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EXECUTfVES~ARY 

The Department of the Navy's Engineering Field Division, Southern Division Naval Facilities 

Engineering Command (SOUTHDIV) is providing engineering support and contract services to the 

Naval Air Station (NAS) Memphis, Millington, Tennessee in support of their compliance with the 

Tennessee Department of Environment and Conservation (TDEC) Underground Storage Tank (UST) 

Division regulations. 

This Environmental Assessment Report (EAR) presents the findings of the assessment of petroleum 

hydrocarbon contamination associated with the underground storage tanks located near Building N-

126, NAS Memphis. 

The following conclusions and recommendations are based on information gathered during the 

assessment. 

Conclusions: 

• A petroleum release has occurred at this site. This release reportedly originated from three 

tanks that have since been removed (Tanks 7, 303, and 1241). 

• The aquifer can be classified as "non-drinking water" based on a water use survey in the 

vicinity of the site and water samples collected near the site which did not meet several 

primary and secondary drinking water standards. 

• Permeabilities of soil samples collected in native soil outside the tank pit exhibited average 

hydraulic conductivities ranging between 2.4 x 10-6 and 4.5 x 10-7 cm/s, which are typical 

permeabilities of clay. TDEC has established that cleanup levels for soil in a "non-drinking 

water aquifer" within this permeability range are 500 ppm (parts per million) for BTX 

(benzene, toluene and xylenes) and 1,000 ppm for TPH (total petroleum hydrocarbons). 

Groundwater cleanup levels for the "non-drinking water" classification are 0.070 ppm for 

benzene and 1.0 ppm for TPH. 
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• BTX and TPH concentrations in soil did not exceed the TDEC cleanup levels for a non­

drinking water aquifer in any of the analyzed soil samples. 

• TPH and benzene concentrations in groundwater exceeded the TDEC cleanup levels for a 

non-drinking water aquifer in two monitoring wells (N-MW-5 and N-MW-6). Monitoring 

well N-MW-5 is located adjacent to the tank pit and N-MW-6 is located approximately 100 

feet north of the tank pit. Petroleum hydrocarbons were not detected in the other four wells. 

• The groundwater beneath the site appears to flow toward the tank pit (adjacent to N-MW-5) 

and has a calculated hydraulic gradient ranging from 0.024 to 0.143 ft/ft. 

• Depth to the static water table ranges from 8 to 14 feet below grade. 

• Free product was not detected in any monitoring wells. 

Recommendations: 

• EnSafe/ Allen and Hoshall (E/ A&H) recommends the development of a Corrective Action 

Plan to determine the best course of action to remediate groundwater contamination at the 

site. 

v 



1.0 INTRODUCTION 

Final EAR - Building N-126 USTs 
Facility J.D. #0-791709 

NAS Memphis, Millington, Tennessee 
November 17, 1993 

On March 3, 1993, EnSafe/ Allen & Hoshall was retained by the Department of the Navy to conduct 

an Environmental Assessment at the Building N-126 UST site (Facility I.D. #0-791709) located at 

the Naval Air Station in Millington, Tennessee. The purpose of this investigation was to measure 

the presence or absence of petroleum hydrocarbons in the subsurface at the site. The source of the 

release was reportedly three leaking tanks, Tank Nos. 7, 303, and 1241. The quantity of the 

suspected release is not known. This investigation has been completed in accordance with the 

Tennessee Department of Environment and Conservation Guidelines of January 1992. 

1.1 Objectives and Scope 

The objectives of the Environmental Assessment were in accordance with the Tennessee Department 

of Environment and Conservation's (TDEC) UST Division. 

Objectives: 

• Determine whether soil and/or groundwater were contaminated. 

• Determine the horizontal and vertical extent of contamination, if any. 

• Determine the extent and thickness of free phase product, if any. 

• Describe the geology and hydrogeology beneath the site and the relationship with the 

contamination. 

• Laboratory analysis of select soil and water samples for various parameters to aid in the 

design of remedial alternatives, if necessary. These are included as Appendix H. 

The scope of work in this investigation included the following: 

• A soil screening survey over the site using a KV A soil sampler and a portable infrared 

spectrophotometer to determine optimum monitoring well/soil boring locations. 

1-1 
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• Installation of ten soil borings and six monitoring wells into the surficial aquifer to determine 

site-specific geologic and hydrogeologic characteristics. 

• Determine the groundwater classification (drinking or non-drinking) through a water use 

survey in the vicinity of the site, water quality analyses, and a yield test (if necessary). 

• Laboratory analysis of select soil and water samples for benzene, toluene, and xylenes (BTX) 

and for Total Petroleum Hydrocarbons (TPH) in the form of both Gasoline Range Organics 

(GRO) and Diesel Range Organics (DRO). 

• Laboratory analysis of select soil and water samples for various parameters to aid in the 

design of remedial alternatives, if necessary. 

• Identification of potential contamination pathways and receptors. 

1.2 Background Information/Previous Work 

In April 1992, National Salvage and Services Corporation was contracted to remove and provide 

proper closure documentation for USTs 7, 303, and 1241. After excavation and removal of the 

tanks, soil samples taken from the bottom of the pit at each comer of each tank indicated elevated 

levels of DRO-TPH. Table 1-1 lists the sample locations and analytical results. 

1-2 
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2.0 SITE DESCRIPTION 
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November 17, 1993 

The site, located south of Building N-126 and adjacent to the N-94 fuel farm, is currently in use as 

a fuel dispensing facility. The subject site location is provided in Figures 2-1 and 2-2. There are 

two concrete 100,000-gallon underground tanks (USTs 304 and 1239) containing No. 2 fuel oil 

located immediately east of the former location of the three USTs that were removed (UST systems 

7, 303, and 1241). UST 304 was taken out of service because of past problems with groundwater 

accumulating in the tank. The tank no longer contains No. 2 fuel oil and is believed to contain 

groundwater which has infiltrated from the surrounding soils. According to NAS Memphis 

personnel, fuel has not been observed in the tank's release detection wells. UST 1239 currently 

contains No. 2 fuel oil. 

UST 7 was a 560-gallon steel tank of unknown usage; however, the tank is presumed to have 

contained AVGAS. USTs 303 and 1241 were 25,000-gallon steel AVGAS storage tanks. The three 

tanks were located close to each other in a grassy area with some concrete/asphalt coverage. 

2.1 Discussion of Site Topography 

The site is located in a grassy area bordered on three sides by concrete and asphalt drives. The area 

immediately north of the former tank pit is a concrete containment area (for an oil/water separator) 

bordered on the north by a concrete parking lot and apron. The two fuel oil storage tanks discussed 

in Section 2.0 are located immediately east of the area. Approximately 2 feet of relief exists across 

the site with the higher elevations being to the north toward Building N-126. Consequently, surface 

water drains to the south into a series of storm drains (Figure 2-3). 

2-1 
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3.0 SOIL INVESTIGATION 

3.1 Soil Screening Survey 
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NAS Memphis, Millington, Tennessee 
November 17, 1993 

E/ A & H personnel were onsite May 10, 1993 to conduct a soil screening survey. The 

screening was conducted utilizing a K-V Analytical (KV A) Rotary Hefty System. The KV A 

system is a hand-held, electric rotary hammer used to advance a stainless steel soil probe to the 

desired depth. Samples were collected from discrete intervals in a Teflon sleeve located in the 

end of the soil sampler. Soil samples were analyzed onsite by E/ A & H personnel utilizing a 

General Analytical Corporation (GAC) portable infrared spectrophotometer (TPH Plus Analyzer) 

to screen the soil samples for TPH. 

A sample grid was established in the area of the former tank pit in a radial pattern. Figure 3-1 

shows the sampling grid pattern and the proposed sample locations. The soil probe was to be 

advanced to the depth of the bottom of the tank pit (approximately 16 ft. below land surface). 

Due to the stiff clays encountered during the soil screening activities, only a portion of the 

originally scheduled samples were collected. Samples that were collected indicated 

contamination migrating in a southwest direction. The results of the five samples that were 

collected and analyzed during the screening event are provided as Table 3-1. 

3.2 Regional and Site Specific Geology 

The site is located within the central Mississippi Embayment geologic province consisting of a 

200-mile wide trough or syncline that plunges southward along an axis which approximates the 

Mississippi River. The Embayment is filled with several thousand feet of sediment dating from 

the Quaternary to Cretaceous Periods (0 to 140 million years ago). The geology and 

hydrogeology consist of a thick sequence of unconsolidated Quaternary and Tertiary sediments. 

This sequence comprises the Wilcox Group, Claiborne Group and Terrace Deposits and the 

surficial Loess deposits (in ascending order). Two major aquifer systems are included in this 

sequence, the Fort Pillow Formation (Wilcox Group) and the Memphis Sand Formation (Lower 

3-1 
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Claiborne Group.) These aquifers provide approximately 95 percent of the municipal and 

industrial water supplies for the Memphis and Shelby County areas. These aquifers are overlain 

by the Jackson-Upper Claiborne confining unit (Jackson Clay, Cockfield, and Cook Mountain 

Formations). This significant confining unit retards the downward migration of shallow 

groundwater to the subordinate aquifers. Due to the confining nature of the Jackson-Upper 

Claiborne, and the limited (shallow) extent of the fuel release at the facility, impact to the lower 

aquifer systems is not a concern at this site. 

The Terrace deposits and the surficial loess deposits are stratigraphically above the Jackson 

Clay. The Terrace deposits consist of Pleistocene and Pliocene age sand, gravel, some clay with 

thin layers of a ferrugineous sandstone and conglomerates at the base. This unit ranges in 

thickness from 0 to 100 feet and has limited uses as a groundwater source for agricultural 

applications. 

The surficial loess deposits are windblown sediments comprised of silt, silty clay, clay and 

minor amounts of sand. Loess is typically 0 to 65 feet in the Memphis area. Water-bearing 

zones are present in this unit; however, yield is low and water quality is poor. 
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Shelby tube samples collected adjacent to boring B-5 at depth intervals of 11 to 13 and 16 to 18 

feet indicate average permeabilities of 2.4 x 10-6 and 4.5 x I0-7 em/sec. Shelby tube samples 

were analyzed in accordance with Method 9100 of Test Methods for Evaluation of Solid Waste, 

Third Edition (SW-846) and in general accordance with ASTM D-5084-90. The samples were 

collected from the zone suspected of having the highest permeability (8 feet to 10 feet) and from 

the soil-water interface (13 feet to 15 feet). Results of the permeability analysis are presented 

in Appendix B. 

On the basis of the "non-drinking water" classification of the aquifer and the low permeabilities 

of the site soils, the soil cleanup levels should be 500 and 1000 ppm for BTX and TPH, 

respectively (as specified under UST Regulations 1200-1-15 Appendix III). 

3.3 Soil Borings 

Nine soil borings were drilled to define the extent of soil contamination and to characterize the 

geology/surficial sediments beneath the site. 

Soil borings were drilled in conjunction with monitoring well installations. Soil samples were 

collected continuously using a 5-foot long, 2-inch inner diameter (ID) split barrel sampler 

through the hollow-stem augers to the terminating depth of the boring. Soil retrieved from the 

sampler was analyzed using a HNu Model GP101 Photoionization Detector (PID) to determine 

the interval exhibiting the highest concentration of Volatile Organic Compounds (VOCs). The 

interval exhibiting the highest PID reading was sampled and the soil placed immediately into one 

(1) 60 milliliter pre-cleaned glass volatile organic analysis (VOA) container and one (1) 125 

milliliter pre-cleaned glass container for laboratory analysis. 

Two to three soil samples were collected for laboratory analysis in soil borings with elevated 

PID readings. The soil sample exhibiting the most elevated PID reading, the deepest sample 
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with a PID reading and/or the soil sample above the soil water interface or the bottom of the 

boring (whichever was first encountered) were retained for laboratory analysis. In boreholes 

with no measurable PID readings, soil samples were retained from the boring's terminal depth 

or at the soil water interface, whichever was first encountered. Results of the organic vapor 

analysis are shown in Table 3-2. Soil samples were sent by overnight express for analysis. Soil 

samples were analyzed for BTEX and GRO-TPH using the Modified 8015/TN GR0.8020 and 

DRO-TPH using the Modified 8015/TN DRO Method. 

To prevent possible cross-contamination between boreholes, split-spoon samplers were 

completely disassembled and decontaminated between each sample collection. The 

decontamination procedure consisted of steam cleaning to remove any gross contamination, a 

wash in a laboratory-grade detergent and a tap water rinse. The samplers were then further 

decontaminated using a triple rinse consisting of deionized water. New disposable latex gloves 

were worn by field personnel at all times during sampling and decontamination procedures. 

Soil borings N-SB-1, N-SB-2, N-SB-5, N-SB-7, N-SB-8, and N-SB-9 were drilled to a depth of 

20 feet; N-SB-3 and N-SB-6 were drilled to a depth of 25 feet; and N-SB-4 was drilled to a 

depth of 18 feet. Placement of the initial borings was based on the information obtained from 

the soil screening survey. Soil types encountered during boring activities consisted primarily 

of silty clays from the surface to the terminating depth. Aside from slight color changes, there 

was very little stratification. The maximum depth penetrated was 25 feet below grade in borings 

N-SB-3 and N-SB-6, both of which terminated in a brown, soft silty clay. Lithologic cross 

sections generated from boring log data can be found in Figures 3-2, 3-3 and 3-4. Boring logs 

are included in Appendix A. 
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Discrete soil samples were collected from each boring and submitted to International 

Technologies Analytical Services in Knoxville, Tennessee for BTEX/GRO and DRO analyses. 

Laboratory results indicate measurable DRO concentrations in borings N-SB-3, N-SB-4, and 

N-SB-8 at concentrations of 110 mg/kg, 87 mg/kg, and 58 mg/kg respectively. Contaminants 

were detected from 7 to 21 feet below surface. BTEX and GRO concentrations of 2.0 mg/kg 

and 76 mg/kg were detected at the 7 to 9 foot interval in N-SB-8, respectively. The remaining 

soil samples were below the method detection limits. Figure 3-5 depicts soil boring locations. 

Soil analytical results are summarized in Table 3-3. Laboratory reports are included in 

Appendix B. 

Headspace analyses performed on soil samples indicated organic vapor concentrations above 

background levels in borings SB-1, SB-3, SB-4 and SB-8. The highest measured organic vapor 

concentration in SB-3, the boring closest to the tank pit, was 35 ppm at the 18 to 19-foot 

interval. Green staining and a petroleum odor was noted in soil samples collected from this 

depth. Laboratory results from this same depth interval did not detect BTEX constituents in the 

analyzed soil sample. Boring SB-8 had the highest measurable organic vapor concentration of 

600 mg/kg at the depth interval of 8 to 9 feet. As mentioned previously, this soil sample 

exhibited the most elevated BTEX and TPH concentrations. However, the analytical results 

were well below the 1,000 and 500 ppm TPH and BTEX soil cleanup levels. 

In addition to the above analyses, samples were analyzed for several parameters to aid in the 

development of a Corrective Action Plan. These parameters and their results are presented in 

Appendix H. 
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4.0 GROUNDWATER INVESTIGATION 
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A groundwater investigation was completed to assess the extent of groundwater contamination 

beneath the site and to allow characterization of the surficial aquifer. The locations of the 

monitoring wells installed are shown in Figure 4-1. 

4.1 Hydrogeology 

Groundwater Flow Direction 

Initial monitoring well placement was based on the assumption that surficial groundwater would 

be influenced by topography and would flow to the southwest. Static water level measurements 

at each well were collected on May 28, 1993 and June 3, 1993. Using these water level 

measurements, piezometric surface diagrams (Figures 4-2 and 4-3) were constructed to show 

groundwater flow direction. As the flow arrows indicate, groundwater flow was directed to the 

northwest on each day the measurements were collected. However, because N-MW-5 was 

contaminated and there were no wells located north of N-MW-5, another well location was 

selected. N-MW-6 was placed due north of N-MW-5 to investigate the potential for 

contaminant migration in that direction. 

The piezometric map of Figure 4-4 shows the water level data collected on July 20, 1993, which 

includes the new well information. This diagram indicates that local groundwater flow is 

directed toward the tank pit located near N-MW-5. The depression in the piezometric surface 

may be the result of increased infiltration into the tank pit or the result of reduced rainfall during 

the month of July which might have lowered the groundwater level. 

Groundwater Gradient 

The highest and lowest horizontal hydraulic gradients were calculated using the piezometric 

surface diagrams. The lowest gradient was calculated from Figure 4-2 (5/28/93) using the 

following relationship: 
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Lowest gradient = 2.28 ft. head change/96 ft. distance = 0.024 ft./ft. 

The highest gradient was calculated from Figure 4-4 (7 /20/93) with the following relationship: 

Highest gradient = 10 ft. head change/70 ft. distance = 0.143 ft./ft. 

The following relationship was used in determining the horizontal hydraulic gradient: 

Where: 

= t.h!L 

i = hydraulic gradient (ft./ft.) 

ah = change in peizometric surface elevation (ft.) 

L = distance over which peizometric surface elevation changes (ft.) 

Groundwater Flow Velocity 

The lowest and highest estimated groundwater flow velocities were calculated using the 

following formula: 

Where: 

V = Ki/fle 

V = groundwater velocity 

K = horizontal hydraulic conductivity 

i = horizontal hydraulic gradient 

De = effective porosity 

For the velocity calculations, an average hydraulic conductivity of 0.234 feet/day was used. 

This value was obtained by averaging the hydraulic conductivity results from the slug tests 

presented below. To estimate the potential range of groundwater velocity, separate calculations 

were made with both the highest and lowest gradients previously derived. The effective porosity 

was obtained from the Tri-State Testing Services, Inc laboratory reports located in Appendix C. 
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An average of the four reported porosity values for boring N -126-SB9 was used in the velocity 

calculations. 

Lowest estimated groundwater velocity = (0.234 ft./day)(0.0237)/(0.394) = 0.014 ft./day 

Highest estimated groundwater velocity = (0.234 ft./day)(0.146)/(0.394) = 0.087 ft./day 

Slug Tests Results 

Rising and falling head slug tests were conducted during the field investigation to enhance 

estimates of aquifer characteristics. Before a slug test was started, the static water level in the 

well was measured using an electronic water level indicator. A "slug" was then 

"instantaneously" introduced into the well, at which time, the water level and the time "T0" were 

recorded. Periodically, water level/elapsed time measurements were recorded as the head fell 

back to the original level. Similarly, each rising head slug test was preformed by removing the 

"slug" and recording water level/elapsed time measurements as the head rose back to normal. 

The time required for a slug test to be completed is a function of the water level rate of change 

and the hydraulic conductivity of the aquifer. 

An In-Situ pressure transducer and a 2-channel Hermit 1000C data logger were used to measure 

and record water levels in the wells. To facilitate graphing of the data, the Hermit was 

programmed to record water level measurements on a logarithmic time scale. The slug used 

during the tests was a 5-foot long, 1.5-inch diameter stainless steel cylinder with a steel ring 

welded on one end. A teflon coated cable tethered to the cylinder served to suspend the slug 

in the well just above or below the water level. At the beginning of each test, the data logger 

was activated the instant the slug was either lowered into or removed from the water. 

Data from the slug tests were compiled using the computer program AQTESOLV (Aquifer Test 

Solver) by the Geraghty and Miller Modeling Group (1989). AQTESOLV has several widely 

4-7 



Final EAR -Building N-126 USTs 
Facility J.D. #0-791709 

NAS Memphis, Millington, Tennessee 
November 17, 1993 

published and accepted analytical solutions for many different kinds of aquifer tests. Rising and 

falling head slug test data were plotted using the unconfined aquifer solution. For this solution, 

time (elapsed) versus displacement (change in water level) is plotted on semi-logarithmic graph 

paper. Hydraulic conductivity (K) was computed by the program using an equation developed 

by Bouwer and Rice (1976) for unconfined aquifers. The AQTESOLV graphs are presented in 

Appendix D. 

The hydraulic conductivities calculated from the rising and falling head slug tests are presented 

in Table 4-1. Injecting the slug produces falling head data and rising heads result from 

withdrawal of the slug. For MW-1 only one test is reported because an equipment malfunction 

produced anomalous results. The average hydraulic conductivity presented in Table 4-1 was 

calculated using both the falling and rising head data from all of the wells. 

K - Falling Head K - Rising Head K - Falling Head K - Rising Head 
Well (feet/minute) (feet/minute) (feet/day) (feet/day) 

N-126 MW-1 4.8907E-05 N/A 7.0426E-02 N/A 

N-126 MW-2 5.0160E-04 3.0440E-04 7.2230E-01 4.3834E-01 

N-126 MW-3 4.7204E-05 5.21 03E-05 6.7974E-02 7.5028E-02 

N-126 MW-4 5.9370E-05 1.5050E-04 8.5493E-02 2.1672E-01 

N-126 MW-5 1.4480E-04 1.5490E-04 2.0851 E-01 2.2306E-01 

Average K (ft./day) = 2.3421 E-01 

Note: N/A- No data available due to equipment malfunction and anomalous results. 

4.2 Monitoring Well Placement 

Well placement was dictated by the results of the soil screening survey cited above. Monitoring 

well MW -1 was placed near the eastern portion of the site up gradient to the former location of 
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the former tank pit and the present tanks. Monitoring wells MW-2, MW-3, and MW-4 were 

placed in the assumed downgradient direction of the plume, west, southwest, and south of the 

tank pit. 

Monitoring well MW -5 was placed immediately adjacent to the tank pit. Monitoring well MW -6 

was set in the new assumed downgradient location of the tank pit. 

4.3 Monitoring Well Construction 

Monitoring wells were installed with aCME 45 rotary drill rig using 4.25-inch inner diameter 

(8.25-inch outer diameter) hollow-stem augers. Monitoring wells MW-1 and MW-5 were 

installed on May 13, 1993. Monitoring wells MW-2 and MW-4 were installed on May 14, 

1993. Monitoring well MW-3 was installed on May 17, 1993. Monitoring well MW -6 was 

installed on July 15, 1993. All auger, drilling rod, and sampling equipment were steam cleaned 

before augering activities began. Clean augers were used for each constructed monitoring well 

to prevent possible cross-contamination. Monitoring wells were constructed of 2" diameter 

Schedule 40 PVC riser and 10 to 15 feet of 2" diameter Schedule 40 PVC 0.010" slotted well 

screen. 

The annular space surrounding each monitoring well was filled with a 20/40 silica sand pack 

from the bottom of the borehole to 2 feet above the screened interval. Sand was poured from 

the surface through the annular space of the open borehole after extracting the augers. A 2-foot 

bentonite seal was placed over the sand pack and the remaining annular space was filled to near 

land surface with a 97/3 percent mixture of Portland Type I cement and bentonite grout. A 

water-tight locking expansion cap was placed on each well casing and a 2.5-foot steel protective 

cover was installed. A 4-foot by 4-foot concrete pad with 2-foot steel protective posts positioned 

at each comer was installed around each well to help preserve the physical integrity of the wells. 

Monitoring well completion data are provided in Table 4-2 and calculated and actual well 
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construction materials used are provided in Table 4-3. Monitoring well construction details are 

provided in Appendix E . 

·•••····· .•••········ .·.··.····.. Table4•2 ..•.... > 
• < > ....••.••••••. 

.· / .... Vjeii •• C:::9fQPietic;,p•••PCita ... Builclit'l.9 Nf,.?~···USTs 

N-MW-1 13 MAY 93 

N-MW-2 14 MAY 93 

N-MW-3 17 MAY 93 

N-MW-4 14 MAY 93 

N-MW-5 13 MAY 93 

N-MW-6 15 JULY 93 

Notes: 

• - below top of casing 
b - feet mean sea level 

N-MW-1 3.75 

N-MW-2 3.75 

N-MW-3 3.75 

N-MW-4 3.75 

N-MW-5 3.75 

N-MW-6 4.0 

Notes: 

• Sand = 20/40 sieve size 
b Bentonite = Y. -inch pellets 

22.51 

22.55 

22.57 

27.30 

27.55 

20.15 

y, 

y, 

y, 

y, 

y, 

y, 

c Grout = Portland Type 1/Bentonite (93/7%1 mixture 
" Cement = Sakrete used in pad construction 

2 

2 

2 

2 

2 

2 

8 3.75 

8 3.75 

8 3.75 

8 3.75 

8 3.75 

8 4.0 
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5.0- 20.0 

5.0- 20.0 

5.0- 20.0 

5.0- 25.0 

5.0- 25.0 

5.0- 20.0 

y, 

y, 

y, 

y, 

y. 

y. 

. ... 

····· MeEI~ijpgij 
·Point 

EIEhratitm~ ··· 

285.95 

284.76 

285.90 

286.53 

285.19 

281.95 

8 

8 

8 

8 

8 

8 



4.4 Monitoring Well Development 
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Development of the monitoring wells was carried out by the drilling subcontractor using 

decontaminated 3-foot PVC bailers. Between six and eight well volumes were removed from 

each well and development continued until turbidity was reduced and visual clarity was achieved. 

Despite development, all monitoring wells remained relatively high in suspended solids due to 

the high clay content of the surrounding sediments. Well development and purge water was 

containerized in DOT approved 55-gallon drums, labeled, numbered, and left onsite. No free 

product was discovered in groundwater from any of the monitoring wells during monitoring well 

development and later sampling activities. 

4.5 Monitoring Well Sampling 

Groundwater samples were collected from monitoring wells MW -1 through MW -5 on May 27, 

1993. Monitoring well MW-6 was sampled on July 20, 1993. Groundwater samples from MW-

1 through MW -6 were collected with disposable 3-foot Teflon single-check valve bailers. 

Static water level measurements were measured in each well and a minimum of three casing 

volumes were purged from each well before groundwater sampling. Purging was performed to 

remove stagnant water from the well casing and to assure groundwater samples were 

representative of the surrounding aquifer. Select water quality measurements were collected 

during purging including pH, temperature and conductivity. Data collected during the purging 

process are included in Table 4-4. Measured water quality parameters were stable before 

sampling. 

Groundwater samples were transferred directly from the bailer into laboratory-prepared 

containers containing hydrochloric acid preservative, immediately packed on ice and delivered 

overnight to International Technologies Analytical Laboratory in Knoxville, Tennessee. Samples 

were analyzed using Modified EPA Method 8015/TN GR0.8020 for volatile organic aromatic 

4-11 



..... 

I . ·.·.··. 

Tdtl;ll 
I ·· · · .·· •··. ••·• Depth Depth to 

•••• Jft. ······· · Wat~t> 
WeU # btoc) (ft~ btocl 

MW-1 22.51 8.70 

MW-2 22.55 13.42 

MW-3 22.57 11.94 

MW-4 27.30 8.48 

MW-5 27.55 12.73 

MW-6 20.15 13.67 
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••··················· ) I f ···••••••••••••••· ·•• . \ >. > · ... 

. .... · Well ·.·. pul"g! ·········I·· .c.·.·.a· ... · .. ···.n··. ·.•d· .. ··.·.·.u· .. ·.·.·.c··· .. ·.t·.·.·.· .• • .. ·v·.·.·.·.···'·t· .. ·.·.v·.·.· .•. · •..•• • · ..•. · .. ·.••• · • · · · · · · · · · · · •·••••• V91t.ime Volume . . . . . . . . . J)~mpl;!r(l1ure < 
··· {g~JI9tt~J 1 (QalJonsl pH < trilhos) · < > < t~Cl / ·.· 

2.25 6.90 7.6 0.58 25 

7.3 0.58 24 

7.3 0.58 23 

1.49 4.70 6.2 0.18 26 

6.1 0.18 26 

6.2 0.18 26 

1.73 5.20 6.3 0.14 28 

6.3 0.14 28 

6.3 0.14 28 

3.07 9.20 5.7 0.106 25.2 

5.7 0.10 26 

5.7 0.10 25 

2.42 7.30 0.58 23 

6.8 0.56 25 

0.55 25 

1.06 3.20 6.7 0.50 32 

6.5 0.49 31 

6.6 0.50 30 

compounds (BTEX) and Gasoline Range Organics (GRO) and Modified EPA Method 8015/TN 

DRO for Diesel Range Organics (DRO). Field and equipment blanks were collected in the field 

and a trip blank accompanied the sample kit as standard QA/QC. 
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4.6 Groundwater Analytical Results 
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Free product was not observed in groundwater in any site monitoring wells. TPH values above 

the TDEC's cleanup level of 1.0 ppm were detected in N-MW-5 (17.2 ppm) and N-MW-6 (2.0 

ppm). These wells are located next to and north of the tank pit, respectively. Xylene was 

detected in N-MW-5 at 0.002 ppm. However, the State of Tennessee has not established 

cleanup levels for xylene in its Underground Storage Tank regulations. In addition, this value 

is considerably lower than the 0.07 ppm cleanup value for benzene. Analytical data indicates 

the extent of impacted groundwater is limited primarily to the vicinity of the tank pit. A 

summary of the analytical results is included in Table 4-5. Laboratory reports for groundwater 

analyses are provided in Appendix F. 

N-MW-1 5/27/93 0.001 u 0.001 u 0.001 u 0.001 u 0.1U 0.1U 

N-MW-2 5/27/93 0.001 u 0.001U 0.001 u 0.001U 0.1U 0.1U 

N-MW-2DUP 5/27/93 0.001 u 0.001 u 0.001U 0.001 u 0.1U 0.1U 

N-MW-3 5/27/93 0.001 u 0.001U 0.001 u 0.001 u 0.1U 0.1U 

N-MW-4 5/27/93 0.001 u 0.001U 0.001 u 0.001 u 0.1U 0.1U 

N-MW-5 5/27/93 0.001 u 0.001 u 0.001 u 0.002* 0.170 17.0 

N-MW-6 7/20/93 0.001 u 0.001 u 0.001 u 0.001 u 0.1U 2.0 

N-MW-6DUP 7/20/93 0.001 u 0.001 u 0.001 u 0.001 u 0.1U 1.5 

Note: 

* - Analyte confirmed on secondary column 
U - Analyte not detected 
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4.7 Water Level Data 
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To determine the direction of groundwater flow beneath the site, a water level measuring point 

on each monitoring well was established and referenced to a known benchmark elevation at NAS 

Memphis. Wells were then surveyed by a registered surveyor. Depth to groundwater was 

measured on May 28, 1993 and June 3, 1993 to the nearest 1/100th foot. Water level 

measurements were converted to water table elevations (Table 4-6) and are provided in Figures 

4-2 and 4-3. Upon completion of N-MW-6, a third set of water level measurements was 

obtained on July 20, 1993. The piezometric surface map from this data is included as Figure 

4-4. 

4.8 Groundwater Classification 

A water use survey was conducted in the vicinity of the facility to determine whether any 

domestic or agricultural wells are accessing the surficial aquifer. A water well survey completed 

by the Memphis and Shelby County Health Department (included in Appendix G) found the 

closest shallow well to be located approximately one mile west of the site. 

N-MW-1 285.95 8.59 277.36 9.01 276.94 12.74 273.21 20.0 

N-MW-2 284.76 13.60 271.16 14.08 270.68 16.50 268.26 20.0 

N-MW-3 285.90 12.14 273.76 12.55 273.35 16.08 269.82 20.0 

N-MW-4 286.53 8.57 277.96 8.67 277.86 10.30 276.23 25.0 

N-MW-5 285.19 13.50 271.69 13.38 271.81 19.18 266.01 25.0 

N-MW-6 281.95 13.67 268.28 20.0 

Note: • - ft. btoc ~ feet below top of casing, • - ft. mean sea level 
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A groundwater sample was collected from monitoring well MW-5 on May 27, 1993 and 

analyzed for Primary and Secondary Drinking Water Standards in accordance with the TDEC's 

Technical Guidance Document 002. Analytical results (included in Table 4-7) indicate iron, 

manganese and turbidity in excess of the respective suggested levels for drinking water. Because 

the shallow aquifer is not being utilized as a water source (drinking or otherwise) near the site, 

and the elevated iron, manganese and turbidity content fails to meet the drinking water 

standards, the aquifer can be characterized as a "non-drinking water" aquifer. Based upon this, 

the TDEC cleanup levels for non-drinking water are .07 ppm benzene and 1.0 ppm TPH. 

::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:.·.:.:::::::·: 

'tabte4n ............................................ 

Nt1\1112§ .. Pnn~iJ"l9 \IV~t~, 9HNiN ) < 

Iron 11.7 0.3 

Manganese 8.7 0.05 

Turbidity 230 NTU 1 NTU 

Note: 

Turbidity is a primary drinking water standard and expressed in Nephelometric Turbidity Units (NTU). Iron and manganese are 
secondary drinking water standards. 

4.9 Groundwater Contaminant Plume 

The groundwater aerial contaminant plume map for TPH (Figure 4-5) indicates the approximate 

extent of TPH above the applicable cleanup level of 1.0 ppm. Groundwater contamination 

exceeding the TDEC cleanup levels appears for TPH only and is limited to the immediate 

vicinity of the tank pit and at least 100 feet north of it. Benzene and TPH were not detected in 

any other monitoring wells. 

Two profile contaminant plume maps for TPH have been developed and are presented as 

Figures 4-6, 4-7 and 4-8. TPH profile plumes indicate the approximate extent of TPH above 

the applicable cleanup level of 1.0 ppm. 
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5.0 CONCLUSIONS AND RECOMMENDATIONS 
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The following conclusions and recommendations are based on the information gathered during 

the assessment activities. 

Conclusions: 

• The surficial aquifer can be classified as "non-drinking water" based on a water use 

survey in the vicinity of the site and groundwater samples collected at the site which did 

not meet several primary and secondary drinking water standards. TDEC established 

cleanup levels for groundwater in a "non-drinking water aquifer" are 0.070 ppm benzene 

and 1.0 ppm TPH. 

• TPH concentrations in groundwater exceeded the TDEC cleanup levels for non-drinking 

water in two monitoring wells - N-MW-5 immediately adjacent to the tank pit and 

N-MW-6 approximately 100 feet north of the tank pit. No benzene or TPH 

concentrations in excess of the respective cleanup levels were detected in the remaining 

monitoring wells installed as part of the environmental assessment. 

• BTX and TPH concentrations in soil did not exceed the TDEC cleanup level for a non­

drinking water aquifer in any of the analyzed soil samples. TDEC soil cleanup levels for 

the soil at this site are 500 ppm for BTX and 1000 ppm for TPH. 

• The groundwater flow direction beneath the site appears to be toward the tank pit 

(adjacent to N-MW-5) and has a calculated hydraulic gradient ranging from 0.024 to 

0.143 ft/ft. 

• Depth to the static water table beneath the site ranges between 8 and 14 feet below grade. 

5-1 



• Free product was not detected in any monitoring wells. 
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• Permeabilities of soil samples collected in native soils outside the tank pit exhibited 

average hydraulic conductivities ranging between 2.4 x 10-6 and 4.5 x I0-7 cm/s, typical 

permeabilities of clay. 

Recommendations: 

• EnSafe/ Allen and Hoshall recommends the development of a Corrective Action Plan to 

determine the best course of action to remediate groundwater contamination at this site. 
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w <1: z (I) 

1=1 (I) ;--: I ::::J 

0 CL 
-

0 

ss 100 0 

0 

5 0 
-

0 CL 

-
0 CL 

ss 100 0 ~ L 

0 CH 

10 0 SM 
-

0 CH 

N/F< 

ss 46 N/F< 

N/F< 

15 0 
-

0 CL 

0 

SS 100 0 CL 

0 

20 0 

TD 

-

-

-

-

25 
-

DESCRIPTION OF SUBSURFACE 
MATERIALS 

MEDIUM BROVN SILTY CLAY MOTTLED VITH GRAY CLAY. 

MEDIUM BROVN SILTY SOFT CLAY MOTTLED VITH GRAY CLAY. 

GROUNDVATER 8.0', ALSO CONTACT LIGHT BROVN SILTY VET CLAY MOTTLED 
VITH GRAY CLAY. 

LIGHT BROVN SILTY VET SAND AT 10.'- 10.2.' 

LIGHT BROVN SILTY VET CLAY MOTTLED VITH GRAY CLAY. 

CORE BLOCK AT 12.3' NO RECOVERY TO 15.0' 

LIGHT BROVN SILTY SOFT CLAY MOTTLED VITH GRAY CLAY. 

CONTACT DARK BROVN SILTY SOFT CLAY AT 16.8' 

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE:09/24/93 

N-SB-2 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

l DWG NAME: 067BR2 
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DESCRIPTION OF SUBSURFACE 1- > A J:: 
<[ >-w D w (I) 

_J u ~ MATERIALS a... w (I) 
J:: ~ :J u 
<[ z (I) 
(I) ;;-.,: I :J 

0 SM REDDISH ORANGE COARSE SILTY SAND 0.2' - 0.3'. 

0 CL 

ss 100 LIGHT BRO\.JN SILTY SOFT CLAY MOTTLED \.JITH GRAY AND DARK BRO\.JN CLAY. 
0 

0 CL 

0 GREENISH GRAY SILTY SOFT CLAY AT 4.5'. 

0 CH GREENISH GRAY SILTY SOFT CLAY, MOIST 

0 CL 

ss 100 3 

6 

3 CL LIGHT BRO\.JN SILTY SOFT CLAY MOTTLED \.JITH GRAY CLAY AT 9.7'. 

3 CL 

0 
LIGHT BRO\.JN SILTY SOFT CLAY MOTTLED \.JITH GRAY CLAY 

SS 83 0 ~ GROUND\.JATER AT 13.3'. 

0 

0 CL MEDIUM BRO\.JN SILTY CLAY, SOFT, MOTTLED \.JITH GRAY CLAY. 

ss 100 

0 

0 

20 

35 

18 

15 

CL 

0 CL 

ss 100 0 

0 

0 

TD 

DARK BRO\.JN TO GRAY SILTY \.JET CLAY CONTACT AT 16.2, POSSIBLE CONTAMINATION 
STAINING 

NOTE• HNU BATTERY MALFUNCTION, NO HNU READING FROM 20.0 TO 25.0 BUT 
ENTIRE INTERVAL EXHIBITED STRONG PETROLEUM ODOR AND MULTI COLOR 
SHEEN. 

DARK BRO\.JN TO GRAY SILTY \.JET CLAY 
MEDIUM, BRO\.JN SILTY CLAY MOTTLED \.JITH ORANGE/BRO\.JN 

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE:09/24/93 

N-SB-3 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

I DWG NAME: 067BR3 
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DESCRIPTION OF SUBSURFACE I- > t=l ::E 
<t >-CJ w w (I) 

...J u ~ MATERIALS Q.. w (I) 
::E ~ :::> u 
<t z (I) 
(I) ~ I :::> 

0 SM REDDISH ORANGE COARSE SILTY SAND 0.2'- 0.3', 

SS 100 0 CL LIGHT BRO'w'N SILTY SOFT CLAY MOTTLED 'w'ITH GRAY CLAY. 

0 

N/1< CL LIGHT BRO'w'N SILTY CLAY, MOTTLING ABSENT. 

N/1< 

ss 66 3.5 

4 

4 ~ GROUND'w'ATER AT 7.6' 

4.5 CH LIGHT BRO'w'N SILTY CLAY. MOTTLING ABSENT 

N/Fi 

N/Fi 

N/Fi 

SS 20 N/1< 

NO RECOVERY 9.0' - 13.1' 

0 CH I MEDIUM BRO'w'N SILTY MOIST CLAY, MOTTLING ABSENT 

0 GROUND VATER AGAIN AT 14.7' 

15 CH DARK BRO'w'N SILTY CLAY CONTACT AT 16.4', POSSIBLE PETROLEUM STAINING 

15 

ss 90 20 

30 

-rn 
20 
-

-

-

-

-

25 -

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE:09/24/93 

N-SB-4 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

I DWG NAME: 067BR4 
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DESCRIPTION OF SUBSURFACE 1- 1=1 ::E: > <1: >-w Cl w (I) 

MATERIALS ...J u 0!: 
0. w (I) 
::E: 0!: ::J u 
<1: ;-: z (I) 
(I) :::r: ::J 

0 GM ORANGE/BRO\JN CHERT GRAVEL 'WITH POORLY SORTED SAND AND SILT. 

N/F< SAMPLER CORE BLOCKED AT 1.2', NO RECOVERY TO 5.0. 

SS 2 N/~ 

N/R CL CUTTINGS SHO\J LIGHT BRO\JN SILTY SOFT CLAY, 

N/R 

0 CL LIGHT BRO\JN SILTY SOFT CLAY MOTTLED 'WITH GRAY CLAY 

0 

0 

0 

0 

0 

rl1-.,_ 
L 

GROUND\JATER AT 9.8' 

0 CH LIGHT BRO\JN SILTY SOFT CLAY MOTTLED 'WITH GRAY CLAY AND MOIST 

ss 100 0 

0 

0 

0 CH MEDIUM BRO\JN SILTY \JET CLAY 

0 

ss 100 0 

0 
CL REDDISH BRO\JN SILTY CLAY MOTTLED 'WITH DARK BRO\JN TO BLACK AT 19.2, 

0 

TD 

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE: 08/12/93 

N-SB-5 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

j DWG NAME: 067BR5 
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1- ~ :E u. > <1: >-"" w [J w (I) 

:r: ...J u 0!:: 
1- c... w (I) 

c... L 0!:: :::l u 
w <1: z (I) 

l=l (I) ;-.: :r: :::l 

0 
-

0 CL 
-

ss 100 0 
-

0 
-

5 0 
-

0 CL 

-
0 

-
ss 100 0 

-
0 

-

10 0 
-

0 ~ - L 
0 CL 

- ss 100 0 
-

0 

-
15 0 
1-

0 CL 
-

0 
-

ss 100 0 
-

0 
-

I 20 0 
- I 

0 ML 
-

0 
-

ss 100 0 
- CL 

0 
-

25 0 

TD 

~ D"rs 

hrilJ) 
~=W 

DESCRIPTION OF SUBSURFACE 
MATERIALS 

LIGHT BRO'w'N SILTY SOFT CLAY MOTTLED Y/ITH GRAY CLAY. 

LIGHT BROY/N SILT /SOFT CLAY MOTTLED Y/ITH GRAY CLAY. 

MOIST ZONE 8.5' TO 8.7'. 

GROUND'w'ATER AT 11.6', 

LIGHT BRO'w'N SILTY SOFT CLAY MOTTLED 'WITH GRAY CLAY. 

MEDIUM BRO'w'N SILT 'WET CLAY MOTTLED 'WITH GRAY AND DARK 
BRO'w'N TO BLACK CLAY. 

MEDIUM BRO'w'N SILTY CLAY MOTTLED Y/ITH DARK BROY/N TO BLACK, VERY 
'WET. 

LIGHT BRO'w'N SILTY CLAY MOTTLED Y/ITH ORANGE BROY/N CLAY. 

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE:OS/10/93 

N-SB-6 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

I DWG NAME: 067BR6 
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DESCRIPTION OF SUBSURFACE I- > 1=1 ::E 
4: >-w CJ w (I) 

_J u 0! MATERIALS 0... w (I) 
::E 0! ::J u 
4: ;:-.: z (I) 
(I) ::r: ::J 

0 
ASPHALT 0-0.2', CONCRETE 0.2-0.7' 

0 CL LIGHT BRD'-/N SILTY SOFT CLAY. 

ss 100 0 

0 

0 

0 CL LIGHT BRO'-/N SILTY SOFT CLAY MOTTLED '-liTH GRAY CLAY 

0 

ss 100 0 

0 rM-c GROUND'-/ATER AT 8.9' 

0 

0 VERY MOIST TO 10.5 THEN DRYER 

0 CL MEDIUM BRO'-/N SILTY '-JET CLAY 

ss 53 0 

ss 100 

N/1' 

N/1' MH MEDIUM BRO'-/N SILTY CLAY MOTTLED '-liTH GRA YJ VERY '-JET, SOME SAND 
15.9'-16.5' 

0 

0 

0 

0 

0 

CL REDDISH BRO'-/N SILTY CLAY MOTTLED '-liTH GRAY CLAY, VERY STIFF, MOIST AT 18.9' 

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE:OB/12/93 

N-SB-7 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

I DWG NAME: 067BR9 
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0 CL 

0 CL 

0 

200 
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600 
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DESCRIPTION OF SUBSURFACE 
MATERIALS 

LIGHT BROW'N SILTY SOFT CLAY MOTTLED W'ITH GRAY CLAY. 

LIGHT BROW'N SILTY SOFT CLAY MOTTLED W'ITH BLACK ORGANIC MODULES 

DARK GREENISH GRAY SILTY CLAY W'ITH BLACK VERTICAL STRIATIONS AT 6.0' 
STRONG PETROLEUM ODOR. 

500 CL DARK GREENISH GRAY SILTY CLAY, MOIST. 

50 

SS 100 0 CL LIGHT BROW'N SILTY SOFT CLAY MOTTLED W'ITH GRAY AND DARK 
BROW'N AT 12.4', 

ss 100 

0 M 
~ GROUNDW'ATER AT 13.8'. 

0 

0 CH 

0 

8 

0 

0 

LIGHT BROW'N SILTY SOFT CLAY MOTTLED W'ITH GRAY CLAY 

DARK BROW'N SILTY W'ET CLAY AT 17.0', POSSIBLE STAINING 

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 
DATE:09/24/93 

N-SB-8 
BORING LOG 

N-126 UST SITE 
NAS MEMPHIS 

I DWG NAME: 0678R8 



~ w >- L:J _J 

w a... (k: z 0 ..... w >- w Ill 
DESCRIPTION OF SUBSURFACE I- l=l :::;: 

~ > <1: >-w 0 w (I) 

MATERIALS I _J u (k: 

I- a... w (I) 

a... :::;: (k: :::::l u 
w <1: z (I) 

l=l (I) ~ I :::::l 

0 ASPHALT 0-0.2', CONCRETE 0.2-0.7' 
-

0 CL LIGHT BRO\JN SILTY SOFT CLAY 
-

ss 100 0 
-

0 
-

5 0 
-

0 CL LIGHT BRO\JN SILTY SOFT CLAY MOTTLED \JITH GRAY CLAY 
-

0 
-

ss 100 0 
-

0 
-

10 0 
-

0 VERY MOIST TO 10.5' THEN DRYER 

0 
- ST 100 N/fl 

0 CL LIGHT BRO\JN SILTY SOFT CLAY MOTTLED \JITH GRAY CLAY. 

0 M/L GROUND\JATER AT 13.3' 
-

15 0 
-

0 
-

0 
- ST 100 Nit 

0 CH DARK BRO\JN SILTY \JET CLAY, STRONG PETROLEUM ODOR. 
-

0 
- SS 100 N/A 

20 0 CH DARK BRO\JN SILTY \JET CLAY, STRONG PETROLEUM ODOR. 
-

-

- ss 

-

-

25 ss 
-

ENVIRONMENTAL 

ASSESSMENT REPORT 

NAS MEMPHIS 

CT0-67 

N-SB-9 
GEOTECHNICAL SOIL BORING 

N-126 UST SITE 
NAS MEMPHIS 

DATE:09/24/93 I DWG NAME: 0678R7 



APPENDIX B 

Soil Analytical Data 



13 
LOW BOll.JNG PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54114 

Client Sample ID: N-SBS-20 Collection Date: 05/17/93 

Lab Sample ID: XX4338 Extraction Date: 05/27/93 

Sample Matrix: SOIL Analysis Date: 05/27/93 

Concentration Units: mg/kg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 10 u 10 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: SOIL (72-119%) (65-129) 
Lab Sample I.D. 

XX4338 111 105 

Facility I.D. # 0-791709 



HIGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SB7-l7 

Lab Sample ID: XX4339 

Sample Matrix: SOIL 

Concentration Units: mg/kg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: SOIL 

Lab Sample I.D. 

XX4339 

Facility I.D. # 0-791709 

Results 

10 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

u 

CZ3 cl:z 

(41-149%) (59-179%) 

95 126 

NA 

ENFA 54114 

05/17/93 

05/26/93 

05/29/93 

NA 

Detection 
Limits 

10 

160 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample lD: N-SBS-9 

Lab Sample ID: XX4340 

Sample Matrix: SOIL 

Concentration Units: mg/kg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: SOIL 

Lab Sample I.D. 

XX4340 

Facility I.D. # 0-791709 

Results 

10 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

u 

CZ3 c32 

(41-149%) (59-179%) 

86 113 

NA 

ENFA 54114 

05/17/93 

05126193 

05129193 

NA 

Detection 
Limits 

10 

1 61 



IDGH BOll...ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SB8-9 DUP 

Lab Sample ID: XX4341 

Sample Matrix: SOIL 

Concentration Units: mg/kg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: SOIL 

Lab Sample I.D. 

XX4341 

Facility I.D. # 0-791709 

Results 

29 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

ell Cn 

(41-149%) (59-179%) 

83 116 

NA 

ENFA 54114 

05!17/93 

05/26/93 

05/29/93 

NA 

Detection 
Limits 

10 

162 



HIGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SBS-13 

Lab Sample ID: XX4342 

Sample Matrix: SOIL 

Concentration Units: mg/kg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: SOIL 

Lab Sample I.D. 

XX4342 

Facility J.D. # 0-791709 

Results 

58 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

~ ~2 

(41-149%) (59-179%) 

89 118 

NA 

ENFA 54114 

05/17/93 

05/26/93 

05/29/93 

NA 

Detection 
Limits 

10 

163 



HIGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SBS-20 

Lab Sample ID: XX4343 

Sample Matrix: SOIL 

Concentration Units: mg/kg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: SOIL 

Lab Sample I.D. 

XX4343 

Facility J.D.# 0-791709 

Results 

10 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

u 

~ c,l 
(41-149%) (59-179%) 

92 115 

NA 

ENFA 54114 

05117/93 

05/26/93 

05/29/93 

NA 

Detection 
Limits 

10 

164 



LOW BOD..ING PETROLEUM HYDROCARBONS ANALYSIS 
14 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SB2-8 Collection Date: 05/13/93 

Lab Sample ID: XX4244 Extraction Date: 05125193 

Sample Matrix: SOIL Analysis Date: 05125193 

Concentration Units: mg/kg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 10 u 10 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: SOIL (78-124%) (50-126) 

Lab Sample I.D. 

XX4244 102 104 

Facility I.D. # 0-791709 



LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 
1 5 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SB2-20 Collection Date: 05/13/93 

Lab Sample ID: XX4245 Extraction Date: 05/25/93 

Sample Matrix: SOIL Analysis Date: 05/25/93 

Concentration Units: mg/kg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 10 u 10 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: SOIL (78-124%) (50-126) 

Lab Sample I.D. 

XX4245 113 115 

Facility I.D. # 0-791709 



16 
LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SB3-13 Collection Date: 05/13/93 

Lab Sample ID: XX4246 Extraction Date: 05/25/93 

Sample Matrix: SOIL Analysis Date: 05/25/93 

Concentration Units: mg/kg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 10 u 10 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: SOIL (78-124%) (50-126) 

Lab Sample I.D. 

XX4246 102 105 

Facility I.D. # 0-791709 



1 7 
LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SB3-13 DUP Collection Date: 05/13/93 

Lab Sample ID: XX4247 Extraction Date: 05/25/93 

Sample Matrix: SOIL Analysis Date: 05/25/93 

Concentration Units: mg/kg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 10 u 10 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: SOIL (78-124%) (50-126) 

Lab Sample I.D. 

XX4247 101 104 

Facility J.D.# 0-791709 



18 
LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPIDS Job Number: ENFA 54106 

Client Sample ID: N-SB3-21 Collection Date: 05113193 

Lab Sample ID: XX4248 Extraction Date: 05125193 

Sample Matrix: SOIL Analysis Date: 05125193 

Concentration Units: mg/kg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 10 u 10 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: SOIL (78-124%) (50-126) 

Lab Sample I.D. 

XX4248 114 117 

Facility I.D. # 0-791709 



APPENDIX C 

Permeability Results 



JUN- ~-9~ THU 14:~4 TRX-STATE DRXLLXNG 

Tri-State Testing Services, Inc. 

Kaasureaept of Hydraulic conductivity 

Client: Ensafe/Allen & Hoshall 

Date of Report: 06/02/93 

Project Name: Naval Air Station @ Millington, TN 

Sample I.D.: Boring N-126-SB9 

Soil Description: Brown & Gray Silty Clay 

Wet Density (Lbs/ft1) 
Dry Density (Lbs/ft3) 
Moisture (t Dry Wt) 
Porosity (n) 

Pre•Test Post Test 

Degree of Saturation (t) 

121.6 
96.0 
26.7 
.401 
97.9 

Permeability 

Temperature Correctionf Rt - 1.015 

K1 = 6. 3 X 10-7 em; sec 
~ = 3.6 X 10-7 cmjsec 
Ks == 3 • 6 X 10-7 cmjsec 
~ = 4.1 X 10·7 cmjsec 

124.0 
97.5 
27.2 
.406 

100.0 

Coeffieient of Permeability, K20 = 4. 5 X 10-7 omjsec 

P.04 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in qeneral 
accordance with ASTM D-5084-go. 

Lab No. L-93-lOlOA 

Facility I.D. # 0-791709 

Reviewed By: 

e7~0 Buckles Cove • Memphis, TN 38133 
(901) 385-1199 • Fax (901) 386-6614 



JUN- ~-9~ THU 14:~~ TRX-STATE DRXLLXNG 

Tri-State Testing Services. Inc. 

Measurement of RJ4raulia conductivity 

Client: Ensafe/Allen & Hoshall 

Date of Report: 06/03/93 

Project Name: Naval Air Station @ Millinqton, TN 

sample I.o.: Borinq t N-126-SB9 samplea ST 2, Depth 16 1-lB' 

soil Description: Gray Silty Clay 

Wet Density (Lbsjft5) 
Ory Density (Lbs/ft'> 
Moisture (t Dry Wt) 
Porosity (n) 
Degree of Saturation (t) 

Pre-Test 
123.4 
99.6 
24.0 
.384 

100.0 

Permeability 

Temperature Correction, Rt = 1. 000 

K1 = 1. 3 X 10"6 amjsec 
~ = 4, s· X 10"6 em/Sec 
K3 = 2. 0 X 10"6 em/sec 
~ = 1. 4 X 10"6 em; sec 

Post ~tit 
125.1 
101.0 

24.0 
.384 

100.0 

Coefficient of Permeability, K~ = 2.4 X 10"6 em/sec 

Tested in accordance with Method 9100 of Test Methods for 
evaluation Solid Waste, Third Addition (SW-846) and in general 
accordance with ASTM D-5084-90. 

Lab No. L-93-lOlOB 

Facility I.D. # 0-791709 

Reviewed By: 

6756 Buckles Cove • Memphis. TN 38133 
(901)385~1199 • Fax(901)386-6614 



APPENDIX D 

AQTESOLV Graphs 



Falling Head Slug Test on N-126 MW-1 

: '; -

~ -:- ·'l 

l"acility I.D. # 0-791709 



Faci1it.J J.D. I 0-791709 

Falling Head Slug Test on N-126 MW-2 

~~ 

K = 8.8005016 ~t/Min 
y0 = 0.8782 ~t 

-
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Facility I.D. # 0-791709 

Rising Head Slug Test on N-126 MW-2 

----~---
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! K = 0.0003044 ~t/Min 
i y0 = 0.3337 ~t 
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Facility I.D. # 0-791709 

Falling Head Slug Test on N-126 MW-3 

- -
~ § 

--
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K = 4.7204E-05 ~t/Min 
y0 = 0.6056 ~t 
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Facility I.D. # 0-791709 

Rising Head Slug Test on N-126 MW-3 

-

-

-­
~- -------"---

! K = 5.2183E-85 ~t/Min 
i y8 = 8.4396 ~t 
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Falling Head Slug Test on N-126 MW-4 

5.937E-05 rt/Min 
0.5845 rt 
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Facility I.D. # 0-791709 



Facility I.D. # 0-791709 

Rising Head Slug Test on N-126 MW-4 
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Facility I.D. # 0-791709 

Falling Head Slug Test on N-126 MW-5 

l K = 0.0001448 rt/Min 
l y0 = 0.2081 rt 
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Rising Head Slug Test on N-126 MW-5 

= 0.3397 f"t 
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Fadlity I.D. # 6-791709 



APPENDIX E 

Well Construction Logs 



WELL CONSTRUCTION LOG. N-MW-1 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 13 MAY 93 

TYPE OF WELL 2 INCH ID SCH 40 PVC 

1 . HEIGHT OF CASING ABOVE GROUND 2.50 FEET INSTALLATION 
2. WATER SURFACE ELEV. 273.21 (7 i20i932 DESCRIPTION 

a) DEPTH TO SATURATED ZONE 13.3 FEET 

3. TOP OF CASING ELEV. 285.95 DESCRIPTION DEPTH(FT.) 

4. PROTECTIVE CASING YES ~ TOP OF CASING ,..-- - 2.5 
a) CASING LENGTH N/A -

5. LENGTH OF SCREEN 15.0 FEET 
GROUND - 1-!-- 0.0 

6. SIZE\ TYPE OF SCREEN 0.010 INCH SLOTTED PVC SURFACE 
.. 

7. LENGTH OF SUMP N/A 
r.s 

8. TOTAL DEPTH OF BORING 20.0 HOLE DIAMETER 8.25 BOTTOM OF - 2.5 
PROTECTIVE :·1 

9. SCREENED INTERVAL 5.0 FEET TO 20.0 FEET COVER :. . -. 
10. TYPE OF SCREEN FILTER PACK SILIC8 S8~D : 

QUANTITY USED 511 lbs SIZE 20,/40 U/C 3.0 TOP OF SEAL 

I 
-

11 . DEPTH TO TOP OF FILTER 1 0 EEFT 
TOP OF SAND 4.0 

12. TYPE OF SEAL 1 I 1 I~CCJ BE~IQ~IIE ~ELLFTS ·"'"·'' 

QUANTITY USED 26 lbs 
.... 
... -,. 

TOP OF .·. :-::· - 5.0 
SCREEN I"----

13. DEPTH TO TOP OF SEAL 3.0 FEET ~ ...~-: ~-

I"---- -.··:--

14. TYPE OF GROUT PORTLAND CEMENT I"---- :: -~:,... 

1'------- :? ~ :: .!. 13.3 
GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WT. GROUNDWATER . · .... 

I"---- ~ :.~· .. · 
METHOD OF PLACEMENT PRESSURIZED HOSE 1'------- ,;':'·"' 

1'------- ·.~ ... · .. : 

15. COMMENTS l J~GES8DIE~I WEI I TOTAL DEPTH 
I"---- .· .. 

20.0 L_~· •. :.: -

JOB NUMBER 067-C01 09 

• 
ENVIRONMENTAL 

ASSESSMENT PLAN 
BUILDING N-126 

l . J~ MONITORING WELL N-MW-1 
NAS MEMPHIS WELL CONSTRUCTION LOG 

~~ CT0-67 
DATE: 09 /?7 /93 I DWG NAME: 067NWC1 



WELL CONSTRUCTION LOG. N-MW-2 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 14 MAY 93 

TYPE OF WELL 2 INCH ID SCH 40 PVC 

1 . HEIGHT OF CASING ABOVE GROUND 2.50 FEET INSTALLATION 
2. WATER SURFACE ELEV. 268.26 (7 i20i931 DESCRIPTION 

a) DEPTH TO SATURATED ZONE 9.8 FEET 

3. TOP OF CASING ELEV. 284.76 DESCRIPTION DEPTH(FT.) 

4. PROTECTIVE CASING YES G£1 TOP OF CASING 
r---

- 2.5 
a) CASING LENGTH N/A 

5. LENGTH OF SCREEN 15.0 FEET 
GROUND - ""'!"'- 0.0 

6. SIZE\ TYPE OF SCREEN 0.010 INCH SLOTIED PVC SURFACE 
.. 

7. LENGTH OF SUMP N/A 
' 

ll 

8. TOTAL DEPTH OF BORING 20.0 HOLE DIAMETER 8.25 BOTTOM OF - 2.5 
PROTECTIVE :·I 

9. SCREENED INTERVAL 5.0 FEET TO 20.0 FEET COVER :. . ... 

10. TYPE OF SCREEN FILTER PACK SILICA S8~D : 
QUANTITY USED 511 lbs. SIZE 20,/40 U/C 3.0 TOP OF SEAL 

I 
-

11. DEPTH TO TOP OF FILTER 1.0 EEEI 
TOP OF SAND 4.0 

12. TYPE OF SEAL 111 I~CI:l BE~IQ~IIE E:Ell FTS ........ 

QUANTITY USED 26 lbs 
..... 
, .. -.. 

TOP OF ·. :-.~·· - 5.0 
SCREEN !'-----

13. DEPTH TO TOP OF SEAL 3.0 FEET 1'------- .. :.;.:-
1'-------

14. TYPE OF GROUT PORTLAND CEMENT !'----- ::.::.... 

-!. 9.8 1'------- :~ -1 .": 

GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WT. GROUNDWATER ..... 
1'------- ~ ~:~· . .' 

METHOD OF PLACEMENT PRESSURIZED HOSE 1'------- .;·:··· 
1'------- ·.: .. ·,: 

TOTAL DEPTH 
!'----- . . .. 

20.0 15. COMMENTS L__ ~-•. :.: -

JOB NUMBER 067-C01 09 

~ 
ENVIRONMENTAL 

BUILDING N-126 * -tr ASSESSMENT PLAN 

l J~ MONITORING WELL N-MW-2 
NAS MEMPHIS WELL CONSTRUCTION LOG 

~~ CT0-67 
DATF~ 09 /?7 /93 I nWG NAME: 067NWC2 



WELL CONSTRUCTION LOG. N-MW-3 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 13 MAY 93 

TYPE OF WELL 2 INCH ID SCH 40 PVC 

1 . HEIGHT OF CASING ABOVE GROUND 2.50 FEET INSTALLATION 
2. WATER SURFACE ELEV. 269.82 (7 [20[932 DESCRIPTION 

a) DEPTH TO SATURATED ZONE 9.8 FEET 

3. TOP OF CASING ELEV. 285.90 DESCRIPTION DEPTH(FT.) 

4. PROTECTIVE CASING YES G£2 TOP OF CASING 
r---

- 2.5 
a) CASING LENGTH NZA 

5. LENGTH OF SCREEN 15.0 FEET 
GROUND ,..... -- 0.0 

6. SIZE\ lYPE OF SCREEN 0.010 INCH SLOTIED PVC SURFACE 
.. 

7. LENGTH OF SUMP t:JLA 
It 

8. TOTAL DEPTH OF BORING 20.0 HOLE DIAMETER 8.25 BOTTOM OF - 2.5 
PROTECTIVE .""1 

9. SCREENED INTERVAL 5.0 FEET TO 20.0 FEET COVER :. . . :. 

10. lYPE OF SCREEN FILTER PACK SILICA S8t::ID : 
QUANTilY USED 51:1: lbs SIZE 20/1:0 U/C 3.0 TOP OF SEAL 

I, 
-

11. DEPTH TO TOP OF FILTER 1:.0 EEEI 
TOP OF SAND 4.0 

12. lYPE OF SEAL 1 I 1: I~C[J BE~IO~IIE eEl LETS ........ 

QUANTilY USED 26 lbs 
-.. .... , 

TOP OF .·. :...-· - 5.0 
SCREEN t'------

13. DEPTH TO TOP OF SEAL 3.0 FEET 1'------ :.":'-: :· 
1'------ ·:·::·. 

.!. 14. lYPE OF GROUT PORTLAND CEMENT 1'------ :: -~.:,.. 8.0 
1'------ =~.., :: 

GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WT. GROUNDWATER . . ~· 
t'------ ~ :.~· .. · 

METHOD OF PLACEMENT PRESSURIZED HOSE 1'------ .: ':···· 

1'------ << 
15. COMMENTS TOTAL DEPTH 1'------ -. . . 20.0 L.___.•·:. -

JOB NUMBER 067-C01 09 

I) ENVIRONMENTAL 
BUILDING N-126 * ~ ASSESSMENT PLAN ' ~~ 

MONITORING WELL N-MW-3 
NAS MEMPHIS WELL CONSTRUCTION LOG 

~~ CT0-67 
DA TF:: 09 /?7 /93 I DWG NAME: 067NWC3 



WELL CONSTRUCTION LOG. N-MW-4 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 14 MAY 93 

TYPE OF WELL 2 INCH ID SCH 40 PVC 

1 . HEIGHT OF CASING ABOVE GROUND 2.50 FEET INSTALLATION 
2. WATER SURFACE ELEV. 276.23 (7 L2oL93) DESCRIPTION 

a) DEPTH TO SATURATED ZONE 11 .6 FEET 

3. TOP OF CASING ELEV. 286.53 DESCRIPTION DEPTH(FT.) 

4. PROTECTIVE CASING YES G£2 TOP OF CASING r---- - 2.5 
a) CASING LENGTH N/A ~ 

5. LENGTH OF SCREEN 20.0 FEET 
GROUND ,.... 1-!-- 0.0 

6. SIZE\ TYPE OF SCREEN 0.010 INCH SLOTIED PVC SURFACE 
•'• 

NLA 
... -. 

7. LENGTH OF SUMP 
~ 

8. TOTAL DEPTH OF BORING 25.0 HOLE DIAMETER 8.25 BOTTOM OF - 2.5 
PROTECTIVE :·t 

9. SCREENED INTERVAL 5.0 FEET TO 25.0 EEET COVER :.s . . :. 

10. TYPE OF SCREEN FILTER PACK SILICA S8~D : 

QUANTITY USED 111: lbs SIZE 20,/40 U/C 3.0 TOP OF SEAL 

~ 
-

11 . DEPTH TO TOP OF FILTER 1: 0 EEFT 
TOP OF SAND 4.0 

12. TYPE OF SEAL 1/1: I~Cl::J BE~IO~IIE EEl LETS ... ~ ... 
QUANTITY USED 26 lbs 

..... 

... -,. 
TOP OF -.:-::· - 5.0 
SCREEN "----" 

13. DEPTH TO TOP OF SEAL 3.0 FEET "----" :.": ... :· 
"----" ... -: ..... 

14. TYPE OF GROUT PORTLAND CEMENT "----" :: -~:.,.. 
~ :~ ~ .': 

GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WT. GROUNDWATER . · ... 
.!. ~ :;\.~:: 

11.6 

METHOD OF PLACEMENT PRESSURIZED HOSE "----" 

15. COMMENTS TOTAL DEPTH DRILLED TO 25.0 FEET TOTAL DEPTH ~<'} - 25.0 

DUE TO APPROXIMATE 3 TO 4 FOOT INCREASE IN 
TOPOGRAPHIC SURFACE ELEVATION IN RELATION TO 
OTHER WELLS. 

JOB NUMBER 067-C01 09 

~ Dlrr., ENVIRONMENTAL 

•rliJI ASSESSMENT PLAN 
BUILDING N-126 

MONITORING WELL N-MW-4 
NAS MEMPHIS WELL CONSTRUCTION LOG 

~~ CT0-67 
DATE:11 /17793 I DWG NAME~ 067NWC4 



WELL CONSTRUCTION LOG. N-MW-5 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 13 MAY 93 

TYPE OF WELL 2 INCH ID SCH 40 PVC 

1 . HEIGHT OF CASING ABOVE GROUND 2.50 FEET INSTALLATION 
2. WATER SURFACE ELEV. 266.01 (7 i20i93} DESCRIPTION 

a) DEPTH TO SATURATED ZONE 13.3 FEET 

3. TOP OF CASING ELEV. 285.19 DESCRIPTION DEPTH(FT.) 

4. PROTECTIVE CASING YES (@1 TOP OF CASING 
r--

- 2.5 
a) CASING LENGTH N/A 

5. LENGTH OF SCREEN 20.0 FEET 
GROUND - ""!""- 0.0 

6. SIZE\ TYPE OF SCREEN 0.010 INCH SLOTIED PVC SURFACE 
.. 

7. LENGTH OF SUMP NLA 
ll 

8. TOTAL DEPTH OF BORING 25.0 HOLE DIAMETER 8.25 BOTTOM OF - 2.5 
PROTECTIVE :·1 

9. SCREENED INTERVAL 5.0 FEET TO 25.0 EEET COVER ~ . 
". 

10. TYPE OF SCREEN FILTER PACK SILICA SA~D : 

QUANTITY USED ZJ 1 lbs SIZE 20/40 U/C 
TOP OF SEAL 

I, 
- 3.0 

11 . DEPTH TO TOP OF FILTER 1.0 EEFT 
TOP OF SAND 4.0 

12. TYPE OF SEAL J /1 lt:c:JCl:l BEt:c:JIQt:c:JIIE f:EII ETS ........ 

QUANTITY USED 26 lbs 
..... 
... -,. 

TOP OF 
•, ~-::· - 5.0 

SCREEN ~-

13. DEPTH TO TOP OF SEAL 3.0 FEET ~ ... ~ ... ~-

~ ··:a• 
14. TYPE OF GROUT PORTLAND CEMENT ~ ::.:;,.. 

~ :~ ~ :: 
GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WT. GROUNDWATER . ·,. .!. 13.3 

~ .. ~:~· .. · 
METHOD OF PLACEMENT PRESSURIZED HOSE ~ . ; ~--·· 

~-.:.-·,: 

EXTRA WELL PLACED IN CONTAMINATION TOTAL DEPTH 
~-··· 

25.0 15. COMMENTS '--~~-:-: -

PLUME NEXT TO TANK EXCAVATION 

JOB NUMBER 067-C01 09 

~ 
ENVIRONMENTAL 

ASSESSMENT PLAN 
BUILDING N-126 

• - J~ MONITORING WELL N-MW-5 
NAS MEMPHIS WELL CONSTRUCTION LOG 

~:W CT0-67 
DATE:11 /17 fq3 I DWG NAME: 067NWC5 



WELL CONSTRUCTION LOG. N-MW-6 

NAS MEMPHIS UST EAR 

WELL LOCATION BLDG. N-126 

DATE INSTALLED 15 JULY 93 

TYPE OF WELL 2 INCH ID SCH 40 PVC 

1 . HEIGHT OF CASING ABOVE GROUND 0 FEET INSTALLATION 
2. WATER SURFACE ELEV. 268.28 (7 L2oL932 DESCRIPTION 

a) DEPTH TO SATURATED ZONE 13.3 FEET 

3. TOP OF CASING ELEV. 281.95 DESCRIPTION DEPTH(FT.) 

4. PROTECTIVE CASING YES GW 
a) CASING LENGTH N/A 

5. LENGTH OF SCREEN 15.0 FEET 
GROUND - ~- 0.0 

6. SIZE\ TYPE OF SCREEN 0.010 INCH SLOTIED PVC SURFACE 
.. 

7. LENGTH OF SUMP NLA 
1\1 

8. TOTAL DEPTH OF BORING 20.0 HOLE DIAMETER 8.25 BOTTOM OF - 2.5 
PROTECTNE :·t 

9. SCREENED INTERVAL 5.0 FEET TO 20.0 FEET COVER ;, . 
.:. 

10. TYPE OF SCREEN FILTER PACK SILICA SA~D : 
QUANTITY USED 511 lbs SIZE 20,/10 U/C 3.0 TOP OF SEAL 

I 
-

11 . DEPTH TO TOP OF FILTER 1 0 EEFT 
TOP OF SAND 4.0 

12. TYPE OF SEAL J I 1 l~Cl:J BE~IQ~IIE ~Ell ETS ·""·'" 

QUANTITY USED 26 lbs 
, .. 
.... ,. 

TOP OF •, :-::· - 5.0 
SCREEN f'-.---

13. DEPTH TO TOP OF SEAL 3.0 FEET f'-.---
.:--; .. .. ,.: 

1'---' 
... ~. 

14. TYPE OF GROUT PORTLAND CEMENT f'-.--- ::_::,.. 

GROUNDWATER f'-.--- :~., .": .!. 13.3 
GROUT MIXTURE 93% CEMENT 7% BENTONITE BY WT. 

. ·,. 
1'---' ~ :.·: .. · 

METHOD OF PLACEMENT PRESSURIZED HOSE f'-.--- ,; ':···' 

15. COMMENTS 8SSlJMED DOW~Gg8QIE~I WEll TOTAL DEPTH ~ ~~:~::~ - 20.0 

JOB NUMBER 067-C01 09 

~ Dzrr.,J"~ ENVIRONMENTAL 
BUILDING N-126 

ltlj'Ji ASSESSMENT PLAN MONITORING WELL N-MW-6 
NAS MEMPHIS WELL CONSTRUCTION LOG 

~::W CT0-67 
DATE: 09 /27 /93 I DWG NAME: 067NWC6 



APPENDIX F 

Groundwater Analytical Results 



BTEXILOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample lD: N-MW-1 Collection Date: 05/27/93 

Lab Sample ID: XX4840 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/07/93 

Concentration Units: ~g/liter (ppb) Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene u 

toluene u 

ethyl benzene u 1 

xylenes (total) u 1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 100 u 100 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: WATER (72-119%) (65-129) 

Lab Sample I.D. 

XX4840 100 101 

Facility I.D. # 0-791709 



BTEX!LOW BOU..ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample ID: N-MW-2 Collection Date: 05/27/93 

Lab Sample ID: XX4841 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/04/93 

Concentration Units: ~g/liter (ppb) Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene u 
toluene 1 u 
ethyl benzene u 
xylenes (total) u 1 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 100 u 100 

Surrogate Recov~ Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: WATER (72-119%) (65-129) 

Lab Sample I.D. 

XX4841 99 100 

Facility I.D. # 0-791709 



BTEXILOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample ID: N-MW-2 DUP Collection Date: 05/27/93 

Lab Sample 10: XX4842 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/04/93 

Concentration Units: JJglliter (ppb) Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene u 1 

toluene u 1 

ethyl benzene u 1 

xylenes (total) u 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 100 u 100 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Umits: WATER (72-119%) (65-129) 

Lab Sample I.D. 

XX4842 99 102 

Facility I.D. # 0-791709 



BTEX/LOW BOll.. lNG PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample ID: N-MW-3 Collection Date: 05/27/93 

Lab Sample ID: XX4843 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/04/93 

Concentration Units: ~g/liter (ppb) Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene u 
toluene u 
ethyl benzene u 
xylenes (total) u 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 100 u 100 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: WATER (72-119%) (65-129) 

Lab Sample I.D. 

:XX4843 100 109 

Facility I.D. # 0-791709 



MATRIX SPIKE/MATRIX SPIKE DUPLICATE ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample ID: N-MW-3 Collection Date: 05/27/93 

Lab Sample ID: XX4843, XX4844, XX4845 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/04/93 

Concentration Units: J.Lg/liter (ppb) Dryness Factor: NA 

Cone. 
Sample Spike Cone. % Cone. 

Compound Result Added MS Rec. MSD % RPD 
Rec. 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 100 u 1 ,000 700 70 730 73 4 

Surrogate Recovery Bromofluorobenzene (FID) 

Acceptance Limits: WATER (65-129%) 

Lab Sample I.D. 

XX4844 MS 114 

XX4845 MSD 114 

Facility I.D. # 0-791709 



BTEX/LOW BOD... lNG PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample ID: N-MW-4 Collection Date: 05/27/93 

Lab Sample ID: XX4846 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/04/93 

Concentration L' nits: ~glliter (ppb) Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

·benzene u 
toluene u 
ethyl benzene u 1 

xylenes (total) 1 u 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 100 u 100 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Limits: WATER (72-119%) (65-129) 

Lab Sample 1.0. 

XX4846 102 101 

Facility J.D.# ~791709 



BTEXJLOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract ~arne: NAS MEMPHIS Job Number: ENFA 54185 

Client Sample ID: N-MW-5 Collection Date: 05/27/93 

Lab Sample ID: XX4847 Extraction Date: NA 

Sample Matrix: WATER Analysis Date: 06/04/93 

Concentration Units: ~-tglliter (ppb) Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

benzene u 
toluene u 
ethyl benzene u 1 

xylenes (total) 2 e 

total low boiling petroleum 
hydrocarbons, as gasoline 
range organics 170 100 

Surrogate Recovery Bromofluorobenzene (PID) Bromofluorobenzene (FID) 

Acceptance Umits: WATER (72-119%) (65-129) 

Lab Sample 1.0. 

XX4847 103 110 

e - Analyte confirmed on secondary column on 06/09/93. 

Facility J.D.# 0.791709 



lllGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: NAS MEMPHIS 

Client Sample ID: N-MW-1 

Lab Sample ID: XX4830 

Sample Matrix: WATER 

c >ncentration Units: ftg/liter (ppb) 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: WATER 

Lab Sample I.D. 

XX4830 

Facility I.D. # 0-791709 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results Qualifiers 

100 u 

c%3 c3l 
(23-132%) (31-155%) 

90 94 

NA 

ENFA 54185 

05/27/93 

06/01/93 

06/12/93 

NA 

Detection 
Limits 

100 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: NAS MEMPHIS 

Client Sample ID: N-MW-2 

Lab Sample ID: XX4831 

Sample Matrix: WATER 

Concentration Units: ~g/liter (ppb) 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: WATER 

Lab Sample I.D. 

XX4831 

Facility I.D. # ~791709 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results Qualifiers 

100 u 

c1J c32 
(23-132%) (31-155%) 

116 126 

NA 

ENFA 54185 

05/27/93 

06/0l/93 

06/12/93 

NA 

Detection 
Limits 

100 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: NAS MEMPHIS 

Client Sample ID: N-MW-2 DUP 

Lab Sample ID: XX4832 

Sample Matrix: WATER 

Concentration Units: ,uglliter (ppb) 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: WATER 

Lab Sample l.D. 

XX4832 

Facility I.D. # 0..791709 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results Qualifiers 

100 u 

c%3 CJZ 

(23-132%) (31-155%) 

' 95 100 

NA 

ENFA 54185 

05/27/93 

06/01/93 

06/12/93 

NA 

Detection 
Limits . 

100 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: NAS MEMPHIS 

Client Sample lD: N-MW-3 

Lab Sample 10: XX4833 

Sample Matrix: WATER 

Concentration Units: 1-Lg/liter (ppb) 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: WATER 

Lab Sample I.D. 

:XX4833 

Facility I.D. # 0-791709 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results Qualifiers 

100 u 

ell Cn 

(23-132%) (31-155%) 

110 117 

NA 

ENFA 54185 

05/27/93 

06/01/93 

06/12/93 

NA 

Detection 
Limits 

100 



MATRIX SPIKE/MATRIX SPIKE DUPLICATE ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: NAS MEMPHIS Job Number: ENFA 54176 

Client Sample ID: N-MW-3 Collection Date: 05127193 

Lab Sample ID: XX4833, XX4834, XX4835 Extraction Date: 06/01/93 

Sample Matrix: WATER Analysis Date: 06/12/93 

Concentration Units: 1-'g/liter (ppb) Dryness Factor: NA 

Cone. 
Sample Spike Cone. % Cone. % 

Compound Result Added MS Rec. MSD Rec. RPD 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 100 u 1,200 1,700 142 1,600 133 7 

Surrogate Recovery ell Cu 

Acceptance Limits: WATER (23-132%) (31-155%) 

Lab Sample I.D. 

XX4843 MS 98 100 

XX4835 MSD 96 88 

Facility I.D. # 0-791709 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract Name: NAS MEMPHIS 

Client Sample 10: N-MW-4 

Lab Sample ID: XX4836 

Sample Matrix: WATER 

Concentration Units: J,tglliter (ppb) 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: WATER 

Lab Sample I.D. 

XX4836 

Facllity I.D. # ~791709 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results Qualifiers 

100 u 

CD CJ1 

(23-132%) (31-155%) 

95 103 

NA 

ENFA 54185 

05/27/93 

06/01/93 

06/12/93 

NA 

Detection 
Limits 

100 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: lT AS-KNOXVILLE 

Contract Name: NAS MEMPHIS 

Client Sample !D: N-MW-5 

Lab Sample ID: XX4837 

Sample Matrix: WATER 

Concentration Units: ~glliter (ppb) 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

Surrogate Recovery 

Acceptance Limits: WATER 

Lab Sample J.D. 

XX4837 

Facility I.D. # 0-791709 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results Qualifiers 

17,000 

CD c31 

(23-132%) (31-155%) 

96 78 

NA 

ENFA 54185 

05/27/93 

06/01/93 

06/14/93 

NA 

Detection 
Limits 

1,000 



:st:NJ tsl; 

Job Hn•ber: 1111. 54111 

VOLATILE ORG~LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Results in uqfl (~mg/kq (ppm) ug/1 (ppb) (Circle One) 

Sample Matrix: IIIII 

Client Sample I.D.: X-11-f 

Lab Sample I.D.: 111115 

~011RQ:Uml Q2Ds:!AD~J::Ij;iQD 

benzene 
" l~ 

toluenA l~ ., 
ethyl benzene 

"' /\A. 
xylenes (total) J 

'"' MTBB 

total lov boilinv 
petroleum hydrocarbon. 
as gasoline -
total lov boiling 
petroleum hydrocarbons, 
as gasoline range o~anica ./ /0016. 

SODOCD.I!3 aBCOVD'I' BFB (PID) BPB (PID) 

ACCBP'l'ANCE LIHXTS: WATER . p:a-119) (65-129) 
C!I'\TT. --\.- ..... , \JV' ".&.AV/ 

u•••s tl 9_& !/ /00 

D1 - Analyzed at dilution on 
D2 - Analyzed at dilution on -------------

Q"., 
~ .... '13 .,. 

03 - Analyzed at dil•tion on • 
X ... l of the dRO value wa• 09ntribU='=trea=::r-.s=y=-. -:•~•7l~ng-=·la coaponent t.ntatively 

. identified a• Mthyl tart-butyl ether. 

Bxtraction Date: _______ --____ __ ., 
Analyai• Data 1 8-1 ·1 'S 

-·~· ... 

comaenta1 

Facility I.D. # 0-791709 

.. , 
-' 

.. 



SENT BY: 8-16-93 ;12:11PN ;JTAS-KNOXVJU£/ P4BRK..,. 9013722452;# 4/11 

MGB BODJNG PETROLEUM BYDROCAllBONS ANALYSIS 

.C..boratory Naaa 

contract Name 

ITAS-KNOXVILLB 

NAB IIEMPHI S 

Client Sample I.O. : N-MW-6 

Lab Sample I.D. &XtiOl 

sample Matrix WATER 

concentration Units: c§!.u:Jr or atJ/Kg 

SDG N\lllber 

Job Number : EHPA 54!598 

Collection Date : 07/20/93 

Extraction Date : "tle11 ('; ;J 

Analysis Date(a): ~~~~ 
Dryn••• Pactor 

COJiliOUD az&UL~8 QU&LI~IBR8 

total hiqh boiling 
petroleum hydroc::::Jlr~na, . 
as d,iesal .t.uet-~ o~ 

81JitaOG&I!B tBCOVD1' 

ACCEPTANCE LIMITS: SOIL 
WATER 

LAB I.D. 

XX9901 

~ J~ ~~"-.._) £1! L. ... l.· 

Facility I.D. # 0-791709 

J 

C23 

(41 - 149~ 
(23 - 132 

\\~ ~..§) ,. 

C32 

~!59 - 179) 
31 - 155) 

1'91 ~ 

DB • HBH. D'l'J' 
DP POidl • RDBBR 

LAB I'OlUI • IIATHBBH 
BLUlt SPID • HBHBS 

,MB/IfSD - HBBHSMSD 



/ 

SENT BY: 8-16-93 ;12:12PN ;JTAS-KNOXVJUE/ NBRK-t 9013722452;# 6/11 

Job Humber: IK!A Still 

VOLATILE ORGANICS/LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Reaulta in ~m~fkw (ppm) ugfl (ppb) (Circle One) 

- sample Matrix: JITIR 

Cliant Sample I.D.: 1-KI-1-QVI 

Lab Sample I.D.: Iltltl 

~om:Rsmnd ~~mg~ntx:Atign 

benzene ./ ll}. 
toluene 

./ ll4 
ethyl benzene 

"' '~ xylenes (total) " l"' 
MTBB 

total low boilinq 
petroleua hydrocarbons 
aa gasoline --
total law boiling 
petroleum hydrocarbons, 
as gasoline ranqe orqanica ., lf>O&.l 

&OUOGJ.TB UCOVDY BPB (PIO) BFB (J'ID) 

ACCEPTANCE LrMITS :WATER ·p2-119) (65-129) --·· ....... , Jltn .121l\ \.- ---, . 
u•a!tt ./' /DD _, '14 

D1 - Analyzed at dilution on -~-----
D2 - Analyzed at dilution on --------

ltc, " 
?(,·q1 

D3 - Analyzed at dilution on • 
X - t of the GRO vilue wae contributid by a atnijle eaaponent tentatively 

iaentitied as methyl tert-butyl.ether. 

BxtraQtion Date:_..._-__ _ 

Analysis Date· '---~•~·&--~'~l._ 

coaent•a 

Facility I.D. # 0-791709 



SENT BY: 8-16-93 ;12:12PN ;JTAS-KNOXVIUEI P4BRJ(-o 9013722452;# 5/11 

HIGH BOILING PE'I'ROLEUM HYDROCARBONS ANALYSIS 

....aboratory Nama 

Contract Name 

: ITAS-KNOXVILL! 

: NAB HEKPHIS 

Client Sample I.D. N-MW-6-DUP 

Lab Sample I.D. : ZXttOZ 

Sampla Matrix : WATER 

Conc•ntration Unita:~JJor aqfKg 

COIIPOUJID 

total hiqh boilinq 
petrole\Dl hydres_arbons, 
aa dieael ~ ~ OA'I"-4:, 

avuoca-r• a.cov&'l' 

ACCEPTANCE LXHXTSI 

LAB I.D. 

XX9902 

Facility I.D. # 0-791709 

SOIL 
WATER 

SDG lfUJAber 

Job Nu.ber 

• . 
1 ENI'A !54598 

Collection Data 07/20/93 

Extraction Data : :r/.:2c./9:J 

Analysis oate(a) z ?l..r('J 
Drynaas Factor 

Dft~XOJI 
L:UC:'l'B 

C23 

(41 - 149) 
(23 - 132) 

I 

ll ?- / 

tOO 

·C32 

~59 - 179J 
31 - 15!5 

I 

/.~) 

DB - BBB.DTF 
DP PORK • RBPHBH 

LAB .oRII • KATBBBB 
BLAHK SPDB • HBBBS 

KS/KSD • HBHMSMSO 

) 



APPENDIX G 

Shelby County Well Survey 



MEMPHIS AND SHELBY COUNTY 

HEALTH DEPARTMENT 
RICHARD SWIGGART. M.P.A. SHERMAN KAHN. M.D. 

Director HealtA Ojficer 

DR.W.W.HERENTON 

Mayor qf Memphis 
August 6, 1992 

EnSafe 1 Allen & Hoshall 
5720 summer Trees Drive, Suite 8 
Memphis, Tennessee 38134 

Attn: Lawson M. Anderson 

RE: Environmental Site Assessment 
Water Well Search 
Millington Naval Air Station-Willis Gate 
Intersection Of Navy Road And Third Avenue 
Millington, Tennessee 

Dear Mr. Anderson: 

WILLIAM N. MORRIS. JR. 

Mayor qf 9&elbJI County 

Please find enclosed a list of quasi-public, commercial, and 
residential wells located within an approximate two (2) mile 
radius of the above location that are contained in our files. 
This list does not contain the location of any public water 
supply wells that are operated by the Public Utility Division, 
nor does it contain wells used for groundwater monitoring. 
Public water well information may be obtained from Memphis Light, 
Gas, and Water Division, 245 South Main St., Memphis, Tennessee 
( 901) 528-4011. Information regarding monitoring wells associated 
with leaking ·petroleum storage tanks may be obtained from the 
Tennessee Department of Environment and Conservation, Division of 
Water Management, 2500 Mt. Moriah Road, (901)543-6695. 

Our records indicate five (5) wells on the Naval Air Station 
property, however, information regarding the exact location, use, 
and depth of these wells is not included in our files. You may 
contact Lt. Ron Gruzesky, NAS Memphis, 873-5230 for additional 
information about these wells. 

Page 1 of 2 August 6, 1992 

wp-0075I/115 

Facility J.D. # G-791709 
814 JEFFERSON AVENUE. MEMPHIS, TENNESSEE 381 05 

PHONE (901) 576-7600 FAX (901) 576-7832 



Page 2 of 2 

I hope this clarifies the facts for 
in our office. If Pollution Control 
feel free to contact me at 576-7775. 

~(cj~& Z. 
rr1ll, Jr., Asst. Manager 

N CONTROL 

ENCLOSURE 

wp-0075I/116 
WAS/SLS 
HK-199 

Facility I.D. # ~791709 

August 6, 1992 

which we have records on file 
can be of further assistance, 



WATER WELL LIST 

Page 1 of 2 August 6, 1992 

Water Well Number: 1 
Owner of Well: James E. Krosp 
Location of Well: 7378 Krosp Road 
Mailing Address: James E. Krosp 

7378 Krosp Road 
Millington, TN 38053 

Number of wells at this location: 1 
Well Depth: 150 Feet 
Well Classification: Residential 

Water Well Number: 2 
owner of Well: Clifford o. Longmire 
Location of Well: 7431 Krosp Road 
Mailing Address: Clifford 0. Longmire 

7431 Krosp Road 
Millington, TN 38053 

Number of wells at this location: 1 
Well Depth: 120 Feet 
Well Classification: Residential 

Water Well Number: 3 
owner of Well: Terry Longmire 
Location of Well: 7473 Krosp Road 
Mailing Address: Terry Longmire 

7.473 Krosp Road 
Millington, TN 38053 

Number of wells at this location: 1 
Well Depth: 130 Feet 
Well Classification: Residential 

Water Well Number: 4 
Owner of Well: Phoenix Zinc 
Location of Well: 4525/4599 Big Creek Church Road 
Mailing Address: 4525/4599 Big Creek Church Road 

Millington, TN 38053 
Number of wells at this location: 1 
Well Depth: Not Listed 
Well Classification: Commercial 

Water Well Number: 5 
owner of Well: Shelby County Conservation Board 
Location of Well: Edmond Orgill Park 
Mailing Address: Shelby County Conservation Board 

2599 Avery 
Memphis, TN 38053 
Attn: Ed Price 

Number of wells at this location: 1 
Well Depth: Depth Not Listed 
Well Classification: Irrigation And To Maintain Lake Level 

wp0075I/117 

Facility I.D. #-0-791709 



WATER WELL LIST (Continued) 

Page 2 of 2 

Water Well Number: 6 
Owner of Well: Harold Bradley 
Location of Well: 5230 Bateman Road 
Mailing Address: Harold Bradley 

5230 Batman Road 
Millington. TN 38053 

Number of wells at this location: 1 
Well Depth: 150 Feet 
Well Classification: Residential 

wp00751/118 
Facility I.D. # 0-791709 

August 6, 1992 
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