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SITE SPECIFIC STANDARD REQUEST 
BUILDING N-U6 

NAVAL AIR STATION MEMPHIS 
1\flLLINGTON, TENNESSEE 

FACILITY ID #0-791709 

The following is submitted to request a Site Specific Standard as outlined in the Tennessee's 

Technical Guidance Document-008, which is included in Tennessee's Division of Underground 

Storage Tanks Reference Handbook, dated January 1992. 

1. Determine the soil permeability, as required in the Division's Environmental 

Assessment Guidelines. 

Nine soil borings were drilled at the site to defme the extent of soil contamination and 

characterize surficial sediments. Shelby tube samples collected adjacent to boring B-5 

at depth intervals of 11 to 13 feet and 16 to 18 feet indicate average penneabilities of 

2.4 x 1Q-6 and 4.5 x 10-7 centimeter per second (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 American Society of Testing and 

Materials (ASTM) D-5084-90. The samples were collected from the zone suspected of 

having the highest penneability and from the soil-water interface. A site diagram with 

boring locations (Figure 1) is included in Attachment 1 and results of the penneability 

analysis are presented in Attachment 2. 

2. Determine the groundwater classification of the aquifer or water source (i.e., 

drinking water supply or non-drinking water supply), as required in the Division's 

Environmental Assessment Guidelines. 

A water use survey was completed to classify the surficial aquifer as either a drinking 

water or non-drinking water aquifer. This survey included a water well search and 
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analyzing of a groundwater sample for the primary and secondary drinking water 

standards. The results of each task are presented below. 

Well Search: A water use survey was conducted in the facility's vicinity 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 found the 

closest shallow well to be approximately one mile west of the site. Attachment 3 

provides the information regarding these wells. 

Groundwater Analysis: Six of the borings drilled at the site were converted into 

groundwater monitoring wells. 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 Tennessee Department of Environment and 

Conservation (TDEC)'s Technical Guidance Document 002. Analytical results (included 

in Table 1) indicate iron, manganese, and turbidity in excess of the respective suggested 

levels for drinking water. A site diagram with monitoring well locations (Figure 2) is 

included in Attachment 1. Laboratory reports associated with this sample are included 

in Attachment 2. 

·.. Table 'I ·.····•· · ·•···.·. ·.··· ·•.•··· 
N;.MW-5 - Drinking Wfdet GO~ity ·•· •••... ••••• • •• 

Parameters ·. Result Cmg/L) .... ·.· .~ I > Standard (mg/L} • 

11.7 0.3 

Manganese 8.7 0.05 

Turbidity 230 NTU 1 NTU 

Note: Turbidity is a primary drinking water standard and is expressed in Nephelometric Turbidity Units 
(NTU). Iron and manganese are secondary drinking water standards. 
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Aquifer Classification: Because the shallow aquifer is not being used as a water source 

(drinking or otheiWise) 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. 

3. Determine the land use in the area prior to the site being used to store petroleum 

products. 

The property was undeveloped before the underground storage tank (UST) farm was 

constructed. Before the U.S. Navy acquired the property, it was used for agricultural 

purposes by the previous owners. 

4. Determine the current and projected future uses of the surrounding land. 

The petroleum site is within a large facility owned and operated by the Navy. It is more 

than 3,000 feet to the nearest property boundary. This area will be turned over to the 

City of Millington as part of the U.S. Navy Base Realignment and Closure (BRAC). 

Millington is planning to develop the airfield adjacent to this site. It is unclear at this 

time whether the site will be included with the development of the airfield. Land use in 

the area of the facility primarily is zoned as commercial/industrial. 

5. Determine the extent of petroleum contamination in both soil and groundwater to 

the appropriate cleanup levels in the regulations. 

Based on water quality and soil permeability data presented above, total petroleum 

hydrocarbons (TPH) and benzene, toluene, and xylenes (BTX) soil cleanup levels for this 

site would be 1,000 and 500 parts per million (ppm), respectively. Likewise, the TPH 

and benzene groundwater cleanup levels for this site would be 1.0 and 0.070 ppm, 

respectively. These levels are based on guidelines presented in the Tennessee's Division 

of Underground Storage Tanks Reference Handbook. 
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Soil Sample Results: Discrete soil samples were collected from each boring and 

submitted to International Technologies Analytical SeiVices in Knoxville, Tennessee for 

BTEX, Gasoline Range Organic (GRO) and Diesel Range Organics (DRO) analyses. 

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

and N-SB-8 at concentrations of 110 milligrams per kilograms (mg/kg), 87 mg/kg, and 

58 mg/kg, respectively. Contaminants were detected from 7 to 21 feet below ground 

surface (bgs). BTEX and GRO concentrations of2.0 mg/kg and 76 mg/kg, respectively, 

were detected at the 7 to 9 foot inteiVal in N-SB-8. The remaining soil samples 

contained no concentrations above the method detection limits. Likewise, no soil 

samples contained concentrations of BTX and TPH above the soil cleanup levels 

established for this site. Table 2 summarizes soil analytical results. Laboratory reports 

are presented in Attachment 2. 

··•·•••••••••••••••···· ·······•·•·· T..W~~/ ) ••.•••••••••••••...•. • ···· ..•..... Soil An~k;illlesi.llt$ >•·•· .... · · ..... 
Billldillg N·-1·~~· tl$'tli (ffiijllc:~)····<•••··· 

N-SB-1-13 11 - 13 BDL BDL BDL 

N-SB-2-8 7-8 BDL BDL BDL 

N-SB-2-20 18- 20 BDL BDL BDL 

N-SB-3-13 11 - 13 BDL ·BDL BDL 

N-SB-3-13DUP 11 - 13 BDL BDL BDL 

N-SB-3-21 19- 21 BDL BDL 110 

N-SB-4-8 6-8 BDL BDL BDL 

N-SB-4-18 16- 18 BDL BDL 87 

N-SB-5-9 7-9 BDL BDL BDL 

N-SB-5-20 18- 20 BDL BDL BDL 

N-SB-6-12 10- 12 BDL BDL BDL 

N-SB-7-17 15- 17 BDL BDL BDL 
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N-SB-8-9 7-9 0.7 40 BDL 

N-SB-8-9DUP 7-9 2.0 76 29 

N-SB-8-13 11 - 13 BDL BDL 58 

N-SB-8-20 18- 20 BDL BDL BDL 

Notes: 
BDL = Below Detection Limit 
mg/kg = milligrams per kilogram (ppm) 

Detection Limits: 
GRO = 10 mg/kg 
BTEX = 0.1 mg/kg 
ORO = 1 0 mg/kg 

Groundwater Sample Results: Free product was not observed in groundwater in any 

site monitoring wells. TPH concentrations found in N-MW-5 (17.2 ppm) and N-MW-6 

(2.0 ppm) marginally exceeded TDEC's cleanup level of 1.0 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 UST regulations. In addition, this value is considerably lower than the 0.07 

ppm cleanup value for benzene. Analytical data indicate the extent of impacted 

groundwater is limited primarily to the vicinity of the tank pit. Analytical results are 

summarized in Table 3. Laboratory reports for groundwater analyses are provided in 

Attachment 2. 
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......••....• •.•• .... · •·••· •• r~.J~ ~ /< )· ····•••••·····• 

I Groundwater ~nai~JR..Jllla·· · 
. . . 8uldtnf N•1;¢i U$Ta < 

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

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

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

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

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

N-MW-5 5/27/93 0.001U 0.001U 0.001U 

N-MW-6 7/20/93 0.001U 0.001U 0.001U 

N-MW-6DUP 7/20/93 0.001U 0.001U 0.001U 

Note: 
• - Analyte confirmed on secondary column 
U - Analyte not detected 

GRO ORO 
imglll > {mg/1;:) < 

0.001U 0.1U 0.1U 

0.001U 0.1U 0.1U 

0.001U 0.1U 0.1U 

0.001U 0.1U 0.1U 

0.001U 0.1U 0.1U 

0.002* 0.170 17.0 

0.001U 0.1U 2.0 

0.001U 0.1U 1.5 

6. Determine the background level of petroleum contamination in both the soil and 

groundwater in the area. 

Analytical data presented in the Final Environmental Assessment Report for this site 

indicate background TPH and BTX concentrations in water and soil are below their 

respective laboratory detection limits. The laboratory detection limits for BTX and TPH 

in soil were 0.1 and 10 ppm, respectively. Likewise, the laboratory detection limits for 

BTX and TPH in water were 0.001 and 0.1 ppm, respectively. 

7. Determine the current and projected future uses of the groundwater at the petroleum 

site and the surrounding area. 

As stated above, the surficial aquifer is classified as a non-drinking water aquifer. 

Furthermore, the aquifer's low permeability would prevent large volumes of groundwater 

from being extracted. Therefore, no current or projected uses of the groundwater are 

expected at the petroleum site or the surrounding area. 
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8. Determine the depth to the groundwater at the petroleum site. 

Static water level of the surficial aquifer at the site ranges between approximately 268 to 

278 feet above mean sea level (msl), which corresponds to approximately 16.5 to 8 feet 

bgs. 

9. Determine the groundwater recharge area and recharge rate for the petroleum site 

and the surrounding area. 

The petroleum site consists mainly of concrete, gravel, and grass surfaces. Because 

gravel and grass surfaces are permeable, they could serve as recharge areas. 

An indication of the recharge rate for the petroleum site and the surrounding area can be 

obtained by determining the hydraulic conductivity using an aquifer test and subsequently 

calculating the groundwater linear velocity. TDEC personnel have deemed this method 

acceptable. 

The above method for calculating the groundwater linear velocity was used in the Final 

Environmental Assessment report for this facility, in which the groundwater velocity in 

at the site was determined to range between approximately 0.014 and 0.087 feet per day 

(ftlday). 

This low groundwater velocity is another indication of the poor recharge for the site and 

surrounding area. 

10. Determine the hydrology of the petroleum site and the surrounding area. 

Six monitoring wells have been installed at the site. Static water level measurements at 

each well were collected on May 28, June 3, and July 7, 1993. Using these water level 

measurements, piezometric surface diagrams were constructed to show groundwater flow 

direction. Copies of these diagrams (Figure 3, Figure 4, and Figure 5) are included in 

Attachment 1. Groundwater flow was directed to the northwest on each day the 
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measurements were collected except for the diagram for July 7, 1993, which indicates 

local groundwater flow is directed toward the tank pit. The depression in the piezometric 

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

rainfall during 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 5/28/93 diagram using the following relationship: 

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

The highest gradient was calculated from the 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: 

i - .t.h!L 

i = hydraulic gradient (ft./ft.) 

.t.h = change in piezometric surface elevation (ft.) 

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

Groundwater Flow Velocity: The lowest and highest estimated groundwater flow 

velocities were calculated using the following formula: 

Where: 

v -

K = 

i = 

v = Killle 

groundwater velocity 

horizontal hydraulic conductivity 

horizontal hydraulic gradient 

11e = effective porosity 
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For the velocity calculations, an avemge hydraulic conductivity of 0.234 feet/day was 

used. This value was obtained by avemging 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., 

labomtory reports in Attachment 2. An avemge of the four reported porosity values for 

boring N-126-SB9 was used in calculating velocity. 

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

Highest estimated groundwater velocity = (0.234)(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 performed 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 mte of change and the 

hydraulic conductivity of the aquifer. 

An In-Situ pressure transducer and a two-channel Hermit 1 OOOC data logger were used 

to measure and recorded water levels in the wells. To facilitate gmphing 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 

suspended the slug in the well just above or below the water level. At the beginning of 
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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 AQTESOL V 

(Aquifer Test Solver) by the Geraghty and Miller Modeling Group (1989). AQTESOL V 

has several widely published and accepted analytical solutions for many different kinds 

of aquifer tests. Rising and falling head slug test data were plotted using the unconfmed 

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 Bouwer and Rice (1976) developed for 

unconfmed aquifers. 

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

presented in Table 4. Injecting the slug produces falling head data and rising heads result 

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



Well 

N-126 MW-1 

N-126 MW-2 

N-126 MW-3 

N-126 MW-4 

N-126 MW-5 

K - Falling Head 
(feet/minute) 

4.8907E-05 

5.0160E-04 

4.7204E-05 

5.9370E-05 

1.4480E-04 

····•·•··· .·• • '[allt! o1J > 
Sl~g 'J"e~ @tJiiulp · / 
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K - Rising Head K- Falling Head K - Rising Head 
(feet/minute) (feet/day) (feet/day) 

N/A 7.0426E-02 N/A 

3.0440E-04 7.2230E-01 4.3834E-01 

5.2103E-05 6.7974E-02 7.5028E-02 

1.5050E-04 8.5493E-02 2.1672E-01 

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. 

11. Determine the proximity, quality, and current and projected future uses of surface 

waters in the vicinity of the petroleum site. 

The nearest surface water to the petroleum site is a ditch that receives surface runoff 

during rainfall. The ditch is approximately 2400 feet northwest of the petroleum site on 

undeveloped property. 

The ditch currently collects surface runoff for drainage with no known changes in use. 

12. Determine the acute toxicity of the waste petroleum product by performing a 

bioassay (chronic toxicity bioassays may be required). 

Acute toxicity data for A VGAS are presented in Attachment 4. These data were obtained 

from the United States Coast Guard Chemicals Hazard Response Information System 

(CHRIS) manual. 
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13. Describe the physical and chemical characteristics of the petroleum contamination. 

Physical and chemical characteristics of the petroleum contamination also were obtained 

from the CHRIS manual and are presented in Attachment 4. 

14. Perform an Exposure Assessment to determine the effect of the petroleum 

contamination on all potential receptors (e.g. humans, aquatic species, animals, and 

plants). 

Routes for exposure to petroleum contamination may include air and dust inhalation, 

water ingestion, soil ingestion, and dermal absorption. However, since petroleum 

contamination identified at this site is limited the subsurface, the potential for exposure 

via air and dust inhalation, soil ingestion and dermal absorption would be minimal. 

Likewise, since there are no water wells or surface water near the site, exposure via 

water ingestion would also be minimal. 

15. Determine the potential for petroleum vapors entering a building if the petroleum 

contamination was not remediated to the appropriate cleanup levels in the 

regulations. 

The zone of contamination is 75 feet from the nearest unoccupied building and 150 feet 

from the nearest occupied building. Given the extremely low groundwater velocities and 

the depth of identified impacts, potential for petroleum vapors entering a building would 

be minimal. 

16. Explain why the petroleum contamination cannot or should not be remediated to the 

appropriate cleanup levels in the regulations. 

Petroleum contamination should not be remediated because of the following: 

• The source of the release has been eliminated; therefore, the concentration of 

petroleum constituents within the subsurface will not increase. 
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• The material's location is not accessible to the public. 

• Aquifer in question is a non-drinking water aquifer according to background 

determinations. 

• No quasi-public, commercial and residential water wells are screened in the 

surficial aquifer within a 1-mile radius of the site. 

• The zone of contamination is inside the naval facility, approximately 3,000 feet 

from the nearest property boundary; therefore, the potential for offsite 

contaminant migration and impact is practically non-existent. Furthermore, 

natural biodegradation and attenuation of the contaminant plume will occur, 

thereby decreasing the plume's size. 

• The material is within a geological subsurface whereby potential for exposure to 

receptors is minimal. 

• Contamination at this site that exceed TDEC action levels, is limited to TPH in 

groundwater. Concentrations of benzene found in groundwater were below 

TDEC' s action levels. Likewise, concentrations ofBTX and TPH found in soils 

were below TDEC action levels. 

17. Explain the actions to be taken if a Site Specific Standard was granted for the site 

and a problem developed in the future (e.g., vapors in a building, an impacted water 

well, free product in an underground utility, etc.). 

If a problem listed above was encountered in the future, an immediate investigation to 

determine the source would be undertaken. If it is determined the source is related to the 

UST site, a cleanup method acceptable to TDEC would be implemented immediately. 
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18. Determine the site specific contamination concentration for both soil and 

groundwater which should be applied to the petroleum site (the level which would 

not adversely effect human health or the environment). 

Since BTX and TPH concentrations found in soil did not exceed the TDEC cleanup levels 

for this site (500 and 1,000 ppm, respectively), no site specific contamination 

concentration is required for soil. 

Likewise, benzene concentrations found in groundwater did not exceed the TDEC cleanup 

level for this site (0.07 ppm); therefore, no site specific contamination concentration is 

required for this constituent in groundwater. 

The site specific contamination concentration for TPH in groundwater should be 

100 ppm. 

19. Describe how the site specific contaminant concentrations were determined. 

The maximum concentration of TPH found in groundwater at the site is 17 ppm. This 

concentration is well below the calculated 5,233 ppm LD50 for TPH for species tested as 

presented in Hydrocarbon Contaminated Soils and Groundwater Volume 3, Kostecki and 

Calabrese, 1993. The proposed site specific contaminant concentration for TPH in 

groundwater is well below this LD50 , and yet it would be an indicator that concentrations 

have increased and an investigation to determine the source should be undertaken. 

Additionally, the exposure assessment in item 14 indicated potential for exposure to TPH 

at the site would be minimal. 



35 

SCALE 

* 

0 35 

FEET 

/~ 
~· 

SHORT 
GRASS 

--· 

SOURCE: ALLEN AND HOSHALL 

N-SB-5 

---

OIL/WATER SEPARATOR 

---
INLET (TYP.) ~

--------~ -----

0 N-SB-4 

N-SB-2 
0 

N-88-7 
0 

·-lt x---•~ 

RAISED CONCRETE 
CONCRETE PAVEMENT 

ISLAND 

Iii 

UST 1239 TANK 
SHORT PIT AREA ~ 1><1 ~ 
GRASS --------1 

0
N-SB-8 L 

1><1 

SHORT 
GRASS 

1><1 

SHORT 
GRASS 

PUMP /CONTROLS 
TANK 1239 

ABOVEGROUND/ 
STORAGE TANK 

CONCRETE 
PADS (TYP.) 

~~ ol 
FOR 

SHORT 
GRASS 

.. 

I 

PUMP/CONTROLS FOR UNDERGROUND 

~L ___________ TA_N_K_3_0_
4 
________________ P_IP-IN_G __ V_AL_V_E~~-------------~x I CONCRETE (TYPICAL) 

GRAVEL GRAVE~ FORMER TANI< PIT • --· ------ ---- ---- -----•--•--- ----x--- ------' --· --· --· --· --· 0 
N-88-6 • 

SHORT 
GRASS 

LEGEND 

0 SOIL BO~ING LOCATiON 
N-SB-6 

• 

1><1 

INLET 

POWER POLE 

UNDERGROUND 
PIPING VALVE 

SITE SPECIFIC 
STANDARD REQUEST 
NAS MEMPHIS 
MILLINGTON., TN 

FIGURE 1 
SOIL BORING 

LOCATION MAP 
BUILDING N-126 USTs 

DWG NAME:67N126SB 

/ 
~ i 



35 0 

SCALE 

/~ 

35 

FEET 

~ 

SHORT 
GRASS 

---

N-MW-2 
284.76 ® 

" --" 

N-MW-3 
285.90 ® 

SEPARATOR INLET (TYP.) ~ 

---~ ---" 
®N-MW-6 

281.95 
RAISED CONCRETE 
ISLAND 

L~ENCE 
x--rJ 

CONCRETE PAVEMENT 

---x--- ·-·/ 

SHORT 
GRASS 

N-MW-5 
285.19 

( __ if 

• 

UST 1239 TANK 
PIT AREA -----.~ 

FORMER TANK PIT 
M 

GRAVEL 

SHORT 
GRASS 

PUMP/CONTROLS FOR 
TANK 304 CONCRETE 

~-1 0 
SHORT 285.95 
GRASS 

~PUMP/CONTROLS FOR 
TANK 1239 

'-UNDERGROUND 
PIPING VALVE 
(TYPICAL) 

GRAVEL 

SHORT 
GRASS 

--" --- ----·- -----x----- ---- ----- ----x-------" --· 

" 

----------- ·,.-- ® 
N-MW-4 
286.53 

• 
SHORT 
GRASS 

® 

N-MW-4 
286.53 

• 
* 

LEGEND 

MONITORING WELL LOCATION 

MONITORING WELL NUMBER 
TOP OF CASING ELEVATION 

INLET 

POWER POLE 

UNDERGROUND 
PIPING VALVE 

SITE SPECIFIC 
STANDARD REQUEST 
NAS MEMPHIS 
MILLINGTON, TN 

FIGURE 2 
MONITORING WELL 

LOCATION MAP 
BUILDING N-126 USTs 

DWG NAME: 67N 126MW 



35 

SCALE 

* 

0 35 

FEET 

SHORT 
GRASS 

N-MW-2 
271.16 

. IN LET (TYP.) ----------· -___ .____......_ ---· --· .-
OIL/WATER SEPARATOR 

CONCRETE 
RAISED CONCRETE 

~ISLAND ~~ ( 
~~ v 

~ 

~ . 

PAVEMENT 
~ 

~ 
c5' 

SHORT 
GRASS 

PUMP/CONTR 
TANK 1239 

ABOVEGROUND 
STORAGE TANK 

CONCRETE 
PADS (TYP.) 

I 

UNDERGROUND 
·PIPING VALVE 
(TYPICAL) 

GRAVEL 

s 

® 
N-MW-1 0 
27726 

FOR 

SHORT 
GRASS " 

===========~------~G~R~A~V~E1L~::====~=== •----- ----- -----x----- ----- ----- ----- -----x----~ 

--·i--·--·~ --· --· 101 
--· \01 --·--· N-MW-4 • SHORT 

~· 277.96 GRASS 

/~ 

SOURCE: ALLEN AND HOSHALL 

N-MW-2 ® 
27116 

LEGEND 

SOIL BORING/MONITORING 
WELL GROUNDWATER 
ELEVATION LOCATION 

GROUNDWATER FLOW 

274 ---- - PIEZOMETRIC CONTOUR 

SITE SPECIFIC 
STANDARD REQUEST 
NAS MEMPHIS 
MILLINGTON, TN 

FIGURE 3 
PIEZOMETRIC SURFACE 

MAP 05/28/93 
BUILDING N-126 USTs 

DWG NAME:67N1 6P, 



35 0 35 

SCALE FEET 

* 

/~ 
~· 

SOURCE: ALLEN AND HOSHALL 

SHORT 
GRASS 

* 

--·--· --·-

FORMER TANK PIT 

-·--· 'i:i® 
N-MW-4 • 
277.86 

SEPARATOR 

X 

I ·--11 

CONCRETE PAVEMENT 
RAISED CONCRETE 
ISLAND 

SHORT 
GRASS 

272 

® 
N-MW-1 
276.94 

D\ 
PUMP/CONTROLS FOR 
TANK 1239 

CONCRETE 

UNDERGROUND 
PIPING VALVE 
(lYPICAL) 

GRAVEL 
• 

LEGEND 

® - MONITORING WELL LOCATiON 
N-MW-4 _ MONITORING WELL NUMBER 
286.53 WATER ELEVATION 

- PIEZOMETRIC CONTOUR 

.. ::, - GROUNDWATER FLOW 

SHORT 
GRASS 

X 

l 

SITE SPECIFIC 
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DWG NAME: 67N 126P2 
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ATTACHMENT 2 

LABORATORY REPORTS 



Tri-State Testing Services, Inc. 

Cliant: lnaafa/Allen ' Ra•ball 

Data of Rapart:: 06/02/93 

~ject H ... I Jfaval AU Station 8 XilliftcJton, 'rlf 

Sa.ple I.D.: Bo~inq H-12&•119 Saaplel ST 1, Deptb 11'·13' 

Soil Oeacription: Brown ' Gray silty Clay 

Wet· O.neity (Lba/f~) 
Dry Dellaity (t.bS/~) 
Koiatun n c~ wt) 
Paraaity (n) 
Degz .. of saturation (t) 

frt='l'••t 
121., 

96.0 
26.7 
.401 
97.1 

Temperature conwction, ~ - 1.015 

K, • I • 3 X 10•1 CII/HG 
Ita • 3 • I X 10-7 Cll/880 
1tJ • 3 • I X 10-7 Cll/880 
~ • 4.1 X 10-7 ~••a 

Pest; Test 
124.0 

97.5 
27.2 
.406 

100.0 

Coefficient of Pezaaability, x_ • 4.5 X 10-7 c:m~sec 

'l'e•ta4 in accorclanca with Hetbacl 1100 o~ 'l'ast Methods tor 
evaluation Solid Wute, 'l'llUd Adti~ion (SW-841) and in qanenl 
accordance with AST.I D-5014-to. 

Lab No. L-93-lOlOA 

ity LD. I .. m,., 2-1 



Trt.State Testing Servtces, Inc. 

Jllaavgac of IIJ4rapJ.lp ma""diirig 

Cliant: Enaafa/Allen ' Boahall 

Date of Reportz 01/03/93 

Project: N-.a Naval Air Station 1 HillinQ'tcm, 1'11 

Saaple I.D.: Borin; f N-12·-819 Sa.plea ST 2, Depth 16 1-11 1 

Soil Deacriptiona Gray Silty Clay 

Wet Density (Lha/ttl) 
Dry Deuity (Lba/f~) 
Koiatu&-8 (t Dry wt) 
Porosity (n) 
DecJn• of Saturation (t) 

Pn=TeG 
123.4 

''·' 24.0 
.3 •• 

100.0 

Jeaeuiliq 

'!'aperature Correction, Rc • 1. 000 

X, • 1.3 X 10•6 011/MO 
~ • 4.1· X 101 =-/NO 
Jts • 2 • 0 X 101 C31/MC 
~ • 1. 4 x 1o·• CJI/saa 

PqB Test 
125.1 
101.0 

2 •• 0 
.384 

100.0 

Coefficient ot Peruability, 1tzo • 2.4 X 10_. cm,lseo 

Testacl in accordance vith Method 9100 ot Teat KethocSa tor 
evaluation Solid Waata, Tllird. Addition (SW•I4&) and in general 
accOZ'dance with ASTX D-5084-to. 

Lab No. L-93•10108 

11M lueldlaC.. • Ma¥illr TN 311. 
(101)311-11. • Fa(IO'I)IIIIIM 

2-2 

• 



BTEXILOW BOH.ING PETROLEUM HYDROCARBONS ANALYSIS 

~ratory Name: lTAS·KNOXVlLLE SOG Number: NA 

Contract Name: :'IJAS MEMPHIS Job Number: ENFA S·UIS 

Client Sample 10: N·MW·I Collection Oa&e: OS/27193 

Ub Sample 10: XX4840 Exuaction Oa&e: NA 

Sample ~atnx: WATER Analysis Dale: 06/07/93 

Concentration units: ~~'liter lppb) Dryness Factor: :'IJA 

DetiCiioa 
Compound Resuill Qualif"Mn Limits 

benzene u 
tolueoe u 
ethyl benzene u 
xylenes (total) u 

.ow low boiling petroleum 
hydrocarbons. as gasoline 
range orgauics 100 u 100 

s_. __ ... 
'Y ............... (I'll)) ~(flO) 

A~ Lilllill: WATER (1l·119S) (65·129) 

Lab~I.D. 

XX4a.G 100 101 

:i11tJLD.I .. 1f178 
2-3 



HIGH BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

LAboratory Name: IT AS-KNOXVlLLE 

Contract Name: SAS MEMPHIS 

Client Samptte 10: S-MW-1 

Ub Sampte 10: X:X4830 

Sampte Matrix: WATER 

( •ncentrauon Units: ~glliter lppbt 

Compound 

toW high boiling petralewa 
hydroc:arbou. as diad nDPI 
OrpDICI 

S~a•111••• R"':D••., .I 
AccqKIDCe l..imia: W r 

' 
Ub~tel.D. 

XX4130 

i111JI.D.I .. 79178 

SDCi Number. 

Job Number. 

Collection Da&e: 

ExtncUoa Oa&e: 

Aaalysis Dale: 

Dryness Fac10r. 

IGO u 

I 

c. c, 
(23-132S) (31-ISSS) 

90 ~ 

2-4 

~A 

ENFA S418S 

051:1193 

06/0l/93 

06/ll/93 

SA 

l)et ..... 

LillliU 

100 



HIGH BOU.ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract ~ame: :'liAS MEMPHIS 

Client Sample: 10: N-MW-2 

Lab Sample ID: XX4831 

Sample !Vtatnx: WATER 

Concentration Cnits: ~g/liter lppbl 

Compound 

tow higb boiling petroleum 
hydrocarbons. as dieselruap 
organics 

Sla'I'Uple Reaa•er,o 

Accepcaace Umits: W A TEll 

Lab Sample I.D. 

XX4831 

1ity J.D. 1 t-m71f 

SDG Number: 

Job Number: 

Collection Dace: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Results 

100 u 

~ c, 
(l3·132S) (31-155S) 

116 126 

• 

2-5 

~A 

ENFA S•U85 

05/27/93 

06/01/93 

0611:193 

NA 

100 



BTEXILOW BOn.ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE SOCi Number: ~A 

Contract ~ame: NAS MEMPHIS Job Number: ENFA 54185 

Clicm Sample 10: N·MW-2 DtJP Collection Dace: OS/21193 

Lab Sample 10: XX4842 Extnctioo Date: NA 

Sample ~atrix: WATER AD&Jysis Dace: 06104193 

Concentration L: nits: ~giliter lppbl Dryness Factor: ~A 

Detertioa 
Compound Results Qualifiers Umill 

beoune u 
tolueae u 
etbyt beazale u 
xyteacs (total) u 

.ow tow boiling petroleum 
bydroc:artJoos. as guotiM 

100 ruge orguics 100 u 

s_. ___ .. ~(PID) ~(flO) 

A~ Lialill: 91 ATER (72-119~) (65-129) 

Lab Sample I.D. 

XX4142 99 102 

~LD., .. m,., 
2-6 



HIGH BOU.ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-KNOXVILLE 

Contract ~ame: ~AS MEMPHIS 

Cli-=nt ~rnplc 10: N-MW-2 DUP 

Lab Sample 10: XX4832 

Sample ~atnx: WATER 

Concentration Units: ~g!liler lppbl 

Compound 

tow high boiling petroleum 
hydrocarboas. u diesei raDIO 
Of!uUCS 

S-• .._ llecoYery 

Accepcaace l...imiu: WATER. 

Lab S....le 1.0. 

XX4132 

iBlJ"LD., .. .,.,. 

SDG Number. 

Job Number. 

Collec&ion Oa&c: 

Extraction Oa&c: 

Aaalysis Oa&e: 

Dryness Factor. 

100 u 

Ca Cn 

(23·132~) (31·155CJ) 

loO 
. 

95 

2-7 

~A 

ENFA S4185 

OS/~7/93 

06/01193 

06111.'93 

~A 

DeteeiMia 
Limits 

100 

• 



BTEXILOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

uboralory :'II ame: IT AS-KNOXVILLE SOO Number. NA 

Con1rac1 :'1/ame: ~AS MEMPHIS Job :'1/umber: ENFA 5418.5 

Clicnl Sampte 10: ~-MW-3 Collection Da&e: 05111193 

Ub Sample ID: XX4843 Eunctioa Dace: NA 
• Sampte Ma1nx: WATER Aaatysis Da&e: 06/04/93 

Conc:en1ra1ion Uniu: ~gtliler fppb) Dryness Faccar. NA 

Detection 
Compound Results Qualiraen Limill 

beazeae u 
totueae u 
ethyl benzale u 
xyleaes (lOll.!) u 1 

.oW low boiliD1 petroleum 
hydrocarbons. u guoliDe 
ruge orglllics 100 u 100 

s_._ ... Bl•wa Dfhaab I (PID) ...............(FID) 

ACCCfKIIIICe Lilliill: W A TEll (72-119") (65-129) 

Lab 5uapte I.D. 

xx.-..3 100 109 

2-8 



HIGH BOR.ING PETROLEUM HYDROCARBONS ~AL YSIS 

Laboratory ~arne: IT AS-KNOXVILLE 

Contract ~ame: NAS MEMPHIS 

Client Sample ID: N~MW-3 

Ub Sample ID: XX4833 

Sample Matnx: WATER 

Concemrauon Cnics: ~g~liter lppbl 

Compound 

tow high boili.ng petroleum 
hydroc:arbons. u ciiesd rup 
orpnics 

SIII'I"'ppe RecoYerT 

Accepcaace Umiu: W A TEll 

Lab ~le 1.0. 

XX4133 

ty LD. I t-'791"' 

SOG Number. 

Job Number: 

Collection Date: 

Exuaction Date: 

AILaiysis Date: 

Dryness Fac&ar: 

Results 

100 u 

~ c, 
(23-132~) (31-155~} 

110 117 

2-9 

NA 

ENFA 54185 

OS/27193 

06/01/93 

06112!93 

:"iA 

100 



MATRIX SPIKE/MATRIX SPIKE DUPLICATE ANALYSIS 

.Aboracory Name: IT AS-KNOXvtll.E SDG Number: NA 

Conrracr ~ame: NAS MEMPHIS Job Number. ENFA 54185 

Clienr Sample 10: N-MW-3 Collecrion Dare: 05'~7'93 

ub Sample ID: XX4843. XX4144. XX484S Exuacrioa Dare: NA 

Sample Marrix: WATER AD&lysis Dare: 06/04193 

Concenrrauon Unirs: SAJI(irer Cppbl Dryness Faccor: NA 

Cone. 
Saaq:lle Spike Coac. ~ Cone. 

Co~und Resuh Added MS Rec. MSD ~ RPD 
Rec. 

toLl! low boiling peuoleum 
bydrocarDoas. as gasoline 

4 range organics 100 u 1.000 700 70 730 73 

Surropte Rec:o•er, Bramofiiiiii'Gb=l •CFIDl 

Acccpw.c:e Umia: WATER. (65-l29,.) 

Lab~Jel.O. 

X:X4144 MS ll4 

X:X_.5MSD ll4 

2-10 



\lATRIX SPOCEIMATR.IX SPIKE DUPLICATE ANALYSIS 

Laboratory ~ame: ITAS·KNOXvtLLE SDCi Number: NA 

Contract ~ame: :'liAS MEMPHIS Job Number. ENFA 54176 

Client Sample 10: :'11-MW-3 Collection Date: OS/~7'93 

ub Sample 10: XJ<4833. XJ<4834. XJ<4835 Extraction Dare: 06/01193 

Sample Matrix: WATER Analysis Dale: 06/12!93 

Concentration L: nits: ~glliter lppb) Dryness Factor. NA 

Cone. 
Sample Spike Cone. " Coac. " Compound Result Added MS Rec:. MSD Rec. RPD 

tow high boiling petroleum 
hydrocarbons. as diesel raa1e 

7 OfluUCS 100 u 1.200 1.700 142 1.600 133 

S-..... -- ~ Cn 

Acc:epcuce lJmics: WATER (23·132S) (31·155S) 

Lab S..,ie l.D. 

XX4143 MS 98 100 

XX4135 MSD 96 88 

U, LD. I ~"171J 
2-11 



BTEXJLOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory :'~lame: IT AS-KNOXVILLE SDG Number. :"'A 

Contract :"iame: ~AS MEMPHIS Job Number. ENFA S4185 

Cli~nt Sampl~ 10: N-MW-4 Collection Due: 05127/93 

Lab Sample 10: XX4846 Exuaction Due: NA 

Sample ~1atrix: WATER Aulysis Due: 06/04193 

Concentrauon L'nits: ~o&gltiter c ppb) Dryness Factor: :"II A 

Deteaion 

Compound Results Qualifien Limits 

benzene u 
1oluene u 
ethyl benzene u 
xylenes ttow) u 

.-.~tal low boiliDg petroleum 
hydrocarbons. as gasoline 

100 range orpnics 100 u 

SUI"'''Dte- ~(PID) 81....-ftaarabela .. (fll)) 

Ac cc p«•,.,.. l...illlill: 91 A TEll (7l-U9.) (65-129) 

Lab Sample I.D. 

XX4146 102 101 

ity LD. I .. m,., 
2-12 



IDGH BOn.ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory ~ame: IT AS-KNOXVILLE 

Contract ~ame: ~AS MEMPHIS 

Client Sample lD: N-MW-4 

Lab Sample lD: XX4836 

Sample Matnx: WATER 

Concentration Cnits: ~g/liter tppbl 

Compound 

tow high boiling petroleum 
bydroc:ari:M3as. aa diesei ruse 
Of!WCS 

Surropse Reawery 

Acceptaace L.imits: W A 1Bl 

Ub ~le 1.0. 

XX4136 

Jityi.D.I .. 'mM 

SDG Number: 

Job Number: 

Collection Date: 

Extractioa Date: 

AJWysis Date: 

Dryness Factor: 

Qualifiers 

100 u 

~ c" 
(23·132S) (31-l.S.SS) 

95 103 

2-13 

~A 

ENFA 54185 

O.S/27193 

06/01/93 

06/12/93 

~A 

100 



BTEXILOW BOn.ING PETROLEUM HYDROCARBONS ANALYSIS 

Laboratory Name: IT AS-~~OXVTLLE SOO Number: ~A 

Contract ~ame: NAS MEMPHIS Job Number: ENFA S418S 

Client Sample 10: N-MW-S Collection Date: OS/27/93 

Ub Sample 10: XX4847 Extnction Date: ~A 

Sample Matnx: WATER ADalysis Date: 06/04/93 

Conccntrauon Units: ~glliter lppbl Dryness Factor. :'II A 

DececdoD 
Compound Results Qualifiers Limits 

benzene u 
rolueoe u 
ethyl berueoe u 
xyleaes (toW) 2 e 

.allow boiling petroleum 
hydroearboas. u guoliDe 
rmge organics 170 100 

S-·-- - ~(PID) ~(fiD) ·~ 

Accepowaee l..imill: WA'IBl ('72-11915) (65-129) 

Ub Sample I.D. 

XX4147 103 110 

itJ LD. ' o-m• 2·:14 



fDGH BOn.ING PETROLEUM HYDROCARBONS ANALYSIS 

Ubonuory ~ame: lTAS-KNOXVTLLE 

Contract ~ame: ~AS MEMPHIS 

Client Sample ID: :"'i-MW-5 

Lab Sample ID: XX4837 

Sample \1atnx: WATER 

Concentration L'nirs: ~glliter lppbl 

Compound 

total high botling petroleum 
hydrocarboas. as diesel raage 
orgaaics 

Surropte Reco•ery 

Acceptmce Limits: WATER 

Lab Sample I. D. 

XX4837 

,ity LD. 1 o.mm 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

AnaJysis Date: 

Dryness Factor: 

ResuJts Qualifiers 

17.000 

~ ~ 

(23-13245) (31-155$) 

96 78 

2-15 

~A 

ENFA 54185 

05127/93 

06i01/93 

06/14193 

~A 

Detection 
Limits 

1.000 



.............. 9013722~:1 8111 

J'ab Rt•ber: DD 14111 

VO:U.TU.Z O~IDII BOILIIIG Pl:rROLBIIII ~8 AIIAlif8I8 

Raaulta in uq/1 ~~~Jkq (ppal uqfl (ppbl (Circle on•l 

Saapla Matrix: Dill 

Client Sample I.D.: X•lf•t 

Lab Saapla t.D.: IIJIII 

Cggound congantratiqn 

t.n.ene , l~ 
taluena ., l~~a 
ethyl !)anzana ., 

'" xyl.n•• (total) 
" I \A 

~ -
total lov bailiDq 
patz'oleaa hydraaazobolw 
u gaaolina -
total law boiliaiJ 
petrolaua hydrocarbons. 
u gasoline raDife organic. ~ /00 Ita. 

8UIIaOCiaD ~ IP8 (PID) an (nD) 

ACCEPl'MCZ LDII'l'SI WUR . (!~-111) c•s-tat) ....... _ ,-....... , ~ ".L•VT 

~··· I .I 9A t/ JOQ 

~aGCiam Dataa ____ --______ __ 
-........ ., 

lnalpia Dat:a .... 

ity I.D. I 0-79170f 

2-16 

t2" _, 
~,.-"' .,. 



SENT BY: 8-16-83 ; 12: 11Pif ; ITA.S-KNOXVJUL' lllltK~ 901~4S2:1 4/11 

MGB BOILING PETAOLEIJM BYDJlOC.UBONS ANALYSIS 

...aboratary H- . I'l'AS-DOXVILLZ SDG lftm"e.r I • 

contract Naa• . liAS IIBIIPHIS Job H•mber . BNPA , .. ,,. . • 

Client SUiple I.e. z N•ICW•& Collection Date • 01/20/93 . 
Lab kaple I.D. • UII01 EXCrac:tion Date . ?.lti.~ {!, . . 
Sa.pla llatrix WATER Analyaia Data(•): r.~l'l3 
cancentratian Dnita: ~or 119/Kif DryD ... .,actor I 

total hiqb boiliDq J petroleu. bydr~_:~na, . •• d1•••l ~ o .. ,., -Cod ~0 

aaaaran u~••w 
Ac:c:DTAIICI LDIITS: SOIL 

1IUD 
L&8 I.D. 

XDIOl 

~ I .r ..,__ J .tl! R. .I.• 

y I.D.I ~791'709 

C23 

(41 - 1411 
(23 - 132 

'\'~ L. 

2-17 

C32 

~!It - 179) 
31 - lSI) 

JV1 a> 

oa- -.D'D' 
DP~·--IM J'08a • IIU¥** 

v,av D1D - .._ .... ,._. a•••D 

• 



/ 

8-16-93 :12:t2Pit : ITAS-ICNOXVIUEI BK~ 9013722452:# 6/11 

Jcm H'lmbu': AD ••••• 

VOLATl:LE ORGAHICS/LOW BOIUNG PETROLEUM HYDROCARBONS ANALYSIS 

Raaulta in ~~B9/k9 (PP.I ugfl (ppbl (Circla ona) 

suple xatrix: pm 

Client sa.ple I.D.: I•D•f•QD 

Lab Sample I. D. : Qlltl 

COWDDpnd cgnanttat;iqn 

benzene ~ lll! 
to luana ., lw 
ethyl banz~me ., I~ 
xylenaa (total) ~ lr.. 
IITBJ: 

total lov boilinq 
petroleua hycU'Ocarbolul 
•• gaaoline --
total low boilinCJ 
petro1e1111 h~lxma, 
•• CJ&8Gline rUiqe orvanica _, 100-. 

llJUCMaH~ BPB (PID) an (nDJ 

ACCZPTAHCZ LIKITSzWUD -~72-119) (S5•121) 
..,._~ •-'li '"'"· .1~111:\ '.- --

a.••• ~ JIJO ~ '~ 

D1 - Analy•ed at cU.lution oa • 
D2 - Analyaecl at cUlutiaa OD • 

IJ.il ' '1(,.·"' 

. 

D3 - Analyzect at cU.lutiall oa • 
X - t of tbe i5iJ value vae aan~:LbU£ii &y a aliilile e •1 cwent t:ent:at:iftl7 

pliftt1f1~ aa ~Yl tBt:-bu1:yl. atllU'. . 

lxt.ract101l Data: -

balyaia Date · 1 I - & - t ~ 

·Ci ++at•• 

tty I.D. I 0.79170f 

2-18 



SEHI' BY: 8-16-S:S il2: 1ft ; JTAS-ICNOXVILW llltK• 

BlOB BOILING PEI'kOLEUM BYDJI.OCA8RONS ANALYSIS 

...aboratary Hue • I'l'AS•KHOXVILLI • 

Contract H- • NAB IIDIPIIIS • 

Client Saaple I.D. . M-IIW-6-DUP • 

Lab SllJIPle I.o. : UJIOI 

Saaple Matzo ix . WATER . 
Ccmcantration tJnitaz Ciifi;or a/1/'Kfl 

aaaoraan ~•aw 
ACC:D'DIICB LIKrrS I 

I.AII :I.D. 

X:Ut02 

ty LD. 1 o.mm 

sou. 
lfA'I'D 

Job Hnwt.r 1 EHI'A S45tl 

C:Ollact:iOD Data 

l!xtract:ion Data 

: 07/20/93 

~ly•t. oate(e)z 

Dryn- Fact.or 

C23 ·C32 

(41 - 149) ~51 - 1791 
(23 - 132) 31 - 155 , J 

ll7-~ 135) 

21 I ~t.s 19 :r 

tOO 

2-19 

) 



IUGB BOU.ING PETROLEUM HYDROCARBONS ANAL YS1S 

\boracory Name: ITAS-KNOxvtll.E 

Cootracl Name: ENSAFE NAS MEMPIDS 

Client Sample lD: N-SBI-13 

Lab Sample 10: XX4256 

Sample Matrix: SOIL 

Concenrmioo Units: mglkg 

Compound 

total bigb boiling perroleum 
hydroc:ari:loos. as diesel ruge 
organics 

SU11'QP1e-Reco•err 

Accepcaace L.imits: 
son. 

Lab Sample I.D. 

XX42S6 

i.lity 1.0. '0.'79tm 

SDG Number: 

Job Number: 

Collection Dale: 

Extndioo Dale: 

Aulysil Dale: 

DrynesaFactar: 

10 u 

~ ~ 

(41-149~) (59-179~) 

81 110 

2-20 

105 

NA 

ENFA 54106 

OS/13/93 

05126193 

OSI29193 

NA 

10 



14 
LOW BOO..ING PETROLEUM HYDROCARBONS ANALYSIS 

JOratory Name: IT AS-KNOXVlll.E SDG Number. NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number': ENFA 54106 

Client Sample lD: N-582-8 CoUectioa Dale: OS/13/93 

Lab Sample 10: XX4244 Ex.tnctioa Dale: 05125193 

Sample Matrix: SOIL Aaalysis Date: OS/25193 

Concentration Uaits: mglkg Dryaea Factor: NA 

Deteedon 
Compound Results Qualifaen Limits 

benzene 0.1 u 0.1 

tolueae 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

Jtylcnes (total) 0.1 u 0.1 

r-· .. l low boiling petroleum 
ocarboas. u guoliDe 

10 Jge organics 10 u 

SUI"'"'pOe Re:onry Bramoftuaroben• • (PIDl ~(FIJ)l 

Acccpruce Umit1: son. (78-124") (50-126) 

Lab 5aaq)le I.D. 

XX4244 102 104 

lity l.D. I 0.'791'70t 

2-21 



HIGH BOU..ING PETROLEUM HYDROCARBONS ANAL YS1S 

aboratory Name: IT AS-KNOXVD..LE 

Contract Name: ENSAFE NAS MEMPI-DS 

Client Sample ID: N-582-8 

Ub Sample ID: XX4257 

Sample M&lrix: SOIL 

Coacentruioa Uaits: mglkg 

Compound 

tota.l high boiling petroleum 
hydroc:arboas. as diese! I'Ulp 
orgmics 

S-·--
A~.,.,auce Umill: 

son. 

Lab Sample 1.0. 

XX42.57 

ility LD. I 0.791'70f 

SDG Number: 

Job Number: 

Collection Dare: 

Extnclioa Dare: 

Aaalysia Dare: 

Dryaea FICtor. 

10 u 

.~ ~ 

(41-149") (59-179") 

71 110 

2-22 

106 

NA 

ENFA 54106 

05/13/93 

05126193 

05129193 

NA 

10 



15 
LOW BOU..ING PETROLEUM HYDROCARBONS ANAL YSJS 

DOratOry Name: IT AS. KNOXVIllE SDG Number: NA 

..;oatract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sampte lD: N·SB2-20 CoUectioa Date: OS/13/93 

Ub Sample ID: XX424S Elunctioa Date: 05125193 

Sample Matrix: son. ADalysis Date: 05125193 
• 

Concentration Units: mglkg Dryaest F-=tor: NA 

Compound Resuits Qualifiers 

beazeoe 0.1 u 0.1 

toluene 0.1 u 0.1 

eebyl beaz.eoe 0.1 u 0.1 

xyleaes (total) 0.1 u 0.1 

•I low boiling petroleum 
:oc:arbons. u guotiae 

10 Jge organics 10 u 

SUJTOpte Reco'ery Bramaft....abellllelle (PID) Braaaoftuarobel••.e (FII)l 

Acc:epcuce l..i.mits: son. (78·124S) (50-126) 

Ub SaaqJle I.D. 

XX424S 113 liS 

ilitr I.D. I 0.'791'789 

2-23 



IUGB BOD.JNG PETROLEUM HYDROCARBONS ANALYSIS 

aborarory Name: ITAS-KNOXVIU..E 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SB2-20 

Lab Sample ID: XX42S8 

Sample Matrix: SOIL 

Coacenuation Units: msJkg 

Compound 

tow high boiling petroleum 
hydrocarbons. as diesel raqe 
organics 

S-·..- RecD•ery 

A~Umics: 
son. 

Lab Sulq)Ae I.D. 

XX42.58 

lily LD. I .. ,1,., 

Results 

10 

SDG Number: 

Job Number. 

Colloctioa Dale: 

Extrlelioo Date: 

Aoa1ysis Date: 

Dryuea Faccor: 

Qualifiers 

u 

Cz, Cn 
(41-149~) (59-17911) 

8l 110 

2-24 

NA 

ENFA 54106 

OS/13/93 

OS/26193 

OS/29/93 

NA 

Detec:daa 
Limits 

10 

107 



16 
LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

.aboratory Name: IT AS-KNOXVILLE SDG Number. NA 

Contract Name: ENSAFE NAS MEMPIUS Job Number: ENFA 54106 

Client Sample ID: N-SBJ-13 Collection Dace: 05113193 

Lab Sample ID: XX4246 Extraction Date: OS/25193 

Sample Matrix: SOIL ADalysis Dace: OS/25193 
• 

Concentration Units: mglkg Dryness Factor. NA 

Detedian 
Compound Results Qualifiers Limds 

beazene 0.1 u 0.1 

tolueoe 0.1 u 0.1 

ethyl beazeDe 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

tqraJ low boiling petroleum 
:lroc:arboos. u guoliDe 

..age orpaics 10 u 10 

s_. --- Reco•a' ~(PID) ~(FID) 

Accept.IDCe Umill: son.. (78-12415) (50-126) 

· Ub Sample I. D. 

XX4246 102 105 

=iJitr LD. I 0.79t'JW 

2-25 



IUGB BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

JOratory Name: IT AS-KNOXVlll.E 

Conlracl Name: ENSAFE NAS MEMPEUS 

Clienl Sample ID: N-SBJ-13 

Ub Sample ID: XX4259 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

totai high boiling petroleum 
hydi"'Caa'bons. as diesel range 
orgmics 

S-• .._ Re&:o.ery 

Acceptaace Limits: 
son. 

Lab SaaqJie 1.0. 

XX4259 

ity I.D~ I t-791'70t 

Results 

10 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryness FaclOr. 

u 

~ ~ 

(41-14911) (59-17911) 

62 109 

2-26 

108 

NA 

ENFA 54106 

OS/13/93 

OS/26/93 

OS/29/93 

NA 

10 



17 
LOW BOn.ING PETROLEUM HYDROCARBONS ANALYSIS 

.boratory Name: ITAS-KNOXVIU.E SOG Number. NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

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

Ub SauqJle ID: XX4247 Extraction Date: OS/25193 

Sample Matrix: SOIL Aaalysis Date: OS/25/93 

Concentration Units: mgt kg Drynessfadar: NA 

Detedioa 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl beozeae 0.1 u 0.1 

xyleues (totai) 0.1 u 0.1 

• --..! low boiling petroleum 
rocarboas. u guoliae 

...age organics 10 u 10 

SUI"'"'pte Reca'fti'Y BramofiUCII'Obealme (PID) Bramoftuarobem:eae (FID) 

Acceptmc:e L.imita: son. (71-124") (50-126) 

Lab Sample I. D. 

XX4247 101 104 

i1itJ I.D. I G-791,., 

2-27 



fDGB BOD.JNG PETROLEUM HYDROCARBONS ANALYSIS 

.Jruory Name: IT AS-KNOXVIU.E 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample 10: N-583-13 DUP 

Lab Sample 10: XX4260 

Sample Matrix: SOIL 

Concentration Units: mgllcg 

Compound 

tocal high boiling petroleum 
hydrocarbons. as diesel range 
orpaics 

S-• .._ ::;.,_._ 

Accep"',.... Llmits: 
son. 

Lab Sample 1.0. 

XX4260 

Jity LD. I G-'19tm 

Results 

10 

SDG Number. 

Job Number. 

CoUec&ioa Date: 

Extnctioa Date: 

ADa!ysis Dale: 

Dryness Factor. 

Qualifiers 

u 

~ ~ 

(41-149~) (59-179~) 

74 98 

2-28 

109 

NA 

ENFA 54106 

05/13/93 

05/26/93 

05/29/93 

NA 

10 



18 
LOW BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

&boratory Name: IT AS.KNOXVIU.E SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SB3-21 Collection Date: 05/13193 

Ub Sample ID: X:X4248 Extraction Dale: 05125193 

Sample Matrix: SOIL Aaalysis Daae: 05/2S/93 

Concentration Units: mglkg Dryness Factor. NA 

Compound Results Qualifiers 

benz.ene 0.1 u 0.1 

toluene 0.1 u 0.1 

edlyl benz.eae 0.1 u 0.1 

xyleoes (total) 0.1 u 0.1 

· --u low boiling petroleum 
.rocarbons. as gasoline 

•ge orguics 10 u 10 

SurTOpte lleron1 'J Braaaofluarobea (PID) ~(FID) 

Accepcaac:e Umitl: son. (78-124") (~126) 

Lab Sample I.D. 

XX4248 114 117 

::iJity I.D. I 0.'791'71J 

2-29 



HIGH BOD..ING PETROLEUM HYDROCARBONS ANALYSIS 

• .aboruory Name: ITAS-KNOXVIU..E 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-583-21 

Lab Sample ID: XX4261 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
bydroc&rboos. as diesel range 
organics 

S-• ..- Reco•ery 

Acc:epcaace Limits: 
SOIL 

Ub Sample I.D. 

XX4261 

Results 

110 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Dale: 

All.alysis Date: 

Dryness Factor: 

Qualifiers 

~ ~ 

(41-149CJ5) (59-179CJ5) 

Ill 110 

2-30 

NA 

ENFA 54106 

05/13/93 

05126193 

05/28/93 

NA 

Detedioa 
Umits 

10 

1 1 0 

• 



19 
LOW BOU..ING PETROLEUM HYDROCARBONS ANALYSIS 

'...aboratory Name: IT As-KNOXVILLE SDG Number. NA 

..:ontract Name: ENSAFE NAS MEMPHIS Job Number. ENFA 54106 

Client Sample ID: N-SB4-8 Collection Date: 05/14/93 

Lab Sample ID: XX4249 Extraction Date: 05125193 

Sample Matrix: SOIL ADalysis Date: 05125193 

Concentration Units: mglkg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

beoz.ene 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 

toral low boiling petroleum 
'··drocaJ'bons. as gasoline 

.ge organics 10 u 10 

Surrogate Rec:ofti'Y BromoOuorabelllllle (PID) BramoOuorobemftle (FID) 

Acceplallce Umita: SOD.. (78-124~) (50-126) 

Lab Sample I.D. 

XX4249 109 116 

cility I.D. I 0.79t70t 

2-31 



fDGR BOILING PETROLEUM HYDROCARBONS ANALYSIS 

\borarory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPIUS 

Client Sample lD: N-SB4-8 

Uab Sample ID: XX4262 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
hydrocarbons. as diesel range 
organics 

s_. ___ Rec:o•ery 
Acc:eptaDce Limits: 

SOIL 

Ub Sample I.D. 

XX4262 

lity I.D. I 0.191709 

Results 

10 

SDG Number: 

Job Number: 

Collection Date: 

ExtBCtion Date: 

Analysis Date: 

Dryness factor. 

Qualififi'S 

u 

Cu Cn 
(41-149~) (59-179~) 

89 114 

2-32 

NA 

ENFA 54106 

OS/14/93 

OS/26/93 

OS/28/93 

NA 

Detection 
Limits 

10 

1 1 1 



20 
LOW BOILING PETROLEUM HYDROCARBONS ANAL YSJS 

boratory Name: ITAS-KNOXVI~ SDG Number: NA 

~ontract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample 10: N-SB4-18 Collection Date: 05/14/93 

Lab Sample 10: XX42SO Extnctioo Date: 05126193 

Sample Matrix: SOIL Aualysis Date: OS/26/93 

Concentration Units: mglkg 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 

xylcncs (tow) 0.1 u 0.1 

toW low boiling petroleum 
·l"QCaa'bons. as gasoline 
Je organics 10 u 10 

SWTOpte RecoYa,o Bramoftuorobenmue (PO)) Bromoftuorobenmue (FID) 

Acceptance Limill: SOU. (78-1241J5) (50-126) 

Lab Sample 1.0. 

XX42SO 109 121 

Uty I.D. I 0..791709 

2-33 



mGB BOO..ING PETROLEUM HYDROCARBONS ANALYSIS 

- abonrory Name: IT AS.KNOXVIU.E 

U>atract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SB4-18 

Lab Sample ID: XX4263 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

tow high boiling petroleum 
bydrocarbon.s. as diesel range 
organics 

S_..._. _-a-- Recoftl")' 

Acc:eptaDce Umits: 
SOIL 

Lab Sample I.D. 

XX4263 Dt:IO 

ity I.D. I 0.191'709 

Results 

87 

SDG Number: 

Job Number: 

Collection Due: 

Extraction Dale: 

Aaalysis Due: 

Dryness Factor: 

Qualifiers 

c 

Czs en 
(41-149~) (59-179~) 

90 158 

2-34 

NA 

ENFA 54106 

05/14/93 

05/26/93 

06/04/93 

NA 

Detedioa 
Limits 

50 

112 



21 
LOW BOR..ING PETROLEUM HYDROCARBONS ANALYSIS 

'.aboratory Name: lT A5-KNOXVIU..E SDG Number. NA 

..:ootract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SBS-9 Collection Date: 05/14/93 

Lab Sample ID: XX4253 Exrraction Date: OS/26/93 

Sample Matnx: SOIL Analysis Dale: 05/26/93 

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 benz.ene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

total low boiling petroleum 
· ·-trocarboas. as guoline 

jO organics 10 u 10 

Surropte RecoYeJT Bromofluarobe-l~ale (PID) BI"GGIIIfluarobellzleQe (FIDl 

Accepcance L.imica: SOn. (78-12415) (50-126) 

Lab Sample I.D. 

XX4253 107 104 

iUty J.D. I 0.'791709 

2-35 



IDGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

laboratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPinS 

Client Sample ID: N-SBS-9 

Lab Sample 10: XX4266 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
hydrocarbons. as diesel range 
organics 

s_ ... _ Reco.,.ery 

Acceptance Umits: 
SOIL 

Lab Sample l.D. 

XX4266 

:ility LD. I 0..791709 

Results 

10 

SOO Number: 

Job Number: 

Collection Dace: 

Extraction Dace: 

Analysis Dace: 

Dryness Factor: 

Qualifiers 

u 

Cu Cn 
(41-149CI) (59-179~) 

84 101 

2-36 

NA 

ENFA 54106 

OS/14/93 

OS/26/93 

OS/29/93 

NA 

Detection 
Limits 

10 

11 3 



22 
LOW BOU..ING PETROLEUM HYDROCARBONS ANALYSIS 

- ,horatory Name: IT AS-KNOXVILLE SDG Number: NA 

.._ontract Name: ENSAFE NAS MEMPIUS Job Number: ENFA 54106 

Client Sample 10: N-SBS-20 Collection Date: 05/14/93 

Ub Sample ID: XX4254 Extraction Date: 05/26/93 

Sample Matrix: SOIL Analysis Date: 05/26/93 

Concentration Units: mglkg Dryness Factor: NA 

Detection 
Compound Results Qualifiers Limits 

beaz.eoe 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benzene 0.1 u 0.1 

xylenes (totaJ) 0.1 u 0.1 

total low boiling petroleum 
'roearboos. as gasoline 
_Je organics 10 u 10 

Surrogate Reconry Bromoftuorobenzene (PID) BromoftUorobelaene (FID) 

Acceptance Umitl: SOU.. (78-124'1) (50-126) 

l.a~lei.D. 

XX4254 Ill 115 

ility I.D. I 0.791709 

2-37 



HIGH BOILING PETROLEUM HYDROCARBONS ANALYSIS 

•boratory Name: IT AS-KNOXVILLE 

'-'ootract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SBS-20 

Lab Sample ID: XX4267 

Sample Matrix: SOIL 

Concentration Units: mgllcg 

Compound 

total high boiling petroleum 
hydrocarbons. as diesel range 
organics 

S-·-~ Reeo•ery 

Acceptance Limits: 
son.. 

Lab Sample I.D. 

XX4267 

ResuJts 

10 

SDG Number: 

Job Number. 

Collecuon Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

u 

Cu ~ 

(41·149CI) (S9-I79CI) 

66 103 

2-38 

NA 

ENFA 54106 

05/14/93 

OS/26/93 

OS/29/93 

NA 

Detectioa 
Limits 

10 

114 



23 
LOW BOILING PETROLEUM HYDROCARBONS ANALYSIS 

• abonuory Name: IT AS-KNOXVILLE SDG Number. NA 

~ontract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54106 

Client Sample ID: N-SB6-l2 Collection Date: 05/14/93 

Lab Sample 10: XX4255 Extraction Date: 05/26/93 

Sample Matrix: SOIL Analysis Date: 05/26/93 
• 

Concentration Units: mg/lcg Dryness Factor: NA 

Detection 
Compound lbsults Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl benz.eoe 0.1 u 0.1 

xylencs (total) 0.1 u 0.1 

total low boiling petroleum 
irocarbons. as gasoline 
.. ge organics 10 u 10 

Surropte Reco-.ery Bromofluorobenzene (PID) Bromofluorobemme (FID) 

Acceptance Li.mic.: son. (78-124~) (50-126) 

Lab Sample I.D. 

XX42SS rn 106 

cility I.D. II ~19170t 

2-39 



HIGH BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

· '\boratary Name: IT AS·KNOXVlll.E 

-..ontract Name: ENSAFE NAS MEMPHIS 

Client Sample lD: N-SB6-12 

Ub Sample lD: XX4268 

Sample Matrix: SOIL 

Concentration Units: mg/kg 

Compound 

total high boiling petroleum 
hydrocarbons. as diesel range 
organics 

s .... .._.... Reco•ery 

Acceptance Limits: 
son. 

Ub Sample I.D. 

XX4268 

iity I.D. II 0.791709 

Results 

10 

SDG Number: 

Job Number: 

Collection Date: 

Exuaction Date: 

AD&Jysis Date: 

Dryness Factor: 

u 

_(1 c, 
(41-149") (S9-179") 

86 108 

2-40 

NA 

ENFA 54106 

OS/14193 

OS/26/93 

OS/29/93 

NA 

Detection 
Limits 

10 

1 15 



9 
LOW BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

·..aboratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54114 

Client Sample ID: N.SB7-17 Collection Date: 05/17/93 

Lab Sample ID: XX4334 Extraction Date: 05/27/93 

Sample Matrix: SOIL Analysis Date: 05/27193 • 
Concentration Units: mglkg Dryness Factor: NA 

Deteetion 
Compound Rsults Qualifiers Limits 

beoz.eoe 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl beoz.eoe 0.1 u 0.1 

xyleoes (tota.l) 0.1 u 0.1 

tocaJ low. boiling petroleum 
·droc:arboos. as gasoline 

mge organics 10 u 10 

SUJ'I'OPte RecDYery BromoftUOI"'bemme (1'11)) BromoftUOI"'bem.me (FID) 

AcceptaDce l..imits: son. 
Lab Sample I.D. 

(72-119") (65-129) 

XX4334 108 101 

lily I.D. I 0.791'709 

2-41 



mGR BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

.boratory Name: IT AS-KNOXVILLE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SB7-17 

LAb Sample ID: XX4339 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel range 
organics 

S-... ,._ RecoYery 

Acc:eptaDCe Umits: SOIL 

Lab Sample I.D. 

X:X4339 

ity J.D. I 0.7917ot 

Results 

10 

SDG Number: 

Job Number. 

Collection Date: 

Extraction Date: 

ADalysis Dale: 

Dryness Factor: 

· Qualifiers 

u 

c, Cn 
(41-14911) (59-17911) 

95 126 

2-42 

NA 

ENFA 54114 

05/17193 

05/26/93 

05/29/93 

NA 

Detection 
Limits 

10 

160 

• 



1 0 
LOW BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

bora10ry Name: lTAS·KNOXVlll.E SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54114 

Client Sample ID: N-SBS-9 Collection Date: 05/17193 

LAb Sample ID: XX433S Extnctioa Date: OS/21193 

Sample Matrix: SOIL Analysis Date: OS/21193 

Concentration Units: mglkg Dryness Factor. NA 

Detection 
Compound Results Qualifiers Limits 

benzene 0.2 e 0.1 

toluene 0.1 u 0.1 

ethyl beazeae 0.1 u 0.1 

xyleoes (total) o.s e 0.1 

tDI&1 low boiling petroleum 
ocarbons. u guoline 

~t,e organics 10 

Surropte Recofti'Y Bromofluorobes:aftMl (I'll)) Bramofluoroben•• (FID) 

AcceptaDce Umit1: son. (72-119") (65-129) 
LAb Sample I.D. 

XX433S 100 . 

Uty J.D. II G-791709 
~ ADalyte~oa•l'ft'hrycoluaa. 

2-43 



IDGR BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

JOratory Name: IT AS-KNOXVIllE 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample 10: N-SBS-9 

Ub Sample .10: XX4340 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
hydrocarbOns, as diesel range 
organics 

s_. __ ... 
Accepcace Umits: son. 

Lab Sample 1.0. 

XX4340 

ty LD •. # 0.79170f 

SDG Number: 

Job Number: 

CoUectioa Date: 

Extraction Date: 

Analysis Date: 

Dryness Factor: 

Qualifiers 

10 u 

Cz, Cn 
(41-1491J5) (S9-1791J5) 

86 113 

2-44 

NA 

ENFA 54114 

OS/17193 

OS/26193 

OS/29/93 

NA 

Detec:doa 
Limits 

10 

16 t 

• 



1 1 
LOW BOR.ING PETROLEUM HYDROCARBONS ANALYSIS 

\boratory Name: IT AS-KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number. ENFA 54114 

Client Sample ID: N-SBS-9 DUP Collection Date: OS/17/93 

Lab Sample ID: X:X4336 Extraction Date: OS/21193 

Sample Matrix: SOIL Aaalylil Date: OS/28/93 

Concentration Units: mg/kg Dryness F.ctor: NA 

Detedioa 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene o.s e 0.1 

ethyl beoz.coe 0.2 e 0.1 

xylcncs (total) 1.3 e 0.1 

total low boiling petroleum 
irocarboos, as gasoline 
.ge organics 76 10 

SurTOpte Reco't'ti'Y Braalot1uarobel (PID) Bramofluorobe11zellle (Ji'll)) 

Accepcaoce l..imita: son. (7l-119 CJ5) (65-129) 
Lab Sample I.D. 

X:X4336 101 124 

OIIIJ I.D. I 0.79tm 

e AaaJyu. caafira:led oa .:nad!lly cotuaa. 

2-45 



mGR BOILING PETROLEUM HYDROCARBONS ANAL YS1S 

aboratory Name: IT AS-KNOXVILLE 

Contract Name: EN SAFE N AS MEMPHIS 

Client Sample lD: N-SBS-9 DUP 

Lab Sample lD: XX4341 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
hydrocarbons. as diesel range 
organics 

S-·-- Rec:oYery 

Acceptace Limits: SOIL 

Lab Sample I.D. 

XX4341 

ity LD. I 0.19170f 

Results 

29 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Date: 

Analysis Date: 

Dryaess Factor: 

Qualifiers 

Cs, ~ 

(41-149") (59-179") 

83 116 

2-46 

162 

NA 

ENFA 54114 

05111193 

05126193 

05129193 

NA 

10 



12 
LOW BOUJNG PETROLEUM HYDROCARBONS ANALYSIS 

aboruory Name: ITAS-KNOXVIU..E SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54114 

Client Sample ID: N-SBS-13 Collection Date: 05111193 

Lab Sample ID: XX4337 Extraction Date: 05121193 

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

Concentration Units: mglkg Dryness Factor. NA 

Deteedoa 
Compound Results Qualifiers Limits 

benzeoe 0.1 u 0.1 

tolueoe 0.1 u 0.1 

ethyl beaz.ene 0.1 u 0.1 

xylenes (total) 0.1 u 0.1 

•-uilow boiling petroleum 
:lrocarbons. as gasoline 

. o~~~ge organics 10 u 10 

SUI'I"'pte R~ Bromofluorobeiiiii!M (PID) Bramofluorobea~e~~e (FID) 

Accepcuce Limit~: son. 
Lab Sample I.D. 

(72-119") (65-129) 

XX4337 111 112 

lity I.D. I 0.791709 
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mGB BOU.ING PETROLEUM HYDROCARBONS ANALYSIS 

aboratory Name: IT AS-KNOXVIU.E 

Contract Name: ENSAFE NAS MEMPHIS 

Client Sample ID: N-SBS-13 

Lab Sample ID: XX4342 

Sample Matrix: SOIL 

Concentration Units: mglkg 

Compound 

total high boiling petroleum 
hydrocarbons, as diesel riDge 
organics 

S ... ovpte RecoTery 

Accepcauce Limits: son. 

Lab Sample 1.0. 

XX4342 

ity LD. I ~mm . 

SDG Number: 

Job Number: 

Collection Date: 

Extraction Dale: 

Analysis Dale: 

Dryness Factor: 

Qualifiers 

58 

~ Cu 
(41-149~) (59-179~) 

89 118 

2-48 

NA 

ENFA 54114 

05/17/93 

05126193 

05129193 

NA 

Detection 
Limits 

10 

163 



13 
LOW BOD..ING PETROLEUM HYDROCARBONS ANAL YS1S 

boratory Name: IT AS. KNOXVILLE SDG Number: NA 

Contract Name: ENSAFE NAS MEMPHIS Job Number: ENFA 54114 

Client Sample ID: N-588-20 Collection Date: OS/17/93 

Lab Sample ID: XX4338 Extnction OaSe: OS/21193 

Sample Matrix: SOIL ADalysis Date: OS/27/93 

Concentration Uruts: mglkg Dtyuess Factor: NA 

Detedion 
Compound Results Qualifiers Limits 

benzene 0.1 u 0.1 

toluene 0.1 u 0.1 

ethyl beoz.ene 0.1 u 0.1 

xyleaes (total) 0.1 u 0.1 

.,.,.U low boiling petroleum 
:ocarboas, u gasoline 

~ge organics 10 u 10 

SUJTOp.te Reeo•ery Bromotluorobemme (PID) Bromo0uorobei12211Je (FID) 

Acceptance I.J.mia: son. (72-119-1) (65-129) 
Lab Sample 1.0. 

XX4338 Ill 105 

ity LD. I .. '791'70t 

2-49 



HIGH BOn.ING PETROLEUM HYDROCARBONS ANALYSIS 

- aboratory Name: IT A5-KNOXVIU.E 

UJDtnct Name: ENSAFE NAS MEMPHIS 

Client Sample lD: N-SBS-20 

Lab Sample lD: XX4343 

Sample Murix: SOIL 

CoacentTalioa Units: mglkg 

Compound 

tow high boiling petroleum 
hydrocarbons. as diesel range 
organics 

s_ ... _ Rtm'f'a,' 

AcceptaDCe Llmits: son. 

Lab Sample 1.0. 

XX4343 

:y I.D. I 0.19tm 

Results 

10 

SOO Number: 

Job Number: 

CoUectioa Date: 

Extraction Date: 

A.aalysis Due: 

Dryness Factor: 

Qualifiers 

u 

Ca ~ 

(41-14911) (59-17911) 

92 liS 

2-50 

NA 

ENFA 54114 

OS/11193 

OS/26193 

OS/29/93 

NA 

Deta:doa 
Limits 

10 

164 



ATTACHMENT 3 

WATER WELL SEARCH 



MEMPHIS. AND SHELBY COUNTY 

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

DirecfDr H.ul& QD1cllr 

DR. W. W. HEREHTON 

JIA'IPf' ~ 11-pllil 
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. 

IIA'IPf' f¥ 9wllbr Coulllll 

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 

illty I.D. # 0-791709 
814 JEF'FERSON AVENUE. MEMPHIS. TENNESSEE 381 0!5 

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



Page 2 of 2 August 6·. 1992 

I hope this clarifies the facts for which we have records on file 
in our office. If Pollution Control can be of further assistance. 
feel free to contact me at 576-7775. 

ENCLOSURE 

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

ility I.D. # 0-791709 



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 0. 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 

1473 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 
lity J.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 

wp00751/11B 
.lity I.D. # 0-791709 

August 6. 1992 



ATTACHMENT 4 

CHRIS DATA 



GASOLINES: AVIATION ( < 4.86g lead/gal) GAY 
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GAY GASOLINES: AVIATION (< 4.86g lead/gal) 

12.17 12.11 12.1t 12.20 
SATURATED LIQUID D£N8ITY LIQUID HEAT CAPACITY LIQUID THERMAL CONDUCnYITY LIQUID VIICOSITY 

Blttilh thermll 
Temperalln Poundl per CUJic r..,...~~n 8lflilh thermal 1ft! Temperalln lftl.ft::h per hour· Ternpnlln CenllpoiM 
(---F) tool (eatlmllte) (---F) per pound-F (---F) ~toot..f (--F) (eatlmllte) 

edrnate) 

35 45.040 10 .488 40 .8011 35 .518 
40 44.880 15 .488 50 .800 40 .501 
45 44.730 20 .471 eo .8111 45 .485 
50 44.570 25 .474 70 .883 50 .4458 
55 44.410 30 .478 eo .874 55 .454 
eo 44.280 35 .478 80 .885 eo .440 
85 44.100 40 .482 100 .ese 85 .428 
70 43.850 45 .484 110 .847 70 .414 
75 43.780 50 .487 120 .838 75 .401 
eo 43.1130 55 .480 130 .828 eo .380 
85 43.480 eo .482 140 .821 85 .378 
80 43.320 85 .4115 150 .812 110 . .388 
115 43.1eo 70 .488 1eo .803 15 .358 

100 43.010 75 .500 170 .784 100 .348 
105 42.850 80 .503 180 .785 105 .33t 
110 42.700 85 .508 180 .n8 110 .330 
115 42.540 110 .508 115 .322 
120 42.380 95 .511 120 .314 
125 42.230 100 .514 125 .3011 
130 42.070 105 .518 130 .288 
135 41.820 135 .211 
140 41.780 140 .285 
145 41.800 145 .278 
150 41.450 150 272 
155 41.210 155 .288 
1eo 41.140 1eo .280 

12.21 12.12 12.23 12.24 
IOLUBIUTY IN WATER SAtuRATED VAPOR PRESSURE SATURATED VAPOR DENSITY IDEAL GAS HEAT CAPACITY 

Temperalln Poundl per 100 Ternperalln Poundl per Temperalln Poundl per CUJic Tempera11n 8rilllt\ thelmellftl 
(~F) pounda of .... (dlqeel F) lqU8f8 inch (dlqeel F) fool (--F) per pcll.nd..f 

I 0 N 0 
N A 0 A 
s T T T 
0 A A 
L p 
u N E N 
B 0 R 0 
L T T T 
E I 

A N A 
v E v 
A N A 
I T I 
L L 
A A 
B B 
L L 
E E 


