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APPENDIX A 1

REMEDIAL INVESTIGATION DATA SUMMARY 2

3

A.1.0 INTRODUCTION 4
Appendix A summarizes and compiles data presented the Draft Final Remedial Investigation (RI) s
Report for Operable Unit 1 issued in February 1994. The primary objective of data collection 6
conducted for the RI Report for Operable Unit 1 was to develop a detailed understanding of the 7
nature of wastes contained in the waste pits, their impacts on the surrounding environment, and the 8

threat posed to human health and the environment. This detailed understanding was developed to the o~
degree necessary to: (1) support a decision process that determines if remedial action for Operable 10

Unit 1 is or is not warranted; and (2) support an evaluation of available remedial action alternatives 1

presented in the Feasibility Study (FS). 12
13

A.2.0 CONTENT OVERVIEW s
The data in Appendix A are presented in the following order: 15
16

® Waste pit content summaries 17

® Radiological, metals, and organic profiles of each waste pit, the Burn Pit, and the 18
Clearwell 19

® Specific media sampling results—surface water, sediment, soil, and air (radon flux) 20

® Biological sampling results 21

2

Summary statistics were performed on the large volume of RI data to simplify presentation for this FS 2
Report. Appendix A presents only those data which were determined through the data validation 2%
process and data useability assessment (both of which are described in detail in the Draft Final RI 25
Report for Operable Unit 1) to be usable for the purposes described above. Where appropriate, the 2
summary data tables presented here contain descriptive notes that provide additional explanations to 27

assist in understanding of this information. 23
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- == —TABLEAl -—- — — — . .
SUMMARY OF OPERABLE UNIT 1 WASTE PIT CONSTITUENTS
BASED ON PROCESS KNOWLEDGE
I Solids to Waste Pits (MT)" "
Constituent _Waste Waste Waste Waste Waste Waste
Pit 1 Pit 2 Pit 3 Pit 4 Pit 5 Pit 6
[Vanum @ | 1075 171 284 2,203 100 1432 |

Aluminum (Al) 9 55 687 0 706 0
Antimony (Sb) 0 0 0 0 0 0
Arsenic (As) 0 3 43 0 48 0
Barium (Ba) 0 1 15 0 16 0
Boron (B) 0 0 0 0 0 0
Bismuth (Bi) 0 0 0 0 0 0
Cadmium (Cd) 0 0 3 0 3 0
Calcium (Ca) 456 1,028 453 0 502 0
Lime [Ca(OH), from 3,776 2,308 37,939 0 40,645 0
neutralization]

Chloride (Cl) 0 2 26 0 29 0
Chromium (Cr) 0 0 2 0 3 0
Cobalt (Co) 0 0 1 0 1 0
Copper (Cu) 7 17 94 0 61 0
Dysprosium (Dy) 0 0 1 0 2 0
Erbrium (Er) 0 0 0 0 0 0
Europium (Eu) 0 ‘ 0 0 0f 0 0
Fluoride (F) 173 380 5 0 6 0
Gadolinium (Gd) 0 0 1 0 1 0
Holmium (Ho) 0 0 0 0 0 0
Iron (Fe) 48 135 1,056 0 886 0
Lead (Pb) . 2 4 26 0 17 0
Lutetium (Lu) 0 0 0 0 0 0
Magnesium (Mg) 684 1,528 539 0 634 0
Manganese (Mn) 156 343 1,797 0 1,071 0
Molybdenum (Mo) 0 2 37 0 41 0
Nickel (Ni) 0 0 0 0 0 0
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Solids to Waste Pits (MT)?

Constituent Waste Waste Waste Waste Waste Waste
Pit 1 Pit 2 Pit 3 Pit 4 Pit 5 Pit 6

Samarium (Sm) 0 o] 0 0 0 0
Sodium (Na) 0 38 655 0 726 0
Terbium (Tb) 0 0 0 0 0 0
Thorium (Th) - 230 0 4 65 0 76 o
Thorium (Th) - 232 0.4 0 0.4 73.8 5.0 0
Thulium (Tm) 0 0 0 0 0 0
Tin (Sn) 3 7 40 0 25 0
Vanadium (V) 0 16 270 0 299 0
Yttrium (Yt) 0 0 2 0 2 0
Ytterbium (Yb) 0 0 0 0 0 0
Zinc (Zn) 0 0 6 0 7 0
Ammonia (NH;) 0 2 34 0 38 0
Carbonate (CO,) 0 9 1,817 0 2,573 0
Magnesium Fluoride 11,952 10,694 41,183 18,263 5,056 7,750
(MgF,)
Phosphate (PO,) 137 321 511 0 487 0
Lead Oxide (Pb,0s) 0 25 425 0 471 0
Filter Aid (SiO,, 586 553 2,334 334 1,241 0
Sulfate (SO,) 0 116 1,990 0 2,205 0.
Vanadium Pentoxide 0 12 212 0 234 0
(V:05)
Nitrate (NOs) 0 11 324 0 291 ( 0
Hydroxide and Oxygen 0 0 11,042 0 1,041 0
Ions (OH",07)
Dolomite (CaO=MgO) 11,953 3,592 0 0 0 0
Unaccounted® 9,037 4,452 27,641 3,241 35,710 753
Totals 40,054 25,829 121,083 24,115 95,259 9,935

* See RI Appendix F.6.11 for further details.
® Includes unidentified materials in individual waste streams, such as unknown precipitated metals from the General Sump, non-
uranium portions of the graphite/ceramics and depleted residues, and non-thorium portion of the thorium wastes.
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SUMMARY OF OPERABLE UNIT 1 ENVIRONMENTAL STUDIES

FER/OUIFS/BJH/APP-A. TBL/0G/27/945:31pm

e

Use in RI
Nature
and = Risk
Studies Years Extent  Assessment Objective
Groundwater 1984 to 1985 X Identify the sources for the above-
background concentrations of uranium
detected in the off-site wells near the FEMP.
RCRA Groundwater 1985 to X Maintain site-wide compliance with RCRA
Monitoring Program Present regulations.
1986 Radiological Survey and 1986 X Identify elevated concentrations of
Analysis of Sediment Samples radiological constituents and identify if
from Paddys Run Creek sediment could be acting as an intermediate
' or secondary source of contaminants in
support of the FEMP Environmental
Monitoring Program.
Characterization Investigation 1986 to 1988 X X Aid in the formation of disposition
Study (CIS) ' alternatives for FEMP waste in support of a
Remedial Investigation/Feasibility Study.
Best Management Practices 1988 X Evaluate liquid discharges from a series of
Plan drainages located on FEMP property.
Waste Pit Area Storm Water 1989 to 1992 X Characterize the soils in the proposed
Runoff Control Removal construction area for transportation and
Action” disposal under RCRA regulations.
--Remedial 1987 to 1992 X X Characterize the nature and extent of
Investigation/Feasibility Study contamination, determine the associated risk
Sampling (RI/FS) to human health and the environment, and
evaluate potential remedial options.
Experimental Treatment 1991 to 1992 X Determine the extent of soil contamination
Facility (ETF) Removal Action from waste pit 5 sludge stored in the ETF.
Waste Pit Radon Flux Survey 1991 to0 1992 X Provide estimate of long-term average radon
emissions and verify average radon emissions
below National Emission Standard for
Hazardous Air Pollutants limit.
CERCLA/RCRA Background 1992 X X Establish nature of variability of background
Soil Study concentrations with respect to depth and soil
type. Obtain samples from area with
geology representative of the FEMP, and
analyze for constituents of potential concern.
003012
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TABLE A-6
‘ COMPARISION OF PROCESS KNOWLEDGE AND RI/FS SAMPLING*®
ESTIMATE WASTE PIT INVENTORIES
Pit 1 l Pit 2 l Pit 3 I
Process Knowledge® ] Process Knowledge | Process Knowledge
. Best RUFS* Best RUFS Best RUFS
Constituent Min | Max Est. Samp. | Min | Max Est. Samp. | Min | Max Est. Samp.
Est. Est. Est.
Uranium - - 1075 1600 - - 171 51 - - 284 810
Antimony - - 0 4.5 - - 0 0.7 0 2 1 7.5
Arsenic - - 0 0.6 0 7 3 3.0 2 460 43 2100
Barium - - 0 23 - - 1 19 - - 15 1100
Berylluim - - - 04 - - - 0.3 - - - 23
Boron - - 0 52 - - 0 2.8 0 5 0 23
Cadmium - - 0 0.8 - - 0 0.2 4 4 3 31
Chronium - - 0 10 - - 0 32 2 30 2 29
Cobalt - - 0 1.7 - - 0 11 1 2 1 54
Copper - - 7 4.6 - - 17 12 3 180 94 250
anide - - - 0 - - - 0 - - - 03
Lead - - 20 29 - - 4 8.7 1 - 26 89
Manganese - - 156 130 - - 343 25 2 - 179 2200
Mercury - - - 0 - - - 0 - - - 04
Molybdenum - - 0 1.5 0 6 2 1.7 6 460 37 33
Nickel - - 0 2.8 - - 0 14 1 3 0 37
Selenium - - - 0 - - - 0.8 - - - 6.1
Sitver - - - 54 - - - 0.5 - - - 6.8
Thallium - - - 0 - - - 0 - - - 0.9
Tin - - 3 25 - - 7 0 0 88 40 18
Vanadium - - 0 4.6 0 27 16 4.5 2 1500 | 270 700
Zinc - - 0 1.8 - - -0 15 3 82 6 31
@
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TABLE A-6 July 1, 1994
(Continued)
o o Cpits o pits | me T |
] T |
Process Knowledge Process Knowledge Process Knowledge
Constituent Min | Max | 2ot sgalmlis. Min | Max g:f‘ gmmps Min | Max | Do ;In/i)s.
’ Est. ’ Est. Est.

Uranium - - 2203 5700 - - 100 250 - - 1432 210
Antimony - - 0 9.9 - - 0 44 - - 0 0.1
Arsenic - - 0 0.3 1 310 48 140 - - 0 0.7
Barium - - 0 240 - - 16 2600 - - 0 ' 1.6
Beryllium - - - 1.7 - - - 1.2 - - - 0.1
Boron - - 0 25 - - 0 0 - - 0 0
Cadmium - - 0 1.1 3 3 3 0.7 -~ - 0 0.1
Chromium - - 0 46 1 15 3 9.5 - - 0 0.5
Cobalt - - 0 5.8 1 2 1 2.9 - - 0 04
Copper - - 0 17 2 100 61 700 - - 0 3.7
Cynanide - - - 0 - - - 0.2 - - - 0
Lead - - 0 4.2 - - 17 16 - - 0 1.0
Manganese - - 0 290 - - 1071 160 - - 0 2.7
Mercury - - - 4] - - - 0.1 - - - 0
Molybdenum - - 0 35 0 300 41 46 - - 0 0.3
Nickel - - 0 83 - - 0 11 - - 0 0.9
Selenium - - - 0 - - - 2.9 - - - 33
Silver - - - 24 - - - 1.2 - - - 2.7
Thallium - - - (] - - - 2.6 - - - 0.8
Tin - - 0 6.4 0 50 25 3.8 - - 0 0.2
Vanadium - - 0 18 1 299 257 380 - - 0 1.7
Zinc - - 0 6.7 2 54 7 20 - - 0 0.8

* All units are metric tons.

® Based on information from RI Table 1-12 and Appendix F.6.

¢ Based on information in RI Table 4-1.2.B through 4-1.8.B.
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