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ABSTRACT

Since the discovery of a leaking underground gasoline storage
tank in 1986, corrective actions have been implemented to prevent
further environmental insult. The tank was excavated and disposed
of in November 1988. Contaminated soil removed from the excavation
pit was treated and subsequently released as clean fill. This
report provides a strategy for performing additional
characterization and corrective actions that are required per
federal and state regulations. Soil samples will be collected and
monitoring wells will be installed at various locations around the
former tank site to assess the extent of plume migration. Based
on this detailed site assessment, a corrective action plan will be
put in place to remediate those areas that contain gasoline
contamination above regulatory levels. Contaminated groundwater
will be pumped from the wells and treated via air strippers or
carbon filters. Contaminated soil will be excavated and treated
by aeration. Since preliminary data indicate that contamination
is restricted to the former tank site, these corrective actions are
believed to be sufficient to remediate the site.
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1. INTRODUCTION

Following the discovery of a gasoline inventory shortage at
Oak Ridge National Laboratory (ORNL), an investigation was
initiated, the results of which have been publ-ished.1 The
Tennessee Department of Health and Environment (TDHE) requested
that remedial actions be implemented as soon as possible.
Described in the following sections are the actions necessary to
characterize and to remediate the areas impacted by the underground
storage tank leak.

2. BACKGROUND

2.1 HISTORY

Located north of Building 7005 (see Fig. 1), tank 7069b was
constructed of steel and was approximately 30 years old. Inventory
information indicated that approximately 800 gal of unleaded
gasoline of its 8300-gal capacity may have leaked. The tank was
emptied and capped in August 1986. Subsequent sampling and
analysis of water from three piezometers (i.e., 794, 795, and 796)
installed in June 1986 near the tank confirmed the presence of
gasoline in the groundwater. Petroleum hydrocarbons were detected
in each of the piezometers. Table 1 lists the results of three
groundwater sampling and analysis events., The highest
concentrations were detected in groundwater samples collected from
piezométers 794 and 796; concentrations in samples from piezometer
795, which is south of the tank, were consistently lower. During
the installation of piezometer 794, water was collected from the
boring in a clear glass container. A thin film of product formed
on the surface indicating the potential presence of product
floating on the water table. Soil samples were also collected
during the installation of the piezometers; Table 2 lists the
results of their analyses. The concentrations of benzene, toluene,

and xylene (BTX) detected in the samples were less than 1 ppm.
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Table 1. Summary of groundwater analyses for
gasoline tank 7069b leak site (ppb)

Date of collection

Well 12/19/86 6/3/87 4/8/88
number
Total
petroleum
Benzene BTX® Benzene BTX hydrocarbons
794 1260 4440 650 9850 35,000
795 22 - 367 32 47 <100
796 870 5645 720 10,420 21,000

“BTX - benzene, toluene, and xylene.

bAnalyses were performed for total petroleum hydrocarbons
only.

Source: Contamination Assessments of the Gasoline ILeak Site
at 0oak Ridge National laboratory, Environ. Compliance and Health
Protection Div., Martin Marietta Energy Systems, Oak Ridge Nat.
Lab., 1988. '



Table 2. Summary of soil sample analyses for
gasoline tank 7069b leak site

Well number Depth BTX
or soil sample (ft) concentration®
location (ppb)
June 1986

794 2 <8

s <8

10 <8

795 5 <8

10 <8

796 5 52

10 178

12 27

February 1987

S1 5 <15
8 4977
52 4 180
53 4 <15
5 <15
S4 8 <15

®BTX - benzene, toluene, and xylene.

Sources: Contamination Assessments of the Gasoline Leak
Site at Oak Ridge Nat. lLab., Environ. Compliance and Health
Protection Div., Martin Marietta Energy Systems, Oak Ridge Nat.

Lab., 1988; and Environmental Assessment Plan for Leaking
Gasoline Tank, 7000 Area, Environ. Compliance and Health

Protection Div., Martin Marietta Energy Systems, Oak Ridge Nat.
Lab., 1986.

In December 1986, soil samples were collected at six locations
50 to 100 ft from the tank and at depths from 2 to 10 ft. Gasoline
was not detected in concentrations above the 10 ppm BTX regulatory
limit. Four additional locations were sampled in February 1987.
These soil samples were collected within 50 ft of the tank along
utility lines. Table 2 also lists the results of these analyses;
Figure 2 shows sampling locations. Petroleum hydrocarbons were not
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detected in the soil samples collected to the south of the tank:
however, concentrations of BTX were detected in the samples
collected to the north and west of the tank. These data indicate
that gasoline constituents have remained localized, a conclusion
that is consistent with the site hydrology discussed in the
following section.

The underground storage tank was removed in November 1988.
The soil in the immediate tank area was removed and aerated, and
piezometers 795 and 796 were removed. Three soil samples and one
water sample were collected from the excavation zone (see Fig. 2).
Table 3 1lists the results of these analyses. Petroleum
hydrocarbons were detected in all samples. The area was
subsequently backfilled with "clean" crushed stone.

2.2 SITE HYDROLOGY

The groundwater in the area is primarily a single aquifer
system in which the upper regolith is in hydraulic communication
with the bedrock, interbedded shale, and 1limestone of the
Chickamauga Group. Permeabilities in the bedrock are low, and
water flow is primarily through fissures oriented with the bedding
planes that dip to the southeast. The upper portion of the aquifer
resides in a brown silty clay approximately 12 ft thick at the
site. The groundwater flows to the west and to the south forming
a distinct divide through the 7000 Area of ORNL. The tank site
lies on this groundwater divide. (Appendix A details the hydrologic
data.)

The upper portion of the aquifer is significantly influenced
by the surface topography draining to the west and by variations
in soil permeabilities. The mean permeability calculated from 23
shallow piezometers in the area is 2.3 x 107 cm/s. Measurements
in piezometers 794, 795, and 796 varied two orders of magnitude.
The variation in permeability may partially explain the presence




Table 3. Summary of analyses from tank pit samples for
gasoline tank 7069b leak site after tank
removal (November 1988)

Sample number®
Hydrocarbon

S1 S3 . S5 B §

Benzene, toluene, 6,480 5,830 388,200 2,400°
and xylene, ppb

% - soil sample, L - liquid sample.

bAnalysis for benzene only.

of an anomalous gradient present at the tank site. Groundwater
elevations collected monthly from each of the three 1local
piezometers since December 1986 indicate a localized northerly
gradient. The gradient shifted from the grid northeast in June
1987 to northwest in December 1987. The water table gradient is
the single most impbrtant factor influencing the movement of
floating hydrocarbons.

Within the Oak Ridge Reservation (ORR) the groundwater is not
used as a drinking water supply. Potential groundwater users are
located beyond the reservation boundary, which extends more than
2 miles in any direction from the tank site. The possibility of
constituents migrating from the site in sufficient quantities to
impact a user's supply are incalculably low.

2.3 REGULATORY REQUIREMENTS

In September 1988 the U.S. Environmental Protection Agency
enacted regulations for underground storage tanks that store
petroleum products.2 The law requires that owners and operators
initiate corrective actions when a leak is discovered and states
that corrective action plans must provide adequate protection of
human health and the environment as determined by the implementing
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agency. Some of the factors to be taken into consideration include
hydrogeologic characteristics of the site; proximity, quality, and
current and future uses of nearby surface water and groundwater;
and potential effects of residual contamination on nearby surface
water and groundwater. In Tennessee the TDHE is expected to be the
implementing agency.

The TDHE establishes methods of cleahup and action levels for
BTX.®> The action levels for these constituents in groundwater and
soil are 5 ppb benzene and 10 ppm BTX, respectively, above a
background of nondetection. However, revised cleanup standards
have been defined under proposed Rule 1200-1-15 (see Table 4). The
cleanup levels vary based on groundwater quality, aquifer yield,
and groundwater use. Table 4 shows only the levels for soils
having permeabilities of 10 to 10°® cm/s because these values apply
to site soils that have a mean permeability of 2.3 x 107 em/s. If
proposed Rule 1200-1-15 is accepted, less stringent 1limits may
apply to the site if the groundwater is a TDHE-defined "non-
drinking water supply."

To be considered a nondrinking water supply, the groundwater
must be excluded as a "drinking water supply." The TDHE defines
a drinking water supply as "any aquifer or water source whose
chemical characteristics meet the primary and secondary drinking
water standards as defined under Rule 1200-5-1 (regulated by the
Division of Water Supply) and that provides a yield of at least
one-half gallon per minute. This shall also include any water
supply used for drinking by the citizens of the state."

Under current policy, methods for treating or disposing the
groundwater are not specified; however, methods for treating or
disposing soil are limited by the policy. Soils containing 10 to
100 ppm of BTX may be landfilled (upon issue of a special waste
approval letter), recycled, removed and aerated (if approved by
the Division of Air Pollution Control), or treated in place. Soil
containing 100 ppm of BTX or greater may be handled as a



Table 4. Proposed cleanup standards for
groundwvater and soils contaminated
with gasoline

Drinking Nondrinking
water - water
Groundwater cleanup level b)?
Benzene 5 70

Soil cleanup level (ppm)®°
Benzene, toluene, 50 250

and xylene

“Groundwater and soil cleanup levels apply tovgasoline.

bPSoil permeability of 107 to 107® cm/s.
Source: Tennessee Department of Health and Environment, Rule
1200-1-15.06, "Release Response and Corrective Action for UST
Systems Containing Petroleum"; Rule 1200-1-15, Appendixes 3 and 4.

hazardous waste, recycled, or treated in place; however, removal
and subsequent aeration is not allowed by the policy.

3. EVALUATION

Information collected to date indicates that environmental
impacts are limited to the immediate tank area and that they are
not a public health threat. However, both TDHE current policy and
proposed regulations require remediation of gasoline constituents
in the environment that are greater than the applicable cleanup
levels. Results from piezometers (Table 1) indicate that the
concentration of benzene in the groundwater exceeds the current
TDHE limits of 5 ppb and the proposed non-drinking water limit of
70 ppb. Characterization and remediation of the groundwater
therefore is required.

One postexcavation soil sample (see Table 3) indicates the

presence of BTX in excess of the current 10 ppm cleanup limit and



the proposed 250 ppm nondrinking water cleanup limit for soil.
All other soil samples collected did not exceed these limits.
Limited soil sampling will be performed to ensure that this sample
is not representative of the general soil conditions. Soils
confirmed to contain BTX exceeding the action levels will be
remediated.

4. FUTURE ACTIONS

Additional actions include investigations to delineate
gasoline constituents in the groundwater and soil and remediation
of the areas defined by the investigation. These activities are
described below. Table 5 cites the objectives of the data
collection activities. Estimates of schedule requirements and

costs are provided later in this section.
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Table 5. Data collection objectives
for gasoline tank 7069b leak site

Groundwater sampling

Objective

Total Pump Soil
Benzene petroleum Free test sampling
hydrocarbons product - (BTX)?®

Constituent X X X X
delineation

Regulatory ,
threshold X X X
definition

Pump
design re-— X X
quirements

Treatment ,
system re- X X X X
quirements

Soil -
remediation X
requirements

BTX - benzene, toluene, and xylene.

4.1. INVESTIGATION

To collect the required information, six 4-in.-diam wells will
be installed, and three soil samples will be collected at specific
locations (Fig. 2). Table 6 summarizes sampling and analysis
requirements.: A pump test will be performed on at least one well
to determine the "aquifer yield." The two wells installed nearest
to the tank pit area will primarily be used to identify floating
product. Additional wells will be used to assess plume migration.
Existing piezometer 794 will not be used to monitor groundwater

11



Table 6. Summary of sampling and analysis
for gasoline tank 7069b leak site

BTX" Total
Field petroleum
screen® Method Method hydrocarbons
8020°  602¢° (method 602)°¢
Groundwater 6 6
samples®
Soil samples 6 6f
at wells
Soil samples 3
at south end
of tank

®Screen samples using a Photovac Tip calibrated to benzene or
toluene.

bpTX - benzene, toluene, and xylene.

‘"Environmental Protection Agency Methods for Evaluating Solid
Wastes," SW 846.

940 CFR Pt. 136, Appendix A.

°samples are collected quarterly.
Perform analyses if screening results are greater than 50%
of the applicable cleanup level.

quality because the screen does not intercept the water table at
all times - sampling and analysis results would probably be
inconsistent.

The proposed wells (Fig. 2) have been 1located where
preliminary groundwater results indicate the presence of petroleum
- hydrocarbons. These results are consistent with the site hydrology
and behavior of gasoline. The flow rate of the aquifer is very low
(i.e., 1 to 10 ft/year); this severely limits the effect of flow
on the migration of the hydrocarbons. Migration of the
hydrocarbons will be dominated by the spread of the floating
product down gradient. Because of a localized anomaly, the
gradient in the immediate tank area varied from the northeast to

12



the northwest where the hydrocarbons were detected. Groundwater
samples will be collected from each of the newly installed wells
for analysis prior to initiating remediation. These results will
be evaluated to determine if the plume has been adequately
characterized. Additional wells will be installed if the limit of
migration has not been established for the appropriate benzene
cleanup level. ' V '

To date 28 soil samples have been collected and analyzed.
Samples were collected from various depths at ten 1locations
surrounding the tank area. Eight so0il samples were collected
during the installation of the three piezometers, and three soil
samples were collected following removal of the tank. ©Of these
soil samples, BTX concentrations in only one (i.e., S5 at the south
end of the tank pit) exceed the current 10 ppm cleanup level for
BTX (Table 3). The proposed cleanup levels listed in Table 4 are
also exceeded. Analysis results indicate that the primary impact’
of the gasoline leak has been limited to the soil in close
proximity to the tank and that the majority of the impacted soils
were removed and subsequently aerated during excavation of the
tank. The remaining soils will be investigated as described below.

During installation of the monitoring wells, soil samples will
be collected utilizing a split-spoon sampler. One soil sample will
be collected in each well at approximately 6 in. above the water
table. The sample will be screened with a portable organic vapor
analyzer. If concentrations of BTX over 5 ppm (i.e., more than 50%
of the applicable cleanup level) are detected, the sample will be
submitted for laboratory analysis. In addition, three soil samples
will be collected at the locations shown in Fig. 2. These samples
have been located near the confirmatory soil sample S5 collected
in November 1988 (Table 3). S5 is the only soil sample that has
contained a BTX concentration that exceeds cleanup levels. The
samples will be collected at approximately 6 in. above the water
table and analyzed for BTX.

13



4.2. BASIS FOR PROPOSED CLEANUP ACTIONS AT OAK RIDGE NATIONAL

LABORATORY .

The groundwater within the ORR has not been and is not
currently used as a drinking water supply. The reservation
boundary extends more than 2 miles in any direction from the tank
leak site. The isolated 1location of the site and the 1low
permeability of the soil eliminate the possibility of any water
supply used by citizens of the state being adversely affected by
the tank leak. 1In addition to not being used as a drinking water
supply, the aquifer in the area of the tank will have a low yield
because of the low permeability of the soil. To verify this, the
discharge of at least one well in the area of the tank will be
measured. If the discharge is 1less than 1/2 gal/min, cleanup
levels for nondrinking water supplies are proposed as the cleanup
criteria for the site.

4.3. PROPOSED REMEDIATION

The preliminary data indicate that environmental impacts are .

limited to the immediate tank area and are significantly inhibited
by the natural soil conditions. The proposed remediation plan is
structured around this assumption. Following the collection and
analysis phase, the data will be evaluated to determine the
accuracy of this assumption. Should the preliminary data not
accurately reflect the «current site conditions, the site
remediation plan may require significant modification. Should the
assumptions remain valid, the area will be remediated as described
below. '

The limited aerial extent of constituents and site conditions
(i.e., low permeability and shallow water table) are conducive to
remediation by pumping and treating the groundwater. Free product
identified on the groundwater surface will be removed by down-hole
scavenger pumps placed in the 4-in.-diam wells next to the tank pit
(identified as recovery wells in Fig. 2). The product and
groundwater will be removed from the wells concurrently to promote
flow of the product into the well. The product will be pumped to
an above-grade tank for recycling or disposal. The water will be

14
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treated with an air stripper or carbon filter and discharged to the
sewer. Appendix B contains the conceptual design of the systenmn.

The treatment system may be adjacent to the site or located
remotely. Water will be collected and transported to the remote
location if necessary. The groundwater recovery system will be
sized in accordance with the expected well production derived from
the measured aquifer characteristics. Wells will be added as
necessary to remediate the impacted groundwater properly. The
groundwater treatment system will be adequate to treat the
recovered groundwater to limits for discharge into the storm sewer
(i.e., 2.13 ppm total petroleum hydrocarbons). Groundwater
treatment will continue until samples collected from the three
monitoring wells (Fig. 2) contain contaminants in concentrations
smaller than the cleanup levels (i.e., 5 ppb benzene for drinking
water or 70 ppb for nondrinking water). The groundwater samples
will be collected and analyzed on a quarterly basis. Effluents -
will be sampled and analyzed weekly for the first 4 weeks and
quarterly thereafter. |

Three soil samples will be collected and analyzed from the
south end of the tank pit. If BTX concentrations do not exceed the
applicable cleanup level (i.e., 10 ppm BTX for drinking water or.
250 ppm BTX for nondrinking water), no additional actions will be
taken. If BTX concentrations exceed the applicable cleanup level,
the soil will be excavated and aerated. The excavated surface will
be surveyed with a portable organic vapor analyzer to ensure that
all impacted soil is removed. Four confirmatory samples will be
collected - two from the resulting pit and two from the aerated
soil - to demonstrate that cleanup has been achieved.

4.4. SCHEDULE

Figure 3 charts the sequence and duration of activities.
Approximately 9 months are required from project approval to
operation of the recovery and treatment system. The project may
be delayed a minimum of 4 months if a review of the collected data
indicates that significant changes in the remediation plan are
required. The estimated duration of the recovery and treatment

15
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process 1is 2 years. This projected schedule presumes that the
plume has remained 1localized and excludes regulatory and
administrative delays.

4.5. COST

Table 7 provides an estimate of project costs; however, the
cost of implementation may vary considerably as a result of
unanticipated conditions. The costs shown reflect the assumption
that six wells will be installed and that the plume has remained
confined to the immediate area of the tank pit.

For estimating purposes the following assumptions have been

made:
o The cost of each 4-in.-diam well is $10,000.‘
o The cost for each analysis is $225. Sampling cost is equal

to analysis cost.

o The equipment costs are based on vendor quotes and catalog
prices. These costs have been doubled to include costs
associated with government procurement. The labor costs for
installation are equal to the total equipment cost.

o Providing necessary utilities to the site will cost $5000.

o The cost for reporting is based on submitting three reports
requiring an average preparation time of 40 h each at $50/h
and one Action Description Memorandum at 80 h and $50/h.

o Disposal of 1200 1lb of waste carbon materials is $3.25/1b.°
This assumes that three units are used at 400 1lb each to treat
200,000 gal of water at 50 ppm BTX. Decontamination water
will be treated with the system.

o Engineering is 25% of the total equipment and labor costs for
the treatment system. Excavation and backfill contractor cost
is $100/yd. The cost is doubled to include health and safety,

17



Table 7. Conceptual cost summary for remediation of
gasoline tank 7069b leak site

Groundwater investigation and remediation

Installation of six 4-in.-diam wells $ 60,000

Sampling and analysis of six wells quarterly

for 2 years (40 samples) ' 18,000
Groundwater recovery system - three pumps, piping,

and controls 34,000
Product separator, equalization tank,

carbon filters, and high-water alarm ' 18,800
Utilities 5,000
Effluent water sampling - weekly for

4 weeks, quarterly for 2 years ' 5,400
Operation and maintenance 3,000
Waste disposal 3,900
Reporting 10,000
Engineering 13,200

Soil investigation and remediation

Collect 11 samples for analysis 5,000

. Excavation (5 yd) 1,000
Subtotal : $177,300

ORNL general overhead (40%) 70,900
Total $248,000

security, etc. A maximum of 5 yd> will be excavated. ORNL general
overhead is assumed to be 40% of the overall cost.

18
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SUMMARY OF CONSTRUCTION DETAILS FOR P1EZOMETERS IN WAG 17
Excerpted From The EDGe Group's Piezometer Construction File
Distances Are In Feet From Ground Surface
Elevations Are In Feet Above MSL

Depth to
Plezometer Base of" Screen Top of Measuring Ground Top of
Humber Screen (ft.) Length (ft.) Sandpack (ft.) Point E1, Surface E1l. Rock (ft.)
LYL I 14,20 10.00 3.20 831.75 830.00 14.50
586 41.70 10.00 30.00 836.33 834.60 - 1.50
609 33.20 - 10.00 21.50 836.74 834.90 11.00
734 58.00 10.00 47.00 842.50 842.50 11.00
752 65.00 10,00 53.00 836.02 835.90 5.00
753 32.20 10.00 20.00 838.02 836.13 8.00
754 34.00 10.00 24.00 841.63 839.65 11,00
764 22.20 10.00 9.00 844,03 842.30 4,00
765 72.00 10,00 61.00 845.01 843,07 4,00
769 31.00 10.00 19.00 848.50 846.49 8.00
794 ~12.00 7.00 4.00 840.92 841.08 I1.00
795 11.50 5.00 5.50 839.74 840.04 NA
796 _ 12.50 5.00 7.00 839.92 840.08 10.00
895 25.70 10.00° 14.50 860.04 858.36 - 26.00
896 67.20 10.00 55.00 861.22 859.37 6.50
897 22.00 10.00 11.00 851.99 850.30 7.00
899 70.00 10.00 58.50 872.66 870.86 6.00
900 35.70 10.00 25.00 859.94 858.20 16.00
901 53.20 10.00 42.50 867.14 865.30 8.00
902 21.70 : 10.00 10.00 866.18 864.38 7.00
903 62.20 10.00 51.00 ‘ 860.50 858.60 7.50
904 45,00 10.00 34.00 849.42 847.56 4.00
905 41.70 10.00 . 30.70 858.78 856.89 16.00

906 47.00 10.00 35.00 860.05 857.91  26.00




WAG 17 :
GROUND WATER LEVEL ELEVATIONS FOR DECEMBER 7, 1987

Piezometer Water Level Elevation In
No. Feet Above Mean Sea Level
574 825.93
586 830.23
609 828.92
734 ' 824.75
752 825.52
753 . 826.62
‘754 827.77
764 836.73
765 839.46
769 839.46
794 , 834.32
795 ' '833.99
796 | 832.92
895 : 832.26
896 834.68
897 847.35
899 836.00
900 832.73
901 , 842.14
902 843.18
904 ’ 838.17 -
905 831.95
906 827.98
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WAG 17
HYDRAULIC CONDUCTIVITY VALUES
(Excerpted From The WAG 17 Environmental Data Package)

Hydraulic
' Conductivity
Well No. (Meters/Day)
574 , 0.021
586 ---
609 - 0.027
734 0.20
752 0.57
753 0.0013
754 0.049
764 0.031
765 0.023
769 0.037
794 0.00012
795 0.0069
796 0.59
895 0.0048
896 0.0016
. 897 0.030
899 0.023
900 0.036
901 0.0093
902 0.0029
903 0.032
904 0.64
905 0.22
906 0.00056
Geometric mean : 0.020

Data value near zero and too small for accurate determination.
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.GEOTEK

ENGINEERING COMPANY

Date Cocpleted:

MONITOR WELL INSTALLATION DATA

6/14/86 Drillers: Williams & Lewis

Monitor Well Ke. 794 Ceologisc/Engineer

prilling Method:_ 8" Auger No Sample

Bill Stanley

Drilling Fluid: N/A

Honitor Well Screen: 7'. #10 Slot. 2" PVC

Hethod of Development:__ N/A

Elev Deptl
Reference Point 0.0
STRATICRAPHY stickup ——
. I 0.0
Soil/Rock Depth
- T
‘ 19
Crout Backf{ill —e
. 3
2.'
Thresded 2VC Casing
. “ATIR LEVEL 4.0
READINCS
-_— Benzonite Seal ——mn .
Depth Below
Date Refe?en:e Poi{nt Elev. —_— Si_
- . 5.0 .
Sand Filter Pack — ™
' PVC “ell Screen _
12.0
12.0

Coczents:

A-12
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2776 NOL.ENSWLLE ROAD » NASHVILLE. TENNESSEE 37211 « [615) 256-6291

GEOTEK

ENGINEERING COMPANY

i oy Log Of Borin
oo e 83-1370 9 J |
Ciient Martin Marlettak ———— Boriag No._79%4 _ Daia 6/14/8:.(Mu 1 1
Project Gas Storage Tank-X-— An Type ulBor;ng&"A_\J_g%}:R.g_Mobile 8—%6‘
f Location of Bonng: Casing used1€S__Site s __ Orilling mug used ___
; Boring bequn Boring compieleg
[Water Level Groung Elevalion _- referied 1o
Time : - Dau
| Date Field Pany: _ Willfacs & levis
Roch Dra Soit Dana i
° - E s Sampre »
4 > P IE |3 ] M H P -
M H o |7 ¢ ;S: o |. ael| 2 DEPTH g Descrphion of soil or 1ok
e °es S 12E|T:| o | isl 2 NS 3 notrs on Culhing operano
£ v < 3 a o o o 9 n
g < 1z |o g |l> =z e z | fEET | O
- < 6" Asphalt
F
- 3 Limestone Gravel
? -]
I -
! r i
} o } e
P ] Reddish Brown SiIty CIAy
I » =3
. l SR
| n e
0 ] 6 -
: ' P
! W
\ L .
. 3 —
-
9
-]
1
b Weathered Thin limestone layers
E ), Euger Refusal @ IZ.U"End of Bore
- 13 -3
N =
1~ -
— 18 .
e 3
F .. 3 -
n .t ] .
» . '-
u e —
- 19 =] —
| —
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WATER LEVEL MEASUREMENTS (Field)

Location of Project - Gas Tank 7000 area

Well No. 796

DATE

12-16-86
12-30-86
1-13-87
1-29-87
2-17-87
3-3-87
3-18-87
4-15-87
4-28-87
5-19-87
6-16-87
7-21-87
8-25-87
9-23-87
10-28-87
11-16-87
12-7-87
1-5-88
2-1-88
2-29-88
4-5-88
5-2-88
6-6-88

* recopied from original data sheet

HOUR

13:
11:
12:

10:
‘ 227
13:
10:
10:
13:
13:
14:
10:
10:
14:
:09
13:
12:
13:
13:
10:
10:
13:
10:

02
15
57
37

06
32
16
03

10

00
38
20
40

17
57
53
09
43
28
32
03

Measured by A.E. Hunley *

DEPTH TO REMARKS

WATER (FT)**

3.19 tape

3.40 tape

5.08 tape

3.35 tape-rechecked
4.27 tape

3.06 tape

3.67 tape

3.71 tape

4.03 tape

5.57 tape

6.41 tape

6.05 tape

7.88 tape-rechecked
8.07 tape

8.51 tape

7.47 tape

7.00 tape

4.09 tape-rechecked
4.00 tape

4.31 tape

4.22 tape

4.85 tape

5.95 tape

** Measurement (datum) is 0.16 ft below land surface
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GEOTEK

. ENGINEERING COMPANY

oo o o
L, o
] W

MONITOR WELL INSTALLATION DATA

6/14/86 Drillers: Williams & Lewis

Date Cocpleced:

™ ' Ceologist/Engineer: Bill Staley
prilling Hethod: 8 Auger No Sample

Detlling Flutd:_ N/A
Honitor Well Screen:_ 7'. #10 slot. 2" PVC

Monitor Well Ho.

Method of Development: N/A
Elev, Depcl
Reference Poinc 0.0'
STRATICRAPHY Stickup
0.0'
Soil/Rock Depth
Crout Backfill
2"
Threaded 2VC Casing
wATZR LEVIL '
READINCS —_— ?i
- Benzonite Sea]l ———n
Depth Below .
Date Reference Point Elev. 4.0
4.0"
Sand Filcer Pack
2" PVC %ell Screen
11.0'
11.0°

Corr.‘:gn(;;

.A-15
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2720 NOL'ENSVILLE ROAD « NASHVILLE, TENNESSEE 37211 ¢ (615) 256-6891

GEOTEK

ENGINEERING COMPANY

\\Vr;a

N B
g Of Borin
Lon e, 83-1370 Log g
i Martin Marietta
Client ; B8onng Ne. 795 Daia 6/14/8 heet 1 of
Project Gas Storage Tank-X-10 Plant Type of Bonng il AUBerﬁ.g_g Oﬁlm.“%
Mocation of Bonng: Casing used Size 2 Drilling mug yag —
i Boring bequn _£! 0 _ Boring compieted =
Iwater Level Ground Elevalion - __ referred 1o
Time - Dan
[Date Fielg Panty: _Hilliacs & Lew{s
Roch Do Soil Dsta
° = E H Samote »
$ > 3 IE |3 & H 3 |CEPTH | =
8_ : . H ';5' -;-g o |. as -2 EIN" E Desenpuion of soil o 1ock
£w (S e | [ $elo 3 ° 18] 2 < & notes on anlling eperaion
3 c - 2 [6%le|> 2 8 z | feer jo :
s 15 |& e 0
- 3 6" Asphalt
NI
- E Brown Silty Clay w/Purpizs—
; 2 _i & Green Sheen
- 3 ]
T 4
n s -
. . l - ] [ Brown Silty Clay
= . )
[ ¢
| T ,
. s 3 :
- s Weathered Limestone Mixed—
- 9 with Brown Clay
= 3
NN Auger Refusal @ IT.U . Emd
- 1 of Bore
C -3
o L -
i
- -
i
il 3
= 3 i
3 -
-1 3 _
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WATER LEVEL MEASUREMENTS (Field)

Location of Project - Gas Tank 7000 area

Well No. 795

DATE

12-16-86
12-30-86
1-13-87
1-28-87
2-17-87
3-3-87
3-18-87
4-15-87
4-28-87
5-19-87
6-16-87
7-21-87
8-25-87
9-23-87
10-28-87
11-16-87
12-7-87
1-5-88
2-1-88
2-29-88
4-5-88
5-2-88
6-6-88

* recopied from original data sheet

HOUR

13:
11:
12:
10:

9:
13:
10:
10:
13:
13:
14:
s41

10

10:
14:

9:
13:
13:
13:
13:
10:
10:
13:
10:

05
17
55
41
24
08
34
18
05
12
05

23
44
11
19
00
55
11
45
30
34
06

Measured by A.E. Hunley *

DEPTH TO REMARKS

WATER (FT)**

3.00 tape

2.93 tape

4.48 tape

2.88 tape-rechecked
3.55 tape

2.77 tape

3.26 tape

3.21 tape

3.03 tape

4,82 tape-rechecked
5.54 tape

5.31 tape

7.04 tape-rechecked
6.98 tape

8.73 tape-rechecked
6.28 tape

5.75 tape

3.24 tape-rechecked
3.67 tape

3.57 tape

3.66 tape

3.97 tape

5.28 tape

*% Measurement (datum) is 0.30 ft below land surface
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GEOTEK

ENGINEERING COMPANRY

MONITOR WELL INSTALLATION DATA

6/17/86 Drillers: Williams & Lewisl

Date Cocpleced:

Monitor Well Ko. 796 Ceologist/Engineer: Bill Stanley

"
Drilling Hethod: O  Auger No Samples

Detlling Flutd: N/A

Monitor Well Screen:_ 5'. #10 Slot. 2" PVC

Mechod of Development: N/A
Elev, Deptl
: Reference Point 0.0
STRATICRAPHY Stickup
0.0
Soil/Rock Depth T T
. P-4 ggl..' -
Crouc Backf{ll o3 Bq
. E; Eﬂ
o B
Threaded 2VC Casing 0N
. } ' E
S by
. A
VATZIR LEVEIL Bl N
READINCS z 3 — 0
- . Benzonite Seal —-% :',//'1 .
Depth Below ;2 ;2
Date Reference Poinc Elev. AWZE 7.0
' ’ éggA 7.0 -
Sand Tilter Pack ——-J=-,
- : B —
8-
2" PVC Yell Screen
12.0
12.0

Corments:

A-16
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2

720 NOLENSVILL

NGEOTEK

< ENGINEERING COMPANY

EROAD « NASHVILLE, TENNESSEE 37211+ (615) 256-6851

Ll .
Vi
s

A

j}’

g L H
o og Of Boring
7
Jsb No. 83-1370
- Martin Marietta
Client —7 BDH:\Q N°_796 D;\n6 17/8&_‘,,tg t 1 1
Ploiecl—Gas Storage Tank-X-10 Plant Type of Boring AugeTp,. Mobi e %6
r { Bonng: Casing used Size 2! Drillin
"Locaton © 9 ! S 9 mug ;tfb
: Boring bequn £- Boring compieled 3t
r'wfuu Level Groung Elevajipn __- referred 1o
MTime . Dan
| Date Field Pany: _ ¥{llfacs & Levis
Roch Dats Soil Data
° - | 4 Sample S
: > (€ |35¢| @ 3.] 3 |oertn| =
S_ R ERE adl 3 ~n | & Descnpuon of soil or 10ck
£~ §‘ e |$ E Eg. o (3 o 1-1 < 4 notes on culling operanon
e € -l I 19 [=|F 32 o | z | Feer | o
s e |4 ° o
. - 6" Topsoil
F 3 ‘ :
- '_:_ Limestone Gravel Mixed w/BTrown
-2 Silty Clay
' e -
3
Pl
r -
g ] Brown S5ilty Clay
— T - * 3 [Wet Below 5.5°
H ) s
| .
. | 3 3
T3
~ 9 3
A
g Tpn
F ), Weathered, Thin LIMEStoNe
1 _Layers
- s
E 1 3 -
1 : Refusal @ 120" “End of —-
- - Borine
— 1
— it 3 -
T -
- ] - -
= 3 I
~ 3




WATER LEVEL MEASUREMENTS (Field)
Location of Project - Gas Tank 7000 area

Well No. 794

DATE

12-16-86
12-30-86
1-13-87
1-28-87
2-17-87
3-3-87
3-18-87
4-15-87
4-28-87
5-19-87
6-16-87
- 7-21-87
8-25-87
9-23-87
10-28-87
11-16-87
12-7-87
1-5-88
2-1-88
2-29-88
4-5-88
5-2-88
6-6-88

HOUR

13:
11:
13:
13:
122
13:
10:
10:
12:
13:
13:
10:
10:
14:
:07
13:
12:
13:
13:
10:
10:
13:
10:

00
15
00
20

04
29
14
59
08
58
35
17
37

15
54
51
06
41
25
29
00

Measured by A.E. Hunley *

DEPTH TO REMARKS
WATER (FT)**

4.37 tape
4.06 tape
4.83 tape
4.66 tape
4.35 tape
3.83 tape
3.80 tape
3.83 tape
4.03 tape
5.12 tape
7.94 tape-rechecked
7.57 tape
7.14 tape
7.59 tape
6.43 tape
6.81 tape
6.60 tape
6.01 tape
5.00 tape
4.88 tape
5.01 tape
3.98 tape
5.34 tape

* recopied from original data sheet

%% Measurement (datum) is 0.16 ft below land surface
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APPENDIX B

DESIGN DATA
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~CONC PAD
VENTS(3)
: /

10000 GaL
UNLEADED

PAVIMEINT

T T
j il
i

. - -',‘-;:'»' +N

CONCRETE PAD Ql
]
I

PACA B
':5-.‘-.'”

L @ -

SO

7005

LEGEND

- Oil/Water Separator
Storage Tank
Prefilter

5 - Carbon Filter
Product Drum
Control Unit
Recovery Well

Note: The plan layout is
conceptual. The
system may be located
in a remote area and
the effluent collected
and transported to the
remote location.

O~JoOvhwnhPE
1

PLAN

Groundwater Treatment System
Wells & Piping Schematic
ORNL Gasoline Tank 7069b Leak Site
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susJecT.. . EARTH  RESOURCES. LONSULTANTS ) PROJESTNUMBER ............ ...
BRIAN FREDERICK PHASE oenennnns TESK oonn...,

By JPM....... DATE OL-10-BQ, CHESKEDBY .. ...... DATE. . ... SHEITNUMEER ... . OF.... .

APPROX. 20’
BETWEEN RELOVERY WELLS

2 " 400204 CONTROLLER

’ @ 2030-4-DA TOTAL FLUIDS PUMP
GRCM-4 SLANT RIB COALESCING
OlL/WATER SEPARATOR

—~-—- AIR £ SENSOR LINES
——PUMP DISCHARGE LINES -
~A- SEPARATOR DISCHARGE LINE
—A—SANITARY SEWER

AIR SUPPLY SHOULD BE LAPABLE OF  LFM AT 82 PSI. FOR -
.S GPM Pum?P FLOWS.

onmongz 4002 -04 3 4240.00
pwmes ~ #2030-4-DA $1233.00zacu =i §4932. 00
STPARATOR, SRCM 4 $ 1700 OD FRP CONSTRUCTION
| SUPPLY/EXHAUST AIR TUBING WITH TEFLON
SENSOR WIRE.... $2.40/FT. APPROX. 130FT.
REQUIRED FOR ABOVE SENARIO.. $312.00
PRODUCT DISCHARGE HOSE, 381D $1.20/FT
FROM PUMP T0 SEPARATOR, APPROX. 130FT
$156.00 ,
PUMP SUPPORT CABLE.Ys" STAINLESS STEEL
{51 20/FT. FROM PuMP T0 WELL HEAD,
APPROX. 48 FT $5740
- APPROX SYSTEM TOTAL 2 11397.00
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cover plate asphalt

~

oil/water effluent line

MmN

‘conduit (slope to drain)

pd

grout

Bentonite grout

PVC casing

air supply and return lines

A in

ravel
g \ ?

v

\/7

i
T

water level sensor - .
_‘_I 4" diameter SS screen
L w/ 0.02 slots (10 ft +)
g AR
=
v

TYPICAL GROUND WATER EXTRACTION WELL INSTALLATION
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: ® JMODULAR ADSOAR3ZRS FOR
WATER POLLUTION CONTROL.
PROCESS LIQUID PURIFICATION

*» Waste Water/Wash water e Laboratory Wastes ¢ Spill Control
o Radioaclive Wasie Water * Process Streams/Soivents * Protect IX, RO Units

Models C15, C15 XP, C20, C25, C50, C100

Pari of the selection of CANSORB Mooular Activaied Carbon Aosorb-
ers is shown Bt riphl. MpOe! numbers pive maximum recommenoed
GPM for water ang other iow viscosity iouios. Maximum fiow may be
lower 101 viscOus 1OUIOs O 10r remOoWVINg tmpurilies with IOw 8050rP~
1ion poiential, Of 10 ODIAIN uRraiow iMDurity jevels by mexmizing
sosorbent:liquid contact time. Unns emoioy 2 propnelary” hiquid
coliection sysiem Inal promoles even fiow tistridbulion 101 effective
‘purilicalion, Maximum BosOrdent ulilzation efiiciency ang low Hiow
tesisiance.

Construction is couble eDoxy/phenolic or oouble phenolic lined
siee!l s stangard. The C15 XP vessel is cross-linked, hipn oensny
polyeinyiene with PVC and fiperplass internais 10r hipnly corrosive
outy. Stanoard unns heve full open nesos for reolacing agsorbent,
bul cah be provided in closed head versions as neeced.

For disposal of hazardous wesies, ine satursieg C15 converts 10 8
D.0.T. 58 orum. Conversion cabability 1 of interest with non-carbon

11, for example in nonrepeneradle uses of 1on exchan Len 10 npnt: (Foreprouna) CI5. C18 XP,
sorbents as we | 10 > 4 v pe imoone) C20. C28. (hear) T8O,

maierisis 10 iSOiBle r80I0ACIVE wasies. T tarper CI00 & nen

Sienoerd Fiow
Patiem ~ AT

CANSORB ang
CANSORE XDS
O \-; {’ " Unma

(coewes

CANSORB HDS Models C25, C25,C50,C75, C100, C200

Units 8t left are aesipned for permanent instatlizlion/reuse and exira
convenience in refilling. Liquid unoerorains are ossipned with unigue*®
colieciors as oescribed adOve, with similar etiectiveness in flow
peomeiry angd low pressure Grop. Mosel numbder refers 10 maximum
waer viszosity GPM per unil (Aiso see CONACt time comment adbove.}

ienoard construstion is hesvy sieel shell with botied flange 10p,
compietely lined with 1/4 inch thick high Oensity Dolyetnyiene. AC-
sorDer tods and DOTIOMS are reinforced 25 neeoed 10 SuPDress fiexing
in service. internals are siainiess steel, PVC and fiperpless. Separme
{mings aliow agsorbent discharpe and replacement withoul Ois-
connecting liouig pioing Or removing 10p. Shorn ieps 2ssist in pos-
tioning ang accommooate 8 bonom-mounied, sice-discharping dall
vaive {or removing spent aosorbents.

1o% o nprr CANSORD Cso WIS C23-DS. CAS W08
€76 #OS. CI00 +OS. ang CX00 HOS. Aot pecured,
o samingy YN D1 BUCKEEENly BTDET A0S

Soe wéw- ang Prooensa Dape 10 DERS US. PATENT < IB.TRO
on CANSOAS sno CANSORD HD3 moorn. CANADA PATENT 195107

CAUTIONS .
HIXTOX mers pep ACTRISYy rmerply HOUD rov 11 404 MOwVERT. COASE PIDOTTE MIISrRl LY vo o Cner ortSng =i, Or o g 0!, awerwo Cherng!

IR0 TITOOR). DHE™ with PW MOOTERCN Bl Bt Vre s O MAYTDX kmery 10 COTD! JuOSIPACEL SUCh &3 GTOM. P -aTivy s tove (MEK ] #R0 CONTWRITIED DII0SN SWAMTE MAT: £ DEYDIn SNE ChOr™w §
PO! NCTVIRINONC 7 Tame Feaaoms. I Teve B By OOV CIFLITIWRY) The COMSLEDMRY Of SCwwIwO Cru/CON! wilth youe & Of Das Swasm. TiGG COMPOISUOn wel 58 NDDY 10 COMMETS OF 10 AUDCRY 5 RPROTIR?Y
-390 O 1 SCROTDEM WY EDCFUCTWN WD, W Pur torem P MITTOX vt 8 10 DR COMWTINT ¥ B BIDVA0E 1378 O0 CLNGY SOVATR OF B VURAD MIMTIBL Ty DOTCIADAITY 10e O § BURLLS Rt STEINY g

‘on @ moOMMmenOYd.
Omwmﬂn-—nm BSNEefly & Wy OROFDVTE 500 tu0 D 8 DOBANS SERRCITHIVE DUNG §r (ING! DOISM| ALAICES OF MU FYSWT D/ERAAY ™ WORN COrPR e bavapny,
CANSORD Wi SrCaC De et STWNOME SWAOUTTR D Pupvt DISES WAET Ml NTUR WO SRS STMON OR ORI,

HVIRDSDAR LAB SENTRY, Iml}-ﬂ‘hnmmmmumnwmudwmwu—muwmww Tnm wrpewy
ST ATTNE B AL SusIet 10 MUDSTINGS 1Y POOC SINTY ¥ PORISIMON Y SCHERL. OV IO MIDEIY 10 QUEEITE BaTh 88 ©F BN SETPNET 10 FEIW DUy SEIOFDE0 § UL SRCNE AT
& EADON Secrvoe @i,

WARRANTY .

VGO Corvermen sunpay Suse SASUES © B0 = - L] Sy Dve 19 P wude vy ot pumTY "o of wen. %0 -

SPNg WSy & Eey W advavy, o - ST
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ACRONYMS AND INITIALISMS

" BTX benzene, toluene, and xylene
. ORNL Oak Ridge National Laboratory
ORR Oak Ridge Reservation
TDHE Tennessee Department of Health and Environment

v
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