 mg/L

7 ccv_for other analytes

8 w0207 wC0207 201920 0.713 7.13 1.00 mg/L 103

9 BLANK 1cB 0 -0.023 -0.023 0.100 mg/L

10 9808174-01 CF-8-MW-175-01 O -0.023 -0.023 0.100 mg/L

11 9808174-01D CF-8-MW-175-01D O -0.023 -0.023 0.100 mg/L 0.000
12 9808174-015 CF-8-MW-175-015 695349 2.51 5.02 0.200 mg/L 72.8
13 9808174-02 CF-8-MW-105-01 21397 0.055 0.055 0.100 mg/L

14 9808174-03 CF-8-MW-065-01 15576 0.034 0.034 0.100 mg/L

15 9808174-04 CF-B-MW-185-01 14248 0.029 0.029 0.100 mg/L

16 9808174-05 CF-8-MW-13S-01 53808 0.173 0.173 0.100 mg/L

17 ccv_for other analytes

18 WC0207 weoz207 201164 0.710 7.10 1.00 mg/L 103
19 BLANK BLANK 0 -0.023 -0.023 0.100 mg/L

20 9808184-01 CF-8-MW-125-01 26693 0.075 0.075 0.100 mg/L

21 9808184-02 CF-8-MW-07s-01 124316 0.430 0.430 0.100 mg/L

22 9808184-04 CF-8-DUP-01 154357 0.540 0.540 0.100 mg/L

23 9808191-01 CF-8-MW-095-01 49843 0.159 0.159 0.100 mg/L

24 9808191-02 CF-8-MW-01S-01 31139 0.091 0.091 0.100 mg/L

25 9808191-04 CF-8-MW-04S-01 50539 0.162 0.162 0.100 mg/L

26 cev for other analytes

27 WC0207 WC0207 208051 0.736 7.36 1.00 mg/L 107
28 BLANK BLANK 0 -0.023 -0.023 0.100 mg/L

ks
FWorcleof v lo-tr =¥
Analyst / Date Lab Supervisor / Date



TA FILE: NUS91098

ISTRUMENT FILE:

RUN SUMMARY SHEET

CHLORIDE BY IC METHOD 300

INSTRUMENT: DIONEX

xg Lab 1D Client 1D Rep1 Rep2 Raw Conc.
1 BLANK SO 3979 -0.017
2 0.1 PPM s1 122608 0.257
3 0.5 PPM L4 173544 0.433
4 1.0 PPN s3 354496 0.913
5 3.0 PPM s4 1110108 2.92
6 5.0 PPM s5 1917233 5.06
7 ERA9B1#804 ERAD81#804 750450 1.96
8 BLANK 1CB 38102 0.073
9 9808174-01 CF-8-MW-175-01 149706 0.369%
10 9808174-01 CF-8-MW-175-01 74502 0.170
11 9808174-02 CF-8-MW-105-01 1799968 4L.75
12 9808174-02 CF-B-MW-10S-01 81245 0.188
13 9808174-03 CF-8-MW-065-01 1723470 4.54
14 9808174-03 CF-8-MW-065-01 71959 0.163
15 9808174-04 CF-B-MW-185-01 741381 1.94
16 9808174-04 CF-8-MW-18S-01 44018 0.08%
17 ccv3 ccv3 773813 2.02
18 ccB3 cce3 18322 0.021
19 9808174-05 CF-8-MW-135-01 1626340 4.29
20 9808174-05 CF-8-MW-135-01 101375 0.241
21 980B174-050 CF-8-MW-135-01D 1412153 3.7?
22 9808174-05S CF-B-MW-135-01S 1773806 4.68
23 cCv4 CCvs 783340 2.05
24 TCB4 CCB4 2817 -0.020
4
N
mded  ma _Jo-6-T

Analyst / ‘Date

ANALYZED: 09/10/1998

Page 1

Result MDL __Units XRecovery XRPD XRSD
-0.017 0.100 mg/L
0.297 0.100 mg/L
0.433 0.100 mg/L
0.913 0.100 mg/L
2.92 0.100 mg/L
5.06 0.100 mg/L
9.81 0.500 mg/L 91.7
0.073 0.100 mg/L
0.100 mg/L
2.00 mg/L
0.100 mg/L
2.00 mg/L
0.100 mg/L
2.00 mg/L
0.100 mg/L
2.00 mg/L
0.500 mg/L 94.6
0.100 mg/L
4.29 0.100 mg/L
4.82 2.00 mg/L
3.72 0.100 mg/L 14.2
9.35 0.200 mg/L 101
10.3 0.500 mg/L 95.8
-0.020 0.100 mg/L

3

S
Lab Supervisor -/ Date

~

0047



Page 4
RUN SUMMARY SHEET
ORTHOPROSPHATE

JATA FILE: 1C-82198

{NSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 08/21/1998

 Woncdell w [o—p -Gy

Analyst / Date

seq Lab ID Client ID Repl _ Rep2 Raw Conc. Result MDL Units XRecovery %RPD %RSD
180 S0 0 0.009 0.009 0.100 mg/L
2 st s1 3381 0.100 0.100 0.100 mg/L
382 s2 8804 0.247 0.247 0.100 mg/L
4 S3 s3 17928 0.493 0.493 0.100 mg/L
5 not using in calibration
6 s5 S5 110689 3.00 3.00 0.100 mg/L
7 ERA981#804 1cv 86997 2.36 0.500 mg/L 102
8 WC0207 WC0207 0 0.009 1.00 mg/L 0.743
9 BLANK 1CB 0 0.009 0.100 mg/L
10 9808174-01 CF-8-MW-175-01 O 0.009 0.100 mg/L
11 9808174-010 CF-8-MW-175-01D 0 0.009 0.100 mg/L 0.000
12 9808174-01S  CF-8-MW-175-01S 61019 1.66 0.200 mg/L m
13 9808174-02 CF-8-MW-10S-01 1811 0.058 0.100 mg/L
14 9808174-03 CF-8-MW-06S-01 0 0.009 0.100 mg/L
15 9808174-04 CF-B-MW-185-01 2225 0.069 0.100 mg/L
16 9808174-05 CF-8-MW-135-01 1761 0.056 0.100 mg/L
17 ERASB1#804 ERA981#804 85109 2.31 0.500 mg/L 99.6
18 WC0207 WC0207 0 0.009 1.00 mg/L 0.743
19 BLANK BLANK 0 0.009 0.100 mg/L
20 9808184-01 CF-8-MW-128-01 O 0.009 0.009 0.100 mg/L
21 9808184-02 CF-8-MW-07s-01 O 0.009 0.009 0.100 mg/L
22 9808184-04 CF-8-DUP-01 0 0.009 0.009 0.100 mg/L
23 9808191-01 CF-8-MW-095-01 B9SS D.251 0.251 0.100 mg/L
24 9808191-02 CF-8-MW-01s-01 O 0.009 0.009 0.100 mg/L
25 9808191-04 CF-8-MW-045-01 O 0.009 0.009 0.100 mg/L
26 ERA981#804 ERA9B1#804 85132 2.31 11.6 0.500 mg/L 99.6
27 wco207 WC0207 0 0.009 0.086 1.00 mg/L 0.743
28 BLANK BLANK 0 0.009 0.009 0.100 mg/L

Lab Supervisor / Date

oC07



RUN SUMMARY SHEET

NITRATE BY IC

_Page 2

lllovdest] T

0~ aYy

DATA FILE: 1C-82198
INSTRUMENT FILE: INSTRUMENT: DIONEX ANALYZED: 08/21/1998
Seg Lab 1D Client ID __Repl Raw Conc. Result MDL Units %Recovery %RPD %RSD
180 S0 0 0.034 0.034 0.100 mg/L
2 81 $1 22496 0.104 0.104 0.100 mg/L
3 s2 s2 63119 0.232 0.232 0,100 mg/L
4 S3 s3 140325 0.475 0.475 0.100 mg/L
5 not using this point
6 S5 S5 944510 3.00 3.00 0.100 mg/L
7 ERA981#804 1cv 619664 1.98 0.500 mg/L 91.8
8 WC0207 wWC0207 0 0.034 1.00 mg/L 3.1
9 BLANK 1CB 0 0.034 0.100 mg/L
10 9808174-01 CF-8-MW-175-01 O 0.034 0.100 mg/L
11 9808174-01D CF-8-MW-175-01D O 0.034 ; 0.100 mg/L 0.000
12 9808174-01S  CF-8-MW-17$-01S 581232 1.86 i 0.200 mg/L 124
13 9808174-02 CF-8-MwW-105-01 3875 0.046 % 0.100 mg/L
14 9808174-03 CF-8-MW-065-01 17115 0.087 i 0.100 mg/L
15 9808174-04 CF-8-MW-18s-01 0 0.034 0.100 mg/L
16 9808174-05 CF-8-MW-13s-01 4093 0.046 0.100 mg/L
17 ERADB1#804 ERA981#804 619676 1.98 0.500 mg/L 91.8
18 WC0207 WC0207 0 0.034 1.00 mg/L 3.1
19 BLANK BLANK 0 0.034 0.100 mg/L
20 9808184-01 CF-8-MW-12S-01 4532 0.048 0.048 0.100 mg/L
21 9808184-02 CF-8-MW-075-01 4482 0.048 0.048 0.100 mg/L
22 9808184-04 CF-8-DUP-01 3638 0.045 0.045 0.100 mg/L
23 9808191-01 CF-8-MW-09s-01 O 0.034 0.034 0.100 mg/L
24 9808191-02 CF-8-MW-01S-01 4168 0.047 0.047 0.100 mg/L
25 9808191-04 CF-8-MW-04S-01 7803 0.058 0.058 0.100 mg/L
26 ERA981#804 ERADB1#804 64TT76 2.07 10.4 0.500 mg/L 95.9
27 Wc0207 WC0207 0 0.034 0.336 1.00 mg/L N
28 BLANK BLANK 0 0.034 0.034 0.100 mg/L

YO

Analyst / Date

Lab Supervisor

/ Date

. 9006



DATA FILE: S0482198

INSTRUMENT FILE:

RUN SUMMARY SHEET

SULFATE BY IC METHOD 300

INSTRUMENT: DIONEX

ANALYZED: 08/21/1998

Page 1

Seg Lab ID Client ID Rep? Rep?2 Raw Conc. Result MDL Units XRecovery XRPD %RSD
1 ERA981#804 1cv 1.5128 1.51 7.56 0.500 mg/L @
2 BLANK 1CcB -0.0306 -0.031 -0.031 .100 mg/L

X
3 9808174-01 CF-8-MW-175-01 over cal. 0.000 0.000 0,100 mg/L
4 9808174-01D CF-8-MW-17S-01D over cal. 0.000 / 0.000 0,100 mg/L DIV BY
5 9808174-01S  CF-B-MW-175-01S over cal. 0.000 /  0.000 0.200 mg/L 0.000
6 9808174-02 CF-8-MW-108-01 over cal. 0.000 ; 0.000 P.‘IOD mg/L
7 9808174-03 CF-B-MW-065-01 over cal. 0.000 0.000 /0.100 mg/L
8 9808174-04 CF-8-MW-18s-01 over cal. 0.000 0.000 /0,100 mg/L
9 9808174-05 CF-8-MW-135-01 over cal. 0.000 0.000 0.100 mg/L
10 ERA981#804 ERA981#804 1.5843 1.58 7.92 0.500 mg/L 130
11 BLANK BLANK -0.0306 -0.031 -0.031 0.100 mg/L
12 9808184-01 CF-8-MW-125-01 over cal. 0.000 0.000 0.100 mg/L
13 9808184-02 CF-8-MW-075-01 over cal. 0.000 0.000 0.100 mg/L
14 9808184-04 CF-8-DUP-01 over cal. 0.000 0.000 0.100 mg/L
15 9808191-01 CF-8-MW-09s-01 1.8335 1.83 1.83 0.100 mg/L
16 9808191-02 CF-8-MW-01S-01 over cal. 0.000 0.000 0.100 mg/L
17 9808191-04 CF-8-MW-045-01 over cal. 0.000 0.000 0.100 mg/L
18 ERA981#804 ERAD81#804 1.4536 1.45 7.27 0.500 mg/L 119
19 BLANK BLANK -0.0306 -0.031 -0.031 0.100 mg/L
T Waiclell w66 -9%
Analyst / Date Lab Supervisor / Date
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TA FILE: NUS91098

STRUMENT FILE:

INSTRUMENT: DIONEX

RUN SUMMARY SHEET

SULFATE BY IC METHOD 300

ANALYZED: 09/10/1998

Pege 2

:q Lab 1D Client ID Repl Rep? Raw Conc. Result MDL Units ZRecovery %RPD XRSD
1 BLANK S0 0 0.032 0.032 0.100 mg/L

2 0.1 PPM s1 34663 0.174 0.174 0.100 mg/L

3 0.5 PPM s2 124758 0.544 0.544 0.100 mg/L

4 1.0 PPM s3 199023 0.848 0.848 0.100 mg/L

5 3.0 PPM sS4 713964 2.96 2.96 0.100 mg/L

6 5.0 PPM 5 1220339 5.04 5.04 0.100 mg/L

7 ERASB1#804  ERASBI¥804 290785 1.23 6.13 0.500 mg/L 100
8 BLANK 1cB 0 0.032 0.032 0.100 mg/L

9 9808174-01  CF-B-MW-175-01 3132759 12.9 S . 100 mg/L

10 9808174-01  CF-B-MW-175-01 157446 0.678 S 13.6 2.00 mg/L

11 9808174-02  CF-8-Mw-105-01 1744410 7.19 CT.19 0.100 mg/L

12 9808174-02  CF-8-Mw-105-01 104158 0.459 9.18 2.0 mg/L

13 9808174-03  CF-8-MW-065-01 1320735 5.45 5.45 0.100 mg/L

14 980B174-03  CF-8-MW-065-01 84020 0.376 7.53 2.00 mg/L

15 9808174-04  CF-8-MwW-185-01 1202688 4.97 4.97 0/100 mg/L

16 980B174-04  CF-8-MW-185-01 71761 0.326 6.52 2,00 mg/L

17 cov3 covs 301521 1.27 6.35 0.500 mg/L 104
18 cce3 ccB3 3541 0.046 . - 0.046 /_/0.100 mg/L

19 9808174-05  CF-B-Mw-135-01 712450 2.96 "'\ 2.96 0.100 mg/L

20 9808174-05  CF-B-MW-135-01 50324 0.238 \_4.76 2.00 mg/L
21 9808174-05D  CF-B8-Mw-135-01D 823172 3.41 0.100 mg/L 14.3
22 9B08174-05S  CF-8-MW-135-01S 1325678 5.47 10.9 0.200 mg/L 160
23 cevé cCvé 295564 1.24 6.22 0.500 mg/L 102
24 CCB4 ccBs 0 0.032 0.032 0.100 mg/L

B
S Wndedd v Jo—t T% 0z @ |
Analyst / Date Lab Supervisor’——TDate
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Page 1
RUN SUMMARY SHEET

Alkalinity

ATA FILE: ALK82898
NSTRUMENT FILE: ) INSTRUMENT: WET_LAB ANALYZED: 08/29/1998
eq Lab 1D Client ID Repi Rep?2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 WCo0217 wco217 220.8 : 221 221 1.00 mg/L 94.0
2 BLANK 1CB 0 0.000 mg/L

3 9808167-02 CF-8-MW-235-01 37.5 37.5 mg/L

4 9808174-01 CF-8-MW-17s-01 0 0.000 mg/L

5 9808174-02 CF-8-MW-10S-01 27.1 27.1 mg/L

6 9808174-03 CF-B-MW-06S-01 27.1 27.1 ma/L

7 9808174-04 CF-8-MW-18S-01 150 150 mg/L

8 9808174-05 CF-B8-MW-13s-01 52.1 52.1 mg/L

9 9808184-01 CF-8-MW-125-01 20.8 20.8 mg/L

10 9808184-02 CF-8-MW-075-01 45.8 45.8 mg/L

11 9808184-04 CF-8-DUP-01 14.6 14.6 mg/L

12 9808191-01 CF-8-MW-09s-01 37.5 37.5 mg/L

13 WCco0217 wWco217 220.8 221 221 1.00 mg/L 94.0
14 BLANK BLANK 0 0.000 0.000 1.00 mg/L

15 9808191-02 CF-8-MW-01S-01 39.6 39.6 39.6 1.00 mg/L

16 9808191-04.  CF-8-MW-04S-01 22.9 22.9 22.9 1.00 mg/L

17 9808191-04D CF-8-MW-048-01D 22.9 22.9 22.9 - 1.00 mg/L 0.000
18 WC0217 wco217 233.3 233 233 1.00 mg/L 99.3
19 BLANK BLANK 0 ' 0.000 0.000 1.00 mg/L

) . //@/
Analyst / Date Lab Supervisor / Date
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ATA FILE: DOCB2698

NSTRUMENT FILE:

RUN SUMMARY SHEET
Dissolved Organic Carbon

INSTRUMENT: DOHRMAN

ANALYZED: 08/26/1998

Page 1

eq Lab 1D ‘Client 1D Repl Rep? Raw Conc. Result MDL Units XRecovery %RPD %R SD
1 WC0149 1cv 55.40 55.4 55.4 1.00 mg/L 103
2 BLANK 1CB 0 0.000 1.00 mg/L

3 9808167-02 CF-8-MW-235-01 0.274 0.274 10.0 mg/t

4 9808174-01 CF-B-MW-175-01 3.88% 3.89 1.00 mg/L

5 9808174-02 CF-8-MW-105-01 21.251 21.3 1.00 mg/L

6 9808174-03 CF-B-MW-065-01 5.4491 5.45 1.00 mg/L

7 9808174-04 CF-8-MW-185-01 5.532 5.53 1.00 mg/L

B8 9808174-05 CF-8-MW-13s-01 59.277 59.3 1.00 mg/L

© 9B08174-05D CF-8-MW-13S-01D 59.503 59.5 1.00 mg/L 0.381
10 9808174-05S CF-8-MW-135-01S 68.104 68.1 1.00 mg/L 88.3
11 9808184-01 CF-8-MW-125-01 4.094 4.09 1.00 mg/L

12 9808184-02 CF-8-MW-075-01 15.462 15.5 1.00 mg/L

13 WC0149 ccv 58.931 58.9 58.9 1.00 mg/L 109
14 BLANK cce 0 0.000 0.000 1.00 mg/L

15 9808184-04 CF-8-DUP-01 4.156 4.6 4.16 1.00 mg/L

16 98081%91-01 CF-8-MW-09S-01 4.233 4.23 4.23 1.00 mg/L

17 9808191-02 CF-8-MW-015-01 30.919 30.9 30.9 1.00 mg/L

18 9808191-04 CF-8-MW-04S-01 28.964 29.0 29.0 1.00 mg/L

19 WC0149 cv 58.360 58.4 58.4 1.00 mg/L 108
20 BLANK CB 0 0.000 0.000 1.00 mg/L

7 7 =
_é/,w, /2¢ /DCB _ 9-zc-9

Analyst Wte

2o

Lab Supervisor 7 Date
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\TA FILE: S2R82498

ISTRUMENT FILE:

RUN SUMMARY SHEET
Sulfide

INSTRUMENT: WET_LAB

ANALYZED: 08/24/1998

Page 1

2g Lab ID Client 1D Repl Rep2 Raw Conc. Result MDL Units %Recovery %RPD %RSD
1 BLANK ICB 0 0.000 0.000 2.00 mg/L
2 9808167-02 CF-8-MW-23s-01 4 4.00 4.00 2.00 mg/L
3 9808173-01 149-511-073 0 0.000 0.000 2.00 mg/L
4 9808B173-01D  149-511-073D 0 0.000 0.000 2.00 mg/L DIV BY
5 9808173-02 149-511-068 0 0.000 0.000 2.00 mg/L
6 9808173-03 149-511-067 0 0.000 0.000 2.00 mg/L
7 9808173-04 149-511-069 0 0.000 0.000 2.00 mg/L
8 9808173-05 149-511-070 0 0.000 0.000 2.00 mg/L
9 9808173-06 149-511-071 4 4.00 4.00 2.00 mg/L
10 9808173-07 149-511-072 0 0.000 0.000 2.00 mg/L
11 9808173-08 149-511-059 0 0.000 0,000 2.00 mg/L
12 BLANK BLANK 0 0.000 0.000 2.00 mg/L
13 9808173-10 149-506-024 2 2.00 2.00 2.00 mg/L
14 9808173-11 149-506-025 2 2.00 2.00 2.00 mg/L
15 9808173-12 149-806-026 -0 0.000 0.000 2.00 mg/L
16 9808173-13 149-506-027 8 8.00 2.00 mg/L
17 9808174-01 CF-8-MW-17s-01 8 8.00 2.00 mg/L
18 9808174-02 CF-8-MW-108-01 6 6.00 2.00 mg/L
19 9808174-03 CF-8-MW-06S-01 6 6.00 2.00 mg/L
20 9808174~04 CF-8-MW-185-01 6 6.00 2.00 mg/L
21 9808174~05 CF-8-MW-135-01 4 4.00 2.00 mg/L
22 BLANK BLANK 0 0.000 0.000 2.00 mg/L )
23 9808184-01 CF-8-MW-125-01 2 2.00 2.00 2.00 mg/L
24 9808184-02 CF-8-MW-075-01 O 0.000 0.000 2.00 mg/L
25 9808184-04 CF-8-DUP-01 6 6.00 6.00 2.00 mg/L
26 9808184-04D  CF-8-DUP-01D 6 6.00 6.00 2.00 mg/L 0.000
27 9808185-01 149-511-054 12 12.0 12.0 2.00 mg/L
28 9808185-02 149-511-055 18 18.0 18.0 2.00 mg/L
29 9808185-03 149-511-056 18 18.0 18.0 2.00 mg/L
30 9808185-04 149-811-057 0 0.000 0.000 2.00 mg/L
31 9808185-05 149-511-060 0 0.000 0.000 2.00 mg/L
32 9808185-06 149-511-061 2 2.00 2.00 2.00 mg/L
33 BLANK BLANK 0 0.000 0.000 2.00 mg/L
34 9808185-07 149-811-063 0 0.000 0.000 2.00 mg/L
35 9808185-08 149-511-064 0 0.000 0.000 2.00 mg/L
36 9808185-09 149-511-065 0 0.000 0.000 2.00 mg/L
37 9808185-10 149-511-066 0 0.000 0.000 2.00 mg/L
38 9808185-12 149-806-023 6 6.00 6.00 2.00 mg/L
39 9808185-13 149-506-028 2 2.00 2.00 2.00 mg/L
40 9808185-14 149-506-029 2 2.00 2.00 2.00 ma/ )
A v 8[24184 gzZ(S;;;;ﬁ"’//

Analyst / Date
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\TA FILE: NH390298

ISTRUMENT FILE:

Client ID

RUN SUMMARY SHEET

Ammonia

INSTRUMENT: WET_LAB

ANALYZED: 09/03/1998

Page 1

:q_Lab ID Rep1 Rep?2 Rew Conc. Result MDL Units XRecovery %RPD %RSD
1 w0222 wcoz222 0.7 0.710 3.55 0.500 mg/L 88.8
2 BLANK 1CB 0 0.000 0.000 0.100 mg/L
3 9808167-02 CF-8-MW-235-01 O 0.000 0.000 0.100 mg/L
4 9808173-01 149-811-073 0.15 0.150 0.150 0.100 mg/L
5 9808173-02 149-511-068 0.11 0.110 0.110 0.100 mgsL
6 9808173-03 149-511-067 0.19 0.190 0.1%90 0.100 mg/L
7 9808173-04 149-511-069 0.41 0.410 0.410 0.100 mg/L
8 9808173-05 149-511-070 0 0.000 0.000 0.100 mg/L
% 9808173-06 149-511-071 2.79 2.79 2.79 0.100 mg/L
10 9808173-07 149-811-072 0 0.000 0.000 0.100 mg/L
11 9808173-08 149-511-059 0 0.000 0.000 0.100 mg/L
12 9808173-10 149-506-024 0.1 0.110 0.110 0.100 mg/L
13 wc0222 wcozzz 0.7 0.710 3.55 0.500 mg/L 88.8
14 BLANK BLANK 0 0.000 0.000 0.100 mg/L
15 9808173-11 149-506-025 4.49 4.49 4 .49 0.100 mg/L
16 9808173-12 149-506-026 1.45 1.45 1.45 -0.100 mg/L
17 9808173-13 149-506-027 0.13 0.130 s 0.100 mg/sL
18 9808174-01 CF-8-MW-17s-01 O 0.000 0.100 mg/L
19 9808174-02 CF-8-MW-10s-01 0.75 0.750 0.100 mg/L
20 9808174-03 CF-8-MW-065-01 0.20 0.200 0.100 mg/L
21 9808174-04 CF-8-MW-185-01 © 0.000 0.100 mg/L
22 9808174-05 CF-B8-MW-13s-01 1.53 1.53 0.100 mg/L
23 9808184-01 CF-8-MW-125-01 1.84 1.84 1.84 0.100 mg/L
24 9808184-01D CF-8-MW-125-01D 1.84 1.84 1.84 0.100 mg/L 0.000
25 wig222 wco222 0.75 0.750 3.75 0.500 mg/L 93.8
26 BLANK BLANK 0 0.000 0.000 0.100 mg/L
27 9808184-01S  CF-B-MW-12s-01S 3.76 3.76 3.7¢ 0.100 mg/L 76.8
28 9808184-02 CF-8-MW-07s-01 0.37 0.370 0.370 0.100 mg/L
29 9808184-04 CF-8-DUP-01 1.63 1.63 1.63 0.100 mg/L
30 9808185-01 149-511-054 0.26 0.260 0.260 0.100 mg/L
31 9808185-02 149-511-055 0 0.000 0.000 0.100 mg/L
32 9808185-03 149-811-056 0 0.000 - 0.000 0.100 mg/L
33 9808185-04 149-811-057 0 0.000 0.000 0.100 mg/L
34 9808185-05 149-511-060 0 0.000 0.000 0.100 mg/L
35 9808185-050  149-S11-060D 0 0.000 0.000 0.100 mg/L DIV BY
36 9808185-05s  149-811-060S 2.79 2.79 2.79 0.100 mg/L 112
37 wco222 wco222 0.7 0.710 3.55 0.500 mg/L 88.8
38 BLANK BLANK 0 0.000 0.000 0.100 mg/L
L 93194 Juasd & W
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