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EXECUTIVE SUMMARY 

At the request of the Navy, Southern Division, Naval Facilities Engineering Command 

(SOUTHNAVFACENGCOM), EnSafe Inc. (EnSafe) completed the proposed Plan of Action 

(POA) to determine the nature and extent of contamination at the underground storage tank (UST) 

N-12 at Naval Support Activity Memphis (NSA Memphis). The tank, a 7.5 gallon (gal) UST 

which had stored diesel, was removed in September, 1996. Tank N-12 was located east of 

Building N-12 and had a broken fill pipe. Two soil samples collected at the time of removal 

indicated the presence of contamination. Overexcavation was limited by underground utilities and 

adjacent buildings. Conditions encountered at the site are summarized below. 

. Groundwater at the site is classified as “non-drinking” water. 

. The site soil cleanup level is 500 milligrams per kilogram (mg/kg), and the site 

groundwater cleanup level is 1 milligram per liter (mg/L) for TPH-DRO and TPH-GRO. 

l One or more petroleum releases have occurred at the site impacting both soil and 

groundwater. 

. Soil benzene and TPH-DRO concentrations were below the cleanup levels of 50,000 pug/kg 

and 500 mg/kg in all soil samples collected. 

. TPH-GRO concentrations in groundwater were below the cleanup level of 1 mg/L in all 

monitoring wells. TPH-DRO was not detected in groundwater. 

. Benzene concentrations in groundwater were above the cleanup level of 70 pg/L in 

N12GO4LS. Benzene was not detected in the other site monitoring wells. Vinyl chloride 

was also detected in shallow groundwater above its MCL. 

. . . 
111 



. The site ranking was completed and calculated at 343, which is below the ranking (500) 

that requires corrective action. A production well is located within 400 feet of the site, but 

it is completed in the Ft. Pillow not in the loess deposits. Sampling of the Memphis Sand 

wells during the ongoing RCRA facility investigation (RFI) has found that VOCs are 

absent in deeper groundwater. 

. In the RCRA facility investigations, chlorinated solvents have been detected in the 

groundwater of the loess and fluvial deposits in the Northside. Tank N-12 is within 

Area of Concern A (AOC A), which has undergone an RFI. The RF1 identified multiple 

areas with chlorinated solvents in the loess and deeper fluvial deposits groundwater that 

warrant corrective action. Pending corrective measures associated with AOC A will 

address the multiple solid waste management units (SWMUs)/sites within it, including the 

area of N-12. In addition, as a condition of property transfer, Northside groundwater use 

will be restricted. EnSafe recommends, with BCT concurrence, transfer of the N-12 

groundwater to the Northside Loess Groundwater Corrective Measures Study (CMS). 

iv 
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1.0 INTRODUCTION 

At the request of the Navy, Southern Division, Naval Facilities Engineering Command 

(SOUTHNAVFACENGCOM), EnSafe Inc. (EnSafe) completed the proposed Plan of Action 

(POA) to determine the nature and extent of contamination at the underground storage tank (UST) 

N-12 at Naval Support Activity Memphis (NSA Memphis). The tank, a 7.5 gallon (gal) UST 

which had stored diesel, was removed in September, 1996. Tank N-12 was located east of 

Building N-12 and had a broken fill pipe. Two soil samples collected at the time of removal 

indicated the presence of contamination. Overexcavation was limited by underground utilities and 

adjacent buildings. 
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2.0 SITE LOCATION 

Facility N-12, which consists of two abandoned buildings, is located at the corner of 

Funafuti Street and Fourth Street on the north side of Naval Support Activity, Memphis 

(NSAMEM) in Millington, Tennessee (Figure 2-l). The former UST N-12 was located between 

the two buildings. Figure 2-2 shows the location of the buildings at Facility N-12, and the former 

UST N-12. Figure 2-2 also illustrates the locations of monitoring wells N12GOlLS, N12GO2LS, 

N12GO3LS, and N12GO4LS and DPT borings N12SSBO6, N12SSB07, N12SSB08, and N21SSB09 

at Facility N-12 during this investigation. Figure 2-3 presents the distances and angles from 

monitoring well N12GO4LS to the top of each well casing. In accordance with the TDEC, 

Division of Underground Storage Tanks, Environmental Assessment Guidelines, August, 1996, 

vicinity maps, provided by the Navy Public Works Department, show surface culture within the 

site vicinity and present accurate locations of subsurface structures and utilities, including water 

lines (Figure 2-4), storm water drains (Figure 2-5), steam lines (Figure 2-6), sanitary sewer lines 

(Figure 2-7), and electric lines (Figure 2-8) within 0.1 mile of the site. Gas lines are not located 

within 0.1 mile of the site. 

Local topography is flat and consists mostly of paved streets, parking areas, and some grassy 

portions (Figure 2-9). The Naval airfield is north of the site and extends east to west. Storm 

water runoff can flow over these paved areas in the vicinity of Facility N-12, and can collect in 

the nearest storm water drain northwest of the site (see Figure 2-5). Directly west of the site is 

the former N-94 fuel farm where two lOO,OOO-gallon USTs were located. The tanks have been 

removedand the tank pits are now backfilled with gravel. 
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Figure 2-9 
Topographic Map of NSA Memphis (formerly NAS Memphis) and vicinity. 
N-12 site location is circled. Scale 1:24,000. Topographic map is taken 
from both the USGS 7.5 minute Millington and Brunswick Quadrangles, 
revised 1993. 
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3.0 SOIL INVESTIGATION 

The N-12 tank site was assessed using hollow-stem auger drilling and split-spoon sampling 

techniques and direct- push technology (DPT). Before any intrusive activities began, all utilities, 

lines, and storage tanks were identified. Soil contamination was evaluated using soil borings, 

continuous soil sampling, field screening, and laboratory analyses of selected samples. 

3.1 Geology 

3.1.1 Regional Geologic Setting 

NSA Memphis is within the central Mississippi Embayment, a 200~mile wide syncline that plunges 

southward along an axis approximating the Mississippi River. The Naval Base is underlain by 

Pleistocene age loess deposits which in turn are underlain (in descending order) by the 

Terrace Deposits and the Claiborne and Wilcox Groups. 

The surficial loess deposits are unconsolidated windblown sediments consisting of silt, silty clay, 

clay, clayey silt, and minor amounts of sand. These deposits typically range from 0 to 65 feet 

thick in the Memphis/Millington area. The underlying Terrace Deposits are unconsolidated 

alluvial sediments consisting of sand, gravel, and some clay with thin layers of ferrugineous sands 

and conglomerates at the base. This unit ranges from 0 to 100 feet thick in the 

Memphis/Millington area. 

3.1.2 Site-Specific Geologic Setting 

Specifically at the site, soil encountered during the investigation consisted primarily of clayey silts 

which is part of the surfrcial loess deposits. Little stratification was observed in the soil, except 

for slight color changes. Bedrock was not encountered at the site. 

12 
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3.2 Soil Investigation Results 

3.2.1 Soil Boring Results 

Drilling at the site was performed by Tri-State Testing Inc. of Memphis, Tennessee. All soil 

borings converted to monitoring wells were advanced using 4.25inch inside diameter bD) hollow- 

stem augers. Additional borings were advanced with DPT using a 2-inch diameter, 4-foot long 

continuous split spoon sampler with a dedicated plastic insert (See Section 3.2.2). Due to the 

possible existence of underground utilities, a decontaminated post-hole digger or hand auger was 

used at each location to remove approximately the first 4 to 5 feet of soil. 

A total of five borings were advanced in five locations using the hollow-stem augers. Four of the 

borings were converted to monitoring wells (MW). The first boring (B-l/N12GOlLS) was placed 

sidegradient of the release. The second boring @I-2/N12GO2LS) was placed upgradient of the 

release. The third boring (B-3/N12GO3LS) was placed downgradient of the release. The fourth 

boring @4/N12GO4LS) was placed as close as possible to the release area, where site-specific 

data suggested the highest concentration of contamination was present. Soil boring/monitoring 

well locations are shown in Figure 2-l. In addition to the four soil borings that were converted 

to monitoring wells, an additional boring was also advanced adjacent to the BWN12GO4LS 

location. The purpose of the fifth boring was to collect Shelby tube samples (see Section 3.4) for 

geote$nical analysis. The location of the additional boring is not shown on Figure 2-l. The soil 

boring advanced adjacent to BWN12GO4L-S was not converted into a groundwater monitoring well 

and was abandoned onsite. Abandonment procedures consisted of grouting the borehole with a 

mixture of Portland cement and 4%-6% powdered bentonite using a grout density of 13.5 to 

14.1 pounds (lbs)/gallon (gal). Grouting continued until the grout flowing out of the borehole had 

a density of at least 13.5 Ibs/gal. A tremie pipe was not used to place the grout since the borehole 

was not more than 30 feet deep, The upper 2 feet of the borehole were filled with high solids 

bentonite pellets. 

13 



Revision: 2 -Final Coruamination Assessment Report 
UST N-12 

Naval Support Activity Memphis 
July 14, 1998 

Soil samples were collected continuously from each boring using decontaminated 4-inch outside 

diameter (OD) continuous samplers at least 5 feet long. Each 5-foot sample was split in half 

lengthwise with a decontaminated stainless-steel knife. A composite portion of one half of the 

sample was immediately placed in a laboratory-prepared jar in a manner that eliminates head 

space. The jar was properly labeled and stored at 4°C until it was delivered to the Tennessee 

Department of Environment and Conservation (TDEC)-approved laboratory. A chain-of-custody 

form was completed for collected soil samples and was signed by both the field geologist who 

collected the sample and the laboratory receiving it to maintain sample security during all phases 

of transport. 

The remaining half of the sampler was visually logged and portions placed in clean, airtight, 

sealable plastic bags to allow some air space for head space screening. After this screening, the 

sample was properly labeled and allowed to volatilize for at least 15 minutes at a minimum 

temperature of 68” Fahrenheit. All samples were allowed to volatilize for an approximately equal 

period of time before screening. After volatilization occurred, the head space was screened for 

organic vapors using a PID which was calibrated daily. Samples were selected for laboratory 

analysis based on field screening results and visual and/or olfactory detection. Organic vapor 

concentrations were recorded on the field boring or well log forms and are provided in 

Appendix A. In addition, each sampler was described and logged in the field on soil boring/well 

log forms. These boring/well log descriptions are provided in Appendix A. 

Auger cuttings from the borings were containerized in 55-gallon steel drums and segregated by 

soil boring. Before containment, samples of the cuttings were collected using a decontaminated 

stainless-steel spoon following the procedures outlined in TDEC technical guidance document 

(TGD)-005, August 1996. 

14 
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3.2.2 DPT Investigation 

At the request of the Navy (SOUTHNAVFACENGCOM) and NSA Memphis (NSAMEM), 

additional sampling was performed at the Facility N-12 site to adequately define soil and 

groundwater contamination. Two soil borings (N12SSBO6 and N12SSB07) were advanced in the 

area of the former UST, one boring at each end of the tank cavity. Boring N12SSB06 was 

advanced on the western side of the UST cavity and boring N12SSB07 was advanced on the 

eastern side. Two additional borings (N12SSB08 and N12SSB09) were advanced downgradient 

of this area, one approximately 10 to 15 feet west of the cavity, and a second approximately 20 to 

25 feet west of the cavity. The four DPT borings are shown in Figure 2-2. At the conclusion of 

the field work, the borings were abandoned via grouting with high solids bentonite and hydration. 

Cavity Borings 

Using DPT methods, a 4-foot continuous split spoon sampler was advanced to approximately 7 to 

8 feet below ground surface (bgs) at each location. Upon retrieval, the sampler was split 

lengthwise. The EnSafe geologist used a decontaminated stainless-steel spoon to collect soil from 

the sampler at each location. The samples (N12SSBO6 and N12SSB07) were each placed into pre- 

preserved glass containers provided by the laboratory and labeled. All samples were kept on ice 

and maintained under chain-ofcustody until delivered the next day to ETC Laboratory in 

Memphis, Tennessee. Sampling activities and sample IDS were documented in a field logbook 

during the field event. 

Downgradient Borings 

Two DPT borings were advanced downgradient of the former UST. Boring N12SSB09 was 

advanced at a location approximately 10 to 15 feet west of the cavity area; boring N12SSB08 was 

advanced approximately 20 to 25 feet west of the cavity. Field screening and sampling procedures 

previously described were followed for the downgradient borings. Samples were collected at the 

following intervals: four to eight feet bgs, eight to 12 feet bgs, and 12 to 16 feet bgs. 

15 
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The boring logs for N12SSB08 and Nl’XSSB09 are provided in Appendix A. Continuous borings 

were not advanced at locations N12SSBO6 and N12SSB07 and thus, boring log descriptions are 

provided only for the sampled two-foot intervals (7 to 8 feet bgs) at these locations. Analytical 

results for all four DPT borings are provided in Appendix B. 

3.3 Analytical Results 

Tank Closure 

During the N-12 tank removal in 1996, two soil samples were collected from the bottom of the 

tank pit approximately 6 to 7 feet below ground surface (bgs) to determine if any contamination 

was present. Sample 12s was collected from the south end of the tank pit and Sample 12N was 

collected from the north end. The samples were analyzed using method SW-846 8020 for benzene 

and method SW-846 8015 for total petroleum hydrocarbons-gasoline range organics (TPH-GRO) 

with the following results, reported in parts per million (ppm): 

Sample 12s 

Sample 12N 

Benzene TPH 

0.027 2,700 

1.9 8,900 

The closure report is included in Appendix B. 

Environmental Assessment 

Tank N-12 was documented to contain diesel; therefore, soil samples selected for laboratory 

analyses were tested for benzene, toluene, xylenes, ethylbenzene, methyl-tertiary-butyl-ether 

(MTBE), and TPH-DRO. Due to inconsistencies in records of the UST contents, soil samples 

were analyzed for TPH-gasoline range organics (TPH-GRO). In addition, one soil sample from 

each boring was analyzed for volatile organic compounds (VOCs) at the request of the BRAC 

Closure Team (BCT). 

16 
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Soil analytical results are summarized in Table 3-l and provided in Appendix B. None of the 

detected benzene or TPH-DRO concentrations exceeded applicable cleanup levels. TPH-GRO was 

not detected in the soil samples submitted for laboratory analysis. Xylenes, ethylbenzene, and 

toluene were detected in the sample collected from the 3 to 8 foot depth in boring 0136SMWO4. 

Those parameters do not have cleanup levels for soil. 

Acetone, a common laboratory contaminant, was the only VOC detected that was not petroleum- 

related in soil. It was detected in the 8 to 13 foot sample interval in boring N12SMWO4 

(6.4 pg/kg) below its residential soil risk-based concentration of 7,800,OOO pg/kg. 

3.4 Soil Properties Samples 

Two Shelby tube samples were collected from a boring adjacent to boring B-4/N12GO4LS for 

geotechnical analyses. Based on the subsurface conditions encountered at boring B-4, one Shelby 

tube sample (136SB4STO408) was collected from 6 to 8 feet bgs, across the capillary fringe and 

water table surface, and at a depth anticipated to represent the zone of highest permeability; the 

second Shelby tube sample (136SB4STO413) was collected from 11 to 13 feet bgs, below the water 

table. Collection of Shelby tube samples was limited because groundwater recovery during 

drilling activities was slow; during the field investigation, the water table was encountered at 

approximately 12 to 13 feet bgs. However, the potentiometric surface rose to approximately 

7.5 feet bgs. 

The Shelby tubes were submitted to Tri-State Testing, Inc. of Memphis Tennessee for analysis of 

permeability, volumetric air and water content, total soil porosity, and soil bulk density. The 

analyses were performed in accordance with Method 9100 of Test Methods for evaluating Solid 

Waste, Third Addition (SW-846) and in general accordance with ASTM D-5084-90. The results 

are summarized in Table 3-2 and are provided in Appendix B. 

17 
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Table 3-l 
Soil Analytical Results 

UST N-U, NSA Memphis 

Date Sample 
Sample 
Depth Benzene Toluene Xvlenfs Ethvlbenzene TPH-GRO TPH-DRO Acetone ’ 

12N 9119196 I 1,900 NA NA NA NA 8,900 NA NA 

Environmental Assessment 

NlZSMWOl l/6/98 03-08’ 
. . ‘. ,’ 

‘.‘ND. 
.., 

.ND ND 
pqD ;...., ND’ ,..,, ,.. ;.Nij’,, ,. ;: ,’ j:q’ ,‘.‘,: ,, ,, .,;g ,‘,“j’.’ “I.:‘, ::::’ 
., .c.. . ,, : 

ND .’ “’ ‘, .,1,9’ ..,.’ .,tiA ll66/98 08-13 ND ND ND ND ND . ‘., 

ND .fiD iiD 
.:” 

l/6/98 f3.18 ND ND ND ND ND’ 

: 

; 

1 

s 
NlZSMWO2 116l98 04-09 ND ND ND ND ND ND 2.1 NA k 

l/6/98 09-14 ND ND ND ND ND ND ” ND NA 

l/6/98 14-19 ND ND ND ND ND ND ND ND 
.,,. 

N12SMW03 VI/98 03-08 ND ND N.Q:: ND ‘, ND. “. -‘.Nlj 1.1 ‘f+U ..; ; ; 
.. 

08-13 ND ND .Njj ‘,ND, :, l/7/98 

l/7/98 13-b. ND ND 
ND, .;; & 

18 
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Table 3-1 
Soil Analytical Results 

UST N-12, NSA Memphis 

Location ID 

N12SMWO4 

Date Sample 
Collected 

1 t8i98 

l/8/98 

118198 

Sample 
Depth 
(fi W 

03-08 

08-13 

13-18 

Benzene Toluene 
@g/kg) WW 

10 5.9 

ND ND 

ND ND 

Xylenes 
WW 

23 

ND 

ND 

Ethylbenzene 
&?W 

33 

ND 

ND 

MTBE 
@/kg) 

ND 

ND 

ND 

TPH-GRO 
Wkd 

ND 

ND 

ND 

TPH-DRO Acetone 
bwk9 bg/W 

1.8 NA 

ND NA 

2.2 ND 

Additional Dm Sampling 

N12SSBO6 3/10/98 05-07 825’ 3,490 1o;m 2,590 ‘: ND I.’ iii.6 ‘.. 95.i: ND 

N12SSB07 300198 05-07 ND ND ND ND ND ND 95.1 ND 
,. ,.. 

N12SSB08 3/10198 0448 3’ ND 
‘, . 

rib ND’ ND M, : ‘, ND”‘;: NA ‘,: ‘..:, 

o$‘Q ” : .ND ND ND ND’;:, ‘Nfi ., & 1.. 
Na’.,, ,“’ & .., .y”::;,.,;‘: 

..a, ., .,” . . 

12-16 NJi ND ND 
ND’.. ‘1. ND, 

:.. ,: Nt),, ” “Z’ ‘. ,, ‘, 

ND ND ” y:. . . .::g 

NlZSSBO9 3110198 04-08 ND ND ND ND ND ND ND NA 

08-12 ND ND ND ND ND ND ND NA 

12-16 ND ND ND ND ND ND ND ND 

Cleanup Level 
: 

” ,I. sti,cQo NS Et4 : NS“ NS 
‘, ‘..&.. ; 500 7,8cqcilO* ” 

Notes: 
ND = not detected 
NS = no standard established 
NA = not analyzed 
a = USEPA Region III, Risk-based Concentration for Residential Soil Ingestion (USEPA, 1997) 
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The permeabilities obtained from the laboratory analysis of the Shelby tubes are similar. 

Permeabilities from the 6 to 8 foot and 11 to 13 foot depths are 1.4 x 106 cm/set and 

3.5 x 10d cm/set, respectively. The soil was classified as a clayey silt at both depths. 

In accordance with TDEC requirements, a soil sample (136SFOC08) was collected and submitted 

for fractional organic carbon (Fa analysis from the first soil boring (B-l) at a depth of 3 to 8 feet 

bgs, which is approximately one foot below the depth of the tank pit. The sample was placed in 

a plastic bag, in accordance with the POA, properly labeled and submitted to a laboratory to 

determine the F, content. Tri-State Testing Services, Inc. of Memphis, Tennessee performed the 

F,, analysis in accordance with ASTM method D2974-87 (Method C). The F, content was 

determined to be 0.008 g-carbon/g-soil. 

F” Based on the permeabilities detected in the Shelby tube samples, the cleanup levels for benzene 

and TPH in soil are 50,000 pglkg and 500 mg/kg respectively. 

Table 3-2 
Soil Properties 

N-12, NSA Memphis 

Parameter Unit of Measure 0136sM4o8 0136STO413 0136SFOCOS 

Perm&a?$ility : :: :cen~~~~rs.cc~~isdl~~~.:; 
.: : 

f$“‘k IQ” .: : ; :3;; iJ2(j” ; .. NA 

Volumetric Air Content cm3-air/cm3-soil 0.019 0.036 NA 

Volumetric Water Content cm’+H,0/cm3-soil 0.400 .. 0.423 NA 

Total Soil Porosity 

Soil Bulk Density 

cm3/cm3-soil 0.419 0.459 NA 

g-soiltcm3-soil 1.96 1.85 NA 

Fractional Organic Carbon g-carbon/g-soil NA NA 0.008 

Note: 
NA = not analyzed 
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3.5 Soil Contaminant Plume Maps 

Soil contamination at N-12 appears to be limited to a relatively small area. Analytical data 

indicate that soil contamination is not above the cleanup levels for benzene (50,000 pg/kg) or TPH 

(500 mg/kg). Maximum detected concentrations for benzene and TPH-DRO in soil are presented 

in Figures 3-l and 3-2. 
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4.0 GROUNDWATER INVESTIGATION PROCEDURES 

4.1 Hydrogeology 

4.1.1 Regional and Site Hydrogeology 

Shallow groundwater at the site occurs as a perched zone within the surficial loess deposits. These 

deposits primarily consist of silt, silty clay, clay, and clayey silt, and exhibit low water yields and 

poor water quality. 

Beneath this surficial water-bearing zone lie two major aquifers, the Memphis Sand (lower 

Claiborne Group) and the Fort Pillow Formation (Wilcox Group). These aquifers provide 

95 percent of the municipal and industrial water supply for the Memphis and Shelby County areas. 

The surficial aquifer is separated from the Memphis Sand and Fort Pillow aquifers by the Jackson- 

Upper Claibome confining unit. The Jackson-Upper Claibome unit consists of the 

Cockfield Formation and the Cook Mountain Formation. These confining units act as an aquitard, 

impeding the downward migration of shallow groundwater to the Memphis Sand and Fort Pillow 

aquifers below. 

4.1.2 Potentiometric Surface 

Water level data were collected on January 15 and 16, 1998, and February 5,6, and 9, 1998 from 

the newly installed groundwater monitoring wells (N12GOlLS, N12GO2L.S, N12GO3LS, and 

N12GO4LS). Table 4-l summarizes the groundwater data collected on these dates. Water level 

measurements fluctuated slightly from the time the wells were installed to the time the last round 

of water levels was recorded. This fluctuation may be attributed to the following factors: 

1) significant rainfall occurred during the installation of the monitoring wells; 2) rainfall occurred 

during the February collection of water level data; and 3) at the request of the Navy, continuous 

pumping was performed by the Army Corps of Engineers (at a rate of 85 gallons per minute) on 

the N-94 fuel farm monitoring wells, which lie directly west and within 150 feet of facility N-12. 

Pumping continued from February 5, 1998 to February 11, 1998 at N-94 fuel farm to dewater a 
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Table 4-1 
Water Level Data 

January and February, 1998 

Top of Casing Depth to Water (ft below TOQIPotentiometric Surface Elevations (ft msl) 
Total Depth of 

Monitoring (TOC) Elevation Well 
Well (ft =I) January 15-16,199s February 5?-6,1998 February 9, 1998 (R below grade) 

NiZGl+s ., :). .2$01 I : j- .4.94Ui279;961 .. ~6.95/2’37:951 7.451277.45 i8.0 

N12GCEL.S 287.061 6.60/280.461 8.821278.241 9.321277.741 19.0 

: N 12;Go3LS. .’ .. 286.692 9;ii9t277.402 8.78Q77.912 9.401277.292 18.0 

N12CMLS 287.410 6.86i280.550 9.091278.32 9.57l277.840 18.0 ..- 

Notes: 
a = N12GO3LS water level was recorded on January 15, 1998: NlZGOlLS, N12GO2LS. N12GO4LS on January 16, 1998. 
b = N12GO3LS water level was recorded on February 5, 1998; NlZGOlLS, N12GO2L.Y. N12GO4LS on February 6, 1998. 
Free product was not encountered. 

gravel-filled cavity which had formerly housed a 100,000-gallon UST. Dewatering the cavity was 

required for a MEME (Mobile Enhanced MultiPhase Extraction) to be performed on 

February 11, 1998 at N-94 fuel farm. Therefore, interpretation of the water level data collected 

at the N-12 facility is not straightforward and may be partially biased due to the previously 

mentioned influences on groundwater levels. 

Potentiometric maps have been developed using water level data from monitoring wells 

N12GOlLS through N12GO4LS at facility N-12 (Figures 4-1, 4-2, and 4-3). As shown in 

Figures ‘4-l through 4-3, groundwater “highs” exist in N12GO4LS whereas groundwater “lows” 

exist in N12GO3LS. Based on these interpretations, groundwater at the site flows due west. 

It should be noted that the interpretations herein describing and illustrating the potentiometric 

surface and the groundwater flow direction at facility N-12 are only a few of several 

interpretations that could be posed for the data available. The existing limits of contamination at 

the site generally agree with the groundwater flow interpretation presented. Significant 

groundwater contamination has not been detected (see Section 4.4). 
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4.1.3 Free Product 

No free product was encountered during the installation of monitoring wells N12GOlLS through 

N12G04LS. However, during development of N12GO4LS, a strong odor of petroleum and/or 

gasoline was noted, and a heavy oily sheen was observed on the surface of the groundwater 

purged. Analytical results indicate TPH-DRO and TPH-GRO concentrations in the groundwater 

sample collected from N12GO4J-S. The sample indicates concentrations of contamination that are 

within regulatory levels but higher than any of the concentrations found in samples collected from 

N12GOlLS, N12GO2LS, or N12GO3LS. 

4.1.4 Hydraulic Gradient 

Based on the most reliable potentiometric data available collected January 15 and 16, 1998 

(Figure 4-l), the greatest hydraulic gradient occurs between monitoring wells N12GOlLS and 

N12GO4LS. Water levels from these wells indicate a drop in head of 0.59 feet across a horizontal 

distance of approximately 14 feet. Using these data, the hydraulic gradient between monitoring 

wells N12GOlLS and N12GO4LS is calculated to be 0.040. The lowest gradient occurs between 

monitoring wells N12GO2LS and N12GO4LS. Water levels from these wells indicate a drop in 

head of 0.09 feet across a horizontal distance of approximately 8.99 feet. Using these data, 

the gradient between monitoring wells N12GO2LS and N12GO4LS is calculated to be 0.0099. 

Gradient calculations between the respective wells are provided below: 
_ 

N12GOlLS and N12GO4LS dy/dx = (280.55 ft - 279.96 ft)/14.71 ft 

= 0.04011 

N12GO2LS and N12GO4LS dy/dx = (280.55 ft - 280.46 ft)/8.99 ft 

= 0.0099 
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4.1.5 Slug Testing 

Both rising and falling head slug tests were performed on three of the four newly installed wells 

at the N-12 facility to provide additional estimates of aquifer characteristics. Prior to slug testing, 

the static water levels were measured using an electronic water level indicator (see Figure 4-3). 

Slug testing was then performed on monitoring wells N12GOlLS, N12GO2LS, and N12GO4LS; 

N12GOlLS and N12GO2LS slug tests were performed simultaneously using a two-channel Hermit 

1OOOC data logger. An In-Situ pressure transducer was placed in the water column at the bottom 

of the well (or wells) and connected to the data logger so water levels in the well could be 

measured and recorded. After allowing the water column (or columns) to recover and stabilize 

from insertion of the pressure transducer (or transducers), a 3-foot-long, 1 S-inch diameter Teflon 

slug was rapidly inserted into the water column. The data logger, programmed to continuously 

record water levels from the insertion of the slug until termination of the test, began recording 

water level measurements. To facilitate subsequent graphing of the slug test data, the data logger 

’ recorded water level measurements logarithmically. Rising head tests were similarly performed 

in the monitoring wells, with water level measurements recorded during and subsequent to rapid 

withdrawal of the slug from the water column. 

Data from the slug tests were evaluated using AQTESOLV (Aquifer Test Solver) by Geraghty and 

Miller Modeling Group (1989). Rising and falling head slug test data were plotted using the 

unconfined aquifer solution. Elapsed time versus displacement was plotted on semi-logarithmic 

graphs. Hydraulic conductivity (k) values were computed using an equation developed by Bouwer 

and Rice (1976) for unconfined aquifers. Table 4-2 summarizes the slug test results for the three 

newly installed monitoring wells, N12GOlLS, N12GO2LS, and N12GO4I-S The average k value 

calculated from the four tests is 3.0 x lo5 ft/min. Slug test results and graphs are provided in 

Appendix C. 
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Table 4-2 
Slug Test Results 

Monitoring Well 

N12GOlL.s~ .: I 

Rising Head Test Falling Head Test 

;$ ~-~~jg& &f&&. .. k = 3.777 II 10’ .?/min 

N12GO2LS 

N12604ti ; 

k = 2.393 x 10” ft/min 

k 7 4;782 x JO”- ftI& 

k = 2.83 x 10” ft/min 

k = 2.703 x -10” ft/min 

Average k for N12GOlLS, 
N12GO2LS, N12GO4LS 

k = 3.0 x 10.’ ft/min 

Note: 
k = hydraulic conductivity 

4.1.6 Groundwater Flow Rates 

Groundwater flow velocities were estimated using the following expression: 

V = ki/n, 

Where: 

V = groundwater velocity 

k = horizontal hydraulic conductivity 

i = hydraulic gradient 

n, = estimated effective porosity 
_ 

Groundwater velocity calculations were made using an average hydraulic conductivity (k) value 
of 3 .O x la5 Wmin based on an average of the k values obtained from slug test results. A range 

of velocities was determined using the observed high and low hydraulic gradients of 0.04011 and 
0.0099, respectively. For this calculation, the effective porosity is assumed to be the average total 

porosity. The average total porosity value was taken from results of the Shelby tube analyses of 

soil collected in the boring adjacent to B-4/N12GO4I.S. This average total porosity is 0.439. The 

lowest and highest estimated groundwater velocities are calculated as shown below: 
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V, = [hydraulic conductivity (Wmin)] [gradient]/[porosity] = ft/min 

V, = [hydraulic conductivity (ft/min)][gradient]/[porosity] =ft/min 

Where: 

V, = lowest estimated groundwater velocity 

V, = highest estimated groundwater velocity 

Therefore: 

V, = (3.0 x 10e5 ft/min)(0.0099)/(0.439) = 6.765 x 10’ ft/min 

v, = (3.0 x 10” ft/min)(0.04011)/(0.439) = 2.741 x 106 ft/min 

Groundwater at the site is moving at a rate of 6.765 x lo7 ft/min (or 9.7 x l@ ft/day) to 

2.741 x 10d ft/min (or 3.95 x lo3 ft/day). 

4.2 Monitoring Well Construction 

Four groundwater monitoring wells were installed during this investigation. Monitoring well 

N12GO2LS was installed as an upgradient well to the former UST cavity and suspected release 

location; N12GOlLS was installed as a sidegradient well; N12GO3LS was installed as a 

downgradient well; and N12GO4LS was installed as close to the suspected release location as 

possible,. _ 

Placement of B-2/N12GO2LS was modified slightly due to the presence of several overhead power 

lines in the area. Once health and safety issues were assessed, the boring/monitoring well was 

placed as close to its originally proposed location as possible. 

4.2.1 Drilling Methods 

The original borings were advanced by hollow-stem auger drilling techniques approximately 

10 feet into the saturated zone, or approximately 18 to 19 feet bgs. Bedrock was not encountered 
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during drilling. The saturated zone was encountered at around 8 feet bgs. Advancing the borings 

10 feet into the saturated zone allowed for installation of a 15-foot well screen in accordance with 

TDEC recommendations. 

4.2.2 Number, Type, and Location of Monitoring Wells 

TDEC UST regulations require the installation of at least four monitoring wells to assess 

groundwater conditions. The four required well locations correspond to the locations of the 

converted soil borings. These locations include one upgradient position @2/N12GQ2LS), one 

sidegradient position (B-l/N12GOlLS), one downgradient position @3/N12GO3LS), and one 

position @4/N12GO4LS) as close as possible to the suspected release point. The monitoring 

wells were installed in the uppermost water-bearing zone. The groundwater flow direction is to 

the west. Boring/monitoring well locations are shown on Figure 2-l. 

To adequately define the plume, soil samples were collected at four additional soil borings 

(see Figure 2-2). These soil boring locations (N12SSB06, N12SSB07, N12SSB08, and 

N12SSB09) were advanced using DPT methods, and were not converted to monitoring wells. The 

four soil borings advanced as part of the DPT investigation are described in Section 3.2.2. 

Monitoring wells are identified by a number unique to each well using the following format and 
_ 

guidelines: 

FORMAT: 12345678 

12’3 - The first three digits designate the site (N12). 

4 - This digit represents the matrix of the sample. G is used to designate groundwater. 
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5678 - These four digits are for monitoring well identification. The first two digits 

represent the well number (i.e., 01, 02) followed by the unit in which the well is 

screened (LS = loess, UF = upper fluvial, LF = lower fluvial): 

4.2.3 Drilling Methods 

The original borings were advanced by hollow-stem auger drilling techniques approximately 

10 feet into the saturated zone, or approximately 18 to 19 feet bgs. Bedrock was not encountered 

during drilling. The saturated zone was encountered at around 8 feet bgs. Advancing the borings 

10 feet into the saturated zone allowed for installation of a 15-foot well screen in accordance with 

TDEC recommendations. 

Based on previous well installations in the area, groundwater monitoring wells installed at the 

N-12 facility were constructed using singlecased installations. The following paragraphs detail 

the steps that were followed. Table 4-3 summarizes the actual and calculated construction 

materials used for each monitoring well. 

Table 4-3 
Well Construction Materials 

Calculated and Actual Volumes 

Sand Pack (ft’, Bentonite Seal (ft!) Grout Mixture (ti) Total (ft’, 

talc. Actual talc. Actual cab. Actual talc. Actual 
: . . - 

NIIGOILS 3.238 SLz38 ./ 042y?, :: +!-J .. : 5.729 

N12GOZL.Y 5.565 5.565 0.327 0.327 0.164 0.164 6.056 6.056 

NlZGO3LS 5.238 5.238 0.32i 0.327 0.164 0.164 5.729 5.729 

N 12GO4LS 5.238 5.238 0.327 0.327 0.164 0.164 5.729 5.729 

. Casing and Screen Type - The casing and screen were constructed of 2-inch ID, 

precleaned, flush threaded, Schedule 40 PVC. The screen, which had O.Ol-inch factory 

milled slots, was terminated with a threaded end cap. The casing was terminated with a 

locking, watertight cap. 
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. Screen Length and Placement - The screen was long enough and placed so that it 

intersected the water table at all times. A 15-foot screen was installed in all monitoring 

wells in a manner such that 10 feet of screen extends below the water table and 5 feet 

extends above the water table. A centralizer used in all single-cased monitoring wells, was 

placed below the screened interval at the bottom of the well. Because the water table 

elevation at the site is seven (7) to eight (8) feet bgs, there was little room, three (3) feet, 

to place the top of the sand filter pack, bentonite seal, and grout or cementing material. 

As with boring/monitoring well placement, field decisions were made regarding well 

construction based on the site-specific conditions. 

. Minimum Borehole Diameter - The borehole diameter was at least 4 inches larger than 

the outside diameter of the well casing. Borings/monitoring wells were drilled using 

hollow stem augers with 4.25-&h inner diameter (ID). 

. Placement and Type of Filter Pack - At least 6 inches of the filter pack material was 

placed under the bottom of the well screen to provide a firm footing. The filter pack 

extended 1 to 2 feet above the screened section. A weighted tape was used to prevent 

bridging and to ensure proper placement of the filter pack, which consisted of clean, 

washea, well sorted silica sand. Approximately 8 bags of sand were used to place the filter 

packs at each monitoring well location. 

. Placement and Type of Filter Pack Seal - A l-foot-thick filter pack seal was placed atop 

the filter pack. The filter pack seal consisted of high solids pure bentonite pellets. A 

weighted tape was used to prevent bridging and ensure proper placement of the filter pack 

seal. Because the seal was placed above the water table, 2 gallons of-potable water were 

used to hydrate the pellets for at least one hour. 
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. Placement and Type of Annular Grout - The annular grout extended from the top of the 

filter pack seal to within 1 foot of the surface. The grout consisted of Portland cement 

mixed with 4%-6% powdered bentonite, for a grout density of 13.5 to 14.1 lbs/gal. 

. Surface Completion (Flush Mount) - The final volume of the annular space was filled 

with concrete terminating in a flush-mounted manhole with a watertight, bolt-down, 

loadbearing cover. Manholes were held in place by concrete, sloped away from the 

manhole to divert surface drainage. A locking watertight cap was used for below-grade 

installations. A surface completion was used for N12GOlLS. 

. Construct Wellhead Pad (Above-grade) - After the protective casing was installed, 

concrete was poured into the pad form. The concrete pad was finished so that it slopes 

away from the wellhead in all directions with a minimum thickness of 6 inches. The 

protective posts (4-inch diameter, 6-feet long, l/4-inch thickness, concrete-filled) were set 

in the concrete pad at a depth of 3 feet. Above-grade completions were used at monitoring 

wells N12GO2LS, N12G03LS, and N12GO4LS. 

4.3 Well Development 

Before sampling newly installed wells N12GOlLS, N12GO2LS, N12GO3L.S and N12GO4LS, each 

well was developed using a combination of surging and bailing. Gallons removed from each well 

are listed below. 

. N12GOlLS 85 gallons 

. N12GO2LS 75 gallons 

. N12GO3LS 65 gallons 

. N12GO4LS 85 gallons 
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Development water was collected and drummed onsite for later disposal. 

4.4 Groundwater Sampling 

4.4.1 Monitoring Wells 

A total of four monitoring wells were sampled during this investigation. The monitoring wells 

were purged until they were dry. The wells were allowed to recharge, then samples were 

collected using previously decontaminated and dedicated Teflon bailers. Samples were then 

transferred to clean, pre-preserved bottles. All samples were kept on ice and maintained under 

chain-of-custody until delivered overnight to Savannah Laboratory in Savannah, Georgia. 

4.4.2 DPT locations 

A total of two borings (N12SSB08 and N12SSB09) were advanced from which groundwater 

samples were collected. Groundwater samples were collected from depths at which PID readings 

indicated the highest concentrations of VOCs; the highest levels of VOCs were found at 

approximately 16 feet bgs in both borings. Once each boring reached a total depth of 16 feet bgs, 

and the soil samples had been collected, DPT rods were advanced to 16 feet bgs; a two-foot 

stainless-steel screen at the end of the rods was then ejected from its housing by retracting the rods 

two feet. The stainless-steel screen allowed groundwater to flow into the rods; dedicated tubing 

inserted into the rods and fastened to a Geoprobe-mounted vacuum pump was used to purge the 
_ 

“temporary well” for sampling. 

During the purging process, groundwater was continually monitored for water quality parameters 

(pH, specific conductance, turbidity, and temperature) using a water quality meter. Though 

groundwater produced at both locations (N12SSB08 and N12SSB09) by the loess sediments was 

turbid and only partially decreased, water quality parameters stabilized within approximately 10% 

of successive readings. Additionally, the shallow loess sediments were purged dry at both 

locations. Groundwater samples were collected from the dedicated tubing, transferred into clean, 
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pre-preserved glass containers provided by the laboratory, and labeled in accordance with the 

POA. All samples were kept on ice and maintained under chain-of-custody until delivered the next 

day to ETC Laboratory in Memphis, Tennessee. Sampling activities and sample IDS were 

documented in a field logbook. 

4.5 Analytical Results 

Groundwater analytical results are provided in Table 4-4. The benzene concentration (150 pug/L) 

in the groundwater sample from N12GO4LS exceeded its cleanup level (70 pug/L). No other 

parameters exceeded cleanup levels. 

4.6 Groundwater Classification 

There are three water supply wells within 0.5 miles of N-12 NSA Memphis production well N-l 

is approximately 500 feet west of N-12 (Figure 44). The total depth of this well is 523 feet, and 

it is screened in the Memphis Sand. Production well N-l is currently not in use. Production well 

N-2 is approximately 400 feet southeast of N-12. The well is upgradient of the site based on the 

westerly groundwater direction. Production Well N-2 is 466 feet deep and provides potable water 

to the base. Production well N-3 is 2,250 feet southwest of N-12. The well is 1,450 feet deep and 

is sidegradient of N-12. It is used to supply potable water to the base. The Jackson-upper 

Claibome Formation (a regional conf’iming unit) has been documented by EnSafe near N-12. This 
_ 

formation is between the impacted surficial aquifer and the underlying Fort Pillow and 

Memphis Sand aquifers. It should act as a barrier to contaminants in the surficial zone, if the 

production wells are properly cased. 
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Table 4-4 
Groundwater Analytical Results 

Monitoring Date 
Well Sampled 

Benzene Toluene Xylenes Ethylbenzene MTBE TI’H-GRO TPH-DRO Vinyl Chloride 

wu OLgw l/-G/L) tism km (mg/U (mgW Olam 

N12GOILS l/13/98 

Environmental Assessment 
..... 

ND ND ND’ ND ” ND .’ Nj) ‘. ,’ ,.;‘.... >,,. 

N 12GO2LS l/13/98 ND ND ND ND ND ND ND ND 
. 

pgj “. ‘rj,, 
. . . 

; m . ,, ..:. N 12GO3LS l/14/98 ‘ND ND ND ND ND 

N 12GO4LS l/13/98 150 71 130 46 12 0.72 0.32 ND 

Additional DPT Investigation 

N12GSB0816 3/10/98 ND ND 4.35 ND 
Nj.j m ,,’ “. ‘ND ” ” ,3;04 ‘Y’., ;,::: .:. 

N12GSB0916 3/10/98 

Cleanup Level 

ND ND ND ND ND ND 0.101 ND 

7oa ,, ~,ooo” 10,OOOa 7boa NS; ,,, Ia- : .:p ” 2b. :, ” ,, 

Notes: 
ND = Not detected 
NS = No standard established 
Standard exceedances are in bold. 

fi 

= TDEC Division of Underground Storage Tank Cleanup Level 
= USEPA Maximum Contaminant Level 
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A groundwater sample was collected from monitoring well N12GOlLS to determine if the 

impacted groundwater meets primary and secondary drinking water standards of Rule 1200-5-l. 

The analytical results are presented in Table 4-5. The sample was tested for iron and manganese 

and failed to meet the secondary standards for those metals. The groundwater is not a drinking 

water source as determined in the water use survey, and is therefore classified as a nondrinking 

water supply. A pumping test was not performed on the aquifer. The cleanup levels applicable 

to site groundwater are 70 pug/L for benzene and 1 mg/L for TPH. 

Table 4-5 
Groundwater Classification Sample Results 

N12GolLS 

Iron tin/L) 

; &,& : . . 

Manganese &g/L) 
. . .:. : .:. 

-1,)gQ .I, j’. : .. 

4.7 Groundwater Contaminant Plume Maps 

Groundwater contamination at N-12 appears to be limited to a relatively small area. Analytical 

data indicate that groundwater contamination is above the cleanup levels for benzene (70 pug/kg) 

only at N12GO4LS. Benzene, TPH-GRO, and TPH-DRO concentrations are shown in 

Figures 4-5, 4-6, and 4-7 respectively. 

4.8 Site Ranking 

A site ranking was completed as requested in TGD - 014 of the Environmental Assessment Report 

Guidelines, from the TDEC, UST Reference Handbook, July 1996. The calculated site score 

was 343. A score greater than 500 indicates a corrective action is required. The site ranking form 

is provided in Appendix D. 

The NSA Memphis production well N-l is screened in the Ft. Pillow. The Jackson-upper 

Claiborne Formation is a confining unit that inhibits migration of the contaminants to the 

Ft. Pillow. Therefore, the score for the public water supply source is 0. 
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5.0 FINDINGS AND RECOMMENDATIONS 

The tank, a 7.5 gallon (gal) UST which had stored diesel, was removed in September 1996. 

Tank N-12 was located east of Building N-12 and had a broken fill pipe. Two soil samples 

collected at the time of removal indicated the presence of contamination. Overexcavation was 

limited by underground utilities and adjacent buildings. Conditions encountered at the site are 

summarized below. 

. 

0 

. 

. 

. 

. 

. 

Groundwater at the site is classified as “non-drinking” water. 

The site soil cleanup level is 500 milligrams per kilogram (mg/kg), and the site 

groundwater cleanup level is 1 milligram per liter (mg/L) for TPH-DRO and TPH-GRO. 

One or more petroleum releases have occurred at the site impacting both soil and 

groundwater. 

Soil benzene and TPH-DRO concentrations were below the cleanup levels of 50,000 pg/kg 

and 500 mg/kg in all soil samples collected. 

TPH-GRO concentrations in groundwater were below the cleanup level of 1 mg/L in all 
. . - 
monitoring wells. TPH-DRO was not detected in groundwater. 

Benzene concentrations in groundwater were above the cleanup level of 70 pg/L in 

N12GO4LS. Benzene was not detected in the other site monitoring wells. Vinyl chloride 

was also detected in shallow groundwater above its MCL. 

The site ranking was completed and the score was calculated at 343 which is below the 

ranking (500) that requires corrective action. A production well is located within 400 feet 
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of the site, but it is completed in the Ft. Pillow not in the loess deposits. Sampling of the 

Memphis Sand wells during the ongoing RCRA facility investigation (RFI) has found that 

VOCs are absent in deeper groundwater. 

In the RCRA facility investigations, chlorinated solvents have been detected in the groundwater 

of the loess and fluvial deposits in the Northside. Tank N-12 is within Area of Concern A 

(AOC A), which has undergone an RFI. The RF1 identified multiple areas with chlorinated 

solvents in the loess and deeper fluvial deposits groundwater that warrant corrective action. 

Pending corrective measures associated with AOC A will address the multiple solid waste 

management units (SWMUs)/sites within it, including the area of N-12. In addition, as a condition 

of property transfer, Northside groundwater use will be restricted. EnSafe recommends, with 

BCT concurrence, transfer of the N-12 groundwater to the Northside Loess Groundwater 

Corrective Measures Study (CMS). 
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6.0 SIGNATURE PAGE 

I, the undersigned, certify under penalty of law, including but not limited to penalties for perjury, 

that the information contained in this report and on any attachments is true, accurate, and complete 

to the best of our knowledge, information, and belief. I am aware that there are significant 

penalties for submitting false information, including the possibility of fme and imprisonment for 

intentional violations. 

Allison Dennen (P.G.1 
P.E. or P.G. (Print) 

TN0788 
Tennessee License/Registration Number 

STATEOF TennesseeCOUNTY OF She1by 

Sworntoandsubscribedbeforemeby A11ison Dennenonthisdate 7-14-98 
MY 

Regina A. Smith 

Notary Public (print name) Signature 

7-14-98 

Date 
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Appendix A 

Soil Boring Logs/Monitoring Well Construction Diagrams 



Log of Monitoring Well N12GOlLS 

WELL OIAGRAM 

GEOLOGIC DESCRIPTION 

3’ of silty clay). Save some soil for IDW 
characterization. 

(3-4’) Silty clay, medium brown. 

(4-5’) Silty clay with gravels. 

(5-5.5’) Silty clay, transition to mottled orange 
brown and light gray with brown iron 

Took Foe sample at 8’. 

(8-O’) Silty clay, light gray mottled with dark 
gray. Iron inclusions present. 

Clayey silt, mottled light gray and orange 
brown. Dark red to brown iron concretions, 
partings throughout. 

Page 1 of 1 



Environmental & Safety Designs, Inc. 
Log of Monitoring Well N12G02LS 

Project NsA&n@~s 

Project No.: Ol3&COl 

Started at l440 cm l-6-98 
Completed at 1640 a7 I-6+% 

oril@Metho& 4.2.5’l-E4,-5cs.s 
Orilh~ Ccmpany T&State Test@ 

Gedogist: f3zb bkY&wrn-Athm 

Location: Mhgtc~ TN hWUSTInmt@tim 

Surface Elevation: 284.83 feet ms! 

TOC Ekvatim 28ZB feet msl 
Oepth to Gmndwatec &I32 feet Meawed: 

Gromdwater Elevation: 2-948 feet ms/ 

Totd Depth: &IO feet 

welsaeen: 4to#feet 

5% 
7 WELL OIAGRAM 

GEOLOGIC l33CRIPTION s 

Surface conditions: grassy area; posthole the 
first -4’. save some soil for IDW 
characterization. 

(8-07 Silty clay; mottled brown-orange and 
light gray; hematitic and (organic?) blebs 
throughout; some gravel to 4” diameter (long 

concentrated in some areas, increasing towards 

Wet at -14-14.5’ Same as above with hematitic 
blebs throughout. 

Page 1 of 1 
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Environmental & Safety Designs, Inc. 
Log of Monitoring Well N12G03LS 

Project lvs.4 t45l?#is Location: IW+$GQ TN tW2LGThvestigation 

Project No: 0.06~1 surface Elevation: 284.59 &et msl 
Started at !2f5 cm I-7-99 TOC Elevation: 28663 feet ms/ 
Canpleted at 1415 on !-7-&J Depth to Grcmdwater: 940 feet Measured 
lMrlg Method: 42FHS~5cSS Grandwater Elevation: 2-Q-98 feet msl 

Ctiling company: Tri-State Test@ Totd Depti &IO feet 

GedoQst Bab W%v&m-AtMson WellsCreen: 3toBfeet 

3 is 
55 

2 iij - 

ii I$ ti g 

t WELL DIAGRAM 
2 

fpga 
GEOLOGIC D3CRIPTION 55 

3 
2 w % Ei # 

Surface conditions: grassy area. Post hole the 
first -3 feet of soil. Save some soil for IOW 

ML characterization. 
100 NA 

100 32 

100 34 

(3-5’) Clayey silt; orange-brown with common 
gravels and wood chips. Dry. 

(5-6’) Silty Clay; dark gray to green with 
hematitic blebs. 

(6-8’) Silty clay: mottled tan/orange and gray; 
iron precipitation within rootlets, some iron 
nodules present. Moist. 

(8-11’) Clayey silt: mottled light gray and orange 
brown, with iron concretions and hematitic 
blebs. Moist 

100 20 - 

(11-13’) Same as above. At 11’ there is a dark 
gray cross-bedded silty clay with iron blebs: 
mottled with light gray silty clay. 

Water at - 13’. 

Clayey silt; mottled light gray and orange brown 
with black torganics?) and iron blebs 
throughout. 

Well set @ -18‘: screen 18-3’. 

Page lof 1 



Environmental & Safety Designs, Inc. 
Log of Monitoring Well N12G04LS 

Project NSAtVs#-hs 

Project No: Ol3Sa 

Started at xxx) a, f-8-98 
Completed at t200 on f-8-98 

ailingMe~od: 42FHS&5’cSS 

ailing Conpans Tri-State Testbg 

Geologist &a-b MGawn-Atkhscm 

Location: M&gtor& TN N-,!?L6Thes~~ 

Surf= Elevation 28540 feet ml 

TOC Ekvation: 287.41 feet msl 

Depth to Gmndwatg. cl57 feet Measured: 
Grandwater Elevaticrc 2-Q-98 feet md 

Total Depth HO feet 

WdScrem 3to#f& 

WELL OIAGRAM 

GEOLOGIC DESCRIPTION 

Post hole the first 3 feet (grassy) of soil. Save 
some soil for IDW characterization. 

(3.0-3.5’) Clayey silt, medium gray to green 

(3.5-4.0’) Clayey silt, medium brown mottled with 
light brown and iron stained silt. Iron 
precipitation cement within rootlet tubules. 
Some rootlets are preserved. Dry. 

There is visual and olfactory indication of 
contamination present in the soil matrix. Odor is 
strong (petroleum/gasoline). 

(4.5-5.5’) Clayey silt, medium brown, with rare 
gravels. No iron or visual/olfactory indication of 
contamination in lower part of split spoon. Dry. 

(8.0-13.0’) Clayey silt, medium gray stained 
green with contamination. Medium to strong odor 
Present and obvious. Clayey silt is mottled with 
medium brown clayey silt and iron blebs 
throughout. Moist. 

(1X0-18.0’) Water encountered around 13.0’. 
Slight odor is apparent in split spoon sample. 
Soil is clayey silt mottled medium gray and 
brown, with iron/hematitic blebs throughout but 

Page lof 1 



Environmental & Safety Designs, Inc. 
Log of Boring N12SSB06 

Projectht5Aheqz+is - Locatim Mbgtm TN N-l? iSTInvest@im 

Project No.: 0136-a71 Geologist &rb MzWern-AtMw 

Started at &?35 on 3-U-98 surface Elevation: feet msi 

Conpleted at &W5a? 3-D-98 Oepth to Groukdwatefz -610 fet Measured: 

IMing Method: Gecynbe with 4’spft spoon Grandwater Elevation: feet msl 

a&-g conpany. TikState Test&Q Totd Depth: E10 feet 

2 f$ - 

$ & 2 

B $2 
w 
F 

aiq; 

GEOLOGIC DESCRIPTION E 
_ 

(0 w 

(O-4’) Post hole as precaution for underground utilities. No sample 
collected. 

5- 

NS 
(4-7’) No sample collected. 

ss-I 100 NA 
-ML __ (7-8’) Clayey silt. mottled moderate brown and orange. Strong gasoline 

odor present. Moderately moist. Sample collected from approximately 7 to 
8 feet bgs. 

End of boring at approximately 8.0 feet bgs 

Note: NS=Not Sampled 

25- 

Page I of I 



Environmental & Safety Designs, Inc. 
Log of Boring N12SSB07 

ProiectNsAbe7@is - 
Project No.: Of36~1 

Started at Xl50 cm 3-xF98 
Completed at 1KK) on 3-CCL9 

Ddlingt&thoct Gecq&?w?h4’spCt&c-wn 

or&q company: TrkState Test&g 

Locatiax MNgtw TN N+U5TBwest@ion 

Gedogist &rbbE&wrn-AMm 

S-face Elevation: feet ms/ 

Dfqth to GmndwatK: -610 feet Measured: 

Grandwater Elevation: feet ms/ 

Totd Depth: a0 feet 

3% 
B 

GEOLOGIC DESCRIPTION s 

(O-4’) Post hole as precaution for underground utilities. No sample 
collected. 

5- 

NS 
(4-7’) No sample collected. 

ss-l loo NA _~ (7-8’) Clayey silt. mottled moderate brown and orange. Moderately moist. ml ML 
Sample collected from approximately 7 to 8 feet bgs. 

End of boring at approximately 8.0 feet bgs 

Note: NS=Not Sampled 

15- 

20- 

25- . . 

30- 

35- 

40- 

Page lof 1 



P- Environmental & Safety Designs, Inc. 
Log of Boring N12SSB08LS 

Project Nsa&nqhs - 
Project No: ill36a 

Started at KW a? 3-D-98 

C-ted at I330 cT) 3-D-98 

Crtng Method: Geoprobe Mh 4’spit spoon 

Whg company: 7%State Test&g SW- Irk2 

Location: M&-lgtq Temessee 

Geologist Babxa #xWem-Amson 

Suface Elevation: feet ms/ 

Oepth to Gromdwatef: -6.0 feet Meastred: 3-D-&3 

Grandwater Elevation: feet ms/ 

Totd Depth: k%l feet 

5i 
F 

GEOLOGIC l33Cf?IPTION s 

(.7-l’) Gravel fill. 

U-4’) Clay, dark gray, dry. 

(4-6’) Clay, dark gray, with hematitic concentrations and rare silt. Wet at 

(6-8’) Silty clay, dark brown. 

(8-10’) Silty clay, dark brown, mottled with light brown to orange silt. 
Concentrations of black material (organics?) present. Wet. 

(10-V) Silty clay, orange to brown, with rare dark brown silty clay. Black 
material (organics?) present. Moist to wet. 

(12-16’) Same as above (10-12’). 

Note: Due to existence ofpossible underground utilities, the first four feet 
of soil was removed by and augering (HA). 

Page I of 1 



Environmental & Safety Designs, Inc. 
Log of Boring N12SSBOQLS 

Proiect: hsabH#fs - 
Project No, UfX-&Wl 

Started at lxx7 a? 3-D-98 
Conpkited at 609 cm 3-PQ8 

IJmgMethod: Geqwobewith4’$oitsoocw, 

Wing company: TriState Test@ Sefviceg Inc 

Location: K#hgtm Temessee 

Gedogirt: &rtwa b#zGwm-A~sm 

Suface Elevation: feet 1719 

Oapth to Gromdwatef: -60 feet Measured: 3-O-98 
Grandwater Elevation: f& msl 

Totd Depths k%l feet 

w 
$ 

GEOLOGIC DESCRIPTION E 

2; 
d 

(4-8’) Silty clay, dark grayish brown, mottled with common tan silt. Black 
material (organics?) present throughout. Wet at -6.0. 

Note: Due to possible existence of underground utilities, the first four feet 
of soil was removed by hand augering (HA). 

Page I of 1 



Appendix B 

Analytical Results 



Closure Report 



CLOSURE REPORT 
NAVA-L SUPPORT ACTIVITY, MEMPHIS 

TANK N-12 
CONTRACT NO. N62467-96-C-0720 

-- 

Prepared By 

GEOSCIEiNCES, INC. 
5021 MERCER UNIVERSITY DRIVE 

SUITE D-2 
MmACON,GEORG1A.31210 



i. 

2. 

3. 

F-k 
STATE OF TENNESSEE 

DMSIQN OF UNDERGROUND STORAGE TANKS 

PElZifhm CLOSURE REPORT 

The Responsible Pa& (RP) of the underground storage tar& CLJST) system shall complete and 
‘submit the origid of this report within 45 days of collecting SZI@S during the UST system 
closure assessment Tennessee Code hnotated ~.CA) §68-215-103( 16) de&es Responsible Parry 
as the owner and/or operator of a petroleum site or any penon who at the time of the tdcase which 
caused the con tamixtation was an owner and/or operator of a petroleum underground storage ta&. 

Include the following appendices in the report Attach extra sheets if necessary. 

Appendix A A table containing the fieId dg and .analyti& results. Ab rrntlts &all be 
reported in parts per million @pm). The results shall be properly identified and 
cctmhd with the samphng locations on the site map. If wafer was eaco!.mtercd 
during closure-in-place, inciudc the monitoring well information required in the 
Entinmen~ Assessment Guidelines. 

Appendix B: The original or carbon copy of the laboratory analysis sheets. Photocopies are not 
acceptable. AII laboratory analysis sheers skII include the information specified in 
the USTSptem Chure Assessmem Guiiielines. 

Appendix C: Documentation for treaunent and/or disposal of soil, sludge, liquid, tanks and piping -- - 
(i.e. Application to Treat Petroleum Con tam&ted Soil, Solid Waste fermits, 
LtndfilI Disposal Manifests, etc). 

. 

Appendix D: A copy of the Amended Notification form shaIl be submitted with this report 
Send the originaI Amended NotiEcation form to the UST Nashville Central 
office. - 

. 
USTFaciLitylD 0 - 791696 

_ 
PacihtyName Naval Support Activity, Building N-12 

4. 

f--- _ 

Divisioa pehmeI with the appropriate field office were notified at least one working day 
before collecting soil samples for the UST system clod assessment Yes- No? If 
yes: . 
Person contact&i 
Fieldoffice - 
Date 
RcpoLaed by 

The rank atmosphere and work zone were rcgulariy tested with a combustible gas indicator 
in accordance with UST reguia$ons Appends 6(Z) and (3). YesKNow 

c: .’ .. 
: 

- b 
2:: -: 

.OEC 20 1996 



Permanent Closure Rcpon 
Date 12-2-96 
Page 2 of 6 

5. 

6. Product piping was drained into the tank Yes= No- 

7. 

8. 

9. 

10. 

11. 

12. 

* 
13. 

14. Amount of material excavated durixig UST system closure: Lcubic yards. 

Facility LD Number 

Building N-12 

-Method of purging tank atmosphere: 
‘&rbon dioxide gas- Nitrogen- Eductor-type air moveG= 

Diffused air blower- Dry iGe (15 lb/100 gal.) - 
Other 

Product piping was: Wv=d- Removedxx_ 

All liquidkludge was removed fkom the UST system. Yes= No L 
Not encot+texd- 

Method of j.&idkiudge storage:-& ntWrt i n w m-m 1 
Activity, Memphis - 

. 
Method of liquidkludgc disposak~ mr t.n EJ~YV FW AI -WI _ 

Manifests inch&din Appendix C. Yes- Nos 
Not applicable .- 

Tank was labeled in accordance with the UST Regulations Appendix 6(4)(f). 
Y=XXL No Not applicable- . 

. Method of UST system storage/disposal: 
Cut up for disposal= Stored on site Stored off site__ 

other 

UST systems &red on’site or off site are subject to Rules 1200-1-15-.07(2)(e), (f) and 
(g) and Appendix 1. 

Lazarov Brothers, 1166 q. Seventh Street 

Location OfUST system storagek&posaI -Whist m 

certificate of dkposal inciudcd in Appendix c. YesA No- 

lfno, explain 



Pcrqanent Closure Report 
Date 12-2-96 
Page3of6 

Facility ID Number 

Building N-12 
- ^ 

. 

15. 

. 

16. 

17. 

18. 

19. 

zta.I amount of contaminated material overcxcavated after removal of the UST system: 
zcubic yards. 
If more than IO0 cubic yards of materiaI was ovuu;cavated, Division personnel in the 
appropriate field office should have been contacted- 
Division personnel in the appropriate field ofEke wrx contacted- Yes- No- 
Not appLic@lc~ 
If yes: 
Person contacted 
Fieid Office 
Date 
Reported by 

AU examted material remaining on the site of generation or on a site owned by &e 
responsible party or subsidiary of the respo&+le party shaU be placed on 2nd covered with 
plasic and bermed. Sam$ing the excavated material in accordance with Tech&al . 
Guidance Document - 005, must be completed prior to proper disposal. 

if peuoleum contaminated material is managed in accordzxe with Technical Guidance 
Document-009, the appropriate Appkalion to Treat Peuoiewn Contaminateti Soil shall bc 
completed aud submitted to the 1ocaI fieid ofice for approval. If the contaminated material 
is, to be trearcd on a sire owned by a Thhd.Party, conuct the Tennesse: Division of Solid 
w& MatlagcLtlent. 

Au excavations shall be ba&ilkd with mat&ial containing levels at or beiow 5 ppm 
benzene a&or 100 ppm TPH. 

Mark alI that apply regarding the management of the exca%Xed material: 
Stockpiled oa site- lllcrmd fzreklent on site llynd &tment off sire- . 
~cffi&d__ O&r P&ace in drum, turnezver to Navv _ _ 

Docum~tatl0~ is incluicdhl Appaldix c. Yes-Nc_L- Ifno. rtplain’why 

m-w . _.- - 

Explain why the method in 316 was chosen for -gemeat of the cxcax& material- 
. . Nayy-ks. 

All samples F placed directly into the appropriate containers, immediately after 
coIlectioIL No- 

Immediately after collection all samples were placed on ice and maintained at 4°C until 
delivered to a Division approved laboratory. YeSX NO - A 



Permanent Closure Repon 
.Date 12-2-96 
Page 4 of 6 

Facility ID Number 

Building N-12 

20. 

21. 

22. 

23. 

- 

24. 

25. 

.ELaboratory confiiation of petroleum contamination or discovery of ke product was 
reported to the Division within 72 hours. Yes- No-Not applicablex 

lf yes: 
Person contacted 
Field of5ce 
Date 
Reported by 

Water was encountered in the soil borings during closure-in-place. 
Ya Now Not applicable~ 
LfenGmtterrd, wf%&zter sampled. Yes- No 
Monitoring well information is in Appendix k Yes- No - 
analytical results arc in ~ppcndix B. Yes__ No- 

water was encOuntered during excavation of the UST system. Yes- Noc 

Amount of water removed. 
*+ Water recharged within 24 hours. No 

Recharge water was sampled. YUE No- 

halpkalrcsuitsarcinAppendixB. Yes- No- 

. Method of water disposal: 
Manifds inch&d in Appendix Cr Yes- No - 

If more than SO0 gallons of water were removed, Division personnel in the appropriate field 
office should have been contacted. 
Division Personnel in the appropriate field office were contacted. Yes- No- 

Not appkable~ 
If yes: 
Person contacted 
Fieid office 
Date 
Repcmd by 

Bedrock was encountered during UST system removakiosure-in-place. 
YU No XX 
Au iiisimhlat~ liziial above the applicable clcauup level was excavated. 
YU No xx Not applicablc- 
SoiG& sampkd i& floor of cxcamtion. YUB No 
Anaiyticalrbultsarein~ppendixB. Yes= No- - 

The original Notification Form reporting the closure of the tank system was submitted to the 
Nashville Cenkal Office. YCSXX - No- 

. . 



Permanent Closure Repn 
Date 22-2-96 
Page 5 of 6 

FaciIity ID Number 

Building N-12 

26. -Failure to submit a Notification Form may result in the assessment of additional tank 
‘-fees. 

THIS PERMANENT CLOSURE REPORT WILL NOT BE PROCESSED mOU-i- THE 
COMPLETION AND SUBMITTAL OF THE APPROPRIATE APPENDICES IN THEIR 
EivrmEm. 

- 21. An updated site map shall be provided in this space showing buildings, utilities, areas ol 
overexcavation, borings, and sample points. The map shaU also it&de soil .sockpiies, their 
dimensions in feet, and properly labeled s crcaing and sampling points. A mesurcment 
shall be included from one comer of the tank excavation to a permanent strucnxre (i.e. 
building; power pole, fire hydrant, etc.). The site map shall include a north arrow. 

See figures 1 and 2 in Appendix A. 

. 
. 

. .- 



Permanent Closure Report 
Date 12/18/96 
Page 6 of 6 

Facility ID Number 

Tank No. N-12 

I cert% under penalty of law, including but not limited to penalties for pejury, that the information 
contained in this form and on any attachments in true, accurate and complete to the best of my 
knowledge, information and belief. I am aware that there are significant penalties for submitting 
false information, including the possibility of fme and imprisonment for intentional vioiations. 

. UST System RP or W’s authorized 
representative (Print name) 

Signature Date 

Title (Print) 

Jon A. Spaller, P.G. 

P.R. or P.G. (Print name) 
.* Dac;2’18/96 

TN0299 

TN Re_@ration A! 

Note: Each of the above signatures shall be notarized sepatately with the following statement. 

STATE OF GDXGIA 

Sworn to and snbsuihed before me by G 

-- . 
COUNTYOF BIBB 

DEEBE W, - 

Notary Public (Print Name) 
‘12/l 8/96 

Date 

stamp&al 

: 



Permanent Closure Report Faciliry ID Number c3 - 7 3 1 t! J d 

Date /2 -2 -5‘6 
Page 6of6 - 

I ctnify under penalty of law, inciuding but not limited to penalties for pejury. that the inforn~do~ 
contained in this form and on any attachments in true, accurate and complete to the best of ay 
knowledge, information and belief. I am aware that there are significant penalties for submir& 
false information, inckiing the possibility of fine and imprisonment for intentional violations. 

_ UST System RP or tip’s authorized 
representative (Print name) 

Title (Print) 

P-E. or P.G. (Print name) Signature Date 

TX Registration + 

Note: Each of the above sigatures shall be notarized sepaxate!y with the following statement. 

c- 

Sworn to and subscriied before me by I \ML.y 1 /c @&i3 4 
, on this date 

ERIC M. HURT 
LT. JAGCUSNR 

Notary Public (print Name) 

Stamp&al 



BUILDING N-12 FACILITY ID NUMBER N/A 

TABLE1 
FIELD SCREENING RESULTS 

10 TO 100 

260 to 570 

>2000 

Results in PPM 

Side Walls 

Side Walls 

Pit Bottom 

0 to 3 feet 

3 to 6 feet 

6 to 7 feet 
- - 

TABLE 2 
ANALYTICAL RESULTS 

-- 

Results in PPM 
ND = None Detected 

See Appendix B for complete report 

. 
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EXCAVATION 

SHEET METAL 

FIGURE 1 
SITE MAP, BLDG. N-12 

NAVAL SUPPORT ACTIVITY, MEMPHIS 
MILLINGTON, TENNESSEE 

GEOSCIENCES JOB NO. MCE-96-SlSA 

SCALE 1’ = 20’ 
ALL LOCATIONS APPROXIMATE 

Geosciences inc. 



-- - 

LAB’ ID: AB07857 
SAMPLE ID: N-12, SOUTH <-7’) SAMPLE ID: N-12, NORTH <-: 
TPH = 2700 ppm TPH = 8900 ppm 
BENZENE = 0.027 ppm 3ENZENE = 1.9 ppm 

FIGURE 2 
SITE MAP, BLDG. N-12 . 

NAVAL SUPPORT ACTIVITY, MEMPHIS 
MILLINGTON, TENNESSEE 

GEOSCIENCES JOB NO. MCE-96-515A 

SCALE 1’ = 
ALL LOCATIONS APPROXIMC 

Geosciences inc. 



ACCURA ANALYTICAL LABORATORY, INC. 
6017 Elrr~aci~l Drive, Norcross, Georgia 30071, Phoae (770) 449--?0 FL Caiiliatio~ # E8742 

NC CtrtiIiatioa # 48 
LABORATURY REPORT SC C+Xiificdioo # 9P-- 

d Omega Enviroomenlal Services aicat Sunplc ID: N-l2,NORTH (-7) Date Sampled: 09/19/96 

aieat cantactz DOUG DRIVER 

CLient ProjKo: N/A .- 

client Pmj kme: MEMPHIS NAS, TN. 

Compound Datr AnnlJrrcd: 

BENZENEREPORT 
B-t lOfOv96 

i.ab Sample ID: m07857 

Lab Pcoject# 11113 

Analysb Method Rcf.z 

LM Sw%46%020 

Date Rccciwd: 09l24f96 

Da(e Rcpotitd: 12/01/96 
Sample Matrix SOIL 

Reported 
Detection 

Limits RIESULTS Uoits 

1000 1,900 WkT 

BENZENE QC REPORT 
&44Xlaombaaae (Sun-optc) 
CBromoCluorobcalcne (Surrogate) 

lOrnv96 LM Sww6-8020 178 % wk 
10/0lf96 LM -0 107 % dk 

CasoliQc Rm.gc Ocganics 

.- -- 
= (GRO) QC REPORT 

l&Dllaombca~ne (surrq$c) 
CBmmofIuombcaunc (Sucmgatc) 

1o/olJ% IAl SW846 8015 

lOrnu96 uvl SW846 8015 

lOmll96 LM SW846 8015 

1000 8,900 m+lz 

-- . 



ACCURA ANALYTICAL LABORATORY, INC. 
6017 Finaacid Drive, Norcross, Geocgis 30071, Phoae (770) 449-8800 FL Grtili~tioa # EJ37429 

,/a”, 
NC CertiGatioa # 483 

LABORATORY REPORT SC CaIiliatioa # 980’ - 

Omega Environmental Services aient h&e m: N-12, SOUTH (-7) Date Sampled: 09/19/96 

aicat Gatacl: DOUG DRIVER Lsb Sample D3: -07858 Date Received: 09/24196 

CLieatProj No: N/A ‘- Lb Pmject# 11113 Date Rqnxted: 12/W/96 

aieat Pmj Name: MEMPHIS NAS, TN. Sample Matrix SOL 

RCporced 
Dctectioa 

Compound Date hrrslyzcd: hdyrt: Method Rcf~ Limits RESULTS Units 

BENZENE REPORT 
Benzclle 101OU96 LM Swwc8020 10 27 U& 

BENZENE QC REPORT 
1,4-Difluorobeazaw (Surrogate) lO/OlI96 L&l Sw84&a020 652 40 Wk 
CBromofluombuuene (Surrogate) lOrny96 IAI Sws46-s020 93% U%Lg 

Gasoline Rsqe Organics lOIOlJ96 LM SW846 8015 

TPH (GRO) QC REPORT 
l&Diuorobeazeae (Surrogate) 
4-BmmoCluorobeazeae (Sun-agate) 

WW96 LM SW846 8015 22% . m& 
10/0l/96 L&f SWM6 8015 65% m& 

1000 

:- 
-- - 



!:.I-‘:,! n II-. 

ACCURA ANALYTICAL LABORATORY, INC. 
6017 Fiaaxid Drive, Norcross, Go& 30071, Phooc (770) 449-8800 FLC+rCiliation # Es7. 

NC ctrtiflalioa # ‘ 

,- L4BORATORY REPORT SC Gctiliafioa # 9*’ 

c Omega Environmenial Services aiat spmpk ID: METHOD BLANK Dote Sampled: 09/19/96 

aient ~oatactz POUG DRIVER hb Sample ID: -07859 Dote Received: OPl24f96 

ai=tRojNo: N/A .- Lab Pmject# llll3 Date Rcporlcd: 12/04/96 

aid Proj Name: MEMPHIS NAS, TN. Sample Matrix SO& 

Compound Dote AAyzed: Anolfst: Method Fkf.: 

Reported 
Detection 

Limits RESULTS Uaits 

BENZEMZ REPORT 
Bcnreac 1OlOll96 LM SW8464020 5 Not detected U&t 

BENZENE QC REPORT 
1&Diiu0mbeazac (sulToga(e) 
CBmmoBuorobeazeae (Surrogate) 

lOlOll I.&f SW846.8020 101% W-k! 
lO/OlJ96 LM SW8464020 75% WY% 

tholiie I&age Ocganics 

TPH (GRO) QC REPORT 
1,4-DifluocPbccmne (Surrogate) 
CBmmo[luombcozene (Surmgate) 

lOrnu96 

10/0X/96 
101OlJ96 

L&l 

LAI 
LM 

SW846 8015 

SW846 8015 
SW846 8015 

10 Not detected mgkg 

104% 
84% m&k 

-- . 

Y I I 

Accut-a Analytical Laboratory 



- 

ACCURA ANALYTICAL LABORATORY, INC. 
60 17 Financial Drive, Norcross, Georgia 3007 1, Phone (770) 449-8800 . 

.- 

CASE NARRATIVE 

Project Number: 11113 

Client Name: Omega Environmental Services 

The following problems were encountered with this project: 

1) The following sample(s) required dilution raising the Reported Detection Limits due to 
high analyte concentrations: 

GASOLINE RANGE ORGANICS 
N-12,NORTH(-7)* N-12,SOUTH(-7)* 

BENZENE bv Method 8020 
N-12,NORTH(-7)* N-12,SOUTH(-7)* -- _ 

*The recovery for one surroga te for this sample(s) was outside of acceptable limits due to 
matrix interferences. The remaining surrogate was within limits for this sample(s). 

No other problems were encountered with this project. 

: - 
f& 
:’ 

, hillip . Mitchell 
Quality AssuranceManager 



ACCUIU ANALYTICAL LABORATORY, INC. 
60 17 FiiciaI Drive, Norcross, Georgia 3007 1, Phone (770) 449-8800 

CASE NARRATIVE 

Project Number: 11404 

Client Name: Omega Environmental Services 

The following problems were encountered with this project: 

1) The following sample(s) required dilution raising the Reported Detection Limits due to high 
analyte cqxent.rations: 

TCLP BENZENE 
N-12 

No other problems were encountered with this project. Note that TCLP analyte concentrations 
that are found to be above the regulatory limits are marked with asterisks. 

@+ _ 
hillip G. Mitchell 

-- - 

Quality Assuranm Manager 



ACCURA ANALYTICAL LABORATORY, INC. 
Environmental Analytical Services 

Iient P.O. # Cd I Id I 

Sample No. at 
station # DII~C I Time Station Location: Conlrlnen 

N- /2 td- 3G’- 96 J tG7 /JJ I 
I I I I I , . . 

I 
Relinquished By: 

I I I I I 
1 Date /Time 

I I I I I 
%eceived By: 1 1 Da te /Time 

I /&-fi-qg & 

9 
ate /ITime Received At Labqto 

#l ’ Tbl 
y: Date /Time 

j I 
Turnaround Time Rep-4 



..i \ 
ACCURAyANALYTICAL LABORATORY, INC. 

‘,. 
,-,? 2;: EnvironmentpI Analytical Scwices 

‘&TA TN nn mw+o-~ 

I... 
.‘I . Station #i 

Sample : 
Date I Tlma Station Locntfon: Contalncm 

; : 
,.,,’ NJ2 - : . : . 

.~-,g ,I . . . ,. y/y -j’b .. :‘.!. ‘?.,a “, 

I>.. :, ., * ’ ,‘. .’ ‘ ‘.. .‘, I I I I . J I I I I I I I I 
.:. ,, . . ‘, ., ‘..,’ ** . I 1 

:- 
, ..’ ‘, :., ,. b.’ . 

‘.: . . . . . .. .,* ,. 

..’ * 
1. . ,:” ‘.. * 

I 1 I I I 
.‘Ryceived By: Date /Time 

* Received At L.a\)oratory By: Date /Time I Ji&%quished By: 

1 Financial brivc, No1 
# (770) 449-8800 

OA 30071-2925 
r (770) 449.5477 

Turnaround Time Requested: 



ACCURA ANALYTICAL LABORATORY, INC. 
6017 Fiaa~cid Drive, Noccmss, hx-gi~ 30071, Phone (770) 449-8800 

LABORATORY REPORT 

Acab Omega Environmental Services aeat tip~c D N-U 

aimc &tack JOHN MOUNT hbh@xIk MO!%85 

aitat Pmj No: BmGkl2 hb Proj&# 11404 

FL Cktiticatioo # I374 
NC Ccrtitiation # 4 

SC Gxtinalioo # 

Date SPmplcd: 10/30196 

Date Rmzeived: lW3v96 

Date Reported: 11/05/96 

aicat Pmj Nmm: MEMPHIS NAS CONTRA(=T# N6~67-!&40720 Sample Matrix: UQvn, 

Rcp0-d 
D&ectioa 

Caaqmuod Da@ Amlyzed: Aoalystz MefJmd Ref.: Limits RESULTS Units 

Igaitabiity/Flash Point 1IlOSl96 

TCLPhd ll#4/96 

JMS 

SCH 

-1010 

EPA l3lVZOO.7 

68 > 140 kF 

1.0 Notdeiuied mg/L 

TCLP BENZENE REPORT 
BeaZClle ww96 LM Sw846-l31l/8020 10 16 - m& 

TCIP BENZENE QC REPORT 
1,4-DllUITil@t) 

Bromoiluorobcazeae (Sunogntc) 
lWV96 L.M tcm%46-l31vso20 89% 
lMMf96 L&l !33%46431l/8020 99% ad- 



ACCURA ANALYTICAL LABORATORY, INC. 
6017 Fioancial Drive, Norcross, Got+ 30071. Phoae (770) 449-8800 FL Certifatioa # E87 

NC CertirIcacion * 

LABORATORY REPORT SC CcrtifIatioa 

-,~tttt: Omega Environmental Services aicnz sampie II): METHOD BLANK Date Sampled: 10/30/96 

aiat c~~trcf: JOHN MOUNT Lab Sample ID: ABO9586 Dale Reccivcd: 10/31/96 

Cheat Proj No: BLDG4kl.2 Lab Project# 11404 Dale Reportedz 11/05/96 

aid Pr~j Name MEMPHIS NAS CONTRAcT# N62467-9640720 Sample Matrix: L[QU[D 

Repacted 
Detcdioa 

Compound Date hai& hIalysti Method Ref.: Limits RESULTS Units 

TCLP LePd 1l/O41’96 SCH EPA 131vzoo=I 1.0 Not detected mglL 

TCLPBEKZENEREPORT 
Beazutc ll1W96 LM !ww6-l31y8020 1 Not detected q/L 

TCLP BEXZENE QC REPORT 
1,4-Dilluorobearcne (Surrugatc) 
Bromotluorobcazew (Surrugate) 

11/04/W LM Sws46-l3lllBO20 117 90 me% 
ll/O4/96 LM SW846l31l/8020 76% W-L 

-- - 

Atcur& Anal$ticd Laborator 



Naval Sri~port Activity, Memphis 
Milljngton, TeMessee 

Subject: Storage Tanks and Solid Waste Management 
Units Removal 

Certification of Destruction 
Contract #N62467-96-R-0720 

The undersigned certifies that the UST(s) iisted below were removed, transported, cleaned 
and scrapped in general accordance with the following: 

American Petroleum Institute (API) 
APIRP1604 -- 
API PUBL 2015 

Code of Federal Regulation 
29 CFR 1910 
40cFR280 

Corps of Engineers (COE) 
COE EM-385-l-l 

The UST was received from: NAVAL SUPPORT ACTIVITY. MEMPm -- _ 

For destruction, the UST was delivered to:OMEGA ENVIRONMENTAL SERVICES. INC. 

UST lD#: N-12 

Place of Origin: BLDG. N-12 

Date: lo-s-96 

Buyer: LAZAROV BROTEIERS 

Seller: OMEGA ENVIRONMENTAL SERVICES. INC. 

If there are any questions regarding this Certificate of Destruction, please contact 
John Mount or John ‘&ming at Omega Environmental Services, Inc. at (770) 621-9414. 

~h$y=J(;q+ 
John A. Mount 

i Project Manager 



Lazarov Bros. _ 
North 7th Street 
Memphis Tznnessee 38 107 

To Whom It may Concern: 

On October 8,1996 we received scrap metal fi-om Omega Environmental Services. Cash was 
given to Bobby Styles of Omega Environmental Services for the amount shown on settlement 
reports 1753 and 1709. 

- . 

Michael Wexler 
Lamrov Brothers 

-- . 



LAZAROV.BROS. m- 
1167 North 7th St. 
‘demphis, TN 38107 

used From: - 

SETTLE-MEtiT REPORT 

No* 1709 

Date 

::.. ” I I 
__ : _ :_ 

. . . .. LESSFREIGHT 
.L 

‘_ “-... 
..m., . ‘. - ._, C&S AOVANCE _ 

: . .-_ RAI ANCF IMJE 

. ..- 
‘. 

2: “.--__ . 
.’ .rr. 
:. : ‘I 

_: 
_. 

: 
. ,. ‘A 

.7.’ . . 
” . 

‘. 
CUSTOMER 



LAZAROV.BROS. _ ““. 

7167 North 7th St. 
Memphis, TN 38107 

.r‘@--~ 
l ecl From: 

. _ 

SnrLE&lEtJ-!- REPORT 

No* ‘1753 

. 

.- * - Date -2 
. .: ., : . 

. :: 
t :rzr . Settlement Report # 

- 

.- ._.. -.’ . . _ ‘... . . 
._ . . ._:; ‘... 

:. . . :. __.’ 1 : -.-, 
” ‘.:.-!:, ;,’ .-: 

!ilE rip +gL p; _ 
. . . . . . . .‘.. : _ . 

LESS AOVANCE 

BAIANCE OlJE 
” . ., . . i ,: .: 

-y ..: : 
. y. ‘_,. . ; ‘.’ _ 

. - ‘i -- 
.: _..:. _” ..*../ 

. . 
-* 

. . .._. ” :.. ._ -7. 
,__-_: . . . . :. : 

._ : . . . ,“-. “._ _.- :: 
_ . -_ __ - _ . . .. 

‘y ;...: .i ._‘. _ -.,. . .I. - .‘. :y:... _ i 
: . ” .’ .. . . :.*-- (,: _ L.. . -,, :. --.--..w ..,_. .; _ ‘“-7 ? . ,. I . . . c.-,.: :. _ ‘i, - .- ,, :.,:.. . _,,.. -.r _ .._ _.,.-. .. 

.-~“‘.+:.. .,-.. . . .-. ‘. 
: : . . _’ : -.;.I ._ 

,..._ .:--. ._ :-;; : 
‘_ 

: . . -.. ~&T~MER 
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Contamination Assessment Analytical Results 



- -. 
CHAIN OF CUSTODY RECORD CTO-Task: 0136-OOl-08-40C 

NSA MEMPHIS, BUILDING N-12 cot : 010798A 

Project Manager: AlLison Denn 

Telephone No.: 1901) 372-7962 

Fax No.: (901) 372-2454 

Samplers: (Signature): .' \- 

BPA/SO: 996/P02R24/000 

Page: 1 of 1 

ANALYSIS REQUIRED Address: 5724 Sumner Trees Drive 

Memphis, TN 38134 

Database Number 0136-00001 

Field Sample Type/Size Preservation 

Sample Number Date Time Type Of Container TEMP. Chemical 

N12CMWO318 01/07/98 14:15 Soil 250, 125ML JARS 40 C NONE 

N12SMW0308 / 01/07/981 13:45 1 Soil 1 250, 125ML JARS 1 40 C 1 NONE 
I I I I I I 

N12SMWO313 1 01/07/981 14:00 1 Soil 1 250, 125ML JARS 1 40 C 1 NONE 

NlPSMWO318 1 Ol/D7/981 14:15 1 Soil 1 250, 125ML JARS ) 40 C 1 NONE 

N12T010798 / 01/07/981 Water 40 ML VIAL I I 40 c HCL 

8 

4 

4 

3 

- 
c - 

Reason: Ship to Lab 

Method of Shipment: Fed Ex 

Shipment No.: 

Special Instruction: 

Lab: SAVANNAH LABS, CTO 136, Po2R24 Analytical Data Received by: (initials & date ) 

Lab Copy 



JQN-08-1998 17:14 ENSQFE INC YUl 3tlJ l/43 r.wI,wI 

. . -. ..-. - 1 

ms’= FAX COVER SHEET 
.E 

5724 Summer Trees Drive 
Memphis. Tennessee 3% 134 
(901) 372-796 Fax (901) 372-2454 ’ 

Dale: January 8, 1998 

To: LindaWolfe 

From: 

Fax: 

Charlene Thompson 

l-912-352-0365 Pages (Including Cover): 1 

Subject: 
.--. +.....L.. ..a. . 

Linda. 

Cancellation of analyses on samples received today 
_ I ..,,. -:. _. 

Please cancel the SW846-VOA analysis on samples N12SMW0318. N12CMW0318. and N12SMW0308: Please perform 
tie SX846-VOA analysis on sample N12SMW0313. 

Thank you. 
Charlene Thompson 

_..“.. .., . ,_. . I 

TOT% P.81 



CHAIN OF CUSTODY RJXORD CTO-Task: 0136-001-08-40 
NSA MEMPHIS, BUILDING N-12 izoc: 010798A 2 

BPA/SO: 996/P02R24/OCQ& 
I 

Project Manager: Allison Denn 

Telephone No.: (901) 372-7962 

Fax Ha.: 1901, 372-2454 

Saspters: (Signature): 

r I Page: -Iof AHALYSIS REPUIRED 

I- 

01/07/98 t4:15 soil 

01/07/VB 13:45 Soil 

01/07/98 14:oo Soil 

01/07/98 /4:IS Soil 

01/07/98 Water 

250, 125ML JARS 

HONE 

NONE 

X 

- 

X 

~ 250, 125ML JARS NOHE X 

250, 12SNL JARS UONE X 

40 ML VIA1 
I 

40 c 

c 
E .C 
2 
s u 
v- 0 
. 

t” 

4 
- 

8 
- 

4 
- 

4 
- 

3 
- 

- 

- 

- 

:: 
z E z 

x x 

x x 

x x 

x x 

X 

Address: 5724 Sumner Trees Drive 

Memphis, TH 38134 

Database Number 0136-00001 

Field 
Senple Number 

NIZCMUD318 

w12snUO308 

H12SMUD313 

W12SMUO318 

H12T010798 

I I DATE RECEIVED BY: I DATE RELlNQUlSHED BY: I I DATE RECEIVED BY: I I DAlE RELINQUlSHED BY: 

Signature: 
01/07/98 

Signature: Signature: Signature: 

Printed: Charlene Thcwson Printed: - Printed: Printed: 

Company: E/A8H TIME Canpany: TIME Company: TINE Ccnrpany: TIME 

Reason: Ship to Lab 16:S6 Reason: Reason: Reason: 

Hethod of Shipment: Fed Ex Canwants: Level III QC After Analysis, Samples are to be: 

Shipment Ho.: -Disposed of 

SpeciaL Instruction: 
Stored (90 days Max) 

- Stored Over 90 Days 
- Returned to Custaner - 

Lab: SAVANHAH LABS, Cl0 136, POZR24 AnaLytical Data Received by: (initials 8 date ) 

Data Coordinator Copy 



TEMPERATURE RECORD 

Project Reference: SL Log No.: Date Received: 

tJwnphe N--t/2 588olQ I I-8-98 \ 
Chain of Custody Number Cooler Temperature I 

SAVANNAH LABORATORIES 
s L & C”YtAONMENrAL SERVICES INC - 



““WI 
CHAIN OF CUSTODY RECORD CTO-Task: 0136-OOl-08-40( 

NSA MEMPHIS, BUILDING N-12 cot : 010698B 
BPA/SO: 996/P02R24/000 

Project Manager: Allison Denn 

I 

T 
, Page: J of 2 

Address: 5724 Sumner Trees Drive Telephone No.: 1901) 372-7962 ANALYSIS REQUIRED 
I 

Memphis, TN 38134 Fax No.: (901) 3722454 I 

Database Number 0136-00001 Samplers: (Signature): f&L% &A* c 

Remarks 

N121DWMW03 01/07/98 15:D0 Soil 250, 125ML JARS 48 C NONE 

UlZIDWMWO4 01/08/98 14:00 Soil 250, 125ML JARS 40 C NONE 

r112SMW0108 01/06/98 IO:45 Soil 250, 125ML JARS 40 C NONE 

r(12SMW0113 01/06/98 IO:55 Soil 250, 125ML JARS 40 C NONE 

1(12SMW0118 01/06/98 II:10 Soil 250, 125ML JARS 40 C NONE 

I I I I 
RELINQUISHED BY: RECEIVED BY: 

Reason: 

_ Disposed of 
Stored (90 days Max) 
Stored Over 90 Days 

- Returned to Customer - 

Lab: SAVANNAH LABS, CT0 136, PO2R24 Analytical Data Received by: (initials & date ) 



CHAIN OF CUSTODY RECORD CTO-Task: 0136-OOl-08-40( 
NSA MEMPHIS, BUILDING N-12 cot : 010698B 

BPA/SO: 996/P02R24/000 

Project Manager: ALLison Denn 

I 

T , Page: 2 of 2 

ANALYSIS REQUIRED 
I 

Address: 5724 Sumner Trees Drive Telephone No.: 1901) 372-7962 

Memphis, TN 38134 Fax No.: (901) 372-2454 

Database Number 0136-00001 Samplers: (Signature): 

FieId Samole Number I Date I Time I "YZr I Of'~!cZii?& I- 

2 
Li 

g $ $ 2 
I- Remarks 

x x x x 

xIxI IXIXI I I I I I 

N12SMW0209 .' 
I 

Soil 250, 125ML JARS NONE 

N12SMW0214 01/06/98 15:20 Soil 250, 125ML JARS 40 c NONE 

N12SMW0219 01/06/98 15:25 Soil 250, 125ML JARS 40 C NONE 

N12SMW0408 01/08/98 lo:20 Soil 250, 125ML JARS 40 c NONE 

N12SMWO413 01/08/98 IO:35 Soil 250, 125ML JARS 40 C NONE 

N12SMW04'IB 01/08/98 IO:50 Soil 250, 125ML JARS 40 c NONE 

N12T010998 01/09/98 Water 40 ML VIALS 40 c HCL 

J 

4 

4 

4 

3 

3 

3 

x ( x ( x 1 x ( x ( ( (STRONG ODOR 
x ) x ) /STRONG ODOR 

X TRIP BLANK 

RELINQUISHED BY: RECEIVED BY: 

Printed: Charlene Thompson 

Reason: Ship to Lab 

Special Instruction: 

Lab: SAVANNAH LABS, CT0 136, P02R24 Analytical Data Received by: (initials & date ) 



TEMPERATURE RECORD 

Project Reference: SL Log No.: 

USA Mm~his N-12 S8’80 WJ 

Chain of Custody Number 

II 

Date Received: 

I-r&q8 

Cooler Temperature 

2.2 

1.9 

. . - 

L 

Sh SAVANNAH LABORATORES 
* EU”,~“Lt”CUI”, CErlYICCC I.,? .T 



- 

CHAIN OF CUSTODY RECORD CTO-Task: 0136-OOl-08-40C 
NSA MEMPHIS, BUILDING E-12 cot : 0114983 

BPA/SO: 996/P02R24/000 

Project Manager: Allison Denn 

Telephone No.: {901) 372-7962 

Fax No.: (901) 372-2454 

Samplers: (Signature)&h+* 

T 
d Page: J of 1 

ANALYSIS REQUIRED I 

01/14/98 14:20 Water VARIOUS 40 C SEE BOTTL 

01/14/98 14:lD Water VARIOUS 40 C SEE BOTTL 

01/13/98 13:00 Water VARIOUS 40 C SEE BOTTL 

01/13/98 13:20 Water VARIOUS 40 C SEE BOTTL 

Remarks 

X x x x x x 

x x x x x x x 
I I I I I I I I 

x x x x x 

01/13/98 14:00 Water VARIOUS I I 40 C SEE BOTTL 

1 01/13/981 14:00 1 Water 1 VARIOUS 1 40 C 1 SEE BOTTLI 

( 01/14/98 1 
I I 

Water 40 ML VIALS 1 40 C 1 HCL 

E 
E .- 
=! 
5 " 

% 

is 

11 
- 

11 
- 

11 
- 

11 

jft: 

- 

33 

- 

11 

- 

3 

- 

x x x x x MS/MSD 
A= 

x x x x x 

Address: 5724 Summer Trees Drive 

Memphis, TN 38134 

Database Number 0136-00001 

N12E011498 

N12F011498 

N12GMW0113 

N12GMWO213 

1 
N12GMW0313 (jcfiti"\L 

N12GMW0413 

N12HMW0413 

N12T011498 

RELINQUISHED BY: RECEIVED BY: 

Company: E/A&H 

Reason: Ship to Lab 

Special Instruction: 

Lab: SAVANNAH LABS, CT0 136, P02R24 Analytical Data Received by: (initials & date 1 

I 



JRN-15-1998 08:48 

FAXCOVERSHEET 

5724 Summer Trees Drive 
Memphis, Tennessee 38134 
(901) 372-796 Fax (901) 372-2454 

Date: January 15, 1998 

To: LindaWolfe, Beth Kessler 

From: Charlene Thompson 

Fax: l-912-352-0165 

’ 

Pages (Including Cover): 2 

Subject: Samples received today 

Linda and Beth. 

The enclosed COC is the correct COC for release 24. It was decided this morning to cancel four Fe & Mn analyses 
and the SVOA analysis on the trip blank was a typo. 

Please do not hesitate to contact me if you have any questions. 

Thank you, 
Charlene Thompson 



- 
CTO-Task: 0136-0~1-08-40~ 

cot : Oi1498E 2 

CHAIN OF CUSTODY RECORD 
NSA MEMPHIS, BUILDING N-12 

i 

Project knager: Allison Oenn 

BPA/SO: 996/P02R24/000 f 
F 

AHALYSIS REQUIRED I Address: 5124 Telephone No.: 1901) 372.7962 

M&is. 111 38134 Fax Ho.: JWl, 372-2454 

Database Huitxr oi36-aaaal San@ers: (Signature): 

I 

E 
m 

I 

X 

- 

X 

- 

X 

- 

X 

X 
- 

X 

- 

X 

- 

- 

2 
ii! E w 4 

; i 
E 8 

i $ a i 
+ Recearks 

x x x x x x 

I 

I I I I I I I I 

x x x x x x 

x x x x x 

IxIxIxIxIxI I I I 
x x x x x tlS/MSO 

x x x x x x x x x x 

X X TRIP BLANK TRIP BLANK 

SEE BOTll 

SEE Boll1 

40 C SEE BOlTI 

SEE 80111 

SEE am11 

SEE BOTll 1112GWO413 

Y121011498 

RELlMXllSHEO BY: RECEIMD BY: RELIHPUISHED BY: RECEIUEO BY: 

Method of Shipment: 

Shipnt No.: 

Special Instruction: 

Lab: SAVAHWAH LABS, Cl0 136, PD2R24 Anaiyticel Date Received by: (inicia(s & date ) 



4 4 



. 







- 
DATALCP2 

D3/25/98 

CAS t Paramater 

74-87-3 Chloromethane 
74-83-9 Graknethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 
75-35-4 1,1-Dichloroethene 
75-09-Z Methylene chloride 
75-34-3 1,1-Dichloroethane 
67-66-3 Chloroform 
71-55-6 l,l,l-Trichloroethane 
56-23-5 Carbon tetrachloride 
71-43-2 Benzene 

107-06-2 1,2-Dtchloroethane 
79-01-6 Trichloroethene 
78-87-5 1,2-Oichtoropropane 
75-27-4 Eratodichloromethane 

108-88-3 ToLuene 
79-00-5 1,1,2-Trichloroethane 

127-18-4 Tetrachtoroethene 
124-48-1 Dibromochloromethane 
10.5-90-f Chlorobenzene 
lDD-41-4 Ethylbenzene 
100-42-S Styrene 

75-25-2 Bromoform 
79-34-5 t,l,2,2-fetrachloroethane 
67-64-l Acetone 
75-15-O Carbon disulf ide 
78-93-3 2-Butanone (MEK) 

108;10-T d-Methyl-2-Pa&none (MIBKI 
10061-01-5 cis-l,3-Dichloropropene 
10061-02-6 trans.1,3-Oichloropropene 

591-78-6 2-tiexanone 
1330-20-7 Kyiene (Total) 
540-59-O 1,2-Dichloroethene (total) 

1634-04-4 Methyl tert-butyl ether 

13. 
13. 
13. 
13. 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6ri 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 
6.4 

64. 
6.4 

32. 
32. 

6.4 
6.4 

32. 
6.4 
6.4 

64. 

NSA MEMPHIS Page: 5 
NSA MEMPHIS, BUILDING N-12 Time: 09:36 

N12-S-tWl-18 
iliZSMTJO118 
sGGo149*1 
Dl/D6/98 
Ol/W9B 
Sbi 1 
UC/KG I 

U 
UJ 
IJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
IJ 

N12-S-MU02-19 Nl2-S-MUO3-13 
N12SMU0219 N12SHU0313 
S880149*2 s880101~1 
01/06/98 D1/07/98 
W/16/98 W/16/98 
Soi 1 Sail 
UG/KG A UGIKG I 

13. u 
13. UJ 
13. u 
13. u 
6.4 U 
6.4 u 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 u 
6.4 u 
6.4 u 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 U 
6.4 u 
6.4 U 
6.4 U 

64. u 
6.4 U 

32. U 
32. U 

6.4 U 
6.4 U 

32. u 
6.4 u 
6.4 u 

64. u 

13. U 
13. UJ 
13. U 
13. U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 0 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 
6.3 U 

63. U 
6.3 U 

32. U 
32. U 

6.3 U 
6.3 U 

32, U 
6.3 U 
6.3 U 

63. U 

N12-S-HTJO4-13 
KlZSMUD4T3 
s880149*3 
01/08/?8 
01/16/98 
soi 1 
UC/KG 1 

U 
::: UJ 
12. u 
i2. u 
6.2 u 
6.2 u 
6.2 U 
6.2 u 
6.2 U 
6.2 U 
6.2 U 
6i2 U 
6.2 U 
6.2 u 

;:; ; 

6.2 u 
6.2 U 
6.2 u 
6.2 U 
6.2 U 
6.2 II 

U 
8:: u 
6.4 J 
6.2 U 

31. u 
31. u 

6.2 U 
6.2 U 

31. u 
6.2 U 
6.2 U 

62. U 



I-- 
DATALCPZ 

03/25/90 

NSA MEMPHIS Page: 6 

NSA MEMPHIS, BUILDING N-12 Time: 09:36 

NEW 
TCLP-PB 

WlE ID -------J 
ORtGlNAl. ID -----> 
lAn SMR'LE ID ---2 
SAitPLE DATE :----I 
DATE EXTRACTED -*Y 
DAIE MALttED ---Y 
MTRrX --k---e, 
""Ifs ,.,,~--r-L.j 

CAS II Parameter 

7439-92-l Lead (Pb) 

N12-V-bUNU-01 
Ml2roUMwol 
S8tiO1&9*12 
Of'Obi98 
01'!3/98 

%4'98 
MC/t 1 

0.2 u 

N12-V-DWW-02 
Nl2lDWMUD2 
S880149*13 
M/06/98 
01'13'98 
01'14'98 
soi 1 
MO/L 4 

0.2 u 

N12-V-DUMU-03 
NlZIDWMU03 
s8ao149*14 
01/06/9~ 
D1'13'98 
01/14/98 
sot1 
M/L I 

0.2 u 

M12-V-DUW-04 
N121DUMUO4 
s880149*15 
D1/08/98 
D1/13'98 
Dl'14'98 
Sail 
la/l I 

0.2 u 

7 

*** Validation Comnlete. *** 
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- 
DATALCP2 

o3/25/90 

NSA MEMPHIS 
NSA MEMPHIS, BUILDING N-12 

Page: 14 

lime: 09:36 

SA)BLE ID -------J 
1GNlT qlGINAL 10 -----J 

L&3 iWPlE. ID ---) 
WfPLE DATE -----a 
DAK EmAcrfxl *-Y 
DATE ANALyZEb ---2 
MTRI% --A.-----y 
w,*s me.--*..--j 

CAS t Parameter 

?99900-30-5 ignitability (BF) 

N12-G-huOl-13 
N12GWO113 
saao24lP3 
Di/13/98 
Ol/i6/98 
Olli6/98 
Wattr 
DEGRE A 

140. > 

N12-G-MU02-13 
N12CMU0213 
saf30248*4 
oi/i3/9a 
Ol/lb/98 
oi/l6/9a 
uater 
DEGRE A 

140. > 

HIi!-G-MU03-13 
N12GMW0313 
s880248*5 
01/14/98 
01/16/98 
01/16/98 
Water 
DEGRE A 

140. > 

112-G-MuO4-13 
(12GHU0413 
s80248*6 
31113198 
31/16/98 
11/16/98 
dater 
IEGRE n 

140. > 

Nli?-Ii-MWO’i-13 
N12HMUO413 
sa80248*7 
01/13/98 
01/16/98 
D1116/90 
Hater 
DEGRE A 

140. > 

*** Validation ComDlete *** 



1 

. 
DATALCP2 

03/25/90 

WLE ID ------a; 

suB46-VM ORIGINAL ID -----: 
US GM&E ID ---: 
SAWPLE DATE -----I 
OAfE ANALYZED ---) 
,&TRlX -;------mm) 
WIT$ --*^* "A A-..-, 

CAS # Perameter 

74-87-3 Chloromethane 
74-03-9 Bronwnethane 
75-01-4 Vinyl chloride 
75-00-3 Chloroethane 
75-35-4 l,l-Dichloroethene 
75-09-2 Methytene chloride 
75-34-3 l,l-Dichloroethsne 
67-66-3 chloroform 
71-55-6 l,l,l-Trichloroethane 
56-23-S Carbon tetrachloride 
71-43-2 Benzene 

107-06-2 1,2-Dichloroethsne 
79-01-6 Trichloroethene 
78-87-T 1,2-Dichloropropane 
75-27-4 Brorncdichlorunethene 

108-68-3 Totuene 
79-00-5 1,1,2-Trichloroethane 

127.la-4 Tetrachloroethene 
124-48-l Dibromochloranethene 
108-90-7 Chlorobenzene 
100-41-4 Ethylbenzene 
iOd-42-5 Styrene 
75-25-2 Brunoform 
79-34-S 1,1,2,2-Tetrachloroethane 
67-64-l Acetone 
75~15-0 Carbon disblfide 
78-93-3 2-Butanone (MEK) 

108-10-l 4-Methyl-2-Pentanone (MiBK) 
10061-01-5 cis-1,3-Dichloropropene 
10061-02-6 trans-1,3-bichioropropene 

591-78-6 t-Hexenone 
1330-20-7 Xylene (Total) 
540-59-o 1,2-Dichloroethene (total) 

1634-04-4 Methyl tert-kttyk &her 

NSA MEMPHIS Page: 15 
NSA MEMPHIS, BUILDING N-12 Time: 09:36 

N12-G-WDl-13 
Nl2GWUO113 
s880248*3 \ 
01/13/98 
oi/22/9a 
Water 
Ud/L b 

UJ 
ii: u 
10. u 
10. u 
5. u 
5. u 
5. u 
5. u 

U 
:: u 
5. u 
5. u 
5. u 
5. u 

U 
:: u 

U 
:: u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 

50. u 
5. u 

25. u 
25. U 

5. u 
5. u 

25. U 
5. u 

U 
1:: u 

N12-G-MW02-13 
N12GMU0213 
s800248*4 
01/13/9t3 
Dl/22/9a 
uater 
UG/L k 

10. UJ 
10. u 
10. u 
10. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. it 
5.. u 
5. lJ 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 

50. u 
5. u 

25. U 
25. u 

5. u 
5. u 

25. u 
5. u 
5. u 

10. u 

N12-G-MlJ03-13 
N12GMU0313 
S880248*5 
Dl/14/98 
01/22/98 
Uater 
UG/L I 

10. UJ 
10. u 
10. u 
10. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 
5. u 

:: U u 
5. u 
5. u 

50. u 
5. u 

25. u 
25. U 

5. u 
5. u 

25: U 
5. u 
5. u 

10. u 

N12-G-MUO4-13 
N12GMUD413 
5880248'6 
01/13/98 
01/22/98 
Uater 
UG/L ! 

10. UJ 
10. U 
10. u 
10. u 
5. u 
5. u 
5. u 
5. u 
:: u U 

150. 
5. u 

U ;: ii 

5. u 
71. 

U 
:: iJ 
5. u 
5. u 

46. 
5. u 
5. u 
3. u 

50. u 
5. u 

25. U 
25. U 

5. u 
3. u 

25. U 
130. 

5. u 
12. 

N12-II-MU04-13 
N12HMU0413 
s880248?7 
01/13/98 
01/22/98 
Water 
UG/L A 

10. 
10. 
10. 
10. 
5. 
5. 

:: 
5. 
5. 

140. 
5. 
5. 
5. 
5. 

72. 

:: 
5. 
5. 

47. 
5. 

:: 
50. 

5. 
25. 
25. 
5. 
5. 

25. 
150. 

5. 
12. 

UJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 

U 
u 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 

1 

*** Validation Complete *** 
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Shelby Tube and FOC Analytical Results 



Report of Fractional Orsanic Carbon 

Client: Ensafe Purchase Order No. 01268 

Date of Report: 01/11/99 Project No.: E-3-889 

Project Location: Naval Air Station-Millington 
Memphis, Tennessee 

Sample I.D.: 0136SFOC08, Depth: 3 - 8', Sample Date: 01/06/98 

Fractional Organic Carbon .008 g-carbon/g-soil 

Tested in accordance with ASTM D-2974-87 (Method C). 

Lab No. FOC-E3889 Reviewed By: L 
David D. McCray 

6 7 56 BC J’C I<1 t:S COVE MEMPHIS, TN 38 133 90 I -385- I I 99 F/%X 90 I-386-66 I4 



p? 
- m - - = 

-ghmJsrE - - = -- 
TESWC SERVICES, INC. 

Measurement of Hydraulic Conductivity 

Client: EnSafe 

Date of Report: 01/26/98 Project No.: E-3-889 

Project Name: NAS - Memphis, TN 

Sample I.D.: CT0 # 136-001, Sample # 0136ST0413, Depth ll'-13' 

Soil Description: Gray & Green Clayey Silt 

Test Media: City of Memphis Water 

Volumetric Air Content . 036 cm3-air/cm3-soil 

Volumetric Water Content .423 cm3-HEO/cm3-soil 

Total Soil Porosity . 459 cm3/cm3-soil 

Soil Bulk Density (wet) 1.85 g-soil/cm3-soil 

Moisture Content 29.8 Percent 

Permeability 

Temperature Correction, R, = .986 

K, = 3.4 X lO+cm/sec 
K, = 3.5 X 10s6 cm/set 
K3 = 3.5 X 10-6cm/sec 
K4 = 3.6 X lO+cm/sec 

Coefficient of Permeability, K,, = 3.5 X 10s6 cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluating Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. Fractional Organic Carbon tested 
in accordance with ASTM D-2974-87 (Method C) 

Lab No. P-98-002 Reviewed By: 

6756 BtJ< I<1 FS CCWE MEMPHIS, TN 38 I33 901-385-1199 FAX 90 l-386-66 14 



Measurement of Hydraulic Conductivity 

Client: EnSafe 

Date of Report: 01/26/98 

Project Name: NAS - Memphis, TN 

Project No.: E-3-889 

Sample I.D.: CT0 # 136-001, Sampie # 0136ST0408, Depth 6'-8' 

Soil Description: Brown & Gray Clayey Silt 

Test Media: City of Memphis Water 

Volumetric Air Content . 019 cm3-air/cm3-soil 

Volumetric Water Content .400 cm3-H,0/cm3-soil 

Total Soil Porosity .419 cm3/cm3-soil 

Soil Bulk Density (wet) 1.96 g-soil/cm3-soil 

Moisture Content 28.1 Percent 

Permeability 

Temperature Correction, R, = ,986 

5 = 2.2 X 10-6cm/sec 
K2 = 1.1 X 10m6 cm/set 
K3 = 1.1 X 10e6 cm/set 
K4 = 1.2 X 10s6 cm/set 

Coefficient of Permeability, K,, = 1.4 X 1O-6 cm/set 

Tested in accordance with Method 9100 of Test Methods for 
evaluating Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. Fractional Organic Carbon tested 
in accordance with ASTM D-2974-87 (Method C) 

Lab No. P-98-001 Reviewed By: 

6 7 ‘;6 81 JCKLES COVE MEMPHIS, TN 38 133 90 l-385- 1 1 99 FAX 90 l-386-66 14 



DPT Investigation Analytical Results 



Environmental Testing & Consulting, Inc. 
Data Qualifiers for Organic Reporting 

Within the attached report, some analytical data may be reported as “Qualified Data” as indicated by 
a “Data Qualifier” next to the result. This table summarizes the possible “Data Qualifiers” that may 
be associated with this report. 

Q Surrogate Recovery Outside QC Limits 

J Estimated Value. Presence of the compound was confirmed but less than the 

II reported detection limit. 

II E Concentration exceeds the established method calibration range but is within 
1 
the working range of the instrument. 

B Analyte detected in the associated Method Blank. 

U Reported result was unconfirmed. Refer to Case Narrative.. 

N Non-Compliance Report associated with this sample or project. 

C Result reported from CC/MS confirmation analysis. 
* QC Data (percent recovery/RPD for a particular analyte was outside QC Limits) 

Revision 04/96 Dataqual.XLS 



Environmental Testing & Consulting, Inc. 

Login 
Chain-of-Custody 

000002 
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COOLER RECEIPT FORM 

Cooler Receipt Form 

9803313.CRF p. 1 

LIMS #:-9803-313 

Number of Coolers:-1 

Date Received:-03/11/98 

VDTSR:-03/11/98-09:25 

USE OTHER SIDE OF THIS FORM TO NOTE DETAILS CONCERNING CHECK-IN PROBLEMS 

A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened:-03/11/98\ 

by (print) : -W-t'- Bwg-.. (sign): '\ _ - +. C &J. 
\' -' 

1. Did cooler come with a shipping slip (airbill,etc.)?................................................... NO 

If YES, enter carrier name & airbill number: 

2a. Were custody seals on outside of cooler? .............................................................. NO 

2b. Were custody seals on sample containers? .............................................................. NO 

3. Were custody seals unbroken and intact at the date and time of arrival?..............................,. NA 

4. Did you screen samples for radioactivity using a Geiger Counter?....................................... NO 

5. Were custody papers sealed in a plastic bag & taped inside to the lid?.............,................... NO 

6. Were custody papers filled out properly (ink, signed, etc.)?.....................................,..... YES 

7. Did you sign custody papers in the appropriate place?.................................................. YES 

8. Was project identifiable from custody papers? If YES, enter project name at top of this form.......... YES 

9. If required, was enough ice used? cooler temp:-<4° c, Type of ice: YES 

10. Have designated person initial here to acknowledge receipt of cooler: LB- date:-03/X/98 

B. LOG-IN PHASE: Date samples were logged-in:-03/11/98 

(Print):-Margaret Cook (sign): ( A I/& 
, I I 

11. Describe type of packing in cooler:-Ice 

12. Were all bottles sealed in separate plastic bags?..................................................... NO 

13. Did all bottles arrive unbroken and were labels in good condition?.................................... YES 

14. Were all bottle labels complete (ID, date, time, signature, preserved, etc.)?......................... YES 

15. Did all bottle labels agree with custody papers?...................................................... YES 

16. Were correct containers used for the tests indicated?................................................. YES 

17. Were correct preservatives added to samples?.......................................................... YES 

18. Was a sufficient amount of sample sent for tests indicated?.........................-................. YES 

19. Were bubbles absent in VOA samples? If NO, list by sample#: YES 

20. Was the project manager called and status discussed? If YES, give details on the back of this form.... NO 

21. Who was called? BY whom ? (date)- 

VDTSR - Validated Date/Time of Sample Receipt (Date sample is logged into LIMS system) 

000004 



Environmental Testing and Consulting, Inc. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

Cross Reference Table 

Project : Navy 

Sample ID Laboratory ID 
N12GSB0916 9803-313-01 
N12GSB0816 9803-313-02 
N12SSB0816 9803-313-03 
N12SSB0812 9803-313-04 
N12SSB0808 9803-313-05 
N12SSB0908 9803-313-06 
N12GSB0912 9803-313-07 
N12SSB0916 9803-313-08 
N12SSB0798 9803-313-09 
N12SSB0698 9803-313-10 
N12T031098 9803-313-11 

00000s 



Environmental Testing & Consulting, Inc. 

Sample Reports 

000006 



Client Name 
Project Name 

ENVIRONMENTAL TESTING & CONSULTING, INC. 
Memphis, TN 

INORGANIC ANALYSIS DATA SHEET 
PERCENT SOLIDS 

:Ensafe/Allen & Hoshall 
:Navy 

Matrix :SOIL 

Date Sample Received :03/U/98 

Contract Laboratory Order Number : 9803-313 

Contract Lab Client Sample Date Result Date 
Sample No Ip Samnled Units :(% )-Analyzed Method BJ 

9803-313-03 N12SSB0816 
9803-313-04 N12SSB0812 
9803-313-05 N12SSB0808 
9803-313-06 N12SSB0908 
9803-313-07 N12GSB0912 
9803-313-08 N12SSB0916 
9803-313-09 N12SSB0798 
9"Q3-313-10 N12SSB0698 

03/10/98 78.9 03/12/98 160.3 MC 
03/10/98 78.7 03/12/98 160.3 MC 
03/10/98 78.4 03/16/98 160.3 MC 
03/10/98 80.2 03/12/98 160.3 MC 
03/10/98 79.2 03/12/98 160.3 MC 
03/10/98 78.4 03/12/98 160.3 MC 
03/10/98 79.3 03/12/98 160.3 MC 
03/10/98 79.6 03/12/98 160.3 MC 

000007 



ENVIRONMENTAL TESTING 8z CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

,p”- 
c ?nt Name Ensafe/All-en & Hoshall Project # N-12 0136-001 

Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-01 Matrix :AQUEOUS 
Sample ID: N 12GSB09 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 S103121A mg/L 
Benzene ND w/L 
Toluene ND mg/L 
Ethyl Benzene ND mg/L 
Xylenes (Total) ND w/L 
TPH - Gasoline Range Organics ND w/L 
WBE ND w/L 

0.001 
0.002 
0.001 
0.001 
0.100 
0.005 

m- rosate Standard % Recoverv OC Limits 
- BFB 83 SO 150 

S2 - BFB 77 50 150 

8020/GRO 
03/12/98 JG 

000008 
ND - Not Detected 



ENVIRONMENTAL TESTING &x CONSULTING, INC. 
2924 Walnut Grove Road - MemDhis. TN 38111- (9011327-2750 

ORGANIC ANALYSIS -DATA SHEET . 

k ?nt Name Ensafe/AlXen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-01 Matrix :AQUEOUS 
Sample ID: N IZGSB09 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method 5030 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
"romochloromethane 

omodichloromethane 
romoform 
-omomethane 

,L-Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3;:Chloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluormethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
',3-Dichloropropane 

, 2-Dichloropropane 
,l-Dichloropropene 
is-1,3-Dichloropropene 

crans-1,3-Dichloropropene 
Ethylbenzene 

& 
LABORATORY MANAGER 

V3031401A 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NJ3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8260A 
03/14/98 LS 

50.0 
50.0 
25.0 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

7 00000: 
ND - Not Detectea 



ENVIRONMENTAL TESTING 8r CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

L 2nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11;/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-01 Matrix :AQUEOUS 
Sample ID: N lZGSB09 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 8260A 
03/14/98 Il.9 

Fluorotrichloromethane ND W/L 1.00 
Hexachlorobutadiene ND w/L 1.00 
Iodomethane ND w/L 1.00 
Isopropylbenzene ND W/L 1.00 
p-Isopropyltoluene ND w/L 1.00 
Methyl-Butyl-Ketone ND w/L 20.0 
-'ethyl-Ethyl-Ketone ND w/L 25.0 

thyl-Isobutyl-Ketone ND w/L 20.0 
y- ethylene Chloride ND w/L 20.0 

.phthalene 1.47 w/L 1.00 
rl-Propylbenzene ND W/L 1.00 
Styrene MJ W/L 1.00 
1,1,1,2-Tetrachloroethane ND w/L 1.00 
1,1,2,2-Tetrachloroethane ND %7/L 1.00 
Tetrachloroethylene ND q/L 1.00 
Toluene ND W/L 5.00 
1,2,3-Trichlorobenzene ND W/L 1.00 
1,2,4-Trichlorobenzene ND xl/L 1.00 
l,l,l-Trichloroethane ND w/L 1.00 
1,1,2-Trichloroethane ND w/L 1.00 
Trichloroethylene ND 9/L 1.00 
Trichlorofluoromethane ND q/L 1.00 
1,2,3-Trichloropropane ND q/L 1.00 
1,2,4-Trimethylbenzene ND q/L 1.00 
1,3,5-Trimethylbenzene ND ET/L 1.00 
Vinyl Acetate ND w/L 1.00 
Vinyl Chloride ND w/L 1.00 
Xylenes (total) ND W/L 1.00 
MTBE ND q/L 5.00 

Surrocsate Standard 
Sl - Dibromofluoromethane 
S2 - Toluene-d8 
S3 - 4-Bromofluorobenzene 

% Recoverv 
87 
95 

106 

QC! Limits 
87 107 
91 108 
88 107 

ND - Not Detected 
0000l.0 



ENVIRONMENTAL TESTING BZ CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ?nt Name Ensafe/AlIen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-01 
Sample ID: N lZGSB09 16 

Matrix :AQUEOUS 
Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/12/98 03/13/98 JP 

Extraction Batch Method 3510 V13DRA44 mg/L 
Diesel Range Organics 0.101 mg/L 0.100 

Surrosate Standard % Recoverv 
Sl - OTP 75 

QC Limits 
50 150 

n 

BRATORY MANAGER 
000011 

ND - Not Detected 



ENVIRONMENTAL TESTING = CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (900327-2750 

ORGANIC ANALYSIS DATA SHEET 
t 

?nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-02 Matrix :AQUEOUS 
Sample ID: N 12GSB08 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 S103121A mg/L 
Benzene ND w/L 
Toluene ND w/L 
Ethyl Benzene ND q/L 
Xylenes (Total) ND mg/L 
TPH - Gasoline Range Organics ND w/L 
MTBE ND w/L 

0.001 
0.002 
0.001 
0.001 
0.100 
0.005 

,- 
rotate Standard % Recovery QC! Limits 
- BFB 86 SO 150 

s2 - BFB 80 50 150 

ND - Not Detected 

802O/GRO 
03/12/98 JG 

000012 



ENVIRONMENTAL TESTING a CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (9011327-2750 

ORGANIC ANALYSIS DATA SHEET 

c tnt Name Ensafe/AllBn & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-02 Matrix :AQUEOUS 
Sample iD: N 12GSB08 i 6 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST *RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method 5030 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
"romochloromethane 

omodichloromethane 
:omofonn 
omomethane 

Ai-Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3-Chloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluormethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
',3-Dichloropropane 

I 2-Dichloropropane 
1-Dichloropropene 

Is-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
Ethylbenzene 

V3031401A 
ND 
ND 
ND 
ND 
NJ3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NT2 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND - Not Detected 

8260A 
03/14/98 ,I!& 

50.0 
50.0 
25.0 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

000013 



ENVIRONMENTAL TESTING CK CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ?nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-02 Matrix :AQUEOUS 
Sample ID: N 12GSB08 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Fluorotrichloromethane 
Hexachlorobutadiene 
Iodomethane 
Isopropylbenzene 
p-Isopropyltoluene 
Methyl-Butyl-Ketone 
"ethyl-Ethyl-Ketone 

thyl-Isobutyl-Ketone 

.f-- 
ethylene Chloride 1 
phthalene 

.I-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 
MTBE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

3.04 
4.35 

ND 

w/L 
q/L 
w/L 
W/L 
w/L 
w/L 
w/L 
W/L 
W/L 
KT/L 
w/L 
w/L 
w/L 
wr/L 
w/L 
W/L 
W/L 
w/L 
W/L 
wJ/L 
w/L 
w/L 
w/L 
W/L 
q/L 
W/L 
q/L 
q/L 
q/L 

8260A 
03/14/98 LS 

1.00 
1.00 
1.00 
1.00 
1.00 

20.0 
25.0 
20.0 
20.0 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 

Surrosate Standard 
Sl - Dibromofluoromethane 
S2 - Toluene-d8 
S3 - 4-Bromofluorobenzene 

% Recovery 
88 
95 

106 

OC Limits 
87 107 
91 108 
88 107 

/-., 

LABOml?ORY MANAGER ND - Not Detected 000014 



ENVIRONMENTAL TESTING 8~ CONSULTING, INC. ENVIRONMENTAL TESTING 8~ CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET ORGANIC ANALYSIS DATA SHEET 

L ?nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-02 Matrix :AQUEOUS 
Sample ID: N 1 PGSBOS 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons 

Extraction Batch Method 3510 V13DRA44 w/L 
Diesel Range Organics ND mg/L 

TNDRO 
03/12/98 03/13/98 JP 

0.100 

Surroqate Standard 
Sl - OTP 

% Recovery 
78 

OC! Limits 
50 150 

LJiiikb~ AGER ND - Not Detected 00001s 



ENVIRONMENTAti TESTING 8~ CONSULTING, INC. --- - - 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ?nt Name Ensafe/AlIBrb & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID !%03313-03 Matrix :SOIL 
Sample ID: N 12SSB08 16 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method SO30 V29BXS8S 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) ND 
TPH - Gasoline Range Organics ND 
-"BE NJ3 

w/Kg 
mg/Q 
w/Kg 
w/Kg 
w/Kg 
w/Kg 
v/Kg 

8020/GRO 
03/12/98 03/13/98 JG 

0.100 
0.100 
0.100 
0.100 
5.00 
0.500 

I rosate Standard % Recovery OC! Limits 
- BFB as so 150 

52 - BFB 100 so 150 

ND - Not Detected 000016 



ENVIRONMENTAL TESTING a CONSULTING, INC. 1 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ent Name Ensafe/AlLen 6c Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-03 Matrix :SOIL 
Sample ID: N 12SSB08 16 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method SO30 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
"-omochloromethane 

omodichloromethane 
romoform 
.omomethane 

.L-Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3"-%hloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluormethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
',3-Dichloropropane 

, 2-Dichloropropane 
,l-Dichloropropene 
.s-1,3-Dichloropropene 

crans-1,3-Dichloropropene 
Ethylbenzene 

~3031401s ug/Kg 
ND w/W 
ND q/Kg 
ND w/W 

100 
100 
SO.0 

NJ3 w/W 2.00 
ND ug/Kg 2.00 
ND w/W 2.00 
ND w/Kg 2.00 
ND w/Kg 2.00 
ND w/W 2.00 
ND ug& 2.00 
ND ug/Kg 2.00 
ND ug/Kg 2.00 
ND w/W 2.00 
ND w/Kg 2.00 
ND w/Kg 2.00 
ND ug/Kg 2.00 
ND ‘w/Kg 2.00 
ND ‘w/Kg 10.0 
ND ‘%/Kg 2.00 
ND w/Kg 2.00 
ND w/Kg 2.00 
ND w/Kg 2.00 
ND w/W 2.00 
ND w/W 2.00 
ND w/W 2.00 
ND w/Kg 2.00 
ND ‘w/Kg 2.00 
ND ug/Kg 2.00 
ND w/W 2.00 
ND w/W 2.00 
ND w/Kg 2.00 
ND w/Kg 2.00 
ND ug/Kg 2.00 
ND w/Kg 2.00 
ND ug/Kg 2.00 
ND w/Kg 2.00 
ND ‘w/Kg 2.00 
ND ug/Kg 2.00 
ND w/Kg 2.00 
ND ug/Kg 2.00 
ND w/Kg 2.00 
ND w/W 2.00 

8260A 
03/14/98 LS 

ND - Not Detected 
000017 



! 1 L .: 7, ,,. ,!?I; s!! 

ENVIRONMENTAL TESTING 82 CONSULTING. INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2730 

ORGANIC ANALYSIS DATA SHEET 

c st Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-03 
SampIe ID: N12SSB08 i 6 

Matrix :SOIL 
Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Fluorotrichloromethane 
Hexachlorobutadiene 
Iodomethane 
Isopropylbenzene 
p-Isopropyltoluene 
Methyl-Butyl-Ketone 
Methyl-Ethyl-Ketone 

:hyl-Isobutyl-Ketone 

,r*l 
thylene Chloride 
.phthalene 

.I-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 
MTBE 

Surroqate Standard % Recovery 
Sl - Dibromofluoromethane 91 
s2 - Toluene-d8 96 
s3 - 4-Bromofluorobenzene 105 

ND q/Kg 
ND q/Kg 
ND w/Kg 
ND ug/Kg 
ND ‘-q/Kg 
ND' ug/%r 
ND w/Kg 
ND ug/Kg 
ND q/Kg 
ND w/Kg 
ND q/Kg 
ND q/J@ 
ND ug/Kg 
ND w/Kg 
NTJ ug/Kg 
ND w/Kg 
B-D w/Kg 
ND w/W 
ND w/Kg 
ND w/Kg 
ND w/Kg 
ND w/Kg 
ND w/Kg 
ND ug/Kg 
ND q/Kg 
ND q/Kg 
ND y/Kg 
ND ug/Kg 
ND w/Kg 

LABOl?A?SORY MANAGER ND - Not Detected 

2.00 
2.00 
2.00 
2.00 
2.00 

40.0 
50.0 
40.0 
20.0 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

10.0 

8260A 
03/14/98 LS 

QC Limits 
85 119 
87 114 
75 111 

000018 



ENVIRONMENTAL TESTING ex CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

\ ?nt Name Ensafe/All-en & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-03 Matrix :SOIL 
Sample ID: N12SSB08 f 6 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/13/98 JP 

Extraction Batch Method 3550 V13DRS44 w/Kg P 
Diesel Range Organics ND w/W 10.0 

Surrosate Standard % Recovery QC Limits 
Sl - OTP 84 50 150 

ND - Not Detected 000019 



ENVIRONMENTAL TESTING 82 CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ?nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-04 Matrix :SOIL 
Sample ID: N 12SSB08 12 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXS8S 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) ND 
TPH - Gasoline Range Organics ND 
""PBE ND 

802OlGRO 
03/12/98 03/13/98 JG 

w/Kg 
w/W 0.100 
w/W 0.100 
w/W 0.100 
w/Kg 0.100 
w/Kg 5.00 
w/Kg 0.500 

f-- A recrate Standard % Recovery QC Limits 
- BFB 78 50 150 

S2 - BFB 101 50 150 

ND - Not Detected 000020 



ENVIRONMENTAL TESTING e;r CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

\ ?nt Name Ensafe/AlIen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-04 
Sample ID: N 12SSB08 12 

Matrix :SOIL 
Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/13/98 JP 

Extraction Batch Method 3550 V13DRS44 mg/Kg 
Diesel Range Organics ND w/W 10.0 

Surrogate Standard % Recovery 
Sl - OTP 72 

OC Limits 
50 150 

ND - Not Detected 
000021 



ENVIRONMENTAL TESTING 8z CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c 3nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-05 Matrix :SOIL 
Sample ID: N 1 PSSBO808 Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXSBS 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) ND 
TPH - Gasoline Range Organics ND 
""'BE ND 

8020lGRO 
03/12/98 03/13/98 JG 

w/Kg 
w/K9 0.100 
w/K9 0.100 
w/Kg 0.100 
w/Kg 0.100 
mg/Kg 5.00 
mdK9 0.500 

/-+@-A rosate Standard % Recoverv QC Limits 
- BFB 74 50 150 

S2 - BFB 100 50 150 

ND - Not Detected 000022 



ENVIRONMENTAL TESTING err CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

\ st Name Ensafe/Allen SC Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-05 Matrix :SOIL 
Sample ID: N 12SSBO808 Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/13/98 JP 

Extraction Batch Method 3550 V13DRS44 w/Kg 
Diesel Range Organics ND w/W 10.0 

Surrocrate Standard 
Sl - OTP 

% Recovery 
63 

QC Limits 
50 150 

/ 
LABORATORY MANAGER 

000023 
ND - Not Detected 



ENVIRONMENTAL TESTING B;T. CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

L snt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-06 Matrix :SOIL 
Sample ID: N 12SSBO908 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXS8S 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) N-D 
TPH - Gasoline Range Organics ND 
""TBE ND 

8020/GRO 
03/12/98 03/13/98 JG 

w/Kg 
%/Kg 0.100 
w/Kg 0.100 
mg/W 0.100 
w/Kg 0.100 
w/W 5.00 
w/W 0.500 

i-@-- roqate Standard % Recovery QC Limits 
- BFB 75 50 150 

S2 - BFB 99 50 150 

LA&%A?'ORY MANAGER ND - Not Detected 
00002~ 



ENVIRONMENTAL TESTING ejc CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ?nt Name Ensafe/Alfen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-06 
SampIe ID: N 12SSB0908 

Matrix :SOIL 
Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/13/98 SP 

Extraction Batch Method 3550 V13DRS44 w/Kg 
Diesel Range Organics ND w/Kg 

Surrosate Standard % Recovery 
Sl - OTP 77 

10.0 

OC Limits 
50 150 

LABORA?TORY MANAGER ND - Not Detected 



.!*::!?I, iiil’ .*I’ 3 

ENVIRONMENTAL TESTING 8~ CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

,- 

c ont Name Ensafe/AlIen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-07 Matrix :SOIL 
Sample ID: N 12GSB09 12 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXSBS 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) ND 
TPH - Gasoline Range Organics ND 

-BE ND 

8020lGRO 
03/12/98 03/13/98 JG 

w/Kg 
w/Kg 0.100 
w/W 0.100 
w/W 0.100 
w/Kg 0.100 
mg/Kg 5.00 
w/Kg 0.500 

F-’ roqate Standard % Recoverv QC Limits 
- BFB 76 50 150 

S2 - BFB 100 50 150 

ND - Not Detected 0000~zt; 



ENVIRONMENTAL TESTING 8~ CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

( ent Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID !%03313-07~ Matrix ‘:SOIL 
Sample ID: N 12GSB09 12 Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons 

Extraction Batch Method 3550 V13DRS44 mg/Kg 
Diesel Range Organics ND q/Kg 

TNDRO 
03/13/98 03/13/98 JP 

10.0 

Surrockte Standard 
Sl - OTP 

% Recoverv 
73 

OC! Limits 
50 150 

LAE?&XATORY MANAGER ND - Not Detected 



ENVIRONMENTAL TESTING 8~ CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

L ent Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-08 Matrix :SOIL 
Sample ID: Nl2SSB09 16 Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXS8S 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) ND 
TPH - Gasoline Range Organics ND 
"TBE ND 

8020/GRO 
03/12/98 03/13/98 JG 

w/Kg 
w/W 0.100 
mg/W 0.100 
w/W 0.100 
w/Kg 0.100 
w/J% 5.00 
mg/Kg 0.500 

/““1 - rosate Standard % Recovery OC! Limits 
- BFB 74 50 150 

S2 - BFB 99 50 150 

/ 
LABOi?ATORY MANAGER ND - Not Detected 000028 



ENVIRONMENTAL TESTING 8T. CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 
,.-. 

c ?nt Name Ensafe/Allbn & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-08 Matrix :SOIL 
Sample ID: N lZSSB09 16 Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method 5030 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
---omochloromethane 

>modichloromethane 
:omoform 
.omomethane 

n-Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3LChloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluormethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 

.3-Dichloropropane 
I 2-Dichloropropane 
.l-Dichloropropene 
,s-1,3-Dichloropropene 

trans-1,3-Dichloropropene 
Ethylbenzene 

v3031501s ug/Kg 
ND q/Kg 
ND w/%f 
ND ug/Kg 
ND w/Kg 
ND ug/Kg 
ND w/Kg 
ND w/W 
ND w/Kg 
ND w/Kg 
ND w/W 
ND w/Kg 
ND w/W 
ND w/W 
ND w/Kg 
ND w/R? 
ND q/W 
ND w/W 
ND w/Kg 
ND '-q/W 
ND ug/%r 
ND w/Kg 
ND w/Kg 
ND w/W 
ND w/W 
ND ug/Kg 
ND q/Kg 
ND w/Kg 
ND ug/Kg 
ND q/Kg 
ND q/Kg 
ND q-/Kg 
NJJ w/W 
EJD '-q/Kg 
ND q-/Kg 
ND w/W 
ND w/Kg 
ND w/Kg 
ND q/W 
ND q/W 
N-D q/W 
ND w/Kg 
ND q/Kg 

ND - Not Detected 

8260A 
03/14/98 LS 

100 
100 
50.0 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

10.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 _ 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

000029 



ENVIRONMENTAL TESTING e;r CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

L ?nt Name Ensafe/Alfen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Skier Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-08 Matrix :SOIL 
Sample ID: N 12SSB09 16 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED. BY METHOD 

Surrosate Standard 
Sl - Dibromofluoromethane 
s2 - Toluene-d8 
s3 - 4-Bromofluorobenzene 

% Recovery 
87 
93 

107 

OC Limits 
85 119 
87 114 
75 111 

Volatile Organics 

Fluorotrichloromethane 
Hexachlorobutadiene 
Iodomethane 
Isopropylbenzene 
p-Isopropyltoluene 
Methyl-Butyl-Ketone 
'"ethyl-Ethyl-Ketone 

thyl-Isobutyl-Ketone 

,- 
thylene Chloride 
phthalene 

xl-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 
MTBE 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

w/W 
w/W 
w/Kg 
‘-w/Kg 
‘w/Kg 
w/W 
‘N/Kg 
w/W 
w/Kg 
w/Kg 
w/Kg 
w-/Kg 
ug/W 
w/W 
‘w/W 
w/Kg 
ug/W 
w/Kg 
‘w/Kg 
w/Kg 
‘w/Kg 
ug/W 
w/Kg 
‘w/Kg 
w/Kg 
ug/W 
ug/Kg 
w/W 
ug/Kg 

8260A 
03/14/98 LS 

2.00 
2.00 
2.00 
2.00 
2.00 

40.0 
50.0 
40.0 
20.0 

2.00 
2.00 
2.90 
2.00 
2.00 
2.00 
5.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

10.0 

ORATORY MANAGER ND - Not Detected 



ENVIRONMENTAL TESTING &z CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

:- 
, nnt Name Ensafe/All-en & Hoshall . Project # N-12 0136-001 

Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-08 Matrix :SOIL 
Sample ID: N12SSB09 16 Sample Date :03/10/% 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/13/98 JP 

Extraction Batch Method 3550 V13DRS44 mg/Kg 
Diesel Range Organics m w/Kg 

Surrogate Standard % Recover-v 
Sl - OTP 70 

10.0 

OC Limits 
SO 150 

ND - Not Detected 



ENVIRONMENTAL TESTING 8x CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

p”” 
t :nt Name Ensafe/Allen & Hoshall Project # N-12 0136-001 

Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-09 Matrix :SOIL 
Sample ID: Nf 2SSB0798 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXSSS 
Benzene ND 
Toluene ND 
Ethyl Benzene ND 
Xylenes (Total) ND 
TPH - Gasoline Range Organics ND 
Wl?BE ND 

8020tGRO 
03/12/98 03/13/98 JG 

w/W 
mg/Kg 0.100 
%/Kg 0.100 
w/Kg 0.100 
mg/W 0.100 
mg/W 5.00 
w/Kg 0.500 

rosate Standard % Recovery OC! Limits 
;- - BFB 81 50 150 

S2 - BFB 100 50 150 

000032 
ND - Not Detected 



ENVIRONMENTAL TESTING a CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (9011327-2750 

ORGANIC ANALYSIS DATA SHEET 

,- 
t ?nt Name Ensafe/All-en & Hoshall Project # N-12 0136-001 

Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-09 Matrix :SOIL 
Sample ID: N 12SSB0798 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method 5030 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
Bromochloromethane 

omodichloromethane 
.omoform 
.omomethane 

n-Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3'-%hloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluonnethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
1.,3-Dichloropropane 

,2-Dichloropropane 
,l-Dichloropropene 
is-1,3-Dichloropropene 

trans-1,3-Dichloropropene 
Ethylbenzene 

v3031401s 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

w/Kg 
ug/Kg 
w/Kg 
‘w/Kg 
‘w/Kg 
‘w/W 
ug/W 
w/W 
w/Kg 
ug /Kg 
w/W 
w/Kg 
ug/Kg 
w/W 
w/W 
usr/W 
ug/Kg 
w/Kg 
w/Kg 
w/Kg 
w/Kg 
w/W 
ug/Kg 
w/Kg 
ug/Kg 
‘a/Kg 
w/Kg 
w/Kg 
w/Kg 
w/W 
w/Kg 
usi& 
ug/Kg 
w/W 
w/W 
w/Kg 
w/W 
w/W 
ug/Kg 
w/W 
w/W 
‘w/Kg 
w/Kg 

ND - Not Detected 

8260A 
03/14/98 LS 

LOO 
100 
50.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

10.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

000033 



ENVIRONMENTAL TESTING eir CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

;- 
L tnt Name Ensafe/All-en 6: Hoshall Project # N-12 0136-001 

Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-09 Matrix :SOIL 
Sample ID: N 12SSB0798 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Fluorotrichloromethane 
Hexachlorobutadiene 
Iodomethane 
Isopropylbenzene 
p-Isopropyltoluene 
Methyl-Butyl-Ketone 
"ethyl-Ethyl-Ketone 

thyl-Isobutyl-Ketone 

.f-+-- 
ethylene Chloride 
.phthalene 

rl-Propylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 
MTBE 

ND ug/Kg 
ND ug/Kg 
ND w/Kg 
ND w/W 
ND w/Kg 
ND w/W 
ND w/Kg 
ND w/Kg 

25.2B w/Kg 
ND ‘w/W 
ND w/Kg 
ND w/Kg 
ND ‘w/Kg 
ND ug/W 
ND w/Kg 
ND w/W 
ND w/W 
ND w/W 
ND ‘w/W 
ND w/W 
ND ‘-%3/W 
ND w/Kg 
ND w/Kg 
ND w/W 
ND w/Kg 
ND w/Kg ’ 
ND xi/Kg 
ND ug/W 
ND ‘a/Kg 

2.00 
2.00 
2.00 
2.00 
2.00 

40.0 
50.0 
40.0 
20.0 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
5.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

10.0 

8260A 
03/14/98 LS 

Surrosate Standard % Recovery CK! Limits 
Sl - Dibromofluoromethane 87 a5 119 
s2 - Toluene-d8 95 87 114 
s3 - 4-Bromofluorobenzene 108 75 111 

000034 
ND - Not Detected 



ENVIRONMENTAL TESTlNG eK CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c st Name Ensafe/Allen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-09 
Sample ID: N 12SSB0798 

Matrix :SOIL 
Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/13/98 JP 

Extraction Batch Method 3550 V13DRS44 w/Kg 
Diesel Range Organics 14.1 mg/Kg 10.0 

Surrocrate Standard % Recoverv 
Sl - OTP 70 

QC Limits 
50 150 

ND - Not Detected 



ENVIRONMENTAL TESTING 8z CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

,F-- .-, 
c %t Name Ensafe/Allen & Hoshall Project # N-12 0136-001 

Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-10 Matrix :SOIL 
Sample ID: N12SSB0698 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

BTEX/TPH GRO 

Analysis Batch Method 5030 V29BXS8S 
Benzene 0.314 
Toluene 1.32 
Ethyl Benzene 1.32 
Xylenes (Total) 5.64 
TPH - Gasoline Range Organics 61.6 
'"TBE ND 

8020/GRO 
03/12/98 03/13/98 JG 

w/Kg 
w/Kg 0.100 
w/Kg 0.100 
w/Kg 0.100 
w/Kg 0.100 
w/Kg 5.00 
w/W 0.500 

rosate Standard % Recovery OC Limits 
,- _ - BFB 96 50 150 

S2 - BFB 113 50 150 

ND - Not Detected 



ENVIRONMENTAL TESTING 81: CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

\ ent Name Ensafe/AlXen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-10 Matrix :SOIL 
Sample ID: N 12SSBO698 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method 5030 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
nromochloromethane 

omodichloromethane 
:omoform 

,- :omomethane 
Ai-Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3.Xhloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluormethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
1,3-Dichloropropane 

I 2-Dichloropropane 
,l-Dichloropropene 
.s-1,3-Dichloropropene 

P--Y erans-1,3-Dichloropropene 
Ethylbenzene 

8260A 
03/14/9a LS 

V30314OlS ug/Kg 
ND w/Kg 10000 
ND w/Kg 10000 
ND 'q/Kg 5000 

a25 ug/Kg 200 
ND w/W 200 
ND w/W 200 
ND w/W 200 
ND w/W 200 
ND w/Kg 200 
ND w/W 200 
ND ug/Kg 200 
ND w/Kg 200 
ND w/Kg 200 
ND w/Kg 200 
ND w/W 200 
ND w/Kg 200 
ND w/Kg 200 
ND w/Kg 1000 
ND ug/Kg 200 
ND w/Kg 200 
ND w/Kg 200 
ND q/Kg 200 
ND w/W 200 
ND w/W 200 
ND q/Kg 200 
ND ug/Kg 200 
ND w/Kg - 200 
ND w/Kg 200 
ND ‘-q/W 200 
ND w/Kg 200 
N-D w/Kg 200 
ND ‘q/W 200 
ND q-/Kg 200 
ND w/Kg 200 
I-J-D wcr/Kg 200 
ND w/Kg 200 
ND q/Kg 200 
ND q/W 200 
ND w/W 200 
ND q/Kg 200 
ND w/Kg 200 

2,590 w/Kg 200 

ND - Not Detected 000037 



ENVIRONMENTAL TESTING 8z CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

c ?nt Name Ensafe/AlXen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-10 Matrix :SOIL 
Sample ID: Nl ZSSB0698 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Fluorotrichloromethane 
Hexachlorobutadiene 
Iodomethane 
Isopropylbenzene 
p-Isopropyltoluene 
Methyl-Butyl-Ketone 
Methyl-Ethyl-Ketone 

thyl-Isobutyl-Ketone 

>- 
.thylene Chloride 
lphthalene 

II-Bropylbenzene 
Styrene 
1,1,1,2-Tetrachloroethane 
1,1,2,2-Tetrachloroethane 
Tetrachloroethylene 
Toluene 
1,2,3-Trichlorobenzene 
1,2,4-Trichlorobenzene 
l,l,l-Trichloroethane 
1,1,2-Trichloroethane 
Trichloroethylene 
Trichlorofluoromethane 
1,2,3-Trichloropropane 
1,2,4-Trimethylbenzene 
1,3,5-Trimethylbenzene 
Vinyl Acetate 
Vinyl Chloride 
Xylenes (total) 
MTBE 

Surrocrate Standard % Recovery 
Sl - Dibromofluoromethane a9 
S2 - Toluene-da 96 
S3 - 4-Bromofluorobenzene 112 Q 

ND w/Kg 
ND w/Kg 
ND q/Kg 

235 ug/Kg 
ND w/Kg 
ND w/Kg 
ND w/W 
ND w/Kg 
ND w/Kg 

749 ug/Kg 
790 ug/Kg 

ND w/Kg 
ND w/Kg 
ND w/Kg 
ND q/Kg 

3,490 ug/Kg 
ND q-/Kg 
ND w/Kg 
ND w/Kg 
ND w/Kg 
ND w/Kg 
ND w/Kg 
ND w/Kg 

5,130 ug/Kg 
1,530 ug/Kg 

ND w/W 
ND w/Kg 

10,400 ug/Kg 
ND w/Kg 

200 
200 
200 
200 
200 

4000 
5000 
4000 
2000 

200 
200 
200 
200 
200 
200 
500 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 
200 

1000 

8260A 
03/14/98 LS 

QC Limits 
a5 119 
a7 
75 

114 
111 

ND - Not Detected 000038 



ENVIRONMENTAL TESTING &c CONSULTING, INC. - - - - - - - - 
2924 Walnut Grove Road - Memphis, TN 38111- (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

\ ?nt Name Ensafe/Allen 6c Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID !%03313-10 
SampJe ID: Nl ZSSB0698 

Matrix :SOIL 
Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Petroleum Hydrocarbons TNDRO 
03/13/98 03/14/98 JP 

Extraction Batch Method 3550 V13DRS44 w/Kg 
Diesel Range Organics 95.1 mg/Kg 10.0 

Surroqate Standard 
Sl - OTP 

% Recoverv 
87 

CK! Limits 
50 150 

. . - 

LABORATORY MANAGER ND - Not Detected 



ENVIRONMENTAL TESTING eJr CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

?nt Name Ensafe/AlXen & Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-11 Matrix :AQUEOUS 
Sample ID: N 12T03 1098 Sample Date :03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 

Analysis Batch Method 5030 
Acrolein 
Acrylonitrile 
Acetone 
Benzene 
Bromobenzene 
Qromochloromethane 

omodichloromethane 
comoform 
.omomethane 

-1 -Butylbenzene 
set-Butylbenzene 
tert-Butylbenzene 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chlorodibromomethane 
Chloroethane 
2-Chloroethylvinyl ether 
Chloroform 
Chloromethane 
o-Chlorotoluene 
p-Chlorotoluene 
1,2-Dibromo-3.-Chloropropane 
1,2-Dibromoethane (EDB) 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
Dichlorodifluormethane 
l,l-Dichloroethane 
1,2-Dichloroethane 
l,l-Dichloroethylene 
trans-1,4-Dichloro-2-butene 
cis-1,2-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
1.,3-Dichloropropane 

, 2-Dichloropropane 
I 1-Dichloropropene 
,s-1,3-Dichloropropene 

f-- trans-1,3-Dichloropropene 
Ethylbenzene 

V3031401A 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
N-D 
XII 
ND 
ND 
NJ3 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

8260A 
03/14/98 LS 

50.0 
50.0 
25.0 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
5.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

ND - Not Detected 



ENVIRONMENTAL TESTING 82 CONSULTING, INC. 
2924 Walnut Grove Road - Memphis, TN 38111 - (901)327-2750 

ORGANIC ANALYSIS DATA SHEET 

\ ?nt Name Ensafe/Allen SC Hoshall Project # N-12 0136-001 
Navy Clean Joint Venture FID # 
CLEAN Management Program 
5724 Summer Tree Drive 
Memphis, TN 38134 

Site ID Navy 

Date Arrived 03/11/98 
ETC Order Number 9803313 

ETC Lab ID 9803313-11 Matrix :AQUEOUS 
Sample ID: N 12T03 1098 Sample Date : 03/10/98 

DETECTION DATE DATE 
TEST RESULT UNITS LIMIT EXTRACTED ANALYZED BY METHOD 

Volatile Organics 8260A 
03/14/98 LS 

Fluorotrichloromethane ND w/L 1.00 
Hexachlorobutadiene ND q/L 1.00 
Iodomethane ND XT/L 1.00 
Isopropylbenzene ND w/L 1.00 
p-Isopropyltoluene ND l-q/L 1.00 
Methyl-Butyl-Ketone r ND q/L 20.0 

Tthyl-Ethyl-Ketone ND w/L 25.0 
thyl-Isobutyl-Ketone ND q/L 20.0 

ethylene Chloride ND w/L 20.0 
phthalene ND q/L 1.00 

.,-Propylbenzene ND w/L 1.00 
Styrene ND w/L 1.00 
1,1,1,2-Tetrachloroethane ND w/L 1.00 
1,1,2,2-Tetrachloroethane ND w/L 1.00 
Tetrachloroethylene ND W/L 1.00 
Toluene ND q/L 5.00 
1,2,3-Trichlorobenzene ND w/L 1.00 
1,2,4-Trichlorobenzene ND w/L 1.00 
l,l,l-Trichloroethane ND w/L 1.00 
1,1,2-Trichloroethane IfD w/L 1.00 
Trichloroethylene ND w/L 1.00 
Trichlorofluoromethane N-D w/L 1.00 
1,2,3-Trichloropropane ND w/L 1.00 
1,2,4-Trimethylbenzene ND w/L 1.00 
1,3,5-Trimethylbenzene ND w/L 1.00 
Vinyl Acetate ND w/L 1.00 
Vinyl Chloride ND w/L 1.00 
Xylenes (total) ND w/L 1.00 
MTBE ND w/L 5..00 

Surrogate Standard 
Sl - Dibromofluoromethane 
S2 - Toluene-d8 
S3 - 4-Bromofluorobenzene 

% Recovery 
90 
93 

106 

OC! Limits 
87 107 
91 108 
88 107 

ND - Not Detected 
000041 



Environmental Testing & Consulting, Inc. 

Quality Control Reports 
Volatiles 

GC Method 8020 

P--. 

000042 



ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC VOLATILE FRACTION - SOIL 

llient Name : Ensafe /Allen & Hoshall 
Project Name : ZNav 

ETC Order # : 9803 -313 
Method (SW-846) : 1;;;; 

HOLDING TIMES 

Sample Analysis : All samples analyzed within 14 days 
of collection. 

QUALITY CONTROL 

PC Batch Form 4 Summary 
V29BXS8 0312-1BLK 

System Monitorina Comoounds FORM 2 
Surrogate recoveries within QC limits. 

Laboratorv Control Sample FORM 3 
0312-lLCS/LCSD 

All criteria met. 

Matrix Spike / Matrix Spike Duo FORM 3 
9803-314-01 RPD : All analytes within QC limits.* 

Spike Recovery : All analytes within QC limits.* 
* 
Recoveries and RPDs for multiple analytes in the Matrix Spike 
and Matrix Spike Duplicate associated with this project were flagged 
outside QC Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0312-1BLK 

No Target Analytes detected above Practical 

CALIBRATION 

Initial Calibration : All criteria 
Daily Calibration : All criteria 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC 
Dilutions Required : No dilutions required. 

Quantitation Limit. 

met. FORM 6 
met. FORM 7A 

ioin~l q$&L 
LaboraM anager 

000043 



FORM 2 
SOIL BTEX-VOC SYSTEM MONITORING COMPOUND RECOVERY 

3b Name: ETC, INC. - 

Lab Code: Case No.: 

Level:(low/med) MED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 

E 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

_-__------- _----------- 
0312-1BLK 
0312-1LCS 
0312-1LCSD 
9803-313-3 
9803-313-4 
9803-313-5 
9803-313-6 
9803-313-7 
9803-313-8 
9803-313-9 
9803-313-10 
9803-341-l 
9803-341-1MS 
9803-341-1MS 

SMCl 
# 

q ===== 

;: 

86 
85 
78 
74 
75 
76 
74 
81 
96 
90 
92 
76 

Contract: 

SAS No.: SDG No.: 9803-313 

SMC2 SMC3 
# f ------ ------ ------ ------ 

OTHER 

--_--- ------ 

QC LIMITS 

I'OT 
3UT 
=== 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

FJ 
0 
0 

SMCl = Bromofluorobenzene-Sur (50-150) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

Iage 1 of 1 FORM II BTEX-VOC 

000044 



FORM 4 
BTEX-VOC METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

ab Name: ETC, INC. - 

Lab Code: Case No.: 

Lab File ID: S103121-24R 

Contract: 

SAS No.: SDG 

Lab Sample ID 

0312-1BLK 

No. : 9803-3 13 

Date Analyzed: 03/12/98 

GC Column: DB624 ID: 0.32 (mm) 

Instrument ID: BTXl 

: 

Time Analyzed: 2359 

Heated Purge: (Y/N) N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
ia 
19 
20 
21 
.22 
.23 
24 
25 
26 
27 
28 
29 
30 

COMMENTS: 

‘; 
0312-1LCS 
0312-1LCSD 
9803-314-l 
9803-314-1MS 
9803-314-1MS 
9803-313-3 
9803-313-4 
9803-313-5 
9803-313-6 
9803-313-7 
9803-313-a 
9803-313-g 
9803-313-10 

. _ 
I 

-. 

-“. 

LAB 
FILE ID 

-------------- _-__---------- 
S103121-25R 
S103121-26R 
S103121-27R 
S103121-28R 
S103121-29R 
S103121-36R 
S103121-37R 
S103121-38R 
S103121-39R 
S103121-40R 
S103121-41R 
S103121-42R 
S103121-45R 

TIME 
ANALYZED 

========== 
0030 
0101 
0131 
0202 
0233 
0607 
0638 
0709 
0739 
0810 
0841 
0911 
1044 

qe 1 of 1 
FORM IV BTEX-VOC 

,/-+- 

000045 



FORM 1 CLIENT SAMPLE NO. 
BTEX-VOC ORGANICS ANALYSIS DATA SHEET 

I I 

ab Name: ETC, INC. _ 

Lab Code: Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 5.0 (g/mL) G 

Level: (low/med) MED 

% Moisture: not dec. 

GC Column: DB624 ID: 0.32 (mm) 

Soil Extract Volume: lO(m1) 

CAS NO. COMPOUND 

I 0312-1BLK 
Contract: I 

SAS No.: SDG No.: 9803-3 13 

Lab Sample ID: 

Lab File ID: S103 121-24R 

Date Received: 

Date Analyzed: 03/12/98 

Dilution Factor: 1.0 

Soil Aliquot Volume: lOO(u1) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

1643-04-4 -------IQBE 
71-43-2 ---------Benzene 
108-88-3 --------Toluene 
lOO-41-4--------Ethyl B= 
1330-20-7-------m p-Xylene 
95-47-6---------o-Xylene -~~ 

zene 

0.500 
0.100 
0.100 
0.100 
0.100 
0.100 

U 
U 
U 
U 
U 
U 

FORM I BTEX-VOC 

000046 



FORM 3 
SOIL BTEX-VOC LAB CONTROL SAMPLE 

F--T 
ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0312-1LCS Level:(low/med) MED 

COMPOUND 
_----------------------- ___-~------~------------ 

MTBE 
DIPE 
Benzene 
Toluene 
Ethyl Benzene 
m p-Xylene 
o-Xylene 

,F- 
] 2”E”E”-------------- 

MTBE 5.00 3.55 
DIPE 5.00 4.02 
Benzene 5.00 3.72 
Toluene 5.00 4.19 
Ethyl Benzene 5.00 4.58 
m p-Xylene 10.0 9.38 
o-Xylene 5.00 4.75 

ADDED 
(w/Kg) --------- __------- 

5.00 
5.00 
5.00 
5.00 
5.00 
10.0 
5.00 

LCSD 
% 

REC # 
------ ------ 

71 
80 
74 
a4 
92 
94 
95 

% 
RPD f 

-----_ ------ 
14 

9 
13 
10 
11 
10 

9 

QC L 
RPD 

====== 
20 
20 
20 
20 
20 
20 
20 

I MITS 
REC. 

====== 
46-162 
46-162 
46-162 
47-150 
50-157 
48-158 
48-158 

# Column to be used to flag recovery and RPD values with an asterisk 
_ 

* Values outside of QC limits 

RPD: 0 out of 7 outside limits 
Spike Recovery: 0 out of 14 outside limits 

COMMENTS: 

SAMPLE 
CONCENTRATION 

tug/W) 
============= 

LCS 
CONCENTRATION 

(w/W ------------- ------------_ 
3.10 
3.64 
3.26 
3.78 
4.10 
8.48 
4.34 

LCS 

R& # 
------ ------ 

62 
73 
65 
76 
a2 
a5 
a7 

-I- 

QC. 
LIMITS 

REC. 
------ ------ 
46-162 
46-162 
46-162 
477150 
50-157 
48-158 
48-158 

FORM III BTEX-VOC 

000047 



FORM 3 
SOIL BTEX-VOC MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

f@- 
ab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-314-l Level:(low/med) MED 

COMPOUND 
I--==================== 

MTBE 
DIPE 
Benzene 
Toluene 
Ethyl Benzene 
m p-Xylene 
o-Xylene 

SPIKE 
ADDED 
(w/W ========= 

4.54 
4.54 
4.54 
4.54 
4.54 
9.09 
4.54 

) SPIKE 
ADDED 
(w/Kg) 

========= 
4.81 
4.81 
4.81 
4.81 
4.81 
9.62 
4.81 

f-- COMPOUND 
--_-------------~-----~- ---------------------me- 

MTBE 
DIPE 
Benzene 
Toluene 
Ethyl Benzene 
m p-Xylene 
o-Xylene 

I I 

SAMPLE MS 
CONCENTRATION CONCENTRATION 

(mg/W Ow/W) ------------- -----_--__-__ __--_--_--_-- ------s--m-- 
0.000 1.08 
0.000 0.950 
0.000 0.514 
0.000 0.596 
0.000 0.932 

0.0642 1.58 
0.000 0.879 

MSD 
CONCENTRATION 

(w/W ------------- ------------- 
1.05 

0.829 
0.389 
0.446 
0.683 

1.20 
0.696 

MSD 
% 

REC # 
------ -----_ 

22* 
17* 

a* 
9* 

14* 
12* 
14* 

RED # 
====== 

9 
21* 
32* 
36* 
35* 
34* 
30* 

I I 

T- 

MS 
% 

REC # 
====== 

24* 
21* 
11* 
13* 
20* 
17* 
19* 

QC. 
LIMITS 

REC. 
------ ------ 
46-162 
46-162 
46-162 
47-150 
50-157 
48-158 
48-158 

QC L 
RPD 

====== 
20 
20 
20 
20 
20 
20 
20 

MITS 
REC. 

------ -----_ 
46-162 
46-162 
46-162 
47-150 
50-157 
48-158 
48-158 

.I 
# Column.to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 6 out of 7 outside limits 
Spike Recovery: 14 out of 14 outside limits 

COMMENTS: 

FORM III BTEX-VOC 

000048 



ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
/@- GC VOLATILE FRACTION - SOIL 

Client Name : -Ensafe /Allen & Hoshall 
Project Name : -3-m 

ETC Order # : 9803-313 
Method (SW-846) : I;i3R0 

HOLDING TIMES 

Sample Analysis : All samples analyzed within 14 days 
of collection. 

QUALITY CONTROL 

QC Batch Form 4 Summary 
V29BXS8 0312-1BLK 

Svstem Monitorinq Comnounds FORM 2 
Surrogate recoveries within QC limits. 

Laboratory Control Sample FORM 3 
0312-lLCS/LCSD 

All criteria met. 

Matrix Spike / Matrix Spike Dun FORM 3 
9803-314-01 RPD : All analytes within QC limits.* 

Spike Recovery : All analytes within QC limits.* 
* 
RPD was flagged as outside QC Limits due to low recovery in the 
Matrix Spike Duplicate. MS recovery was within QC Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0312-1BLK 

No Target Analytes detected above Practical Quantitation Limit. 

CALIBRATION 

Initial Calibration : All criteria met. FORM 6 
Daily Calibration : All criteria met. FORM 7A 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC 
Dilutions Required : No dilutions required. 

tory Manager 



FORM 2 
SOIL GRO-VOC SYSTEM MONITORING COMPOUND RECOVERY 

ab Name: ETC, INC. - 

Lab Code: Case No.: 

Level:(low/med) MED 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1E 
17 
1E 
14 
2c 
23 
2; 
2: 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

_---------- __-----__--- 
D312-1BLK 
0312-1LCS 
0312-1LCSD 
9803-313-3 
9803-313-4 
9803-313-5 
9803-313-6 
9803-313-7 
9803-313-8 
9803-313-g 
9803-313-10 
9803-314-l 
9803-314-1MZ 
9803-314-1MZ 

7 

: r 

; 

; 

- - 

- - 

- . 

- - 

- . 

- . 

- . 

- . 

- . 

- . 

- - 

- - 

- - 

- - 

- - 

- - 

SMCl 
# 

z===== 
101 
102 
107 
100 
101 
100 

99 
100 

99 
100 
112 
101 
120 
107 

Contract: 

SAS No.: SDG No.: 9803-3 13 

SMC2 SMC3 
# # -__--- -_---- -_---- -__--- 

ITHER 

------ __---- 

QC LIMITS .-. 
SMCl = Bromofluorobenzene Sur (50-150) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

m 
XJT 
--- --- 

0 
0 

: 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

D System Monitoring Compound diluted out 

?age 1 of 1 FORM II GRO-VOC 

000050 



FORM 4 
GRO-VOC METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

,F-- 0312-1BLK 
ab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

-.\ / 

Lab File ID: S103121B-24R Lab Sample ID: 

Date Analyzed: 03/12/98 Time Analyzed: 2359 

GC Column: DB 624 ID: 0.53 (mm) Heated Purge: (Y/N) N 

Instrument ID: GROl 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

LAB LAB TIME 
SAMPLE NO. SAMPLE ID FILE ID ANALYZED 

------------ =============z ============== ========== 
0312-1LCS S103121B-25R 0030 
0312-1LCSD S103121B-26R 0101 
9803-314-l S103121B-27R 0131 
9803-314-1MS S103121B-28R 0202 
9803-314-1MS S103121B-29R 0233 
9803-313-3 S103121B-36R 0607 
9803-313-4 S103121B-37R 0638 
9803-313-5 S103121B-38R 0709 
9803-313-6 S103121B-39R 0739 

1 9803-313-7 S103121B-40R 0810 
9803-313-8 S103121B-41R 0841 
9803-313-g S103121B-42R 0911 
9803-313-10 S103121B-45R 1044 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
2c 
21 
22 

-'23 
24 
25 
2E 

*25 
28 
25 
3c 

, 
I 

, 
I 

, 
i 
I 
1 
I 
1 

COMMENTS: 

je 1 of 1 
FORM IV GRO-VOC 
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FORM 1 CLIENT SAMPLE NO. 
GRO-VOC ORGANICS ANALYSIS DATA SHEET 

:- 0312-1BLK 
ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix: (soil/water) SOIL Lab Sample ID: 

Sample wt/vol: - (g/mL) G 
Level: (low/med) MED 

Lab File ID: S103121B-24R 

Date Received: 

% Moisture: not dec. Date Analyzed: 03/12/98 

GC Column: DB 624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

----------------Total GRO 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) MG/KG Q 

5.00 u 

FORM I GRO-VOC 



FORM 3 
SOIL GRO-VOC LAB CONTROL SAMPLE 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0312-1LCS Level:(low/med) MED 

SPIKE SAMPLE 
ADDED CONCENTRATION 

COMPOUND (w/W) lug/Kg) 
======================== ========= ============= 

Total GRO 50.0 

COMPOUND 

SPIKE LCSD 
ADDED CONCENTRATION 
@'w/W OWW) 

------================== =--====== ============= 
Total GRO 50.0 48.4 

I I 1 

LCS 
CONCENTRATION 

(w/Kg) ------------_ ------_--_--- 
45.2 

LCS 

R:C # 
------ ------ 

90 

QC. 
LIMITS 

REC. 
------ ------ 
50-150 

* 

I I I 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 1 outside limits 
Spike Recovery: 0 out of 2 outside limits 

COMMENTS: 

.I@-- FORM III GRO-VOC 
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FORM 3 
SOIL GRO-VOC MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-314-l Level:(low/med) MED 

I 

COMPOUND 
======================== 

Total GRO 

MS 
CONCENTRATION 

(mg/W ------------- ------------- 
24.7 

MS 

R:C # 
------ ------ 

54 

QC. 
LIMITS 

REC. 
------ --_--_ 
50-150 

f-- 
SPIKE MSD MSD 
ADDED CONCENTRATION % QC LIMITS 

COMPOUND (w/W) OWW REC # RED f RPD REC. 
======================== ========= ============= ====== ====== ====== ====== 

Total GRO 48.1 15.4 32* 51* 20 50-150 

# Column to be used to flag recovery and RPD values with an asterisk 
_ 

* Values outside of QC limits 

RPD: 1 out of 1 outside limits 
Spike Recovery: 1 out of 2 outside limits 

COMMENTS: 

:- FORM III GRO-VOC 

000054 



ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC VOLATILE FRACTION - WATER 

Xient Name : Ensafe /Allen & Hoshall 
Project Name : INavy 

ETC Order # : 9803-313 
Method (SW-8461 : -8020 

-5030 

HOLDING TIMES 

Sample Analysis : All samples analyzed within 14 days 
of collection. 

QUALITY CONTROL 

9C Batch Form 4 Summarv 
S103121A 0311W-BLK 

Svstem Monitorins Comoounds FORM 2 
Surrogate recoveries within QC limits. 

Laboratorv Control Samole FORM 3 
0311W-LCS/LCSD 

All criteria met. 

Matrix Snike / Matrix Spike DUP FORM 3 
9803-316-04 RPD : All analytes within QC limits.* 

Spike Recovery : All analytes within QC limits.* 
* 
RPDs for multiple analytes were flagged as outside QC Limits due 
to low recovery in the Matrix Spike. MSD recoveries were within QC 
Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0311W-BLK 

No Target Analytes detected above Practical Quantitation Limit. 

CALIBRATION 

Initial Calibration : All criteria met. FORM 6 
Daily Calibration : All criteria met. FORM 7A 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC 
Dilutions Required : No dilutions required. 

c @j-J& 
bb'oratory Manager 



FORM 2 
WATER BTEX-VOC SYSTEM MONITORING COMPOUND RECOVERY 

ab Name: ETC, INC. .- Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT SMCl 
SAMPLE NO. # ----------- _----- -------_-_-- ------ 

0311W-BLK 82 
0311w-LCS 89 
9803-316-4MS 86 
9803-316-4MS 88 
9803-313-l 83 
9803-313-2 86 
0311W-LCSD 89 
9803-316-4 80 

TOT 
OUT 
=== 

0 
0 
0 
0 
0 
0 
0 
0 

_ QC LIMITS 

Jage 1 of 1 

SMC2 SMC3 
# f ------ ------ _--_-- ------ 

( 3THER 

------ ------ 

SMCl = Bromofluorobenzene-Sur (50-150) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

FORM II BTEX-VOC 



FORM 4 CLIENT SAMPLE NO. 
BTEX-VOC METHOD BLANK SUMMARY 

0311W-BLK 
ab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Lab File ID: S203111BLK-14R Lab Sample ID: 

Date Analyzed: 03/11/98 Time Analyzed: 2213 

GC Cohnnn: DB624 ID: 0.32 (mm) Heated Purge: (Y/N) N 

Instrument ID: BTX2 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

E 

:; 
ia 
19 
2c 
21 

.22 
.23 
24 
2E 
2(? 
2'i 
2E 
25 
3c 

COMMENTS: 

SAMPLE NO. 
============ 
3311w-LCS 
3803-316-4MS 
3803-316-4MS 
3803-313-l 
3803-313-2 
0311W-LCSD 
9803-316-4 

LAB 
SAMPLE ID 

__---------m-s -------------- 

LAB TIME 
FILE ID ANALYZED 

-------------- ---------- -__--_---_---- -~---_---- 
S203111LCS-1 2245 
S203111-17R 2348 
S203111-18R 0020 
S203111-19R 0052 
S203111-20R 0124 
S203111LCSD- 0227 
S203111-16R 2317 

qe 1 of 1 
FORM IV BTEX-VOC 

oooos7 



FORM 1 CLIENT SAMPLE NO. 
BTEX-VOC ORGANICS ANALYSIS DATA SHEET 

0311W-BLK 
ab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-3 13 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 5.000 (g/mL) ML Lab File ID: S203111BLK-14R 

Level: low/med) LOW 

% Molsturi.' 

Date Received: 
. : not dec. Date Analyzed: 03/11/98 

GC Column: DB624 ID: 0.32 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(w/L or w/W MWL 

I I 
1643-04-4 -------),f'-fBE 
71-43-2---------Benzene 
i;8:88-3 --------Toluene 
lOO-41-4--------Ethyl Benzene 
1330-20-7 -------m p-Xylene 
95-47-6---------o-Xylene 

0.00500 
0.00100 
0.00200 
0.00100 
0.00100 
0.00100 

FORM I BTEX-VOC 



FORM 3 
WATER BTEX-VOC LAB CONTROL SAMPLE 

ab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: 

Matrix Spike - Sample No.: 03llw-lcs 

COMPOUND 
___-__-__-_------------ -_--------------------we 

MTBE 
Benzene 
Toluene 
Ethyl Benzene 
m p-Xylene 
o-Xylene 

SPIKE 
ADDED 
OWL) ---_----- -------- 
0.0500 

0.100 
0.100 
0.100 
0.200 
0.100 

I SPIKE 
ADDED 

-2~Mp~~"--------~--~-~ -<meL --------- 
MTBE 0.0500 
Benzene 0.100 
Toluene 0.100 
Ethyl Benzene 0.100 
m p-Xylene 0.200 
o-Xylene 0.100 

SAMPLE 
CONCENTRATION 

WI/L) -----_------- ------------- 

LCSD 
CONCENTRATION 

(w/L) ------------- ------------- 
0.0480 

0.103 
0.0982 
0.0996 

0.194 
0.0992 

SDG No.: 9803-313 

LCS LCS QC. 
CONCENTRATION % LIMITS 

(w/L) REC # REC. 
------------- ------ ------_--_-__ ------ -----_ ---_-- 

0.0504 101 46-162 
0.106 106 46-162 

0.0965 96 47-150 
0.0961 96 50-157 

0.190 95 48-158 
0.0962 96 48-158 

COMMENTS: 

====== 
RED # 

------ ------ 
5 
3 
2 

l 
3 

QC LIMITS 
RPD REC. 

====== ====== 
20 46-162 
20 46-162 
20 47-150 
20 50-157 
20 48-158 
20 48-158 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 6 outside limits 
Spike Recovery: 0 out of 12 outside limits 

FORM III BTEX-VOC 
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FORM 3 
WATER BTEX-VOC MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

,f@-x 
ctb Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-3 13 

Matrix Spike - Sample No.: 9803-316-4 

COMPOUND 
--__----------------se- --------------------se- 

MTBE 
Benzene 
Toluene 
Ethyl Benzene 
m p-Xylene 
o-Xylene 

COMPOUND 
---------------------se- _-___-__~--~---_------- 
MTBE 
Benzene 
Toluene 
Ethyl Benzene 
m p-Xylene 
o-Xylene I 

SPIKE 
ADDED 
(w/L) 

========= 
0.0500 

0.100 
0.100 
0.100 
0.200 
0.100 

SPIKE MSD 
ADDED CONCENTRATION 
OWL) (w/L) -_------- -_--_--_----- -------mm -_----------- 
0.0500 0.0477 

0.100 0.105 
0.100 0.0944 
0.100 0.0914 
0.200 0.180 
0.100 0.0929 

SAMPLE 
CONCENTRATION 

(ug/L) 
============= 

I 

MS 
CONCENTRATION 

(w/L) -------~--_- ------------- 
0.00771 

0.0171 
0.0159 
0.0144 
0.0281 
0.0136 

MSD 

R:C # 
------ ----_- 

95 
105 

94 
91 
90 
93 

T RED # 
------ ------ 

145* 
144* 
142* 
147* 
146* 
148* 

T 

MS 

R:C # 
------ ------ 

15* 
17* 
16* 
14* 
14* 
14* 

QC. 
LIMITS 

REC. 
------ ------ 
46-162 
46-162 
47-150 
50-157 
48-158 
48-158 

QC L T MITS 
RPD REC. 

------ ------ ------ --_--- 
20 46-162 
20 46-162 
20 47-150 
20 50-157 
20 48-158 
20 48-158 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 6 out of 6 outside limits 
Spike Recovery: 6 out of 12 outside limits 

/ 
COMMENTS: 

FORM III BTEX-VOC 



ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC VOLATILE FRACTION - WATER 

Client Name : Ensafe /Allen & Hoshall 
Project Name : INavv 

ETC Order # : 9803-313 
Method (SW-8461 : IYFF3R0 

HOLDING TIMES 

Sample Analysis : All samples analyzed within 14 days 
of collection. 

QUALITY CONTROL 

QC Batch Form 4 Summarv 
S103121A 0311W-BLK 

System Monitorins Compounds FORM 2 
Surrogate recoveries within QC limits. 

Laboratory Control Sample FORM 3 
0311W-LCS/LCSD 

All criteria met. 

Matrix Spike / Matrix Spike DUP FORM 3 
9803-316-04 RPD : All 

Spike Recovery : All 
* 

analytes within QC limits.* 
analytes within QC limits.* 

RPD was flagged as outside QC Limits due to low recovery in the 
Matrix Spike. MSD recovery was within QC Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0311W-BLK 

No Target Analytes detected above Practical Quantitation Limit. 

CALIBRATION 

Initial Calibration 
Daily Calibration 

: All criteria met. FORM 6 
: All criteria met. FORM 7A 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC 
Dilutions Required : No dilutions required. 

000061 



ab Name: 

Lab Code: 

FORM.2 
WATER TPH-VOA SYSTEM MONITORING COMPOUND RECOVERY 

>age 1 of 1 

ETC, INC. 

Case No.: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
1s 
15 
2c 
21 
22 
22 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

---------e-s -__---_----- 
0311W-BLK 
0311w-LCS 
9803-316-4 
9803-316-4MS 
9803-316-4MS 
9803-313-l 
9803-313-2 
0311W-LCSD 

SMCl = B r 

-r SMCl 
# --_--- ------ 

75 
83 
80 
82 
81 
77 
80 
81 

Contract: 

SAS No.: SDG No.: 9803-313 

SMC2 
# 

====== 

SMC3 
# ------ --__-- 

OTHER TOT IJG 

,- 

QC LIMITS ,- ,omofluorobenzene sur (50-150) 

# Column to be used to flag-recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

FORM II TPH-VOA 
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FORM 4 
TPH-VOA METHOD BLANK SUMMARY 

Contract: 
.!-=- 

ab Name: ETC, INC. - 

Lab Code: Case No.: 

Lab File ID: S203111BBLK-14R 

Date Analyzed: 03/11/98 

GC Column: DB 624 ID: 0.53 

Instrument ID: GR02 

CLIENT SAMPLE NO. 

031lW-BLK 

SAS No.: SDG No.: 9803-313 

Lab Sample ID: 

Time Analyzed: 2213 

(mm) Heated Purge: (Y/N 1 N 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
ia 
11 
12 
13 
14 
15 
1E 
17 
18 
1s 
2c 
21 
22 

-'2'3 
24 
2: 
2t 
27 
2E 
25 
3( 

COMMENTS: 

SAMPLE NO. 
_----------- __-__--_---- 
0311w-LCS 
9803-316-4 
9803-316-4MS 
9803-316-4MS 
9803-313-l 
9803-313-2 
0311W-LCSD 

LAB 
SAMPLE ID 

---------m---w 
_-_---------~~ 

LAB 
FILE ID 

-------------- _--__--__----- 
S203111BLCS- 
S203111B-16R 
S203111B-17R 
S203111B-18R 
S203111B-19R 
S203111B-20R 
S203111BLCSD 

TIME 
ANALYZED 

========== 
2245 
2317 
2348 
0020 
0052 
0124 
0227 

je 1 of 1 
FORM IV TPH-VOA 



FORM 1 
TPH-VOA ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

0311W-BLK 
gab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: (g/W ML Lab File ID: S203111BBLK-14R 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 03/11/98 

GC Column: DB 624 ID: 0.53 (mm) Dilution Factor: 1.0 

Soil Extract Volume: t-1 Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (w/L or w/W) MG/L Q 

----------------Total GRO 0.100 u 

FORM I TPH-VOA 



FORM 3 
WATER TPH-VOA LAB CONTROL SAMPLE 

qab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: 

Matrix Spike - Sample No.: 0311W-LCS 

SDG No.: 9803-313 

SPIKE SAMPLE LCS LCS QC. 
ADDED CONCENTRATION CONCENTRATION % LIMITS 

COMPOUND 
------ (mg'L) (ug/L) (w/L) REC # REC. 

_---------_-----es --------- ============= ============= ------ -----_ ________________________ __----m-v ------ ------ 
Total GRO 1.10 1.04 94 50-150 

I I I I I I I 

# Column,to be used to flag recovery and RPD values with an asterisk 
_ 

* Values outside of QC limits 

RPD: 0 out of 1 outside limits 
Spike Recovery: 0 out of 2 outside limits 

COMMENTS: 

FORM III TPH-VOA 



FORM 3 
WATER TPH-VOA MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

ab Name: ETC, INC. - Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-316-4 

SPIKE SAMPLE MS MS QC. 
ADDED CONCENTRATION CONCENTRATION LIMITS 

COMPOUND OWL) (w/L) OWL) R:C # REC. 
==i==================== =c====== ============= ------------- ------ ----__ -----------__ --_--- __-__ 

Total GRO 1.10 0.000 0.146 13* 50-150 

COMPOUND 

SPIKE 
ADDED 
(w/L) 

I========================)========== 

I Total GRO 
I 

1.10 
I I 

MSD 
CONCENTRATION 

OWL) 
============= 

I 0.996 
====== 

9 
R;D # 

----- ------ 
150* 

QC LIMITS 
RPD REC. 

====== ====== 
20 50-150 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 1 out of 1 outside limits 
Spike Recovery: 1 out of 2 outside limits 

COMMENTS: 

FORM III TPH-VOA 
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Environmental Testing & Consulting, Inc. 

Quality Control Reports 
Volatiles 

GUMS Method 8260A 



ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC/MS VOLATILE COMPOUNDS - SOIL 

Client Name : -Ensafe /Allen & Hoshall 
Project Name : INavy 

ETC Order # : 9803-313 
Method (SW-8461 : 18260A 

HOLDING TIMES 

Sample Analysis : All samples analyzed within 14 days of collection. 

QUALITY CONTROL 

QC Batch Form 4 Summary 
v3031401s 0314-V3BLKl 
v3031501s 0315-V3BLKl 

Svstem Monitorins Comoounds FORM 2 
Surrogate recoveries within QC limits.* 
* 
Surrogate recoveries were flagged as outside QC Limits in samples 
9803-313-08(Nl2SSBO916) and 9803-313-lO(Nl2SSBO698). These samples 
were re-analyzed for verification with recoveries within QC Limits. 

Laboratorv Control Samole FORM 3 
0314-V3LCS 
0315-V3LCS 

All criteria met. 

Matrix Spike / Matrix Spike Duo FORM 3 
9803-313-09 RPD : All analytes within QC limits. 
N12SSSB0798 Spike Recovery : All analytes within QC limits.* 
* 
Recovery for Benzene was flagged outside QC Limits in the Matrix 
Spike. MSD recovery was within QC Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Matrix Soike / Matrix Soike Dun FORM 3 
9803-313-08 RPD : All analytes within ;': limits. 
N12SSSB0916 Spike Recovery : All analytes within QC limits.* 
* 
Recovery for Benzene was flagged outside QC Limits in the Matrix 
Spike and Matrix Spike Duplicate. 

Recoveries for Trichloroethene and Chlorobenzene were flagged outside 
QC Limits in the Matrix Spike Duplicate. MS recoveries were within QC 
Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0314-V3BLKl 
0315-V3BLKl 

Methylene Chloride identified in 0314-V3BLKl at 20.9 ug/Kg. 
Methylene Chloride identified in 0315-V3BLKl at 0.293J ug/Kg. 

000068 
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ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
r"" GC/MS VOLATILE COMPOUNDS - SOIL 

Xient Name : -Ensafe /Allen & Hoshall 
Project Name : INavy 

ETC Order # : 9803-313 
Method (SW-8461 : 18260A 

CALIBRATION 

BFB Daily 12 Hour Tune : All criteria met. FORM 5 
Initial Calibration : All criteria met. FORM 6 
Daily Calibration : All criteria met. FORM 7A 

Volatile Internal Standard Area and RT FORM 8 
Daily Check Standard(s) Internal Standard Areas and Retention Times 
within QC limits. 

SAMPLE ANALYSIS 

Instrumentation >: HP 5890 Series II GC, 5971MSD 
Dilutions Required : No dilutions required. 

(J$&& 
Laboka'tory Manager 



FORM 2 
SOIL VOA-GCMS SYSTEM MONITORING COMPOUND RECOVERY 

,-, 
ab Name: ETC, INC. 

Lab Code: Case No.: 

Level:(low/med) LOW 

,.- 

)age 1 of 1 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT SMCl 
SAMPLE NO. (DBF)# -e-e-------- ------ -----w---__- _----- 

0314-V3LCS 91 
0314-V3BLKl 96 
9803-313-3 91 
9803-313-8 87 
9803-313-g 87 
9803-313-10 89 
9803-313-10 91 
9803-313-9MS 94 
9803-313-9MS 94 
0315-V3LCS 91 
0315-V3BLKl 94 
9803-313-8 87 
9803-313-8MS 92 
9803-313-8MS 92 

Contract: 

SAS No.: SDG No.: 9803-313 

-l SMC2 
(TOL)# m---s- ------ 

96 
92 
96 
84* 
95 
96 
96 
95 
94 
94 
95 
93 
93 
96 

-7 

SMC3 
(BFB)# --_--- ------ 

100 
105 
105 
107 
108 
112* 
107 
110 
104 
102 
106 
107 
104 
102 

OTHER 

--s--s ------ 

-l ET. 
3UT 
--- --- 

0 
0 
0 
1 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 

QC LIMITS 
SMCl (DBF) = Dibromofluoromethane (85-119) 
SMC2 (TOL) = Toluene-d8 
SMC3 (BFB) = Bromofluorobenzene ;;z:;t; 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

FORM II VOA-GCMS 



FORM 4 CLIENT SAMPLE 
VOA-GCMS METHOD BLANK SUMMARY 

0314-V3BLKl 
.ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Lab File ID: 0501004 

Date Analyzed: 03/14/98 

GC Column: ID: 2 (mm) 

Lab Sample ID: 

Time Analyzed: 1307 

Heated Purge: (Y/N) Y 

Instrument ID: VOC3 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

LAB TIME 
SAMPLE NO. SAMF'LE ID FILE ID ANALYZED 

--a--------- ____________ ============== =c=========== ========== 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

0314-V3LCS 0301002 1132 
9803-310-l 0701006 1420 
9803-313-3 0801007 1457 
9803-313-8 0901008 1533 
9803-313-g 1001009 1609 
9803-313-10 1101010 1646 
9803-313-10 1201011 1722 
9803-313-9MS 1901018 2137 
9803-313-9MS 2001019 2213 

I / I I 

I I I I I 

COMMENTS: 

NO. 

qe 1 of 1 
FORM IV VOA-GCMS 



FORM 1 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

.ab Name: ETC, INC. _ 

Lab Code: Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ID: 2.00 (mm) 

Soil Extract Volume: (-1 

Contract: 

SAS No.: 

CLIENT SAMPLE NO. 

I I 
0314-V3BLKl 

I 

SDG No.: 9803-313 

Lab Sample ID: 

Lab File ID: 0501004 

Date Received: 

Date Analyzed: 03/14/98 

Dilution Factor: 1.63 

Soil Aliquot Volume: (UL 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q CAS NO. COMPOUND 

67-64-l--------- Dichlorodifluoromethane 
74-87-3 ---------Chloromethane 
75-01-4 ---------Vinyl Chloride 
74-83-9 ---------Bromomethane 
75-00-3 ---------Chloroethane 
75-69-4 ---------Trichlorofluoromethane 
110-00-9 --------Furan 
107-02-8 

-- --------Acrolein 
67-64-l ---------Acetone 
76-13-l---------1,1,2-trichloro-1,2,2-triflu 
75-35-4--------- l,l-Dichloroethene 
75-05-8 ---------Acetonitrile 
74-88-4---------Iodomethane - 
75-15-O---------Carbon DisuTfia; e 
75-09-2 ---------Methylene Chlori? le 
107-13-l --------Acrylonitrile - 
1634-04-4 -------Methyl-tertbutyl-E 
I56-60-5-------- trans-1,2-Dichloroethene 

:ther - 

lhloroethane 
- 

110-54-3 --------Hexane 
108-05-4 --------Vinyl Acetate 
108-20-3:-------dipe 
75-34-3 ---------l,l-Dic 
78-93-3 ---------Methyl-Ethyl Ketone 
109-99-g --------Tetrahydrofuran 
590-20-7 --------2,2-Dichloropropane 
156-59-4 --------cis-1,2-Dichloroethene 
141-78-G --------Ethyl Acetate 
67-66-3---------Chloroform 
74-g7-5--------- Bromochloromethane 
71-55-6-w------- l,l,l-Trichloroethane 

l,l-Dichloropropene 
-~ 563-58-6--m-v--- 

56-2-J-5--------- Carbon Tetrachloride 
71-43-2 ---------Benzene 

/ 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
50.0 
50.0 
2.00 
2.00 
50.0 
2.00 
2.00 
20.9 
50.a 
2.00 
2.oc 
2.oc 
5o.c 
2.oc 
2.oc 
5o.c 
2.oc 
2.oc 
2.00 
50.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

'1 
11 

1 
I 1 

I 1 

I 

I 

1 

1 

) 

) 

I 

) 

1 

1 

1 
1 
1 

11 
/ 1 
, 1 
I 1 

_ . 

J 
J 
J 
LJ 
LJ 
2 
IT 
3 
u 
u 
LJ 
u 
u 
u 

u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
3 
J 
J 
U 
U 
U 
LJ 
U 

FORM I VOA-GCMS 



FORM 1 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

I I 

P; $ab Name: ETC, INC. 

Lab Code: Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.0 (g/mL) G 

Level: (low/mea) LOW 

% Moisture: not dec. 

GC Column: ID: 2.00 mw 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

0314-V3BLKl 
Contract: 

SAS No.: SDG No.: 9803-313 

Lab Sample ID: 

Lab File ID: 05OlQO4 

Date Received: 

Date Analyzed: 03/14/98 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

107-06-2 --------1,2-Dichloroethane 
79-Ol-6---------Trichloroethene 
78-87-5--------- 1,2-Dichloropropane 
75-27-4 ---------Bromodichloromethane 
74-95-3 ---------Dibromomethane 
1(-~8-10-1-------- 4-Methyl-2-Pentanone 
10061-01-5 ------cis-1,3-Dichloropropene 
108-88-3 --------Toluene 
109-60-4 --------n-Propyl Acetate 
10061-02-6 ------trans-1,3-Die chloropropene 7g-o()-5--------- 1,1,2-Trichloroethane 
591-78-6--------2-Hexanone 
142-28-9 --------1,3-Dichloropropane 
110-75-O --------2-Chloroethylvinyl Ether 
127-18-4 --------Tetrachloroethene 
124-48-l-------- Chlorodibromomethane 
106-93-4-------- 1,2-Dibromoethane 
108-90-7 --------Chlorobenzene 
630-20-6--------1,1,1,2-Tetrac,hloroethane 
1330-20-7-------Xylene-mp 
100-41-4 --------Ethylbenzene 
95-47-6 ---------Xylene-o 

lOO-42-5--------Styrene 
75-25-2---------Bromoform 
98-82-8---------Isopropylbenzene 
7g-34-5---------e 1,1,2,2-Tetrachloroethane 
96-18-4 ---------1,2,3-Trichloropropane 
108-86-l --------Bromobenzene 
103-65-l --------n-Propylbenzene 
IlO-57-6------Be trans-1,4-Dichloro-2-butene- 
95-49-8---------2-Chlorotoluene 
108-67-8-------- 1,3,5-Trimethylbenzene 
106-43-4--------4-Chlorotoluene 

2.00 
2.00 
2.00 
2.00 
2.00 
50.0 
2.00 
2.00 
2.00 
2.00 
2.00 
50.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.10 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.oa 
2.00 
2.00 
2.00 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA-GCMS 



FORM 1 CLIENT SAMPLE NO. 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

0314-V3BLKl 
,ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix: (soil/water) SOIL Lab Sample ID: 

Sample wt/vol: 10.0 (g/mL) G Lab File ID: 0501004 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 03/14/98 

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

I 
95-6-J-6--------- 1,2,4-Trimethylbenzene 
135-98-8 --------set-Butylbenzene 
98-06-6 ---------tert-Butylbenzene 
99-87-6 ---------4-Isopropyltoluene 
111-44-4 --------dcee 
541-73-l--------1,3-Dichlorobenzene 
106-46-7-------- 1,4-Dichlorobenzene 
104-51-8--------n-Butylbenzene 
g5-50-1--------- 1,2-Dlchlorobenzene 
96-12-8--------- 1,2-Dibromo-3-chloropropane- 
12-J-82-1-------- 1,2,4-Trichlorobenzene 
87-63-3 ---------Hexachlorobutadiene 
91-20-3 ---------Naphthalene 
87-61-6--------- 1,2,3-Trichlorobenzene 
97-63-2 ---------Ethyl methacrylate 
80-62-6 ---------Methyl methacrylate 
78-83-l ---------1sobutyl Alcohol 

2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
50.0 u 
2.00 u 

FORM I VOA-GCMS 



FORM 3 
SOIL VOA-GCMS LAB CONTROL SAMPLE 

,- 
ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0314-V3LCS Level :(low/med) LOW 

#. Column to be lsed to fl g recover and RPD vale s with an ast Fisk 

COMPOUND 
======================== 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethen 
l,l-Dichloroethane 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloroprope 
1,1,2-Trichloroethane 
Tetrachloroethene 
Chlorodibromomethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
1,1,2,2-Tetrachloroetha 
1,3-Dichlorobenzene 

SPIKE 
ADDED 
(w/Kg) _------we m----w--- 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

.20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

SAMPLE 
ZONCENTRATION 

(w/Kg) ------------ _____------- 

LCS 
ZONCENTRATION 

(w/Kg) ------------- m------------ 
12.2 
15.9 
24.8 
20.7 
20.4 
18.7 
30.4 
20.3 
18.6 
19.8 
20.7 
21.0 
20.2 
19.3 
21.9 
19.2 
19.5 
20.5 
20.1 
20.5 
18.6 
19.8 
18.2 
21.6 
23.7 
17.9 
20.2 
23.3 

LCS 

R:C # 
------ ------ 

61 
80 

124 
104 
102 

94 
152 
102 

93 
99 

104 
105 
101 

96 
110 

96 
98 

102 
100 
102 

93 
99 
91 

108 
118 

90 
101 
116 

QC. 
LIMITS 

REC. 
_--_-- ----- 

O-273 
O-251 
O-242 

14-230 
17-181 

O-234 
o-221 

54-156 
59-155 
51-138 
52-162 
70-140 
37-151 
49-155 
71-157 

O-210 
35-155 

O-227 
47-150 
17-183 
52-150 
64-148 
53-149 
37-160 
37-162 
45-169 
46-157 
59-156 

* Values outside of QC limits 

COMMENTS: 

,F-=- 
,,ge 1 of U FORM III VOA-GCMS 

0000’ 



FORM 3 
SOIL VOA-GCMS LAB CONTROL SAMPLE 

.m. 
ab Name: ETC, INC. _ Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0314-V3LCS Level:(low/med) LOW 

COMPOUND 
--------------------se- ----------_-----_----- 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

SPIKE 
ADDED 
tug/Kg) --------- _-----_-- 

20.0 
20.0 

CONCENTRATION 

-e------e---- ----------_-_ 

LCS 
CONCENTRATION 

(w/Kg) --__------_-- a------------ 
23.8 
23.4 

LCS 

R:C # 
------ --_--- 

119 
117 

L&S I 
REC. 

--__-- a----- 
18-190 
18-190 

# Column to be used to flag ret:1' ery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 30 outside limits 

COMMENTS: 

,,ge 2 of 2 
.-. 
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FORM 3 
SOIL VOA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

f@- ab Name: ETC, INC. _ Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-313-g Level:(low/med) LOW 

COMPOUND 
======================-- 

l,l-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

COMPOUND 
--__---------m-----e---- ----------------------- 

l,l-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

SPIKE SAMPLE 
ADDED CONCENTRATION 
(w/Kg) (w/Kg) --------- --------m-s-- --------- -----__------ 

100 0.000 
100 0.000 
100 0.000 
100 0.000 
100 0.000 

SPIKE 
ADDED 
tug/W) --__----- -------- 

100 
100 
100 
100 
100 I 

MSD MSD 
CONCENTRATION % 

(w/Kg) REC # 
-----_------- ------ ------------ ------ 

90.7 91 
87.2 87 

100 100 
95.8 96 

104 104 

MS 
CONCENTRATION 

(ug/Kg) ----__------- -----_------- 
82.8 
82.4 
93.7 
89.0 
98.5 

% 
RPD # 

------ ------ 
9 
6 
6 
8 
6 

MS 

R:C # 
------ ------ 

83 
82* 
94 
89 
98 

LIZ&S 
REC. 

====== 
69-118 
84-122 
84-119 
75-119 
go-111 

T 
QC L 

RPD 
------ ----- 

;: 
20 
20 
20 

I MITS 
REC. 

------ --_-- 
69-118 
84-122 
84-119 
75-119 
go-111 

# Column to be used ,to flag recovery and RPD va?lres with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 5 outside limits 
Spike Recovery: 1 out of 10 outside limits 

COMMENTS: 

FORM III VOA-GCMS 



FORM 4 
VOA-GCMS METHOD BLANK 

Ib Name: ETC, INC. _ 

Lab Code: Case No.: 

Lab File ID: 0501004 

Date Analyzed: 03/15/98 

GC Column: ID: 2 (mm> 
Instrument ID: VOC3 

SUMMARY 

Contract: 

CLIENT SAMPLE NO. 

0315-V3BLKl 

SAS No.: SDG No.: 9803-313 

Lab Sample ID: 

Time Analyzed: 1324 

Heated Purge: (Y/N) Y 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 I 

02 ( 

03 / 

04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 I 

COMMENTS: 

SAMPLE NO. 
============ 
0315-V3LCS 
9803-313-8 
9803-313-8MS 
9803-313-8MS 

LAB 
SAMPLE ID 

============== 

LAB TIME 
FILE ID ANALYZED 

___----------- __-------- ---------- 
0301002 1138 
0601005 1401 
1901018 2152 
2001019 2228 

3e 1 of 1 
FORM IV VOA-GCMS 



FORM 1 CLIENT SAMPLE NO. 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

0315-V3BLKl 
ab Name: ETC, INC. _ Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix: (soil/water) SOIL Lab Sample ID: 

Sample wt/vol: 10.0 (g/mL) G Lab File ID: 0501004 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 03/15/98 

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UJ-J) Soil Aliquot Volume: (UL) 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG Q 

I 

67-64-I--------- Dichlorodifluoromethane 
74-87-3 ---------Chloromethane 
75-01-4 ---------Vinyl Chloride 
74-83-9---------Bromomethane 
75-OO-3---------Chloroethane 
75-69-4 ---------Trichlorofluoromethane 
110-00-9 --------Fur-n 
107-02-8 --------Acrolein 
67-64-l ---------Acetone 
76-13-l---------1,1,2-trichloro-1,2,2-triflu 
75-35-4--------- l,l-Dichloroethene I 
75-05-8 ---------Acetonitrile 
74-88-4 ---------1odomethane 
75-15-O---------Carbon DisuTfia e 
75-09-2 ---------Methylene Chlori? ie 
107-13-l --------Acrylonitrile 
1634-04-4 -------Methyl-tertbum :ther 
I56-60-5-------- trans-1,2-Dichloroethene 

- 
- - 

110-54-3 --------Hexane 
108-05-4-,-------Vinyl Acetate 
108-20-3 --------dipe 
75-34-3 --------- l,l-Die : hloroethane 
78-93-3 ---------Methyl-Ethyl Ketone 
109-99-g --------Tetrahydrofuran 
5go-20-7-------. 2,2-Dichloropropane 
156-59:4---T ----cis-1,2-Dichloroethene 
141-78-6--------Ethyl Acetate 
67-66-3 ---------Chloroform 
74-97-5---------Bromochlorbm ethane 
71-55-6--------- l,l,l-Trichloroethz ?. 
56-J-58-6-------- l,l-Dichloropropene 
56-23-5-m------- Carbon Tetrachloride 
71-43-2 ---------Benzene 

2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
50.0 u 
50.0 u 
2.00 u 
2.00 u 
50.0 u 
2.00 u 
2.00 u 

0.293 J 
50.0 u 
2.00 u 
2.00 u 
2.00 u 
50.0 u 
2.00 u 
2.00 u 
50.0 u 
2.00 u 
2.00 u 
2.00 u 
50.0 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 
2.00 u 

FORM I VOA-GCMS 



FORM 1 CLIENT SAMPLE NO. 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

F-- 
ab Name: ETC, INC. 

Lab Code: Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ID: 2.00 (mm) 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

Contract: 

SAS No.: SDG 

Lab Sample ID: 

Lab File ID: 

0315-V3BLKl 

No.: 9803-313 

0501004 

Date Received: 

Date Analyzed: 03/15/98 

Dilution Factor: 1.0 

Soil Aliquot Volume: 

Q 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

(UL) 

IO7-06-2-------- 1,2-Dichloroethane 
79-Ol-6---------Trichloroethene 
78-87-5--------- 1,2-Dichloropropane 
75-2-j-4--------- Bromodichloromethane 
74-95-3 ---------Dibromomethane 
108-10-l-------- 4-Methyl-2-Pentanone 
10061-01-5 ------cis-1,3-Dichloropropene 
108-88-3 --------Toluene 
109-60-4--------n-Propyl Acetate 
10061-02-6 ------trans-1,3-Dichloropropene 
7g-oo-5--------- 1,1,2-Trichloroethane 
591-78-6--------2-Hexanone 
142-28-g-------- 1,3-Dichloropropane 
110-75-O-------- 2-Chloroethyl vinyl Ether 
127-18-4 --------Tetrachloroethene 
124-48-I-------- Chlorodibromomethane 
106-93-4-------- 1,2-Dibromoethane 
108-90-7 --------Chlorobenzene 
630-20-6--------1,1,1,2-Tetrachloroethane 
1330-20-7-------Xylene-mp 
100-41-4 -------Ethylbenzene 
95-47-fi---------Xvlene-0 -- _. - --A ----- - 

loo-42-5--------Styrene 
75-25-2 ---------Bromoform 
98-82-8---------Isopropylbenzene 
79-34-5--------- 1.1.2.2-Tetrachloroethane 
96-i-8-4 ---------1;2;3LTrichloropropane 
108-86-l --------Bromobenzene 
103-65-l--------n-Propylbenzene 
110-57-6-----w-- trans-1,4-Dichloro-2-butene- 
95-49-8---------2-Chlorotoluene 
108-67-8-------- 1,3,5-Trimethylbenzene 
106-43-4--------4-Chlorotoluene 

2.00 
2.00 
2.00 
2.00 
2.00 
50.0 
2.00 
2.00 
2.00 
2.00 
2.00 
50.0 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

u 
u 
u 
u 
U 
U 
U 
U 
u 
u 
u 
u 

:: 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA-GCMS 
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FORM 1 CLIENT SAMPLE NO. 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

ab Name: ETC, INC. 

Lab Code: Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: 10.0 (g/mL) G 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ID: 2.00 (mm) 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

Contract: 

SAS No.: SDG 

Lab Sample ID : 

Lab File ID: 

0315-V3BLKl 

No. : 9803-313 

0501004 

Date Received: 

Date Analyzed: 03/15/98 

Dilution Factor: 1.0 

Soil Aliquot Volume: (l-w 

CONCENTRATION UNITS: 
(ug/L or ug/Kg) UG/KG 

95-63-6------m-- 1,2,4-Trimethylbenzene 
135-98-8-------- set-Butylbenzene 
98-06-6--------- tert-Butylbenzene 
99-87-6---v----- 4-Isopropyltoluene 
111-44-4 --------dcee 
541-73-l--------1,3-Dichlorobenzene 
1(-)6-46-7-------- 1.4-Dichlorobenzene 
if)&&~ --------n:Butylbenzene 
g5-50-1--------- 1,2-Dichlorobenzene 
96-12-8--------- 1;2-Dibromo-3-chloropropane- 
12()-82-l-------- 1,2,4-Trichlorobenzene 
87-63-3 ---------Hexachlorobutadiene 
91-20-3---------Naphthalene 
87-61-6--------- 1,2,3-Trichlorobenzene 
97-6-J-2--------- Ethyl methacrylate 
80-62-6---------Methyl methacrylate 
78-83-l---------Isobutyl Alcohol 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
2.00 
50.0 
2.00 

Q 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA-GCMS 
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FORM 3 
SOIL VOA-GCMS LAB CONTROL SAMPLE 

;f-+--- ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0315-V3LCS Level: (low/med) LOW 

:- 

#- 

COMPOUND 
==--==================== 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethen 
l,l-Dichloroethane 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3;Dichloroprope 
1,1,2-Trichloroethane 
Tetrachloroethene 
Chlorodibromomethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
1,1,2,2-Tetrachloroetha 
1,3-Dichlorobenzene 

Column to be used to f1 

SPIKE 
ADDED 
(w/W) m-------w m------v- 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

J recover 

SAMPLE 
CONCENTRATION 

(w/W) _---------se _____------- 

and RPD va‘u 

LCS 
ZONCENTRATION 

tug/Kg) _____-------- _____-------- 
15.4 
20.2 
29.0 
22.5 
24.8 
19.8 
19.8 
20.1 
18.2 
19.1 
19.7 
18.0 
16.0 
18.6 
20.6 
18.0 
18.6 
18.0 
18.2 
18.5 
16.5 
19.1 
16.7 
19.8 
22.4 
18.3 
18.1 
21.6 

; with an ast ei 

LCS 
Rk # _----- ------ 

77 
101 
145 
112 
124 

99 
99 

100 
91 
96 
98 
90 
80 
93 

103 
90 
93 
90 
91 
92 
82 
96 
84 
99 

112 
92 
90 

108 

'isk 

QC. 
LIMITS 
REC. 

c==== 
O-273 
O-251 
O-242 

14-230 
17-181 

O-234 
o-221 

54-156 
59-155 
51-138 
52-162 
70-140 
37-151 
49-155 
71-157 

O-210 
35-155 

O-227 
47-156 
17-183 
52-150 
64-148 
53-149 
37-16C 
37-162 
45-169 
46-157 
59-156 

* Values outside of QC limits 

COMMENTS: 

,&ge 1 of 2 
,f-- 

FORM III VOA-GCMS 
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FORM 3 
SOIL VOA-GCMS LAB CONTROL SAMPLE 

ab Name: ETC, INC. Contract: _ 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0315-V3LCS Level:(low/med) LOW 

COMPOUND 
--_-----------s------m- _____----__-----_------ 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

SPIKE 
ADDED 
tug/Kg) _-------- ----e---w 

20.0 
20.0 

CONCENTRATION 

----------m-s --_---------- 

# Column to be used to flag recovery and RPD values with an ast-risk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 30 outside limits 

COMMENTS: 

page 2 of 2 FORM III VOA-GCMS 
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FORM 3 
SOIL VOA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-313-8 Level:(low/med) LOW 

COMPOUND 
-----_--------------- --- ----- 

l,l-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

COMPOUND 
======================== 

l,l-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 

(w/Kg) 

_------se 
------e-v 

100 
100 
100 
100 
100 

SPIKE 
ADDED 
(ug/Kg) 

100 
100 
100 
100 
100 

SAMPLE MS 
CONCENTRATION CONCENTRATION 

(w/W) fug/Kg) ___---------- -----------me -----------em __---_------- 
0.000 79.6 
0.000 78.0 
0.000 86.2 
0.000 83.4 
0.000 97.9 

MSD 
CONCENTRATION 

tug/W) _____-------- ___---------- 
72.4 
71.2 
79.2 
77.2 
87.1 

I 

MSD 

R:C # 
------ ------ 

72 
71* 
79* 
77 
87* 

RED # 
------ _----- 

10 
9 
8 
8 

12 

T 

MS 

R:C # 
====== 

80 
78* 
86 
83 
98 

QC. 
LIMITS 

REC. 
====== 
69-118 
84-122 
84-119 
75-119 
go-111 

QC I., MITS 
RPD REC. 

------ ------ ------ ------ 
20 69-118 
20 84-122 
20 84-119 
20 75-119 
20 go-111 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 5 outside limits 
Spike Recovery: 4 out of 10 outside limits 

COMMENTS: 

FORM III VOA-GCMS 
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ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC/MS VOLATILE COMPOUNDS - WATER 

.Jlient Name : .*Ensafe /Allen & Hoshall 
Project Name : INavy 

ETC Order # : 9803-313 
Method (SW-8461 : 18260A 

HOLDING TIMES 

Sample Analysis : All samples analyzed within 14 days of collection. 

QUALITY CONTROL 

pC Batch Form 4 SUmmarv 
V3031401A 0314-V3BLKl 

System Monitorina Compounds FORM 2 
Surrogate recoveries within QC limits.* 
* 
Surrogate recoveries for Bromofluorobenzene were flagged as outside 
QC Limits in samples 9803-313-02MS/MSD(Nl2GSBO816). 

Laboratorv Control Sample FORM 3 
0314-V3LCS 

All criteria met. 

Matrix Spike / Matrix Spike Dup FORM 3 
9803-313-02 RPD : All analytes within QC limits. 
N12GSB0816 Spike Recovery : All analytes within QC limits.* 
* 
Recovery for Benzene was flagged outside QC Limits in the Matrix 
Spike Duplicate. MS recovery was within QC Limits. 

Recovery for Chlorobenzene was flagged outside QC Limits in the 
Matrix Spike. MSD recovery was within QC Limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0314-Va'LKl 

Methylene Chloride identified in 0314-V3BLKl at 12.9 ug/L. 

CALIBRATION 

BFB Daily 12 Hour Tune : All criteria met. FORM 5 
Initial Calibration : All criteria met. FORM 6 
Daily Calibration : All criteria met. FORM 7A 

Volatile Internal Standard Area and RT FORM 8 
Daily Check Standard(s) Internal Standard Areas and Retention Times 
within QC limits. 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC, 5971MSD 
Lhs$zequired : No dilutions required. 
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,y-, 

:- 

FORM 2 
WATER VOA-GCMS SYSTEM MONITORING COMPOUND RECOVERY 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: 

)age 1 of 1 FORM II VOA-GCMS 

01 
02 
03 

ii: 
06 
07 

ii: 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

-----------_ ------------ 
0314-V3LCS 
0314-V3BLKl 
9803-313-l 
9803-313-2 
9803-313-11 
9803-313-2MS 
9803-313-2MS 

SMCl SMC2 
(DBF)# (TOL)# -em--- ------ ------ -e---s 

91 96 
92 96 
87 95 
88 95 
90 93 
90 94 
93 95 

SMC3 
(BFB)# ------ ------ 

100 
104 
106 
106 
106 
110* 
109* 

SDG No.: 9803-313 

OTHER 

------ e----s 

TOT 
OUT 
--- --- 

: 
0 
0 
0 
1 
1 

QC LIMITS 
SMCl (DBF) = Dibromofluoromethane 
SMC2 (TOL) = Toluene-d8 ~Z-E:] 
SMC3 (BFB) = Bromofluorobenzene (88:107) 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 
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FORM 4 
VOA-GCMS METHOD BLANK SUMMARY 

CLIENT SAMPLE NO. 

ab Name: ETC, INC. I 0314-V3BLKl 
Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Lab File ID: 0401003 Lab Sample ID: 

Date.Analyzed: 03/14/98 Time Analyzed: 1224 

GC Column: ID: 2 

Instrument ID: VOC3 

(mm) Heated Purge: (Y/N) Y 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 
--------mm- 
0314-V3LCS 
9803-313-l 
9803-313-2 
9803-313-11 
9803-313-2MS 
9803-313-2MS 

FIgBID 
------------__ ---e-s------_ 
0301002 
1401013 
1501014 
1601015 
1701016 
1801017 

I I 
I 
I I 

I I I I 

I I 
I I 
I I 

I I 
I 

I 
COMMENTS: 

TIME 
ANALYZED 

--------__ --m-s----_ 
1132 
1835 
1911 
1948 
2024 
2100 

elofl 
FORM IV VOA-GCMS 
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FORM 1 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

I 

,ab Name: ETC, INC. 

Lab Code: Case No.: 

Matrix: (soil/water) WATER 

Sample wt/vol: 10.00 (g/mL) ML 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: ID: 2.00 (mm) 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

Contract: 
03X4-V3BLKl 

SAS No.: SDG No.: 9803-313 

Lab Sample ID: 

Lab File ID: 0401003 

Date Received: 

Date Analyzed: 03/14/98 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

CONCENTRATION UNITS: 
W/L or ug/Kg) UG/L 

67-64-I--------- Dichlorodifluoromethane 
74-87-3 ---------Chloromethane 
75-Ol-4---------Vinyl Chloride 
74-83-9 ---------Bromomethane 
75-00-3 ---------Chloroethane 
75-69-4 ---------Trichlorofluoromethane 
llO-OO-9--------Furan 
107-02-8 --------Acrolein 
67-64-l ---------Acetone 
76-13-1---------1,1,2-t= chloro-1.2.2-triflu -r -, ~------ 
75-35-4--------- 1,1-Dichloroethene 
75-05-8 ---------Acetonitrile 
74-88-4 ---------1odomethane 
75-15-o ---------Carbon Disulfide 
75-og-2--------- Methylene Chloride 
107-13-l--------Acrylonitrile 
1634-04-4-------Methyl-tertbutyl-Ether 
156-60-5 --------trans-1,2-Dichloroethene 
110-54-3 --------Hexane 
108-05-4--------Vinyl Acetate 
108-20-3--------dipe 
75-34-3 ---------l,l-Dichloroethane 
78-93-3---------Methyl-Ethyl Ketone 
109-99-9--------Tetrahydrofuran 
Fjg()-20-7-------- 2,2-Dichloropropane 
156-59-4 --------cis-1.2-Dichloroethene 
141-78-6--------Ethyl-Acetate 
67-66-3 ---------Chloroform 
74-97-5 ---------Bromochloromethane 
71-55-6------v-- l,l,l-Trichloroethane 
563-58-6-------- 1,1-Dichloropropene 
56-23-5 ---------Carbon Tetrachloride 
71-43-2 ---------Benzene 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
25.0 
25.0 
1.00 
1.00 
25.0 
1.00 
1.00 
12.9 
25.0 
1.00 
1.00 
1.00 
25.0 
1 00 
1.00 
25.0 
1.00 
1.00 
1.00 
25.0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Q 

LJ 
u 
u 
CJ 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

FORM I VOA-GCMS 
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FORM 1 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

ab Name: ETC, INC. _ 
0314-V3BLKl 

Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 0401003 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 03/14/98 

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0 

Soil Extract Volume: 

CAS NO. 

(UL) 

COMPOUND 

Soil Aliquot Volume: 

CONCENTRATION UNITS: 
W/L or ug/Kg) UG/L 

(W 

Q 

u 
u 
u 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

107-06-2 --------1,2-Dichloroethane 
79-01-6 ---------Trichloroethene 
-j-8-87-5--------- 1,2-Dichloropropane 
75-27-4 ---------Bromodichloromethane 
74-95-3 ---------Dibromomethane 
108-10-l-------- 4-Methyl-2-Pentanone 
10061-01-5------ cis-1,3-Dichloropropene 
108-88-3 --------Toluene 
109-60-4--------n-Propyl Acetate 
10061-02-6------ trans-1,3-Dichloropropene 
7g-o(-)-5--------- 1.1.2-Trichloroethane 
591-78-6--------2LHexanone 
142-28-g-------- 1,3-Dichloropropane 
110-75-O --------2-Chloroethvlvinvl Ether 
127-18-4 --------Tetrachloroethene 
124-48-1 --------Chlorodibromomethane 
106-93-4 --------1.2-Dibromoethane 
108-90-7 --------Chlorobenzene 
630-20-6--------1,1,1,2-Tetrachloroethane 
1330-20-7-------Xylene-mp 
lOO-41-4--------Ethylbenzene 
95-47-6 ---------Xvlene-o 
lOO-42-5--------&yrene 
75-25-2 ---------Bromoform 
98-82-8---------Isopropylbenzene 
7g-34-5--------- 1,1,2,2-Tetrachloroethane 
96-18-4--------- 1,2,3-Trichloropropane - 
108-86-l --------Bromobenzene 
103-65-l--------n-Propylbenzene 
110-57-6 --------trans-1,4-Dichloro-2-butene 
95-49-8 ---------2-Chlorotoluene 
108-67-8-------- 1,3,5-Trimethylbenzene 
106-43-4 --------4-Chlorotoluene 

1.00 
1.00 
1.00 
1.00 
1.00 
25.0 
1.00 
1.00 
1.00 
1.00 
1.00 
25.0 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

FORM I VOA-GCMS 
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FORM 1 
VOA-GCMS ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

,- 
ab Name: ETC, INC. Contract: 

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

Matrix: (soil/water) WATER Lab Sample ID : 

Sample wt/vol: 10.00 (g/mL) ML Lab File ID: 

0314-V3BLKl 

No. : 9803-313 

0401003 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 03/14/98 

GC Column: ID: 2.00 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) Soil Aliquot Volume: (UL) 

i”? 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
OWL or w/W UG/L Q 

95-6-J-6--------- 1,2,4-Trimethylbenzene 
135-98-8-----m-m set-Butylbenzene 
Cj8-()6-6--------- tert-Butvlbenzene 
99-87-6--------- 4-Isopropyltoluene 
111-44-4 --------dcee 
541-73-1 --------1.3-Dichlorobenzene 
IO6-46-7-------- 1;4-Dichlorobenzene 
104-51-8--------n-Butylbenzene 
gcj-50-1--------- 1,2-Dichlorobenzene 
96-12-8.m---...--- 
120-82-l 

1,2-Dibromo-3-chloropropane- 
--------1,2,4-Trichlorobenzene 

87-63-3 ---------Hexachlorobutadiene 
91-20-3---------Naphthalene 
87-6I-6--------- 1,2,3-Trichlorobenzene 
97+j3-2--------- Ethyl methacrylate 
8(-j-62-6--------- Methyl methacrylate 
78-83-l---------Isobutyl Alcohol 

1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
1.00 U 
25.0 U 
1.00 U 

FORM I VOA-GCMS 
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FORM 3 
WATER VOA-GCMS LAB CONTROL SAMPLE 

.- lb Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: 

Matrix Spike - Sample No.: 0314-V3LCS 

COMPOUND 
-----------------es-- ----------------------- 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
Trichlorofluoromethane 
l,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethen 
l,l-Dichloroethane 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
cis-1,3-Dichloropropene 
Toluene 
trans-1,3-Dichloroprope 
1,1,2-Trichloroethane 
Tetrachloroethene 
Chlorodibromomethane 
Chlorobenzene 
Ethylbenzene 
Bromoform 
1,1,2,2-Tetrachloroetha 
1,3-Dichlorobenzene 

SPIKE 
ADDED 
WI/L) -------- --------- 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

SAMPLE 
CONCENTRATION 

(El/L) -----------_ --------___ 

LCS 
CONCENTRATION 

(w/L) ------------- ---------___ 
12.2 
15.9 
24.8 
20.7 
20.4 
18.7 
30.4 
20.3 
18.6 
19.8 
20.7 
21.0 
20.2 
19.3 
21.9 
19.2 
19.5 
20.5 
20.1 
20.5 
18.6 
19.8 
18.2 
21.6 
23.7 
17.9 
20.2 
23.3 

LCS 

R:C # 
------ ------ 

61 
80 

124 
104 
102 

94 
152 
102 

93 
99 

104 
105 
101 

96 
110 

96 
98 

102 
100 
102 

93 
99 
91 

108 
118 

90 
101 
116 

Column to be used to fI 3 recwer and RPD valu e: s with an ast m 

* Values outside of QC limits 

I 

SDG No.: 9803-313 

L&S 
REC. 

------ ----_ 
O-273 
O-251 
O-242 

14-230 
17-181 

O-234 
o-221 

54-156 
59-155 
51-138 
52-162 
70-140 
37-151 
49-155 
71-157 

O-210 
35-155 

O-227 
47-150 
17-183 
52-150 
64-148 
53-149 
37-160 
37-162 
45-169 
46-157 
59-156 

COMMENTS: 

kdge 1 of 2 
F--. 

FORM III VOA-GCMS 



FORM 3 
WATER VOA-GCMS LAB CONTROL SAMPLE 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: 

Matrix Spike - Sample No.: 0314-V3LCS 

COMPOUND 
I======================== 

1,4-Dichlorobenzene 
1,2-Dichlorobenzene 

SPIKE 
ADDED 
(ug/L) --------- --------- 

20.0 
20.0 

SAMPLE 
CONCENTRATION 

(w/L) -----------__ ------------- 

SDG No.: 9803-313 

LCS 
CONCENTRATION 

(w/L) -----------__ ----s-m------ 
23.8 
23.4 

REC # REC. 
====== =c==== 

119 18-190 
117 18-190 

# Column to be used to flag recovery and RPD v;Iues with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 30 outside limits 

COMMENTS: 

,dge 2 of 2 
i@---., 

FORM III VOA-GCMS 
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FORM 3 
WATER VOA-GCMS MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-313-2 

COMPOUND 
------------------------ ------------------------ 

l,l-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

COMPOUND 
------------------------ ----------------------- 

l,l-Dichloroethene 
Benzene 
Trichloroethene 
Toluene 
Chlorobenzene 

SPIKE 
ADDED 
(w/L) 

========= 
100 
100 
100 
100 
100 

SPIKE MSD 
ADDED CONCENTRATION 
(ug/L) (w/L) --------- ------------- -----_--- ------------- 

100 81.1 
100 83.0 
100 93.5 
100 92.0 
100 106 

SAMPLE MS MS QC. 
CONCENTRATION CONCENTRATION % LIMITS 

(w/L) (w/L) REC # REC. 
----------___ ------------- ------ ------------- ------ ------------- ------ ------ 

0.000 87.2 87 70-110 
0.000 88.1 88 86-115 
0.000 107 107 86-119 
0.000 102 102 86-116 
0.000 116 116* go-110 

I 

------ ------ 
RED # 

====== 
7 
6 

13 
10 

9 

l- 
QC I. 

RPD 
------ ------ 

20 
20 
20 
20 
20 

MITS 
REC. 

70-110 
86-115 
86-119 
86-116 
go-110 

# Column to be used to flag recovery and-RPD values with an as:-erisk 

* Values outside of QC limits 

RPD: 0 out of 5 outside limits 
Spike Recovery: 2 out of 10 outside limits 

COMMENTS: 

FORM III VOA-GCMS 

000093 



Environmental Testing & Consulting, Inc. 

Quality Control Reports 

CC Method 8015M - Extractable Fraction 

000094 



ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC EXTRACTABLE FRACTION - SOIL 

Client Name 
Project Name 

: LEnsafe /Allen & Hoshall 
: -Navy 

ETC Order # : 9803-313 
Method (SW-8461 : ITz5;RO 

HOLDING TIMES 

Sample Extraction : All soil samples extracted within 14 days. 
Sample Analysis : All samples analyzed within 40 days of 

extraction. 

QUALITY CONTROL 

QC Batch Form 4 Summarv 
V21DRS44 0313-1BLK 

System Monitorins Comoounds FORM 2 
Surrogate recoveries within QC limits. 

Laboratorv Control Sample FORM 3 
0313-1LCS 

All criteria met. 

Matrix Spike / Matrix Spike Dup FORM 3 
9803-314-01 RPD : All analytes within QC limits. 

Spike Recovery : All analytes within QC limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0313-1BLK 

No Target Analytes detected above Practical Quantitation Limit. 

CALIBRATION 

Initiai Calibration 
Daily Calibration 

: All criteria met. FORM 6 
: All criteria met. FORM 7A 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC 
Dilutions Required : No dilutions required. 

,r\ 
' i 

I 
-(--jJ&& / , 

Laboratory Manaqer 

000095 



FORM 2 
SOIL TPH-EXT SYSTEM MONITORING COMPOUND RECOVERY 

3b Name: ETC, INC. 

Lab Code: Case No.: 

Level:(low/med) LOW 

3age 1 of 1 FORM II TPH-EXT 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

CLIENT 
SAMPLE NO. 

--------____ ------------ 
0313-1BLK 
0313-1LCS 
9803-314-l 
9803-314-1MS 
9803-314-1MS 
9803-313-3 
9803-313-4 
9803-313-5 
9803-313-6 
9803-313-7 
9803-313-s 
9803-313-g 
9803-313-10 

SMCl 
# ------ ------ 

76 
76 

8820 
80 
84 
72 
63 
77 
73 
70 
70 
86 

Contract: 

SMCl = OTP Surr 

# Column to be used to 

SAS No.: SDG No.: 9803-313 

SMC2 SMC3 
# # ------ ------ ------ ------ 

-- 

OTHER 

------ ------ 

m 
3UT 
=== 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

QC LIMITS 
(50-150) 

flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

000096 



FORM 4 CLIENT SAMPLE 
TPH-EXT METHOD BLANK SUMMARY 

,- 0313-1BLX 
ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Lab File ID: 1031301-07R Lab Sample ID: 

Date Analyzed: 03/13/98 Time Analyzed: 1357 

GC Column: DBSMS ID: 0.25 (mm) Heated Purge: (Y/N) N 

Instrument ID: DROl 

THIS METHOD BLANX APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

.- 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 

2 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 
--a--------- -------_____ 
0313-1LCS 
9803-314-l 
9803-314-1MS 
9803-314-1MS 
9803-313-3 
9803-313-4 
9803-313-5 
9803-313-6 
9803-313-7 
9803-313-8 
9803-313-g 
9803-313-10 

-. 

I I 
COMMENTS: 

LAB 
SAMPLE ID 

-------------- -------------- 

LAB 
FILE ID 

-------------_ -------------- 
1031301-10R 
1031301-12R 
1031301-13R 
1031301-14R 
1031301-17R 
1031301-18R 
1031301-19R 
1031301-20R 
1031301-21R 
1031301-22R 
1031301-23R 
1031301-24R 

TIME 
ANALYZED 

------____ --------__ 
1557 
1716 
1802 
1841 
2038 
2117 
2156 
2235 
2314 
2352 
0031 
0110 

I 
I 

I I I 
I I I 

I 
I I 

I 
I 1 I 

I I 
I I I 
I I I 
I I I 
I I I I 
I I 

-e 1 of 1 
FORM IV TPH-EXT 

NO. 



FORM 1 
TPH-EXT ORGANICS ANALYSIS DATA SHEET 

CLIENT SAMPLE NO. 

ab Name: ETC, INC. 

Lab Code: Case No.: 

Matrix: (soil/water) SOIL 

Sample wt/vol: G (g/W 

Level: (low/med) LOW 

% Moisture: not dec. 

GC Column: DB5MS ID: 0.25 (mm) 

Soil Extract Volume: (UL) 

\ 

,f-- 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Xg) MG/XG Q 

I I I 

Contract: 

SAS No.: SDG 

0313-1BLX 

No. : 9803-313 

Lab Sample ID: 

Lab File ID: 1031301-07R 

Date Received: 

Date Analyzed: 03/13/98 

Dilution Factor: 1.0 

Soil Aliquot Volume: (UL) 

----------------Total DRO 10.0 u 

FORM I TPH-EXT 



FORM 3 
SOIL TPH-EXT LAB CONTROL SAMPLE 

sb Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 0313-1LCS Level:(low/med) LOW 

COMPOUND 
I======================== 

Total DRO 

SPIKE 
ADDED 
Ow/W) --------- --------- 

28.6 

L&S 
REC. 

----- ------ 
50-150 

# Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 1 outside limits 

COMMENTS: 

FORM III TPH-EXT 



FORM 3 
SOIL TPH-EXT MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix Spike - Sample No.: 9803-314-l Level:(low/med) LOW 

I COMPOUND 
I======================== 

I Total DRO 

MS QC. 
% LIMITS -I REC # REC. 

===--= ====== 
110 50-150 

I 

P=- COMPOUND 
======================== 

Total DRO 
I 

SPIKE 
ADDED 
(mg/W --------- --------- 

28.2 

R:D # 
------ ------ 

11 

QC LIMITS 
RPD REC. 

------ ------ ------ ----_- 
20 50-150 

I 

# Column to La used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 1 outside limits 
Spike Recovery: 0 out of 2 outside limits 

COMMENTS : 

FORM III TPH-EXT 



,-- 

ENVIRONMENTAL TESTING AND CONSULTING, INC. 
MEMPHIS, TN 

CASE NARRATIVE 
GC EXTRACTABLE FRACTION - WATER 

Client Name 
Project Name 

: -Ensafe /Allen & Hoshall 
: ?avy 

ETC Order # : 9803-313 
Method (SW-8461 : ~T~l~RO 

HOLDING TIMES 

Sample Extraction : All water samples extracted within 7 days. 
Sample Analysis : ~11 samples analyzed within 40 days of 

extraction. 

QUALITY CONTROL 

9C Batch Form 4 Summarv 
V13DRA44 0312-1BLX 

System Monitorins Compounds FORM 2 
Surrogate recoveries within QC limits. 

Laboratory Control Sample FORM 3 
0312-1LCS 

All criteria met. 

Matrix Spike / Matrix Snike Dun FORM 3 
9803-316-04 RPD : All 

ps Spike Recovery : All 
analytes within QC limits. 
analytes within QC limits. 

Refer to Laboratory Control Sample(s) for system verification. 

Method Blank FORM 4 
0312-1BLX 

No Target Analytes detected above Practical Quantitation Limit. 

CALIBRATION 

Initial Calibration : All criteria met. FORM 6 
Daily Calibration : All criteria met. FORM 7A 

SAMPLE ANALYSIS 

Instrumentation : HP 5890 Series II GC 
Dilutions Required : No dilutions required. 

~~yl-&p~~ 
Laboratory Manager 

000101 



FORM 2 
WATER TPH-EXT SYSTEM MONITORING COMPOUND RECOVERY 

.F=-? ab Name: ETC, INC. 

Lab Code: 

Contract: 

SAS No.: SDG No.: 9803-313 Case No.: 

TOT 
OUT 
--- --- 

0 
0 
0 
0 
0 
0 
0 

SMC3 
# ------ ------ 

OTHER CLIENT SMCl 
SAMPLE NO. # ------------ ------ ----_------_ _----- 

0312-1BLK 77 
9803-313-l 75 
9803-313-2 78 
9803-316-4 86 
0312-1LCS 88 
9803-316-4MS 91 
9803-316-4MS 92 

SMC2 
# 

====== ------ ------ 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

QC LIMITS 
(50-150) SMCl = OTP Surr 

# Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D System Monitoring Compound diluted out 

Iage 1 of 1 FORM II TPH-EXT 

000102 



FORM 4 CLIENT SAMPLE 
TPH-EXT METHOD BLANK SUMMARY 

0312-1BLX 
ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Lab File ID: 1031301-05R Lab Sample ID: 

Date Analyzed: 03/13/98 Time Analyzed: 1238 

GC Column: DB5MS ID: 0.25 (mm) Heated Purge: (Y/N) N 

Instrument ID: DROl 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS and MSD: 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

SAMPLE NO. 
---------s-w ____-------- 
9803-313-l 
9803-313-2 
9803-316-4 
0312-1LCS 
9803-316-4MS 
9803-316-4MS 

LAB 
SAMPLE ID 

-------------- _-_----------- 

I I I 
I I I 

COMMENTS: 

LAB TIME 
FILE ID ANALYZED 

-------------- ---------- -------------- ---------- 
2031301-06R 1959 
2031301-07R 2038 
2031301-12R 2352 
2031301-22R 0621 
2031301-24R 0738 
2031301-25R 0818 

I 

I I 
I 

I I 
I 

I 

I I 

I I 
I I 

I I 
I I I 
I I 
I 

I 
-- 

I I I 
I I I 

I 
I I 
1 

I I 
I I I I 

I I 

NO. 

3e 1 of 1 
FORM IV TPH-EXT 

000103 



FORM 1 CLIENT SAMPLE NO. 
TPH-EXT ORGANICS ANALYSIS DATA SHEET 

0312-1BLK P-Y ! ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 9803-313 

Matrix: (soil/water) WATER Lab Sample ID: 

Sample wt/vol: 1000 (g/mL) ML Lab File ID: 1031301-05R 

Level: (low/med) LOW Date Received: 

% Moisture: not dec. Date Analyzed: 03/13/98 

GC Column: DB5MS ID: 0.25 (mm) Dilution Factor: 1.0 

Soil Extract Volume: (UL) 

CAS NO. COMPOUND 

----------------Total DRO 

CONCENTRATION UNITS: 
(w/L or ug/W MG/L Q 

0.100 u 

FORM I TPH-EXT 



FORM 3 
WATER TPH-EXT LAB CONTROL SAMPLE 

,- 'ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: 

Matrix Spike - Sample No.: 0312-1LCS 

SDG No.: 9803-313 

SPIKE SAMPLE LCS LCS 
ADDED CONCENTRATION CONCENTRATION % 

COMPOUND 
_____--__--------------- --------- ------------- ---Cm"!?---- 

OWL) (w/L) ' REC # REC. 
_----------------------- -------se ------------- ------------- ------ -----_ 

Total DRO 0.859 0.801 93 50-150 

# Column to La used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 0 outside limits 
Spike Recovery: 0 out of 1 outside limits 

COMMENTS: 

FORM III TPH-EXT 

00010s 



FORM 3 
WATER TPH-EXT MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

/@- ab Name: ETC, INC. Contract: 

Lab Code: Case No.: SAS No.: 

Matrix Spike - Sample No .: 9803-316-4 

SDG No.: 9803-313 

COMPOUND 
---------------------s-e ------------------------ 

Total DRO 

ADDED 
(w/L) ------s-w _-_------ 

0.859 

,/“““~ COMPOUND 
------------------------ __--------_-_-_----- 

Total DRO 

RED # 
------ ------ 

0 

QC LIMITS 
RPD REC. 

------ ------ ------ ----I 
20 50-150 

# Column to be used to flag i=covery and RPD values with an asterisk 

* Values outside of QC limits 

RPD: 0 out of 1 outside limits 
Spike Recovery: 0 out of 2 outside limits 

COMMENTS: 

FORM III TPH-EXT 



Appendix C 

Slug Test Graphs and Results 



CLIENT: bi##t! I COHPAISY: EnSafe Inc. 
LOCATIONJ: &b&h hwzsee I PROJECT : 6136401 

Fallina Head Test NlZGBlLS 

10. 

1. 

a.1 

0.01 

I I I I I I I I 1 I I I I I I I I 1 I I I I 

0.001 ' " ' I ""I ' "'hi1 'I 'I" 
0. 18. 36. !?I. 72. 90. 

Time (min) 

DATCI SET: 
'lWBlMLL.AQT 
EA!0/98 

QQUIFER HODEL: 
Unconfined 
SOLUTION HETHOD: 
Bouwer-R ice 

TEST DATA: 
H0= 1.3 ft 
rc= 0.083 ft 
rw= 0.3333 ft 
L = 10.55 ft 
b = 10.55 ft 
H = 10.55 ft 

PARAHETER ESTIHATES: 
K = 3.777E-05 ft/min 
t.J0 = 0.2548 ft 

AOTESOLU 



CLIENT: ki$#!Et! COHPAIIY: EnSafe hcl 
LOCATION: !ihwhh kmssf% I PROJECT : 6136481 

Risim Head Test NlZGBlLS 

10. 

0.01 

I I I I I I I I I I I I I I I I I I I I lj 

I I I I I I I I I I I I I I I I I I I I I ’ I 
0. 14. 28. 42. 56. 70. 

Tire bin) 

MTA SET: 
BWBIRISEAQT 
82/28/98 

RQU IFER HODEL: 
Unconfined 
SOLUTION HETHOD: 
Bouwer-R ice 

TEST DATA: 
H0= 1.3 ft 
rc= 0.083 ft 
r,= 0.3333 ft 
L = 10.55 ft 
b = 10.55 ft 
H = 10.55 ft 

PARCIHETER ESTIHMES: 
K = 3.09ZE-05 ftain 
yO = O.m ft 

AQTESOLU 



CLIENT: /sf)m 1 COtWiNY: EnSafe hi, 
LOCATION: !ilbIfh, knnessfz PROJECT : 8136481 

Fallincr Head Test NlZGBZLS 

I I I I 1 I I I I “I’ I II’1 I ‘Ill= 

r 

0.01 ""I""1 "1 I I I "'I 1 "I 
0. 18. 36. 54. 72. 90. 

Time (min) 

DATA SET: 
NW0ZFALLAQT 
BZ/ZBA8 

AQUIFER HODEL: 
Unconfined 
SOLUTION HETHOD: 
Bouwer-Rice 

TEST DATA: 
H0= 1.3 ft 
rc= 0.083 ft 
rw= 0.3333 ft 
L = 9.68 ft 

ii 
= 9.68 ft 
= 9.68 ft 

PARfMETER ESTIHATES: 
K = 2.83E-05 ftimin 
y0 = 0.294 ft 

AQTESOLU 



CLIENT: NSAMEM COHPANY: EnSafe Inc, 
LOQWM: Millington, Tennessee I PROJECT: 0136401 

Rising Head Test NlZGBZLS 

0.61 LJ I I 'I I I I I I I I I I I' I I I I 
0. 14. 28. 42. 56. 70. 

Time Cain) 

DATA SET: 
HW0ZRISE.AQT 
02&0/98 

AQUIFER HOTrFL: 
Unconfined 
SOLUTION HETHOD: 
Bouwer-Rice 

TEST DATA: 
HO= 1.3 ft 
rc= 0.083 ft 
rw= 0.3333 ft 
L = 9.68 ft 
b = 9.68 ft 
H = 9.68 ft 

PARfMETER ESTIHATES: 
in K = 2.393E-05 ft/m 

y0 = 0.2172 ft 

fiQTESOL\ 



CLIENT: HSAMEM COHPMIY: EnSafe Inc, 

LOCATION: Milling-ton, Tennessee PROJECT : H136-001 

Falling Head Test NlZGEi4LS I 

10. 

1. 

liEI’ ‘I Il’l II “I II ‘Ii1 1 I”‘: 

0.1 

0.61 

0.001 1 
0. 40. 80. l.20. 160. ma. 

Time (rain) 

ATA SET: 
WMFALLAQT 
Z/m/98 

QUIFER HODEL: 
nconf ined 
OLllTION HETHOD: 
#ouwer-Rice 

EST DATA: 
I0= 1.3 ft 
hc= 0.083 ft 
'w= 0.3333 ft 
, = 8.43 ft 
I = 8.43 ft 
I = 8.43 ft 

'ARAHETER ESTIHhTES: 
: = 2.703E-65 ftnnin 
j0 = 0.3015 ft 

flQTESOLU 



CLIENT: NSAMEM I COHPANY: EnSafe Inc, 
LOC~\TION: Millington, Tennessee“ PROJECT : 8136-001 

Risim Head Test NlZGB4LS 

0. 12. 24. 36. 
Time (min) 

48. 60. 

DATA SET: 
NW04RISE.AQT 
02/20/9B 

AQUIFER HODEL: 
Unconfined 
SOLUTION HETHOD: 
Bouwer-Rice 

TEST DATII: 
H0= 1.3 ft 
rc= 0.083 ft 
rw= 0.3333 ft 
L = 8.43 ft 
b = 8.43 ft 
IH = 8.43 ft 

PARAHETER ESTIHATES: 
K = 4.78ZE-05 ft/min 
y0 = 0.3626 ft 

AQTESOLU 



Falling Head Test N12GOlLS 
compny 
EnSafe Inc. 

p^‘ t- :no 
d-001 

&Lent 
NSAMEM 
locsit 
Millington, Tennessee 
tstdat 
2/9/98 
units 
1 
0 
0 
slugt5 
1.3 
0.083 
0.3333 
10.55 
10.55 
10.55 
0 
1 
189 
0.0033 2.062 1 
0.0066 0.693 1 
0.01 1.835 1 
0 q133 2.49 1 

166 2.011 1 
266 0.088 1 

b.03 0.977 1 
0.0333 1.078 1 
0.0366 0.636 1 
0.04 0.091 1 
0.0466 0.195 1 
0.05 0.507 1 
0.0533 0.592 1 
0.0566 0.444 1 
0.06 0.255 1 
0.0633 0.192 1 
0.0666 0.271 1 
0.07 0.381 1 
0.0733 0.419 1 
0.0766 0.368 1 
0.08 0.302 1 
0.0833 0.28 1 
0.0866 0.305 1 
0.09 0.343 1 
0.0933 0.356 1 
0.0966 0.34 1 
0.1 0.318 1 
0.1033 0.308 1 
0.1066 0.318 1 
r 1 0.331 1 

133 0.334 1 
-166 0.331 1 

,-~ 0.12 0.321 1 
0.1233 0.318 1 
0.1266 0.321 1 



0.13 0.327 1 
0.1333 0.327 1 
0.1366 0.327 1 

.P '. 0.324 1 
a33 0.321 1 

1466 0.321 1 
0.15 0.324 1 
0.1533 0.324 1 
0.1566 0.324 1 
0.16 0.324 1 
0.1633 0.324 1 
0.1666 0.324 1 
0.17 0.324 1 
0.1733 0.324 1 
0.1766 0.324 1 
0.18 0.324 1 
0.1833 0.324 1 
0.1866 0.321 1 
0.19 0.321 1 
0.1933 0.321 1 
0.1966 0.321 1 
0.2 0.321 1 
0.2033 0.321 1 
0.2066 0.321 1 
0.21 0.321 1 
0.2133 0.321 1 
0.2166 0.321 1 
0.22 0.321 1 
0 ?233 0.321 1 

L 0.321 1 
/.- -566 0.321 1 

~1.2733 0.318 1 
0.29 0.318 1 
0.3066 0.318 1 
0.3233 0.318 1 
0.34 0.315 1 
0.3566 0.315 1 
0.3733 0.315 1 
0.39 0.315 1 
0.4066 0.311 1 
0.4233 0.312 1 
0.44 0.312 1 
0.4566 0.312 1 
0.4733 0.308 1 
0.49 0.308 1 
0.5066 0.308 1 
0.5233 0.308 1 
0.54 0.308 1 
0.5566 0.305 1 
0.5733 0.305 1 
0.59 0.305 1 
0.6066 0.305 1 
0.6233 0.302 1 
0.64 0.302 1 
r ‘566 0.302 1 

733 0.302 1 
69 0.299 1 

y'-- 6.7066 0.299 1 
0.7233 0.299 1 
0.74 0.299 1 



0.7566 
0.7733 
0.79 

P-Y C 966 
233 

d4 
0.8566 
0.8733 
0.89 
1.09 
1.29 
1.49 
1.69 
1.89 
2.09 
2.29 
2.49 
2.69 
2.89 
3.09 
3.29 
3.49 
3.69 
3.89 
4.09 
4.29 
4.49 
4.69 
4 Q9 

3 

/f-----~ .9 
3.49 
5.69 
5.89 
6.09 
6.29 
6.49 
6.69 
6.89 
7.09 
7.29 
7.49 
7.69 
7.89 
8.09 
8.29 
8.49 
8.69 
8.89 
9.09 
9.29 
9.49 
9.69 
9.89 

89 
89 

-89 

.f"-=-- i7.89 
19.89 
21.89 

0.299 1 
0.299 1 

0.296 1 
0.296 1 
0.296 1 

0.296 1 
0.293 1 
0.293 1 

0.293 
0.283 
0.277 
0.271 
0.264 
0.261 
0.255 
0.252 
0.245 
0.242 
0.239 
0.236 
0.23 
0.226 
0.223 
0.22 
0.217 
0.214 
0.211 
0.211 
0.208 
0.204 
0.201 
0.198 
0.198 
0.195 
0.195 
0.192 
0.189 
0.189 
0.185 
0.182 
0.182 
0.179 
0.179 
0.176 
0.176 
0.173 
0.173 
0.17 
0.17 
0.167 
0.167 
0.163 
0.163 
0.163 

0.145 
0.135 
0.122 
0.113 
0.104 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1. 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
-I 0.094 I 



23.89 
25.89 
27.89 

,M-. - 79 
d9 

-89 
35.89 
37.89 
39.89 
41.89 
43.89 
45.89 
47.89 
49.89 
51.89 
53.89 
55.89 
57.89 
59.89 
61.89 
63.89 
65.89 
67.89 
69.89 
71.89 
73.89 
75.89 
77.89 
7- 89 

39 

,T---=-, 89 
ba.89 
87.89 
89.89 
<end> 

0.088 1 
0.081 1 
0.072 1 
0.066 1 
0.063 1 
0.056 1 
0.056 1 
0.053 1 
0.047 1 
0.044 1 
0.037 1 
0.034 1 
0.031 1 
0.031 1 
0.028 1 
0.025 1 
0.022 1 
0.022 1 
0.018 1 
0.018 1 
0.022 1 
0.018 1 
0.018 1 
0.015 1 
0.015 1 
0.012 1 
0.012 1 
0.009 1 
0.006 1 
0.006 1 
0.006 1 
0.003 1 
0.003 1 
0.003 1 



Rising Head Test N12GOlLS 
compny 
EnSafe Inc. 

,/ma., F ino 
j-001 

,ent 
NSAMEM 
locsit 
Millington, Tennessee 
tstdat 
2/9/98 
units 
1 
0 
0 
slugt5 
1.3 
0.083 
0.3333 
10.55 
10.55 
10.55 
0 

;99 
0.0034 0.75 1 
0.01 1.352 1 
0.0134 0.466 1 
0.0167 1.286 1 
f 2 1.497 1 

234 1.301 1 
b-3267 1.021 1 
0.03 1.163 1 
0.0334 1.216 1 
0.0367 1.071 1 
0.04 1.021 1 
0.0434 1.084 1 
0.0467 1.04 1 
0.05 0.974 1 
0.0534 0.967 1 
0.0567 0.958 1 
0.06 0.926 1 
0.0634 0.898 1 
0.0667 0.885 1 
0.07 0.87 1 
0.0734 0.841 1 
0.0767 0.819 1 
0.08 0.807 1 
0.0834 0.788 1 
0.0867 0.766 1 
0.09 0.75 1 
0.0934 0.734 1 
0.0967 0.718 1 
0.1 0.699 1 
P '034 0.687 1 

067 0.671 1 
\ .I. 0.658 1 
0.1134 0.643 1 
0.1167 0.63 1 
0.12 0.617 1 



0.1234 0.605 1 / 0.1267 0.595 1 
0.13 0.583 1 

,,@=- O -334 0.573 1 
j67 0.564 1 

-4 0.554 1 
0.1434 0.545 1 
0.1467 0.535 1 
0.15 0.526 1 
0.1534 0.52 1 
0.1567 0.51 1 
0.16 0.504 1 
0.1634 0.498 1 
0.1667 0.491 1 
0.17 0.485 1 
0.1734 0.479 1 
0.1767 0.472 1 
0.18 0.466 1 
0.1834 0.463 1 
0.1867 0.457 1 
0.19 0.454 1 
0.1934 0.447 1 
0.1967 0.444 1 
0.2 0.441 1 
0.2034 0.435 1 
0.2067 0.431 1 
0.21 0.428 1 
0.2134 0.425 1 
0.2167 0.422 1 
f ? 0.419 1 

,f@- 234 0.416 1 
b-2267 0.413 1 
0.23 0.409 1 
0.2334 0.406 1 
0.2367 0.403 1 
0.24 0.4 1 
0.2434 0.397 1 
0.2467 0.394 1 
0.25 0.394 1 
0.2534 0.39 1 
0.2567 0.387 1 

\ 0.26 0.387 1 
0.2634 0.384 1 
0.2667 0.381 1 
0.27 0.381 1 
0.2734 O.lj78 1 
0.2767 0.378 1 
0.28 0.375 1 
0.2834 0.375 1 
0.2867 0.372 1 
0.3034 0.365 1 
0.32 0.359 1 
0.3367 0.353 1 
0.3534 0.346 1 
0 77 0.34 1 

867 0.337 1 
LO34 0.334 1 

r"""\ b.42 0.327 1 
0.4367 0.324 1 
0.4534 0.321 1 



0.47 0.318 1 
0.4867 0.315 1 
0.5034 0.315 1 
0 ' 0.312 1 

.67 0.308 1 
2534 0.305 1 

0.57 0.305 1 
0.5867 0.302 1 
0.6034 0.299 1 
0.62 0.299 1 
0.6367 0.296 1 
0.6534 0.296 1 
0.67 01293 1 
0.6867 0.293 1 
0.7034 0.29 1 
0.72 0.29 1 
0.7367 0.286 1 
0.7534 0.286 1 
0.77 0.286 1 
0.7867 0.283 1 
0.8034 0.28 1 
0.82 0.28 1 
0.8367 0.28 1 
0.8534 0.277 1 
0.87 0.277 1 
0.8867 0.277 1 
0.9034 0.274 1 
0.92 0.274 1 
0.9367 
r 134 

/ p"-*\ 534 
1.3534 
1.5534 
1.7534 
1.9534 
2.1534 
2.3534 
2.5534 
2.7534 
2.9534 
3.1534 
3.3534 
3.5534 
3.7534 
3.9534 
4.1534 
4.3534 
4.5534 
4.7534 
4.9534 
5.1534 
5.3534 
5.5534 
5.7534 
c - ‘534 

334 
2,534 

,m L-5534 
6.7534 
6.9534 

0.274 1 
0.274 1 
0.261 1 
0.252 1 
0.245 1 
0.239 1 
0.233 1 
0.227 1 
0.223 1 
0.217 1 
0.214 1 
0.211 1 
0.2-4 1 
0.201 1 
0.198 1 
0.195 1 
0.192 1 
0.189 1 
0.186 1 
0.182 1 
0.179 1 
0.179 1 
0.176 1 
0.173 1 
0.17 1 
0.167 1 
0.167 1 
0.163 1 
0.163 1 
0.16 1 
0.16 1 
0.157 1 



7.1534 
7.3534 
7.5534 

F---~ - '-34 
334 

1534 
8.3534 
8.5534 
8.7534 
8.9534 
9.1534 
9.3534 
9.5534, 
9.7534 
9.9534 
11.9534 
13.9534 
15.9534 
17.9534 
19.9534 
21.9534 
23.9534 
25.9534 
27.9534 
29.9534 
31.9534 
33.9534 
35.9534 
3" 9534 

9534 

,-. 9534 
43.9534 
45.9534 
47.9534 
49.9534 
51.9534 
53.9534 
55.9534 
57.9534 
59.9534 
61.9534 
63.9534 
65.9534 
67.9534 
<end> 

0.154 1 
0.154 1 
0.151 1 
0.151 1 
0.148 1 
0.145 1 
0.145 1 
0.145 1 
0.141 1 
0.141 1 
0.138 1 
0.138 1 
0.135 1 
0.135 1 
0.132 1 

0.122 1 
0.113 1 
0.104 1 
0.097 1 
0.091 1 
0.085 1 
0.078 1 
0.075 1 
0.072 1 
0.069 1 
0.066 1 
0.063 1 
0.059 1 
0.056 1 
0.053 1 
0.053 1 
0.05 1 
0.05 1 
0.05 1 
0.047 1 
0.047 1 
0.044 1 
0.044 1 
0.044 1 
0.044 1 
0.041 1 
0.037 1 
0.037 1 
0.037 1 



Falling Head Test N12G02LS 
compny 
EnSafe Inc. 

lent 
NSAMEM 
locsit 
Millington, Tennessee 
tstdat 
2/9/98 
units 

6 
0 
slugt5 
1.3 
0.083 
0.3333 
9.68 
9.68 
9.68 
0 
i 

188 
0.0033 0.373 1 
0.0067 0.518 1 
0.01 0.683 1 
0 0133 0.885 1 

167 0.847 1 

:-~ ,2 1.107 1 
b-0233 0.088 1 
0.0267 1.157 1 
0.03 1.372 1 
0.0333 2.999 1 
0.0367 1.303 1 
0.04 0.702 1 
0.05 0.208 1 
0.0533 0.967 1 
0.0567 1.081 1 
0.06 0.651 1 
0.0633 0.107 1 
0.07 0.094 1 
0.0733 0.449 1 
0.0767 0.651 1 
0.08 0.582 1 
0.0833 0.354 1 
0.0867 0.189 1 
0.09 0.189 1 
0.0933 0.316 1 
0.0967 0.442 1 
0.1 0.474 1 
0.1033 0.404 1 
0.1067 0.309 1 
r '.l 0.278 1 

133 0.303 1 
-167 0.366 1 

/#my 0.12 0.398 1 
0.1233 0.392 1 
0.1267 0.347 1 



0.13 0.322 1 
0.1333 0.322 1 
0.1367 0.341 1 
c '4 0.366 1 

f---l 433 0.366 1 
~467 0.354 1 

0.15 0.341 1 
0.1533 0.335 1 
0.1567 0.341 1 
0.16 0.347 1 
0.1633 0.354 1 
0.1667 0.354 1 
0.17 0.347 1 
0.1733 0.341 1 
0.1767 0.341 1 
0.18 0.347 1 
0.1833 0.347 1 
0.1867 0.347 1 
0.19 0.347 1 
0.1933 0.341 1 
0.1967 0.341 1 
0.2 0.341 1 
0.2033 0.347 1 
0.2067 0.347 1 
0.21 0.347 1 
0.2133 0.341 1 
0.2167 0.341 1 
0.22 0.341 1 
0.2367 0.335 1 
f 533 0.335 1 

.7 0.335 1 
i""‘. ~-2867 0.335 1 

0.3033 0.335 1 
0.32 0.335 1 
0.3367 0.328 1 
0.3533 0.328 1 
0.37 0.328 1 
0.3867 0.328 1 
0.4033 0.328 1 
0.42 0.328 1 
0.4367 0.328 1 
0.4533 0.322 1 
0.47 0.328 1 
0.4867 0.322 1 
0.5033 0.322 1 
0.52 0.322 1 
0.5367 0.322 1 
0.5533 0.322 1 
0.57 0.322 1 
0.5867 0.322 1 
0.6033 0.322 1 
0.62 0.316 1 
0.6367 0.316 1 
0.6533 0.316 1 
P q7 0.316 1 

867 0.316 1 
1033 0.316 1 

r"" 
0.72 0.316 1 
0.7367 0.316 1 
0.7533 0.316 1 



0.77 0.316 1 
0.7867 0.316 1 
0.8033 0.316 1 

f---Y 
0 -? 0.309 1 

,67 0.309 1 
,533 0.309 1 

0.87 0.309 1 
0.8867 0.309 
1.0867 0.303 
1.2867 0.297 
1.4867 0.291 
1.6867 0.284 
1.8867 0.284 
2.0867 0.278 
2.2867 0.278 
2.4867 0.278 
2.6867 0.272 
2.8867 0.272 
3.0867 0.265 
3.2867 0.265 
3.4867 0.259 
3.6867 0.259 
3.8867 0.253 
4.0867 0.253 
4.2867 0.253 
4.4867 0.246 
4.6867 0.246 
4.8867 0.246 
5.0867 0.24 
c 367 0.24 

:- 867 0.24 
j-6867 0.24 
5.8867 0.234 
6.0867 0.234 
6.2867 0.234 
6.4867 0.234 
6.6867 0.227 
6.8867 0.227 
7.0867 0.227 
7.2867 0.227 
7.4867 0 ..-3.1 
7.6867 0.221 
7.8867 0.221 
8.0867 0.221 
8.2867 0.221 
8.4867 0.215 
8.6867 0.215 
8.8867 0.215 
9.0867 0.215 
9.2867 0.215 
9.4867 0.208 
9.6867 0.208 
9 -8867 0.208 
11.8867 0.189 
1‘ 8867 0.183 

3867 0.17 
8867 

/"" 1918867 
0.164 
0.151 

21.8867 0.145 
23.8867 0.139 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 

1 
1 
1 
1 
1 



25.8867 
27.8867 
29.8867 

/-+- ? 3867 
3867 

-8867 
37.8867 
39.8867 
41.8867 
43.8867 
45.8867 
47.8867 
49.8867 
51.8867 
53.8867 
55.8867 
57.8867 
59.8867 
61.8867 
63.8867 
65.8867 
67.8867 
69.8867 
71.8867 
73.8867 
75.8867 
77.8867 
79.8867 
8' 8867 
! 3867 

.F-\ 8867 
ot.8867 
89.8867 
<end> 

0.126 1 
0.12 1 
0.113 1 
0.107 1 
0.101 1 
0.101 1 
0.094 1 
0.088 1 
0.082 1 
0.075 1 
0.069 1 
0.063 1 
0.063 1 
0.063 1 
0.056 1 
0.05 1 
0.05 1 
0.05 1 
0.044 1 
0.044 1 
0.038 1 
0.038 1 
0.038 1 
0.031 1 
0.031 1 
0.038 1 
0.025 1 
0.025 1 
0.025 1 
0.025 1 
0.018 1 
0.018 1 
0.018 1 



Rising Head Test N12G02LS 
compny 
EnSafe Inc. 

_ r -jno 
6-001 

&ent 
NSAMEM 
locsit 
Millington, Tennessee 
tstdat 
2/9/98 
units 
1 
0 
0 
slugt5 
1.3 
0.083 
0.3333 
9.68 
9.68 
9.68 
0 
1 
203 
0.0034 0.278 1 
0.0067 0.411 1 
0.01 0.322 1 
0.0134 0.721 1 

234 0.512 1 

.- 
267 0.531 1 

L.3334 0.651 1 
0.0367 0.537 1 
0.04 0.309 1 
0.0434 0.493 1 
0.0467 1.283 1 
0.05 1.201 1 
0.0534 1.043 1 
0.0567 1.043 1 
0.06 1.056 1 
0.0634 1.018 1 
0.0667 0.955 1 
0.07 0.923 1 
0.0734 0.91 1 
0.0767 0.885 1 
0.08 0.847 1 
0.0834 0.803 1 
0.0867 0.784 1 
0.09 0.758 1 
0.0934 0.746 1 
0.0967 0.708 1 
0.1 0.683 1 
0.1034 0.664 1 
0.1067 0.651 1 
f- '1 0.632 1 

134 0.607 1 
-167 0.594 1 

,.- 0.12 0.575 1 
0.1234 0.544 1 
0.1267 0.537 1 



0.13 0.531 1 
0.1334 0.518 1 
0.1367 0.499 1 
0 -4 0.493 1 

x34 0.487 1 
,467 0.48 1 

0.15 0.48 1 
0.1534 0.461 1 
0.1567 0.455 1 
0.16 0.449 1 
0.1634 0.449 1 
0.1667 0.442 1 
0.17 0.436 1 
0.1734 0.43 1 
0.1767 0.423 1 
0.18 0.423 1 
0.1834 0.417 1 
0.1867 0.411 1 
0.19 0.411 1 
0.1934 0.404 1 
0.1967 0.404 1 
0.2 0.398 1 
0.2034 0.398 1 
0.2067 0.392 1 
0.21 0.392 1 
0.2134 0.385 1 
0.2167 0.385 1 
0.22 0.379 1 
0.2234 0.379 1 
I ?67 0.379 1 

3 0.373 1 
,f=- cl.2334 0.373 1 

0.2367 0.373 1 
0.24 0.366 1 
0.2434 0.366 1 
0.2467 0.366 1 
0.25 0.36 1 
0.2534 0.36 1 
0.2567 0.36 1 
0.26 0.36 1 
0.2634 0.354 1 
0.2667 0.354 1 
0.27 0.354 1 
0.2734 0.347 1 
0.2767 0.354 1 
0.28 0.347 1 
0.2834 0.347 1 
0.2867 0.347 1 
0.29 0.347 1 
0.2934 0.341 1 
0.2967 0.341 1 
0.3 0.341 1 
0.3034 0.341 1 
0.3067 0.341 1 
C 7234 0.341 1 

2 0.335 1 
I 567 0.328 1 

p"l 0.3734 0.328 1 
0.39 0.322 1 
0.4067 0.322 1 



0.4234 
0.44 
0.4567 
0 734 

,067 
0.5234 
0.54 
0.5567 
0.5734 
0.59 
0.6067 
0.6234 
0.64 
0.6567 
0.6734 
0.69 
0.7067 
0.7234 
0.74 
0.7567 
0.7734 
0.79 
0.8067 
0.8234 
0.84 
0.8567 
0.8734 
0.89 
c J67 

234 
.!f--~ b.94 

0.9567 
0.9734 
1.1734 
1.3734 
1.5734 
1.7734 
1.9734 
2.1734 
2.3734 
2.5734 
2.7734 
2.9734 
3.1734 
3.3734 
3.5734 
3.7734 
3.9734 
4.1734 
4.3734 
4.5734 
4.7734 
4.9734 
_ '734 c 

734 
,734 

pc"\ 5.7734 
5.9734 
6.1734 

0.316 1 
0.316 1 

0.309 1 
0.309 1 

0.309 1 
0.303 1 
0.303 1 

0.303 1 
0.303 1 
0.303 1 

0.297 1 
0.297 1 
0.297 1 

0.29 1 
0.29 1 
0.29 1 

0.29 1 
0.29 1 
0.29 1 

0.284 1 
0.284 1 
0.284 1 

0.284 1 
0.284 1 
0.284 1 

0.284 1 
0.278 1 
0.278 1 

0.278 : 
0.278 
0.278 

0.278 
0.272 
0.272 
0.265 
0.259 
0.253 
0.246 
0.246 
0.24 
o.134 
0.234 
0.227 
0.227 
0.221 
0.221 
0.215 
0.215 
0.215 
0.208 
0.208 
0.202 
0.202 
0.202 
0.196 
0.196 
0.196 
0.196 
0.189 
0.189 

L 

1 
1 

1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



6.3734 
6.5734 
6.7734 

,/-Y 6 y"4 

>734 
7.5734 
7.7734 
7.9734 
8.1734 
8.3734 
8.5734 
8.7734 
8.9734 
9.1734 
9.3734 
9.5734 
9.7734 
9.9734 
11.9734 
13.9734 
15.9734 
17.9734 
19.9734 
21.9734 
23.9734 
25.9734 
27.9734 
2" 9734 

3734 
,y---. 9734 

dJ.9734 
37.9734 
39.9734 
41.9734 
43.9734 
45.9734 
47.9734 
49.9734 
51.9734 
53.9734 
55.9734 
57.9734 
59.9734 
61.9734 
63.9734 
65.9734 
67.9734 
<end> 

0.189 1 
0.183 1 
0.183 1 
0.183 1 
0.183 1 
0.177 1 
0.177 1 
0.177 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.17 1 
0.164 1 
0.164 1 
0.164 1 
0.164 1 
0.158 1 

0.158 1 
0.145 1 
0.139 1 
0.126 1 
0.12 1 
0.113 1 
0.107 1 
0.107 1 
0.101 1 
0.094 1 
0.094 1 
0.088 1 
0.082 1 
0.082 1 
0.075 1 
0.075 1 
0.075 1 
0.069 1 
0.069 1 
0.069 1 
0.063 1 
0.063 1 
0.063 1 
0.063 1 
0.057 1 
0.057 1 
0.05 1 
0.05 1 
0.05 1 



Falling Head Test N12G04LS 
compny 
EnSafe Inc. 

f- F in0 
j-001 I 

lent 
NSAMEM 
locsit 
Millington, Tennessee 
tstdat 
2/9/98 
units 
1 
0 
0 
slugt5 
1.3 
0.083 
0.3333 
8.43 
8.43 
8.43 
0 

;10 
0.0033 0.58 1 
0.0066 1.989 1 
0.01 1.254 1 
0 0133 0.088 1 

166 0.239 1 
,2 1.302 1 

b-0233 2.513 1 
0.0266 1.5 1 
0.03 1.201 1 
0.0333 0.753 1 
0.0366 1.166 1 
0.04 1.418 1 
0.0433 0.041 1 
0.0466 0.173 1 
0.05 0.722 1 
0.0533 1.113 1 
0.0566 0.353 1 
0.06 0.34 1 
0.0666 0.479 1 
0.07 0.829 1 
0.0733 0.753 1 
0.0766 0.365 1 
0.08 0.145 1 
0.0833 0.268 1 
0.0866 0.51 1 
0.09 0.605 1 
0.0933 0.479 1 
0.0966 0.324 1 
0.1 0.296 1 
f '033 0.391 1 

066 0.479 1 
-1 0.469 1 

0.1133 0.397 1 
0.1166 0.35 1 
0.12 0.368 1 



0.1233 0.416 1 
0.1266 0.435 1 
0.13 0.413 1 

,- O 
733 0.378 1 
266 0.372 1 

14 0.391 1 
0.1433 0.409 1 
0.1466 0.406 1 
0.15 0.391 1 
0.1533 0.381 1 
0.1566 0.384 1 
0.16 0.394 1 
0.1633 0.397 1 
0.1666 0.391 1 
0.17 0.384 1 
0.1733 0.384 1 
0.1766 0.387 1 
0.18 0.391 1 
0.1833 0.391 1 
0.1866 0.387 1 
0.19 0.384 1 
0.1933 0.384 1 
0.1966 0.384 1 
0.2 0.384 1 
0.2033 0.384 1 
0.2066 0.381 1 
0.21 0.381 1 
0.2133 0.384 1 
0.2166 0.384 1 
I ! 0.384 1 

f-+---, 233 0.381 1 
t/.2266 0.381 1 
0.23 0.381 1 
0.2333 0.381 1 
0.2366 0.381 1 
0.24 0.381 1 
0.2433 0.381 1 
0.2466 0.381 1 
0.25 0.381 1 
0.2533 0.381 1 
0.2566 0.381 1 
0.26 0.378 1 
0.2633 0.378 1 
0.28 0.378 1 
0.2966 0.378 1 
0.3133 0.375 1 
0.33 0.375 1 
0.3466 0.375 1 
0.3633 0.375 1 
0.38 0.372 1 
0.3966 0.372 1 
0.4133 0.372 1 
0.43 0.368 1 
0.4466 0.368 1 
r- '633 0.368 1 

8 0.368 1 
. .966 0.365 1 

,/@a., 0.5133 0.365 1 
0.53 0.365 1 
0.5466 0.365 1 



0.5633 
0.58 
0.5966 

~466 
0.6633 
0.68 
0.6966 
0.7133 
0.73 
0.7466 
0.7633 
0.78 
0.7966 
0.8133 
0.83 
0.8466 
0.8633 
0.88 
0.8966 
0.9133 
0.93 
1.13 
1.33 
1.53 
1.73 
1.93 
2 13 I 3 

,f-- 
3 

h-73 
2.93 
3.13 
3.33 
3.53 
3.73 
3.93 
4.13 
4.33 
4.53 
4.73 
4.93 
5.13 
5.33 
5.53 
5.73 
5.93 
6.13 
6.33 
6.53 
6.73 
6.93 
7.13 
- '3 

3 
i3 

/^- 
7.93 
8.13 
8.33 

0.365 1 
0.365 1 

0.362 1 
0.362 1 

0.362 1 
0.362 1 
0.362 1 

0.359 1 
0.359 1 
0.359 1 

0.359 1 
0.359 1 
0.356 1 

0.356‘ 1 
0.356 1 
0.356 1 

0.356 1 
0.353 1 
0.353 1 

0.353 1 
0.353 1 
0.353 1 

0.35 
0.343 
0.337 
0.334 
0.327 
0.321 
0.318 
0.315 
0.309 
0.305 
0.302 
0.299 
0.296 
0.293 
0.29 
0.286 
0.283 
0.28 
0.2.77 

0.274 
0.274 
0.271 
0.268 
0.268 
0.264 
0.261 
0.261 
0.258 
0.255 
0.255 
0.252 
0.249 
0.249 
0.245 
0.245 
0.242 
0.239 
0.239 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

1 
1 
1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



8.53 0.236 1 
8.73 0.236 1 
8.93 0.236 1 

0.233 1 
0.23 . 1 

23 0.23 1 
9.73 0.23 1 
9.93 0.227 1 
11.93 
13.93 
15.93 
17.93 
19.93 
21.93 
23.93 
25.93 
27.93 
29.93 
31.93 
33.93 
35.93 
37.93 
39.93 
41.93 
43.93 
45.93 
47.93 
49.93 
51.93 

93 

f-=- 
93 

d1.93 
59.93 
61.93 
63.93 
65.93 
67.93 
69.93 
71.93 
73.93 
75.93 
77.93 
79.93 
81.93 
83.93 
85.93 
87.93 
89.93 
91.93 
93.93 
95.93 
97.93 
99.93 
109.93 
- 7.93 

d> 

0.211 1 
0.198 1 
0.186 1 
0.176 1 
0.167 1 
0.157 1 
0.151 1 
0.141 1 
0.135 1 
0.126 1 
0.123 1 
0.113 1 
0.11 1 
0.104 1 
0.1 1 
0.094 1 
0.091 1 
0.085 1 
0.082 1 
0.078 1 
0.075 1 
0.069 1 
0.066 1 
0.063 1 
0.059 1 
0.059 1 
0.053 1 
0.053 1 
0.05 1 
0.047 1 
0.047 1 
0.041 1 
0.041 1 
0.037 1 
0.034 1 
0.034 1 
0.031 1 
0.028 1 
0.028 1 
0.025 1 
0.025 1 
0.022 1 
0.022 1 
0.018 1 
0.018 1 

0.009 1 
0.003 1 



Rising Head Test N12G04LS 
compny 
EnSafe Inc. 

f+- r jno 
6-001 

lent 
NSAMEM 
locsit 
Millington, Tennessee 
tstdat 
2/10/98 
units 
1 
0 
0 
slugt5 
1.3 
0.083 
0.3333 
8.43 
8.43 
8.43 
0 
1 
205 
0.0033 0.171 1 
0.0066 0.309 1 
0.01 0.986 1 
0 0133 0.737 1 

2 0.108 1 

!- ~233 1.037 1 
u-0266 0.933 1 
0.03 0.545 1 
0.0333 0.438 1 
0.0366 1.339 1 
0.04 1.878 1 
0.0433 1.27 1 
0.0466 0.838 1 
0.05 Ii.273 1 
0.0533 1.528 1 
0.0566 1.185 1 
0.06 0.964 1 
0.0633 1.185 1 
0.0666 1.308 1 
0.07 1.116 1 
0.0733 0.993 1 
0.0766 1.1 1 
0.08 1.166 1 
0.0833 1.056 1 
0.0866 0.98 1 
0.09 1.027 1 
0.0933 1.052 1 
0.0966 0.996 1 
0.1 0.945 1 
,- '033 0.961 1 

066 0.97 1 
11 0.936 1 

,f---- 0.1133 0.901 1 
0.1166 0.901 1 
0.12 0.901 1 



0.1233 0.879 1 
0.1266 0.854 1 
0.13 0.848 1 

F- O y; i-g; ; 

*4 0.81 1 
0.1433 0.797 1 
0.1466 0.791 1 
0.15 0.778 1 
0.1533 0.766 1 
0.1566 0.753 1 
0.16 0.744 1 
0.1633 0.734 1 
0.1666 0.725 1 
0.17 0.712 1 
0.1733 0.703 1 
0.1766 0.696 1 
0.18 0.687 1 
0.1833 0.677 1 
0.1866 0.668 1 
0.19 0.658 1 
0.1933 0.652 1 
0.1966 0.643 1 
0.2 0.636 1 
0.2033 0.627 1 
0.2066 0.621 1 
0.21 0.614 1 

' 0.2133 0.608 1 
0.2166 0.602 1 
r ! 0.595 1 

r""; 233 0.589 1 
u-2266 0.583 1 
0.23 0.58 1 
0.2333 0.573 1 
0.2366 0.57 1 
0.24 0.564 1 
0.2433 0.561 1 
0.2466 0.554 1 
0.25 0.551 1 
0.2533 0.548 1 
0.2566 0.542 1 
0.26 0.539 1 
0.2633 0.535 1 
0.2666 0.532 1 
0.27 0.529 1 
0.2733 0.526 1 
0.2766 0.523 1 
0.28 0.52 1 
0.2833 0.517 1 
0.2866 0.513 1 
0.29 0.513 1 
0.2933 0.51 1 
0.2966 0.507 1 
0.3 0.507 1 
0 '933 0.504 1 

j66 0.501 1 
. 21 0.501 1 

F‘=-- 0.3133 0.498 1 
0.3166 0.498 1 
0.32 0.494 1 



0.3233 0.491 1 
0.3266 0.491 1 
0.33 0.488 1 

f--O, 
'33 0.488 1 

0.479 1 
a666 0.472 1 

0.3833 0.466 1 
0.4 0.463 1 
0.4166 0.457 1 
0.4333 0.45 1 
0.45 0.447 1 
0.4666 0.444 1 
0.4833 0.438 1 
0.5 0.435 1 
0.5166 0.431 1 
0.5333 0.431 1 
0.55 0.428 1 
0.5666 0.425 1 
0.5833 0.422 1 
0.6 0.419 1 
0.6166 0.416 1 
0.6333 0.416 1 
0.65 o-413 1 
0.6666 0.409 1 
0.6833 0.406 1 
0.7 0.406 1 
0.7166 0.403 1 

* 0.7333 0.403 1 
o-75 0.4 1 
c '66 o-4 1 

/P--Y cI 88330 3;;3g71 1 

0:8166 - 0.394 1 
0.8333 0.394 1 
0.85 0.39 1 
0.8666 0.39 1 
O-8833 0.387 1 
0.9 0.387 1 
0.9166 0.387 1 
0.9333 0.384 1 
0.95 0.3c' 1 
0.9666 0.384 1 
0.9833 0.381 1 
1 0.381 1 
1.2 0.372 1 
1.4 0.363 1 
1.6 0.354 1 
1.8 0.347 1 
2 0.341 1 
2.2 0.335 1 
2.4 0.328 1 
2.6 0.325 1 
2.8 0.322 1 
3 0.316 1 
3 0.313 1 

0.309 1 
0.306 1 

F. i.; 0.3 1 
4 0.297 1 
4.2 0.294 1 



4.4 
4.6 
4.8 

;J‘@-- F 

5.: 
5.8 
6 
6.2 
6.4 
6.6 
6.8 
7 
7.2 
7.4 
7.6 
7.8 
8 
8.2 
8.4 
8.6 
8.8 
9 
9.2 
9.4 
9.6 
9.8 
10 

:- 
;; 
20 
22 
24 
26 
28 
30 
32 
34 
36 
38 
40 
42 
44 
46 
48 
50 
52 

0.29 1 
0.287 1 
0.284 1 

0.281 1 
0.278 1 
0.275 1 
0.272 1 
0.268 1 

0.265 1 
0.265 1 
0.262 1 
0.259 1 
0.256 1 

0.253 1 
0.253 1 
0.249 1 
0.246 1 
0.243 1 

0.243 1 
0.24 1 
0.237 1 
0.237 1 
0.234 1 

0.231 1 
0.231 1 
0.227 1 
0.227 1 
0.221 1 

0.221 1 
0.202 1 
0.186 1 
0.171 1 
0.158 1 
0.145 1 
0.133 1 
0.12 1 
0.108 1 
0.098 1 
0.089 1 
0.079 1 
0.07 1 
0.06 1 
0.054 1 
0.048 1 
0.038 1 
0.032 1 
0.026 1 
0.016 1 
0.01 1 
0.004 1 

<end> 



Appendix D 

Site Ranking Form 



UST SITE RANKING FORM 

Facility ID Number. - - N/A ------ 

Facility Name: Facility N-12 

Facility Address: Naval Support Activity Memphis 

Date Ranking Form wmpletcd: 4/3/98 

Geologic and Hydrogedogic Factors 

loo.0 Feet I 
DocumenL date, and page number where Mxmation can be verified: 1 score 1 45 
Contamination Assessment Report 4/3/98 25 

12 Minimum distance hetwan water table and contaminattd soil 
c 5.0 Feet 50 J 
5.1 to 10.0 Feet 45 
10.1 to 15.0 Feet 40 
15.1 to 30.0 Feet 35 
30.1 to 50.0 Feet 25 
50.1 to 75.0 Feet 15 
75.1 to 1OO.oFeet 10 
> 100.0 Feet 5 
No soil am&nation 0 
Document date, and page numhcf where information can be verifieb: !kon 5u 
Contamination Assessment Report 413198 20 

[3 Soil penneabiiCy 
Undetermintd 30 
>lOucmbec 30 
l(yc4 to W-6 ankc 20 
<1oh6cm/sec 10 
Documem date, and page number where information can be verified: 20 
Contamination Assessment Report 4/3/98 21 

14 Calculated gxmmd water flow rate 
cl0 feet/day 

f 
3 

10 to 40 fa%/day 6 
40 to 90 feWday 12 
90 to 130 feet/day 18 
130 to 260 feet/day 24 
> 260 feet/day 30 

.Kal?Zt 30 
Document. date, and page number where information can be verified: SCOIt 3 
Contamination Assessment Report 413398 32 



Receptor Factors 

ontamlnatlon ssessment 

Contamination Assessment Report 

Contamination Assessment Report 

Contamination Assessment Report 4/3/98 page 11 

8 



x-ir::iB Uk dlk 

Contaminant Factory 

Table 1 

Doament, date, and page numbers wkre information can k verified: 

1 12 BelUZIICinglUUfIdwatcr 
c 1.0 0 
1.1 to 10.0 25 
10.1 to 50.0 50 
50.1 to 100.0 100 
100.1 to sOO.0 200 
> 500.1 300 

score 25 

1 13 TPH in ground water 
c 1.0 0 
1.1 to 10.0 20 
10.1 to 50.0 40 
50.1 to loo.0 80 
100.1 to 500.0 120 

> 500.1 200 
score 0 

1 14 B-iIlsOil 
< 1.0 0 
1.1 to 5.0 25 
5.1 to 10.0 50 
Ll to 50.0 100 
B50.1 2al 

scan 0 

1 15 TPHi!lsOil 

< 1.0 0 
1.1 to 5.0 20 
5.1 to 10.0 40 
10.1 to 50.0 . 80 
MO. 1 100 

U 

I16 1 Totalsitescort ] 343 

9 
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