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1. INTRODUCTION

Solutions To Environmental Problems, Inc. (STEP) under a contract task order with the U.S. Department
of the Navy has performed a remedial action at Solid Waste Management Unit (SWMU) 15, Naval
Support Activity Midsouth (NSAM), Millington, Tennessee. The remedial action included the
excavation, transportation, and disposal of 57,168 tons of petroleum-contaminated so1l, confirmatory
sampling, backfilling, and site restoration. In addition, six momtoring wells located within the excavation
area were abandoned. All work was accomplished for the Southern Division, Naval Facilities

Engineering Command.

2. PURPOSE OF THIS REPORT

This project report is designed to describe activities conducted during the remedial action, present
analyses of the confirmatory sampling, and present recommendations for future action. The remedial
action was performed in compliance with applicable regulatory mandates pertaining to the environment,

worker protection, and public health.

3. SITE BACKGROUND

3.1 SITE HISTORY

The NSAM site was originally established in 1917 as “Park Field” serving as a training center for pilots.
After serving multiple purposes throughout the 1920s and 1930s, during which the site also served as a
transient camp for unemployed workers, the site was re-commuissioned for aviation purposes in 1942.
Following the end of World War II, the site served as a Naval Air Station and 1 a support and logistics
role for almost 50 years. In 1993, the site was given its current name and the Base Realignment and
Closure Commission modified the base’s primary mission to operational and logistical support while also

transferring partial ownership to the Millington Industrial Development Board (MIDB).

As depicted on the location map shown m Figure 3-1, NSAM Millington 1s located approximately 18

miles north-northeast of Memphis, Tennessee.
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3.2  SITE-SPECIFIC DESCRIPTION

SWMU 15 1s a former fuel farm encompassing approximately 40,000 square feet. The site consisted of

10 underground storage tanks (USTs) with capacities ranging from 10,000 to 25,000 gallons and their
associated pipmg. The USTs were used to supply aviation fuel and lubricating oils to the nearby flight
line and a truck loading station east of the SWMU. The 10 USTs were abandoned in 1986 and removed
in 1991 and 1992 under the Navy’s UST program. The excavations were sampled and the contammated

soils were left in place. A site map 1s shown 1n Figure 3-2.

3.3 PREVIOUS INVESTIGATIONS

Several investigations and sampling events have been conducted at the site. Extensive sampling was
conducted mn 1991 and 1992 during the UST removal and closure activities. In addition, a Resource
Conservation and Recovery Act (RCRA) Facility Investigation was conducted by ENSAFE in 1999.
These assessments revealed benzene and total petroleum hydrocarbon (TPH) concentrations above the
appropriate site-specific cleanup levels of 100 mulligrams per kilogram (mg/kg) for benzene and

500 mg/kg for TPH.

4. REMEDIATION OBJECTIVE/CLEANUP CRITIERIA

As established in the project work plan, the objectives of this removal action performed by STEP were as
follows:
e excavate, transport, and dispose of the petroleum-contaminated soil from SWMU 15,
¢ perform confirmatory sampling of the soil after excavation to determine the effectiveness of the
removal action, and
e backfill the excavation with material of appropriate permeabulity to create a sump to allow for

future pumping of potentially contaminated groundwater.

For the purposes of this removal action, the established cleanup levels were 100 mg/kg for benzene and

500 mg/kg for TPH. The planned excavation area is shown in Figure 3-3.
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5. REGULATORY PERMITS/REQUIREMENTS

Prior to the start of fieldwork, all applicable and relevant permits were completed and approved by the

appropriate state and local entities.

5.1 STORM WATER CONSTRUCTION PERMIT

A National Pollution Discharge Elimination System (NPDES) Storm Water Construction Permit was
required since the area of disturbance for the excavation was one or more acres; therefore, a Notice of
Intent form was submutted to the Tennessee Division of Water Pollution Control (TDWPC) a minimum of
30 days prior to mobilizing to the site. After processing the form, TDWPC 1ssued a Notice of Coverage
(NPDES Permut # TNR150879) under the Tennessee General NPDES Permit for Storm Water Discharges
Associated with Construction Activity. The Notice of Coverage is included in Appendix A.

After the site has undergone final stabilization and all storm waster discharges from the site authorized by

this permut are eliminated, a Notice of Termination will be submitted to the TDWPC.

5.2 SPECIAL WASTE APPROVAL

The petroleum-contaminated so1l from the site exceeded the allowable concentrations for benzene and
TPH permutted by the Tennessee Department of Environment and Conservation (TDEC); therefore, the
maternial was classified as a “Special Waste.” Disposal of the material 1n a Subtitle D permitted landfill
required a special waste approval from the Tennessee Division of Solid Waste Management (TDSWM).
A Special Waste Evaluation application with the required attachments and a Special Waste Evaluation
Fee Worksheet application with the proper fee were submtted to the TDSWM 30 days prior to
mobilization. After processing the form, TDSWM issued an approval letter to Browning-Ferris Industries
(BFI) for disposal of approximately 35,000 tons of contaminated so1l as special waste at the BFI North
Shelby Landfill.

During excavation activities, additional soil contamination outside the planned excavation was
encountered. The disposal of contaminated so1l in excess of 35,000 tons required the approval of
TDSWM. After petitioning TDSWM, the special waste approval letter was amended by TDSWM to

dispose of approximately 45,000 tons of petroleum-contaminated soil. As the excavation continued to

114-115 114-001 8/4/04



extend, removal of additional tonnage in excess of 45,000 tons was warranted; therefore, TDWSM

increased the special waste limit to 65,000 tons. The special waste approvals are included in Appendix B.

5.3 REMEDIATION ACTIVITY PERMITS

Remediation activity permits were required for installation or abandonment of monitoring wells, recovery
wells, deep so1l borings, GeoProbe®, or any activity associated with remediation in Shelby County. Since
the soil remediation at SWMU 15 involved soil borings, GeoProbe®, and well abandonments, applications
for remediation activity permits (emergency and non-emergency) were submitted to the Memphis and
Shelby County Health Department Water Quality Branch. After processing the applications, the
Memphis and Shelby County Health Department 1ssued permuts for the soil borings and well

abandonments. Remediation activity permits are included in Appendix C.

6. REMEDIATION ACTIVITIES

Activities performed during the course of this remedial action included:
e waste characterization and profiling,
e backfill/borrow material characterization,
e site preparation,
e well abandonment,
e cexcavation of contaminated soil,
* transportation and disposal of contaminated soil,
e confirmatory so1l sampling,
e site surveying,
e backfilling the excavation, and

e site restoration.
On October 8, 2003, a preconstruction meeting was held at SWMU 15 with the Resident Officer in

Charge of Construction — Memphis (ROICC), NSAM, and STEP to resolve outstanding 1ssues. All field

activities were coordinated with the ROICC Project Manager.

114-115 114-001 ) 8/4/04



6.1 WASTE CHARACTERIZATION AND PROFILING

Prior to the start of excavation, waste characterization and profiling activities were conducted. As
required by BFI for special waste, representative soil samples from SWMU 15 were collected for waste
profiling. The BFI North Shelby Landfill waste acceptance protocols stipulated that analytical data used
for waste characterization was not more than one year old. To comply with this requirement, waste
charactenzation samples were collected prior to preparing the profile for the petroleum-contaminated

soils.

To ensure representative samples of contaminated soil were collected, five soil boring locations (shown 1n
Appendix G) were selected based on the data obtained during the previous site investigations and
sampling events. A GeoProbe® was used to perform the so1l borings. The so1l borings were field
screened using a photoiomzation detector (PID) to determine the most contaminated location within the
boring. Four samples (015WCS01, 015WCS02, 015WCS03, and 015WCS05) were collected from the
most contaminated areas within the soil borings. The so1l samples were collected at a depth of 8 ft to

17 ft below ground surface. The samples were submitted to ELAB of Tennessee, Inc. (ELAB) and
analyzed for Toxicity Characteristic Leaching Procedure metals, volatile organic compounds (VOCs), and
semivolatile organic compounds (SVOCs). Based upon the analytical results, the contammated soil did
not meet the definition of a hazardous waste as defined in 40 Code of Federal Regulations Part 261.
Analytical data for the waste characterization samples are included in Appendix D. The contaminated

soil was profiled and accepted by BFI as shown in Appendix E.

6.2 BACKFILL/BORROW MATERIAL CHARACTERIZATION

To ensure that materials free of contaminants were used for backfilling, samples were collected from
off-site coarse sand and borrow so1l pits that provided the material. Sample 015BFSAOQ1 was collected
from the sand pit at Memphis Stone and Gravel located in Rosemark, Tennessee. Sample 015BFSO02

was collected from a borrow so1l pit owned by MIDB located in Millington, Tennessee.

The sand and so1l samples were submitted to ELAB and analyzed for the following:
e target compound list (TCL) VOCs by U.S. Environmental Protection Agency (EPA) Method
8260B,
e TCL SVOCs by EPA Method 8270C,
e TPH by Tennessee-approved method,
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e TCL Pesticides by EPA Method 8081A,

e herbicides by EPA Method 8§151A,

e target analyte list (TAL) metals by EPA Methods 6010B/7471A,
¢ polychlorinated biphenyls (PCBs) by EPA Method 8082, and

o pH by EPA method 9045B.

The analytical results were compared to the EPA Region 4 Preliminary Remedial Goals (PRGs) for
residential so1l pathway and cancer endpoint. Based upon the analytical results from the coarse sand and
borrow so1l, arsenic exceeded 1ts PRG (0.039 mg/kg) in both samples. In Sample 015BFSO02 (borrow
so1l), the concentration of arsenic was 12.6 mg/kg, and in Sample 015BFSAOQ1 (coarse sand), the
concentration of arsemic was 1.9 mg/kg. Based upon conversations with ENSAFE regarding previous site
investigations at NSAM, the background concentrations of arsenic ranged from 7.3 mg/kg to 14 mg/kg n
surface samples (0-2 ft) and ranged from 1.7 mg/kg to 11.9 mg/kg 1n subsurface samples. Thus, the
arsenic concentrations in Samples 015BFS002 and 015BFSAO01 from the off-site sources were consistent

with the background concentrations at NSAM.

Herbicides, TAL metals, TPHs, PCBs, SVOCs, and VOCs did not exceed their respective PRGs in
Samples 015BFSA(Qland 015BFSO02. Analytical results for the borrow so1l and coarse sand samples are
included in Appendix F.

6.3 UTILITY IDENTIFICATION

Utility clearances for all underground and overhead utilities were obtained before intrusive activities
began. Utihities and other potential underground interferences were marked with flagging or paint.
Interruptions of utility services were kept at a minimum and were at such times and duration as approved
by ROICC and NSAM.

6.4 SITE PREPARATION

On October 8§, 2003, STEP mobilized to the site. Site preparations consisted of laying out the limits of
the excavation with pin flags, removing the grass layer from the site, constructing a temporary haul road,
and erecting orange construction fencing to delineate the limits of the construction area and to control
access to the site. In addition, the section of fence north of the excavation was temporarily relocated to

provide adequate space for construction activities. Erosion and sediment control measures (silt fence and
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straw bales) were put into place before any ground disturbance occurred which would cause runoff from

the excavation.

6.5 WELL ABANDONMENT

Before excavation activities began, two monitoring wells (15G04LS and 15G07LS) were filled and
abandoned because of their location within the planned excavation. The Memphis and Shelby County
Health Department verbally approved an emergency remediation activity permit (Permut # 03-173) for the
fill and abandonment of these two wells and issued the hard copy permit on August 13, 2003. The wells
were filled and abandoned on August 8, 2003. Monitoring wells 15GO1LS, 15G02LS, 15G03LS, and
15GOSLS, were also abandoned during excavation activities as discussed in Section 7.3. Well
abandonments were performed 1n accordance with TDEC and Memphis and Shelby County Health
Department well standards and regulations. Figure 6-1 shows all monitoring wells that were abandoned
during this project. The remediation activity permit for monitoring wells 15G04LS and 15GO7LS 1s
included in Appendix C.

6.6 PRE-CONSTRUCTION SITE SURVEY

A complete civil site survey was performed before construction began. This survey established the
existing contours, site boundaries, and other site features. The pre-construction site survey 1s included in

Appendix G. The survey was performed by a registered land surveyor licensed in the state of Tennessee.

6.7 EXCAVATION OF CONTAMINATED SOILS

Using a tracked excavator, the contaminated soil was excavated in 40-ft sections and loaded 1n trucks for
transportation and disposal. The excavation began on the north side of the site and progressed across the
site 1n a southerly direction. As each 40-ft section of excavation was completed, the soil from the base or
sidewall of the excavation was field screened using a PID and/or field infrared/TPH analyzer. In addition,
field observations (1.€., soil discoloration and petroleum odor) were used to assist the removal of the

contaminated soz1l.
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When field screenings indicated clean material had been reached at the bottom or sidewall of the
excavation for each 40-ft section, a representative sample was collected from the bottom or sidewall of

the excavation to verify that the contaminated soil had been removed.

The confirmatory samples were analyzed on a 48-hour turnaround time. In areas where the analytical
results indicated TPH or benzene concentrations exceeding the cleanup level, the area was over-excavated

and resampled.

To ensure proper vehicular access to the excavation and compliahce with appropriate excavation and
trenching regulations promulgated by the Occupational Safety and Health Administration, the excavation
was sloped on a 2:1 ratio. Given the nature of the soils (relatively firm silts, loams, and loesses), this
slope ratio sufficiently stabilized the sidewalls of the excavation while allowing for efficient and safe

access to the excavation.

As the excavation proceeded, partial surveys were performed to determine the volume of contaminated

soil removed, extent of the excavation, and locations of confirmatory soil samples.

6.8 CONFIRMATORY SOIL SAMPLING

Soil sampling was performed to verify that the contaminated soil exceeding the project cleanup levels 1n
each area had been excavated. Confirmatory soil samples were collected on 40-ft sections n the
excavated area at a depth of 0-6 inches and along the corresponding sidewalls of the excavation. The so1l
samples were analyzed for the following:

e benzene, EPA Method 8260A,

e Tennessee Extractable Petroleum Hydrocarbons (EPH), and

o Tennessee Gasoline Range Organics (GRO).

All the samples were submitted to ELAB and analyzed on an expedited 48-hr turnaround time. The
expedited turnaround time was used to assess whether material in excess of the project cleanup levels had
been removed from each 40-ft section. If any confirmatory soil sample exceeded project cleanup levels,
the “hot spot” area was over-excavated and resampled. Confirmatory so1l sample locations are shown on

Figure 6-2.
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Based upon the analytical results from the confirmatory samples, TPH-GRO exceeded the project cleanup
level of 500 mg/kg 1n three samples. Benzene did not exceed 1ts project cleanup level of 100 mg/kg in
any samples. TPH-GRO, with concentrations of 780 mg/kg in Sample 015MTO05B, 1,900 mg/kg n
Sample 015MT07B, and 600 mg/kg in Sample 015MT20W, was 1 excess of the cleanup level. The two
sections represented by Samples 015MTO05B and 015MTO07B were over-excavated and resampled.
Analytical results from the resampling of these two sections showed Sample 015MT05B2 with a TPH-
GRO concentration of 32 mg/kg and a non-detection of TPH-GRO m Sample 015MT07B2. Since the
excavation activities were suspended as discussed in Section 7.2, the section represented by Sample
015MT20W was not over-excavated and resampled. The laboratory results were subjected to third party
data validation. Table 6-1 presents the analytical results for the confirmatory soil samples. The validated

laboratory forms for the confirmatory soil samples are included in Appendix H.

7.  DELAYS, PROBLEMS ENCOUNTERED, AND UNEXPECTED FINDINGS

During the course of the removal action at SWMU 15, several expected and unexpected obstacles were
encountered such as utility lines, abandoned UST pipes, concrete slabs and debris, and unexpected

contamination.

7.1  UTILITIES

Prior to excavation mtrusive activities, a sewer line and water line owned by the Navy were 1dentified and
marked on October 7, 2003. The 6-1n. water line was located within the planned excavation area. The
utility markings indicated the water line was connected to a fire hydrant located on Millington Airport
Authonty property outside the planned excavation area (west of SWMU 15). The line was marked with
blue flagging leading nto the excavation area from the east and west ends of SWMU 15. The flagging
from each direction stopped in the middle of the excavation and did not connect. Approximately 40 ft of

the water hine was not marked and the markings from each direction were off-set.

Based upon discussions with the Navy maintenance contractor, the section of the water line not marked
was believed to have been replaced with polyvinyl chloride piping and it was not detected with the pipe
locating equipment. To determine if the water line was connected to the fire hydrant, the hydrant was

opened by the Navy maintenance contractor and 1t was confirmed the water line was active. On
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Table 6-1 Analytical Results for Confirmatory Soil Samples

. BENZENE: -

114-115 114-001

- ’Sample | .. * Samplel | |\ TPHEPH | TPH-GRO.. | . NE. -
Number. ™ |* " ." Location .- |~ “(mg/kg) . | Ci(mgkg) | ‘(mg/kg)® -
015MTOIN Northwest Sidewall 42 140 U
015SMTOINDUP Northwest Sidewall 40 49 U
015MTO02N North Middle Sidewall 11 13 U
015MT3N Northeast Sidewall U 14 U
015MT04W West Sidewall 5.5 U U
015MTO05B Bottom 11 780D 0.1J
015MTO05B2 Bottom U 32 0.0034J
015MT06B Bottom U 91 U
015MTO07B Bottom U 1,900D 0.54
015MT07B2 Bottom 8} U U
015MTO8E East Sidewall U 5.6 U
015MTO9W West Sidewall 8] U U
015MT10B Bottom U 82 U
015MT11B Bottom U U U
015MT11BDUP Bottom U U 8]
015MT12B Bottom U U U
015MT13E East Sidewall U U U
015MT14W West Sidewall 8] 8] U
015MT14WDUP West Sidewall 12 U U
015MT15B Bottom 14 10J U
015sMT16B Bottom U U U
015MT17B Bottom U U U
015SMT18W East Sidewall 6.4 U U
015MT19W West Sidewall U U U
015MT20W West Sidewall U 600J U
015MT21B Bottom U 44 U
015MT22B Bottom 8.3 8) U
015MT23B Bottom 8.1 U U
015MT24B Bottom 7.2 55 U
015MT24BDUP Bottom 7.3 46 U
015MT25B Bottom U 37 U
15
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Table 6-1 (Continued)

. .Sample: | > Sample- | : TPH-EPH ;|- TPH-GRO | "BENZENE

- Number % |- " Location . | ' (mg/kg) | " (mg/kg), '| - (mgkg)
015SMT26W East Sidewall U U U
015MT27W East Sidewall 8) U U
015MT28B Bottom U U 0.00587
015MT29B Bottom 8 51 U
015MT30B Bottom U 30 U
015MT31B Bottom 5.6 U 0.0021J
015MT32B Bottom U 15 U
015MT33B Bottom U 15 0.02
015MT34B Bottom U 45 8]
015MT35B Bottom U 9.6] U
015MT36B Bottom U 100 U
015MT37B Bottom U 38 0.0027]

015MT37BDUP Bottom U 49 0.0048J
015MT38B Bottom U 29 U
015MT39B Bottom U 52 0.045

Note Bold values exceeded their respective project cleanup levels.

EPH = extractable petroleum hydrocarbons

D = the sample was diluted

GRO = gasoline range organics

J = estimated data due to quality control criteria

mg/kg = milligram per kilogram

TPH = total petroleum hydrocarbons

U = indicates the analyte was analyzed for but not detected

October 16, 2003, ROICC and NSAM concurred with locating and 1solating the water line to ensure that

excavation activities were not interrupted.
\

On October 20, 2003, the east and west ends of the water line (outside the planned excavation area) were
capped and the section of pipe within the excavation area was isolated. Subsequently, excavation of this
area revealed that the previous utility marking (east end) was actually an abandoned UST pipe (fuel line)
as discussed i Section 7.3. The actual location of the east end of the water line was south of this utility

marking. The location of the new water line and fire hydrant are shown on Figure 7-1.
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Secondly, the storm sewer line located on the west end of the SWMU was reportedly connected to the
airplane washing area at the Millington Municipal Airport and was located outside the planned
excavation. Also, rainwater from the airport runway allegedly discharged to this line. Because the soil
contamination spread 1n a southwestern direction and outside the planned excavation, the storm sewer line
was 1mpacted. To prevent water from entering the excavation during ramn events, the storm sewer line was
severed and temporarily plugged at each end. On October 29, 2003, ROICC, Millington Municipal
Airport Authority, and STEP agreed to monitor the airplane washing area during rain events and pump
the sewer manhole to ensure water did not back up onto the airplane wash area and runway. The line was
replaced during backfilling operations. Water did not buildup behind the plugs and storm water never

flooded the airplane washing area or runway.

7.2  UNEXPECTED CONTAMINATION

The planned excavation involved the removal of approximately 35,000 tons of contaminated soil;
however, as the amount of contaminated so1l removed approached 35,000 tons, 1t was apparent that the
volume of contaminated so1l was more than estimated. PID readings and visual observations such as soil
discoloration and petroleum odor revealed unexpected soil contamination outside the planned excavation.
The additional contaminated so1l was located southwest, south, and southeast of the planned excavation.
On October 29, 2003, the ROICC Project Manager nstructed STEP to continue excavation of the
contaminated soil beyond 35,000 tons, but not to chase abandoned piping unless contamination was

present. Excavation continued 1n a southerly direction.

The so1l contamination extended south into the soil berm underneath the concrete road that was used for
operation of the former railroad. STEP was mnstructed by ROICC to excavate soil contamination 1n the
berm. The concrete road was broken into manageable pieces and disposed at the BFI Landfill as

construction/demolition waste.

On November 11, 2003, all excavation activities associated with the removal of the contaminated soil
were suspended due to the greater than expected amount of soil contamination and concerns of the
excavation being subjected to the winter rainy season. The following activities were agreed upon with the
ROICC and STEP:

s excavate any remaining contaminated soil up to the existing sidewalls at the south, southwest, and

southeast sections of the excavation and then cease excavation;
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e place plastic sheeting over the sidewalls (south, southwest, and southeast) where so1l
contamination remains;
e commence backfilling of the excavation with coarse sand and borrow soil; and

e perform site restoration (seed, fertilize, and straw).

Field screenings and observations (1.e., PID readings, soil discoloration, and odor) confirmed that soil
contamination remained on the south, west, and southwest side walls. Field observations and screenings
taken from different locations of the excavation sidewall were as follows:

e PID readings from the south wall ranged from 20 parts per million (ppm) to 2,236 ppm. Soil
discoloration (greenish clay) and fuel odor were present.

e PID readings from the southwest wall were 2,074 ppm at monitoring well 015GO1LS, 1,485 ppm
approximately 10 ft south of monitoring well 015GO1LS, 2,900 ppm at the exposed sewer pipe
(southwest corner). Soil discoloration (greenish clay) and fuel odor were present.

e The PID reading from the west wall was 2,495 ppm. Soil discoloration (greenish clay) and fuel

odor were present.

The extended excavation area and extent of remaining soil contamination are shown on Figure 6-2.

7.3 UNEXPECTED ABANDONED UST PIPING AND DEBRIS

During excavation activities, UST debris (1.e., abandoned piping, a concrete saddle, and anchor straps)
were encountered. When such debris was encountered, the ROICC was notified. Contaminated UST
piping was broken into manageable sections and loaded into trucks with the contaminated soil. The
concrete saddle removed from the excavation was broken into manageable pieces and piled on site for
disposal as construction/demolition waste. Also, several UST anchor straps were excavated and disposed

as construction/demohition waste at the BFI North Shelby Landfill.

On October 15, 2003, an abandoned UST pipe was encountered during excavation. The UST pipe
contained an unknown substance (hquid with a strong odor), which released into the excavation. The PID
reading from the substance at the spill area was 560 ppm. The spill was isolated and contained with a
temporary soil berm and absorbent material was placed on the substance. The spill was immediately
reported to ROICC. Since the substance in the pipe was unknown, the spill area was over-excavated and

the impacted so1l was treated as a potential hazardous waste until an analysis of the substance was
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performed. The section of the abandoned pipe within the excavation area was 1solated and removed. The

east end of the pipe outside the excavation area was grouted mn-place.

The impacted so1l from the spill was loaded in lined roll-off containers and covered. The roll-off
coﬁtaxners were placed m a RCRA 90-day accumulation area until the laboratory analysis was completed.
A sample of the unknown substance was collected and analyzed for TPH-GRO, lead, and VOCs.
Analytical results for Sample 01SMTUNKO1 showed TPH GRO and lead with concentrations of 700,000
milligrams per liter (mg/1) and 2.26 mg/l respectively. Also, six VOCs (benzene, 2-butanone,
ethylbenzene, styrene, toluene, and xylene) were detected in Sample 01SMTUNKO1. The concentrations
of the VOCs were 180 mg/1 for benzene, 1,100 mg/1 for 2-butanone, 3,300 mg/1 for ethylbenzene, 59 mg/l
for styrene, 52,000 mg/1 for toluene, and 18,000 mg/1 for xylene.

Based upon the analytical results, the unknown liquid was determined to be a fuel mixture
(non-hazardous). The impacted soil from the spill was disposed at the BFI North Shelby Landfill as

special waste. Analytical data for the unknown substance sample is included in Appendix I.

Three soil samples were collected from the spill area and analyzed for TPH and benzene to ensure the
contamination was removed. Based upon analytical results for Samples 015MTSP02A, 015MTSP02B,
and 015MTSP020C, TPH-GRO, TPH-EPH and benzene concentrations were below the site cleanup
levels. Analytical data for the impacted so1l samples are mncluded in Appendix J.

7.4  ADDITIONAL WELL ABANDONMENT

Since the extent of the soil contamination (southwestern and southeastern direction) outside the planned
excavation was unexpected, several momtormg_ wells located within the expanded contamination area
were abandoned. The ROICC was informed that monitoring wells 015GO3LS and 015GOSLS were
located within the expanded contamination area. On October 29, 2003, STEP personnel spoke to the
Memphis and Shelby County Health Department via telephone regarding excavation of monitoring wells
015GO03LS and 015G05LS 1nstead of performing a fill and abandonment. The depth of the excavation
(approximately 20 ft) was the same as the depths of monitoring wells 015G03LS and 015GOSLS (19 ft
and 20 ft respectively). Because the depths of the wells and the excavation were the same, excavating the
entire wells to depth would not impact the groundwater; therefore, the Memphis and Shelby County
Health Department agreed that a remediation activity permit was necessary, since the wells were being

excavated. A letter documenting this abandonment approach for momtoring wells 015G03LS and
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015GOSLS was submitted to the Memphis and Shelby County Health Department and 1s included 1n
Appendix C.

In addition, the extent of soil contamination 1n a southerly direction impacted monitoring wells
015GO1ILS and 015G02LS. The ROICC was informed that these two wells were located within the
expanded contamination area. An emergency remediation activity permit (Permt # 03-226) for fill and
abandonment of these two wells was issued on November 12, 2003, by the Memphis and Shelby County
Health Department. The remediation activity permit for monitoring wells 015G01LS and 015G02LS is
included in Appendix C.

8.  WASTE MANAGEMENT

Waste management activities consisted of segregation, transportation, and disposal of petroleum-
contaminated and noncontamnated waste. The waste consisted mainly of petroleum-contaminated so1l
and debris, construction debris, wastewater, personal protective equipment, and construction waste (i.e.,
paper, rags, plastic). Noncontaminated waste (1.e., paper, plastic, trash) was segregated from
contaminated waste and placed in proper contaners for disposal. Waste was handled and managed in
such a manner as to prevent spills and spread of contamination. All waste management, transportation,
manifesting, and record keeping were performed in accordance with applicable federal, state, and local

laws and regulations.

8.1 SOLID WASTE

The contaminated so1l and debris (i.e., UST piping) was excavated and loaded directly into trucks for
transportation to the BFI North Shelby Landfill. A nonhazardous waste manifest was completed for each
load of waste leaving the site. The concrete from the removed roadway and the UST debris (i.e., concrete
saddle and anchor straps) were segregated and disposed as construction/demolition waste at the BFI North
Shelby Landfill. The total amount of contaminated soil/debris and concrete/UST debris removed from
SWMU 15 were 57,168 tons and 322 tons, respectively. Waste transportation was performed in
accordance with applicable Department of Transportation rules and regulations. Table 8-1 presents a

daily waste log for solid waste removed from SWMU 15.
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Table 8-1 Daily Totals of Solid Waste Removed

o7 ’\ N ;’)3 ﬁg,; NE Total?:;‘ x «]ja:ily Total - I ‘Cumulative Total -
Date '. |° ~ WasteType: '. | . Loads.- | Weight(ton). . | - Weight (tom)
10-13-03 Contaminated Soil 102 2,179.54 2,179.54
10-14-03 Contaminated Soil 9 204.5 2,384.04
10-15-03 Contaminated Soil 136 3,024.01 5,408.05
10-16-03 Contaminated Soil 122 2,442.76 7,850.81
10-18-03 Contaminated Soil 135 2,652.15 10,502.96
10-20-03 Contaminated So1l 118 2,645.6 13,148.56
10-21-03 Contaminated Soil 130 2,826.46 15,975.02
10-22-03 Contaminated Soil 112 2,312.34 18,287.36
10-23-03 Contaminated Soil 108 2,424.23 20,711.59
10-24-03 Contaminated Soil 99 2,274.81 22,986.4
10-25-03 Contaminated Soil 66 1,439.18 24,245.58
10-28-03 Contaminated Soil 125 2,604.86 27,030.44
10-29-03 Contaminated Soil 130 2,869.06 29,899.5
10-30-03 Contaminated Soil 120 2,789.21 32,688.71
10-31-03 Contaminated Soil 122 2,860.71 35,549.42
11-01-03 Contaminated Soil 118 2,511.93 38,061.35
11-03-03 Contaminated Soil 106 2,489.74 40,551.09
11-04-03 Contaminated Soil 111 2,503.35 43,054.44
11-05-03 Contaminated Soil 102 2,368.14 45,422.58
11-06-03 Contaminated Soil 107 2,354 .47 47,777.05
11-07-03 Contaminated So1l 133 2,680.53 50,457.58
11-08-03 Contaminated Soil 148 2,873.62 53,331.2
Contaminated Soil 118 2,434.42 55,765.62
003 mcrete/UST Debrs 18 2,40.34 240.34
Contaminated Soil 70 1,401.89 57,167.51
O nerete/UST Debris 6 81.11 321.45
22
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8.2 LIQUID WASTE

Water that accumulated in the open excavation from rain events was either transferred to a temporary on-
site storage tank (Baker Tank) for interim storage or discharged directly into the sanitary sewer. In
addition, wastewater from the decontamination of sampling equipment was placed in the temporary
storage tank. The discharge critena established by the publicly owned treatment works (POTW) was 1.0
ppm for benzene, toluene, ethylbenzene, and xylene (BTEX) and 50 ppm for TPH.

Rainwater from the first major rain event that collected i the excavation was transferred to the temporary
storage tank. Once the temporary tank was full, a representative sample was collected and submutted to

ELAB. The wastewater sample was analyzed for BTEX and TPH.

Based upon the analytical results from the Sample 015SMTWWO01, BTEX and TPH did not exceed their
respective discharge levels. Once the analytical results confirmed that the parameters were below the
discharge levels, disposal of the wastewater was coordinated with the ROICC and the POTW. The
wastewater was transferred into a vacuum truck and transported to the on-site oil/water separator (Navy
owned) where approximately 9,200 gallons were discharged to the sanitary sewer system. Analytical

results for the wastewater sample are included in Appendix K.

The second major rain event produced a large quantity of water in the excavation. Based upon the area of
the excavation, the volume of water 1n the excavation was estimated at 50,000 gallons to 60,000 gallons.
Because of the time (several days) 1t would take to remove this volume of water from the excavation to
the temporary tank and to discharge it to the sanitary sewer through the o1l/water separator by means of a

vacuum truck, the ROICC, POTW, and STEP agreed to discharge the water directly to the sanitary sewer.

Process knowledge (1.e., analytical results from the first wastewater discharge, no visible oily sheen) was

used to profile the wastewater prior to discharging to the sewer system.

9.  BACKFILL AND SITE RESTORATION

Backfilling activities did not begin until the analytical results from the confirmatory so1l samples verified
the removal of the contaminated soil from each 40-ft section in the excavation. The excavation was

backfilled with a combination of coarse sand and borrow soils from off-site sources.

23
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Backfilling started on November 3, 2003, at the northern section of the excavation. The excavation was
sloped to allow drainage to two sump areas in the base of the excavation. The excavation was backfilled
up to a 5-ft layer (deepest part of the excavation) of coarse sand in the bottom. The coarse sand formed a
layer of high permeability to allow free flow to the recovery sumps for future collection of the
groundwater. On November 13, 2003, backfilling with borrow soil began at the site. A layer of
geotextile fabric was placed between the coarse sand and borrow soil. As the excavation was backfilled
with borrow soil, a sheep-foot compactor was used for compaction. In addition, the sewer line within the
excavation area was replaced with corrugated piping. A schematic detailing the backfilled excavation 1s

shown 1n Figure 9-1.

A total of 31,600 cubic yards (yd’) of backfill material (3,136 yd’ of coarse sand and 28,464 yd’ of
borrow soil) were placed in the excavation. After the excavation was backfilled and graded for drainage,

seed, fertilizer, and straw were apphied to all disturbed areas. -

After the excavation activities were completed and the site was backfilled and graded, a final survey was
conducted to determine the contour lines of the site, total volume of contaminated soil removed, total
volume of so1l and sand backfilled, and the horizontal and vertical limits of the excavation. The post-
construction survey 1s included in Appendix L. Photographs of the project activities are mncluded n

Appendix M.

10. ENVIRONMENTAL PROTECTION

During the remedial action, appropriate measures were taken to minimize impacts to the environment and
natural resources. Erosion and sediment control measures (silt fence and straw bales) were put into place
to prevent runoff from the excavation during rain events. In addition, a temporary so1l berm was
constructed around the excavation to prevent run-on into the excavation. Soil contaminated with o1l or

hydraulic fluid from heavy equipment leaks or spills were excavated and the soil was properly disposed.
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11.

CONCLUSIONS

The following conclusions are based upon the soil remediation at SWMU 15:

12.

A total of 57,157 tons of petroleum-contammated soil and debris were removed from the site and
disposed as special waste at the BFI North Shelby Landfill

A total of 322 tons of concrete/UST debris were removed from the site and disposed as
construction/demolition waste at the BFI North Shelby Landfill.

Forty-one confirmatory so1l samples were collected from the excavation area and analyzed for
TPH-EPH, TPH-GRO, and benzene. Three samples reported concentrations of TPH-GRO n
excess of the project cleanup level. In Samples 015MT05B, 015MT07B, and 015MT20W, the
concentrations of TPH-GRO were 791 mg/kg, 1,900 mg/kg, and 600 mg/kg, respectively. The
two sections represented by Samples 015MTO05B and 015MTO07B were over-excavated and
resampled. Analytical results from the resampling of these two sections reported a TPH-GRO
concentration of 32 mg/kg in Sample 015MT05B2 and a nondetection of TPH-GRO 1n

Sample 015MT07B2. The section represented by Sample 015MT20W was not over-excavated
because excavation activities were suspended. Results of the confirmatory soil sampling showed
no concentrations of benzene in excess of its project cleanup level.

Three samples were collected from the spill area in the excavation and analyzed for TPH-EPH,
TPH-GRO, and benzene. Results of the impacted so1l samples showed no concentrations of
TPH-EPH, TPH-GRO, or benzene in excess of their respective cleanup levels.

Six monitoring wells (015GO1LS, 015G02LS, 015G03LS, 015G04LS, 015G05LS, and
015GO7LS) were abandoned at the site.

A total of 31,600 yd® of material (3,136 yd’ of coarse sand and 28,464 yd’ of borrow soil) were
used to backfill the excavation. Plastic sheeting was placed on the sidewalls where soil

contamination remains.

RECOMMENDATIONS

As discussed in Section 7.2, field screenings and observations (i.e., soil discoloration and odor) detected

soil contamination on the unexcavated southern, southeastern, and southwestern walls. In addition, two

areas (outside the excavation area) 1dentified from previous mvestigations showed concentrations of

TPH-GRO 1n excess of project cleanup levels. Therefore, STEP recommends further sampling in these
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areas to delineate any remaining contaminated soil. Areas recommended for further sampling are shown

on Figure 6-2.
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ENVIRONMENTAL ASSISTANCE CENTER
TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
SUITE E-645, PERIMETER PARK
2510 MT. MORIAH ROAD
MEMPHIS, TENNESSEE 38115-1520
PHONE (901) 368-7933 STATEWIDE 1-888-891-8332 FAX (901) 368-7979

September 25, 2003

LCDR S. M. Jones

Naval Support Activity Mid-South
5722 Integrity Drive

Millington, TN 380545045

Re: TNCGP Tracking Number TNR150879
Soil Remediation at Solid Waste Management Unit 15

Shelby County

Dear LCDR Jones:

This letter acknowledges receipt of the Notice of Intent (NOI) you submitted as application for
coverage under the Tennessee Construction General Permit (TNCGP) TNR10-0000 for the
above-referenced project. The enclosed Notice of Coverage (NOC), issued by the Division of
Water Pollution ' Control (DWPC), summarizes the relevant information concerning your
coverage, including the tracking number that has been assigned to this project.

The above-referenced site is located within the watershed of a stream that has been identified as
impaired by siltation. Impaired streams are listed on the Tennessee 303(d) list. This list is
periodically updated. Construction projects that potentially affect streams listed on the 303(d)
list have special requirements outlined in the Part III.F of the TNCGP. These include at least
weekly inspections of on-site erosion prevention and sediment controls, the submittal of
quarterly inspection reports, the submission of a storm water pollution prevention plan (SWPPP)
prior to commencement of construction activities, and other requirements outlined in the

TNCGP.

You have submitted a SWPPP that meets the requirements of the TNCGP. Please note that no

engineering review of the SWPPP has been performed and that the DWPC does not certify that

the SWPPP adequately provides for the pollution prevention requirements at the above-

referenced site, as described in the TNCGP. It is the responsibility of all site operators to design,

implement, and maintain measures that are sufficient to prevent pollution at the site and to
l ‘emain in compliance with the terms and conditions of the TNCGP.



The Division does not normally correspond with your contractor(s) who may be identified on the
NOC as site operators. It is your responsibility to ensure the identification of contractors and
that the required NOI(s) are submitted to this office prior to their beginning operations on-site.
Only those meeting the requirements of Part I.B.1 of the TNCGP are required to submit a NOL

The Division appreciates your attention to the TNCGP. We believe adherence to its
requirements will make a difference to the quality of State waters. For complete details of
specific permit requirements, please refer directly to the TNCGP. Additional information can be
found on the web at http://www.state.tn.us/environment/permits/conststrm.htm, where you can
also download copies of the NOI, TNCGP, and other useful forms and documents. If you have
any questions, please contact me at (901) 368-7959. Thank you for your cooperation in
protecting the waters of Tennessee. N

Sincerely,

@/‘6 VWY /=

Terry R. Templeton, P.G.
Manager
Division of Water Pollution Control

Enclosures

cc: file - TDEC/WPC/EAC-M



Tracking No. TNR150879

General NPDES Permit for

STORM WATER DISCHARGES ASSOCIATED WITH
CONSTRUCTION ACTIVITY

Tennessee Department of Environment and Conservation
Division of Water Pollution Control
401 Church Street, 6th Floor, L&C Annex
Nashville, Tennessee 37243-1534

Under authority of the Tennessee Water Quality Control Act of 1977 (T.C.A. 69-3-101 et seq.) and the
delegation of authority from the United States Environmental Protection Agency under the Federal Water
Pollution Control Act, as amended by the Clean Water Act of 1977 (33 U.S.C. 1251, et seq.):

Name of the Construction Project: Soil Remediation 2t Solid Waste Management Usit 15
Construction Site Owner/Developer: Naval Support Activity Mid-South

and Contractor(s) (if applicable): STEP, Inc.

are authorized to discharge: storm water associated with construction activity

from facility location: Naval Support Activity in Shelby County

1o receiving waters named: North Fork Creek

in accordance with effluent limitations, monitoring requirements and other conditions set forth herein.
Likely presence of threatened or endangered species in project vicinity or downstrearm: NO

Additional pollution prevention requirements, as described in the General Permit, Part IIL.F, for discharges
into waters which the Department identifies as:
a) impaired by siltation: YES b) discharging into High Quality Waters: NO

Coverage under this general permit shall become effective on September 26, 2003, and shall be terminated upon
approval of Notice of Termination, or the date of expiration of this General Permit.

Tode. D

Paul E. Davis, Director

Division of Water Pollution Control
CN-0759 RDAs 2352 and 2366
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ENVIRONMENTAL ASSISTANCE CENTER
TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
SUITE E-645, PERIMETER PARK
2510 MT. MORIAK ROAD
MEMPHIS, TENNESSEE 38115-1520
PHONE (901) 368-7939 STATEWIDE 1-888-891-8332 FAX {S01) 368-7979

September 9, 2003

Mr. Robert Shereles, Jr.
STEP

1006 Floyd Culler Court
Oak Ridge, TN 37830

RE:  Special Waste Approval for Nava] Support Activity Mid South, SWMU-15

Dear Mr. Shereles:

This office has received a Special Waste Approval Request from you on behalf of
NSAM, located in Millington, submitted according to Tennessee Rule Chapter 1200-1-7-
-01(4). The request was for disposal of approximately 35,000 tons (one time only) of

petroleum contaminated soi] from €xcavation of soils at SWMU-135, the former fue] farm.

the material is suitable for disposal at the Browning - Ferns Industries North Shelby
(SNL791060224) or South Shelby (SNL791060135) Landfills.

Please be advised that the facility operator may refuse to accept any special waste, even if
the Division has approved it.

If you have any questions please feel free to contact me at (901) 368-7950.

TDEC/DSWM
Memphis Environmenta] Assistance Center

LH\79023252\ag

c: DSWM/NCO
BFI



September 16, 2003

Attn: Rob Sherles

Solutions to Environmental Problems
1006 Floyd Culler Court

Oak Ridge, TN 37830

RE: Approval of Special Waste Stream
BFI Waste Code: TN/ 040229/1.42Y37963
Waste Description:  Contaminated Soil

Dear Customer,

The preceding special waste stream has been approved for disposal of at our BFI
Landfill This BFI approval is valid through February 29, 2004. The State of Tennessee
approval expires September 9, 2004. Please include the entire BFI Waste Code number
on each manifest brought to the landfill, as an incomplete number could result in a delay
and/or rejection of the Joad.

We appreciate the opportunity to be of service to you and your company. Should you
have any questions or need additional information, please do not hesitate to give me a
call.

Sincerely,

i i

Tonya Lewis
Memphis Landfills

Memphis Landfills * 7107 Old Millington Rd. + Milhington, Tennessee 38053
Phone 901-872-7258 + Fax 901-872-7205
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ENVIRONMENTAL ASSISTANCE CENTER
TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
SUITE E-645, PERIMETER PARK
2510 MT. MORIAH ROAD
MEMPHIS, TENNESSEE 38115-1520
PHONE (901)[368-7939 STATEWIDE 1-888-891-8332 FAX (901) 368-7573

— .

September 9, 2003 Post-it* Fax Note 7671  |Dae v /3 / s Jg&gg O

TOSL\QWNL Fng(aA_D
o ET S TweT
Phone # . Phone #

Mr. Robert Shereles, Jr. = —

STEP ' F72- 7205 ax

1006 Floyd Culler Court |

Osak Ridge, TN 37830
RE: Special Waste Apprroval for Naval Support Activity Mid South, SWMU-15
Dear Mr. Shereles:

This office has received a Special Waste Approvel Request from you on behalf of
NSAM, located in Millington, submitted according to Tennessee Rule Chapter 1200-1-7-
01(4). The request was| for disposal of approximately 35:66¢" tons (one time only) of
petroleurn, contaminated sofil from excavation of soils at SWMU-15, the former fuel farm.
After reviewing the analytical data submitted with the request it has been determined that
the material is suitable for disposal at the Browning - Ferris Industries North Shelby
(SNL791060224) or South Shelby (SNL791060135) Landfills.

Please be advised that the facility operator may refuse to accept any special waste, even if |
the Division has approveg it.

If you have any question; please feel free to contact me at (901) 368-7950,

smcc}ew//
V—h

et fistes, .G,
TDEC/DSWM
Memphis Environmenta} Assistance Center /

LH\79023252\ag

¢ DSWM/NCO
BFI




BFI-MEMPHIS LANDFILLS Fax:901-872-7205 Nov 6 2003 14:08 P.02
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ENVIRONMENTAL ASSISTANCE CENTER

TENNESSEE DEPARTMENT OF ENVIRONMENT AND CONSERVATION
SUITE E-635, PERINETER PARK
25190 MT. MORIAH ROAD
MEMPHLS, TENNESSEE 337151520 '
PHONE {307 )Lass:rm STATEWIDE 1-568-831-8332 FAX {907) 968-7970

September 9, 2003

Mr. Robert Shereles, Jr.
STEP

1006 Floyd Culler Court
Ok Ridge, TN 37830

RE:  Special Waste Appfoval for Naval Support Activity Mid South, SWMU-15

Dear Mr. Shereles:

This office has received B Special Waste Approval Request from you on behalf of
NSAM, located in Millington, submitted according to Tennessee Rule Chapter 1200-1-7-
01(4). The request was for disposal of approximatcly 35:869" tons (one time oaly) of
petroleam contaminated sopl from excavation of soils at SWMU-15, the former fuel farm.
After reviewing the anal data submutted with the request it beg been determined thar
the material is suitable disposal at the Browning ~ Ferris Industries North Shelby
(SNL791060224) or South(Shelby (SNL791060135) LandSills.

Please be advised that the facihity operator may refuse to accept aﬁy special waste, cvenif
the Division has approved it. ‘

If you have any questions please foe] froc to contact mo at (901) 368-7950.

ates, P.G.
TDEC/DSWM

PAGE B2/82

Sincerely neressee TC HS g08 Fors
l /9/3 //03 .
G e el

Memphic Eavironmental Assistance Center -. ! e

LHE\79023252\ag
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BFI 1/3/03
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Appendix C

Remediation Activity Permits



MEMPHIS AND SHELBY COUNTY
HEALTH DEPARTMENT

YVONNE S. MADLRCK JOHN B. KIRKLEY, M.D.
TENNESSCE DIRECTOR INTERIM HEAILTH DFFICER
DR. WILLIE W. HERENTON A T WHARTON, JR.
CiTy QF MEMPHIS SHELBY COUNTY
MAYDOR MAYOPR
September 2, 2003 : N s PR LA LO Y I
TSI TI e
I "_’-_f____‘..'.'..‘..‘__‘-;..:.,-a.l-l—-‘-"
\'3 -‘l !
. ~ <la]
Mr. David McCray tti SEP 0O 233 L”-.‘
. Vv .
Tn-State Testing Services, Inc. ‘dib‘_ ________ __,__U._[i—iﬂ
6756 Buckles Cove Ui\ /2y o =
Memphis, TN38133 7

RE: EMERGENCY FILL AND ABANDONMENT OF WELL At: NSA Mid-South (SWMU) 15
Naval Support Activity Mid-South  Permit # 03-173 015G04LS & 015GO7LS

Dear Mr, McCray: B

This letter acknowledges the oral approval given by this office for the emergency fill and abandonment of
the well at the above referenced location. The "CONSTRUCTION PERMIT" has been enclosed

- authorizing you to begin work at the earhest possible date. You will be expected to comply with all

conditions indicated on the permit as well as the specifications outlined on the application. The permit
must be maintained at the job site for the duration of the fill and abandonment process.

Your prompt attention and cooperation in this matter will be appreciated. In the meantime if you have
any questions, please contact me at (901) 544-7741.

er, Supervisor
Water Quality Branch

BD: GP: 1i

Enclosure

Mission

To promotc, protect and unpirove the health and environment of all Shelby County residents.

AVENUE * MEMPHIS, TENNESSEE 38105
PHMONE cn1-544-7600

@14 JEFFERSON



MEMPHIS AND SHELBY COUNTY HEALTH DEPARTMENT
WATER QUALITY BRANCH

MONITORING WELL CONSTRUCTION PERMIT

WELL DRILLING COMPANY__ Tri-State Testing Services

ADDRESS 6756 Buckles Cove Memphis, TN 38133

DATE ISSUED 8/13/03 EXPIRATION DATE11/13/03 PERMIT#_03-173

DESCRIPTION OF WORK — Fill and Abandonment of a well:  NSA Mid-South ([SWMU} 15

Emergency Permit Naval Support Activity Mid-South 015G04LS&015G07LS
This permut 1s 1ssued based on signed commitment by the dnller and the owner of the well to fully comply with the
requirements set forth in the approved application or as directed by the Memphis and Shelby County Health
Department. Dewviation from the approved application or any conditions set forth by the Health Department shall void
this permut.

CONDITIONS:
1. The abandoned well shall be sealed only by a licensed well contractor.
2. All procedures used in sealing the well shall be witnessed by a representative of the Memphis and

Shelby County Health department.

All water lines to the well are to be disconnected.

The well is to be dismantled in such a way that all working parts from inside the casing are removed.
Any obstructions found in the well are to be removed.

The empty casing is to be filled by one of two methods:

oL AW

a. With a Portland Class A or quick setting cement in a ratio not over seven (7) gallons of water
per ninety-four (94) pounds of cement.

b. A course-grained high solids non-drilling mud grade bentonite slurry such as Baroid Benseal,
American Colloid or equal. The bentonite grout shall be mixed in accordance with the
manufacturer’s recommendations

7. The grout shall be pumped from the bottom of the well upward through a tremmie pipe in one
continuous operation in order to avoid separation or dilution of the seal material. A return shall be
seen at the top as the same consistency as the material that is pumped into the well.

8. Chlorine shall be added at the beginning and during the sealing process.

: The well must be sealed within thirty days of receipt of this permit.

10. The Health Department shall be notified before procedures are to begin in sealing the well. This
includes all dismantling procedures and lowering the pipe used for grouting.

11. Abandoned wells on this site shall be sealed as required by Chapter 29, Article III, Water Quality
Control of the Code of Shelby County, Tennessee.

N y
A G AN
Diane L. Arnst, Manager )
POLLUTION CONTROL
No authority is granted by this permit to construct, operate or maintain any well in violation of any

law, statute, code, ordinance, rule or regulation of-\Memphis and Shelby County, Tennessee.

NON -TRANSFERABLE POST OR FILE AT CONSTRUCTION SITE




MEMPHIS AND SHELBY COUNTY
HEALTH DEPARTMENT

YVONNE S. MADLOCK JOHN B. KIRKLEY, M.D.
TCNNESSCE DIRECTOR INTERM HCALTH OFFICCR
DR. WILLIE W, HERENTON A C WHARTON, JR.
CiTy OF MEMPHIS SHILBY COUNTY
MAYDR MAYDR
Septernber 4, 2003
NEPEIN RN
ﬂ':igu_b")i*;“
e L
Mr. David McCray I I
- N M "I ‘et M - L
Tri-State Testing Services SR Q} |
6756 Buckles Cove TR B e
Memphis, TN 38133 P o v T e TR

RE: EMERGENCY CONSTRUCTION OF GEOPROBE (5): NSA Mid-South (SWMU 15)
Permit # 03-174 Geoprobe/Direct Push

Dear Mr. McCray:

This letter acknowledges the oral approval given by this office for emergency construction of a geoprobe at
the above referenced location. The "CONSTRUCTION PERMIT" documenting the procedure is enclosed.
You are expected to comply with all conditions indicated on the permit as well as the specifications outlined
on the application. The permit must be maintained at the job site for the duration of the construction
process.

Your prompt attention and cooperation in this matter will be appreciated. In the meantime if you have any
questions, please contact me at (901) 544-7741.

iqcer:
Greg er, Supervisor
Water Quality Branch
BD: GP: li

Enclosure

Mission
To promote, protect and improve the health and environment of all Shelby County residents.

B14 JEFFERSON AVENUE ¢* MEMPHIS, TENNESSEE 28105
PHONE S901-544-7800



MEMPHIS AND SHELBY COUNTY HEALTH DEPARTMENT et
WATER QUALITY BRANCH e===5|
z%, = 5

MONITORING WELL CONSTRUCTION PERMIT <IL:

WELL DRILLING COMPANY Tri-State Testing Services

ADDRESS 6756 Buckles Cove Memphis. TN 38133

DATE ISSUED 8/13/03 EXPIRATION DATE11/13/03PERMIT NUMBER 03-174

DESCRIPTION OF WORK—Construction of Monitoring Wells: NSA Mid-South (SWMU 15)

Emergency Permit Naval Support Activity Mid-South

This permit is 1ssued based on a signed commuitment by the well driller and owner of the well that all work performed
at this site will be in full compliance with the requirements outlined in the Shelby County Well Construction Code or
as directed by the Water Quality Branch of the Memphis and Shelby County Health Department. Any deviation from
the approved conditions outlined in this permit by the dnlling company will void this permit immediately.

CONDITIONS:

1. Water used to drill these monitoring wells must be obtained from a potable source.

2. A protective device must be placed over the well opening by the well driller and it will be the
owner’s responsibility to maintain the integrity of this device

3. All applicable fees must be paid to the Memphis and Shelby County Health Department.

4, An annual fee of twenty (520.00) dollars per well will be assessed for all active monitoring wells at
this location with the maximum annual fee not to exceed one hundred ($100.00) dollars per site.

5. The Water Quality Branch shall be notified at least twenty-four (24) hours before construction of the
monitoring wells.

6. Within thirty days after completion of the monitoring wells, a copy of the well logs must be
submitted to the Water Quality Branch.

7. A copy of the sample results must be submitted to this office within sixty days of completion of the
monitoring wells.

3. The driller shall comply with all requirements outlined in the Shelby County Well Construction
Code.

9, The Water Quality Branch must be notified should the number of monitoring wells change from the

number permitted.

10. Abandoned wells shall be properly sealed as required by Chapter 29, Article OI, Water Quality
Control of the Code of Shelby County, Tennessee.

11.  This permit is valid only for the construction site referenced above.

&ﬁeﬂﬁ /ﬁ ﬂ%@é{g\

Diané L. Arnst, Manaéer
POLLUTION CONTROL

No authority is granted by this permit to construct, operate or maintain any well in violation of any
law, statute, code, ordinance, rule or regulation of Memphis and Shelby County, Tennessee.

NON-TRANSFERABLE POST OR FILE AT INSTALLATION ADDRESS

, e e ———————————]
S F|lo|p 3




Oct-30-03 08:06A

| a2

N(HTTHOINS 1O ENVIRONU NN PRORBIFVS
1006 Flosd Culler Court ¢ Ouk Ridpe Tennesser 37830

Pelephone 30374517837« Hax 365/431-0290

Oclobur 30, 2003

Mr. Greg Parker

Mcmphis and Shelby County icalth Department
Pollution Control Section

%14 Jefferson Avenue

Mcmptus, TN 28105

Subject: Momtoring Well Abandonment At Solid Waste Management Umit 15. Naval
Support Activity Mid-South, Mithngton. ™

Dear Mr. Parker

In reference 10 the above-mentioned site. momtonng wells 015GO3LS and 015G0SLS at Solid
Waste Munagement Umit 15 will need 10 be removed due to the cxcavation of pctrolcum-
contaminated sotl wl the sitc. The depths of the wells are nincreen fect and twenly feet
respectively The depth of the excavanon at the site 15 approximatchy tuenty feet Per our phone
conversation on Octoher 29. 2003 the momtoring wells will not have 1o be filled and abandoned
since the wells will be excavated dunng the removal of the vontammated <oil  Please find
altached a copy of the site map showing the monitonng wells,

It vou have any questions, please feol free 1o contact me at (865) 481-7837 ext. 254

Sincerely.

AN

Robert Sherles
Environmental Engineer

ce: Frank Novitzk
Projeet Files
Reader File
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MEMPHIS AND SHELBY COUNTY
HEALTH DEPARTMENT

ALnnoD

YVONNE S, MADLOCK JOHN B. KIRKLEY, M.D.
. TENNESSCE DIRECTGR INTERIM HEALTH OFFICER
\—__/
DR, WILLIE W, HERENTDON A C WHARTON, JR.
CITy OF MEMPHIS SHEL8Y COUNTY
MarDR MAYDR

December 5, 2003

P e o
1, RS AElar ¥ o TIPS

P X

59.5‘3:_ PRdiein .;’f';’r;.rn\\
Tn State Testing, Inc. ;[ - - ) i
Attm: David McCray fhoee d
6756 Buckles Cove U,ﬁ"'j;:- - ) .
Memphis, Tennessee 38133 meeeeasn i T

RE: EMERGENCY FILL AND ABANDONMENT OF MONITORING WELL AT:
NSA Mid-South, SWMU 15(0.5 North of Navy Road)
Permit # 03-226 015GO1LS And 015G02LS

'Dear Mr. McCray:
' This letter acknowledges the oral approval given by this office for the emergency fill and abandonment of
the well at the above referenced location. The "CONSTRUCTION PERMIT" has been enclosed
authorizing you to begin work at the earliest possible date. You will be expected to comply with all
conditions indicated on the permit as well as the specifications outlined on the application. The permit must
be maintained at the job site for the duration of the fill and abandonment process.

Your prompt attention and cooperation in this matter will be appreciated. In the meantime 1f you have any
questions, please contact me at (901) 544-7741.

Sincerely,

ey -

Greg 2 ker, Supervisor
Water Quality Branch

GP: mm

Enclosure

Mission ,
To promote, protect and improve the health and environment of all Shelby County residents.

Bl14 JEFFERSON AVENUWE * MEMPHIS, TENNESSEF 38105
PHONE 901-5%544-7600



WATER QUALITY CONTROL
Memphis and Shelby County Health Department

WATER WELL CONSTRUCTION PERMIT

WELL DRILLING COMPANY Tri-State Testing

ADDRESS 6756 Buckles Cove Mempbhis, Tennessee 38133

DATE ISSUED__11/12/03 EXPIRATION DATE_ 2/12/04 PERMIT # 03-226

DESCRIPTION OF WORK - Fill and Abandonment of a well: NSA Mid-South, SWMU 15

Emergency Permit Owner/Naval Support Activity Mid South  015G01LS And 015G02LS

This permit is issued based on signed commitment by the driller and the, owner of the well to fully comply
with the requirements set forth in the approved application or as directed by the Memphis and Shelby County
Health Department. Deviation from the approved application or any conditions set forth by the Health
Department shall void this permit.

CONDITIONS:

1. The abandoned well shall be sealed only by a licensed well contractor.
All procedures used in sealing the well shall be witnessed by a representative of the Memphis and
Shelby County Health department.

3. All water lines to the well are to be disconnected.

4. The well is to be dismantled in such a way that all working parts from inside the casing are removed.

5. Any obstructions found in the well are to be removed.

6. The empty casing is to be filled by one of two methods:

a. With a Portland Class A or quick setting cement in a ratio not over seven (7) gallons of water
per ninety-four (94) pounds of cement.

b. A course-grained high solids acn-drilling mud grade bentonite slurry such as Baroid Benseal,
American Colloid or equal. The bentonite grout shall be mixed in accordance with the
manufacturer’s recommendations.

7 The grout shall be pumped from the bottom of the well upward through a tremmie pipe in one
continuous operation 1n order to avoid separation or dilution of the seal material. A return shall be
seen at the top as the same consistency as the material that is pumped into the well.

8. Chlorine shall be added at the beginning and during the sealing process.

9. The well must be sealed within thirty days of receipt of this permit.

10.  The Health Department shall be notified before procedures are to begin in sealing the well. This
includes all dismantling procedures and lowering the pipe used for grouting.
1. Abandoned wells on this site shall be sealed as required by Chapter 29, Article 111, Water Quality

Control of the Code of Shelby County, Tennessee. . - ;o
Y L Ttk A //a/ : '}2,{;?&
Diane L. Arnst, Manager
, POLLUTION CONTROL
0 authority is granted by this permit to construct, operate or maintain any well in violation of any

law, statute, code, ordinance, rule or regulation of Memphis and Shelby County, Tennessee.

NON -TRANSFERABLE POST OR FILE AT CONSTRUCTION SITE




Appendix D

Analytical Results for Waste Characterization Samples
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CLIENT: STEP, Inc.
DATE RECEIVED: 08/14/03
DATE REPORTED: 08/19/03

227 French Landing Drive

ELAB SAMPLE NUMBER 0308086-01
CLIENT SAMPLE DESCRIPTION/SAMPLING DATE 015WCS01
8/13/03
10:05:00 AM
REGULATORY| REPORTING USEPA
ANALYTES LIMITS LIMITS METHOD UNITS CONC
Arsenic-TCLP 5.0 0.050 1311/6010B mg/L 0.0575
Barium-TCLP 100 / 0.050 1311/60108 mg/L 1.44
Cadmium-TCLP _ 1.0 0.010 1311/60108B mg/L <0.010
Chromium-TCLP 5.0 0.050 1311/60108 mg/L <0.050
Lead-TCLP 5.0 0.030 1311/60108B mg/L <0.030
Mercury-TCLP 020 0.020 1311/7470A mg/L <0 020
Selenium-TCLP 10 0.050 1311/60108B mg/L <0.050
Silver-TCLP 5.0 0.010 1311/6010B mg/L <0.010
Initial pH - TCLP NA NA 1311 Units . 7.8
Final pH - TCLP NA NA 1311 Units 5.0
Cyanide 250 0.11 9012A mg/kg (as Rec'd) <0.11 N
Ignitability <140 NA 1010 °F >158
pH- Laboratory (1) <2/>12.5 NA 8045B Units 7.8 @25°C
Reactive Sulfide 500 25 Chap.7.3.4.2| mg/kg (as Rec'd) 50
See attached page for definition of terms and qualifiers.
Nashville, TN 37228 615-345-1115 FAX 615-846-5426




CLIENT: STEP, Inc.

DATE RECEIVED: 08/14/03
DATE REPORTED: 08/18/03

ELAB SAMPLE NUMBER
CLIENT SAMPLE DESCRIPTION/SA

R

MPLING DA

TE

0308086-02

015WCSs02
8/13/03
10:46:00 AM
REGULATORY|REPORTING| USEPA
ANALYTES LIMITS LIMITS METHOD UNITS CONC
Arsenic-TCLP 5.0 0.050 1311/60108B mg/L <0.050
Barium-TCLP 100 0.050 1311/60108 mg/L 1.08
Cadmium-TCLP 1.0 0.010 1311/6010B mg/L <0.010
Chromium-TCLP 5.0 0.050 1311/60108 mg/L <0.050
Lead-TCLP 5.0 0.030 1311/60108 mg/L <0.030
Mearcury-TCLP 0.20 0.020 1311/7470A mg/L <0.020
Selenium-TCLP 1.0 0.050 1311/60108 mg/L <0.050
Silver-TCLP 5.0 0.010 1311/60108B mg/L <0.010
Initial pH - TCLP NA NA 1311 Units 7.0
Final pH - TCLP NA NA 1311 Units 5.1
Cyanide 250 0.12 9012A mg/kg (as Rec'd) <0.12 N
Ignitability <140 NA 1010 °F >158
pH- Laboratory (1) <2/>12.5 NA 90458 Units 7.0@ 25°C
Reactive Sulfide 500 25 Chap.7.3.4.2| mg/kg (as Rec'd) <25

See attached page for definitions of terms and qualifiers.




CLIENT: STEP, Inc.

DATE RECEIVED: 08/14/03
DATE REPORTED: 08/19/03

ELAB SAMPLE NUMBER

IR

B N I

0308086-03

CLIENT SAMPLE DESCRIPTION/SAMPLING DATE 1EWES03
8/13/03
1:21:00 PM
REGULATORY|REPORTING| USEPA
ANALYTES LIMITS LIMITS METHOD UNITS CONC
Arsenic-TCLP 5.0 0.050 1311/60108 mg/L <0.050
Barium-TCLP 100 0.050 1311/60108 mg/L 0.691
Cadmium-TCLP 1.0 0.010 1311/60108B mg/L <0.010
Chromium-TCLP 5.0 0.050 1311/60108B mg/L <0.050
Lead-TCLP 5.0 0.030 1311/60108B mg/L <0.030
Mercury-TCLP 0.20 0.020 1311/7470A mg/L <0.020
Selenium-TCLP 1.0 0.050 1311/6010B mg/L <0.050
Silver-TCLP 5.0 0.010 1311/60108B mg/L <0.010
Initial pH - TCLP NA NA 1311 Units 7.4
Final pH - TCLP NA NA 1311 Unuts 5.0
Cyanide 250 0.12 8012A mg/kg (as Rec'd) <0.12 N
Ignitability <140 NA 1010 °F >158
pH- Laboratory (1) <2/>12.5 NA 80458 Units 8.0 @ 25°C
Reactive Sulfide 500 25 Chap 7.3.4.2 | mg/kg (as Rec'd) 40

See attached page for definifions of terms and qualifiers.



CLIENT: STEP, Inc.
DATE RECEIVED: 08/14/03
DATE REPORTED: 08/19/03

ELAB SAMPLE NUMBER
R SRR N T L e s T
CLIENT SAMPLE DESCRIPTION/SAMPLING DATE

0308086-04

015WCS04
8/13/03
1:54:00 PM
REGULATORY|REPORTING| USEPA
ANALYTES LIMITS LIMITS METHOD UNITS CONC
Arsenic-TCLP 5.0 0.050 1311/60108B mg/L <0.050
Barium-TCLP 100 0.050 1311/60108 mg/L 1.50
Cadmium-TCLP 1.0 0.010 1311/60108 mg/L <0.010
. Chromium-TCLP 5.0 0.050 1311/60108 mg/L <0.050
Lead-TCLP 5.0 0.030 1311/6010B mg/L <0.030
Mercury-TCLP 0.20 0.020 1311/7470A mg/L <0.020
Selenium-TCLP 1.0 0.050 1311/60108 mg/L <0.050
Silver-TCLP 5.0 0.010 1311/60108 mg/L <0.010
Initial pH - TCLP NA NA 1311 Units 7.1
Final pH - TCLP NA NA 1311 Units 5.0
Cyanide 250 0.12 9012A mg/kg (as Rec'd) <0.12 N
Ignitability <140 NA 1010 °F >158
pH- Laboratory (1) <2/>12.5 NA 90458 Units 7.9 @ 25°C
Reactive Sulfide S00 25 Chap 7.3.4.2{ mg/kg (as Rec'd) 35

See attached page for definitions of terms and qualifiers.

faty ith o

D. Rick Davis
Vice President




FORM 1 . CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHELET

015WCSQ01
Lab Name: ELAB Contract: STEP
Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.B8086
Matrix: (soil/watex) WATER Lab Sample ID: 0308086-01
Sample wt/vol: 100.0 (g/ml) ML Lab File ID: 808601
% Moisture: decanted: (Y/N) Date Sampled: 08/13/03
Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:08/15/03
Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/17/03
Injection Volume: 0.5 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pE: NA
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
121-14-2---===-~~ Z,4-Dinicrotoluene 0.050|U
118-74-1-------- Hexachlorobenzene 0.050{U
87-68-3--==----~ Hexachlorobutadiene 0.050(U
67-72=1--~=~=~=~ Hexachloroethane 0.050|U
108-39-4-~~----- 3-Methylphenol 0.050(U
106-44-5--~--~-~- 4-Methylphenol 0.050|U
95-48-7-=~-===-= 2-Methylphenol 0.050|U
98-95-3--=~=-=-- Nitrobenzene 0.0501U
87-86-5---===-==- Pentachlorophenol - 0.200U
110-86~1------=~- Pyridine 0.20|U
95-95-4--~===--- 2,4,5-Trichlorophenol .0.050|U
88-06-2--~===-=~ 2,4, 6-Trichlorophenol 0.050|U

FORM I SV




Lab Name: ELAB

Lab Code: ELABN Case No.: NA SAS No.: NA
Matrix: (soil/water) WATER

Sample wt/vol: 100.0 (g/mL) ML

% Moisture: decanted: (Y/N)__

FORM 1

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: STEP

Extraction: (SepF/Cont/Sonc/Soxh) SEPF

Concentrated Extract Volume: 1000 (uL)
Injection Volume: 0.5 (uL)
GPC Cleanup: (Y/N) N PH: NA

CONCENTRATTON UNITS:

CLIENT SAMPLE NO.

015WCS02

SDG No.:
Lab Sample ID:
Lab File ID:
Date Sampled:
Date Extracted:
Date Analyzed:

0308086-02

STE.B8086

808602

08/13/03

08/17/03

08/15/03

Dilution Factor: 1.0

CAS NO. COMPOUND (ug/L or ug/Kg) MG/L

121-14-2~-~=-=-~~~ 2,4-Dinitrotoluene 0.050|U
118-74-1-~=-=-=--- Hexachlorobenzene 0.050|U
87-68-3-~==m-=-~~ Hexachlorobutadiene 0.050|U
6§7-72-1-=-====-=- Hexachloroethane 0.050|U
108-39-4---~---- 3-Methylphenol 0.050(U
106-44-5-====--~ 4-Methylphenol 0.050{U
95-48-7-=-====-—= Z-Methylphenol 0.050{U
98-95-3---==-==-~ Nitrobenzene 0.0501]U
87-86-5-w=-=----- Pentachlorophenol 0.20|U
110-86-1--~------ Pyridine 0.20{U
95-95-4-~===---- 2,4,5-Trichlorophenol 0.050{U
88-06-2-~-===--- 2,4, 6-Trichlorophenol 0.050(U

FORM I SV




——

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

: 015WCS03

Lab Name: ELAB Contract: STEP

Lab Code: ELAEN Case No.: NA SAS No.: NA = SDG No.: STE.B8086

Matrix: (soil/water) WATER . Lab Sample ID: 0308086-03

Sample wt/vol: 100.0 (g/mL) ML Lab File ID: 808603

% Moisture: decanted: (Y/N) Date Sampled: 08/13/03

Extraction: (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:08/15/03

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/17/03

Injection Volume: 0.5 (ul) Dilution Factor: 1.0

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

CONCENTRATION UNITS: .

CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
121-14-2~=-====-- 2,4-Dinitrotoluene 0.050|U
118-74-L1-------~ Hexachlorobenzene 0.050|U
8§7-68-3--~=--==- Hexachlorobutadiene 0.050(U
67-72-1-=-=-==-=-~- Hexachloroethane 0.050{U
108-39-4----=--- 3-Methylphenol 0.050|U
106-44-5-=--====~ 4-Methylphenol 0.050|U
95-48-7--=====-=- 2-Methylphenol 0.050|U
94-Y5-3-=-===-=- Nitrobenzene 0.050|U
87-86-5--===-=--- Pentachlorophenol 0.20|U
110-86-1-=--=~~-- Pyridine 0.20|U0
95-95-4-====-~-- 2, 4,5-Trichlorophenol 0.0501U
88-06-2--====-=--~- 2,4, 6-Trichlorophenol 0.050(U

FORM I SV



2

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

015WCS04
Lab Name: ELAB Contract: STEP
Lab Code: ELAEN Case No.: NA SAS No.: NA SDG No.: STE.B8086
Matrix: (soil/water) WATER Lab Sample ID: 0308086-04
Sample wt/vol: 100.0 (g/ml) ML Lab File ID: 808604
% Moisture: decanted: (Y/N) Date Sampled: 08/13/03
Extraction:’ (SepF/Cont/Sonc/Soxh) SEPF Date Extracted:08/15/03
Concentrated Extract Volume: 1000 (ul) Date Analyzed: 08/17/03
Injection Volume: 0.5 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: NA
CONCENTRATTON UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
121-14-2--=----~ 2,4-Dinitrotoluene 0.050|U
118-74-1-------- Hexachlorobenzene 0.050U
87-68-3-===-~-~-~= Hexachlorobutadiene 0.050|U
67-72-1--==-=---- Hexachloroethane 0.050(U
108-39-4~-------~= 3-Methylphenol 0.0501{U
106-44-5-------~- 4-Methylphenol 0.050|U
95-48-T~-====--~ 2-Methylphenol 0.050|U
98-95-3--==----- Nitrobenzene 0.050|U
87-86-5---=------ Pentachlorophenol 0.20|U
110-86-1---==~=~- Pyridine 0.20(U
95-95-4---=---~-=~ 2,4,5-Trichlorophenol 0.050|U
88-06-2~=-=-----~ 2,4, 6-Trichlorophenol 0.050(U

FORM I SV




FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET
01SWCS0o1
Lab Name: ELAB Contract: STEP
Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.V08086
Matrix: (svil/water) WATER Lab Sample ID: 0308086-01
Sample wt/vol: 5.000 (g/mL) ML Lab File ID:  0808601T
Level: (low/med)  LOW Date Sampled: 08/13/03
% Moisture: not dec. Date Analyzed: 08/15/03
GC Columm: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliguot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
71-43-2--=acce== Benzene 0.010|U
78-93-3-===m--=-= 2-Butanone 0.10|U
56-23-5-===-=---- Carbon tetrachloride 0.010|U
108-90-7----==~~- Chlorobenzene ©0.010(U
67-66-3--======~ Chloroform 0.010}U
106-46-7-======= 1,4-Dichlorobenzene 0.010(U
107-06-2~=-=~=== 1,2-Dichloroethane 0.010(U
75-35-4--n---==- 1,1-Dichloroethene 0.010|U
127-18-4---~==-~~- Tetrachloroethene 0.010(U
79-01-6-=~==~==- Trichloroethene 0.010|U
75-01-4===~-~~-~ Vinyl chloride 0.020(U

FORM I VOA



FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHLLET

01SWCS02

Lab Name: ELAB Contract: STEP

Lab Code: ELABN Case No.: NA . SAS No.: NA SDG No.: STE.V0B086

Matrix: (soil/water) WATER Lab Sample ID: 0308086-02

Sample wt/vol: 5.000 (g/mL) ML Lab File ID:  0808602T

Level: (low/med) LOW Date Sampled: 08/13/03

% Moisture: not dec. Date Analyzed: 08/15/03

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

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

CONCENTRATION UNITS: '

CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
71-43-2-====---~ Benzene 0.010|U
78-93-3------~-- 2-Butanone 0.10{U
56-23-5=-=====~-~ Carbon tetrachloride 0.01L0|U
108-90-7-----=~=~ Chlorobenzene 0.010|U
67-66-3--~~==-~-~ Chloroform 0.010{U
106-46-T7-~--=-=-~~ 1,4-Dichlorcbenzene 0.010|U
107-06-2-----~-- 1,2-Dichloroethane 0.010|U
75-35-4---==cmm= 1,1-Dichloroethene 0.010(U
127-18-4-=-~=---- Tetrachloroethene 0.010|U
79-01-6--=-=-==--~ Trichloroethene 0.010jU
75-01-4--------- Vinyl chloride 0.0201{U

FORM I VOA



FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

015SWCS03
Lab Name: ELAB Contract: STEP
Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.V0808s
Matrix: (swil/water) WATER Lab Sample ID: 0308086-03
Sample wt/vol: 5.000 (g/mL) ML Lab File ID:  0808603T
Level : (low/med) LOW Date Sampled: 08/13/03
% Moisture: not dec. Date Analyzed: 08/15/03
GC Colurmm: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
71-43-2--====--~ Benzene 0.010{U
78-93-3--=~==~=- 2-Butanone - 0.10|U
56-23-5--=-=-~~--- Carbon tetrachloride 0.010]U
108-90-7-~-=--=~-- Chlorobenzene 0.010|U
67-66=-3===~~--=- Chloroform 0.010{|U
106-46-7---~-=--- 1,4-Dichlorobenzene 0.010(|U
107-06-2~--~----~- 1,2-Dichlorcethane 0.010{U
75-35-4---~~-~-- 1,1-Dichlorocethene 0.010|U
127-18-4----~-~~ Tetrachloroethene 0.010}U
79-0l-B~=mmmm - Trichloroethene 0.010|U
75-01-4-~----=---- Vinyl chloride 0.020jU

FORM I VOA



FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

015WCS04
Lab Name: ELAB Contract: STEP
Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.V08086
Matrix. (soil/water) WATER Lab Sample ID: 0308086-04
Sample wt/vol: 5.000 (g/mL) ML Lab File ID:  0808604T
Level : (low/med)  LOwW Date sampled: 08/13/03
% Moisture: not dec. Date Analyzed: 08/15/03
GC Colum: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (uL) Soil Aligquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/L Q
71-43-2~cccu-caa Benzene 0.010(U
78-83-3~-----~--- 2-Butanone 0.10|U
56-23-5~c~mmcmm Carbon tectrachloride 0.010(U
108-90-7--~--~-~~ Chlorobenzene 0.0101U
67-66-3-~=-==au- Chloroform 0.010{U
106-46-7~==~===~ 1,4-Dichlorobenzene 0.010|U
107-06-2-------- 1,2-Dichloroethane 0.010{U
75-35-4---~---~- 1,1-Dichloroethene 0.010|U
127-18-4------=- Tetrachloroethene 0.010(U
79-01-6~~==w-m-- Trichloroethene 0.010|U
75-01-4----~----- Vinyl chloride 0.020|U

FORM I VOA



Appendix E
BFI Waste Profile



BFI-MEMPHIS LANDF ILLY Fax:d4ul-grz-r2us
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Appendix F-1

Analyses for Borrow Soil



FORM 1 CLIENT SA%Q?é?%éLE;

HERB ORGANICS ANALYSIS DATA SHEET

015BFS002

Lab Name: ELAB Contract: STEP, INC.

Lab Code: ELABN Case No.: 0311027-01 SAS No.: NA SDG No.: STE.H11027-01

Matrix: (soil/watexr) SOIL Lab Sample ID: 0311027-01

Sample wt/vol: 10.0 (g/mL) G Lab File ID: 013F0101

% Moisture: 19 decanted: (Y/N) N Date Sampled: 11/04/03

Extraction: (SepF/Cont/Sonc/Soxh) SOXH Date Extracted: 11/10/03

Concentrated Extract Volume: 10 (mL) Date Analyzed: 11/11/03

Injection Volume: 2.0 (ub) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N PH: NA Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
E%oZQuLP

94-75-7---==m-== 2,4-D 62|U U
84-82-6--------- 2,4-DB 621U
93-72-1--=-=-----~ 2,4,5-TP (Silvex) 6€.2|U
93-76-5-----~---~ 2,4,5-T . 6.2|U
75-99-0-----~--- Dalapon 150{U
1918-00-9------- Dicamba 6.2|U U3 Il
120-36-5-------- Dichloroprop 62U U
88-85-7-===-=---- Dinoseb 31(U
94-74-6--=--==-=-~~ MCPA 62000
93-65-2--------- MCPP 6200|U

FORM I HERB



( ~—

USEPA - CLP

-1-

INORGANIC ANALYSES DATA SHEET

Lab Name: ELAB of Tennessee, LLC Contract:
Lab Code: Case No.: SAS No.:
Matrix (soil/water): SOIL

Level (low/med): LOW

% Solids:

81

STEP,

Inc.

Lab Sample ID:

Date Receaved:

600007
EPA SAMPLE NO.
015BFS002
SDG No.: 0311027
0311027-01
11/5/03

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte Concentration | C Q M IKLQEQ‘4°Q

| 7429-90-5 Aluminum 14400 p |
| 7440-36-0 | Antimony | 2.3 |U |N |2 jug Sa_
| 7440-38-2 | Arsenic | 12.6 | | [ P |
| 7440-39-3 | Baraium | 219 | | | 2 |
| 7440-41-7 | Beryllium | 1.2 |U | | 2|y
| 7440-43-9 | Cadmaum | 0.23 |U | P |y
| 7440-70-2 |calcium [ 1270 | | | 2 |
| 7440-47-3 | Chromaum [ 15.3 | | [ p |\
| 7440-48-4 | Cobalt [ 9.6 |B | e |

' | 7440-50-8 | Copper l 20.8 | | | P |
| 7439-89-6 | Ixon | 24900 | | | p |
| 7439-92-1 | Lead | 14.0 | | | P |
| 7439-95-4 | Magnesium | 3000 | | | P |
| 7439-96-5 | Manganese | 1530 | | | 2 |
| 7439-97-6 | Mercury [ 0.03% |U | |av | y
| 7440-02-0 | Nackel | 25.8 | | | » |
I 7440-09-7 | Potassium I 1750 | | | P |
| 7782-49-2 | Selenium | 1.2 |U | | P ((UT |2
| 7440-22-4 | Salver [ 0.23 |U | | P |
| 7440-23-5 | Sodium | 402 |B | | P |
| 7440-28-0 | Thallium | 1.2 |U | | P | w
| 7440-62-2 | vanadiun | 33.7 | | | |
| 7440-66-6 | zZane | 72.4 | | | P |

Color Before: Clarity Before: Texture:
After: Clarity After: Artaifacts:
Comments: pH - Laboratory = 7.6 @ 25°C




FORM 1

0006079
CLIENT SAMPLE NO.

PESTICIDE ORGANICS ANALYSIS DATA SHEET

Lab Name: ELAB Contract: STEP,

Lab Code: ELABN
Matrix: (soil/water) SOIL
Sample wt/vol: 15.6 (g/mL) G

% Moisture: 19 decanted: (Y/N) N

Extraction: (SepF/Cont/Sonc/Soxh) SOXH

Concentrated Extract Volume:

Case No.: 0311027-01 SAS No.: Na

015BFS002

INC.

SDG No.: STE.P11027-01
Lab Sample ID: 0311027-01

Lab File ID: 020F0301
Date Sampled: 11/04/03

Date Extracted: 11/05/03

5 (mL) Date Analyzed: 11/18/03
Injection Volume: 2.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N PH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
Rew o/ ned
309-00-2--------~ Aldran 0.20U 4
319-84-6-------- Alpha-BHC 0.20(U
5103-71-9------- Alpha-Chlordane 0.201U0
319-85-7-------- Beta-BHC 0.20|U0
72-54-8--------- 4,4'-DDD 0.39|U0
72-55-9--------- 4,4'-DDE 0.39|U
50-29-3-~------- 4,4'-DDT 0.39|U
315-86-8--~-~--- Delta-BHC 0.20|U0
60-57-1--------- Dieldrin 0.39U
959-98-8-------- Endosulfan I 0.20]|U
33213-65~9------~ Endosulfan II 0.39|U0
1031-07-8------- Endosulfan Sulfate 0.39|U
72-20-8-~------- Endrin N 0.39|U
7421-93-4----~-- Endrin Aldehyde 0.391U0
53494-70-5------ Endrin Ketone 0.39|U
58-89-9--------- Gamma -BHC 0.20(U
5103-74-2------- Gamma -Chlordane 0.20|U
76-44-8--~----=-- Heptachlor 0.20(U
1024-57-3------- Heptachlor Epoxide 0.20jU
72-43-5--------- Methoxychlor 2.0|U
8001-35-2------- Toxaphene 39U
12674-11-2-----~ PCB-1016 20|U
11104-28-2------ PCB-1221 20U
11141-16-5------ PCB-1232 20|U
53469-21-9------ PCB-1242 2010
12672-29-6------ PCB-1248 20(U
11097-69-1------ PCB-1254 2010
110596-82-5------ PCB-1260 20|U K4

FORM I PESTA




005049

FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

015BFS002

Lab Name: ELAB Contract: STEP

Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.B11027

Matrix: (soil/water) SOIL Lab Sample ID: 0311027-01

Sample wt/vol: 15.2 (g/mL) G Lab File ID: 1102701

% Moisture: 19 decanted: (Y/N) N Date Sampled:

Extraction: (SepF/Cont/Sonc/Soxh) SOXH Date Extracted:11/05/03

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 11/10/03

Injection Volume: 0.5 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N PH: NA

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q J
F&Oé?u
83-32-9----==--- Acenaphthene 400|U
208-96-8-----~--- Acenaphthylene 400|U
+ 98-86-2--~-=-~--- Acetophenone 400U

120-12-7-------- Anthracene 400|U
1912-24-9------- Atrazine 400|U KT 54
100-52-7-======- Benzaldehyde 400(U uT sk
56-55-3-==crew~- Benzo (a) anthracene 4001{U 8
205-99-2-~-~----- Benzo (b) fluoranthene 400U {
207-08-9-------- Benzo (k) fluoranthene 400|U
191-24-2-------- Benzo(g,h,i)perylene 400|U
50-32-8-=-==--=---- Benzo (a) pyrene 400|U
111-91-1-------- bis(2-Chloroethoxy)methane _ 400U
92-52-4----n---- 1,1'-Biphenyl 400|U
111-44-4-------- bls(2 -Chloroethyl)ether 400U
108-60-1-==~=--~- bis(2-Chloroisopropyl)ether - 400|U
117-81-7-------~ Bis(2-ethylhexyl)phthalate — 400|U
101-55-3-=-=--=-- 4-Bromophenyl -phenylether 400|U
85-68-7--------~ Butylbenzylphthalate 400|U
105-60-2-~===-=-- Caprolactam 400|U A
86-74-8--------- Carbazole — 400U UT Sk
106-47-8~------- 4-Chlorcaniline 400|U U
59-50-7~=======- 4 -Chloro-3-methylphenol 400|U
91-58-7--=-----=-- 2-Chloronaphthalene 400U
95-57-8--------- 2-Chlorophenol 400|U
7005-72-3---=---- 4-Chlorophenyl-phenylether 400|U
218-01-9--===-==~ Chrysene 400U
53-70-3---====-~ Dibenz (a,h)anthracene 4001U
132-64-9-------- Dibenzofuran 400U
91-94-1-----m-=-= 3,3'-Dichlorobenzidine 4001|U wWJT 8L
120-83-2-------- 2,4-Dichlorophenol 400U W
84-66-2----=----- Diethylphthalate 400|U
105-67-9~--~~--- 2,4-Dimethylphenol 1600|U
131-11-3-----~-- Dimethylphthalate 400|U
84-74-2--=------ Di-n-butylphthalate 400U
534-52-1-----=-~ 4,6-Dinitro-2- methyIpHenoI 1600|U
51-28-5-=-cmueun 2,4-Dinitrophenol 4000|U

FORM I SV




000050
FORM 1 CLIENT SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

' 015BFS002

Lab Name: ELAR Contract: STEP

Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.B11027

Matrix: (soil/water) SOIL Lab Sample ID: 0311027-01

Sample wt/vol: 15.2 (g/mL) G Lab File ID: 1102701

% Moisture: 19 decanted: (Y/N) N Date Sampled:

Extraction: (SepF/Cont/Sonc/Soxh) SOXH Date Extracted:11/05/03

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 11/10/03

Injection Volume: 0.5(ulL) ‘Dilution Factor: 1.0

GPC Cleanup: (Y/N) N PH: NA

CONCENTRATION UNITS: .

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q E&\)QV“J
121-14-2------ ;-2,4-Dinitrotoluene 400U K
606-20-2--~=-~~- 2,6-Dinitrotoluene 400U
117-84-0-------- Di-n-octylphthalate 400U
206-44-0-------- Fluoranthene 400|U
86-73-7------=-=~- Fluorene 400U
118-74-1~--~~--~- Hexachlorobenzene 400|U
87-68-3--------- Hexachlorobutadiene 400|U
77-47-4--mev-mm Hexachlorocyclopentadiene 400U
67-72-1--------- Hexachloroethane 4001(U
193-39-5-----=-- Indeno(1,2,3-cd)pyrene 400|U
78-59-1--------- Isophorone 400|U
91-57-6--=---==- 2-Methylnaphthalene : 400|U
91-20-3-==-mm-~- Naphthalene 400U
106-44-5-------- 4-Methylphenol 400U
95-48-7-===~=-==- 2-Methylphenol 400U
88-74-4-----~--- 2-Nitroaniline 1600|U v
99-09-2-------- 3-Nitroaniline 1600|U uT Sk
100-01-6-------- 4-Nitroaniline 16000 wI S}
98-95-3----c---- Nitrobenzene 400U Y
88-75-5-~<~~-=n- 2-Nitrophenol 400(U u
100-02-7-======= 4-Nitrophenol 1600|U wy sbL
86-30-6--~~m-=== N-Nitrosodiphenylamine (1) 400|U b
621-64-7-=~=-=-~- N-Nitroso-di-n- propylamlne 400|U
87-86-5~mwemunn- Pentachlorophenol 1600|U
85-01-8------~-- Phenanthrene 4001(U
108-95-2-===nw=- Phenol 400(U
129-00-0-------- Pyrene 400U
95-95-4~~-cucmumn 2,4,5-Trichlorophenol 4004U
88-06-2-~------- 2,4,6-Trichlorophenol 400U

(1) - Cannot be separated from Diphenylamine

FORM I SV




000451

FORM 1 CLIENT SAMPLE NO.
EPH ORGANICS ANALYSIS DATA SHEET

‘ 015BFS002
h Lab Name: ELAB Contract: STEP
Lab Code: ELABN Case No.: 0311027-01 SAS No.: NA SDG No.: STE.D11027-01
Matrix: (soil/water) SOIL Lab Sample ID: 0311027-01
Sample wt/vol: 25.2 (g/mL) G Lab File ID: 073F0101
% Moisture: 19 decanted: (Y/N) N Date Sampled: 11/04/03
Extraction: (SepF/Cont/Sonc/Soxh) SONC Date Extracted: 11/05/03
Concentrated Extract Volume: 1 (mL) Date Analyzed: 11/08/03
Injection Volume: 1.0 (ul) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N PH: NA Sulfur Cleanup: (Y/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q R«JQ““‘)
---------------- Extractable Petroleum Hyd._l 4.9(U ‘ U

FORM I PRO




Lab Name: ELAB

Lab Code: ELABN Case No.: NA SAS No.: NA

Matrix: (soil/water) SOIL

Sample wt/vol: 5.0 (g/mL) G Lab File ID:
Level: (low/med) LOW Date Sampled:

% Moisture: not dec. 19

GC Column: DB-624 ID: 0.53 (mm)

FORM 1
VOLATILE ORGANICS ANALYSIS DATA SHEET

Contract: STEP

00
CLIENT SAMPLE NO.

0017

015BFS002

SDG No. :

STE.V11027

Dilution Factor: 1.0

Lab Sample ID: 0311027-01
1102701A
11/04/03

Date Analyzed: 11/11/03

Soil Extract Volume: {(uL) Soil Aliquot Volume: (uL)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/K UG/ KG
g/ g/Kg) / Q 'Rucgu4i
67-64-1-------~~ Acetone 42|J T
71-43-2--~------ Benzene €.210 A
75-27-4---=------ Bromodichloromethane 6.2(0
75-25-2------~-- Bromoform 6.2|U
74-83-9--------- Bromomethane 12|U
78-93-3c-cec-—-- 2-Butanone 620
75-15-0--------- Carbon disulfide 6€.2|0
56-23-5--------- Carbon tetrachloride 6.2|0
108-90-7-------- Chlorobenzene 6.2{U0
75-00-3---=---=-- Chloroethane 120
67-66-3--------- Chloroform €.2|U
74-87-3--==~-=---- Chloromethane 120
110-82-7-------- Cyclohexane 12|U0
124-48-1-------- Dibromochloromethane 6.2|U0
96-12-8--------- 1,2-Dibromo-3-chloropropane 12|U0
106-93-4-------- 1,2-Dibromoethane 6.2|0
95-50-1--------- 1,2-Dichlorobenzene 6.2U0
541-73-1-------- 1,3-Dichlorobenzene 6.2|U
106-46-7~---~--- 1l,4-Dichlorobenzene 6€.2|U
75-71-8--~------- Dichlorodifluoromethane 12|U
75-34-3---=~---~- 1l,1-Dichloroethane 6.2!U0
107-06-2--~-~~-~- 1,2-Dichloroethane 6.2{U0
75-35-4-------~- 1,1-Dichloroethene 6.210
156-59-2------=- cis-1,2-Dichloroethene 6.2|U
156-60-5-------- trans-1, 2-Dichloroethene 6.2|0
78-87-5--===----- 1,2-Dichloropropane 6.2|U0
10061-01-5------ cis-1, 3-Dichloropropene 6.2|0
10061-02-6------ trans-1,3-Dichloropropene . 6.21U
100-41-4-------- Ethylbenzene 6.2|0
591-78-6~-~~--~- 2-Hexanone 31|U
98-82-8--------- Isopropylbenzene 6.2|U
79-20-9----=----- Methyl acetate 6.2|U
108-87-2--=----- Methyl cyclohexane 6.2|U0
75-09-2--==~----- Methylene chloride 17
108-10-1-=-====--- 4-Methyl-2-pentanone 31|U K
1634-04-4~----~- MTBE 6.2(T u

FORM I VOA




Matrix: (soil/water) SOIL

Moisture:
GC Column: DB-624 ID: 0.53 (mm)

Scil Extract Volume:

FCRM 1
VOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ELAB Contract: STEP

Lab Code: ELABN Case No.: NA SAS No.: NA

Sample wt/vol: 5.0 (g/mL) G Lab File ID:
(low/med) LOW Date Sampled:
not dec. 19 Date Analyzed:

CONCENTRATION UNITS:

006018

CLIENT SAMPLE NO.

015BFS002

SDG No.:

' Lab Sample ID:

0311027-01

1102701A
11/04/03

11/11/03

Dilution Factor: 1.0

(uL) Soil Aliquot Volume:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
100-42-5-------- Styrene 6.2|U
79-34-5--------- 1,1,2,2-Tetrachloroethane 6€.2|U0
127-18-4----~--=-~ Tetrachloroethene 6.21|0
108-88-3---=-=--- Toluene 6.2|0
120-82-1-------- 1,2, 4-~-Trichlorobenzene 6.2|U
71-65-6----~----- 1,1,1-Trichloroethane 6.21|U0
79-00-5---co--=- 1,1,2-Trichloroethane 6.2|U
79-01-6--~=~-=-~ Trichloroethene 6.2|U
76-13-1----~~--~- Trichlorotrifluoroethane 6.2|U
75-69-4---~----- Trichlorofluoromethane. 1210
75-01-4--=-~--~---- Vinyl chloride 12|U
1330-20-7--=~=~= Xylene(total) 6.210

FORM I VOA

STE.V11027




0
FORM 1 CLIENT SAM(P)LE %38
VOLATILE ORGANICS ANAILYSIS DATA SHEET

015BFS002
Lab Name: ELAB Contract: STEP ;
Lab Code: ELABN ‘ Case No.: 0311027-01 SAS No.: NA SDG No.: STE.G11027-01
Matrix: (soil/water) SOIL Lab Sample ID: 0311027-01
Sample wt/vol: 5.0 (g/mL) G Lab File ID: 005F0101
Level: (low/med) HIGH Date Sampled: 11/04/03
% Moisture: not dec. 19 Date Analyzed: 11/10/03
GC Column: RTX 502.2 ID: 0.53 (mm) Dilution Factor: 1.0
Soil Extract Volume: (ul) ) Soil Aligquot Volume: (ul)
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) MG/KG Q RJCQV“'Q
---------------- Gasoline Range Organics_' 12|U l W

FORM I VOA



CLIENT: STEP, Inc.
DATE RECEIVED: 11/05/03
DATE REPORTED: 11/12/03

ELAB SAMPLE NUMBER
CLIENT SAMPLE DESCRIPTION/SAMPLING DATE

0311027-01

015BFS002
11/4/03 2:20:00 PM

REPORTING| USEPA
ANALYTES LIMITS METHOD

UNITS

CONC

pH- Laboratory (1) NA 90458

Units

7.6 @ 25°C

See attached page for definitions of terms and qualifiers.

ELAB

£ty Delilly f»

D. Rick Davis
Vice President




Appendix F-2

Analyses for Coarse Sand



FORM 1 CLIENT SA%@%B

HERB ORGANICS ANALYSIS DATA SHEET

015BFSAQ1

Lab Name: ELAB Contract: STEP, INC.

Lab Code: ELABN Case No.: 0308098-01 SAS No.: NA SDG No.: STE.H08098-01

Matrix: (soil/water) SOIL Lab Sample ID: 0308098-01

Sample wt/vol: 30.3 (g/mL) G Lab File ID: 007F0301

% Moisture: 6 decanted: (Y/N) N Date Sampled: 08/14/03

Extraction: (SepF/Cont/Sonc/Soxh) SONC Date Extracted: 08/20/03

Concentrated Extract Volume: 10 (mL) Date Analyzed: 08/20/03

Injection Volume: 2.0 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N PH: NA Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:
CAS NO. COMPOUND ug/L or ug/K UG/ KG
(ug/ g/Xg) / Q PWQW’R

94-75-7------~ --2,4-D 17|U U
94-82-6-====-n==~ 2,4-DB 17|U
93-72-1--~~=~~-- 2,4,5-TP (Silvex) 1.710
93-76-5-======~-~ 2,4,5-T 1.71U
75-99-0---==m-m- Dalapon 44 (U wT (&
1518-00-9-----~-- Dicamba 1.7({U0 7y
120-36-5-------- Dichloroprop 17|U
88-85-7--------- Dinoseb 8.7|U
94-74-6-------~-- MCPA 1700|U
83-65-2--------- MCPP 1700|U

FORM I HERB



L. Name:

Lab Code:

Matrix (soil/water):

Level (low/med):

% Solids:

USEPA - CLP

-1-

INORGANIC ANALYSES DATA SHEET

STEP Inc.

Lab Sample ID:

ELAB of Tennessee, LLC Contract:
Case No.: SAS No.:
SOIL
LOW

94

Date Receaved:

000007
EPA SAMPLE NO.
015BFSAOQ1l
SDG No.: 0308098
0308098-01
8/14/03

Color Before:

‘l.rr.After:

Jsmments:

Concentration Units (ug/L or mg/kg dry weight): MG/KG
CAS No. Analyte Concentration | C Q M 'géJé%Mb?

7429-90-5 Aluminum 599 P | '
| 7440-36-0 | Antimony | N 2.0 |U | | » | WL
| 7440-38-2 | Arsenic | N 1.9 |B | | P |
| 7440-39-3 | Barium | v 6.9 |B | A ey
| 7440-41-7 | Beryllium | ~w 1.0 |U | [P | w
| 7440-43-9 | cadmaum | N 0.20 |U | | P | &
| 7440-70-2 |calcium | ~> 205 |U | |2 |
| 7440-47-3 Chromaum | . 3.2 | | | P |
| 7440-48-4 Cobalt | 1.8 |B | | p | I
| 7440-50-8 | Copper | v 1.0 |U | | » | W
| 7439-89-6 | Zron | 7360 | | | |
| 7439-92-1 | Lead | 1.3 | | | |
| 7439-95-4 | Magnesium | v 205 |U | | p | K
| 7439-96-5 |Manganese | v 89.9 | | | P |
| 7439-97-6 | Mercury | 0.032 |U | jav | K
| 7440-02-0 | Nickel | 2.1 [B | | | T
| 7440-09-7 | Potassium | N- 205 |U | | 2 Ju
| 7782-49-2 | selenzum - ] <1.0 [U | | P ju
| 7440-22-4 | silver | 0.20 |U | | P juw
| 7440-23-5 | sodium | Vo214 [B | | p | L o~
| 7440-28-0 | Thallium l v 1.0 |U | | P | K
| 7440-62-2 | vanadaium | 4.0 |B | | p |3
| 7440-66-6 | 2Zinc | 6.5 | | | 2 |

Clarity Before: Texture:
Clarity After: Artifacts:

Form I - IN




FORM 1 CLIENT S]QI%%%O

PESTICIDE ORGANICS ANALYSIS DATA SHEET

015BFSAQ1

Lab Name: ELAB ’ Contract: STEP, INC.

Lab Code: ELABN Case No.: 0308098-01 SAS No.: NA SDG No.: STE.P08098-01

Matrix: (soil/water) SOIL Lab Sample ID: 0308098-01

Sample wt/vol: 15.6 (g/mL) G Lab File ID: 050F4801

% Moisture: 6 decanted: (Y/N) N . Date Sampled: 08/14/03

Extraction: (SepF/Cont/Sonc/Soxh) SOXH Date Extracted:08/20/03

Concentrated Extract Volume: 5 (mL) Date Analyzed: 08/20/03

Injection Volume: 2.0 (ul) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N pPH: NA Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:
CAS NO. COMPOUND ug/L or ug/K UG/KG
(ug/ g/Kg) UG/ Q Roouel

309-00-2-------- Aldrin 0.34|U L
315-84-6-------- Alpha-BHC 0.3410
5103-71-9------- Alpha-Chlordane 0.34U
319-85-7----==-- Beta-BHC 0.34|U
72-54-B--cccenm- 4,4'-DDD 0.68|U
72-55-9----c-u-- 4,4'-DDE 0.68U
50-29-3---cc---- 4,4"'-DDT 0.€8U
319-86-8----=-~-- Delta-BHC 0.341U wWI  ila
60-57-1----~----- Dieldrin 0.68(U U
8589-98-8-~------- Endosulfan I 0.341U
33213-65-9------ Endosulfan II 0.681U
1031-07-8-~--~-- Endosulfan Sulfate 0.68|U
72-20-8-~~==---=-- Endrin 0.68|U
7421-93-4--~---- Endrin Aldehyde 0.68{U
53494-70-5------ Endrin Ketone 0.68|U
58-89-9----nc--- Gamma - BHC 0.34,U
5103-74-2------- Gamma-Chlordane 0.34|U
76-44-8----~----- Heptachlor 0.34|U
1024-57-3------- Heptachlor Epoxide 0.34|U
72-43-5-ccveve-n Methoxychlor 3.4|U
8001-35-2------- Toxaphene 34|U N
12674-11-2------ PCB-1016 174U UJ g
11104-28-2-~~~=~- PCB-1221 1710 8
11141-16-5----~-- PCB-1232 17|U
53469-21-9------ PCB-1242 17|U0
12672-29-6------ PCB-1248 17U
11097-69-1-----~ PCB-1254 1740
11096-82-5------ PCB-1260 1710 U (4

FORM 1 PESTA



FORM 1 CLIENT SAMQJQ 9@ 82

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

Lab Name: ELAB Contract: STEP OLSBFSADL
Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.B80S8
Matrix: (soil/water) SOIL Lab Sample ID: 0308058-01
Sample wt/vol: 15.5 (g/mL) G Lab File ID: 809801

% Moisture: 6 decanted: (Y/N) N Date Sampled: 08/14/03
Extraction: (SepF/Cont/Sonc/Soxh) SOXH Date Extracted:08/20/03
Concentrated Extract Volume: 1000 (uL) — Date Analyzed: 08/21/03
Injection Volume: 0.5 (ulL) Dilution Factor: 1.0

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

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG
g/ g/Kg) UG/ Q2 Q""J

83-32-9-=---=~---- Acenaphthene 340U n
208-96-8--=-=---- Acenaphthylene 340|U
98-86-2--------- Acetophenone 34010
120-12-7---=----- Anthracene 340|U
1912-24-9------- Atrazine 340|U
100-52-7-~===--~- Benzaldehyde 340|U
56-55-3--===----~ Benzo (a)anthracene 340|U
205-99-2----=--~ Benzo (b) fluoranthene 340U
207-08-9---=----~ Benzo (k) fluoranthene 340|U
191-24-2-------- Benzo(g,h,i)perylene 340U
50-32-8--~=--=--- Benzo (a)pyrene 340|U
111-91-1-------- bis (2-Chloroethoxy) methane 340|U
92-52-4---=------ 1,1'-Biphenyl 3401(U0
111-44-4-------- bis(2-Chloroethyl)ether 340|U
108-60-1-------- bis (2-Chloroisopropyl)ether 340|U
117-81-7-====---- Bis (2-ethylhexyl)phthalate 340U
101-55-3----~---- 4 -Bromophenyl-phenylether 340U
85-68-7----=---~- Butylbenzylphthalate 340(U
105-60-2-==--=-=--~ Caprolactam 340|U
86-74-8-----=~-=~ Carbazole 340|U
106-47-8------~~- 4-Chloroaniline 340|U
59-50-7-====-==--~- 4-Chloro-3-methylphenol 340|U
91-58-7--=--=---- 2-Chloronaphthalene 340|U
95-57-8-==------ 2-Chlorophenol 340|U
7005-72-3------- 4-Chlorophenyl-phenylether 340(U
218-01-9--=------ Chrysene 340U
53-70-3----===-~ Dibenz (a,h)anthracene 340|U
132-64-9-------~ Dibenzofuran 340U
91-94-1--------- 3,3'-Dichlorobenzidine 340|U
120-83-2--~=-=--~ 2,4-Dichlorophenol 340U
B4-66-2-~=-==---- Diethylphthalate 340|U
105-67-9-=------~ 2,4-Dimethylphenocl 1400|U
131-11-3-------- Dimethylphthalate 340U
84-74-2--===-=---~- Di-n-butylphthalate 340|U
534-52-1-~==-=~~ 4,6-Dinitro-2-methylphenol _ 1400(U
51-28-5--------- 2,4-Dinitrophenol 34001(U Vi

FORM I SV




FORM 1 CLIENT SAJ@M3

SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

015BFSAQ1

Lab Name: ELAB Contract: STEP

Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.B8098

Matrix: (soil/water) SOIL Lab Sample ID: 0308098-01

Sample wt/vol: 15.5 (g/mL) G Lab File ID: 809801

% Moisture: 6 decanted: (Y/N) N Date Sampled: 08/14/03

Extraction: (SepF/Cont/Sonc/Soxh) SOXH Date Extracted:08/20/03

Concentrated Extract Volume: 1000 (uL) Date Analyzed: 08/21/03

Injection Volume: 0.5 (uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) N PH: NA

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q R
le?wJ

121-14-2--~--~--- 2,4-Dinitrotoluene 340U K
606-20-2---~---~- 2,6-Dinitrotoluene 340|U
117-84-0--=-~--- Di-n-octylphthalate 340|U
206-44-0---~--~~ Fluoranthene - 340U
86-73-7-=--=====~ Fluorene 340|U
118-74-1~-~~---- Hexachlorobenzene 340U
87-68-3-=~-m---- Hexachlorobutadiene 340|U
77-47-4----~---- Hexachlorocyclopentadiene 340|U
67-72~1-=~====--~ Hexachloroethane 340|U
193-39-5-----=-=~ Indeno (1,2, 3-cd)pyrene 340|U
78-59-1--------- Isophorone 340U
91-57-6-====-~~~ 2-Methylnaphthalene 340U
91-20-3--------- Naphthalene 340|U
106-44-5-------- 4-Methylphenol 340U
95-48~7-=-==-=u== 2-Methylphenol 340|U
88-74-4----~----~ 2-Nitroaniline 1400|U
99-09-2---==-w-~ 3-Nitroaniline 1400|U Vv
100-01-6-=------ 4-Nitroaniline 1400|U us Sk
98-95-3--====--~ Nitrobenzene 340U N
88-75=5-=~=~=-== 2-Nitrophenol 340(U
100-02-7-=====--~- 4-Nitrophenol 1400|U
86-30-6---==-=---~ N-Nitrosodiphenylamine (1) 340|U
621-64-T7--==-=-~ N-Nitroso-di-n-propylamine 34010
87-86-5-=~==---- Pentachlorophenol 1400|U
85-01-8~-=-=-=----- Phenanthrene 340U
108-95-2--====~-~ Phenol 3404U
129-00-0-------~- Pyrene 34010
95-95-4--------- 2,4,5-Trichlorophenol 340U
88-06-2---~==---- 2,4, 6-Trichlorophenol 340U 4

(1) - Cannot be separated from Diphenylamine

FORM I SV




000209

FORM 1 CLIENT SAMPLE NO.
TN-EPH ORGANICS ANALYSIS DATA SHEET

015BFSAQL
Lab Name: ELAB Contract: STEP, INC.
Lab Code: ELABN Case No.: 0308088-01 SAS No.: NA SDG No.: STE.D0809%98-01
Matrix: (soil/water) SOIL Lab Sample ID: 0308098-01
Sample wt/vol: 25.0 (g/mL) G Lab File ID: 028F0101
% Moisture: 6 decanted: (Y/N) N Date Sampled: 08/14/03
Extraction: (SepF/Cont/Sonc/Soxh) SONC Date Extracted: 08/19/03
Concentrated Extract Volume: 1(mL)/ Date Analyzed: 08/20/03
Injection Volume: 1.0 (uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N PH: NA Sulfur Cleanup: (Y/N) N
‘ CONCENTRATION UNITS:
CAS NO. COMPOUND " (ug/L or ug/Kg) MG/KG e R Q‘* A
--------- Extractable Petroleum Hydrocarbons 4.2|U0 \ K

FORM I PRO



FORM 1 CLIENT SAAQ%%Q&;SES
VOLATILE ORGANICS ANALYSIS DATA SHEET

015BFSAQL

Lab Name: ELAB Contract: STEP

Lab Code: ELABN Case No.: NA SAS No.: NA SDG No.: STE.V08098

Matrix: (soil/water) SOIL Lab Sample ID: 0308098-01

Sample wt/vol: 4.6 (g/mL) G Lab File ID: 0809801B

Level: (low/med) LOW Date Sampled: 08/14/03

% Moisture: not dec. 6 Date Analyzed: 08/21/03

GC Column: DB-624 ID: 0.53 (mm) Dilution Factor: 1.0

Soil Extract Volume: (uL) Soil Aligquot Volume: (uL)

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q ?e«)w
67-64-1-=-=mm==- Acetone 190(B N WL 6
71-43-2-----==-=- Benzene 5.8|U U
75-27-4~-------= Bromodichloromethane 5.8|U
75-25-2--~------~ Bromoform 5.8|U
74-83-9--------- Bromomethane 12|U
78-93-3=====muum 2-Butanone 58|U MuT
75-15-0--===-=-= Carbon disulfide 5.8|U U
56-23-5---~----- Carbon tetrachloride 5.8|U
108-90-7-------- Chlorobenzene 5.8{U
75-00-3---=-==--- Chloroethane 12|U
67-66-3~----=---= Chloroform 5.8|U
74-87-3--------- Chloromethane 12|U Y
110-82-7-======= Cyclohexane 12|U L LT Shb
124-48-1--------~ Dibromochloromethane 5.8|U “u
96-12-8---===--- 1,2-Dibromo-3-chloropropane_ 12U
106-93-4-------- 1, 2-Dibromoethane 5.8|U
95-50-1---=-=-=-- 1,2-Dichlorobenzene 5.8|U
541-73-1--~-==-- 1,3-Dichlorobenzene 5.8|U
106-46-7~~---~---~ 1,4-Dichlorobenzene 5.8|U
75-71-8---==--==- chhlorodlfluorometﬁ 121U
75-34-3~----=-== 1,1-Dichloroethane 5.8|U
107-06-2--~-~~-- 1l,2-Dichloroethane 5.8|U
75-35-4--~-cmo-a 1l,1-Dichloroethene 5.8|U
156-59-2--~----- cis-1,2-Dichloroethene 5.8|U
156-60-5----~=-- trans-1,2- chhloroethene 5.8|U
78-87-5-----=~-- 1,2- chhloropropane 5.8|U
10061-01-5------ cis-1,3-Dichloropropene 5.8|U
10061-02-6------ trans-1,3-Dichloropropene 5.8|U
100-41-4-------- Ethylbenzene 5.8|U v
591-78-6--=-==~ 2-Hexanone 29|U J|ug Sk
98-82-8-~~-----~ Isopropylbenzene 5.8{U “n
79-20-9-=------- Methyl acetate 5.8|U \L
108-87-2----~--- Methyl cyclohexane 5.8|U
75-09-2-=mmmmem- Methylene chloride 12|U M| LT 5B
108-10-1-=------ 4-Methyl-2-pentanone 29U \|wT 5k
1634-04-4------- MIBE 5.8U 78

FORM I VOA



FORM 1
VOLATILE ORGANICS ANALYSIS DATA SHEET

¢

CLIENT SAMQI%%SG

015BFSAQ1

Lab Name: ELAB Contract: STEP

Lab Code: ELABN Case No.: NA SAS No.: Na

Matrix: (soil/water) SOIL Lab Sample ID:
Sample wt/vol: 4.6 (g/mL) G Lab File ID:
Level: (low/med) LOW Date Sampled:
% Moisture: not dec. 6 Date Analyzed:

GC Column: DB-624 ID: 0.53  (mm)

SDG No.: STE.V08098

0308098-01
0805801B
08/14/03
08/21/03

Dilution Factor: 1.0

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

CONCENTRATION UNITS:
CAS NO. COMPOUND ug/L or ug/K UG/ KG

(ug/ g/Kg) UG/ Q P QWJ
100-42-5-------- Styrene 5.8|U &
79-34-5--------- 1,1,2,2-Tetrachloroethans 5.8|U /'
127-18-4-------- Tetrachloroethene 5.8|U
108-88-3--==~--- Toluene 5.8 +73|JB A XN
120-82-1-------- 1,2,4-Trichlorobenzene 5.8(U u S
71-55-6-----~---- 1,1,1-Trichloroethane 5.8(U W
79-00-5----~---~- 1,1,2-Trichloroethane 5.8|U0
79-01-6--------- Trichloroethene 5.8{U
76-13-1--------- Trichlorotrifluoroethane 5.8|U
75-69-4-~cmcaa-- Trichlorofluoromethane 12|U
75-01-4----~----- Vinyl chloride 12|U
1330-20-7------- Xylene (total)- 5.8|U

FORM I VOA



000132
FORM 1 CLIENT SAMPLE NO.
VOLATILE ORGANICS ANALYSIS DATA SHEET

015BFSA01
Lab Name: ELAB Contract: STEP, INC.
Lab Code: ELABN Case No.: 03‘08098—01 SAS No.: NA SDG No.: STE.G08098-01
Matrix: (soil/water) SOIL Lab Sample ID: 0308098-01
Sample wt/vol: 5.7 (g/mL) G Lab File ID: 005F0101
Level: (low/med) HIGH Date Sampled: 08/14/03
% Moisture: not dec. 6 Date Analyzed: 08/19/03<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>