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1.0 INTRODUCTION

The Inactive Fly Ash Pile/Southfield area (IFAP/SF) 1is located
southwest of the production area and covers approximately 14 acres
(figure 1). Its western boundery is defined by Paddy’s Run, which
parallels the area for approximately 200 ft. and comes within 10 to
15 ft. of the base of the IFAP/SF at the nearest point. The
IFAP/SF is bordered on the north by access road ’B’ (figure 2), and
on the east by access road ’A’ , which runs from the parking lot
south of the production area to the Firing Range and separates the
Active Fly Ash Pile to the east from the IFAP/SF to the west. Site
wide institutional controls are in place to limit access to the
site oveall. However, specific control measures are not in place
at the IFAP/SF 1location demarcating areas of elevated suface
contamination.

Early investigations attempted to make a distinction between the
Inactive Fly Ash Pile and the Southfield. Three distinct areas of
fly ash are evident (Figure 3). Fly ash is mixed with construction
rubble, debris and other unidentified wastes thoughout the
Southfield. Therefore, in this RSE these areas are treated as one:
the IFAP/SF.

Fly ash disposal in the IFAP/SF probably terminated no later than
1968, with an estimate of 50,000 cubic yards having been disposed
of in this area. The southfield has an estimated volume of 125,000
cubic yards of construction rubble, debris, and possibly other
unidentified wastes. The maximum depth of the IFAP/SF is estimated
to be approximately 34 ft.

Surface water runoff is generally in a southwesterly direction
toward Paddy’s Run (Figure 3). Currently there is an ongoing
CERCIA Remedial Investigation-Feasibility sStudy (RI/FS) for
Operable Unit 2 that is assessing environmental conditions and
possible remedial actions for the IFAP/SF area.

The extent and nature of contamination was developed through review
of data from the Roy F. Weston Characterization Investigation Study
(C.I.S.)!, current RI/FS information, and the FMPC annual
Environmental Monitoring Reports. The existing contamination in
the IFAP/SF is possibly due to contaminated fly ash, construction
rubble and debris disposed of in the area.

L

l'Weston, Roy R., Inc., "Characterization Investigation Study, Vol. 3, Radiological
Characterization of Surface Soils in the Waste Storage Area," 1987.
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This Removal Site Evaluation (RSE) has been completed by the
Department of Energy under authorities delegated by Executive Order
12580 under Section 104 of CERCLA and is consistent with Section
300.410 of the National 0il and Hazardous Substance Pollution
Contingency Plan (NCP). This RSE addresses the Inactive Fly Ash
Pile/Southfield area as a potential source for the exposure of the
general population through the uncontrolled release of contaminants
to the environment.
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2.0 BSOURCE TERM

The on-going RI/FS is providing an in-depth analysis of present and
potential exposure pathways for contaminants. This RSE focuses on
the nature , location, and extent of surface contamination in the

Inactive
discrete

Fly Ash Pile/Southfield (IFAP/SF) area. There are
locations with elevated concentrations of contaminants.

This RSE focuses on those locations.

2.1 PHYSICAL AND VISIBLE FEATURES

Site inspection has shown that the IFAP/SF has an established
vegetation cover of natural grasses, mature trees, and shrubs,
which apparently stabilize the surface soils. Grass covers
the flat areas with trees and shrubbery dispersed throughout.
The slopes are thickly covered with trees, shrubs, and other
vegetation. The only exposed surface is the access road in
the center of the flat 1lying area (Figure 3). Since the
surface area appears to be very stable, the possibility of
contaminant release to the environment from wind and surface
water erosion of the surface soils is negligible.

There is only one major drainage feature, which is a gully
between two steep slopes of distinct fly ash and construction
debris (Figure 3). The drainage appears to run toward the
running track/firing range area. This feature is  heavily
covered with vegetation, i.e. grass, mature trees, and'shrubs.
There is no apparent evidence of unusual erosion in the gully
or away from the gully toward the running track/firing range
area.

2.2 RADIATION INSTRUMENT SURVEYS

Radiation surveys have been performed in the IFAP/SF area as
part of the C.I.S. and the RI/FS. The most common instruments
used for the surveys were the following:

The Field Instrument for Detecting Low-Energy Radiation
(FIDLER). The FIDLER consists of a 5-inch diameter thin
window (0.063 inch) sodium iodide crystal optically
coupled to a quartz light pipe, which is installed in a
S5-inch long probe housing. This instrument was used to
detect the 63 kevV and 93 keV photons from Th-234 of the
U-238 decay chain (gamma rays). The FIDLER measurements
are shown by contour lines on Figure 4.

The Geiger Mueller (GM). The GM is a pancake-type thin
window detector. This instrument was used to measure the
beta-gamma dose rate. The beta-gamma dose rates are
shown by contour lines on Figure 5.

-7
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Fiqures 4 and 5 show the areas of greatest potential concern
are along the road bordering the northern boundary of the
IFAP/SF and along the road leading into the area. These areas
are heavily covered with native grass.

2.3 SURFACE SOIL SAMPLING

Surface soil sampling was conducted for the C.I.S. and RI/FS,
which included sampling in the IFAP/SF area. The sampling
procedures followed techniques outlined in the DOE Report
GJ/TMC-13 UC-70* . These techniques included the use of
"ring" samplers and stainless steel trowels to obtain surface
samples down to 6 inches. Post-hole samplers and trowels were
used for sampling at depths from 6 to 18 inches. The FIDLER
was used to determine the location for soil sampling. Figure
6 shows the soil sampling locations. Note the correlation
between the soil sampling locations and the FIDLER and GM
contours in Figures 4 and 5 . The soil samples were taken
from locations that were suspected to have high radionuclide
concentrations. These locations are predominately along the
access road bordering the northern boundary of the IFAP/SF
area.

Due to the limited availability of RI/FS sediment and soil -
sample results, the C.I.S. data results were used for this
analysis. Appendix A summarizes the radiochemistry results
for surface soil concentrations from 0 to 0.16 feet in the
IFAP/SF area. Averages of the radionuclide concentrations for
the 15 samples analyzed are as follows:

Average Radionuclide Concentrations in Soils
From the IFAP/SF Area

(pCi/g)
Radio- Mean Standard
nuclide Value Deviation
Ra-226 51.03 78.68
Th-228 3.36 8.58
Th-230 29.04 49.61
Th-232 3.59 9.37
U-234 1040.29 2954.56
U-235 175.4 564.64
U-238 855.68 2267.35

’DOE Report GJ/TMC-13 UC-70, Procedures for Sampling Radium-Contaminated
Soils (198S5).

2 - 10
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The principle contaminant is uranium. Most samples showed
thorium isotopes, uranium isotopes, and Ra-226 at or slightly
elevated from background levels (background values are given
in Appendix B, Table B.2). The most notable values for the
uranium isotopes were from samples 24-081, 24-133, 24-137, and
24-241; for thorium isotopes, 24-046, 24-133, 24-183, 24-224;
for Ra-226, 24-046, 24-123, 24-133, 24-151, 24-189, and 24-224
(Appendix A). These values raised the statistical averages
significantly and also the standard deviation associated with
those values.

2.4 Borehole Samples

Twelve composite borehole samples from the IFAP/SF area were
analyzed for HSL inorganics and HSL pesticides/PCB’s (Appendix
C; Tables C.4, C.5, C.6, C.7 ). Sample locations are shown in
Figure 7.

Analysis of the HSL inorganics (Appendix C, Table C.3) show
that measurable amounts of aluminum, calcium, iron, and
magnesium were found in all the borehole samples. Traces of
arsenic were found in all the boreholes and ranged from 3.7 to
31.17 mg/kKg. Cadmium and lead were also detected in all of
the boreholes. Mercury was detected in all the boreholes
except number 8.

Boreholes 4, 6, 7, 8, 9, and 10 showed PCB’s ranging from 250
to 880 ug/kg (Appendix C, Table C.2).

A summary of the radionuclides is presented in Appendix C,
Table C.1. The U-238 concentrations range from 3.1 to S50
pCi/g. The highest uranium concentration was found in
borehole 10,

The borehole samples are disussed here to show the possible
extent of total contamination in the IFAP/SF. However, these
contaminant concentrations are not used in the evaluation of
the removal site, because they are composite concentrations
below the surface and would not pose an immediate or imminent
threat to human population.

2.5 Environmental Air Samples

The routine Environmental Monitoring Program at FMPC includes
three particulate sampling locations in the vicinity of the
IFAP/SF: Air Monitoring Stations (AMS) 4, 5, and 6 (Figure
8). Review of the meteorological data for the prevailing wind
direction indicates that AMS 2 and 4 are the most likely
receptors for airborne contaminants from the IFAP/SF.

11 12
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Other air monitoring stations (1-3, and 7-16) aren‘t
considered due to the potential of the Waste Pit and
Production areas contributing to the concentration of
contaminants. Although the Waste Pit and Production areas may
also contribute to the contaminant concentrations at AMS 4, 5,
and 6, the effects would be less than at air monitoring
locations closer to the Waste Pit and Production area. In
fact, the variation in the isotopic concentrations (see table
below) indicates probable.contribution from the Waste Pit and
Production areas. The average yearly concentrations is lower
for AMS 4 than for 5, or 6.

Table 1
Average Airborne Concentrations During 1989
(E-18 uCi/ml)

Isotope AMS 4 AMS 5 AMS 6
Ra-226 1.0 8.0 16.0
Th-228 <9.7 8.3 11.0
Th-230 <9.7 <8.0 <9.5
Th-232 <9.7 <8.0 <9.5
U-234 76.0 43.0 120.0
U~-235 4.0 4.5 6.0
' U-238 100.0 110.0 160.9

Y
.

3.0 EVALUATION OF THE MAGNITUDE OF THE POTENTIAL THREAT

The source term that has been developed permits an estimate of
current risks from contaminants in the TInactive Fly Ash
Pile/Southfield area. Concentrations of the identified
radionuclides were variable. Average air sample concentrations
from the three closest sampling locations and average surface soil
concentrations are used to quantify environmental, inhalation, and
external exposures. Since average values for contaminant
concentrations are used for the calculations in this section a
degree of uncertainty must be recognized. Also, note that risks
are calculated based upon a 10 year time frame of exposure in order
to take into account the implementation of long term remedial
actions and the subsequent modification or elimination of the
source term. Even so, comparison to a 70 year lifetime value is
possible by multiplying by a factor of 7, which does not affect the
overall analysis of this RSE.

3.1 Environmental Exposure to Airborne Contaminants
Air sample.contaminant concentrations are given in Table

1 above. Appendix D.1l shows the dose and associated risk
calculations associated with those concentrations. The

14 15
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maximum committed effective dose equivalent (CEDE) is

estimated to be

0.35 mRem/yr

with a 10 year cancer risk of

4.4E-07.
This is lower than the NESHAPS limit of

10 mRem/yr,
which has a 10 year cancer risk of

5.0E-05.
Inhalation Exposure
The inhalation exposure is based on the average soil
contaminant concentrations in the IFAP/SF area. For this
assessment it is assumed that there is not a vegetative
cover and conditions are very dusty. The other
conservative assumption is that an individual (e.g; an
employee) is exposed to contaminant inhalation for 40
hours per week, 50 weeks per year. Appendix D.2 shows
the dose and risk calculations associated with this
exposure. The committed effective dose equivalent should
be approximately

469 mRem/yr.
The cancer risk associated with that dose is

5.8E-04.

This is higher than the NESHAPS value, but it must be
kept in mind that a very conservative scenario was used
with no vegetation and extremely dusty conditions.

External Exposure

This exposure is another that must be considered for the
general population because of the remote location of the
IFAP/SF area. The assumption here is a 60 percent
occupancy. The committed effective dose equivalent
associated with this exposure is

657 mRem/yr

15 j@s
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with an associated cancer risk of

8.1E-04.

Appendix D.3 shows the calculations for the results
above.

4.0 ASSESSMENT ON THE NEED FOR A REMOVAL ACTION

Consistent with Section 40 CFR 300.410 of the National Contingency
Plan, the Department of Energy (DOE) shall determine the
appropriateness of a removal action. Eight factors to be
considered in this determination are 1listed in 40 CFR 300.415
(b) (2) . The following apply specifically to the concentrations of
contaminants present in the Inactive Fly Ash Pile/Southfield area:

40 CFR 300.415 (b)(2) (i)

Actual or potential exposure to nearby human populations,
animals, or the food chain from hazardous substances or
pollutants or contaminants.

40 CFR 300.415 (b) (2) (iv)
High levels of hazardous substances or pollutants or
contaminants in soils largely at or near the surface, that may
pose a threat of release.

40 CFR 300.415 (b)(2) (v)

Weather conditions that may cause hazardous substances or
pollutants or contaminants to migrate or be released.

These factors are considered appropriate as a result of. the
concentration of contaminants in the soils in the Inactive Fly Ash
Pile/Southfield area. There are apparent risks in this area when
one considers the worse-case scenarios discussed in the previous
section. However, the actual risks are minimal due to the present
stable surface conditions, which abate the release of contaminants
to the environment. It must be kept in mind that the scenarios
presented in the prev1ous section involved very conservative
surface conditions, i.e. no vegetation cover.

5.0 APPROPRIATENESS OF A RESPONSE

If a planning period of less than six months exists prior to
initiation of a response action, DOE will issue an Action
Memorandun. The Action Memorandum will describe the selected
response and provide supporting documentation for the decision.

16 17
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If it is determined that there is a planning period greater than
six months before ‘a response is initiated, DOE will issue an
Engineering Evaluation/Cost Analysis (EE/CA) Approval Memorandum.
This memorandum is to be used to document the threat of public
health and the environment and to evaluate viable alternative
response actions. It will also serve as a decision document to be
included in the Administrative Record.

The FMPC is currently on the National Priorities List and is in the
RI/FS process. The final remedial action will address the means of
removing or further stabilizing the contaminated soil and sediment
in the Inactive Fly Ash Pile/Southfield area.

17 18
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Table A
IFAP/SF Surface Soil Radiochemistry Results

(pCi/g) :

Sample Ra-226 Th-228 Th-230 Th-232 U-234 U-235 U-238
24-046 35.57 .30 164.00 .50 15.00 .60 16.00
24-081 18.67 .50 14.00 .20 2850.00 356.00 2940.00
24-123 184.19 .30 9.30 .20 7.20 .30 7.50
24-133 279.65 3.40 123.00 3.40 491.00 20.00 500.00
24-137 8.75 2.20 .90 2.40 254.00 40.00 216.00
24-142 4,21 4.80 1.20 5.30 99.00 4.20 94.00
24-151 49.53 .10 2.30 .10 8.50 .40 9.20
24-183 5.41 34.00 11.00 37.00 12.00 .70 11.00
24-189 48.39 .10 .20 .10 4.60 .20 6.60
24-196 33.99 .30 11.00 .30 105.00 4.40 108.00
24-212 .71 1.50 32.00 1.30 115.00 5.50 129.00
24-221 1.50 1.90 7.10 2.40 117.00 4.90 124.00
24-224 48.88 .90 59.00 .40 82.00 1.90 40.00 J
-24-235 16.70 .10 .10 .10 '44.00 1.90 42.00
24-241 29.30 .10 .50 .10 11400.00 2190.00 8600.00 "

3C)
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APPENDIX B
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Table B.1
C.I.S.
Oon-Site Laboratory Background Radionuclide Results
(pCi/q)

Sample I.D. Ra-226 Th-232 U-238
45-001 .40 .60 8.9
45-002 .80 .70 7.50
45-003 .50 .80 7.90
45-004 .50 .80 5.20
45-005 .60 1.10 5.00
45-006 .60 .20 2.10
45-007 .60 1.00 8.60
45-008 .70 .90 3.20
45-009 .80 1.10 8.90
45-010 .60 .50 7.30
45-010D .50 .60 9.30
45-011 .70 .80 5.30
45-012 .40 .80 4.40
45-013 .40 1.10 10.0Q0
45-014 .50 1.00 8.60
45-014S .50 .80 9.20
45-015 .50 .90 9.50
45-015S .70 .70 4.80

Avg. .57 .80 6.98
Standard .13 .23 2.41
Deviation .

21
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Table B.2

C.I.S.
Background Radiochemistry Results
(pCi/qg)
Ra-226 Th-228 Th-230
.63 NV .80
.94 NV .90 NV .70 .10 .90 "
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Table C.1
Radionuclide Concentrations in Borehole

Composite Samples (pCi/g)*

Borehole Ra-226 Th-228 Th-230 Th-232 U~234 U-235 U-238 "
1 9.0 .10 9.60 .10 9.10 .40 19.00
2 1.20 .20 .30 .20 2.00 .09 4.90
3 .80 .10 .10 .10 8.20 .50 24.00
4 2.10 .30 .50 .10 5.80 .30 9.20
5 17.00 .80 10.00 .50 3.80 .20 5.10
6 5.00 .10 .50 .10 2.60 .10 3.10
7 .70 .70 1.10 .60 15.00 .60 16.00
8 .70 1.30 .70 1.40 14.00 .80 17.00
9 .90 1.90 .50 2.10 15.00 .80 42.00
10 4.10 2.30 11.00 2.60 48.00 2.20 50.00
11 1.50 .20 .20 .10 3.70 .20 6.60
12 .60 .20 .10 .10 6.70 .20 9.00
Avg. 3.63 .683 2.88 0.66 11.16 0.53 17.16
Standard 5.38 0.76 4.43 0.88 12.52 0.58 15.02
| Deviation
;9§$?ults from the "Characterization Investigation Study", Roy F. Weston, Inc., November
N
&
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_ Table C.2
Organic Data Summary From Boreholes
in Inactive Fly Ash Pile/Southfield*

(ug/kg)
Borehole Aroclor 1242 Aroclor 1254 Aroclor 1260 Acetone Methylene
l Chloride
1 93.00 147.00 - —_—
2 -— 510.00 -— 250.00 _—
3 —-—= 39.00 -—- - —_—
4 —-—= 670.00 -—- —_— -
5 -—- 130.00 -— —_— _—
6 - 360.00 - -_— —_——
7 76.00 - 420.00 —_—— —_—
8 1.90 880.00 -— -— _—
9 42.00 —-——- 260.00 -_— —_—
10 5.70 290.00 - -_—— ———
12 -—- -—- 28.00 -—- -—-

* Results taken from the "Characterization Investigation Study"™, Roy F. Weston, November
1987.
Note: --- means not detected.
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rehole
lumber

-02

03

‘n Nov 16

Sample
Id

FMP-PS-24-00)

FUP-PS-24-011

FMP-PS-24-012

™o
=3

Batch
Number

e = —— - ——

8705-359-0080

8705-415-0010

8705-415-0030

TABLE C.3

IFAP/S8F INORGANIC DATA SUMMARY

Parameter

ALUMINUM, TOTAL

ARSENIO,
BARIUM,

CADMILIM,
CALGIUM,

TOTAL
TOTAL

TOTAL

TOTAL

CHROMIUM, TOTAL

COBALT,
COPPER,

TOTAL
TOTAL

IROH, TOTAL
LEAD, TOTAL
MAGHESIUM, TOTAL
MANGAHESE, TOTAL

MERCURY,
HICKEL,

10TAL
TOTAL

POTASSIUM, TOTAL
VAMADIUM, TOTAL
ZINHC, TOTAL

ALUMINUN, TOTAL

ARSENIGC,
BARIUM,

CADMINM,
CALCIUM,

TOTAL
TOTAL

TOTAL

TOTAL

CHROMIUM, TOTAL

COBALT,
COPPER,

TOTAL
TOTAL

IRDH, TOTAL
LEAD, TOTAL
MAGHESIUM, TOTAL

NICKEL,

, MANGAMESE, TOTAL

TOTAL

POTASSIUM, TOTAL
VANADIUM, TOTAL
ZING, TOTAL

ALUMINUM, TOTAL

ARSENIC,
BARIUN,

CADMIUM,
CALCIUM,

TOTAL
TOTAL

TOTAL

TOTAL

-y
2

-

Boncintrntlon

8987.91
6.00
87.68
2.85
32619.92
13.66
27.73
23.24
16055.08
11.04
15926.62
838.02
1.22
48.32
632.09
15.08
46.52

13062.2)

118.92
4.21
79382.49
10.38
9.76
12.83
21618.43
16.04
16823.27
392.57
28.15
1436.25
20.10

49.02

9621.36
3.70
S54.74
2.89
43109.15

tinit Of
Measure

- v -

Ma/Ka
Ma/Ka
HasKa
Ma/Kka
Haska
MG/7Ka
Maska
Mazka
Ma/Kag
MG/Ka
Maska
MGa/Ka
Ma/’sKa
Ma/Ka
Ma/ka
Maska
MG/Ka

MG/Ka
MGa/KQ
Has’/ka
Maska
uMa/Ka
Ma/Ka
Ma/Ka
Haska

- MG/7KG

Ha/Ka
Haska
Ma/Ka
MaskKa
Maska
MG/KaQ
Ma/Ka

Maska
HasKka
Ma’ka
MG/KQ

Ma’Ka

page
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. Nov 16 age 2
TABLE C.3 . poo
IFAP/8SF INORGANIC DATA SUMMARY
ehole Sample Batch Unit Of
imber Id . Number Parameter Concentratlion Maasure
03 FUP-PS-24-012 8705-415-0030 CHROMIUM, TOTAL . ! 19.63 MG/KQ’
COPPER, TOTAL 106.74 Ma/KO
IR0, TOTAL 16897.81 Ma/ka
LEAD, TOTAL ) 15.35 Ma/ka
MAGHESIUM, TOTAL 186728.29 MG/KQ
MAHGAHESE, TDTAL 328.%0 MWMasKa
MERGURY, TOTAL . .43 MQ/KaG
HICKEL, TOTAL 21.89 uaGaska
POTASSIUM, TOTAL 640.46 MQ/KaQ
VANADIUM, TOTAL 19.21 Ma/Ka
2ZIMG, TOTAL 43.17 MG/KG
04 FMP-PS-24-014 8705-415-0040 ALUMINUM, TOTAL 6673.40 MG/KaQ
ARSENIG, TOVAL 4.43 Ma/Ka
BARIUM, TOTAL T $1.07 MG/Ka
CADMIUM, TOTAL ' 2.12 Ma/Ka
CALCIUM, TOTAL 61643.90 MG/Ka
CHROMIUN, TOTAL 9.36 MWG/KG
COPPER, TOTAL - 9.57 MG/KaG
IRON, TOTAL 12797.79 MG/KAG
LEAD, TOTAL 15.98 Ma/ka
MAGHESTIUM, TOTAL ) 3028).44 MNG/KG :
MANGAMNESE, TOTAL ’ 461.77 MGQ/KQ \
MERCURY, TOTAL ’ .37 MG/Ka .
HICKEL, TOTAL 13.19 Ma/Ka
POTASSIUM, TOTAL $310.72 M@/Ka
VAMADIUM, TOTAL 16.17 MG/KQ
ZING, TOTAL 34.26 MQ/Ka
)8 FUP-PS-24-043 8705-415-0060 ALUNINUM, TOTAL 10429.87 Ma/ka
ARSENIO, TOTAL 4.89 Ma/Ko
BARIUM, TOTAL 48.37 Ma/ka
CADMINM, TOTAL ’ 3.07 Ma/Ka
CALOIU, TOTAL 3622.16 Marska
CHROMIUIM, TOTAL 14.75 Ma/’Kka
. GOPPER, TOTAL 11.27 Mar/kKa
- IRON, TOTAL 16397.12 MG/KG
LEAD, TOTAL 11.22 MG/Ka
MAGHESIUN, TOTAL 2826.85 Ma/kag =
MANOGANESE, TOTAL 319.16 Ma/ka fh
o &
Y

8¢
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rehole

Sample Batch
umber Id Humber
<08 FMP-PS-24-043  8705-415-0060
-06 FMP-PS-24-017 8705-415-0050

8705-426-0020

07 FMP-PS-24-~068

6¢

TABLE C.3
IFAP/S8F INORGANIC DATA SUMMARY

Parﬁmotor

MERCURY, TOTAL
HICKEL, TOTAL
POTASSIUM, TOTAL
VANADIUM, TOTAL
ZING, TOTAL

ALUMTHUM, TOTAL
ARSENIG, TOTAL
BARIUM, TOTAL
CADUTIUM, TOTAL
CALCIUM, TOTAL *
CIHROMIUM, TOTAL
COBALT, TOTAL
COPPER, TOTAL
IROH, TOTAL
LEAD, TOTAL
MAGHESIUM, TOTAL
MANQANESE, TOTAL
MERCURY, TOTAL
WICKEL, TOTAL
POTASSIUM, TOTAL
VANADIUM, TOTAL
2IHC, TOTAL

ALUMINUM, TOTAL
ARSENIC, TOTAL
BARIUM, TOTAL
BERYLLIUM, TOTAL
CADMIUM, TOTAL
CALCIUN, TOTAL
CHIROMIUM, TOTAL
COBALTY, TOTAL
COPPER, TOTAL
IRON, TOTAL
LEAD, TOTAL
MAQHESIUM, TOTAL
MAHNGAMESE, TOTAL
MERCURY, TOTAL
HICKEL, TOTAL
POTASSIUM, TOTAL

page
Unit Of
Concentration MNeasure

.12 Ma/KaQ

20.08 Ma/Ka .
348.48 MaA/Ka
16.60 Mas/Kq
19.76 MQ/KG
8593.72 wa/Ka
4.60 WMG/Ka
90.88 MG/Ka
3.26 WMa/Ka
32687.53 Ma/Ka
12.43 MQ/Ka
' 14.67 Mmaska
18.74 wasKka
19422.99 MG/KG
10.35 MG/KQ
190%94.89 MA/KG
1165.66 WG/Ka
.13 MG/Ka
35.86 MA/KG
466.71 Mar/Ka
18.74 MG/Ka
44.22 MG/KG
14636.47 MQ/KQ
7.06 MG/KG
72.81 MG/KQ
1.50 MG/KaQ
$.15 MasKa
60526.34 MG/KO
2).69 MGa/Ka
11.8) MGr/ka
19.11 wMaska
23842.80 MAZKQ
. 27.75 Ma/KaQ
10361.10 MasKa
687.36 Ma/Ka
.13 Mo/Ka
16.53 ME/KQ
1503.60 MGB/KG
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FMP-PS-24-068

FMP-PS5-24-066

FMP-PS-24-095

FUP-PS-24-097

€9
o=/

Batch
Humber

86705-426-0020

8705-426-0010

8705-426-0030

0705-426-0050

TABLE cC.3

IFAP/SF INORGANIC DATA SUMMARY

Parameter

e e -  n . - -

VAMADIUM, TOTAL
ZIHG, TOTAL

ALLMINUM, TOTAL
ARSENIO, TOTAL
BARIUNM, TOTAL
CADMIUM, TOTAL
CALCIUM, TOTAL
CHIROMIUM, TOTAL
COBALT, TOTAL
COPPER, TOTAL
IRON, TOTAL
LEAD, TOTAL
WABHESIlIM, TOTAL
MAHGANESE, TOTAL
HICKEL, TOTAL
POTASSIUM, TOTAL
SODIUM, TOTAL
VAIADIUM, TOTAL

_2IHG, TOTAL

ALUMINUM, TOTAL
ARSENIO, TOTAL
CADMIUM, TOTAL
CALCIUM, T0TAL
CHROMIUM, TOTAL
COPPER, TOTAL
JROH, TOTAL
LEAD, TOTAL
MAGHESIUM, TOTAL
MAHOANESE, TOTAL
MERGURY, TOTAL
HICKEL, TOTAL
POTASSIUM, TOTAL
VAHADIUM, TOTAL

. " ZING, TOVAL

ALUMINUM, TOTAL
ARSENIG, TOTAL

- -

Concieratlon

- - = - -

14433.12
5.05
70.08
4.85
113966.13
19.19
12.722
18.96
10726.04
32.98
29953.35
§64.37
25.90
1387.80
136.78
31.91
56.98

7406.99
$.62

3.68
187187.03
14. 11

Unit Of
Heasurae
MQ/KQ
Ma/Ka

nMa/Ka
Ma/ka
Ma/Ka
Ma’/Ka
Ma/ka
Ma/’kKa
Ma/Ka
MG/KG
naska
Ma/Ka
MG/KG
MG/Ka
Ma‘/ka
Ha/kKa
Ha’Ka
Ha/ka

" MA/KGQ

MG/Ka
Ma/Ka
Ma/Ka
Ha/ka
MasKa
Maska
uaska
Haska
Ma/Ka
Na/Ka
uvaska
Maska
maska
Haska
Maska

Ha/Ka

Ma/ka

page
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- e o - n -~ ——n -

FMP-PS-24-097

FMP-PS.24-130

FMP-PS-24-~167

1€

Batch
Humbar

- an e - - - -

8705-426-0050

8705-466-0010

8705-466-0020

TABLE C.3
IFAP/8F INORGANIC DATA SUMMARY

Parameter Concentration
BARIUM, TOTAL 205.08
DERYLLIUM, TOTAL 1.43
CADMItNA, YOTAL 3.82
CALCIUM, TOTAL 654215.80
CHROMIUM, TOTAL 16.79
CUPPER, TOTAL 23.45
JROH, TOTAL ) 14807.88
LEAD, TOTAL 65.95
MAGHESIUNM, TOTAL : 8523.686
MAHGANESE, TOTAL L. 7680.11
MERCURY, TOTAL .26
HICKEL, TOTAL N 12.20
POTASSIUM, TOTAL 1076.85
SODIUM, TOTAL 167.%)
VAHADIUM, TOTAL . 26.32
ZINMC, TOTAL Yo 46.42
ALUMINUK, TOTAL 7957.77
ARSENIC, TOTAL N 10.76
BARIUN, YOTAL 271.04
CADMILIM, TOTAL . 2.43
CALGIUM, T10TAL 12069.71
CHROMTIUM, TOTAL . 12.44
CUOPPER, TOTAL 22.45
IR0, TOTAL 7281.686
LEAD, TOTAL 13.278
MAGHESIUM, TOTAL 330§.81}
MAHGANESE, TOTAL 238.04
MERCURY, TOTAL ]
NICKEL, TOTAL : 13.25
SODIUM, TOTAL 189,35
VAHADIUM, TOTAL 29.408
ZIHC, TOTAL 36.24
ALUMIMUM, TOTAL 81%56.77
ARSENIO, TOTAL 5.91
BARIUN, TOTAL 78.49
CADMIUNM, TOTAL 3.39
CALCIUM, T10TAL - 74419.80
CIHIROMIUM, TOTAL oy 18.32

tinlt Of
Hsasuras

- - .- -

Ma/Ka
HasKka
Ma/Ka
na/ka
Maska
MG/ka
Maska
MO/KG
Ma/Ka
HaskKa
MG/KaG
Ma/KQ
MB/Ka

NG/Ka
MG/Ka
Ma/Ka
Ma/Ka
Ma/Ka
Ma/Ka
Ma/ka
Maska
Marka
Haskaq
Ha/kKa
Maska
Ha’Ka
Maska
Haska
Ma/kKa

Ma/Ka
Ma/Ka
MG/KG
Has/Ka
Marska

MG/Ka

page
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- -

- - o - -

FMP-PS5-24-167

cf

Batch
Number

- —— . - = - -

8705-466-0020

TABLE C.3
IFAP/SF INORGBNIC DATA SUMMARY

Parameter

- o v - - - o == " . Sm W n WGP Wm G e R n e e e

GOPPER, TOTAL
inou, VOVAL
LEAD, TOTAL
MAGHESTUM, TOTAL
MAHOANESE, TOTAL
MERCUNY, TOTAL
HICKEL, TOTAL
POTASSIUY, TOTAL
SONIUM, TOTAL
VAHADTIUM, TOTAL
ZIHC, TOTAL

Concentratlion

- - -

tinit Of
Measure
Ha/Ka
MNa/KO
Ma/Ka
Ha/Ka
Ma/Ka
was/ka
Ma/Ka
uaska
MG/KG
MA/KG
Ma/Ka

pagse 6
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TABLE C.4 HSLVOLATILES

Datsctizn Lindieaw
Lov wWacar® Low So1l/Sezize=m=c

Tolazilas CAS Yumter ez/L ug/Xz
1. CilsTomechaze 74=87=3 10 10
2. 3rc=czechane 74=33~9 10 10
3. Vizyl Calersida 75=]1=4% 10 10
4. Chl:zzzethane 75=30=3 10 10
S. Maghylene Chlozide 75=Q9=2 S s
8. Aceczane 67=34=1 10 10
7. Caziez Disullide 75=15=3 ] 5
8. l,i=dichlcrcechens 75=35=4 S s
§. l,i-dizklarzechane 75=35=3 5 ]
10. sr3izs=i,2-Diczhlorsethene 156=40=5 5 s
11. Chlazsdisr= §7=56=3 5 s
13. 1,2-34sxlorzezhane 107=06=2 5 s
12. 2-3uzancze 78=33-3 10 10
14, 1,1, =T0isazsrzsethane 71=55=4 5 S
15. CasBea Tatoaesalsride 568=23=-3 5 b
18, Vizyl Acs=zaza 108=15=4 10 10
i7. 3rezcdishlsromethans T5=27=4 S 5
13. 1,.,3,2=-Tacrachlercethaze 79=34=3 5 5
19, 1,2=-2¢ :‘Llorav:apane 78=37=5 S s
20. tTazs-i,3-Dicklsropropeze 1C061-02-5 ] 5
1. Trizklargethese 79=01-4 L S
22. Dikzrzochlorsmechane 124=48-1 5 5
23. 1,1,2=Tsichloroechane 79=00=5 5 5
24. 3ezzszme 71=43=2 s 5
25. eis~1,3-Dichlorapropene 10061-01=-5 S ]
28. I-<kisrsectayl Vizyl Ezher  110-73-3 10 10
27. 3zsmsisrs 75=25=2 5 5
28. l-Sexancne 391-78-6 10 10
23, <=dactyl-Z=vensancne 108-10=~1 10 10
3C. Teczzchlorsechene 127-18=4 3 3
31, Tsluene 108-38-3 S S
22. Cilsrstanzazs 108-30-7 . s s
33. Z:ky7l 3enzane 100=41=4 5 L
34, SiyTaze 10C=42-5 3 5
$. Tscal Xyleres ] 5
dMediuz Water Contraes Required Deteczion Limiss (CROL) for Volatila ESL
Cezpounds are 1CO tizes the izdividual Low Water C3DL.
Bredios Sell/Sedizent Cantraes Recuirad Detzcsicn Liaits (CROL) for Volacile
ESL Ccozpounds are 100 timas the izdividual Low Sofl/Sedizeazt CIOL.

-7
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TABLE C.5 HSL SE2MI-VCLATILES

Satection “iyica®

Low sacer~ v iail;Sesisent=

Cexg=valiirilas —AS_Yumber PT s PYTIY
8. Memoi 10895=2 18 0o
37. 3ts(3-laroecnyl) scner 1338 o 10 130
18. I=lorosasmsd 15=37=4 -] 330
19. 1. 2=0{calorovenzees l=7l=l 18 30
{,e=0{salarosansene 1Ctmide? 10 0
sl. lamxyi Alcosed 100=31=b 19 330
42. 1. 2-0tcalorosenzena 13=50={ 3 no
43. I~usgayizoened gmidm? 10 130
3La(2-Qloratsesropyl)
19818=324 10 130
10b=bdem$ e pol )
6. Y=nttTIs0=0toTOVYlasine $21=bbes? 18 130
7. lazacnioroetnsne bleil=t 16 130
4. Itesnoenzene 98095=3 p3-] 330
af. laowwrouns Te=89=t 10 130
30. I=Hitevooaened $8=73=5 2 30
3l. I.i=)ipucnyizaseed 105=7=> 10 130
52. lemszeic acid §5ed3~0 -] 1600
13. YMa(s=larvectexy) : .
Lli=91=L H-] 338
p 3 20ed3=2 10 pil.]
3. 20ed2=i io 330
N I1e10=1 10 by ]
$7. 1Ch=aT=d 10 pal.]
58. lexacnlocoocuczsdiens 87=58=3 10 138
2. s=Calaromi=machyionesal
] Lo €. 1)  $9=50=7 10 130
40. I~~eeayinaoacaslace 9leTd 19 20
4l. lezacaloragveiopencadiene Tedlen 10 130
$2. 2,4,5=T22s2lovoonenel $3=06=1 10 30
3. -T2 caloropaensi 1595 350 1600
46, =Qilarsoscncnaless $1e18=7 e 2
§3. I-NtsTosaslize 87 bms 30 1500
96. Jaesayt Menslsce 31113 g 20
§7. acssaontayiana L=t 18 33
¢d. l=dicrosaiilas 991 20 1500
§9. icxasvarness 13-12+4 18 p o]
7G. I.4=)initzocnemel Ii=28=9 0 1800
71. é=4tzcspnenei 1C0=2=7 0 1500
72. i deazotusan 132~6bnd w 138
73. 3, 0ta1cT30luene 122el=] 10 10
7oA. 1,5~)intcsotoluana §04~10~1 1 pal-]
73. Jtataylrac2alace Sontb=1 18 13
7§, s=larsonenyl Zhemyl
c3er 7C0372«3 18 30
IT. Tluaress 34=i 3=t 10 136
78. iwdtzosanilize 1C0=11=% s L5co
79. §,5=)1a1z20=1=nacayizhenel Jlb=il=| p{ 1500
10. $=itrosodizgenyisaiace 18=)0=a 10 p 1]
1. iedvcasasenyl 2hemyi ethar 10le$l=] 16 330
32. lazsealorocenzaca Li8elbmy 10 phi)
33. 2encagaloropnsasi 87=44=3. p 15600
84, Prsnsncarane 15=01=3 1] ]
43. sacaracese 120e127 10 130
$6. Ji=r=merizncnalacs 4albml 10 130
87. Iuorancaess 10b=tbm) 10 30
88. Pyvene 128=10=) 0 bei-}
49, lueyl lanzyi Mchalaza §3=8=7 b4 § 33
90. 1,3°'-3tealorobensidice 1=domi -] o
9l. lenza(slantaracese 16=53=3 lo 338
9%. Ms(i-vtapidaxyl)pnchalacs Li7=4l=] b1+ 30
91. Qirysaas L3-01-2 b} 330
94, Jgemezyl MNehalace 117 =4bem) 10 139
93. lanza(d)fluorancheas 05=it=) 10 3%
98. Sensa(s)luorancnans 07=g=d la 330
97. lanzo(a)pycens 0=12~4 10 p=l.)
98. I3deco(l.2,3-24)7yvsae 193=33=3 0 130
99. Jidansz(a,N)sncnrscens 33=70=3 1] b ]
100. 3enzo(g. h,i)perylans 191242 10 e

E¥adius Wecee Caacraet Required Jetsccios Liaf3s (CIT) for SemieVolatile
33% Zsapgounas are 1CO ti3ss tha iddividual Lav datar QL.

dwedsua So01i/Sedlzene Caserace lequizad Degsstias Liates (Q2ZL) Z3¢ Sami~
7elacile ISL Caspousds sre 60 tizes e 104ividusl Law Sef{l/Sedisent CI3%.

4




TABLE C.6 HSL PESTICIDES 1161

— -

Datecsion Lizizgw
Low Wacers Lew Soil/Sedi=am=~

Yestiziiag CAS Nuzmper uz/L ug/¥s

101. alzha=3HC 31%8=34=5 0.05 8.0
102. becs=3EC 319=35-7 0.03 8.0
103. delza=30C 319-36=3 .35 8.0
104, gac=z~-3HC (Lizdane) 58=39=3 Q.03 3.0
105. Zepcacklar 76=44=3 Q.35 8.3
1C6. Ald=iz 209=30=-2 0.05 8.0
107. dazcaczlor Iiaxide 1024=37=3 ° ~0.0S ’ 3.0
108. Zadesulfan I £3=338-3 Q.05 8.0
109. Dieldrd §Q=37=1 Q.10 15.0
110. 4,53"=2DE 7¢=35-3 0.10 16.0
111, Zadsiz 72~20-3 0.l10 16.0
112. Zadesuliam IZ 33213-45-3 9.10 6.3
113. 4,4'-3CD 4 72=54=3 0.10 15.0
114, Zadesulifaz Sullaca 1031-Q7-3 0.10 16.0
1S, 4,3'-3DT 30=29=3 Q.10 15.0

1158. Zadsiz Xacdre 53434=70=5 0.10 16.0 "

v

117. Meticxyehlor 72=43=5 0.5 80.0 A
118. Calsrdane 57=74=3 0.3 80.0
119. Toxaznene 8Q01-35-2 1.0 160.0
120. ARCCLIR~10LS 12574=11-2 0.3 80.0
121. ARCCLSZ-1221 11104=28=2 0.3 80.0
122. AROCLSR-1232 11141=15=5 0.5 80.0
123. ARCCLIR~1242 - 53643-21~9 0.5 80.0
124. ARCCLIR-1248 12872=-29=3 0.5 8e.0
125. AROCLCR-1254 11097=-49=1 1.0 16¢.0
1256. ARCCLIR~1250 - 11096=32~5 1.0 160.0

‘ewadiuz Fater Contrict Requizad Decscsionm Limits (CIDL) for Pescicida HSL
Ceopeunds ara 1CO tizes thie fzadividual Low Wacer CRUL.

fuadiuz Soil/Sedizenc Contrac: Requiced Detectiom Liates (CROL) for Pescicida
3SL ccapounds ars 15 tizes the individual Law Seil/Sedizenc CRDL.

*Detecszicn llaits listed for soil/sedizent are based oo vet weaight. The decec-
tien lizi:s calculazed by the latoratory for soil/sedizene, calculatad én dry
weighz basis, as vequired by the coneract, will be higher.
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TABLE

Cc.7

HSL INORGANICS

_‘Contract Required

Détection Limic

Analyte (ug/L)
Aluminum 200
Antimony 60
Arsgenic 10
Barfum 200
Beryllium 3
Cadmjum 5
Calclun 5000
Chromium 10
Cobalt 50
Copper 25
Iron - 100
Lead S
Magnesium 5000
Hanganese 15
. Harcury 0.2
Nickel 40
Potassium 5000
Salenium 5
Silver 10
Sodium 5000
Thallfium 10
" Vanadfium 50
Zinc- 20
Cyanide 10
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D.1

1161

Environmental Exposure to Airborne Contaminants

Average concentrations of the principle radionuclides at air
sample 1locations AMS 4, 5, and 6 are compared below to
concentrations in DOE Order 5400.5, which are modelled to
estimate an annual maximum committed effective dose equivalent
(CEDE) of 100 mREm/yr. The derived CEDE’s are as shown.

Avg. Airborne 5400.5
Concentrations DCG CEDE
Isotope (uCi/mi) (uCi/mi) mRem/vyr
Ra-226 8.3E-18 1.0E-12 8.3E-04
Th-228 < 9.7E-18 4.0E-14 < 2.4E-02
Th-230 < 9.1E-18 5.0E-14 < 1.8E-02
Th-232 < 9.1E-18 1.0E-14 < 9.1E-02
U-234 7.9E-17 9.0E-14 8.8E-02
U-235 4.8E-18 1.0E-13 4 .8E-03
U-238 1.2E-16 1.0E-13 1.2E-01

< 3.5E-01

The calculated risk coefficient for all cancer incidence
(including non-fatal cancer) is 125E-06 per Rem. If one uses
the above combined CEDE value of .33 mRem/yr, the 10 year
cancer risk becomes

(0.35 mRem/yr) x (10 yr) x (1.25E-07/mRem) < 4.4E-07.

Inhalation Exposure

The 1989 Environmental Monitoring Report gave environmental
air sample concentration averages for airborne dust at
approximately 35 ug/m’® ; this estimate is based upon
relatively dusty conditions. Using a RES RAD default value of
200 ug/m® , airborne concentrations can be estimated by the
following equation:

(X pCi/g soil) x (200 ug/m’) x (107 g/ug) x (10°*m®/ml) x
(107%uCi/pCi) = uCi/ml airborne

or:

(X pCi/g soil) x (2 x 10°*¥) = uCi/ml airborne

38
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Based upon average soil sample concentrations for the Inactive
Fly Ash Pile/Southfield the following values are obtained:

Soil Airborne

Isotope (pCi/q) (uCi/ml)

Ra-226 51.0 1.0E-14

Th~228 3.4 6.8E-16

Th-230 29.0 5.8E-15

Th-232 3.6 7.2E-16

U-234 1040.3 2.1E-13

| U-235 175.4 3.5E-14
| U-238 856.2 1.7E-13

These concentrations can be compared to DOE values in DOE
Order 5400.5, which gives the following derived CEDE’s:

Estimated 5400.5
Airborne DCG CEDE
Isotopes (uCi/ml) (uCi/ml) mReq r
4.
, 4
Ra-226 1.0E-13 1.0E-12 10.0-
Th-228 6.8E-16 4.0E-14 1.7
Th-230 5.8E~-15 5.0E-14 11.6
Th-232 7.2E-16 1.0E-14 7.2
U=-234 2.1E-13 9.0E-14 233.0
U-235 3.5E-14 1.0E-13 35.0
U-238 1.7E-13 1.0E-13 170.0
468.5

Using the same risk basis as in C.1, the following value for

a 10 year cancer risk is obtained:

(469 mRem) x (10 yr) x (1.25 x 107/mRem) < 5.8E-04.

38
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D.3

" External Exposure

1161%

;'7i9 assess this exposure path, the RES RAD model is used with
Using the RES RAD dose
.. 'conversion factors (DCF), and assuming a soil density of 1.8

- ,g/cm®, will give the following:

;-a 60 percent occupancy factor.

. Isotope

Ra-226
Th-228
Th-230
Th-232
U-234
U-235
.U-238

Avg. Soil
Concent.

(pCi/g)

51.0
3.4
29.0
3.6
1040.0
175.0
856.0

Volume

Concent.

(pCi /cm®)

91.4
6.1
52.3
6.5
1872.0
315.0
154.0

DCF

mRem/yr per
Ci/cmd)

8.6
7.4
1.0E-03
6.0E-04
7.0E-04
4.9E-01

7.0E-02

CEDE

{mem/yr)

472.0
26.8
0.032
0.023
0.78
92.6
64.4

656.6

Based upon the estimate of 657 mRem/yr, and the prior method,
the cancer risk becomes;

(657 mRem/yr) x (10 yrs) x (1.25 x 1077/mRem)

39

8.1E-04.




