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ERRATA SHEET 

1. Whenever isotopic thorium (228, 230, 232) is presented in the plan it should be noted that in 

actuality It is thorium (227, 228, 230, and 232). 

2. Chloride and sulfate (Analytical Level V) should be added to the Laboratory Parameters on Table 

VII.S (Section 7, page 15, Groundwater), Table IX.7 (Section 9, page 32, Water [Impounded]), and 

Table ~.2 (Section 15, page 10, Groundwater [seeps]). 

3. On tables Vl.17, page 6-126; Vl1.7, page 7-19; Vlll.13, page 8-44c; IX.9, page 9-61; and IX.8, page 9-

33, in addition to samples collected for total radionuclides, filtered samples will be collected for 

dissolved radionuclides for comparison purposes . 
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EXECUTIVE SUMMARY 

Mound Plant is an integrated research, development and production facility that operates in support of U.S. 

Department of Energy (DOE) weapons and energy programs. It occupies 306 acres on the southern 

outskirts of Miamisburg, Ohio, approximately 1 o miles south-southwest of Dayton. Its current mission 

includes (1) research, development, engineering, production, and surveillance of components for DOE 

weapons programs; (2) separation, purification, and sale of stable isotopes; and (3) DOE programs in 

nuclear safeguards and waste management, heat source testing, and fusion fuel systems. Mound Plant is a 

government-owned facility operated under contract by EG&G Mound Applied Technologies. Mound Plant 

began operation in 1949 to investigate the chemical and metallurgical properties of polonium-210. Work 

has since expanded to include radium, actinium, uranium, protactinium, plutonium, thorium, tritium, and 

the stable isotopes of the noble gases. 

As a result of historic disposal practices and contaminant releases to the environment, Mound Plant was 

placed on the National Priorities Ust (NPL) on November 21, 1989, as set forth in Appendix 8 of the 

National Oil and Hazardous Substances Pollution Contingency Plan (NCP), 40 CFR 300 (54 Federal 

Register 48184). Pursuant to sections 120 and 105 of the Comprehensive Environmental Response, 

Compensation, and Liability Act (CERCLA), 42 U.S.C. Sections 9620 and 9605, as amended by the 

Superfund Amendments and Reauthorization Act of 1986 (SARA), the DOE and the EPA entered into a 

Federal Facilities Agreement (FFA) on August 7, 1990; the DOE was deemed the lead agency. The 

agreement (EPA Administrative Docket No. VW-'90-C~75) became effective October 12, 1990. 

The Statement of Work of the FFA requires the DOE to conduct work, including a Remedial 

Investigation/Feasibility Study (RifFS) sufficient to characterize the site for all hazardous substances that 

potentially pose a threat to human health and the environment. The Site is defined in the FFA as any area 

where hazardous substances, pollutants or contaminants have come to be located due to the activities at 

Mound Plant. The RifFS of Mound Plant has been subdivided into nine operable units for managerial 

purposes (Figure ES.1). This work plan proposes the work necessary to conduct the RifFS for Site-Wide, 

Operable Unit 9 of the Mound Plant Environmental Restoration (ER) Program. Each operable unit is 

responsible for investigations of specific areas of the Site; each will be documented in individual work plans 

that will be submitted according to the approved FFA schedule. The Site-Wide, Operable Unit 9 focuses on 

contamination that has been released or migrated beyond the plant boundaries but does include limited 

on-plant studies of potential contamination of the air. surface and groundwaters, sediments, and soils. 

The Site-Wide, Operable Unit 9 remedial investigation/feasibility study (RifFS) has two main objectives. 

First, the work plan will provide a summary of the RifFS at Mound Plant in order to ensure that a 

comprehensive investigation will be performed. This objective is accomplished by summarizing the 
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conceptual models, exposure pathways and potential impacts to the public and the environment for all nine 

operable units. These summaries are included in the work plan, but are not in this Executive Summary. 

Once the individual operable unit Rls are complete, data from all the investigations will be compiled in 

order to present a comprehensive conceptual model and report. Second, specific field investigations will 

be conducted in the Site-Wide, Operable Unit 9 to address potential contamination and contaminant 

transport both within and outside the Mound Plant boundary. This will include regional studies to ascertain 

the background setting of the plant. Results of these studies will be reported in a series of interim reports 

or technical memorandums so that the data will be available during the other operable unit investigations. 

The Site-Wide field investigations proposed in this work plan include specific field activities on 

hydrogeology, residential wells, soils, surface water and sediments, meteorology and air quality, and 

ecology. Investigations will be phased so that data collected from early phases may assist in determining 

the number and locations of samples from later phases. Background measurements will include 

groundwater quality in the bedrock and Buried Valley aquifer, the natural chemical character of the plant 

soils and the chemical character of surface water and sediments from small watersheds of similar 

geomorphic setting. Results from the regional soil studies are required before true surface water, 

sediment, and soil background locations can be determined . 

Additional field investigations will be compared to background measurements to establish the current level 

of contamination in the groundwater, soils, sediments, and surface water that surround the plant. 

Investigations addressing surface features, geology, and land use will not require field work, but will require 

the compilation either of information from existing reports or data from the field investigations. A summary 

of the number and type of samples to be collected is given in Table ES.1. The analytical parameters focus 

on those chemical and radiological contaminants known to have been used at the plant. The list in Table 

ES.1 includes generalizations that may not be true for all investigations. Complete lists of actual analytical 

parameters in each investigation are presented in tables in the following sections of this Work Plan. 

A Quality Assurance Project Plan, Health and Safety Plan, and a Field Sampling Plan are provided as 

companion documents to this work plan. 

Geologic Investigations 

The Site-Wide geologic investigations will include compilations of stratigraphic and lithologic data across 

the site. No field work is required, as much of the data exists or will be collected as part of specific field 

work conducted in the hydrogeology, soils, or sediment investigations. Work that will be completed within 

the geologic investigations include the following: 

- the compilation of stratigraphic and lithologic data across the Site; 
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Investigation 

Hydrogeology and Groundwater 

Residential Wells and Cisterns 

Cistern Sediment Samples 

Soil 

Background soil near Mound 
Plant 

Airborne particulate assessment 

• • 
Table ES.1. Site-Wide Investigations, Operable Unit 9, Sample Parameters8 

Number of 
Field Parameters Sample Type Samples Analytical Parameters 

Organic vapor screening, Subsurface soil 86 maximum to Analytical list; USATHAMA 
radionuclide screening · geochemical depend on field explosives in on-plant borings only 

screening 

Subsurface soil 
- geotechnical 28 Geotechnical list 

Subsurface soil 
- x-ray diffraction 6 Clay mineralogy 

Temperature, pH, specific Groundwater Analytical list 
conductivity, dissolved -New wells 438 

oxygen, redox potential - Existing wells 568 

Temperature, pH, specific Groundwater 
conductivity, dissolved To be determined Analytical list except USATHAMA 
oxygen, redox potential explosives 

To be determined Analytical list except USATHAMA 
explosives 

Surf ace soil 48 (second phase 
to be determined! Analytical list, but no VOC 

analyses 

Subsurface soil 48 (second phase 
to be determined! Analytical list, but no VOC 

analyses 

Surface soil Analytical list; 20% of samples for 
-Chemical 32 USATHAMA explosives 
- Radionuclides 211 Tritium 

77 Isotopic thorium, isotopic uranium 
262 Isotopic plutonium 

Subsurface soil Analytical list 
-Chemical 32 Tritium 
- Radionuclides 211 Isotopic plutonium 

262 
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Investigation 

NPDES Outfall 001 

Main Hill Seeps 

Surface water and sediment 

Background 

Storm water retention and 
discharge system 

Other drainages (includes Great 
Miami River, South Pond and 
other drainages around the 
plant) 

• 
Table ES. 1. (page 2 of 31 

Field Parameters Sample Type 

Organic vapor screening, Subsurface soil 
radionuclide screening 

Subsurface soil 
- geotechnical/ 

mineralogical 

Organic vapor screening, Surface soil 
radionuclide screening 

Subsurface soil 

Subsurface soil 
- geotechnical/ 

mineralogical 

Temperature, pH, specifc Groundwater 
conductivity, dissolved 
oxygen, redox potential 

Organic vapor screening, Sediment 
radionuclide screening 

Surface water 

Organic vapor screening, Subsurface soil 
radionuclide screening 

Sediment 

Temperature, pH, specific Surface water 
conductivity, dissolved 
oxygen, redox potential 

Organic vapor screening, Subsurface soil 
radionuclide screening 

Sediment 

Surface water 

• 
Number of 

Samples Analytical Parameters 

18 to 42 Analytical list; 20% of samples for 
USATHAMA 

12 to 14 Geotechnical list 

24 Analytical list; 20% of samples for 
USATHAMA 

16 Analytical list; 20% of samples for 
USATHAMA 

8 Geotechnical list 

8 Analytical list, but no USA THAMA 
explosives 

24" Analytical list plus molybdenum, 
lithium, and particle size 
distribution; no USATHAMA 
explosives 

14 to 23" Analytical list plus molybdenum 
and lithium, but no USATHAMA 
explosives 

13 to 25 Analytical list plus molybdenum 
and lithium 

21 Geotechnical list 

36" Analytical list plus molybdenum 
and lithium 

21 Geotechnical list 

20 to 23" Analytical list plus molybdenum 
and lithium 

36" Analytical list 

12 to 18 Geotechnical list 

108" Analytical list 

15 Geotechnical list 

44 to 50" Analytical list 
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Analytical Parameter List 

VOCs 
Semivolatile organic compounds 
TAL inorganics 
Bismuth 
Fluoride 
USATHAMA-Iisted explosives 
TCL pesticides/PCBs ! 
Isotopic plutonium 1238, i239/240) 
Isotopic thorium 1228, 230, 2321 
Isotopic uranium (234/2J5, 2381 
Strontium-90 
Tritium 
Gamma spectrometryc 
Nitrate/nitrite 
Sulfate 
Chloride 
Total organic carbon 

PCB - polychlorinated biph~nyl 

• 
Table ES.1. (page 3 of 31 

Additional Analytical List for Water 

Nutrients (TKN, TPI 
Total dissolved solids 
Total suspended solids 
Alkalinity 
TAL inorganics (dissolved I 
Ammonia (surface water only) 
Radium-226 
Americium-241 
Nitrite (groundwater only) 

TAL - Target Analyte List, )ncludes dissolved and total metals and cyanide 
TCL - Target Compound List 
TKN - total Kjeldahl nitrog~n 
TP - total phosphorous i 
VOC - volatile organic compound 
USATHAMA- U.S. Army Toxic and Hazardous Materials Agency 
8 Most locations to be sampled twice 

Geotechnical List 

Particle size distribution 
Specific gravity 
Permeability 
Relative density 
Maximum density 
Moisture content 
Organic content 
Cation exchange capacity 

bUSATHAMA explosives: HtMX (Octahydro-1,3,5, 7-tetranitro-1,3,5, 7-tetrazocine), RDX (hexahydro-1,3,5-trinitro-s-triazine). NB (nitrobenzene), 
1,3-DNB (1,3-dinitrobenzehel. 1,3,5-TNB (1,3,5-trinitrobenzene), 2.4-DNT (2,4-dinitrotoluenel. 2,6-DNT (2,6-dinitrotoluene), 2A,4,6-DNT 
(2-amino-4,6-dinitrotoluenk tetryl (a-methyi-N,2,4,6-tetranitroanaline), 2,4,6-TNT (trinitrotoluene). and PETN (pentaerythrital tetranitratel. 

clncludes americium-241 ahd radium-226 (for soils), cobalt-60, cesium-137. potassium-40, bismuth-207. bismuth-21 0 and polonium-21 0. 
! 

• 
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- the revision of the preliminary isopach map of the unconsolidated glacial deposits 
across the Site; 

- the revision of the preliminary bedrock topography map of the Site; and 

- an update of the geologic cross-sections Incorporating ali recent data. 

The isOpach and bedrock topography maps will be compiled from existing Mound Plant data, some of 

which have been compiled and some of which have not. Other data will be compiled from the existing 

seismic refraction studies and other borehole logs prepared during the new· monitoring well and 

piezometer installations. 

Hvdroaeoloaic Investigations 

The Site-Wide hydrogeologic Investigations will address the hydrogeologic environment of Mound Plant 

and the nature and extent of groundwater contamination outside the Mound Plant boundaries to assess the 

effects of the plant on local water resources. The characterization of potential source terms within the plant 

is generally deferred to individual operable unit investigations. Work that will be completed within the 

hydrogeologic Investigations Include the following: 

- installation of new monitoring wells and piezometers 

- borehole geophysical tests 

- seismic refraction testing Site-wide 

- structural and stratigraphic mapping at an exposed railroad cut west of Mound Plant 

The work required to fulfill the Site-Wide objectives will be phased. The first phase includes the installation 

of 43 new monitoring wells, 5 of which are optional and depend on results of drilling the companion wells. 

Six deep bedrock wells will be completed at river stage to address the presence of regional bedrock 

saturation. Overall, the wells will be located where data is needed 1) to define lithology, stratigraphy, 

geotechnical and hydraulic properties of the bedrock and Buried Valley aquifer, 2) to define water quality 

within a suspected contaminant plume, and 3) to determine background water quality. The well bores will 

be sampled for geotechnical investigations to determine physical properties that may control water and 

conta~inant~OVfi!ment._ a~ ~he~lcal analyses~Jncl~i_!!g -~hemlcal~ metals, -~nd. ~i(Jnuclid~ A f~_ 

suite of geophysical tests will be run on six boreholes: natural gamma logging will be conducted on 20 

boreholes. The well installations will be consistent with the EPA (1988) Technical Enforcement Guidance 

Document (TEGD). After completion, ali new and existing monitoring wells will be sampled over two 

quarters to give a complete Site-wide view of groundwater contamination and prepare a Site monitoring 

Mound Plant, ER Program 
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plan. Table ES.2 summarizes the locations and purposes of the- new monitoring wells; their locations are 

shown on Figure ES.2. Twenty-seven new piezometers will additionally be installed as part of the first 

phase of investigations. These piezometers are designed to monitor water levels only and will provide 

additional data on groundwater gradients and flow directions in areas where little is currently known. 

Table ES.2 includes summaries of the locations and purposes of the proposed piezometers; their locations 

are shown on Figure ES.3. Additional monitoring wells or piezometers may be installed at a later date if 

additional data are required. Seismic refraction testing will be done to determine bedrock topography and 

thickness of overlying unconsolidated deposits associated with the Buried Valley aquifer . 

Mound Plant, ER Program 

Revision 4 
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Table ES.2. Summary of Proposed Monitoring Wells and Piezometers 

Well Well Completion 
Number Zone 

0322 Bedrock 
(first water) 

0323 Bedrock 
(first water) 

0324 Bedrock 
(first water) 

0326 Bedrock 
(first water) 

0326 Shallow bedrock 
(first water) 

0327 Upper BVA 
(water table) 

0328 Lower BVA 
(above bedrock) 

0329 Upper BVA 
(water table) 

0330 Lower BVA 
(above bedrock) 

0331 Weathered -
bedrock 
(first water) 

0332 Shallow bedrock 
(first water) 

0333 Lower BVA 

0334 Upper BVA 
(water table) 

- ----- -- ---

0336 Deep bedrock 
(river stage) 

0336 Upper BVA 
or Lower BVA 
• contingent 

0337 Upper BVA 
(water table) 
• contingent 

Mound Plant, ER Program 

Revision 4 

Proposed Location Redionale• 

Near asphalt-lined pond • groundwater quality 
• water level in bedrock 
• site monitoring 

South of WD Building • groundwater quality 
• water level in bedrock 
• site monitoring 

South of WD Building • groundwater quality 
• water level in bedrock 
• site monitoring 

Cluster with 0366 • groundwater quality 
Exact location to be determined • water level in bedrock 

SM/PP Hill • groundwater quality 
on SM/PP Hill 

• water level in bedrock 

City of Miamisburg • background groundwater quality 

Cluster with 0327 • background groundwater quality 
• venical hydraulic gradient 
• geotechnical sampling 
• borehole geophysics 

Library park· City of Miamisburg • background groundwater quality 
• water level 

Cluster with 0329 • background groundwater quality 
• venical hydraulic gradient 
• geotechnical sampling 
• borehole geophysics 
• water level 

City of Miamisburg Municipal Golf ·groundwater quality in bedrock 
Course • water level 

• probably background location 

NE corner of plant • groundwater quality 

Cluster with 0333 • groundwater quality 
·water level in upper BVA 
• water level 

Cluster with 0333 • groundwater quality 
• venical hydraulic gradient 

---- ---- ----- ----- • stratigraphy-of BVA ---- ---- --

Adjacent to nonhern ponion of • water level in bedrock 
Miami-Erie Canal • groundwater quality 

• stratigraphy 

NW of plant in area of seep water • groundwater quality 
ponding near railroad tracks • venical hydraulic gradient 

• water level 

Cluster with 0336 • groundwater quality downgradient 
• vertical hydraulic gradient 
• wat•level 

RifFS, O.U. I, ~Wide Work Plan 
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Well Well Completion 
Number Zone 

0340 Lower BVA 
(above bedrock) 

0341 Shallow bedrock 

0342 Lower BVA 
(above bedrock) 

0343 Lower BVA 
(above bedrock) 

0344 Lower BVA 
(above bedrock) 

0346 Unconsolidated 
deposits at top 
of bedrock 

0346 Shallow bedrock 

0347 BVA at top 
of bedrock 

0348 Deep bedrock 
(river stage) 

0349 Deep bedrock 
(river stage) 

- -

0360 Deep bedrock 
(river stage) 

0361 Shallow bedrock 
(first water) 

0362 Deep bedrock 
(river stage) 

Mound Plant, EA Program 

Revision 4 

Table ES.2. (page 2 of 5) 

Proposed Location Radionale• 

West of well 0312 • groundwater quality 
-water level in BVA 
- vertical hydraulic gradient 

West of well 0312 - groundwater quality 
- water level in upper bedrock 

Adjacent to wells 0166, 0167, - groundwater quality 
and 0304 - vertical hydraulic gradient 

- stratigraphy 
- geotechnical sampling 

Adjacent to well 0303 - groundwater quality 
- water level 
- stratigraphy 
- geotechnical sampling 
- clay mineralogy 

Clustered with well 0319 - groundwater quality 
- vertical hydraulic gradient 
- stratigraphy 
- geotechnical sampling 
- borehole geophysics 

South of plant drainage ditch; - groundwater quality 
north of Building 49 - stratigraphy 

- geotechnical sampling 
- borehole geophysics 

North of plant drainage ditch; in - groundwater quality 
test fire area - stratigraphy 

- geotechnical sampling 
- borehole geophysics 

North of plant drainage ditch; - groundwater quality 
adjacent to walla 0137 and 0316 - vertical hydraulic gradient 

- stratigraphy 
- geotechnical sampling 

Next to well 0113 - bedrock stratigraphy 
- groundwater quality 
- water level in bedrock 
- borehole geophysics 

Southwest of C.O.S. Building - bedrock stratigraphy 
- groundwater quality 
- water level in bedrock 
- borehole geophysics 

-- --- -- -
South of Building 1 06 near road - bedrock stratigraphy 

- groundwater quality 
- water level in bedrock 
- borehole geophysics 

Cluster with 0360 - groundwater quality 
- water level 

Along road east of well 0063 - bedrock stratigraphy 
- groundwater quality 
- water level in bedrock 
- borehole geophysics --

RifFS, O.U. I, sn.Wicle Work Plan 
February 1992 
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ES, page11 



• 

• 

• 

Well Well Completion 
Number Zone 

0363 Shallow bedrock 
(first water) 

0364 Shallow bedrock 
(first water) 

0366 Deep bedrock 
(river stage) 

0366 Lower BVA 
(above bedrock) 

0383 Upper BVA 
(water table) 

0384 Unconsolidated 
deposits at top 
of bedrock 

0386 Upper BVA 
(water table) 

0386 Lower BVA 
• contingent 

0387 Lower BVA 
• contingent 

0388 Upper BVA 
(water table) 

0389 Upper BVA 
or Lower BVA 
• contingent 

0390 Upper BVA 
or Lower BVA 
• contingent 

----- ----- ---
0391 Upper BVA 

or Lower BVA 
• contingent 

0392 Upper BVA 
or Lower BVA 
• contingent 

Mound Plant, ER Program 

Revlalon 4 

Table ES.2. (page 3 of 5) 

Proposed Location Radionale• 

Spoils area at base of SM/PP Hill • groundwater quality 
• water level in bedrock 
• upgradient well for Area B 

South slope of SM/PP Hill; near • bedrock stratigraphy 
well 0817 and seep 0609 • groundwater quality 

• water level in bedrock 

Cluster with 0326 • bedrock stratigraphy 
Exact location to be determined • groundwater quality 

Clustered with well 0320 on SW • bedrock stratigraphy 
edge of plant • groundwater quality 

• water level in bedrock 
• borehole geophysics 

Clustered with wells 0303 and • groundwater quality 
0343 • vertical hydraulic gradient 

• stratigraphy 

Upper parking lot near Building 98 • groundwater quality in upper 
tributary valley 

• water level 
• stratigraphy 

Southwest of Building 72 • groundwater quality 
• water level in transition area 
• stratigraphy 

West of well cluster 0137, 0316, • groundwater quality 
0347 • water level and flow directions 

• stratigraphy 

West of NPDES outfall 0002 • groundwater quality 
• water level and flow directions 
• stratigraphy 

Across railroad tracks west of • groundwater quality 
overflow pond • water level and flow directions 

Clustered with 0386 • groundwater quality 
• vertical hydraulic gradients 

Clustered with 0386 • groundwater quality 
• vertical hydraulic gradients 

--- ---- ------- -- - --- - ----- ------ ------ ----
Clustered with 0386 • groundwater quality 

• vertical hydraulic gradients 

Clustered with 0387 • groundwater quality 
• vertical hydraulic gradients 

RI/FS, O.U. 9, sn.Wide Work Plan 
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Well Well Completion 
Number Zone 

Piezometer Number 

P016 Upper BVA 
(water table) 

P017 Upper BVA 
(water table) 

P018 Upper BVA 
(water table) 

P019 Upper BVA 
(water table) 

P020 Upper BVA 
(water table) 

P021 Bedrock 
(first water) 

P022 Upper BVA 
(water table) 

P023 Shallow bedrock 

P024 Upper BVA 
(water table) 

P026 Upper BVA 
(water table) 

P026 Upper BVA 
(water table) 

P027 Upper BVA 
(water table) 

P028 Upper BVA 
(water table) 

P029 Upper BVA 
(water table) 

P030 Lower BVA 
(below till) 

-
Mound Plant, ER Program 

Revlalon 4 

Table ES.2. (page 4 of 5) 

Proposed Location Radionale• 

At old wells 0008 and 0108 along - provide correlation of water level with river 
river. stage 

- regional water gradients 
- part of continuous water level monitoring 
network 

West of well 0130 along river. - provide correlation of water level with river 
stage 
- regional water gradients 

East of Well 0130. - water level in BVA 

West of river. - determine if river servies es a hydraulic 
barrier 

West of river. - determine if river servies as a hydraulic 
barrier 

Tributary valley north of Building - replace 0242 and 0042 
43. - determine stratigraphy 

- water level on northern edge of tributary 
valley 

North of plant drainage ditch, near - determine stratigraphy 
building 42. - water level and flow directions on western 

end of tributary valley 

North of plant drainage ditch, near - pair with P022 to determine vertical 
building 42. hydraulic gradients in water flowing from 

the main hill. 

Teat fire area north of Building 87. - water level 
- stratigraphy 

West of well 0071. - water level 
- determine effect of production wells on 
groundwater flow 

West of waH 0071. - water level 
- determine effect of production wells on 
groundwater flow 

East of well 0071. - water level at base of spoils area 
- determine effect of production wells on 

--- --- g~~nclwater _flow ------ ---- -

West of well 0271. - water level 
- determine effect of production wells on 
groundwater flow 

West of well 0271. - water level 
- determine effect of production wells on 
groundwater flow 

West of well 0271. - clustered with P029 
- determine how production wells affect 
vertical hydraulic gradients 

RI/FS, O.U. I, SHe-Wide Work Plan 

February 1 e92 
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• Well Well Completion 
Number Zone 

P031 Upper BVA 
(water table) 

P032 Upper BVA 
(water table) 

P033 Upper BVA 
(water table) 

P034 Upper BVA 
(water table) 

P036 Upper BVA 
(water table) 

P036 _Upper BVA 
Iabove till) 

P037 Lower BVA 
(below till) 

P038 Lower BVA 

• (above bedrock) 

P039 Upper BVA 
(water table) 

P040 Upper BVA 
(above till) 

P041 Lower BVA 
(below till) 

P042 Lower BVA 
(above bedrock) 

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

• 
Mound Plant, ER Program 

Revision 4 

Table ES.2. (page 5 of 5) 

Proposed Location Radionale• 

Northeast of well 0076. • water level at base of spoils area 
• determine effect of production wells on 
groundwater flow 

Southwest of well 0076. • water level 
• determine effect of production wells on 
groundwater flow 

East of well 0076. • determine effect of production wells on 
groundwater flow from spoils area 
• stratigraphy 

West of well 0076 and old Route • monitor groundwater flow southwest of 
26. well 0076 in BVA 

Along river west of well 0301. • determine regional and vertical gradients 

Along river west of well 0301. • determine regional and vertical gradients 

Along river west of well 0301. • determine regional and vertical gradients 

Along river west of well 0301. • determine regional and vertical gradients 

Along river west of Saxony Road. • determine regional and vertical gradients 

Along river west of Saxony Road. • determine regional end vertical gradients 

Along river west of Saxony Road. • determine regional end vertical gradients 

Along river west of Saxony Road. • determine regional and vertical gradients 

RifFS, O.U. t, Site-Wide Work Plan 

February 1992 
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tentatively identified, but their installation will depend on the identification of groundwater gradients and 

flow direction and the need for further characterization of extent of contamination. 

Geologic mapping at the exposed railroad cut will be used to enhance bedrock stratigraphy and assess 

control of groundwater. 

Based on the present monitoring well network, concentrations of VOCs in groundwater appear to be 

greatest along the western plant boundary, immediately southwest of the Main Hill, and to decrease 

southward. Concentrations measured in 1990 in ER Program monitoring wells ranged up to 60 parts per 

billion (ppb) trichloroethene. compared to the drinking water standard (5 ppb). Tritium values in the same 

time period ranged up to about 11 nanocuries per liter (nCijL), about half the regulatory standard of 20 

nCijL. Concentrations of VOCs and tritium in the plant production wells ranged from no detection to 4 ppb 

and 3 to 5 nCijL, respectively. Considering that the water gradient along the western plant boundary may 

be west-southwest, off-plant contaminant migration may be imminent. Monitoring wells to be installed west 

of this will increase the data resolution. 

Municipal and Residential Well Investigations 

The municipal and residential well investigation is being initiated to ensure public health and safety and to 

support the risk assessment. It will address the following: 

- the number and location of municipal, industrial, and domestic supply wells and 
private cisterns within a two-mile radius of Mound Plant; 

the completion and construction information, use, and any previous chemical 
analyses conducted on the well water; and 

- the extent of contamination of the Buried Valley aquifer. 

The two-mile radius search may include areas probably unaffected by the plant, but potentially affected by 

other sources such as the old power plant, gasoline stations and light industries such as an old machine 

shop. The search, therefore, will consider the hydrogeologic system most likely to be affected by sources 

originating at the plant and will concentrate on the Buried Valley aquifer, the principal aquifer in the areas of 

Mound Plant. The potential is for 20 or more domestic wells in the Buried Valley aquifer to still be in service 
------------~-- --------------

• 

downgradient of Mound Plant. The proposed study area is shown in Figure ES.3. 

Soils Investigations 

The Site-Wide soils Investigations will address the nature and extent of contamination of soils outside the 

Mound Plant boundary due to local contaminant transport and regionally by airborne processes, as well as 

Mound Plant, ER Program 
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Geologic mapping at the exposed railroad cut will be used to enhance bedrock stratigraphy and assess 

control of groundwater. 

Based on the present monitoring well network, concentrations of VOCs in groundwater appear to be 

greatest along the western plant boundary, immediately southwest of the Main Hill, and to decrease 

southward. Concentrations measured in 1990 in ER Program monitoring wells ranged up to 60 parts per 

billion (ppb) trichloroethane, compared to the drinking water standard (5 ppb). Tritium values in the same 

time period ranged up to about 11 nanocuries per liter (nCi/L), about half the regulatory standard of 

20 nCi/L Concentrations of VOCs and tritium in the plant production wells ranged from no detection to 

4 ppb and 3 to 5 nCijL, respectively. Considering that the water gradient along the western plant boundary 

may be west-southwest, off-plant contaminant migration may be imminent. New monitoring wells and 

piezometers, to be installed west of the plant, will increase the data resolution. 

Municipal and Residential Well Investigations 

The municipal and residential well investigation is being Initiated to ensure public health and safety and to 

support the risk assessment. It will address the following: 

- the number and location of municipal, Industrial, and domestic supply wells and 
private cisterns within a two-mile radius of Mound Plant; and 

the completion and construction Information, use, and any previous chemical 
analyses conducted on the well water. 

The two-mile radius search may include areas probably unaffected by the plant, but potentially affected by 

other sources such as the old power plant, gasoline stations and light industries such as an old machine 

shop. The search, therefore, will consider the hydrogeologic system most likely to be affected by sources 

originating at the plant and will concentrate on the Buried Valley aquifer, the principal aquifer in the areas of 

Mound Plant. The potential Is for 20 or more domestic wells In the Burled Valley aquifer to still be In service 

downgradlent of Mound Plant. The proposed study area Is shown In Figure ES.4. The number of wells and 

cisterns to be sampled will depend on the number present. A representative sample_ will be taken; not all 

wells and cisterns will be sampled. 

Soils Investigations 

The Site-wide soils investigations will address the nature and extent of contamination of soils outside the 

Mound Plant boundary due to local contaminant transport and regionally by airborne processes, as well as 

Mound Plant, ER Program 
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SCALE IN MILES 

Note: 1. 1.5 and 2 mile radii shown. measured from plant locus . 

Mound Plant, ER Program 

R8Yialon 4 

Figure ES.4. Two mile radius for residential well investigation. 

RI/FS, O.U. 9, Site-Wide Work Plan 

February 1992 

• N 

Executive Summary 
ES, page 16 



• 

• 

the chemical characteristics of the soil types that occur at the site. Soil sampling below the Main Hill seeps 

will be done to investigate local accumulation of contamination. Additional specific soil investigations 

within the plant are scheduled to be performed by operable units responsible for geographic areas of the 

plant. 

Soil sampling to characterize airborne deposits will be conducted along sixteen major compass vectors to 

compile empirical data of historical contaminant deposition. This sampling is intended to characterize the 

results of deposition from historic emissions, principally plutonium from the SM/PP stack, tritium from the 

Main Hill stacks as well as other low altitude sources. Sample density and analytical parameters will 

decrease with increasing distance from the plant. Three perimeters are considered; the first at 1,000 ft, the 

second at 10,000 ft (Figure ES.5) and the third at 100,000 ft (Figure ES.6). Chemical analysis will be done 

on samples collected to the first perimeter only. The analytical parameters at these 32 locations will include 

the full suite of chemical and radiological parameters listed in Table ES.1. Analyses for tritium will be 

performed on samples collected out to the second perimeter, and on a limited number of samples to the 

third perimeter. Samples collected will assess the potential for tritium to accumulate in the moisture rich 

soil horizon in the regions most likely to have been affected by historic release patterns. Limited sampling 

for isotopic thorium and uranium will also be conducted out to the second perimeter. Sampling for 

particulate plutonium will be conducted to the third perimeter. Analysis will be performed for isotopic 

plutonium to assess the potential for resuspension and vertical migration. 

The chemical characterization of soil types for background characterization will be phased. Samples will 

be collected within the city of Miamisburg that represent the soil series types found at the Site. Samples 

taken at t~ese locations will be analyzed for the chemical parameters listed in Table ES.1. Results from the 

soil series sampling will be combined with results of the regional plume study to determine where true 

background conditions lie. The second phase of sampling will incorporate the State of Ohio guidance on 

sampling background conditions. 

Additional soil samples will be taken in borings along the sanitary sewer pipeline (NPDES Outfall 001) that 

trends west from the plant near the drainage ditch to the outfall at the Great Miami River (Figure ES. 7). This 

pipeline is part of the original 1947 plant construction and was fitted with a plastic liner in 1981. The 

potential exists-that-this-pipeline may have contributed_to_the_historic_tritium contaminatlo_Qjn the Buried __ ~ 

Valley aquifer. No sampling for less mobile contaminants has ever been performed. Six boreholes and an 

optional seventh will be sampled at 5-ft intervals to about 15 ft and a maximum depth of about 25 ft. 
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• Sediment and Surface Water Investigations 

• 

Although considerable engineering has gone into controlling the situation, the potential exists for the 

surficial erosion of radioactively contaminated soils to contribute to off-plant transportation of contaminated 

sediments. The surface water and sediment investigations will, therefore, address all watersheds (Figure 

ES.B) originating in or passing through Mound Plant in order to assess surface transport of contaminants 

and any associated contamination off the plant. Water and sediment sampling will be based on hydraulic 

considerations. The investigations will include the following: 

- the main plant drainage ditch and the sediment settling basins and ponds along it; 

- surface water and sediments from the new property; 

- surface water and sediments within the south part of the Miami-Erie Canal, the 
ephemeral stream from the new property and the overflow ditch to the Great Miami 
River; 

- surface water and sediment along the Great Miami River to assess the effects of plant 
effluents as well as remobilization of regional soils into river sediments; 

- ponds and streams to be identified from results of regional soil sampling to assess 
effects of erosion and remobilization of regionally contaminated soils; and 

- surface water and sediments In locations considered to be background at river, 
stream, and pond locations removed from the plant. 

Water and sediment discharge from the main plant drainage ditch is controlled to comply with 

requirements of the National Pollution Discharge Elimination System permit issued to Mound Plant under 

the Clean Water Act. Surface water and sediment samples will be collected along the exposed reaches of 

the drainage ditch and the associated ponds for all parameters listed in Table ES.1. Investigations will be 

closely coordinated with the hydrogeology investigation as the ditch may be incised into a small tongue of 

the Buried Valley aquifer. 

Sampling from other watersheds will include a complete suite of analyses. Little is known about the 

physical stream characteristics of the subwatershed on the undeveloped south (new) property. It drains to 

the overflow creek and the outfall at the Great Miami River. Other streams and pending areas around the 

----- ---- plant will be- identified by -a reconnaissance mapp-ing- to ensure t-hat -they will be sampled.- -the Great Miamf 

• 
River will be sampled upstream of the plant in Miamisburg. and at three downstream locations . 
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Two pond and two stream locations will be identified from the results of the regional soil sampling 

investigations. One pond and one stream will be Identified in an area of no impact and another pair will be 

identified in an area of potentially high impact from airborne deposition. The former will be used as a 

background location (as identified). The latter will assess the potential for highest impact of contaminant 

erosion and concentration within surface water drainages. 

The investigations of the south part of the Miami-Erie Canal are intended to provide a comprehensive 

investigation of the sediment systems on and adjacent to Mound Plant and are based on the hydraulic 

characteristics of the system. The limited investigation of the south canal is not intended to replace any of 

the Investigations that may occur within Operable Unit 4 of the RifFS, which will focus entirely on the canal. 

Meteorology and Air Quality Assessment 

Meteorologic and ambient air quality associated with releases from contaminated sites will be addressed 

through a phased investigation. A comprehensive investigation of the Mound Plant ambient air from 

ongoing operations is beyond the scope of the ER Program. Meteorological data will be compiled from 

existing sources, either at the plant or from the National Weather Service. The Site meteorological data will 

be used to evaluate atmospheric transport and dispersion of contaminants. The potential for release of 

contaminants from the ER Program sites will be evaluated in Phase I. This phase will identify the sites and 

the contaminants suspected. The Phase I milestone is an addendum to this work plan that identifies the 

sample sites, sample parameters, and procedures specifications required to identify point source 

emissions. 

Phase II will be the implementation of the plan for point source sampling and analysis. Results of the 

analyses will be evaluated and incorporated into a dispersion model that will guide the recommendations 

for air monitoring. The Phase II report will include an evaluation of the appropriate use of existing 

monitoring stations or the installation of new stations, the methods and specifications required for 

monitoring. Phase Ill will implement the monitoring plan as appropriate. 

Land Use and Human PoPulation 

The 1988 census estimates provided by the Miami Valley Regional Planning Commission indicate that a 

population of 76,000 people live within an 8-km (5-mi) radius of the plant. The 1990 population estimate for 

the City of Miamisburg is 17,770, most which live to the north and east of the plant. The present data needs 

for describing land use and human population will be completed by reviewing the results of the 1990 

census as they become available, in addition to a safety analysis report now in preparation for the plant. 

No specific field work is planned. The census information will be used in the risk assessment and to update 
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the existing analysis in order to identify and describe the human population potentially affected by the 

plant. Sensitive subpopulations including infants, the elderly and pregnant women will be estimated by 

polling hospitals, schools, birthing clinics and retirement homes in the area. Considering the potential for 

off-plant migration of VOCs in groundwater, it appears prudent to focus efforts on the population of 

downgradient groundwater users (Figure ES.4). It is possible that 20 to 30 individual domestic wells may 

exist in the area downgradient of the plant. Use of surface water for strictly recreational purposes will be 

reviewed as well. 

Ecological Assessment 

An ecological assessment will include the plant and its environs and will be conducted on a phased basis. 

Terrestrial flora and fauna and their habitats, as well as aquatic fauna that inhabit the Site, will be cataloged 

by means of seasonal observation and mapped accordingly. During collection, this data will be compared 

to the protected and endangered species list to determine if any protected or sensitive species are present 

at the plant. The Site will be examined in order to locate any additional sensitive environments, such as 

wetlands. The wetlands delineation will follow the guidelines set forth in the 1989 "Federal Manual for 

Identifying and Delineating Wetlands," by the Federal Interagency Committee for Wetlands Delineation. 

Species observed at the plant that are consumed by humans or found in human food chains will be 

identified. Food chain organisms will be identified for future bioaccumulation studies to be conducted as 

part of additional phases. Tissue sampling Is reserved for the second phase when Site contaminant maps 

can be compared to habitat and species inventories. An addendum to this work plan wUI be submitted that 

will detail sampling and analysis specifications. Planning and performance of the ecological assessment 

will be closely tied to the specific need of the ecological risk assessment. 

Project Management 

There are two Site-specific considerations for the identification of Rl fFS tasks: 

- U.S. Environmental Protection Agency (EPA) guidance for CERCLA typically assumes 

that the RifFS is going to be performed by the EPA, whereas for the Mound Plant the 

DOE is the lead federal agency; and 

- The FFA between the DOE and the EPA includes specific requirements for RifFS 

tasks. ·-

The purposes of the FFA are to 1) identify interim remedial actions appropriate to the Site; 2) establish the 

requirements for the performance of the remedial Investigations; 3) Identify the nature, objective, and 

schedule of response actions to be taken at the Site; 4) implement the selected interim and final remedial 

actions in accordance with CERCLAfSARA; and 5) assure compliance with federal and state hazardous 

waste laws and regulations. 
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Accordingly, the RifFS tasks for Mound Plant were modified from the 14 tasks that have been identified by 

the EPA as standard federally led RifFS work plan tasks. 

RifFS tasks will include the preparation of the following standard documents: the Rl Report, the Baseline 

Risk Assessment (included in the former), and the FS Report. The FFA for Mound Plant requires the 

preparation of several technical memorandums (secondary documents) for the Rl, FS, and risk assessment 

process. The purpose of these technical memorandums is to provide preliminary analyses and 

conclusions In an incremental manner that facilitates regulatory review prior to the completion of the draft 

report, with the objective of expediting the review and approval of the report. 

The DOE Intends to achieve compliance with the National Environmental Policy Act (NEPA) during its 

RifFS at the Mound Plant. Responsibility for preparing NEPA documents resides In the DOE line 

organizations, as stated in a Secretary of Energy Notice (DOE Notice SEN-15-90). The DOE has recently 

proposed new NEPA implementing procedures {10 CFR 1021, 55 CFR 46444, November 2, 1990). From 

available DOE guidance, the Mound Plant has developed a strategy for NEPA compliance that states that 

each RifFS report will be an integrated NEPA/CERCLA document, probably meeting the requirements for 

an Environmental Assessment. In addition, a Supplemental Environmental Impact Statement (EIS) will be 

prepared for the Mound Plant that wm address the cumulative Impacts of ER Program remedial actions, 

ongoing plant operations, and the proposed Decontamination & Decommissioning Program cleanup of 

radioactively contaminated structures and soil. In order to keep the EIS from being a pre~ecisional 

document, It will address alternatives for a broad class of actions, while the integrated 

RifFS/Environmental Assessment will address more specific alternatives. 

The FFA between the EPA and the DOE provides that "each year DOE shall provide for US EPA approval 

an overall schedule for all ER Program activities at the Mound Plant.· The minimum contents of that 

schedule are the following: 

- remedial investigations/feasibility studies; 

- other studies; 

- proposed plan preparation; and 

record of-decision preparation.------

The schedule submitted to the EPA for approval will include different level of detail for different years, as 

prescribed by the FFA, including at least the following: 
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- monthly events for the current year; 

- quarterly events for the following year; and 

- yearly events for additional years. 

The schedule will be updated on a yearly basis and will be placed in the Administrative Record. 

In parallel with the schedules for the Mound Plant, the DOE prepares an Environmental Restoration and 

Waste Management Plan (Five-Year Plan) that Identifies, Integrates, and prioritizes environmental 

compliance and cleanup activities at all DOE nuclear facilities and sites nationwide. The Five-Year Plan is 

updated annually and Incorporates the availability of Congressional funding and application of a national 

prioritization system to environmental restoration and waste management activities conducted under the 

Five-Year Plan. It Is the intent of the DOE that schedules submitted to the EPA for the Mound Plant are 

consistent with the Five-Year Plan. 

Public Participation 

A community relations plan is included as part of this work plan. In addition to the community relations 

associated with the RifFS, Mound Plant conducts a broad-based community relations program for all plant 

activities. Public participation requirements for NEPA compliance will be integrated with RifFS activities to 

the extent possible. One CERCL.A requirement Is that an Administrative Record be maintained at a local 

repository. This Administrative Record will contain copies of work plans and reports . 
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·1. INTRODUCTION 

1.1. WORK PLAN PURPOSE AND SCOPE 

This document serves as a Site-Wide Remedial Investigation/Feasibility Study (RifFS) Work Plan for the 

U.S. Department of Energy (DOE) Mound Plant facility and follows the work plan format recommended by 

the U.S. Environmental Protection Agency (EPA) for conducting an RifFS under the Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCL.A) (EPA 1988c). The purposes of this 

work plan include the following: 

- To comply with the Federal Facility Agreement (FFA) between the DOE and the EPA 
(Administrative Docket no. VW-'90-C-Q75), and with Ohio state law. 

- To define the scope of a background report required by the FFA that will provide 
information and data previously collected by DOE. 

- To provide a summary of Mound Plant history and a review of previous response 
actions taken to prevent, investigate, or mitigate environmental releases or to comply 
with environmental regulations. 

- To provide an overview of the Mound Plant RifFS, including an initial evaluation, 
conceptual Site model, and preliminary assessment of impacts for each operable 
un~ · 

- To document the decision that no further action is required at this time for the Limited 
Action Sites, Operable Unit 7. 

- To describe the scope and objectives for specific sampling activities to be conducted 
on a Site-wide and regional basis under this work plan. Areas to be investigated 
include the following: 

- surface features, 
- geology, 
- hydrogeology, 
- residential wells, 
- soils, 
- surface water and sediments, 
- meteorology and air quality, 
- human population and land use, and 
- ecology. 

For each of these topics, there is a corresponding section of the work plan that contains a description of 

current understanding, an evaluation of data needs as prescribed by the FFA, and a rationale tor 

conducting the investigations. 

A field sampling plan (FSP), quality assurance project plan (QAPP), health and safety plan (HSP), and 

• community relations plan (CRP) have been submitted with this work plan as companion documents. Each 
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plan addresses specific elements of the Site-wide sampling and analyses necessary to obtain regional and 

background data on groundwater, soDs, surface water and sediments, air quality, and ecological 

assessments. Mound Plant Environmental Restoration (ER) Program standard operating procedures 

(SOPs) specific to each plan are appended, as appropriate. 

1.2. ENVIRONMENTAL RESTORATION PROGRAM DESCRIPTION 

The ER Program, formerty known as the Comprehensive Environmental Assessment and Response 

Program (CEARP), was Initiated by the DOE Albuquerque Operations Office (DOE AL) In 1984 to fulfiJIIts 

obligations under the following environmental laws: 

- CERCLA. as amended by the Superfund Amendments and Reauthorization Act 
(SARA) (40 CFR 300); 

- the Resource Conservation and Recovery Act (RCRA) (40 CFR 260-270); 

- the NatJonal Environmental Polley Act of 1969 {NEPA) (Volume 83, page 852 of the 
U.S. Statutes and Chapter 42, Section 4321 of the U.S. Code); and 

- the Atomic Energy Act of 1954 (Volume 68, page 1919 of the U.S. Statutes and 
Chapter 42, Section 2011 of the U.S. Code). 

The authority to Implement the ER Program Is derived primarily from the following DOE and DOE AL 

orders: 

- Comprehensive Environmental Response, Compensation, and Liability Act 
Requirements (DOE Order 5400.4); 

- Hazardous, Toxic, and Radioactive Mixed Waste Management (DOE Order 5480.2); 

- Prevention, Control, and Abatement of Environmental Pollution (DOE Order 5480.1, 
Chapter XII): 

- Environmental Protection, Safety, and Health Protection Information Reporting 
Requirements (DOE Order 5484.1 ); and 

- Proposed DOE NEPA Implementing Procedures (10 CFR 1021). 

The ER Program, which consists of three phases, Is patterned after the EPA CERCLA program. Phase I, 
-------.--- --- - --- -- ·---- --- - ------ --) --- --- -----

preliminary assessment/site Inspection (PA/SI). was completed at Mound Plant In 1986 and reported In the 

Installation Assessment Report (DOE 1986). Phase II, an RifFS, Is currenUy under way at Mound Plant. 

Phase Ill, remedial design/remedial action (RD/RA), wUIImplement the remedial alternative chosen In the 

feasibility study of Phase II. The RD/RA phase Includes the selection of a remedy; the production of a 

Record of Decision (ROO), which describes the chosen remedial action; the design of the remedial action; 

• and the actual performance of the remedial action. Figure 1.1 shows the three phases and the 
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components, or tasks, Included In each phase. These tasks have been identified by the EPA to describe 

the activities that are performed during the PAfSI, RifFS, and RD fAA phases of the CERCLA process. 

DOE Order 5400.4 requires Integration of CERCLAfRCRA with NEPA. and states that Integration wDI be 

achieved through the RifFS documents. This means that RifFS reports wUI also-be NEPA reports and wDI 

have some minor modifications. 

1.3. MOUND PLANTER PROGRAM 

Mound Plant was placed on the CERCLA ~.e., Superfund) National PrioritieS Ust (NPL) In November 1989. 

Pursuant to that status a CERCLA Section 120 FFA was signed between DOE and EPA (EPA Administrative 

Docket number VW-'90-C-075). This FFA became effective October 12, 1990 (EPA 19908). Because of 

this, the RifFS process at Mound Plant, as outlined In this work plan, follows the methodology that the 

Superfund program has established for characterizing the nature and extent of risks posed by uncontrolled 

hazardous waste sites and for evaluating potential remedial options (EPA 1988a). This approach Is a 

flexible process that Is taUored to specifiC circumstances of Individual sites and can be adjusted as 

additional Information becomes avaUable. 

The goal of the ER Program at Mound Plant Is to reduce adverse Impacts on public health and the 

environment by 

- reducing releases of hazardous or radioactive materials, and 

_- by bringing all Inactive wastes sites requiring remediation Into compliance with 
existing state and federal regulations and requirements. 

These goals wUI be accomplished, In part, by activities stemming from the RifFS process: 

- Investigating the nature and extent of contamination, 

- performing risk assessment(s) to Identify and evaluate potential threats to human 
health and the environment. 

- developing and evaluating remedial action alternatives to reduce these threats to 
acceptable levels, and 

- --;;---Implementing the selected remedial actions:-- - -- -- --- - -- --- -

The FFA between DOE and EPA contains both the procedural and substantive requirements for RifFS 

work (EPA 19908). As of June 1991, the DOE and the state of Ohio were discussing the participation of 

Ohio In the FFA. 
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The FFA defines the Mound Plant site as follows: 

..Site' shall mean any area where hazardous substances, pollutants or contaminants 
have come to be located, due to the activities at the Mound Plant (hereafter referred 
to as the Site). The U.S. EPA, after consulting with OEPA and U.S. DOE, may change 
the Site designation on the basis of additional Investigations to more accurately 
reflect the areas contaminated by hazardous substances, pollutants or contaminants, 
related In whole or In part to the Mound Plant. The work to be performed In this 
Agreement wUI conform to the definition of the Site as established by U.S. EPA. • 

Consistent with this definition, DOE Is proposing RifFS activities for a broad geographic area Including the 

area within Mound Plant as well as areas beyond the Mound Plant boundaries. 

Because of the magnitude and complexity of the Mound Plant RifFS, the Site has been divided Into 

operable units as a means of managing the Investigation. Regardless of the current subdMsion of the Site, 

the RifFS must uttJmately address all CERCLA- and RCRA-regulated environmental releases and not allow 

any problem to be overlooked. Also, the results of Investigating Individual operable units shall be 

assembled In aggregate to provide a coherent, unified understanding of the Site. 

The DOE has committed to full compliance not only with CERCLA, RCRA, and other environmental laws, 

but also with NEPA. DOE policy (SEN-15-90) WUI be Implemented during the RifFS with the recognition 

that NEPA Implementation Is dependent on CERCLA Implementation, but that the CERCLA process will 

remain independent of NEPA compliance. 

Assessment and possible remediation of Mound Plant wDI be completed In a comprehensive manner and 

wDI be enhanced by the division of the facUlty Into operable units. At the completion of the RifFS of each 

operable unit, the data and Information wUI be compDed by the Site-Wide Rl Report (RIR) In order to 

present a comprehensive, Site-wide characterization of Mound Plant. The division of operable units for the 

RDfRA may not correspond exacUy to that for the RifFS, and the number of RODs that WUI be necessary 

wUI be dependent In part on the outcome of the Rl fFS for the Individual operable units. 

1.3.1. Ducrhztlon and Scope of Operable Units 

The Mound PlantER Program presently encompasses 109identlfled or suspected release sites (Table 1.1). 

- --Because-of-the- number and-complexity of potentlal-release-sites-at-Mound-Piant,-the RI/FS has-been~

divided Into nine operable units to facDitate program management. These nine operable units and current 

objectives are as follows: 

- Area B, Operable Unit 1, Includes a historical waste disposal area (landfDI) from which 
there has been a known release of volatUe organic compounds to the Burled Valley 
aquifer. Two stages of the remedial Investigation have been performed for Area B, 
and a third Is underway (DOE 1987a,c; DOE 1989d). 
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Tablel.1. Ust of 109 Sites Presently Identified in the Mound Plant 
Environmental Restoration Program by Operable Unit 

Operable Unit #1 (Area B Groundwater): 
Site Sanitary Landfill 
Area 18, Site Sanitary LandfUJ cover 
Contaminated soUs and pond area (old landfUI) 
Area 2, WD Building filter-cleaning waste and crushed empty thorium drums 

Operable Unit 112 (Main HIU Seeps): 
Seeps 
Area 15, Crane tracks and Shielding from old SW cave 
Area 6, WD Building filter-cleaning waste 
Area F Chromium Trench 
Cooling tower basins 
Building E solvent storage shed 
Building G Garage Area 
Monitoring Well 0034 

Operable Unit #3 (Miscellaneous Sites): 
Farm trash area (previous owner) 
Underground sewer lines 
Paint shop area 
Powerhouse area fuel tanks 
Area C, waste storage area 
Building 61, former heavy equipment area 
01 Bum Structure 
Fire-fighting training facUlty pits 
Area I, Buildings 1 and 27 leach pits 
Building 27 sump area 
Building 27 concrete flume 
BuDding 27 solvent storage area 
Glass melter room sump 
WD BuDding drum staging area 
Area H, pyrotechnic waste disposal area 
Pyrotechnic waste shed 
Thermal treatment unit area 
Trash burner area 
Waste oil drumfield area 
Old firing range drum storage site 
Building 34 aviation fuel tank 
BuDding 51 waste solvent storage tank 

Operable Unit #4 (Miami-Erie Canal): 
(All parts comprise one site.) · 

Operable Unit #5 (Radioactively Contaminated soils): . 
Area 3, thorium drum storage and redrummlng area 
Sewage disposal buDding area 
Sludge drying beds 
Dredge spol drying beds 
Building 72 storage area 
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Table 1.1. (page 2 of 3) 

Area 5, radioactive waste line break 
Area 7, sol from SW cave and empty thorium drums 
Area 8, contaminated soDs from Areas 1 and 9 
Area 9, former thorium storage and redrumming area 
Area 10, concrete from Unit 4 Dayton operations 
Area 12, contaminated soil from Area 1 and SM BuDding operations 
Area 13, polonium-contaminated wood 
Area 20, radioactive waste line break 
Area 21, old bunker 
Area 22, orphan soD 
Area J, dredged material disposal and Hillside Catch Basin 
SpoUs disposal area. 

Operable Unit #8 (D&D Sites): 
Area 1, bulk transfer of thorium drums 
Area 4, WD BuUdlng Influent tanks 
Area 4A, overflow and sewage sludge drying pits 
Area 11, contamination from SM BuDding operations 
Area 14, radioactive waste line break 
Area 16, sanitary sewage septic tank and leach basin for the SM BuDding 
Area 17, area under the SM Building 
Area 19, underground waste transfer line 
Area 0, acid leach field 
Contaminated SoH Box Area 
Old sanitary wastewater treatment plant 
Radioactive waste lines 

Operable Unit #7 (Umlted Action Sites): 
Scintillation vial storage area 
BuUding 28 solvent storage area 
OS BuDding solvent storage shed 
Building B solvent storage shed 
Past hazardous waste storage area 
Hazardous waste storage area 
Radioactive/mixed waste storage area 
DrUIIng mud storage area 
BuDding B temporary drum storage area 
Test firing residual storage area 
Strainer 
Iodine absorption flter 
Ventilation hoods 
Retort 
BulldJng-9(ftiloCJdloUse --
Biodegradation unit 
Explosive waste storage bunker 
Building 1 sump 
Waste transport vehicles 
Glass melter feed drum 
Trash dumpsters 
Vapor degreaser 
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SW Building drum staging area 
Glass meltar furnace 

Table I. 1. (page 3 of 3) 

Off-gas treatment system Onductes 7 sites 
Deluge tank 
Venturi scrubber 
Cyclone demlster 
HEPAfllter 
WD fUter bank 
Recycle tank 
Leaf solution fUter 

Epoxy resin disposal 
Alpha wastewater treatment 
Beta wastewater treatment 
Cyclone Incinerator 

Operable Unit #8 (Inactive Underground Storage tanks): 
SO BuUdlng (3 tanks comprise 3 sites) 
WD BuUdlng annex (3 tanks comprise 3 sites) 

Operable Unit #I (Site-Wide): 
Plant drainage ditch 
Asphalt-lined pond 
Retention basins 
Overflow pond 

Mound Plant, EA Program 

Aevlalon 2 

RI/FS, O.U. I, SHe-Wide Work Plan 
June 1111 

Introduction 

Section 1' page 8 



• 

• 

• 

- Main HOI Seeps, Operable Unit 2, addresses potential release sites on the Mound 
Plant Main HOI, Including some peripheral groundwater seeps. Its scope Includes 
characterization of the indurated bedrock and unconsolidated overburden on the 
Main HOI, associated sons and groundwater. 

- Miscellaneous Sites, Operable Unit 3, includes those potential release sites for which 
little or no data are currently available and for which the collection of site-specific data 
In a limited field Investigation (DOE 1991 m) will enhance the scoping effort. At the 
conclusion of the field work and data validation a decision point Is ·scheduled. At this 
decision point a recommendation will be made whether to proceed with a full Rl /FS 
within Operable Unit 3, to reassJgn the sites to other operable units, or whether any of 
the sites require no further action. Since many of the sites undergoing limited field 
Investigation are within the plant valley, It Is conceivable that Operable Unit 3 may 
assume geographic responsibility of the plant valley for full characterization. 

- Miami-Erie Csnal, Operable Unit 4, addresses an abandoned segment of the Miami
Erie Csnal, west of Mound Plant, which contains plutonium-contaminated sediments 
from a 1969 waste line break, and tritium-contaminated soils. Although a mile long, It 
Is considered to be one potential release site. 

- Radioactively Contaminated Soils, Operable Unit 5, Includes soils with known or 
suspected radioactive contamination (DOE 1990c). The sites within Operable Unit 5 
are not currently scheduled for Decommission and Decontamination (D&D) under the 
D&D Program at Mound. It Is anticipated that as sites obtain funding under the D&D 
Program, they may be moved from Operable Unit 5 to Operable Unit 6, described 
below. Since many of the known radioactively contaminated sites are located on the 
SM/PP HUI, Operable Unit 5 has the geographic responslbUity for the SM/PP Hill. As 
with the Main HOI, Investigations of the potential source terms on the SM/PP Hill may 
require characterization of the bedrock and unconsolidated overburden. 

- Decontamination and Decommissioning (D&D) Program Sites, Operable Unit 6, 
Includes potential release sites with radioactively contaminated soils that are 
undergoing cleanup or are scheduled for cleanup In the near Mure. Because It Is 
already known that the contaminated soD wUI be cleaned up, and because the D&D 
Program Is an ongoing activitY under the Atomic Energy Act that reduces potential 
Impacts to human health and the environment, the scope of the RifFS for these sites 
Is verification of cleanup after the sol Is removed. The cleanup levels are to be 
determined through the CERCLA risk assessment process. 

- Umlted Action Sites, Operable Unit 7, Includes potential release sites that are believed 
to have no contamination based_ on a review of site histories and an August, 1990 
joint visual site Inspection by the DOE, the EPA, and the Ohio EPA. This work plan 
stipulates that no further action Is required, and no further documentation will be 
produced. Descriptions of the sites are Included In Appendix A. 

-- ·· ~- -- - fnactiVe-UndergroiJnd storage Tanl<s-,-op8ratile Unit a,Tricludes uilCferground Storage--· 
tanks primarily In the vicinity of the Waste Disposal (WD) BuDding. Its scope will also 
Include an early review to determine the regulatory status of all underground tanks at 
Mound Plant, and wUI result In a distribution of responslbDity for the tanks between the 
ER Program and a Mound Plant underground tank compliance program under RCRA 
Subtltte 1, to be administered by the state of Ohio . 
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- Site-Wide RifFS, Operable Unit 9, includes off-plant migration of contaminants in 
groundwater, soils, surface water and sediments, airborne contamination, and 
ecology. The Site-wide RifFS will additionally ensure that a comprehensive 
investigation is performed by compiling all data from individual operable unit 
investigations into a comprehensive report. Data reports from specific Site-Wide 
investigations conducted under this work plan will be initially reported in interim 
reports or technical memoranda to ensure that the off-plant and regional data are 
available early . 
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These operable units divide the Mound Plant and the Site into general geographic areas (Figure 1.2). Each 

operable unit will address all media sources and contaminants within its assigned boundaries. Media will 

include soils and groundwater, surface water and sediment, and air, as appropriate. Contaminants will 

include radionuclides, volatile organic compounds (VOCs), semivolatile organic compounds, metals, high 

explosives, and pesticides/polychlorinated biphenyls (PCBs), as appropriate. 

Characterization of the groundwater pathway and of the nature and extent of contamination In the 

groundwater Is an important element of the Mound Plant RI/FS. Four of the operable units have focused 

objectives with respect to groundwater: 

- Area B, Operable Unit 1, addresses contamination of the Buried Valley aquifer from 
historic landfill operations at Area B; 

- The Seeps, Operable Unit 2, addresses contamination of groundwater on the Main 
Hill; 

- Radioactively Contaminated Soils, Operable Unit 5, addresses potential 
contamination of groundwater on the SM/PP Hill; and 

- The Site-Wide RifFS, Operable Unit 9, Integrates the groundwater investigations and 
Includes specific investigations of regional water quality and off-plant migration of 
contamination from Mound Plant to the Buried Valley aquifer, Including the tongue of 
the Buried Valley aquifer In the plant valley . 

1.4. SITE SCOPING REPORT 

Prior to signing the FFA, the DOE was collecting and assessing data so as to develop a Site conceptual 

model to assess both the nature and extent of contamination and to identify potential exposure pathways 

and potential human and environmental receptors. In order to supply the data gathered during these 

previous investigations, a multi-volume seeping report Is being prepared. This report will provide 

descriptions and summaries of some of the current conditions and characteristics of Mound Plant, and will 

consist of at least the following volumes: 

1. Groundwater Data: February 1987-July 1990. Provides compiled and raw laboratory 
data reports (hard copy and electronic files) for groundwater sample analyses 
conducted by the ER Program from 1987 to July 1990. 

-- --2;--- Geo!oalc Loa and-We!llnformatlon-Reoort;-Provides a comprehensive well-location
map and complete well construction data for the Mound Plant environmental 
monitoring well network on- and off-plant property. 

3. Radiological Site Survey Report. Provides an Interpretive report for the radiological 
characterization of Mound Plant by the Site Survey Project and discusses sample 
collection, methodology, analytical techniques and equipment, and results within 
CERCLA RifFS requirements . 
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Figure 1.2. Index map of Mound Plant showing general geographic areas 
and operable unit boundaries as dllcussed in text. 
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4. Engineering Maos Series. Provides a series of maps that are required by the FFA, but 
that because of their size are generally difficult to reproduce . 

5. T ooographlc Map Series. Provides a series of topographic base maps covering 
buildings, roads, tanks, pavement, drainages, waterways, floodplains, wetlands, and 
surface water containments at 2-ft contour intervals. 

6. Photo-History Reoort. Provides historical perspective maps of past land use (waste 
storage and disposal) and construction activities (clearing, backfilling, reclamation, 
etc.) at selected areas of Mound Plant known to have been used for waste storage or 
disposal. These include Areas B, C, F, 6, 7, 8, and 9 (see Appendix A). 

7. Waste Management Reoort. Provides background information about the key plant 
programs, projects, and support operations to Identify waste generation; provides 
descriptions of the past and present waste storage and treatment facilities; provides 
summaries of past disposal practices and descriptions of on-plant disposal areas; 
and provides estimates and summary lists of hazardous substances generated. This 
list was evaluated to compile a list of analytical parameters for the remedial 
investigation (see Section 13) (DOE 1990o). 

8. Environmental Monitoring Data. Provides results of Mound Plant's environmental 
monitoring data from 1975 to 1989 Including uranlum-233 and -234 In rtver, pond 
waters, and sediments; plutonium-238 in rtver water and sediments; plutonium-238 in 
regional soils (measured In 19n only); and tritium In groundwater. 

9. Annotated Biblloaraphy. Provides an annotated bibliography of reports and 
documents compiled for the Site . 

10. Permns and Enforcement Actions. Provides a summary of past and present permits 
and registrations and regulatory enforcement actions conducted by the state and 
federal agencies (DOE 1991 p). 

11. Spills and Resoonse Actions. Provides summary of historical environmental spUis 
and releases and the local and state responses (DOE 1992). 

1.5. LEGAL DESCRIPTION OF THE SITE 

The Site, as legally defined In the FFA, extends beyond Mound Plant boundaries to Include any area that 

may have been Impacted by activities at Mound Plant. The Site Includes the Miami-Erie Canal, which Is 

west of the Mound Plant boundary. 

For the purposes of the RifFS, the Site Includes the Plant (Figure 1.3) and any area where hazardous 
--------- ------ ----- ------ ------

substances, pollutants, or contaminants have come to be located due to the activities at the Mound Plant. 

The boundaries of the Plant are Identified In Section I, below. In addition, tritium from the plant has come 

to be located In the groundwater under the city of Miamisburg and ConraD properties Identified In Sections 

II and IV, below. Plutonlum-238 has migrated from the Mound Plant to soU on city of Miamisburg property 

(the Miami-Erie Canal), Identified below. The properties Identified In Sections I, II, Ill, and IV below 
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constitute the principal areas of Investigation. Beyond these Immediate areas are Investigations of a 

regional nature In the process of determining the effects and boundaries of the Site . 
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SECTION I 

EG&G MOUND APPUED TECHNOLOGIES INC. 
MOUND PLANT 

MIAMISBURG OH 

Situated In the State of Ohio, County of Montgomery, Township of Miami, partly In the City of Miamisburg, 

being a part of Section 30 and Fractional Sections 35 and 36, Town 2, Range 5, .Miami Rivers Survey 

(M.R.S.), and being all of city lots numbered 2259, 2290, 4m, 4n8, and 4779, and part of out lot 6 lying 

within the corporation limits of the City of Miamisburg, and also a 35.5 acre parcel and a 24.2 acre parcel 

lying outside and adjacent to said corporation limits, being all of the tracts of land conveyed to the United 

States~ America by Instruments as recorded In Deed Book 1214 Pages 10, 12, 15, and 17, Deed Book 

1215, Page 347, Deed Book 1214 Page 248, Deed Book 1246 Page 45, Deed Book 1258 Page 74, Deed 

Book 1258 Page 56, Deed Book 1256 Page 179, Micro-fiche 81-376A01, and Micro-fiche 81-323A 11 of the 

deed records of said county; and being more particularly bounded and described with bearings referenced 

to the Ohio State Plane Coordinate System, South Zone, as follows: 

Beginning at a spike found {0.5' deep) and reset In concrete, being In the southwest 
comer of said Section 30 and the southeast comer of Fractional Section 36, said 
point being the center of Benner Road {40 feet R/W) and being referenced North 84° 
28' 10• West 3102.92 feet from a spike found {0.5' deep) at the Intersection of the 
center line of Mound Road (60 feet R/W) with the center line of said Benner Road in 
said Miami Tcwmshlp, and being the true point of beginning for the' land herein 
described; thence along the center line of Benner Road South 6l!f 32' 35• West 
958.79 feet to a raUroad spike found and reset In concrete; thence continuing along 
said center line of Benner Road South 73° 18' 20• West 31.01 feet to a raDroad spike 
found and reset In concrete, being a point In the East right-of-way line of the 
abandoned Miami and Erie Canal; thence leaving Benner Road and with said East 
right-of-way line for the following four courses: North 14° as· 35• West 62.14 feet to 
an Iron pin found; thence North 14° 11' so· West 440.75 feet to an Iron pin found; 
thence North 14° 4T 30• West 259.93 feet to an Iron pin found; thence North 14° 45' 
so· West 546.20 feet to an Iron pin found and reset In concrete In the East right-of
way line ot the Consolidated Railway Corporation; thence with said ConraD right-of
way line for the following 10 courses: North 75° 00' ss· East 85.04 feet to an Iron pin 
found and reset In concrete; thence North 3~ 16' 35• East 96.65 feet to an Iron pin 
set In concrete; thence North 80° 28' as· East 66.00 feet to an Iron pin found and 
reset In concrete; thence North 09° 31' ss· West 449.80 feet to a concrete monument 
found; thence North ago 26' 35• West 696.85 feet to an Iron pin set In concrete; 
thence North 0° 48' 25• West 616.81 feet to a concrete monument found; thence 
North 84° 43' 35• East 75.08 feet to an Iron pin set In concrete; thence along the ar~ 

--of a·curve-to the-right haVIng a---:-radlus-Of 3669.83-feet;-being-concentrlc-wlth-and-1SO 
feet distant, measured eastwardly at right angles, from the center line between main 
tracks~ said raBroad; for a distance of 744.94 feet to a concrete monument set, the 
chord ~ said curve bears North 03° 17' as· East 743.66 feet; thence South 84° 39' 20• 
East 1S0.34 feet to a concrete monument set; thence along the arc of the curve to the 
right having a radius ~ 3519.83 f• being concentric with and 300 feet distant, 
measured eastwardly at right angles, from the center line between main tracks of said 
raDroad, for a distance~ 1640.97 feet to a concrete monument found, the chord of 
said curve bears North ~ 36' ss· East 1626.15 feet; thence leaving said raUroad 
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right-of-way line South 84° 14' so· East 102.31 feet to a concrete monument found; 
thence South 05° 3T 45" West 90.03 feet to a concrete monument found; thence 
North 65° 35' so· East 809.36 feet to an Iron pipe found and being referenced South 
05° 4T 45" West 130.89 feet from a concrete monument found at the Northwest 
comer a said Section 30 and the northeast comer of Fractional Section 36; thence 
South 85° 04' 55" East 1023.90 feet to a concrete monument found; thence North Offl 
53' 15" East 231.00 feet to a concrete monument found on the West right-of-way line 
of Mound Road (60 feet R/W); thence South 84° 38' 15" East 30.00 feet to an Iron pin 
set In the center line of Mound road; thence South Offlsa• 15" West 100.00 feet to an 
Iron pin set; thence South 84° 38' 15" East 193.40 feet to a concrete monument set; 
thence along the center line of Mound Road South 05° 32' 40" West 2709.36 feet to a 
raUroad spike found; thence leaving said Mound Road North 85° 28' 20" West 111.00 
feet to an Iron pipe found; thence South 0~ 06' 55" East 714.44 feet to a concrete 
monument found; thence South 83° 59' 35" East 34.19 feet to a concrete monument 
found; thence South 04° 42' 45" West 2010.06 feet to a raUroad spike found (0.2' 
deep) and reset In concrete located In the center of Benner Road; thence along the 
center line of Benner Road North 84° 29' 45" West 1333.66 feet to the true point of 
beginning containing 305.116 acres more or less, and subject to all legal highways 
and easements of record. 

This description Is based upon an actual field survey of the described land conducted May, 1982 by 

Lockwood, Beale, and Jones, Dayton, Ohio. The map sheets produced by that survey are Included In the 

Site Scoplng Report: Volume 4- Engineering Map Series (DOE 1991h). 

SECTION II 

CITY OF MIAMISBURG 

Parcel 1 - Being 5.020 acres, more or less, situated In Sections 31, Township 1, Range 6, M.R.S. and 

Section 36, Township 2, Range 5, M.R.S., City of Miamisburg, Montgomery County, Ohio: as found In 

Montgomery County Auditor's Cttv of Mlamisbyrq Map Book 3, Page 34 (2nd Page), Part Index 15; with 

evidence of ownership In the name of the City of Miamisburg contained In Montgomery County Recorder's 

Deed Book 594, Page 410, recorded April28, 1927. 

SECT!ON Ill 

CONRAIL 

_________ P~_!_~ 4- Belng~~mat~-~.8 a_9!~._m()re _or I~SSd~-~pa!'!__of a ~ger pa~cel ~ntalnlng ~_:___~ ~cr~. __ _ 

• 

more or less, situated In Lot 2291, City of Miamisburg, Montgomery County, Ohio; as found In Montgomery 

County Auditor's City of Miamisburg Map Book 5, Page 3, Part Index 14; evidence of ownership In the 

name of Consolidated RaU Corporation contained In Montgomery County Recorder's .Deed Microfiche 78-

S02A01, recorded September 8, 1978 . 
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SECTION IV 

Located within the area bounded by Coordinates E-1, 493,500, E-1, 498,000, N-594,000 and N-600,000 

based on the State c:A Ohio lambert Coordinate System, South Zone, which Is located In Township 2, 

Range 5 and In partial Sections 30, 35, and 36 of Montgomery County, Ohio . 
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2. INSTALLATION BACKGROUND 

This section provides summaries of the hlstori of Mound Plant operations, previous activities performed In 

response to potential or actual environmental releases, and compliance with environmental regulations. 

2.1. HISTORY OF MOUND PLANT 

Mound Plant originated as part of the Manhattan Engineer District In 1943. Its purpose was to determine 

the chemical and metallurgical properties of polonium {DOE 1986). The work was performed for the U.S. 

Army at several locations in Dayton, Ohio, by Monsanto Research Corporation {MRC). In 1946, 182 acres 

were purchased for the permanent Mound Plant Site on the outskirts of the city of Miamisburg, In 

Montgomery County, Ohio (Figure 2.1). The Site Is approximately 10 miles south-southwest of Dayton and 

45 miles north of Cincinnati. In 1948, work being performed at the Dayton units was moved to this Site, 

and In January 1949, operations Involving radlonuclldes began. Some of the Dayton units were dismantled 

in 1950 and moved to Mound Plant to allow the short-lived polonium-21 0 (half-life 138 days) to decay away. 

The early Mound Plant programs investigated the chemical and metallurgical properties of polonium-210 

and Its applications, particularly the fabrication of neutron and alpha sources for weapon and non-weapon 

use. Investigations Involving uranium, protactlnlum-231, and plutonlum-239 were performed from 1950 to 

1963 as part of the national civilian power reactor program. In 1954, separation of the stable Isotopes of 

noble gases was begun. 

In 1954, the thermoelectric generator fueled with polonium-21 0 was Invented at Mound Plant and patented. 

This invention utilized heat from the radioactive decay of polonium-21 o. The first space nuclear auxiliary 

power (SNAP) generator, a SNAP-3A fueled with polonium-210, was demonstrated in 1959. The 

development of plutonlum-238 heat sources was started at Mound Plant In 1961 because of Its high 

specific activity and relatively short half-life (87.74 years). Since that time, heat sources fueled with 

plutonlum-238 have been developed and fabricated for use in thermoelectric generators and as heat 

sources for lunar experiments, weather satellites, navigational satellites, and spacecraft. The SNAP-27 

units left on the moon during the Apollo program and the satellite for the Jupiter Ay-By mission were 

powered by thermoelectric generators fueled with plutonlum-238 heat sources built at Mound Plant. Power 
- -- -- --- --- ~----- --- -- -- -- -- -- -- -- -- --- - -- -- -- -· - -- ---- -- - -- ----- ·- ---- --

• 

sources for the Mariner-Jupiter-Saturn mission were subsequenUy built. Mound Plant heat sources were 

used to power the Pioneer spacecraft and also to provide heat for the delicate Instruments. Other heat 

sources have been developed for use In life-support systems, swimsuit heaters, artificial hearts, and 

cardiac pacemakers (MRC 1985b) . 
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• In late 1954, Mound began construction on a thorium refinery, but never finished it. Approximately 6,000 

drums of thorium sludge were received in variably damaged 55-gallon drums. The thorium ore and 

sludges consisted of hydroxide, oxalate, and minor oxide. From 1955 to 1965, the thorium was 

repackaged about three times over, and the drums were stored in large groups (DOE 1991d). In 1966, the 

thorium was moved to bulk type silo storage in Building 21. The thorium was never processed at Mound 

Plant and was completely removed in 1974. Uranium sludge containing thorium \Cotter concentrate") was 

later obtained and used in small quantities for research purposes (DOE In preparation). 

In 1956, a new mission assigned to Mound Plant was the development, production, and surveillance of 

detonators for military applications. Development of explosives timers In 1959 led to their manufacture 

starting in 1963. The development and manufacture of ferroelectric transducers and firing sets 

(components that control initiation of detonators) began In 1962. All these programs are continuing. 

The first of several programs requiring tritium-handling technology was Initiated in 1954. Today, Mound 

Plant has an extensive capability for handling and studying tritium and tritium compounds for weapons or 

non-weapons applications. A facility also exists for the recovery and purification of tritium from all types of 

wastes generated at DOE sites that handle tritium. Facilities also exist for the development of tritium

containing materials and processes for weapons applications and possible manufacture (MAC 1985b). 

• In the early 1970s, as national concerns about the environment and the conservation of resources 

mounted, Mound Plant expanded Its comprehensive programs In environmental control, waste 

management, and energy conservation. In January 1975, Mound Plant formally came under the 

jurisdiction of the Energy Research and Development Administration upon dissolution of the Atomic Energy 

Commission. In October 19n, Mound Plant was Incorporated Into the Department of Energy complex. 

• 

An additional 124 acres of land south of the original 182 acres were purchased In 1981 to make up the 

current plant property (Figure 2.2). The new property remains undeveloped. 

Mound Plant Is now an integrated research, development, and production facility that operates in support 

of the DOE weapons and energy programs. Mound Plant manufactures nonnuclear components and 

tritium-containing components for nuclear weapons. 

2.2. SUMMARY OF PREVIOUS RESPONSE ACTIONS 

Mound Plant and the DOE have been responsive to environmental concerns for many years. Responses to 

environmental problems and concerns are described in the subsections below, and include the following: 
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1967-1971 
1969 
1973 

'1974 
1974-Present 
1975-1990 
1976 
1976-Present 

1976-1978 
1978 
1978-Present 
1979 
1982-1985 
1985 
1986 
1986-1987 
1987 -Present 
1987 -Present 
1987 
1988 
1989 

. 1990 

Modification of Tritium Wastewater Discharge Procedures. 
Ban on Open Burning and Uquid Chemical Disposal in Area B . 
Site Description and Safety Assessment. 
Plutonium Study at Miami Erie Canal. 
Environmental Monitoring. 
Potable Water Standards Project. 
Burled Valley AquHer Evaluation. 
National Pollution Discharge Elimination System (NPDES) Permitted 
Outfall 001 and 002. 
Construction of Surface Water Retention and Discharge System. 
Construction of Site Sanitary Landfdl. 
D&D Program. 
Environmental Impact Statement. 
Site Survey Project. 
Installation Assessment under CEARP. 
RCRA Waste Management. 
DOE Headquarters Environmental Survey. 
ER Program. 
Tritium Groundwater Assessment Program. 
Runoff Ponds Characterization. 
RCRA FacUlties Assessment. 
Mound Placed on NPL 
Groundwater Protection Management Program . 

2.2.1. Modification To TrHium Wastewater Discharae Procedures 

Before 1967, liquid waste discharges from tritium operations at the Mound Plant were collected In sumps 

and analyzed for tritium. If concentrations exceeded the radioactivity concentration guide of 1000 nCifL 

(FRC 1959), the sump water was metered Into a stream of raw supply water and, once diluted, was 

discharged through the storm sewer runoff ditches, to the site drainage ditch, to_ the Miami-Erie Canal, and 

finally to the Great Miami River (Styron and Meyer 1981). 

A waste disposal facility was built in 1967, providing a centralized system for processing tritiated liquid 

waste. The combined waste stream was collected in holding tanks for assay and then discharged in 

batches with dUutlon water. The amount of tritium released was recorded by waste disposal operators. In 

1970, an automated monitoring system was Installed. In 1971, a slmUar monitoring system was Installed In 

the effluent pipeline (NPDES 001) that leads directly to the river (see subsection below). 

Mound Plant personnel decided In 1970 to discontinue the discharge of all tritium process waste liquids In 

- --- tavoTOt collectiOn. solidification, pacl<aglng, arifshlpment-to an- off.:ptant burialground approvect-by-the 

Atomic Energy Commission (AEC), now DOE. The Mound Plant was able to reduce Its liquid tritium 

releases from 2,330 curies (Cij In 1969 to 58 Clln 1975 and4.1 Ci In 1988 (Table 11.1). 

• 
Concurrent with tritium reduction In liquid effluents, releases of tritium to the atmosphere were greatly 

reduced. Through many waste management actions, stack emissions were reduced from 315.0 kllocuries 
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Year 

1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
19n 
1978 
1979 
1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 

----- - -----

Mound Plant, EA Program 

Revlaion2 

Table 11.1. Summary of Mound Plant Effluents 1959-1989 

Pu-238 
Air 

<"CI) 

250,125 
160 
140 
108 
252 

5,803 
30,442 
54,347 
5,720 

10,544 
4,342 

401 
74 
84 
28 
23 
15 
12 
14 
12 
15 
8 

21 
4 
7 
5 
6 
5 
5 
4 

Pu-238 H-3 
Water Air 
<"CI) (CI) 

31,527 
102,427 
240,644 
244,455 
313,932 
262,638 
206,750 
199,561 

24,900. 364,685 
243,800 275,856 
109,700 315,252 

7,420 179,468 
15,234 73,503 
60,586 30,483 
16,043 15,331 
19,755 10,031 
17,862 8,859 

2,973 6,206 
3,584 4,896 
4,947 7,346 
3,157 3,831 

n3 3,795 
1,110 4,285 
1,207 4,283 
1,003 4,293 
1,342 3,430 

991 4,795 
691 3,555 
472 3,863 
997 3,204 

1,419 41,534 

----- -- ---- - ------

AI/FS, O.U. 9, sn.Wide Work Plan 
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H-3 
Water 
(CI) 

169 
202 

2,332 
250 
399 
244 
149 
105 
58 
46 
57 
32 
34 
26 
22 
14 
8 
8 
6 
6 
6 
4 
6 
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(kCQ In 1969 to less than 9.0 kCI In 1975, although the tritium Inventory at Mound Plant remained constant 

during this period. The effluent release of tritium to the atmosphere In 1988 was 3 kCI (Table 11.1). The 

1989 release Included an accidental, one-time atmospheric release of 38,200 Cl on November 8, 1989. 

2.2.2. Ban on Ooen Burning, 1969 

From 1948 to 1969, solid and liquid chemical wastes were routinely burned In Area B (now Operable Unit 

1 ). Solid wastes may have consisted of administrative and laboratory trash Including paper, glass, wood, 

plastics, kitchen garbage, and bottled urine samples. Trash was typically placed In a metal bum cage to 

control ash emissions. Uquid and chemical wastes, perhaps consisting of beryllium, mercury, 

trichloroethane, carbon tetrachloride, nickel carbaryl, benzene, alcohol, photoprocesslng solutions, and 

plating materials, were typically Ignited and burned or occasionally allowed to soak Into the ground. In 

1969, a ban on open burning by the State of Ohio was enacted and Mound Plant began the dumping of 

solid wastes In disposal trenches in Area B. a process that continued until 1975 when the trash was moved 

to the Site sanitary landfUI. Beginning In 1969 and continuing to the present, chemical wastes are collected 

and disposed of off-plant. 

2.2.3. Site Description and Safety Assessment. 1973 

The Site Safety Assessment (Dames and Moore 1973) was conducted for the AEC, the predecessor of the 

DOE. The report was a comprehensive analysis of the entire plant and surrounding environs and Included 

information pertaining to plant operations, plant buUding design, geography and demography, nearby 

industrial, transportation and military facilities, meteorology, surface and ground water hydrology, geology, 

and seismology. Information was obtained from MAC (the plant operating contractor), literature reviews, 

field surveys, field and laboratory analyses, and Interviews with various public and private agencies and 

Individuals. The study concluded that 1) a nearby Industrial accident was unlikely to affect the plant's 

operations; 2) operations could be affected by an accident within the plant, but no areas of concern were 

identified; 3) all safety-related structures were above the worst conceivable flood conditions; and 4) all 

safety-related buDdlngs were designed to maintain an adequate factor of safety and are founded on 

bedrock. 

2.2.4. Plutonium Study for the Miami- Erie Canal. 1974 

In 1974, an extensive study was conducted to determine the cause, extent, and health and safety Impacts 

. of the 1969 accidental release of plutonlum-238 Into the abandoned Miami-Erie Canal and adjacent 

waterways (Rogers 1975). APproximately 1, 750 soli samples were collected and analyzed for plutonium-

• 238. Core samples of 1.5 m (5 ft) lengths were divided Into fiVe equal sections to determine concentration 

Mound Plant, ER Program 

Revlalon 2 

RifFS, O.U. 9, Site-Wide Work Plan 
June 1991 

Installation Background 
Section 2, ,.g. 7 



• 

• 

as a function of depth. Additionally, scoop and 5 em (2-inch) plug samples were taken in land areas near 

the waterways to determine surface concentrations. The maximum concentrations occurred 17 m (55 ft) 

north of the one-way flapper valve In the North Canal and midway down the South Canal. The maximum 

plutonlum-238 concentrations found and their locations are presented In Table 11.2 (Rogers 1975). 

The Rogers (1975) study divided the canal into eight sections. A summary of these data indicated a total 

plutonium-238 inventory of 5.2 Cl with the majority of the inventory occurring in the South Canal (3.17 CQ. 

A breakdown of the total Inventory of plutonlum-238 In the Miami Erie Canalis shown In Table 11.3 (Rogers 

1975). The study Included a detailed release scenario for plutonium-238 In acidic solution from the 

ruptured pipeline. During normal operation of the plutonium processing facility at the Mound Plant, 

plutonium-238 waste In an acidic nitrate solution (at a concentration of approximately 5 [ppm]) was carried 

from the plutonium processing building to the WD drumming facility via an underground pipeline. On 

January 23, 1969, this pipeline ruptured, discharging plutonium nitrate solution to the surrounding soil. 

Plant workers noted brown fumes emanating from the ground surface as the acidic plutonium-238 solution 

was being neutralized, adsorbed, and Immobilized by the soils surrounding the pipeline (Rogers 1975). · 

Plant workers then shut down the waste transfer system. 

Excavation and removal of the contaminated soil around the pipeline ensued. During the excavation, three 

days of Intense rainfall occurred from January 28 through 30, 1969. Erosion from the excavated areas 

carried plutonium-238-contamlnated soU particles down the drainage ditch and off the Mound Plant site. 

The contaminated soU particles and runoff water were diverted Into the north and south portions of the 

Miami-Erie Canal. The runoff entering the North Canal was diverted into the North and South Ponds, which 

drain Into the Miamisburg storm sewer system and finally Into the Great Miami River. The runoff entering 

the South Canal flowed down the canal to an overflow ditch which drains Into the Great Miami River. The 

rainstorm also washed loose soil from drums containing contaminated soU, resulting in over1and flow and 

plutonium-238 deposition at the so-called Runoff Hollow, a shallow depression just west of the Mound 

Plant boundary. 

The acidic solution 1 molar (M) nitric acid (>1M HNO~ came Into contact with the calcareous native soli, 

causing an effervescent reaction when the calcareous limestone and dolomite In the soil neutralized the 

acidic solution. The capacity of the soil near the rupture site to buffer the acidic plutonium solution was 4 

---------io 1 ;I mUll-eQuiValentS-of ackfi>er gram of soU. After taking-Into acCount.the PH and th85o,.Ptlori nit9,•1t was---

• 
determined that essentially none of the plutonium would remain in solution after moving a very short 

distance through or on fresh soil (Rogers 1975). 

The 1974 study concluded with comprehensive risk analysis of the health risk to the general population 

around the Mound Plant. Mound Plant personnel and the Ohio Department of Health, the Ohio 
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Table 11.2. Maximum Plutonium-238 Concentrations of Sediment in 
Waterways Associated with Miami-Erie Canal 

Waterways 

Runoff hollow 
North pond 
South pond 

North basin 
South basin 

North canal 

Drainage ditch 

South canal 
Overflow creek 
River 

East bank near canal outfall 
East bank downstream 
Away from east bank 

Reference: Rogers 1975 

Mound Plant, ER Progr.m 
R.vt.lon 2 

Depth 
(m) 

0.30 
0.0 

0.0 
0.0 

0.91 

0.30 

0.30 
0.0 

0.61 
2.13 
1.21 

AI/FS, O.U. I, Site-Wide Work Plan 

June1811 

Maximum any~epth 
concentration 
nCifg :t 2u 

0.0314 :t 
0.0223 :t 

0.0653 :t 
0.208 :t 

4.56 :t 

0.749 :t 

3.8 :t 
0.270 :t 

0.0415 :t 
0.0037 :t 
0.0006 ± . 

0.0066 
0.0051 

0.0114 
0.028 

0.20 

0.013 

0.025 
0.034 

0.0081 
0.0013 
0.0002 
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Table 11.3. Inventory of Plutonium-238 in the Waterways Associated with 
Miami-Erie Canal 

Location 

Runoff hollow 

Drainage ditch 

North canal 

South pond 

North pond 

South canal 

Overflow creek 

Overflow creek outfall 

Reference: Rogers 1975 
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Plutonium 
Inventory 

(CI) 

0.0018 

0.082 

1.65 

0.0058 

0.0020 

3.17 

0.076 

0.260 

5.2 
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Environmental Protection Agency (OEPA). and the EPA concurred on the following issues regarding health 

Impacts of the Miami-Erie Canal (Cashman and Whitman 1974). 

- The elevated plutonlur:n-238 concentrations in the canals and ponds of the municipal 
park did not present an imminent or immediate threat to public safety. 

- Normal activities, swimming, fishing, and accidental ingestion of small amounts of soil 
would not result In radiation doses In excess of regulatory limits. Thus, It was not 
necessary to restrict use of the land In the park. 

- Significant health Impacts from Inhalation of contaminated sediments may occur If 
sediments are excavated, stockpUed and allowed to dry. However, this type of 
activity may be easUy prevented or controlled. 

2.2.5. Environmental Monitoring 

Interest In the health and safety of Mound Plant employees and the public Is manifested by an 

environmental monitoring program that has been In existence continuously since the plant began 

operations In 1948; formal reports have been generated only since 1975. Environmental reports and data 

summaries are published annually by Mound Plant through the National Technical Information Service, US 
Department of Commerce. Since 1985, Mound Plant reports to the EPA the results of environmental 

monitoring In compliance with the aean Air Act, 40 CFR 61 - Part H - National Emission Standards for 

Emissions of Radlonuclides Other Than Radon from Department of Energy Facilities. 

The fundamental objectives of the environmental monitoring program are the containment of radioactive 

waste and control of nonradioactive effluents to levels well within existing or proposed standards. As part 

of this control, all effluents containing polluting materials are controlled at each operating step and any 

releases of low-level airborne and liquid wastes to the environment are carefully managed and monitored. 

Also as part of the environmental monitoring program, air, water, vegetation, foodstuffs and sediment 

samples are collected from the environment at distances up to 48 km (30 ml) from the plant. These 

samples are then analyzed for the specific radlonuclldes handled at the plant. A summary of the 

monitoring program Is provided In Table 11.4 (EG&G 19898). Plutonium-2381n regional soUs was measured 

In the early to mld-1970s (MRC 1977) but Is not part of the current monitoring or surveillance program. 

Particulate samples_are collectectoff~plant by-the Air Pollutlon-ControtSectlon of_the Montgomery_County __ 

Combined General Health District, which acts as the Regional Air Pollution Control Agency for the OEPA 

Other sampling Is performed by personnel In the Mound Plant Environmental Section. Sample analysis 

and data reduction are performed by the Mound Plant Environmental Laboratory Group. A summary of the 

1988 background concentrations of radlonuclldes Is given in Table 11.5 (EG&G 19898). Data reports for the 
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Air Surveillance 

Off -plant: 14 locations 
On-plant 5 locations 
Stack Emission: 10 locations 

Water Surveillance - Off-o!ant 

River: 5 locations 
51ocations 

Pond: 71ocations 

Municipal Drinking Water: 
12 locations 
11ocation 

Well Water: 7 locations 
41ocations 

• Water Surveillance - On-o!ant 

• 

Effluent Water: 3 locations 

11ocation 

Well Water: 3 locations 
31ocatlons 

Silt Surveillance - Off-plant 

River: 5 locations 
Pond: 61ocations 

Mound Plant, ER Program 

Revlalon 3 

Table 11.4. Monitoring Program 

Sampling 
Frequency 

Weekly 
Weekly 
DaDy 

Weekly 
Monthly 

Ouarterty 

Monthly 
Monthly 

Monthly 
Ouarterty 

Daily 

Semimonthly 

Ouarterty 

Weekly 
Monthly 

Ouarterty 
Ouarterty 

AI/FS, O.U. 9, Slt8-Wide Work Plan 
February 1992 

Parameter 
Measured 

Tritium, plutonium, particulate 
Tritium, plutonium, particulate 
Tritium, plutonium, uranium 

Tritium 
Plutonium, uranium 

Tritium, plutonium, uranium 

Tritium 
Plutonium 

Tritium 
Plutonium, uranium 

Aow, suspended solids, 
flvEKJay chemical oxygen 
demand, fecal coliform, 

. pH, oil and grease, chemical 
oxygen demand, residual 
chlorine, dissolved solids, 
tritium, plutonium, uranium 

Cyanide, chromium, 
cadmium, nickel, copper 

Total toxic organics 

Tritium 
Plutonium, uranium 

Plutonium 
Plutonium 
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Air Surveillance 

Vegetation and Fooclstuff Surveillance 

Vegetation: 6 locations 
Foodstuffs: 6 locations 

Environmental Level Surveillance 

Five Mediums: 6 locations 

Source: EG&G 1989a 

Mound Plant, ER Program 

Revlalon 3 

Table 11.4. (concluded) 

Sampling 
Frequency 

Annually 
Annually 

Monthly, 
quarterly, 
or annually 

RI/FS, O.U. 9, Site-Wide Work Plan 

February 1992 

Parameter 
Measured 

Tritium, plutonium 
Tritium, plutonium 

Tritium, plutonium, uranium 
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Table 11.5. Background Concentrations of Radlonuclldes for the Mound Plant 

Medium Location 

Air Station 119, 28 ml NW 
of Plant 

River water 20 ml upstream of plant 
on Great Miami River 

Surface water Pond, 38 mi SE of plant 

Groundwater Well, 36 ml SE of Plant 

River silt 20 mi upstream of plant 
on Great Miami River 

Pond silt Pond, 38 mi SE of plant 
(surface water 
location) 

Source: EG&G 1989a . 

Mound Plant, ER Program 
Revlalon 2 

Radionuclide 

Plutonlum-238 
Tritium Oxide 

Plutonium-238 
Tritium 
Uranium-233,234 
Uranlum-238 

Plutonlum-238 
Tritium 

Plutonium-238 
Tritium 
U"'nium-233,234 
Uranium-238 

Plutonium-238 

Plutonium-238 

RI/FS, O.U. t, SHe-Wide Work Plan 

June 1991 

Concentration 

0.2 ± 0.6 x 10"18 Cl/ml 
2.0 ± 1.5 x 10'12 ,.CI/ml 

n.d. 
n.d. 
o. 1 ± 0.1 x 1 o-9 ,.ca;mL 
o. 1 ± 0.1 x 1 o-9 ,.Ci/ml 

n.d. 
0.02 ± 0.09 x 10-6 ,..CI/ml 

0.1 ± 1.4 X 10'12 p.CI/ml 
0.06 ± 0.05 x 10-6 p.CI/ml 
0.2 ± 0.1 x 10-9 ,.CI/ml 
0.2 ± 0.1 x 10-9 ,.Cijml 

2.2 ± 8.4 X 10'9 ,..CI/g 

0.6 ± 1'.7 X 10-9 "CI/g 
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years 1976 to 1989 were summarized in the Site Scoping Report: Volume 8- Environmental Monitoring 

Data (DOE _1991 e). 

2.2.6. Potable Water Standards Pro!ect. 1975- 1977 

The Potable Water Standards Project (Dames and Moore 19768; Styron and Meyer 1981) was conducted 

by Mound Plant to ascertain the extent and concentration of tritium In groundwater at the plant to comply 

with the Safe Drinking Water Act National Interim Primary Drinking Water Regulations (40 CFR part 141, 

July 9, 1976). The off-plant study of tritium In the groundwater was complemented by the Buried Valley 

Aquifer Evaluation project. The project Included a review of the plant hydrogeology and tritium sources 

from the plant. Historical emissions and monitoring data were reviewed and supplemented by an on-plant 

sampling program which Included test borings, monitoring well Installation, and soil and water sampling 

and analysis. Monitoring wells were Installed In 1975 and 1976; some of these wells were destroyed during 

the construction of the overflow pond and Site sanitary landfill, but at present a few remain In the ER 

Program. Well construction Information is contained the project report (Dames and Moore 19768) and the 

-Site Scoplng Report: Volume 2- Geologic Log and Well Information Report (DOE 1990f). 

The sons beneath the SW Building were Identified as the main source of tritium at the plant. SW BuDding 

has been the principal tritium handling facUity at the Mound Plant since the 1960s. Tritium has never been 

produced In the building, but Is brought to the building In bulk or as recovered scrap. SW Building was 

constructed In 1953 and portions of the building had only dirt floors. As a result, spills In these areas went 

directly Into the soil. In 1969 and 1970, the dirt floors and floor drains were eliminated and many 

procedural changes were Instituted. No further contamination Is believed to have entered the environment 

since those changes were made. 

Dames and Moore (1977a) collected soil samples from under SW Building and the adjacent Building R. 

SoU moisture was distilled from the soU boring samples and analyzed for tritium. On the basis of the tritium 

concentrations found In these d!stAiate samples, It was estimated that as much as 1,300 Cl of tritium was 

present In the sol moisture under SW Building. The project combined these results with those of the 

Burled Valley Aquifer Evaluation Project. A long-term effort for ensuring compliance with the regulated 

standards Incorporated the routine environmental surveillance of the facility and periodic, high-volume 

------- ---.pumping of-the-abandoned Miamisburg muniCipafw91f #2~iilltiatedln 1981 (StYJ'cinarld Meyer 1981 )-:-

• 
The Mound Plant Initiated a plan to use Miamisburg Well #2 (MSBG 2) to conduct a test to determine If 

tritiated water could be removed from the aquifer by high-volume pumping. Ten observation wells were 

constructed In the Buried Valley aquifer between July 1976 and November 1976 to monitor water levels and 

tritium concentrations prior to and during the pumping test of MSBG 2. Construction details, as known, are 
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described In the Site Scoplng Report: Volume 2- Geologic Log and Well Information Report (DOE 1990g) . 

Tritium concentrations (greater than 100 nCifL) were found In two observation wells and MSBG 2. This 

tritium contamination (see section 5 of this work plan) was approximately 3m {10ft) thick. It was located in 

the sand and gravel zone just above the middle tUI, and appeared to be the result of groundwater flow from 

on-plant sources and Infiltration and leaching of soDs from the Miami-Erie Canal. The estimated total tritium 

activity In the Buried Valley aquifer was 80 Cl (Dames and Moore 19768). 

During the pumping test of MSBG 2 (October 11, 1976 through January 20, 1977), tritium levels in the 

observation wells (002) decreased from Hl3 to 76 nCifL (Dames and Moore 19768). The study concluded 

that 

- Pumping MSBG 2 appeared to be of value In lowering tritium concentrations in 
groundwater, but It was not possible to accurately estimate the probability of lowering 
tritium concentrations below the EPA standard of 20 nCI/L by this method. 

- Tritiated water flowing off the Site within the tongue of the Burled Valley aquifer was 
considered to be Intercepted during pumping of MSBG 2; hence, It could not spread 
through the Burled Valley aquifer. 

- Pumping MSBG 2 created a cone of depression that Intercepted tritiated water that 
would otherwise migrate to Mound Plant well 76-1 and be recirculated. 

- Tritium concentrations In the lower zone of the Burled Valley aquifer were below EPA 
standards. Well Installation In this zone, however, was not considered economical. 

Pumping of MSBG 2 resumed AprU 18, 19n, with simultaneous pumping of Mound Plant supply well 76-1 

being Initiated on May 16, 19n. Over a period of nine months, approximately 1·.5 x 109 liters (L) (400 

million gallons) of water and 50 Cl of tritium were removed from the aquifer. The data collected showed 

that during the pumping of MSBG 2 and Mound Well 76-1, the tritium concentrations, as measured In the 

majority of observation wells, decreased (Dames and Moore 19768). 

It was determined that the Burled Valley aquifer had at least three sources of tritium: 1) rain with airborne 

tritium from historic emissions of the Mound Plant stacks, 2) Infiltration of effluent from the Mound Plant, 

and 3) the tritium In the substrata of the Miami-Erie Canal {see Burled Valley Aquifer Evaluation Project 

below). As a precautionary measure, the effluent pipeline {NPDES 001) was lined with continuous plastic 

--------pipe. --- -. -·· - --- - - ------------ -·-· ---- --- ·--- ---- ---- ------ --- - ---- ------- ·--- -

To determine the tritium contribution from rain to drinking water, precipitation samples were collected by 

Dames and Moore {1978) at various sites (Agure 2.28) and analyzed for tritium. The average tritium 

concentration In rainfall In 19n was 4 nCI/L The total concentration over a 1-km (3,280-ft) radius In 19n 

was 10.94 Cl. Of this, 7 percent {2.8 CO Infiltrated the aquifer. Table 11.6 summarizes the data for 1972-

• 19n. 
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Figure 2.2a. Tritium in rainwater sampling locations (Dames and Moore 1978). 
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Table 11.6. Tritium in Rainwater, 1972-1977 (nCill) from Dames and Moore 1978 

Year SS-2 

1972 10.6 

1973 17.4 

1974 11.2 

1975 9.1 

1977 2.0 
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In order to estimate the rate of effluent discharge through the substrata of the South Canal to the Buried 

Valley aquifer, a weir was installed on June 7, 1977, at the culvert under the Cincinnati-Dayton pike. The 

results indicated that an average of 28.5 percent of the water flowing in the canal percolates Into the Buried 

Valley aquifer. The distribution of this loss along the canal could not be determined from avaDable data 

(Dames and Moore 1977b). 

High-volume pumping was chosen as the method to reduce the tritium In the aquifer and ultimately In the 

drinking water to the EPA standard of 20 nCI/L High-volume pumping of MSBG 2 was adopted. The 

pumping of MSBG 2 was Initiated In April1977, and continued untO January 26, 1978, when tt was halted by 

a blizzard. Mound Well #1 was also shut off on February 6, 1978, and a study of tritium concentration 

rebound In the Burled Valley aquifer began. Tritium concentrations in area wells continued to decrease 

when the pumping was stopped, but concentrations in MSBG 2 increased rapidly after two months from 17 

to 67 nCI/L (Styron and Meyer 1981). Tritium concentrations In MSBG 2 decreased rapidly when pumping 

was resumed (June 28, 1978), but concentrations gradually Increased In wells that had previously been 

brought Into compliance. As pumping continued, these wells showed a decline In concentration of tritium. 

It was suggested that during the rebound study, tritium entered the aquifer, as reflected at MSBG 2, and 

began to diffuse toward the private well field west of the plant. It was hypothesized that tritium had already 

migrated beyond the area of MSBG 2 by April 1978, toward the private well area, and that the lag time of 

the appearance of the tritium In private wells was caused by a complex set of parameters, e.g., 

heterogeneity of structure of the aquifer, variation In "tortuosity" across the aquifer, and variation in rates of 

flow of water In the aquifer. Even though resumption of pumping of MSBG 2 at the end of June removed 

tritium In the Immediate vicinity of that well, a body of tritiated water (possibly from the substrata of the 

Miami-Erie Canal) had moved past the well toward the private well field. High-volume pumping of MSBG 2 

caused a flow reversal of tritiated water back toward MSBG 2. Changing the water flow In the aquifer could 

have also Induced Infiltration of water from the Great Miami River and further reduced the concentration of 

tritium in the private well field (Styron and Meyer 1981 ). 

A three-compartment model of the Interaction of tritium in the aquifer and the canal was developed to aid in 

prescribing a maintenance program for keeping the aquifer in compliance with the EPA standard. The data 

suggested and the model supports the approach that once the private wells reach 17 nCifL, a pumping 
----- -- --- ---- -- ----- ----- ------- ------ ----- -- -- --- -- ---- --

-- · Schedule of- two months off and four months on would keep the wells In compliance (Kershner and 

Rhlnehammer 1978). 

Tritium levels In the groundwater In the vicinity of Mound Plant are currently monitored by Mound Plant on 

a weekly b&sls. Former Miamisburg production well 0912 (Miamisburg No. 2) is sampled at least monthly. 

When the concentration of tritium exceeds 20 nCifL, the well is pumped untO concentrations are below 10 
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nCifL Discharge Is routed through NPDES Outfall 001 to the Great Miami River. Successive pumping 

periods have required progressively shorter durations to achieve the 10 nCijL target. In the last four years, 

It was necessary to pump the Miamisburg No. 2 well four times: from May 1 to May 27, 1986, from 

November 3 to November 5, 1987; from July 25 to August 2, 1989; and from July 20 to July 24, 1990. The 

complete tritium In groundwater data set from 1976 to 1990 is included In the Site Scoping Report: Volume 

8- Environmental Monitoring Data (DOE 1991e). 

2.2.7. Burled Valley Aquifer Evaluation Prolect 

Tritium In the Buried Valley aquifer was Investigated In 1976 (Dames and Moore 19768). Dames and Moore 

began the Investigation with two 1.5-m (5-ft) hand borings that yielded high levels of tritium In the soil 

distillate (2, 100 to 25,435 nCI/L In borings HB-16 and HB-15, respectively [Figure 2.3]). Ten additional test 

borings were drilled in the area of the Miami Erie Canal (Figure 2.3). Depths ranged from 6.1 to 9.7 m (20 

to 32 ft) In order to penetrate the water table. The 10 soil borings were sampled on a continuous basis to 

determine the depth and activity level of tritium and the depth to the water table. 

The elevated concentrations In the North and South Canal were centered around the confluence of the 

drainage ditch, and the canal Itself yielded distillate in which tritium concentrations were greater than any 

tritium release reported by Mound Plant personnel. The highest concentration in the soU distillate was 

198,396 nCI/L. at a depth of 1.2 m (4ft) in soil boring SB-6 in the North Canal (Figure 2.3). The highest soil 

distUiate tritium concentration in the South Canal was 10,291 nCijL at a depth 0.6 m (2 ft) in soil boring 

SB-3. 

Based on the tritium analyses of soil sample distillates obtained from borings in the Miami-Erie Canal, the 

estimated total tritium activity was as follows (Dames and Moore 19768): 

- Miami-Erie Canal (north of drainage ditch discharge): 300Ci 

- Miami-Erie Canal (south of drainage ditch discharge): 30CI 

As a result, sols beneath the Miami-Erie Canal were considered a potential contributor of tritium 

contamination to groundwater. No explanation of the source of soil contamination was presented. 

2.2.8. National Pollution Discharge Elimination System Permitted Outfalls 001 and 002 

In order to comply with Federal Water Pollution Control Act, as amended (33 U.S.C. 1251), and the Ohio 

Water Pollution Control Act (Ohio Revised Code Sec. 6111) Mound Plant has maintained a wastewater 

discharge permit under the NPDES. The permit was originally issued by EPA Region V, and was first 

• renewed on January 15, 1981. The OEPA renewed the permit for a five-year period on September 30, 
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1985, and renewed It again, this time for one year, on September 28, 1990 (No. 11000005*CD). Each of 

these renewals has contained additional sampling requirements, but have generally specified limitations for 

pollutants In the two effluent streams (001 and 002) from the plant that discharge to the Great Miami River. 

The permitted limitations and the annual data summaries are Included in the environmental monitoring 

reports (e.g., EG&G 19898). 

Effluents from Outfall 001 are discharged through a 10- to 12-inch inner diameter sanitary sewer of variable 

construction installed In 1946, when the plant was buUt. The closed pipeline runs westward from the 

approximate position of the plant drainage ditch to the Great Miami River and is composed of four 

segments: from the WD buDding to just off-plant, the pipe is vitrified clay; beneath the raUroad, the pipe 

consists of milled steel; from the railroad to just west of the highway, the pipe is cast-iron; and to the river 

from the highway, the pipe again is constructed of vitrified clay. In 1981, partly in response to the Potable 

Water Standards Project, a 1 0-lnch plastic liner was installed within the portion of vitrified clay to preclude 

leaks. 

Outfall 001 carries discharges from the sanitary waste treatment plant, the radioactive waste disposal 

facUlty, and the electroplating facUlty. This effluent contains single-pass noncontact cooling water, zeolite 

softener backwash, boiler plant blowdown, minor storm water runoff (EG&G 19898), and groundwater from 

well 0912 (old Miamisburg #2) when it is used for groundwater pumping in conjunction with the Potable 

Water Standards Project (see previous description In this section). Each inlet to Outfall 001 is sampled 

Individually, but collectively, effluent is sampled for nonfUterable residues, oU, grease, ammonia, cadmium, 

chromium, copper, lead, nickel, zinc, fecal coliform, mercury, biological oxygen demand, flow rate, and, In 

the summer, E. coli and chlorine. 

Outfall 002 carries single-pass cooling water, cooling tower blowdown, zeolite softener backwash, and 

most of the plant storm runoff (EG&G 19898). Prior to 1976, a small stream gauging station on the lower 

reach of the plant drainage ditch served to monitor stream flow. In 1976, the storm water retention and 

discharge system was buUt {see below). The system of sediment settling basins consisting of the asphalt

lined pond, low-flow retention basins, and overflow pond is believed to effectively remove about 95 percent 

of the silt generated within the main plant watershed (see section 9 of this work plan). Effluents are 

monitOred on a weekly basis for total nonfUterable residues and daUy for flow rates. Samples are collected 
---- ------ --- -- ----- --- ---- -- -- --- ------

automatically, are composlted a.~er 24 hours, and are proportional to flow volume. The effluents are 

released to an abandoned section of the Miami-Erie Canal, the north branch of which was blocked In 1976 

by the Installation of a one-way flapper valve at the confluence of the plant drainage ditch and the Miami

Erie Canal. Since 1976, plant effluent has flown through the southern portion of the canal and under the 

Dayton-Cincinnati Road to an open ditch that outfalls to the Great Miami River . 
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2.2.8. NPDES Outfall 002 Surface Water Retention and Dlscharae System 

The low-flow retention basins and the overflow pond were constructed on the lower reach of the plant 

drainage ditch to control surface water discharge form the plant and to provide settling for suspended 

sediment In the plant runoff water. Surface water Is retained in the ponds to reduce peak runoff volume 

and velocity. The retention basins and overflow pond were designed to retain 95 percent of the silt and 

sand particles and typically receive about 410,000 gallons per day (gpd) of water from the plant drainage 

ditch. Retention basin effluent is discharged through a standpipe In the western basin through NPDES 

Outfall 002 and the south section of the Miami-Erie Canal to the Great Miami River. 

During periods of high flow, water Is diverted through a channel to the overflow pond, which Is designed to 

hold 5,000,000 gallons. This volume Is adequate to retain all facility effluents for five days In the event of a 

spill. Pond effluent Is discharged through a standpipe to the NPDES Outfall 002 at a rate of approximately 

600,000 gpd. 

During construction of the overflow pond, much of the solid wastes from the plant historic landfill were 

excavated and relocated to the site sanitary landf~l. constructed concurrently. DetaUs of the construction 

are described below. The glacial tUI from the area of the pond bottom was excavated for construction of 

the landfill, and the surrounding road embankment was benched into the hUiside. Areas with steep slopes 

and areas of potentially concentrated runoff were lined with riprap, asphalt, or concrete for erosion 

protection. On the north and west sides, the road was elevated and constructed to specifications for water 

Impoundment. The north side contains an overflow channel from the plant drainage ditch and the low-flow 

retention basins Installed the previous year. The pond liner is a natural clay-bearing glacial till deposit that 

was tested for conformance with geotechnical specifications before and during construction and is at least 

3ft thick. 

2.2.10. Site Sanitarv Landfill 

The site sanitary landfill was constructed In 1978 to provide containment of solid wastes removed from the 

historic landfill and to allow construction of the overflow pond. The historic landfill (Area B) was surveyed 

for trash using sol boreholes and test pits Installed by Dames and Moore (19768) and Bowser and Momer 

- -- -----(1975).- The-trasll-to-68 eieavated-W&s -described-asoonsistlngOt iWo tYPes~ The first -w88-·unbum8d -- - -

materials consisting of heavy plastic bags containing paper, plastic, glass, cloth, other unknown office and 

laboratory trash, food scraps from the cafeteria, and plastic bottles of urine. • The second type of trash to 

be excavated was described as •burnt materials consisting of residues of metal scraps, tin cans, heavy 

plastic, wood wire, short lengths of pipe, smashed drums, sheet metal, and laboratory trash• in well-defined 

• layers. Additional information concerning the historic landfill activities can be found in the Site Seeping 
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Report: Volume 6- Photo History Report (DOE 1991d) and the History of Area B. Technical Memorandum 

• (DOE 1991b). 

• 
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The borehole samples were visually Inspected and described, but samples were not analyzed chemically. 

Some of the original borehole logs Indicate that there was a "strong odor of solvent of some sort." and that 

organic odors from decomposition were also present. The borehole logs also indicate that dark, organic

rich layers were prominent. DlstUiate from the borehole samples was analyzed for tritium by plant 

personnel, and tritium concentrations were very low or not detected. 

The base, berms, and liner of the landfill were constructed entirely of clean fill excavated from the overflow 

pond area. The geotechnical studies conducted as part of the preconstructlon activities Indicated enough 

clay-rich soU existed on-plant that additional materials would not b8 needed. Clean fill and trash-filled 

excavations within the pond area had been Identified from the soil boreholes. Clean fill was defined as soil 

that did not have visible trash or debris. However, the chemical content of the clean fill was not analyzed. 

Trash consisted of burned and unburned debris mixed with soU. The base and berms of the landfill were 

compacted to 90 percent dry density. As the construction of the landfill progressed, the compacted 

density of the fill material was Increased to 95 percent to form the landfill liner. The liner was designed to 

be 5 ft thick, but Is probably close to 10ft thick (Burdg 1990). Before filling with trash began, the liner was 

surveyed for Interior dimensions and a perforated drain pipe was Installed to drain any liquid Into the new 

overflow pond to the north. 

The trash was excavated from the previously Identified areas and compacted into the liner In 2-ft lifts, each 

compacted before the next was placed. As the construction neared the top of the designed landfill, the 

trash was over1aln by clean fill that was compacted to 95 percent dry density, so that the liner essentially 

surrounded and covered the trash. The compacted liner material extends to the surface and was seeded 

for slope ~stabUity. Approximately 100,000 cubic yds of trash was moved from the overflow pond site to the 

landfdl (DOE 1987a). 

Slightly more material was cut from the pond area than was needed. The extra material was used on the 

east sJde of the new sanitary landfill. Although the height of the landfdl Is still within design specifications, 

the east slope Is higher than called for In the specifications because of the extra fill. The height of the 

_landfill was surveyed and rechecked-a year or-twoJater- for-settllng;-a-verbal report suggests little or-no--- -- - -- -

settling occurred (Burdg 1990) . 

Mound Plant, ER Program 
Revlalon 2 

AI/FS, O.U. 9, SIW-Wkle Work Plan 
June 1H1 

Installation Beckground 
Section 2, p11ge 22 



• 2.2.11. Decommission and Decontamination Program 

The Mound Plant D&D Program Is an ongoing program that provides a coordinated system for funding and 

scheduling the D&D of inactive radioactively contaminated areas at the plant (MRC 1978c). The program 

originated before 1965 and has been a distinct entity since 1972. The current program started In 1978 after 

the processing operations of unencapsulated plutonium-238 ceased In 19n, and DOE directed the plant to 

Initiate D&D actMtles to remove any unencapsulated plutonlum-238 from the plant. The program has since 

coordinated efforts for D&D areas that before operated under the joint ownership and funding of the 

Advanced Nuclear Systems and Projects Division (now Nuclear Energy - Office of Remedial Action and 

Waste Technology), the Office of MYltary Operations, and the Office of Defense Programs. The reasons for 

this change were to minimize duplication of efforts, to effectively put to use unutllized resources, to 

minimize environmental safety and health risks, to permit activities to follow In a logical sequence, and to 

provide cost responsibility. 

The areas of plutonium operation Identified for D&D were portions of the Plutonium Processing (PP) 

Building, the Research (R) BuUdlng and the Waste Transfer System (WTS). The D&D actlvftles have 

historically been two-phased: 1) cleaning equipment, removing It from affected areas, and packaging It In 

approved waste containers for shipment off-plant; and 2) performing extensive structural decontamination 

• of the affected areas to remove or seal contamination. 

• 

In 1982, the Site Survey Project (see below) was initiated In order to determine engineering costs and to 

estimate the amount of soU that would require D&D. Operational guidelines for cleanup of plutonlum-238, 

described In the Site Survey Project, were to remove soils with concentrations of plutonlum-238 exceeding 

100 pCI/g and to remove, where It was cost-effective, soils with plutonium concentrations less than 100 

pCijg but greater than 25 pCijg. A concentration of 100 pCifg of plutonlum-238 was considered a 

· relatively low level that posed lltUe risk under most circumstances. This concentration, when used with 

NUREG 0707, ·A Methodology for Calculating Residual Radiation Levels Following Decommissioning: 

October 1980, led to an estimated 50-year committed effective dose of 12 mrem per year of exposure to a 

person working In that area, based on conservative assumptions in the pathways calculation. The 12 

milllrems (mrem) effective dose commitment is 12 percent of applicable DOE standards and 4 percent of 

natural background;- -

Based on the Site survey results, tritium was not considered a contaminant likely to require remedial action 

at Mound. No D&D guidelines have been established by Mound for cobalt-60, actlnlum-227, or ceslum-

137. The latter are radlonudlcles found at Mound Plant from historic processing or experimental activities. 

Additional Information on rad_lonucllcles at Mound Plant can be found in the Site Seeping Report: Volume 3 
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-Radiological Survey Results (DOE 1991f) and the Site Scoping Repon: Volume 7- Waste Management 

• (DOE In preparation). 

• 

2.2.12. Final Envlronmentallmoact Statement. 1979 

An environmental Impact statement (EIS) for Mound Plant was prepared by the DOE In compliance with 

NEPA (42 U.S.C. 4231). The purpose of the EIS was to assess the environmental impacts of continued 

operation of the facUlty. The statement described the activities performed at the plant, routine and 

accidental releases of contaminants, and the actual and potential primary and secondary Impacts on the 

surrounding environment. The statement concluded that normal plant operations produced no significant 

off-plant air or water pollution, and had only a minor Impact on the local area's land use by reason of the 

removal of the Site from marginal agricultural and residential uses. The Site was deemed to be potentially 

usable for unrestricted use after decontamination. 

2.2.13. Stte Survey Prolect. 1982-1985 

·The Mound Site Survey Project collected and analyzed soU samples from 1982 to 1985 (Stought, Edling, 

and Draper 1988). This project was Initiated by Mound Plant to conduct a systematic radiological survey of 

exposed land areas. The objectives of the survey were to 

- tunher characterize the 19 sites previously Identified as having known levels of 
contamination, 

- Identify and characterize by quantities and types of radlonuclldes any additional 
major sites having levels of contamination exceeding 10 pCifg (for plutonium-238) of 
soU, 

- estimate the volume of contaminated soil, and 

- estimate the cost of stabUizlng or removing the contaminated soil. 

The 1988 report provided Information on the first two objectives, but a separate repon addressing the latter 

two objectives was not Issued. Under the ER Program, a Site Scoplng Repon: Volume 3 - Radiological 

Survey Results (DOE 1991f) reviewed the sample collection, handling, and analytical procedures utilized 

during the Site Survey Project (Stought, Edling, and Draper 1988) and reviewed the usefulness of the data 
----~ ----- - -- -- -- -~ - ---- -- ,_ - - ---- --- ---- --- --- -- --- -- -- - ---- -- - ------

• 

within CERCLA. The Site Scoplng Report (DOE 1991 f) also provided a full tabulation of the data, as the 

original project report (Stought, Edling, and Draper 1988) provided oi1Jy data summaries. 

Although contaminated areas at Mound Plant had been previously Identified during routine facUlty activities 

and by historical records, no comprehensive, quantitative studies had been performed. During the Site 

Survey Project, this was accomplished by systematically surveying undeveloped areas at Mound Plant 
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• using gamma measurements and soil sampling. More than 16,000 individual gamma measurements were 

recorded and 2,000 soil samples were collected and analyzed. The locations of the surface samples were 

estimated by Mound Plant from field notes and have an accuracy of± 25ft (PC 1990). The core locations 

were surveyed by a licensed surveyor. 

The Site Survey Project began this comprehensive investigation by screening for radiological activity using 

a field instrument for the detection of low-energy radiation (FIDLER) in order to identify areas of suspected 

contamination. Where areas of elevated gamma activity were identified, additional characterization was 

then performed using one or more of the following activities: surface soil sampling, core sampling, liquid 

scintillation counting of soil samples for tritium, gamma spectroscopy, and in situ gamma spectroscopy. 

No sampling or additional screening was performed in the areas where gamma activities were not greater 

than instrument background levels determined by field calibration. 

All of the soil samples were then pulverized and screened for plutonium-238 using a FIDLER to identify 

samples with plutonium-238 activity greater than 25 pCijg and thorium activity greater than 2 pCijg. All of 

the soil samples were then radiochemically analyzed for plutonium-238, and samples with greater than 2 

pCifg thorium by FIDLER screening were radiochemically analyzed for thorium, except at Area 8, where in 

situ analysis was performed for thorium using a portable gamma spectrometry system. 

• Gamma spectroscopy was performed on select samples for several reasons: 

- in areas where additional gamma-emitting radionuclides were suspected, such as 
cesium-137 or cobalt-60, to quantify these contaminants; 

- to characterize samples for which screening indicated gamma activity, but for which 
no excess plutonium or thorium was found during radiochemical analysis; and 

- to verify that no polonium-21 0 remained at any of the areas at Mound Plant. 

Uquid scintillation was performed on approximately 5 percent of the soil samples collected in order to 

determine tritium content (Stought, Edling, and Draper 1988). 

The results of the survey included discussions of background levels of radionuclides, potential cleanup 

levels, and the relative proportion of soils at the plant contaminated with plutonium-238, thorium (all 

--~- -isotopes)~ cobalt;;sQ, actinium=227;or cesium..:137. The normal background-levels of-plutonium-238 in-this-

area of Ohio, primarily resulting from weapons testing and the bum-up of the SNAP-9A heat source, were 

approximately 0.0002 pCijg of soil. Most surface soil on the Mound Plant site has a baseline level of 

approximately 0.01 pCi/g as _a consequence of Mound Plant's 30 years of operations involving this isotope . 

• 
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The normal background levels of thorium (all Isotopes) In the area (recognizing that this level can change 

significantly with geographic location) were approximately 2 pCifg of soil. Five plant areas with soil 

samples exceeding this value were Identified. 

The normal background level of tritium In this area Is approximately 0.01 pCifmL of water. There was no 

established level for tritium In soils, so the values of background In water from the Great Miami River, well 

upstream of Miamisburg, were quoted. 

The radlonuclldes cobalt-00, actlnlum-227, and cesium-137, were Identified at a few Isolated locations at 

levels above expected background. No references were given for background concentrations of cobalt-60, 

ceslum-137, or actlnlum-227. 

The survey concluded that most of the soli at Mound Plant held such low levels of radioactive 

contamination that minimal remedial action was expected to be needed. 

- Levels of plutonlum-238 at or above baseline for Mound Plant soils (0.01 pCifg) were 
detected In most of the 1,077 surface soU samples analyzed. However, except for a 
few Isolated locations, these levels were very low, as demonstrated by the fact that 92 
percent of the 1,077 samples analyzed contained less than 10 pCifg of plutonlum-
238. 

- Levels of thorium above background (-2 pCifg) were detected In only 255 (13 
percent) of the soU samples analyzed. Thus, the extent of thorium contamination was 
limited, and, except for Isolated locations, the levels were low, similar to the findings 
for plutonlum-238. 

- Levels of tritium above the drinking water standard (20 pCI of tritium per milliliter of 
water) were detected In only two (2 percent) of the soU samples analyzed, and nearly 
60 percent of the samples contained less than 1 pCifmL of tritium. As a point of 
comparison, upstream samples well above Miamisburg from the Great Miami River, 
which flows by Mound Plant, were reported at approximately 0.01 pCifmL of tritium. 
Tritium was not considered to constitute a contaminant of Mound Plant land areas 
that was likely to require remedial action of soils. 

The presence of cobalt-00 was detected In three out of four locations sampled. Sixty
one samples were analyzed for cobalt-00; thirty were less than 1 pCifg, and 31 were 
greater than 1 pCifg. None of the readings exceeded 100 pCifg. The detection limit 
was estimated to be 0.5 pCifg (DOE 19911). 

--The presence-of ceslum-137-was detected-In three out of-the five-locations sampled.--
Twenty-eight soU samples were analyzed; 10 of these less than 1 pCifg and 18 
exceeding 1 pCifg. None of the readings exceeded 100 pCifg. The detection limit 
was estimated to be 0.5 pCifg (DOE 19911). 

- The presence of actlnlum-227 was detected at the one location where it was sampled 
for (Area 7). Twenty-eight core samples were taken and 288 analyses performed. 
Seventy-five percent of these were < 1 pCifg; one sample had a concentration of 
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1,400 pCijg In an old septic tank In Area 7 (DOE 1991f). The detection limit was 
estimated to be 0.5 pCijg (DOE 1991f) . 

- The radioactive haH-Iife of polonlum-210 Is 138 days; Its activity should therefore be 
Insignificant after 10 haH lives (3.8 years), and It was not anticipated that polonium-
21 0 would be detected. This was confirmed by the analysis of soil samples from eight 
locations. 

2.2.14. Installation Assessment under CEARP 

In mld-1984, the DOE AL Initiated the CEARP to help fulfill the DOE policy that all facilities comply with 

applicable environmental regulations while. conducting their missions. CEARP was Intended to fulfill DOE 

obligations under the EPA CERCLA Program and utilized the same basic approach as the EPA guidance to 

federal facilities (Federal Facility Program Manual for Implementation CERCLA Responsibilities of Federal 

Agencie~) (final draft) and was authorized by DOE Order 5489.14. CEARP was administered by Los 

Alamos National Laboratory under contract to the DOE AL As the operating contractor, Monsanto 

Research Corporation was responsible to the Dayton Area Office (DAO) for maintaining compliance with 

environmental regulations and environmental programs during plant operation but was not responsible for 

CEARP Implementation. CEARP was Implemented by AL In five phases: 

Phase I - Installation Assessment 

Phase II - Confirmation 

Phase Ill -Technology Assessment 

Phase IV - Remedial Action 

PhaseV - Compliance and Verification 

A CEARP Phase I Assessment Report was complied for Mound Plant In 1986 (DOE 1986). The objectives 

of Phase I were to determine the extent of compliance with environmental laws, to ascertain the magnitude 

of potential environmental concerns, and to Identify potential CERCLA sites. Tasks completed under Phase 

I included record searches and literature surveys, employee Interviews, a waste management evaluation, a 

tentative Identification of contaminated areas, an evaluation of compliance with environmental regulations, 

a preliminary physical survey, a pathway evaluation, and a Hazard Ranking System (HAS) scoring. 

_tbe_CEAR~_f_hase I ~essmem_results lncJ.lJ(ied tbjt_ldentlfl~~!on of -~-~ites a_rnt_!.helr grouping intQ_tbree_ _ _____ _ 

categories: (1) areas that have potentially received oUs or _hazardous substances; (2) areas that because of 

past activities had the potential for leaks or spills; and (3) previously Identified areas of radioactive 

contamination. Category 1 sites were recommended for further Investigation and Included Areas 8, C, and 

I, which have been carried forward to the ER Program. Two Category 1 sites, Areas A and E, were areas of 

minor concern and Insignificantly small volumes of waste (5 gallons of motor oil and 17 cubic ft of soil, 
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respectively) and have not been carried forward. Category 2 sites were considered to require no additional 

Investigation, but have, nonetheless, been carried forward to the ER Program. Category 3 sites Included 

two sites off the plant property and 20 areas recommended for further radiological Investigation by the 

Mound Plant Site Survey Program. Six Category 3 sites were former Monsanto facilities In Dayton, Ohio, 

that predated Mound Plant and were not included in the NPL evaluation, and hence have not been carried 

forward to the ER Program. The reader is referred to the Installation Assessment (DOE 1986) for additional 

details of these sites. 

HAS scoring was deemed Inappropriate for most of the sites identified In the Installation Assessment, as 

they were considered to no longer pose a threat to the environment. For the most part, findings under the 

Federal FacUlty Site Discovery· and Identification Findings (FFSDIF), the preliminary assessment (PA), and 

the site Inspection (SI) proved negative as the spills had been removed or did not truly exist, or sites Initially 

identified were removed from consideration because the hazardous substances were not considered stable 

In the environment. The sites outside the Mound Plant were not scored because they were also considered 

to pose no threat. An extensive investigation of the Miami-Erie Canal had been conducted in the 1970s 

with the understanding that there was no true health hazard, so no score was calculated. The tritium plume 

In the Buried Valley aquifer had been mitigated through the efforts of the Buried Valley Aquifer Evaluation 

Project (see section 2.2.6), so no groundwater score was calculated. 

• The CEARP Phase I Assessment scored only four sites positive or uncertain by the FFSDIF/PA/SI 

processes. Area D was positive, but was not scored for HAS as the site was scheduled for remediation 

under the DOE Surplus Facilities Management Program (now included In the ER Program for assessment 

of hazardous constituents In Operable Unit 6, D&D sites) as are many of the Category 2 sites. Areas C and 

I were not evaluated for an HAS score because avaUable Information was Insufficient to calculate an HAS 

migration score. Only Area B was fully scored by Phase I (overall HAS score: 13). The historical landfill 

and past waste solvent dumping practices were considered the prime candidates for potential groundwater 

contamination both on and off Mound Plant property. 

•• 

2.2.15. RCRA Waste Management 

Mound Plant Is a RCRA-permltted storage and treatment facility. It currently has Interim permit status 
- - -- - -- - --- ---

pending approval a Its Part B application. The original Part B permit application was submitted to the EPA 

In 1986. Ohio Sllbsequently regained authorization to administer RCRA. The Preliminary Review and Visual 

Site Inspection portions of a RCRA FacUlty Assessment (RFA) were completed In 1988 (RFA 1988). After 

receMng comments on the original submittal, revised Part A and Part B applications were submitted to the 

OEPA In May 1990 (DOE 1990b) . 
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In the revised Part A application, Mound Plant Identified the following nine processes: 

- BuDding 72, hazardous waste storage facUlty, with a design capacity of 19,800 
gallons; 

- Building 23, radioactive mixed waste storage, with a design capacity of 49,500 
gallons; 

- pyro shed, storage area for pyrotechnic materials, with a design capacity of 120 
gallons; · 

- magazine 53, explosive waste storage bunker, with a design capacity of 75 gallons; 

- glass melter, system In WO BuDding Annex to be used for bumlng hazardous and 
radioactive mixed waste, with a design capacity of 6 gallons per hour; 

- thermal treatment unit, drum unit for bumlng explosive-contaminated materials and 
scrap, with a capacity of 5 pounds per bum; 

- open burning, apparatus for burning solid explosive-contaminated materials and 
scrap, with a process capacity of 8 pounds per day; 

- retort, unit for burning fabricated components and assemblies containing explosives, 
with a process 'capacity of 1.6 pounds per hour; and 

- energetic materials pretreatment unit, apparatus for evaporation and. burning of 
pyrotechnic cleanup and explosive aqueous solutions (process capacity not stated 
but small). 

The 1988 RCRA FacUlty Assessment (RFA) Identified a number of SWMUs and other areas of concem (RFA 

1988), many of which related to past disposal areas, and all of which were Incorporated Into the CERCLA 

RI/FS. There has only been one formal RCRA closure. The former hazardous waste storage facility (old 

BuDding 72) was used to store drums of hazardous waste between 1982 and 1985. A closure plan was 

submitted In 1986 (Blauvelt 1986) and Is Included as Appendix B of this work plan. A former waste storage 

tank at BuDding 51 was removed from the ground In December 1990 (EG&G 1990). Sampling and analysis 

Is currently being conducted to determine the course of action. An assessment of the regulatory status of 

all known tanks at Mound Plant was submitted to EPA and OEPA In March 1991 (DOE 1991g). 

As a storage/treatment facUlty, Mound Plant does not dispose of any RCRA-regulated wastes within its 

---- ----- ----boundaries.- RCRA-regulatedhazardous-wastes are-either treated on-plant or are transferred to-permitted--

treatment or disposal facUlties off-plant. _Annual waste generation and disposition Is shown In Table II. 7 . 

• 
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Tablell.7. Estimated Annual Waste Generation and Disposal 

Waste Type 

Solvents 

Plating and 
circuit board 

Photoprocesslng 

Toxic 

Miscellaneous 

Explosive/ 
pyrotechnic 

Radioactive/ 
hazardous mixed 
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lb/yr 

195,000 

49,000 

5,500 

7,000 

19,000 

1,100 

1,400 
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Disposition 

Off-plant Incineration 
On-plant Incineration 
Off-plant recycling 
Off-plant fuel blending 

Beneficial 
reclamation 

Off-plant treatment/ 
solidification 

On-plant/off-plant 
beneficial 
reclamation 

Off-plant treatment/ 
solidification 

Off-plant reclamation 
Off-plant treatment 

Off-plant fuel blending 
Off-plant Incineration 
Off-plant landfill 

On-plant thermal 
treatment 

On-plant storage 
pending approval 
to operate glass metter 
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Low specific activity radioactive wastes and small quantities of transuranic wastes are shipped to the 

Nevada Test Site for disposal. These wastes are generated by small-scale processes and, principally, 

through excavation of radioactively contaminated soUs by the D&D Program. 

Part of the protocol for shipping wastes Is testing to verify that they are not also hazardous. After the 

Nevada Test Site revised its rules for accepting wastes, an application to ship waste was submitted to the 

DOE Nevada Operations Office in March 1990 (DOE 1990a). That application is currently (February 1991) 

being revised in response to review comments. WhDe the application is being revised, Mound Plant is not 

able to ship radioactive wastes to the Nevada Test Site, and the wastes are being staged within the plant. 

2.2.18. DOE Headquarters Environmental Survey 

The DOE Headquarters Environmental Survey was conducted at Mound Plant in 1987 as part of a larger 

DOE-wide environmental survey conducted to assess and prioritize environmental problems on a 

consistent risk-based methodology (DOE and Battelle 1987). The program was intended to complement 

the pursuit of environmental compliance and the ongoing efforts to characterize known or suspectE!d 

problems. Problems were defined as situations that resulted from DOE operations where pollutants or 

hazardous materials existed in the air, water, groundwater, or son, in concentrations that posed or may 

have posed a hazard to human health and the environment. 

The survey team visited the Site, reviewed document files, drawings, previous reports, permits, permit 

applications and operating logs; reviewed production processes and site operations; and Interviewed site 

personnel. Three monitoring wells were installed on the plant. Groundwater, surface water and soil 

samples were collected at selected sites and analyzed according to the standard procedures and 

protocols of the DO.E Environmental Survey Manual (DOE 1986) .. A report has not yet been issued, and no 

anticipated date of release of the report is known. 

2.2.17. ER Program Previous Work and Work In Progress 

Remedial investigations at Mound Plant were begun in 1987 under CEARP and focused on groundwater 

contamination at Area B (DOE 1987a, 19898). To date, two stages of Rl have been completed and a third 

---is ong-oing. - Stage 1- consiSted oniampling existing monitonn·g-wells ·o~ and-off Mound Plant property tc;- -

assess the adequacy of the existing groundwater monitoring network. Stage 2 Included the Installation and 

sampling of 28 new monitoring wells according to the RCRA Technical Enforcement Guidance Document 

(TEGD) to replace aging wells and expand the network. Stage 3 Included the Installation of 20 additional 

wells Installed In accordance with the TEGD and further sampling to support a baseline risk assessment 
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and a feaslbDity study. Well locations and well construction details are Included In the Site Scoplng Report: 

Volume 2- Geologic Log and Well Information Report (DOE 1990g). 

Several operable unit-specific plans associated with the RifFS work at Mound Plant were developed before 

Mound Plant was placed on the NPL and the ER Program began strict adherence to CERCLA guidance 

(see below). These plans, and additional plans being developed, are briefly described below. 

- Area Band Seeos. Qoerab!e Units 1 and 2. Two stages of RifFS work have been 
performed that address both of these operable units. Stage 3 Is currently underway 
at Area B. The documents associated with this work are "Phase 2: Mound Installation 
Generic Monitoring Plan/Site-Specific Monitoring Plan [Draft]," and "Phase 2: 
Installation Generic Monitoring Plan/Remedial Investigation Plan - Stage Two 
Supplement Mound [Draft]" (DOE 1987a,c). Each of the documents Includes a 
synopsis, a sampling plan, a quality assurance/quality control plan, and a.health and 
safety plan. The document describing the Stage 3 Investigation at Area B, entitled 
"Remedial Investigation Mound Plant, Task AL-MD-1, Groundwater Stage 3 
Supplement [Draft]" (DOE 1989d) Includes a synopsis, an FSP, a QAPP, and an HSP. 

- Seeos. Ooerable Unit 2. An RifFS work plan, Including an FSP, wUI be prepared for 
the Seeps Operable Unit In 1991. 

- Miscellaneous Sites Operable Unit 3. A limited field Investigation to assist with 
project scoplng Is described In ·umtted Aeld Investigation Work Plan, Mound Plant 
Miscellaneous Sites, Operable Unit 3 [Draft Revision 4)," (DOE 1991m). An HSP and 
QAPP are Included with this document The Work Plan Is currently under revision by 
DOE pursuant to EPA and Ohio EPA comments. 

- Miami-Erie Canal. Operable Unit 4. An RifFS work plan Is being prepared to address 
the presence of hazardous contaminants and to update previous studies performed 
at this operable unit. A remedial investigation, predating CERCLA, that addressed the 
presence of plutonium was performed In 1974 and Is documented In "Mound 
Laboratory Environmental Plutonium Study 1974" (Rogers 1975). 

- Radioactively Contaminated Sons. Operable Unit 5. An Rl /FS work plan for this 
operable unit will be prepared In 1991. 

- D&P Prooram Sites CHezerdous Constituents). Ooerable Unit 6. A further description 
of work completed and work In progress for this operable unit Is found In section 3, 
highlighting the parts m the D&D process that are equivalent or subject to CERCLA 
and RCRA protocols. 

Also, In 1989 soBs at eight D&D Program Sites were sampled In a reconnaissance 
Investigation. -The primary objective of the Investigation was to Identify potential -
hazardous contaminants within the soDs (DOE 1989b). A reconnaissance sampling 
plan was wrttten and Included a quality assurance/quality control plan and an HSP 
(DOE 1989b). The soU samples were collected In July and August of 1989 and were 
analyzed for Target Compound Ust (TCL) constituents. No report has yet been 
Issued, but a preliminary evaluation of the data Indicated that few of the samples were 
Indicative of hazardous constituents (Price 1989b) . 
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- Umnect Action Sites Ooerable Unit 7. A limited field Investigation work plan to assist 
with project scoplng was submitted to EPA and OEPA in April 1990: ·umited Field 
Investigation Work Plan, Mound Plant RCRA Sites, Operable Unit 7 (Working Draft): 
Subsequent rescoping of the operable unit resulted In the inclusion of only those sites 
for whk:h no sampling was required at this time. That decision Is documented with 
the site descriptions In Appendix A of this work plan. Sites that required further 
sampling were reassigned to Miscellaneous Sites, Operable Unit 3. No other 
documents are planned for this operable unit at this time. 

- Inactive Underground S1orage Tanks Operable Unit 8. No documents associated 
with this operable unit have been prepared. A report reviewing the regulatory status 
of all underground tanks at Mound Plant will be prepared In 1991. 

- Site-WJde RI/FS. Ooerable Unit 9. This work plan is the first document in preparation 
for this operable unit. A Site-wide background seeping report required by the FFA Is 
also to be prepared in 1991. 

2.2.18. TrHium Groundwater Assessment Proaram 

The Tritium Groundwater Assessment Program was conducted to help define the geological environment 

and stratigraphy of the Main Hill In connection with tritium-contaminated seeps. The program was initiated 

In 1986 following the discovery of a groundwater seep on the western hUiside below the SW Building. A 

thorough search and sampling program ensued to locate other seeps with emphasis on the off-plant areas 

along the western and northern plant boundaries. Approximately ten seeps were identified, five of which 

are off-plant (DOE 1989a). 

The sampling program Included the Installation of monitoring wells on the Main Hill. To compensate for the 

low permeability and variability of the shales and interbedded limestone bedrock, several test pits and 

trenches were Installed to provide a more extensive cross section of ttie geology and groundwater flow 

than could be provide by boreholes or drilled wells (Terran 1987b). The monitoring wells were installed In 

the tests pits to provide a broad groundwater collection zone. Construction excavations, although 

temporary, were also sampled as available. The wells and pits are collectively known as the tritium capture 

system and form an Important part of the tritium monitoring program. The entire system is designed to 

lower the water level under SW Building and to reduce the contact of noncontaminated groundwater with 

the contaminated soil moisture. The water in the pits is monitored daily for tritium. The seeps are sampled 

as part of the ER Program quarterty sampling. Design and construction information for the wells is 
- --------- -- ----- -- -- ------ ----- - ---- -- ~- -- ---- --- ------

Included In the Site Scoplng Report: Volume 2- Geologic Log and Well Information Report (DOE 1990g). 

2.2.19. Runoff Ponds Characterization 

In 1987, the Mound Plant storm water management system was sampled by IT Corporation (IT 1987). 

Samples were collected from the SM/PP Pond, the main pond, and the retention basins, and were 
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analyzed for hazardous constituents and radionuclides. The sampling and analysis were completed to 

evaluate disposal requirements for dredge spoU when the ponds were cleaned out to restore holding 

capacity. The sampling and analysis was not a response action to a particular environmental problem, but 

rather a management practice In anticipation of solid waste disposal. Results of sampling and analysis of 

the storm water ponds and retention basins are reviewed in this work plan (section 9). 

2.2.20. RCBA FaciiHies Assessment 

In 1988, the EPA conducted the preliminary review (PR) and visual site Inspection (VSI) portions of the RFA 

at Mound Plant. The Inspection (RFA 1988) was performed to identify SWMUs and other areas of concern 

(AOC), to assess their potential for releases of hazardous waste, and to assess the need for further action. 

The PR Included review of files and materials from OEPA offices, data evaluations, and personnel 

interviews. The VSI (conducted May 3 to 5, 1988) included 124 SWMUs and AOCs. A report was 

prepared, but never finalized. The 124 sites identified by the inspection are Included In the ER program, but 

have been recombined, as some sites are physically coterminous or simply represent part of a larger site. 

Section 13 (Source Characterization) reviews the lists of sites Identified by the RFA VSI. 

2.2.21. Mound Plant Ustlng on the National PrlorHies Ust lNPLl 

The CEARP Phase I Installation Assessment Report and the Phase II Work Plan (DOE 1987a) were 

submitted to the EPA in October 1987 to comply with requests for PA/SI reports. The EPA then submitted 

these documents for scoring under the HRS. Scoring was based on surface and groundwater, and the air 

route was not scored. Scoring was conducted under "Uncontrolled Hazardous Waste Site Ranking System 

-A Users Manual" (16 Federal Register 31219-31243, July 1982). 

The CEARP Phase I and II documents for Mound Plant contained references to groundwater 

contamination; however, no analytical data was avaUable at the time of the HRS evaluation. The 

groundwater route was scored on the basis of route characteristics only. The nearest well drawing water 

from the aquifer ~ concem was deemed to be Mound Plant production well 0071, located just southwest of 

Area B and the plant drainage ditch. Area B Is the historic landfill known to have received liquid wastes 

including cyanides, and the drainage ditch had received plutonium (see below). The city of Miamisburg 

also maintains a wellfield within a three-mile radius of the Plant and, although the wellfield Is west of the 

Great Miami River, a hydraulic discontinuity across the river has not been demonstrated. For HAS 

purposes, the target population of Miamisburg (17,000 persons) could not be separated from Mound Plant 

personnel. The groundwater score was computed to be 59.23 . 
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The CEARP Phase I and II reports Indicated contamination of surface water by CERCLA-eligible 

substances, notably plutonlum-238. The 1974 Plutonium Study of the Miami-Erie Canal (Rogers 1975) 

provided analytical data on the spUI to support an observed release that resulted in an HRS assigned value 

of 45. Waste characteristics were slmUar to those of groundwater. The target population, however, 

Included only recreational users, as no surface water Intakes were observed within three miles. The 

surface water score was computed to be 8.81. 

The overall HRS score was recalculated to be 34.61. Scoring was completed August 15,1988. A score of 

28.5 Is the threshold for NPL listing. 

Mound Plant was among 27 federal facUlties proposed for the NPL on July 14, 1989, on the basis of their 

HRS scores (54 Federal Register 29820). Pursuant to Sections 120 and 105 of CERCLA, 42 U.S.C. 

Sections 9620 and 9605, as amended by SARA, Mound Plant was among the 27 federal facilities placed on 

the NPL on November 21, 1989, as set forth in Appendix B of the National OD and Hazardous Substances 

Pollution Contingency Plan (NCP), 40 CFR 300 (54 Federal Register 48184). The effective date of the 

-amendment to the NCP was December 21, 1989. 

In response to the placement of Mound Plant on the NPL. the DOE and the EPA entered Into an FFA on 

August 7, 1990. The agreement (Administrative Docket No. VW-'90-C~75) became effective October 11, 

1990. 

2.2.22. Groundwater Protection Management Proaram 

DOE Order 5400.1 requires a Groundwater Protection Management Program for each field organization, 

including Mound Plant. To fulfdl that requirement, EG&G prepared a Program Plan (EG&G 1990) and Is 

currently Implementing the activities It specifies. 

The Program Plan Includes the following elements, as required by DOE 5400.1: 

1. documentation of the groundwater regime with respect to quantity and quality; 

2. a groundwater monitoring program designed to support resource management and 
comply with applicable environmental laws and regulations; 

3. a management program for groundwater protection and remediation specifically 
including CERCLA, RCRA. the Safe Drinking Water Act (SDWA), and the OEPA 
portion of the Ohio Administrative Code; 

4. Identification of areas that may be contaminated with hazardous substances; 

5. development of strategies for controlling sources of those hazardous substances; 
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6. a remedial action program that is part of the site CERCLA program required by DOE 
5400.4; and 

7. a D&O program and oth~r remedial programs contained In DOE directives. 

As provided for In DOE 5400.1, technical documents associated with the site RifFS wUI be used to satisfy In 

part the DOE requirement for a Groundwater Protection Management Program, and the Program Plan will 

be r!Mewed annually and updated every three years . 
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3. INITIAL EVALUATION 

The following sections present a summary of the nine Mound Plant operable units, Including conceptual 

site models. Conceptual site models were developed during the scoplng or initial data collection phase of 

the RifFS ~nd present Initial environmental assessments of the operable units. The models Include the 

Identification of primary and secondary sources, primary and secondary release mechanisms, predicted 

pathways, and potential receptors. Development of the models at this ear1y stage of the RifFS 

Investigation wUI help In the Identification of remedial objectives and data needs. These models wUI be 

updated as the RifFS Investigations proceed and additional data are available. 

Currently, the seeps (Operable Unit 2) and the Miami-Erie Canal (Operable Unit 4) Involve the release of 

contaminants outside of the Mound Plant property.boundary. However, all of the operable unit conceptual 

models show area residents as receptors for surface water and sediments because of the potential for 

most of the release sites to contribute surface water runoff to the plant drainage ditch, which exits Mound 

Plant at an NPDES outfall. A risk assessment was performed In 1974 for the Miami-Erie Canal, and It was 

concluded that the plutonlum-238 present in the vestiges of the canal, now abandoned, did not represent a 

threat to the public health, given existing and predicted worst-case future conditions (Rogers 1975; 

Cashman and Whitman 1974). This risk assessment is currently being reevaluated. A baseline risk 

assessment for Area B Is also currently in progress, and baseline risk assessments are planned for the 

other operable units. Future risk assessments will address risks to the environment as well as risks to 

public health. 

3.1. AREA B, OPERABLE UNIT 1 

Area B addresses volatile organic chemical contamination In the Buried Valley aquifer originating from a 

now-burled historical landfill. Area B covers approximately four acres in the western part of Mound Plant 

(Figure 3.1) and sits within the boundary of the 100-year flood plain of the Great Miami River (FEMA 1983). 

Area B Includes four potential release sites: the soils beneath the overflow pond and the site sanitary 

landfdl, the Area 18 ditch sediments Incorporated Into the landfill, and the Area 2 WD Building filter-cleaning 

waste and crushed empty thorium drums. The overflow pond and the site sanitary landfill now cover the 

____________ sfte_of Area Band the historic landfill. __ . ___ -----~-----

• 
The historic landffil Included burial projects, but typically Involved open burning of liquid and solid wastes. 

In the -ear1y 1950s, residual metal debris from a fire that had consumed the salvaged materials from the 

Dayton operations were burled in an irregular1y shaped trench In the southern portion of Area B. In the 

mid-1950s, about 2,500 empty 55-gallon drums, forrner1y containing thorium ore, were buried In the 
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Figure 3. 1. Area B, Operable Unit 1, potential release sites. 
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southwestern comer of Area B. Also, in the mid-1960s, sand contaminated with polonium-210 (half-life of 

138 days) was dumped in the southern part of Area B. 

Open burning dominated the landf~l operations from 1948 untO 1969, when a state of Ohio ordinance 

banned such practices. After that, on-plant burning continued in a permitted incinerator in BuDding 51. This 

continued through 1973, when treatment and disposal moved to off-plant facUlties. Solid and liquid wastes 

disposed of In Area B Included paper, glass, wood, plastics, kitchen garbage, and bottled urine samples. 

Potential contaminants consisted of beryllium, mercury, trichloroethane, carbon tetrachloride, nickel 

carbonyl, alcohol, benzene, acetone, photoprocesslng solutions, plating materials, and small quantities of 

PCB oUs contained In fluorescent lamp ballasts. The wastes were typically placed on the ground and 

burned. Occasionally, liquid wastes were allowed to soak into the ground. Radioactive materials were 

generally not disposed of in Area B. 

After 1969, solid wastes were buried In trenches and covered with soU. In 1978, the buried solid wastes and 

the burned residues were removed during the construction of the overflow pond, and were enclosed In a 

. clay liner within the site sanitary landfill. low-level plutonium-contaminated sediments from the plant 

drainage ditch were probably mixed with other excavated soDs during construction. After construction of 

the overflow pond and site sanitary landfill, solid wastes were collected and disposed of off-plant . 

To date, the Area B sources have been characterized indirectly by identifying the probable conditions of 

the site without Intrusive drilling. The Inherent complications of characterizing the historic landfill beneath 

the operational overflow pond and sanitary landfill were considered significant enough to warrant the use of 

groundwater monitoring and re-creation of the history of the area through Interviews and record searches 

to determine If a hazard Is present before conducting any Intrusive drilling. Groundwater has been the 

prime focus of att~ntlon. A description of the ER Program investigations Is given In section 2 of this work 

plan, and a summary of the results Is given below. 

- Groundwater contamination In the Buried Valley aquifer Is limited mainly to a few 
volatUe organic chemicals and tritium In the vicinity of Area B. 

- Groundwater contamination consists primarily of three chlorinated solvents: 
tetrachloroethane, trlchloroethene, and 1,2-trans-dichloroethene, with some 
associated breakdown products such as vinyl chloride. 

- . - ·-- - . - The concentrations of .volatDe organlc_cl:!erolcals are_a~~I'J!~Y. big best adjacent to 
Area B and diminish rapidly away from it 

- Sources of volatUe organic chemicals exist In areas other than Area B; however, data 
· Indicate that Area B is the primary source of groundwater contarr.iilatlon. 

- Iron and manganese have been detected at Area B above the secondary drinking 
water standards (0.3 mgfl and 0.05 mg/L. respectively); Data reported In Spieker 
(1968) Indicate that background levels in the region are also above the secondary 
drinking water standards. 
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Movement of contaminants through the vadose zone to the Buried Valley aquifer and movement of 

_contaminants within the aquifer have been identified as the migration pathways associated with Area B. 

Figure 3.2 shows the conceptual model of Operable Unit 1, Area B. In Area B, contaminated soils are 

present, but they are buried. For this reason leaching is considered the primary release mechanism. 

Groundwater monitoring indicates that groundwater may be an important contaminant migration pathway 

for Operable Unit 1. In addition, soil gas surveys indicate that volatile emissions and wind may function as 

a second pathway. Volatile emissions will be investigated as part of the Site-wide air quality assessment in -

this Work Plan. 

Shallow groundwater contamination from Area B in the Buried Valley aquifer could be transported to three 

release points: Mound Plant production wells; the Great Miami River; or off-plant wells. 

Other possible pathways Include direct exposure to soil, sediment transport within the floodplain of the 

Great Miami River, soil ingestion or inhalation, atmospheric releases, and uptake by biota. These pathways 

are not concerns because the subsurface contamination is beneath the overflow pond and Site sanitary 

landfill, which are not in the floodplain. Therefore, these possible pathways could not transport 

contamination given the present conditions, but may be significant in future land use scenarios . 

The most Immediate impact of groundwater contamination from Area B is to the Mound Plant production 

wells. The three production wells, 0071, 0076, and 0271, currently exhibit VOC contamination below 

regulatory limits. From January to July 1990, variable concentrations of trichloroethane (rCE), 

tetrachloroethane, and 1,2-dichloroethene (total) were detected in all three production wells (see Table 

Vll.1). During this period, concentrations of TCE in well 0071 generally increased. Ohio EPA collected 

samples from the production wells in July and August 1991. In well 0071, TCE was above the maximum 

contamination level (MCL) (5 P.Q/1) both times (5.24 p.g/1 in July and 6.28 p.g/1 in August). Well 0071 is 

located within the closest proximity to the suspected contaminant source underlying Area B, suggesting 

the movement of a contaminant plume away from Area B. 

From January to July 1990, extremely low concentrations of tetrachloroethane were detected in off-plant 

monitoring wells 0126 and 0311 (see Table V1.4, section 6 of this work plan). The concentrations were 

--equal to or slightly-above-the detection .limit of 0.3_p.g/LJor_tetr:achl_oroethe_ne, wtli<:h _w__a~_det~~ in w~ __ _ 

0126 in Januar:y, March, and July 1990 and in well 0311 in July 1990. Tetrachloroethane is more mobile in 

groundwater than trichloroethane and 1 ,2-dichloroethene and, therefore, would be an early constituent to 

migrate from the contaminant source. Further sampling is required to determine if levels of 

tetrachloroethane increase in these wells, which would confirm that the contaminant plume is migrating off

plant. 
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LEGENQ 
a CURRENT RESIDENT- Visits the canal as a child, 

lives downgradlent from the site In a house with a 
current-use domestic well. 

b CURRENT WORKER- Works on the site as a laborer. 
Receptor is exposed to contaminants In environmental 
media; not an evaluation ol occupational exposure. 

c FUTURE RESIDENT FARMER- Establishes a 
larm onsite. 

d TERRESTRIAL BlOT A -Analysis of terrestrial biota will 
Include quantitative analysis to the extent possible but will not 
be possible for all exposure routes such as dermal contact 

e AQUATIC BIOTA- Analysis of potential impacts to aquatic 
biota does not include quantitative risk assessment. 

f FOOD INGESTION from the groundwater pathway will be 
based on consumption ol vegetables grown in gardens 
irrigated with contaminated groundwater. 

g FOOD INGESTION from the surface water 
pathway will include Ingestion ol fish. 

h FOOD INGESTION lrom the soil pathway will 
Include Ingestion ol plants that have taken up 
contaminants lrom soil. 

I Investigation to be conducted in OU 9. 

Figure 3.2. Conceptual pathway model for Area B, Operable Unit 1. 
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The Burled Valley aquifer underlies the Great Miami River valley with contiguous, unconsolidated deposits, 

extending Into tributary valleys. Groundwater flow follows the course of the river, generally north to south. 

The tributary tongue that extends onto the plant, through Area B, Is a potential preferential pathway of 

contaminant migration. Groundwater flow along this tongue Is primarUy northeast to southwest, toward the 

Great Miam_l River. The Great Miami River partially penetrates the unconsolidated materials that comprise 

the aquifer, but has not been shown to be a hydraulic discontinuity In the aquifer. Therefore, the river may 

act as a partial but not complete barrier to groundwater flow to the southwest. Discharge of contaminated 

groundwater would be dUuted by mixing with the surface water In the river. Also, upon entering the surface 

water, VOCs may volatUize Into the air rather than remaining In the water. 

The most likely off-plant receptors of groundwater contamination are several domestic wells south of Area 

B, on the east bank of the Great Miami River. The Mound Plant monitors water quality from samples 

collected at these wells and has found tritium and low concentrations of volatiles. Trichloroethane, 

tetrachloroethane, and 1 ,2-dlchloroethene (total) were not detected In any other off-plant monitoring wells 

from January to July 1990. Extremely low concentrations of 1,1, 1-trichloroethane (0.3-1.4 ,..gjL) were 

detected In both on-plant and off-plant wells during this time period. However, the MCL for 1,1, 1-

trlchloroethane Is 200 ~~og/L. Indicating that this Is not currently a contaminant of concern. Other potential 

off-plant groundwater receptors are as follows: 

- the Miamisburg munlclpaJ production wells, which are along the opposite, west bank 
of the Great Miami River and northwest from Area B; 

- the Hutchlng Power Station Industrial supply wells, which are along the opposite, 
west bank of the Great Miami River and 1.5 miles south of Area B; and 

- private wells at homes and businesses east and west of the Great Miami River. 
Except for a single residence that refused municipal water services, the closest 
homes and businesses, directly west, are supplied with munlclpaJ water; the wells 
supply water for miscellaneous uses, such as lawn Irrigation, not requiring potability. 
Domestic wells to the southwest and approximately 1 ,400 ft from Area B are still used 
for potable water. 

3.2. MAIN HILL SEEPS, OPERABLE UNIT 2 

The Main Hill Seeps, Operable Unit 2, addresses groundwater perched In the bedrock and potential source 

tenns on the Main HUI. The Main HOI has b88n fhe central-operating portion ofMouncfPiant since-the plant---

opened In 1948. The Main HUI Includes eight potential sites: Area 15, crane tracks and shielding from the 

old SW cave; Area 6, WD BuDding tuter cleaning wastes; Area F, chromium solution disposal trench; the 

cooling tower basins; BuDding E, solvent storage shed; Building G, garage area; Monitoring Well 0034; and 

the Main Hill seeps (Figure 3.3). The seeps are believed to be the expression of groundwater discharge 
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from the Indurated bedrock on or adjacent to the Main HUI and have a history of VOC and tritium 

contamination (Table 111.1). 

The characterization of the tritium migration in the groundwater on Main HUI and subsequent tritium 

migration pathways Is based on data generated by the routine monitoring program and by the Mound 

tritium groundwater assessment program (DOE 1989d). There are approximately five seeps located off 

Mound Plant property (Figure 3.3), but only two have significant flow (~5 gallons per minute [gal/min]). It 

has been concluded that the tritium in the seeps originates from tritium in the soU moisture below the SW 

Building. See section 2 of this Work Plan for Information on previous inveStigations and results. Low 

concentrations of volatUe organic chemicals have also been found in all the seeps on the Main Hill. 

Conceptually, the Site hydrogeology can be divided into two hydrostratigraphic units-the Buried Valley 

aquifer and the bedrock system. The Buried Valley aquifer consists of glacial sands and gravels associated 

with the Great Miami River. The bedrock system comprises the hills on which the Mound Plant Is situated. 

The degree of hydraulic Interconnection of this system with the Buried Valley aquifer is unknown at this 

. time. Although several seeps discharge along the hillsides, It Is possible that fractures also transmit water 

direcdy to the Buried Valley aquifer or that hidden seepage discharges below the hillside colluvial veneer. 

Whether the seeps are the result of an underlying impermeable shale that restricts the downward 

movement of groundwater or are the point at which the water table intersects the hlllslope is unclear at this 

time. 

Previous Investigations have Identified SW Building as the most likely source of tritium contamination. SW 

Building has been the principal tritium facility at the Mound Plant since the ear1y 1960s (DOE 1989d). In 

19n, Dames and Moore collected soil samples from under Buildings SWand Rand analyzed soil moisture 

distillate for tritium. Based on their calculations, as much as 1 ,300 Cl of tritium was present In the sou 

moisture beneath SW Building (Dames and Moore 19na). Even considering the tritium decay since 19n 

(half-life = 12.3 years), the activity In 1990 would be about 625 Cl. Assuming no additional tritium was 

added to this Inventory after 1970, there may be a sufficient quantity present (625 Cl) to explain the present 

levels of tritium observed In the seeps (DOE 1989d). 

Sources for the VOCs are less certain. Six areas on the Main Hill are potential chemical release sites: 

Billldlrig E (solvent storage shed), Buildlng-G--(garage-area);-monitoring-well 0034, -Areas F and 6, the--- - - - ~--

cooling tower basins, and the drum storage area. One of these sites has handled solvents (Building E 

Solvent Storage Shed), and soU cleanup was performed when the building was dismanded In 1988 (RFA 

1988). Building G and Monitoring Well 0034 may be contaminated with fuel and/or waste oils. The cooling 

tower site may be contaminated with waste oUs, ethylene glycol, and various cooling water additives. The 

presence and extent of VOC contamination at any of the sites Is not known. 
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Table 111.1. Contaminants Detected In Groundwater Seeps 

Location CSeep No.) 

VolatUe organic compounds ~g/L)8 601 602 603 605 606 607 608 

Tetrachloroethane 8.2 u 

Trichloroethane 5.6 14 

1,2-trans-Dichloroethene 2.1 10 

1,1,1-Trlchloroethane u 1.5 

1, 1-Dichloroethane u 1.3 

Chloroform u 1.2 

Bromodichloromethane u 0.65 

Bromoform u 0.61 

Tritium (nCifL)b 395 33 109 

8Highest values from samples collected in September and December 1988. 
bHighest values from samples collected from January 1989 to July 1990 . 
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Figure 3.4 depicts the conceptual model for the seeps, Operable Unit 2. Leaks and spills are assumed to 

have caused contaminated soil. The fractured shale and lime~one of the bedrock aquifer provide a likely 

transport mechanism for VOCs, tritium, and any other contaminants present in the seeps. Near-surface 

contamination has most likely been mobilized by recharge water and transmitted through the fracture 

system in the bedrock. The trench backfill associated with underground utilities such as water and waste 

water lines, etc., may also provide a permeable conduit for the infiltration of contaminants into pipe chases 

and transmission lines. Area 15 (crane tracks and shielding) is represented by the old cave. 

Organic contaminants in off-plant seeps 0605, 0607, and 0608 (Table 111.1) are significant In that they 

discharge off the Mound Plant property onto city-owned land. Tritium contamination for the largest off

plant seep (0607) ranged from 20 to 100 nCifL for the period of August 1986 through December 1988. This 

is below the effluent discharge standard (3000 nCijL) and mostly below the proposed drinking water 

standard (90 nCI/L), but above the current primary drinking water standard (20 nCifL) for tritium 

concentrations (DOE 1989a). The runoff from the largest seep (0607) ponds at the base of the hill (0617) 

and thus probably contributes recharge to the Buried Valley aquifer. However, the flow from seep 0607 is 

so small ( < 1 gpm) that dilution by the groundwater has prevented the seep discharge from contaminating 

the aquifer above the drinking water standard. The seep discharge was sampled at the base of the hill, and 

no VOCs were present; apparently the low concentration of VOCs volatilizes before contaminating the 

aquifer. Seep 0605 Is located below Mound Plant Building OSE, and discharge Is small enough that no 

appreciable surface runoff occurs (Price 1989a). 

The presence of contamination In test pit wells and sampling wells clustered around Buildings SW and B 

suggests one or more sources In that area. Contamination In five seeps also suggests more than one 

source of contamination and/or that the fracture flow pathways are Interrelated. 

Although the results reported above do not Indicate an immediate health concern, they do Indicate the 

need for additional Investigation of flow pathways and source characterization. The development of the 

Operable Unit 2, Main Hill Seeps Work Plan Is In progress. 

3.3. MISCELLANEOUS SITES, OPERABLE UNIT 3 

Miscellan-eous-Sites;-Operable-Unlt-3;-lncludes-22--areas-at--Mound-Piant-that-require-limited_field __ _ 

investigations since little or no data are available. The sites included In Miscellaneous Sites, Operable Unit 

3 were identified in either the Installation Assessment Report (DOE 1986) or the RFA Report (RFA 1988), or 

both. Many of the sites identified by the visual site inspection (RFA 1988) were not known to be 

contaminated or suspected of being contaminated. The primary goal of the Miscellaneous Sites, Umited 
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LEGENQ 
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lives downgradlent from the site In a house with a 
current-use domestic well. 

b CURRENT WORKER -Works on the site as a laborer. 
Receptor is exposed to contaminants in environmental 
media; not an evaluation of occupational exposure. 

c FUTURE RESIDENT FARMER- Establishes a 
farm onsite. 

• 

d TERRESTRIAL BIOTA- Analysis of t&rrestrlal biota will 
Include quantitative analysis to the extent possible but will not 
be possible for all exposure routes such as dermal contact. 

e AQUATIC BIOTA - Analysis of potential impacts to aquatic 
biota does not include quantitative risk assessment. 

f FOOD INGESTION from the groundwater pathway will be 
based on consumption of vegetables grown in gardens 
irrigated with contaminated groundwater. 

• 

g FOOD INGESTION from the surface water 
pathway will include ingestion of fish. 

h FOOD INGESTION from the soil pathway will 
include ingestion of plants that have taken up 
contaminants from soil. 

Investigation to be conducted in OU9. 

Pathway will be investigated as part of this 
OU and0U9. 

Figure 3.4. Conceptual site model for the Main Hill Seeps, Operable Unit 2. 
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Field Investigations Work Plan (DOE 1991m) Is to identify hazardous contaminants that may be present at 

any of the sites and to either eliminate these sites from further consideration or to plan a more detailed 

RifFS characterization. The sites are shown In Figure 3.5. 

Table 111.2 presents the potential release sites and suspected contaminants that are Included In the 

Miscellaneous Sites Operable Unit. RCRA waste codes are included, where applicable, in the Umited Field 

Investigation Work Plan (DOE 1990e). Additional Information on these sites Is presented In Appendix A and 

in the Miscellaneous Sites, Operable Unit 3 Umited Field Investigation Work Plan (DOE 1990e). Figure 3.6 

depicts the conceptual model for the Mlscell~neous Sites. None of the sites are known to be 

contaminated, but soD contamination Is suspected from surface storage of drums and tanks and 

underground waste lines. The decision to conduct further RifFS Investigations or to tum all the sites over 

to other operable units will be determined at the conclusion of the Umlted Field Investigation (DOE 1991 m). 

3.4. MIAMI-ERIE CANAL, OPERABLE UNIT 4 

The Miami-Erie Canal, Operable Unit 4, addresses an area adjacent to Mound Plant that has soils and/or 

sediments contaminated with plutonlum-238 and tritium but no history of chemical contamination. The 

area Is considered as one release site and includes the wat9lW8ys associated with an abandoned section 

of the Miami-Erie Canal. The active and Inactive waterways of Interest are the north and south canals, the 

north and south ponds, the runoff hollow, the overflow creek from the south canal to the Great Miami River, 

and a section of the Great Miami River downstream from the overflow creek oUtfall (Figures 3. 7 and 3.8). 

The north and south ponds and the north canal are located In a Miamisburg municipal park. The south. 

canal and the overflow creek are located on land controlled by the Miamisburg Conservancy District, and 

the runoff hollow Is located In the ConraD Railroad right-of-way. Access to all segments of the waterways is 

uncontrolled. 

In 1969, a pipeline from the plutonium processing buDding to the waste disposal building at Mound Plant 

ruptured and released acidic wastewater containing plutonlum-238 to the surrounding soils, where the 

plutonium was sorbed and lmmobUized (Rogers 1975). During the excavation and repair of the rupture, 

heavy rains caused soD erosion and remobillzatlon. Some of the plutonium-contaminated soli was carried 

------ ·off Mound Plant by way of a ·concrete-flume-and-a drainage ditch. The soU-was then-deposltedJn. the ___ . 

• 
waterways associated with the vestiges of the Miami-Erie Canal, now abandoned near Mound Plant. 

An extensive study was conducted In 1974 to determine the extent of the plutonium contamination 

resulting from the pipeline rupture (Rogers 1975). The 1974 study, summarized In section 2 of this work 
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Building 27 solvent storage area 
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Glass meller room sump 

Paint shop area 
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Table 111.2. Miscellaneous Sites, Operable Unit 3 

Release Site 

Paint shop area 

Powerhouse area fuel tanks 

WD Building, drum staging area 

Glass melter room sump 

BuDding 51, waste solvent storage tank 

BuUding 61, heavy equipment area 

Building 27, solvent storage area 

Building 27, concrete flume 

Building 27, sump 

Area I, Buildings 1 
and 27 leach pits 

OD bum structure 

Fire fighting facility training pits 

BuDding 34, aviation fuel tank 

Area C. waste storage area 

Area H, pyrotechnic waste disposal area 

Trash burner 

Thermal treatment unit 

Pyrotechnic waste shed 

Waste oU drum field 

Old firing range drum storage site 

Farm trash area (previous owner) 

Underground sewer lines 

Susoected Contaminants 

Paints and thinners 

Fuel oU 

Unknown 

Unknown 

Waste solvents 

WasteoU 

Acetone, ethanol, explosives 

Acetone, ethanol, explosives 

Acetone, ethanol, explosives 

Acetone, ethanol, explosives 

Aviation fuel 

Diesel fuel 

Aviation fuel 

Volatile organic chemicals, lithium 

Dissolved pyrotechnic material 

Detonating fuses, small amounts of 
explosives, pyrotechnic material 

High explosive powder, detonating 
fuses, pyrotechnic powder 

Pyrotechnic wastes 

Solvents, explosives/solvent waste, 
waste soU, epoxy resins, ethylene 
glycol, sclntUiatlon "cocktaU", and 
other unknown ctlemlcaJs- --- ---

Spent solvents 

Unknown 

Solvents, photographic solutions, 
acids/bases 
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LEGENQ 
a CURRENT RESIDENT i Visits tha canal as a child, 

lives downgradient from the site In a house with a 
current-use domestic wail. 

! 

b CURRENT WORKER -Works on the site as a laborer. 
Receptor is exposed to c:ontaminants In environmental 
media; not an evaluation of occupational exposure . 

I I 

c FUTURE RESIDENT FARMER - Establishes a 
farm onsile. I 

•• 

d TERRESTRIAL BIOTA -Analysis of terrastrial biota will 
include quantitative analysis to the extent possible but will not 
be possible lor all exposure routes such as dermal contact. 

e AQUATIC BIOTA- Analysis of potential impacts to aquatic 
biota does not Include quantitative risk assessment. 

I FOOD INGESTION from the groundwater pathway will be 
based on consumption of vegetables grown In gardens 
irrigated with contaminated groundwater. 

• 

g FOOD INGESTION from the surface watt;~r 
pathway will include Ingestion offish. 

h FOOD INGESTION from the soil pathway will 
Include Ingestion of plants that have taken up 
contaminants from soil . 

I Investigation to be conducted in OU9. 

I Pathway will be investigated as part of this 
OU and OU9. 

Figure 3.6. Conceptual site model for the Miscellaneous Sites, Operable Unit 3. 
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plan, showed that the plutonium released In 1969 was strongly sorbed onto the sediments of the 

waterways, resulting In low mobDity and deposition of 5.2 Cl of plutonium In the sediments In fairly localized 

areas. The highest sediment concentration was 4.56 nanocurles per gram (nCI/g) at a depth of 2 to 3 ft In 

the north canal (Robinson et al. 1974). Subsequent erosion and sediment deposition covered the 

plutonium-contaminated soil with up to 4 ft of sediment. 

Tritium In the Burled Valley aquifer was investigated In 1976 (Dames and Moore 1976a). A summary is 

presented In section 2 of this work plan. Elevated tritium concentrations (2, 100 to 25,435 nCijl) in the 

North and South Canal were determined to be centered around the confluence of the Mound Plant 

drainage ditch and the canal. The highest concentration In the soli distillate was 198,396 nCijl at a depth 

of 1.2 m (4 ft) In the North Canal. The highest soil distillate tritium concentration In the South Canal was 

10,291 nCijl at a depth of 0.6 m (2ft) (Dames and Moore 1976a). 

Figure 3.9 shows the conceptual model of the Miami-Erie Canal. Resuspenslon of the plutonium

contaminated soils Is the prime area of concern. Chemical data Indicates that nonradlologlcal spills have 

not affected the canal, but Information Is limited to a small number of samples from the south pond. The 

canal Itself Is considered to be a secondary contaminant source as runoff and overflow from on-plant 

sources were the release mechanisms that transported contaminants to the canal area. There are no 

primary source terms considered In Operable Unit 4 (Figure 3.9) . 

The 1974 study by Mound Plant personnel (Rogers 1975) contained a comprehensive risk-based study of 

the plutonium-238 contamination which Included an analysis of the health risk to the general population 

around the Mound Plant. Mound Plant personnel and the Ohio Department of Health, OEPA, and EPA 

concurred on the following Issues regarding the health Impacts of the Miami-Erie Canal (Cashman and 

Whitman 1974): 

- The elevated plutonlum-238 concentrations In the canals and ponds of the municipal 
park did not present an Immediate threat to public health. 

- Normal activities, swimming, fishing, or accidental Ingestion of small amounts of soli 
would not produce radiation doses In excess of regulatory limits. Thus, It was not 
necessary to restrict use of the land In the park. 

- Significant health Impacts from Inhalation of contaminated sediments may occur if 
- -~-sediments-are~ excavated; stockplled;and allowed-to·dry:-However, this-type of-~~---

actlvlty may be easily prevented or controlled. 

Dose equivalents to the lungs and bones from Inhalation of airborne plutonlum-238 were calculated by 

Farmer and Carfagno (MAC 1978b) for 1 and 70 years of exposure. The airborne exposure used for the 

one-year calculation was the highest monthly concentration measured In the canal at sample 123 during 
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LEGENQ 
a CURRENT RESIDENT- VISits the canal as a child, 

lives downgradient from the site In a house with a 
current-use domestic well. 

b CURRENT WORKER- Works on the site as a laborer. 
Receptor Is exposed to contaminants In environmental 
media; not an evaluation of occupational exposure. 

c FUTURE RESIDENT FARMER- Establishes a 
farm onsite. 

d TERRESTRIAL BIOTA -Analysis of terrestrial biota will 
Include quantitative analysis to the extent possible but will not 
be possible for all exposure routes such es dermal contact 

e AQUATIC BIOTA- Analysis of potential impacts to aquatic 
biota does not include quantitative risk assessment. 

f FOOD INGESTION from the groundwater pathway will be 
based on consumption of vegetables grown in gardens 
irrigated with contaminated groundwater. 

• 

g FOOD INGESTION from the surface water 
pathway will include ingestion of fish. 

h FOOD INGESTION from the soil pathway will 
Include Ingestion of plants that have taken up 
contaminants from soil. 

Investigation to be conducted in OU9. 

j Pathway will be investigated as part of this 
OU and OU9. 

Figure 3.9. Conceptual site model for the Miami-Erie Canal, Operable Unit 4. 
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September 1976 (54.4 x 10"14 ILCi/L). The 70-year exposure was calculated using the average of the first 

nine months of 19n. This concentration of 3.35 x 10"14 11Ci/L was also measured at sampler 123. These 

increased plutonium-238 concentrations may be related to construction activities and the lack of rainfall. 

The resulting dose equivalents calculated from these exposures were as follows: 

- Dose equivalent during one year to the lung 

= 0. 76 mremjyear 

- Dose equivalent during 70 years to the lung 

= 14.6 mrem/70 years 

- Dose equivalent during one year to the bone 

=0.27 mremjyear 

- Dose equivalent during 70 years to the bone 

= 71.5 mrem/70 years 

Based on the tritium analyses of soil sample distillates obtained from borings in the Miami-Erie Canal, the 

estimated total tritium activity was as follows (Dames and Moore 1976a): 

- Miami-Erie Canal (north of drainage ditch discharge): 300 Ci 

- Miami-Erie Canal (south of drainage ditch discharge): 30 Ci 

As a result, soils beneath the Miami-Erie Canal were considered a potential contributor of tritium 

contamination to groundwater. 

The radiation hazard of tritium is relatively low per unit of activity. Although the radiological half-life of 

tritium is 12.3 years, the biological half-life in the human body averages only 8.5 days. Because tritium 

emits only a weak beta radiation, it presents no radiological hazard as long as it does not enter the body. 

The most significant pathway for exposure to man for tritium at environmental concentrations is when 

tritium is in the oxidized form. This tritiated water or water vapor can be absorbed through She skin or 

inhaled or ingested. 
------

The present effective dose equivalent values for tritium exposures from the air, water, and vegetation 

pathways are calculated in the 1988 Environmental Monitoring Report (EG&G 1989a). The permitted 

effective dose equivalent is derived from the dose that accumulates for 50 years following one year of 

exposure to a given radionuclide. The maximum effective dose equivalents for an individual at the Site 

• boundary for tritium in 1988 are presented below: 
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Pathway Tritium (mrem) QQE StS~ndS~rd 

Air 0.03 (100 mremfyr) 

Water 0.26 

Foodstuffs 0.003 

To date, one study has been conducted to evaluate the possible chemical contamination of soDs in the 

Miami-Erie C&nal, Operable Unit 4. The study was conducted to determine the presence of hazardous 

chemical and plutonlum-238 contamination In the South Pond. The sampling results were used to 

determine if any special precautions were necessary if the city of Miamisburg were to dredge the South 

Pond. 

A total of 10 sediment samples were collected from the South Pond on March 22-24, 1990, and analyzed 

for VOCs, pesticides, herbicides, base-neutral acids (BNAs), PCBs, metals, and extraction procedure (EP) 

toxicity~ Concentrations of analytes In all but one sediment sample were within regulatory limits. One 

sample contained osmium at 53 ppm. Since this was the only sample containing detectable levels of 

osmium and there appears to be no use of osmium at the Mound Plant, the same sample was rearlalyzed 

by another laboratory, and the results indicated osmium levels as less than 4 ppm. Therefore, It was 

concluded that osmium was not present above regulatory guidelines or environmental levels In the South 

• Pond (Halford 1990). 

• 

Three surface water samples from the South Pond were taken In March 1990 as part of the Investigation to 

determine whether any special precautions were necessary If the city of Miamisburg dredges the pond. 

Concentrations of analytes In all but one water sample were within regulatory limits. One water sample 

contained a lead concentration of 27 parts per billion (ppb). To determine if the lead level reported In the 

water sample resulted from laboratory or sample contamination, additional water samples were collected 

by Mound Plant personnel and analyzed for lead. Their results Indicated < 10 ppb In two filtered water 

samples and S31 ppb In two unfiltered water samples. Therefore, It was concluded that lead was not 

present above environmental levels or regulatory guidelines in the South Pond. 

3.5. RADIOACTIVELY CONTAMINATED SOILS, OPERABLE UNIT 5 

The Radioactively Contaminated Sols, Operable Unit 5, Includes 17 areas at Mound Plant with known or 

suspected radioactive contamination below the current D&D cleanup levels discussed below (Figure 3.10). 

The radioactive contamination present at these areas was Identified and characterized by the Site Survey 

Project (Stought, Edling, and Draper 1988). The objectives of the ER Program Investigation at these areas 

are to Identify hazardous contaminants and, where necessary, obtain additional data necessary to fully 
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• characterize the radiological contamination to support a risk assessment and an FS. Appendix A describes 

the history and potential contaminants at each of these areas in more detail. Table 111.3 gives the potential 

release sites and suspected contaminants. 

In addition to the potential release sites with radioactively contaminated soils, Operable Unit 5 will 

characterize the hydrogeology and groundwater contamination on SM/PP Hill. Very little is known about 

groundwater flow In the bedrock or unconsolidated deposits on SM/PP Hill. Also, it Is not known how 

plant operations on SM/PP Hill have affected groundwater quality. The Operable Unit 5 groundwater 

investigation will be integrated with concurrent groundwater investigations being conducted in Operable 

Unit 9 (see section 6 of this Work Plan). 

It is currently believed that radioactively contaminated soil sites at Mound Plant are almost entirely 

contained in Operable Unit 5, Radioactively Contaminated Soils, and the D&D Program Sites, Operable 

Unit 6. Sites may move from 5 to 6 as the DOE scheduling and funding at the D&D Program may allow 

more sites Into Operable Unit 6. 

The Radiological Site Survey report did not Include an evaluation of the potential Impacts of radiological 

contamination to human health and the environment. A separate study has developed preliminary 

guidelines for residual radioactivity In soDs (Eckart, Janke, and Janke n.d.); those guidelines, expressed as 

• dose-to-source ratios, are used with data specific to an Individual area to develop site-specific cleanup 

guidelines for that area. A CERCLA-type baseline risk assessment, the purpose of which will be to initially 

evaluate the Impact of existing radioactive contamination of soils on human health and the environment, Is 

a part of the RifFS scheduled for 1991. The CERCLA-type baseline risk assessment will be used to further 

refine cleanup levels for soils contaminated with radioactive and non-radioactive hazardous constituents. 

• 

Since 197 4, the Mound Plant has reported the results of environmental monitoring In annual environmental 

monitoring reports; these have Included results for the monitoring of air, surface water, groundwater, and 

foodstuffs and vegetation. The results of this monitoring are expressed In terms of percentages of DOE 

guidelines. For the most recent report, which Includes data for the year 1988 (EG&G 1989a), those results 

were as follows: 

- Average Incremental concentrations of plutonlum-238 and tritium oxide In air 
measured- at all off-plant-locations were-3;6--x 10"18 and --9;6-x--10"12 ~tCI/mlo 
respectively. These concentrations correspond to 0.01% and 0.01%, respectively, of 
the DOE Derived Concentration Guides (OCGs) for uncontrolled areas; 

- Average incremental concentrations of plutonlum-238 and tritium measured at all 
locations In the Great Miami River were 1.5 x 10"12 and 0.03 x 10-6 ~tCI/mL. 
respectively. These concentrations correspond to 0.004% and 0.002%, respectively, 
of the DOE DCGs; 
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Table 111.3. Radioactively Contaminated Solis, Operable Unit 5 

Release Site 

Area 3, storage and rectrummlng area 

Area 5, radioactive waste line break 

Area 7, sol from SW cave, contaminated 
ventilation exhaust system, and crushed 
empty thorium drums 

Area 8, contaminated soils from 
Areas9and 1 

Area 9, former thorium storage and 
redrumming area 

Area 10, concrete from Unit 4 Dayton operations 

Area 12, contaminated soil from Area 1 and 
SM Building operations 

Area 13, polonium-contaminated wood 

Area 20, radioactive waste line break 

Area 21, old bunker 

Area 22, orphan soU 

. Sewage disposal buDding area 

Sludge drying beds 

BuDding 72, storage area 

Area J, dredged material disposal and 
hillside catch basin 

Spoils disposal area 

Dredge spoil drying beds 

Known Contaminants 

Plutonium-238 and thorium 

Cobalt-60, ceslum-137, and 
plutonlum-238 

Plutonium-238, thorium, 
and actlnlum-227 

Piutonium-238 and thorium 

Plutonlum-238 and thorium 

Plutonium-238 

Plutonium-238, thorium, and 
cobalt-eo · 

None suspected• 

Plutonium-238, thorium, cesium-137, and 
cobalt-60 

Plutonium-238 and cesium-137 

Cobalt-60 and cesium-137 

Plutonium-238, thorium-232 

Plutonium-238, thorium-232 

Waste oils 

Paint and thinners 
plutonlum-238 

Unknown 

8Aithough polonlum-210 decays to stable lead~lead-ls not IIStect as a suspectea cornamlnant.:-The 
relatively high_speclflc activity of polonium-210, and the limited amount of polonium-210 that was present at 
Mound Plant, would yield extremely small quantities of stable lead . 
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- Plutonlum-238 was evaluated for four private wells and the Miamisburg city water 
(groundwater source), and concentrations ranged from 0.1 (environmental levels) to 
12.7 x 1 0"12 "CI/mL. averaging 0.005 percent of the DOE DCG; 

- Foodstuffs Oncludlng fish, vegetables, and grass) were analyzed for plutonium-238 
and tritium, and the •analyses .Indicate no evidence of any significant uptake or 
concentration by plant or animal life of the radlonuclldes handled at Mound . . . • 
(EG&G 19898). 

From Its environmental monitoring, DOE has estimated effective doses of combined plutonium and tritium 

to the public, which for the year 1988 were as follows: 

- Air, 0.29 mrem (0.29% of the DOE DCG); 

- Water, 0.27 mrem (0.27% of the DOE DCG); 

- Foodstuffs, 0.003 mrem (0.003% of the DOE DCG); and 

- Total dose, 0.56 mrem (0.56% of the DOE DCG). 

These results Indicate that radioactively contaminated soDs at the Mound Plant do not represent a current 

threat to human health and the environment, using the DOE DCGs as a measure. More definitive 

conclusions about the Impact of radioactively contaminated soils will result from additional RifFS activities, 

including a CEACLA-type risk assessment 

Figure 3.11 shows the conceptual site model for Operable Unit 5. The release sites Included In this 

operable unit contain radioactively contaminated surface or near-surface soils due to leaks, surface 

disposals and historical stack emissions. The migration pathways of concern at this stage of the 

investigation Include air and surface water. Groundwater Is not considered a significant pathway but 

remains in the site conceptual model until further data can be collected. 

3.6. D&D PROGRAM SITES, OPERABLE UNIT 8 

The D&D Program Sites (Hazardous Constituents), Operable Unit 6, addresses 12 areas with radioactively 

contaminated soils that are part of the Mound Plant D&D Program·. The scope of this operable unit 

includes verification of cleanup (hazardous, radioactive, or mixed waste) after soil Is removed as part of the 

- --- 0&0 Program.- Table 111:4 lists the release sites-and-suspected-contaminants;-The soils In-these areas-were

characterized for radioactive contamination by the Site Survey Project (Stought, Edling, and Draper 1988). 

The ER Program will be assessing nonradioactive contaminants at these locations. The locations of the 

O&D Program sites are shown In Figure 3.12. 

• The DOE D&D Program Is an ongoing environmental cleanup that predates ~he passage of CEACLA. 

- Because the D&D Program Is reducing potential Impacts to human health and the environment, it is 
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LEGEND 

a CURRENT RESIDENT-:- VISits the canal as a child, 
lives downgradient from 'the site In a house with a 
current-use domestic wall. 

b CURRENT WORKER- Works on the site as a laborer. 
Receptor is exposed to contaminants In environmental 
media; not an evaluation of occupational exposure. 

I 

c FUTURE RESIDENT FA.RMER -Establishes a 
farm onsite. 

• 

d TERRESTRIAL BIOTA -Analysis of terrestrial biota will 
include quantitative analysis to the extent possible but will not 
be possible for all exposure routes such as dermal contact. 

e AQUATIC BIOTA- Analysis of potential impacts to aquatic 
biota does not include quantitative risk assessment. 

I FOOD INGESTION from the groundwater pathway will be 
based on consumption of vegetables grown In gardens 
irrigated with contaminated groundwater. 

• 

g FOOD INGESTION from the surface water 
pathway will include Ingestion of fish. 

h FOOD INGESTION from the soil pathway will 
Include ingestion of plants that have taken up 
contaminants from soil. 

I Investigation to be conducted in OU9. 

j Pathway will be Investigated as part of this 
0Uand0U9. 

Figure 3.11. Conceptual site model for the Radioactively Contaminated Soils, Operable Unit 5. 
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Table 111.4. 0&0 Program Sites (Hazardous Constituents), Operable Unit 8 

Release Site 

Area 1, bull< transfer of the thorium drums 

Area 4, WD BuDding Influent tank 

Area 4a, overflow and sewage sludge drying pits 

Area 11, contamination from SM BuDding 
operations 

Area 14, radioactive waste line break 

Area 16, sanitary sewage septic tank and 
leach basin for the SM Building 

Area 17, area under the SM BuDding 

Area 19, underground waste transfer line 

Area D, acid leach field 

Old sanitary wastewater treatment plant 

Contaminated soU box area 

Radioactive waste lines 

Known Contaminants 

Plutonium-238, thorium, and tritium 

Plutonium-238, thorium, cesium-137, 
and cobalt~ 

Plutonlum-238, thorium, cesium-137, 
and cobalt 60 

Plutonlum-238 and thorium 

Plutonlum-238 

Plutonium-238 and thorium 

Plutonlum-238 and thorium 

Plutonium-238 

Plutonlum-238, thorium, tritium, 
and cobalt~ 

None suspected 

Plutonlum-238 

Plutonlum-238 and cobalt~ 
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desirable to continue the removal of contaminated soU whUe remaining consistent with the CERCLA 

process. Because the Mound Plant is an NPL Site, the equivalencies of the D&D Program to CERCLA have 

been evaluated to facUitate a joint process. This process is presented graphically in Figure 3.13 and is 

described as follows: 

-. Seeping. radionyclides: The Mound Plant Radiological Site Survey was completed in 
May 1988. It provides a limited data set to design further characterization and to 
provide engineering cost estimates for D&D. It was equivalent to a CERClA Umited 
Field Investigation for seeping, but has not been reviewed by the EPA. 

- Scooing. twzardoys constituents: A Umited Field Investigation for Hazardous 
Constituents included sampling in July and August of 1989. It was completed solely 
for CERCLA scoping, but has not been reviewed by th~ EPA or the OEPA. 

Reconnaissance work at this operable unit is described in "Reconnaissance Sampling 
Plan, Mound Plant; Decontamination and Decommissioning Program Sites Operable 
Unit (DRAFT)" (DOE 1989C). The plan includes a Reconnaissance Sampling Plan, a 
Quality Assurance/Quality Control Plan, and an HSP. SoU samples were collected in 
July and August of 1989 and were analyzed for TCL constituents. No report has been 
issued to date, but a preliminary evaluation of the data· indicated that few of the 
samples were indicative of the hazardous constituents (Price 1989b). 

- Radio!oaical Assessment: Prior to the final design of soU removal, the D&D Program 
does a more extensive characterization In addition to the Mound Plant radiological 
site survey, in order to augment that limited database and support final cleanup 
specifications. This sampling and analysis is not equivalent to CERCLA 
characterization, but a later step Is equivalent. 

- Removal of Radioactively Contaminated Soil: The D&D Program excavates 
radioactively contaminated soU in accordance with program cleanup protocols. 
These protocols are currently to start cleanup for soils with ~ 100 Cl/g plutonium, 
and to clean up to 25 pClfg where practical. The excavated soU is shipped to a DOE 
disposal facUlty In Nevada. This cleanup Is generally equivalent to a CERCLA removal 
action because It Is done to reduce potential hazards to public health and the 
environment. 

Included In this step are two other activities that are completed by the DOE, pursuant to Its responsibilities 

under the Atomic Energy Act, for the disposal of radioactive waste: 

- RCRA waste characterization/certification: The DOE disposal facUlty for 
low-level radioactive waste requires determination of RCRA characteristics 
and certification that waste shipments do not contain mixed radioactive and 

-hazardous-wastes.---

- Waste disposal: Nonhazardous, low-level radioactive wastes and non
hazardous higher activity wastes (Including transuranic [TRU] wastes) are 
disposed off of the Mound Plant at the DOE NTS facUlty in Nevada. 

- Verification/Characterization: For future D&D Program cleanups, the D&D and 
CERCLA programs wW begin to merge after excavation of contaminated soils. The 
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Figure 3.13. Integration of 0&0 cleanup of radioactively contaminated soil and CERCLA RIIFS . 
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0&0 Program will complete a verification of residual radioactivity in soils at a given 
site. The ER Program will review the verification plans versus suitability for a CERCLA 
RI/FS, including adding sampling and analysis for hazardous chemicals, and then 
submit the plan to the EPA and the OEPA for regulatory review. The radiological 
verification and chemical characterization will be done simultaneously and constitute 
the remedial investigation. The concurrent sampling will take advantage of easy 
accessibility to the potentially contaminated surface of the excavation before it is 
backfilled with clean material. 

- Verification Report. Rl /FS: Using the combined data from the radiological verification 
and the hazardous chemical characterization, a verification report will be prepared for 
each contaminated soil area. The 0&0 Program normally prepares a verification 
report to certify a given soil area as clean. This is done for its internal programmatic 
closeout of an area. 

The RifFS for the 0&0 Program Sites will be assembled sequentially because of the sequencing of D&D 

soil excavation for different release sites over several years. Although it is anticipated that the O&D soil 

removal will satisfy CERCLA cleanup requirements as well, it is possible that a CERCLA remedial action 

could be required after the D&O cleanup is complete, and that a decision would be made during the RifFS 

(verification). A baseline risk assessment based on CERCLA protocols has been scheduled for FY 1991 to 

provide the basis for a comparison of current 0&0 Program cleanup levels to CERCLA requirements. 

It is anticipated that all radioactively contaminated soils at the Mound Plant, including the currently defined 

Operable Unit 5, Radioactively Contaminated Soils, and Operable Unit 6, 0&0 · Program Sites, will 

eventually be consolidated into a single operable unit for the purposes of completing the remedial action 

and a CERCLA/NEPA ROD. If the O&D Program is able to clean up sufficiently to meet CERCLA 

requirements and it is verified that no significant levels of radionuclides or hazardous chemicals remain 

after 0&0, no CERCLA remedial action will be required, and-a "no action" ROD will be completed. 

The conceptual site model is shown in Figure 3.14. The release sites included in this operable unit contain 

radioactively contaminated surface or near-surface soil scheduled for cleanup. However, the air, surface 

and ground water pathways will be investigated by other operable units. The site-wide operable unit will 

initiate investigations for all of these media. 

3.7. LIMITED ACTION SITES 

---- --- -----------------

The Limited Action Sites include 35 sites brought forth from the RCRA Facilities Assessment (RFA 1988) as 

requiring "No Further Action" and are believed to have no contamination associated with them (Figure 

3.15). These sites (Table lll.5) were visually inspected by a joint DOE, EPA, and OEPA committee in August 

1990. As of this writing, no further action will be taken on these sites, and no further documentation is 

planned. Appendix A contains individual descriptions of these sites . 
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LEGENQ 
a CURRENT RESIDENT- Visits the canal as a child, 

lives downgradient from the site In a house with a 
current-use domestic well. 

b CURRENT WORKER -Works on the site as a laborer. 
Receptor Is exposed to contaminants in environmental 
media; not an evaluation of occupational exposure. 

c FUTURE RESIDENT FARMER - Establishes a 
farm onsite. 

• 

d TERRESTRIAL BIOTA -Analysis of terrestrial biota will 
include quantitative analysis to the extent possible but will not 
be possible for all exposure routes such as dermal contact. 

e AQUATIC BIOTA- Analysis of potential impacts to aquatic 
biota does not include quantitative risk assessment. 

I FOOD INGESTION from the groundwater pathway will be 
based on consumption of vegetables grown in gardens 
irrigated with contaminated groundwater. 

• 

g FOOD INGESTION from the surface water 
pathway will Include ingestion of fish. 

h FOOD INGESTION from the soil pathway will 
Include ingestion of plants that have taken up 
contaminants from soil. 

Investigation to be conducted in OU9. 

Figure 3.14. Conceptual site model for the D&D Program Areas, Operable Unit 6. 
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Figure 3.15. Limited Action Sites, Operable Unit 7.a 
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Table 111.5. Umited Action Sites, Operable Unit 7 

Release Site 

Scintillation vial storage area 

BuDding 28 solvent storage area 

OS BuDding solvent storage shed 

Building B solvent storage shed 

Hazardous waste storage buDding 

Radioactive/mixed waste storage area 

Drilling mud _storage area 

Building B temporary drum storage area 

Test firing residual storage area 

Strainer 

Iodine absorption fdter 

VentUatlon hoods 

Retort 

BuDding 90 blockhouse 

Biodegradation unit 

Explosive waste storage bunker 

Building 1 sump 

Waste transport vehicles 

Glass melter feed drum 

Trash dumpsters 

Vapor degreaser 

SW BuYdlng drum staging area 

Glass melter furnace 

Off-gas treatment system (7 components) 

Epoxy resin disposal 

Alpha wastewater treatment 

Suspected Contaminants 

- --- -- -- - - --- -- -

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

No known contamination 

• 

Beta wastewater treatment 

Cyclone Incinerator 

Past hazardous waste storage area (old BuDding 72) 
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Because no contamination is associated at any of the limited action sites, no conceptual transport model is 

presented, and no impacts to the public or environment are anti~ipated. 

3.8. INACTIVE UNDERGROUND STORAGE TANKS, OPERABLE UNIT 8 

This operable unit presently addresses six inactive underground storage tanks located by the WD building 

(Figure 3.16). Table 111.61ists the tanks and their contents. Additional information is given in Appendix A. 

However, Mound Plant has an ongoing program to remove underground storage tanks, primarily in 

compliance with regulations under RCRA Subtitle 1, administered by the Ohio Fire Marshall (EG&G 1989b). 

The scope of the ER Program excludes those removals under state regulations, but does include the 

investigation and remediation of tanks subject to RCRA and CERCLA, including RCRA closures. The ER 

Program has an ongoing task to reevaluate the regulatory status of each of the underground tanks at 

Mound Plant (DOE 1991g). The Inactive Underground Storage T~nk Program Plan - Mound UST 

Regulatory Status Review [DRAFT] (DOE 1991 g) documented a total of 71 tanks in 24 separate buildings; 

54 of which were documented in the Mound UST Management Plan (NUS 1989); documented in the 

Preliminary Review/Visual Inspection for the RCRA Facilities Assessment (RFA 1988); and one previously 

undocumented task. After that evaluation is reviewed and concurred upon by the EPA and the OEPA, 

those tanks which are clearty subject to regulation by the Ohio Fire Marshall will continue to be managed 

and removed pursuant to those regulations, while tanks that are subject to CERCLA will be moved into the 

ER Program. 

Figure 3.17 presents the preliminary conceptual site model for this operable unit. Operable Unit 8 contains 

one primary source type (underground tanks) and one primary release mechanism Oeaks) resulting in a 

simplified conceptual site model. The impact to the public or the environment has not been evaluated. 

3.9. SITE-WIDE (OPERABLE UNIT 9) 

The Site-wide investigations are designed to collect information about the plant on a comprehensive basis 

and will focus on media and contaminants leaving the Site and background measurements of groundwater, 

soil, surface water/sediment, and air. Four of the 109 potential release sites-the retention basins, the 

overflow poild, the plant drainage ditch~ and tile asphalt-line<f pond-are in~ially investigatect by-Operable

Unit 9 (Figure 3.18) . 
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Table 111.6. Inactive Underground Storage Tanks, Operable Unit 8 

Tank Suspected Contaminants• 

SO Building (3 tanks) Sanitary wastes 

WD Building annex (3 tanks) Low-level alpha (radioactive) waste 

•suspected contaminants were determined on the basis of the products once stored In the tanks. It Is not 
known If these tanks leaked or If there Is any environmental contamination . 
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Figure 3.17. Conceptual site model for the Inactive Underground Storage Tanks, Operable Unit 8. 
MNDSWWPtCon Moo0814·21·~2 



II 
N~ 

!; 

f 

:a 
..:::: 
"'I 
jR 
p 
!= 

t.!D 
!j 
~~ 

I 
f 

li 
JoJ!r 
1 !. 

~~ 

• • • 
~ Retention basins 

Overflow pond ----

'&-
Asphall-lined pond -----' 

a Locations and sizes ol areas are approximate. 
Note: Numbers denote buildings. 

'------------------------------------ ---··------·---····--·-
' Figure 3.18. Mound Plant stormwater retention and discharge system, Operable Unit 9. 



:::U31: 
l g 
• i. 
f 'V 
• i' 

iL 
"' :a 

l 
; 
3 

LEGENQ 
a CURRENT RESIDENT- VISits the canal as a child, 

lives downgradient from the site in a house with a 
current-use domestic well. 

b CURRENT WORKER:-- Works on the site as a laborer. 
Receptor is exposed to contaminants in environmental 
media; not an evaluation of occupational exposure. 

I 
c FUTURE RESIDENT FARMER - Establishes a 

farm onslte. 

d TERRESTRIAL BIOTA- Analysis of terrestrial biota will 
Include quantitative analysis to the extent possible but will not 
be possible for all exposure routes such as dermal contact. 

e AQUATIC BIOTA- Analysis of potential impacts to aquatic 
biota does not Include quantitative risk assessment. 

I FOOD INGESTION from the groundwater pathway will be 
based on consumption of vegetables grown in gardens 
irrigated with contaminated groundwater. 

g FOOD INGESTION from the surface water 
pathway will include ingestion of fish. 

h FOOD INGESTION from the soil pathway will 
include ingestion of plants that have taken up 
contaminants lrom soil. 

Investigation under this and other OUs. 

Figure 3.19. Conceptual site model for Site-Wide Investigations, Operable Unit 9. 
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Figure 3.19 shows the conceptual site model for Operable Unit 9. The conceptual site model for Operable 

Unit 9 is designed to identify the potential migration pathways for contaminants off the Mound Plant 

property. The identified exposure pathways are air, surface water. sediments, groundwater, and biota. Air 

acts as a migration pathway for controlled stack emissions and for uncontrolled emissions from land and 

water surfaces. Surface water and sediments act as migration pathways for contaminated soil that has 

resulted from past leaks and spills. There are no primary source terms defined in Operable Unit 9. The 

Site-wide investigation will not characterize source terms on-plant, but will transfer these investigations to 

other Operable Unit-specific investigations. For instance, these sediments in the asphalt-lined pond will be 

sampled as part of the Operable Unit 9 investigations. but the pond itself, if deemed a source term, will be 

investigated by either Operable Unit 2 or Operable Unit 5 . 
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4. SURFACE FEATURES 

4.1. OVERVIEW 

Mwnd Plant occupies a total of 306 acres within the southern city limits of Miamisburg, Ohio. The northern 

boundary of Mound Plant Is approximately 0.13 mile south of Mound Avenue in Miamisburg. Mound 

Avenue curves south, becomes Mound Road, and runs southward along the eastern boundary of the plant. 

Benner Road forms the southern boundary of Mound Plant; and the Conrail Railroad, formerly the Penn- 

Central, roughly parallels the western boundary at distances of about 50 to 200 ft (Figure 2.2) (MRC 1985b). 

A railroad siding enters the plant from the west and services the lower plant valley. Details of the plant 

property boundaries, f k i n g ,  and utilities are induded in the Site Scoping Report: Vdume 4 - Engineering 

Map Series (DOE 1991 h). 

The predominant geographical feature in the region surrounding Mound Plant Is the Great Miami Rker, 

whkh flows from northeast to southwest through Mhmisburg, although near Mound Plant it flows 

essentially to the south. Mound Plant is situated on a high area overlooking Miamisburg, the Great Miami 

River, and the river plain area to the west (Figure 4.1). The property Is characterized by two high areas 

divided by a minor northeast-southwest trending valley that is a tributary to the Great Miami river. To the 

west of the plant is an abandoned section of the Miami-Erie canal that trends parallel to the river. The small 

stream that occupies the plant valley drains through the southern m i o n  of the canai to the river through 

the overflow ditch that once served to equalize water levels In the canal. The north portion of the canal 

stands dry, but retains its general morphdogy. Northwest of the plant, the canal was redaimed and buiit 

over by the City of Mhmisburg; other remnants of the canal lie to the north of Mhmisburg. Although the 

river has been engineered with levees along its entire length, the 100-year floodplain may encroach the 

southwestern margin of the plant along the low-lying area that parallels the overflow ditch. Details of the 

plant topography and surface water features (springs, seeps, streams, and ponds) are induded In the Site 

Scoping Report: Vdume 5 - Topographk Map Series (DOE 1991 j). 

There are currently w w  100 buildings on the Site. Total floor space exceeds 925,000 f? (MRC 1985b). 

Most of the buildings are located on the northwest high area known as the Main Hill. A smaller group of 

buildings is l e t e d  on- s @ h q  high area, known as the SM/PP HUI. Several buildings are located in --- - -- - - - - - -- - - - ---- 

the valley and on the valley slopes (Figure 4.2). Usages of the buildings are described In the Mound Site 

Development Plan (MRC 1985b). Buildings on the northwest hU1 indude administrative offices, machine 

tool and maintenance shops, nudear and advanced device production and development facilities, a 

cafeteria, a library, a powerhouse, and other utilities (MRC 1985b). Buildings in the valley area indude * explosive production and test-firing facillles, explosive storage bunkers, isotope separation faclities, waste 

Mound Plrnt, ER Program 
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disposal operations, sanitary treatment facilities, warehouses, and offices. The southeast SM/PP Hill area 

• (Figure 4.2) of the original Mound Plant Site is occupied by the SM Building, forrnerty used for special 

metallurgical studies, and the old plutonium processing facilities, housed In Building 38 (DOE 1986). The 

southern part of the property Is undeveloped except for an unpaved parking lot 

• 

• 

There are four large surface tanks on the plant. Two large water towers, one on the Main Hill and one on 

the SM/PP Hill, provide the potable water supply to the plant. These two water tanks hold 100,000 and 

250,000 gallons, respectively, and are supplied through the water treatment system that obtains water 

from the plant supply wells. These water towers deliver 50 percent of their capacity for domestic and 

process uses and the other 50 percent Is retained for fire protection. Additional fire protection Is provided 

by a 350,000 gallon dedicated tank located just west of the WD Building (Figure 4.3). The fourth large 

surface tank Is a 315,000 gallon fuel oU tank located In the lower plant valley. The tank is surrounded by a 

asphalt-lined berm capable of holding 150 percent of the tank contents. All of the water supply piping Is 

underground to protect from freezing. All of the fuel oil piping Is aboveground, but older underground 

pipes may remain abandoned in place. Details of the tanks and piping are contained in the Site Scoping 

Report: Volume 4- Engineering Map Series (DOE 1991h). 

As a permitted storage and treatment facility, Mound Plant does not dispose of RCRA-regulated wastes 

within its boundaries. Currently, the RCRA-regulated wastes are either treated onsite. or are transferred to 

permitted treatment or disposal facUlties offsite. Waste tanks and storage areas Include numerous satellite 

facilities close to the point of generation, as well as more recently permitted stOrage facilities, such as the 

Hazardous Storage Area (Building 72). A description of the processes Identified In the RCRA Part A permit 

application are given in section 2 of this work plan. The historic drum staging areas include numerous 

areas simply of cleared land. Many of these are listed In Section 3 - Initial Evaluation of Miscellaneous 

Sites, Operable Unit 3. 

Mound Plant uses a wide variety of chemicals and generates approximately 20,000 gallons of hazardous 

wastes per year Including organic solvents, waste oUs, corrosives, spent plating bath solutions, explosive 

wastes, and laboratory wastes. There Is no current storage of either chemical products or hazardous 

wastes in underground storage tanks (USTs). USTs at Mound Plant are used for storage of fuel oU and 

diesel fuel, low-level radiological wastewater, and sanitary/industrial wastewater (EG&G 1989b). 

There have been 54 known USTs at various locations within Mound Plant, of which 20 are inactive or have 

been removed. Of the 34 actively used USTs, 23 ·contain wastewater contaminated or potentially 

contaminated with low-level radioactivity, mostly plutonium and tritium. Of the remaining 11 active USTs, 

nine contain fuel oil and two contain nonradlologlcal wastewater (EG&G 1989b). Mound Plant has an 

ongoing program to remove all underground tanks and replace them with aboveground storage . 
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• Mound Plant has a system of underground piping used, or formerly used, to transmit a variety of 

wastewaters Including low-level alpha radiation waste, low-level beta radiation waste, sanitary sewage, and 

storm sewage. The D&D program has already removed the Area 19 underground waste transfer line, and 

has planned for the removal of the other underground radioactive waste lines and the alpha wastewater 

influent tanks. 

Leaks in storm and sanitary sewers were identified as a problem and were surveyed internally using a 

television camera. Leaking sections were replaced or lined. Operational data indicates that groundwater 

moves Into some of the sewers through cracks, while In other sections water leaks out of the pipes. 

Historical disposal areas Include the historical landfill at Area B and other areas of known, but limited 

disposal in Areas C, 6 and 7. The morphologic evolution of these disposals was described In detaU in the 

Site Scoplng Report: Volume 6- Photo History (DOE 1991d). Summary descriptions of these areas are 

provided in Appendix A of this work plan, as they are all currently included in the ER Program. Area B Is · 

also discussed in section 3 of this work plan (Operable Unit 1 ). Area C is included in the Umited Field 

Investigation of the Miscellaneous Sites, Operable Unit 3 (DOE 1990e). Areas 6 and 7 are addressed in 

Operable Units 2 and 5, respectively. 

The WD BuDding Is the center of radioactive waste treatment at the plant. The building was constructed In 

• 1948 of reinforced concrete with additions in 1957, 1959 and 1964. The building: contains four alpha 

wastewater influent tanks, two clarifier tanks and four effluent tanks constructed of double concrete and 

steel with epoxy or polyvinyl chloride (PVC) linings. The influent tanks are fed by pipes from the HH 

Building, SW /R Building complex, sumps within the WD Building complex and the old alpha waste line that 

has been refitted to collect groundwater from the tritium capture system (see description in section 2). The 

effluent tanks discharge to the NPDES Outfall 001. Beta wastewater tanks include two Influent tanks 

constructed of double concrete and steel lined with PVC, fed by pipes from the SW /R Building complex. 

Wastes from T BuDding are transferred In thirty-gallon drums and not by pipe, although an abandoned 

buried pipeline does run between HH and WD Buildings. The beta wastewaters are solidified for off-plant 

disposal. Additional descriptions of these tanks are provided In Appendix A. 

• 

4.2. INITIAL EVALUATION 

The surface features of Mound Plant are well known from previous and ongoing studies. Surface features 

have been described In the Site Safety Assessment (Dames and Moore 1973), the Final Environmental 

Impact Statement (DOE 1979) and the Stage 3 Remedial Investigation Work Plan (DOE 1989d). Disposal 

areas have been documented In the Installation Assessment (DOE 1986) and are currently Included in 

investigations of Area B (Operable Unit 1) and Miscellaneous Sites (Operable Unit 3). Complete maps 
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portraying plant dimensions. fencing, property lines, utilities, surface tanks and piping are included in the 

Site Seeping Report: Volume 4- Engineering Map Series (DOE 1991b). 

Other physical features of the plant are also well known or are parts of ongoing studies. The plant drainage 

ditch and surface water system were engineered to control flow, as discussed in detail in section 9 of this 

work plan. A map of surface water features was included in the Site Scoping Report: Volume 5 -

Topographic Map Series (DOE 1991j), but the full identification and characterization of all surface water 

features remains a task within this work plan. Leachate springs and seeps have been identified on the Main 

Hill and SM/PP Hill and are described in the Stage 3 Remedial Investigation Work Plan (DOE 1989d). The 

Main Hill seeps have been sampled as part of the ER Program quarterly sampling, but the SMJPP Hill 

seeps have not been sampled routinely since early analysis indicated no contamination (DOE 1989d). 

Tanks within Mound Plant can be divided into four regulatory categories: 

- tanks formerly containing hazardous substances and potentially regulated under 
RCRA; 

- tanks containing nonhazardous substances such as fuels, and regulated under RCRA 
Subtitle I by the Ohio Fire Marshall; 

- tanks containing low-level radioactive wastewater regulated under the AEA, and 
potentially regulated under CERCLA if there have been leaks; and 

- tanks containing nonhazardous, nonregulated substances such as water supply for 
fire suppression. 

Most of these tanks have the potential to impact the environment; however, there are no existing data on 

the presence, nature, and extent of contamination at any tank. 

Underground waste lines, particularly radioactive waste lines, are a recognized environmental concern at 

Mound Plant. After incidents such as the leak from the Area 19 line, which led to contamination of the 

Miami-Erie Canal from runoff, the use of underground radioactive waste lines was discontinued. 

The potential environmental concern from sanitary and storm sewers was also recognized, as indicated by 

the program to replace or line the piping. Typically, hazardous constituents would not be expected in 

-----storm and sanitary sewers. However, there is-some potential-for contamination in-the-sewers because-of --

the observation that some laboratory sinks were connected to storm sewers (EUS 1984). 

• 
The structure of the surrounding community (residences and commercial buildings) have been described 

in the Site Description and Safety Assessment (Dames and Moore 1973), and the Final Environmental 

Impact Statement (DOE 1979), but requires updating. Vegetation on the plant has been largely disturbed 

by construction activities and is discussed in this work plan in the ecological sections. 
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Data Needs 

The data needed to satisfy the FFA requirements include the following: 

- additional documentation and assessment of surface disposal areas to clarify 
amounts and types of wastes in each area; 

- documentation of small drainages and surface water movements on and around the 
plant; 

- documentation of springs and seeps throughout the plant that may transmit 
contamination; 

- compUation and assessment of vegetation on and around the plant; and 

- update of surrounding residences and commercial facilities around the plant. 

4.3. WORK PLAN RATIONALE 

The data needed to complete the FFA requirements (EPA 1990a) to document surface features will be 

collected during the RifFS. The Site Seeping Report: Volume 7 -Waste Management Report, now In 

preparation, wUI address much of the information required, Including past and present waste management 

and operating practices relating to waste streams of the major processes, as well as the treatment, storage 

and disposal of wastes. Additional Information about historical disposal areas Is addressed In the 

Investigations of Area B, the historical landfill (Operable Unit 1). 

Mound Plant has an ongoing program to remove all underground or other unnecessary tanks, and there Is 

no identified contamination at any of the tanks. However, the tanks fall into several regulatory categories 

and the regulatory status of each of the tanks must be determined. For those tanks of potential CERCLA 

concern, there must be a strategy to inve~tigate the tanks during removal. These two needs will be 

addressed by (1) documenting the regulatory status of each tank, and (2) documenting the strategy for 

Investigating the CERCLA tanks. These data needs will be addressed within the scope of Operable Unit 8, 

Inactive Underground Storage Tanks. 

Radioactive waste lines are a recognized environmental concern and should be characterized either prior 

-to removal or during D&D. -Characterization will be-addressed within the scope of the D&D Sites; Operable------ - - --

Unit 6. Storm and sanitary sewers are another, lesser environmental concern. Because of uncertainty 

about the existence of hazardous constituents In the sewers, It will facilitate seeping of the problem If a 

limited number of samples are collected at the locations of Identified leaks. This will be accomplished 

within the scope of the Miscellaneous Sites, Operable Unit 3 . 
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Investigation· of the plant drainage ditch and other watersheds on the plant are included in this work plan . 

Individual operable units will, in addition, investigate springs, seeps, and surface water runoff from their 

areas of geographic responsibility (Figure 1.2). Other sections of this work plan describe investigations of 

vegetation (Section 12, Ecology) and the update of surrounding community residences and commercial 

buildings (Section 11, Human Populations and Land Use) . 
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5. GEOLOGY 

An understanding of the Site geology Is Important in discerning the groundwater, surface water, and soU 

contaminant migration pathways at Mound Plant. This section will discuss the stratigraphy, physiography, 

and tectonics of the region, as well as the Site-specific geomorphology, the lithology and distribution of 

bedrock, and Quaternary deposits. An evaluation of the data necessary to fulfill the requirements of the 

FFA follows, along with the strategy for fulfilling the data needs. 

5.1. OVERVIEW OF REGIONAL GEOLOGY 

5. 1.1. stratlgraohy 

The stratigraphy in the Mound Plant region consists of Precambrian basement rocks over1ain by Cambrian 

through Upper Ordovician sedimentary rocks, and Quaternary glacial and alluvial deposits (Figure 5.1 ). A 

generalized crustal model for the Precambrian basement rock in southwestern Ohio has been developed 

based on gravity and magnetic anomaly profiles In conjunction with limited deep borehole information. 

The Precambrian basement In this area Is modeled as three crustal zones. The lower crustal zone consists 

of mafic and ultra-mafic bodies; the middle zone of relatively felsic rocks; and the upper zone of 

undeformed calc-alkaline intrusive and extrusive rocks. The upper zone Is believed to represent an aborted 

rift zone (Lucius and Von Frese 1988). 

The stratigraphic section In southwestern Ohio consists of mildly deformed sedimentary rocks over1ylng 

the broadly undulating topography of the Precambrian crystalline basement. The basement rock in this 

region Is covered by approximately 3,100 ft of Cambrian- and Ordovician-age bedrock, principally marine 

shales and limestones (Lucius and Von Frese 1988). The bedrock in the vicinity of Mound Plant Is 

essentially flat lying; the regional dip Is approximately 5 ft per mile to the northeast (Stout 1941). Bedrock 

outcrops are common on hillsides. 

Ordovician shales and limestones are over1aln by glacial sediments Including glacial till deposited as 

ground moraines and end moraines on uplands, and glacial till and outwash deposits In the major river 

valleys. The most recent stage of glaciation in the area is the Wisconsin. 

5. 1.2. Phvslography 

Mound Plant Is located on the eastern side of the Great Miami River valley, within the TUI Plains section of 

the Central Lowlands Province. The bedrock in this area forms a peneplain, which Is dissected to a 

maximum of 900 ft. The dominant drainage pattern is dendritic. The larger valleys are partially filled with 
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FiglM'e 5. 1. Generalized stratigraphic section in the vicinity of Mound Plant. 
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glacial deposits. The modern Great Miami River occupies an ancient valley that was formed by meltwater 

from continental glaciers. The valley Is filled with thick, extensive glacial deposits of permeable sand and 

gravel that are referred to as the Burled Valley aquifer, an Important source of groundwater resources (DOE 

1989d). 

Tectonic Setting 

The present tectonic setting of the Mound Plant area Is a product of Precambrian orogenic events and 

Paleozoic crustal warping. An understanding of the basement tectonics is important because It appears 

that seismicity In the area Is often related to the reactivation of these basement structures In the present 

stress field of the lithosphere. Therefore, delineation of these ancient structures may be Important for 

locating potential earthquake activity In Ohio (Lucius and Von Frese 1988). 

The Precambrian Grenville orogeny Is responsible for the distribution of two distinct lithologic provinces In 

the basement across the Grenville front tectonic zone (Figure 5.2). This tectonic zone consists of wester1y 

. directed thrust faults that formed when a major tectonic terrain was accreted to the North American craton 

at around 1,200 to 950 mUllan years before the present (Ma) (Pratt et at. 1989). Lithologies of the rocks 

west of the GrenvUie front (In the central lithologic province, also called the eastern granite-rhyolite 

province) consist predominantly of metasediments and relatively undeformed granites and rhyolites. The 

lithology of the rocks east of the Grenville front Qn the GrenvUie lithologic province) consists mostly of 

highly faulted, medium-grade metamorphics (Lucius and Von Frese 1988). Geophysical studies of the 

basement rocks Indicate that Keweenawan age (around 1,100 Ma) rift structures are superimposed over 

the Central and Grenville provinces (Figure 5.2). 

Following Late Precambrian uplift and erosion, the Paleozoic tectonic events In the Mound Plant region 

were dominated by relatively gentle warping of the basement. This warping formed basins, arches, and 

platforms that influenced the deposition of Paleozoic strata. The Mound Plant area, as well as most of 

western Ohio, Is located on the Indiana-Ohio platform (Figure 5.2). This platform Is probably not 

associated with any uplifting tectonic event, but rather was formed probably as a result of subsidence of 

the surrounding areas. This subsidence formed the adjoining Michigan, Illinois, and Appalachian basins 

during the Ear1y Ordovician Period (around 500 million years ago). The Indiana-Ohio platform has two _____ _ 
- ---------------- - ---- - -- - -- - --- - ------- --- -- - - ----- ------ ---- -- - -- - --

• 

associated arches that extend between the adjoining basins. The Andlay arch formed to the north 

between the Michigan and Appalachian basins, and the Cincinnati arch formed to the south between the 

Illinois and Appalachian basins (Agure 5.2; Lucius and Von Frese 1988). The effects of the platform-basin 

development can be seen In the thickness of Paleozoic strata. In the vicinity of the Mound Plant (on the 

Indiana-Ohio platform) there are approximately 3,100 ft of sedimentary rocks above the Precambrian 
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Figure 5.2. Tectonic and stratigraphic setting of Ohio during the Precambrian and 
Lower Paleozoic (taken from Lucius and Von Frese 1988). 
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basement, whereas In southeastern Ohio (toward the center of the Appalachian basin) there is over 12,000 

• ft of sedlm8ntary rocks above the Precambrian basement (Lucius and Von Frese 1988). 

• 

• 

5. 1.3. Seismology 

The Mound Plant region, as Is true with most of Ohio, has a comparatively low potential for damaging 

earthquakes. Since 1 ns, more than 90 earthquakes have originated In Ohio, and several earthquakes with 

epicenters outside of Ohio have been felt within the state (Hansen 1988). Four earthquakes with a Modified 

Mercallllntensity of 1-11 (Table V.1) have been detected between 1873 and 1988 within a 30-mUe radius of 

Mound Plant. Within a 30- to 60-mile radius of the Mound Plant there have been 44 earthquakes from 1804 

to 1988; approximately 32 of these had epicenters In the Anna area (Anna Is a town 53 mUes north of 

Mound Plant). 

The Anna area Is by far the most selsmologlcally active area In Ohio, and has been the epicenter for the 

most frequent and damaging earthquakes In the state. Anna experienced the most frequent and damaging 

shock ever reported In Ohio, an Intensity VIII on March 9, 1937 (Bradley, Bennett, and Bennett 1965). 

Since the flurry of earthquakes In the 1930s, the Anna area has only experienced three minor earthquakes 

(Hansen 1988) . 

The precise cause of earthquakes or their relationship to geologic structures In Ohio Is poorly understood. 

The lack of tectonic activity and faults In the Paleozoic strata suggests that Precambrian basement tectonic 

features may control seismic activity (Lucius and Von Frese 1988). Also, the 12- to 18-mUe (or less) focal 

depths of the earthquakes. (Hansen 1988) suggests minor crustal adjustments of the basement. The Anna 

area is spatially coincident with a rift complex (Keweenawan Rifting; Figure 5.2) In the Precambrian 

basement. Howeyer, a genetic relationship between historical earthquakes and a 1.1 bUIIon year old 

structure Is speculative. 

Seismic risk to the Mound Plant Is Insignificant. The subsurface In the Immediate vicinity of the plant Is very 

stable, and detailed geologic studies suggest there are no geophysical factors that would either cause or 

compound seismic disturbances (MRC 1985b). The effect on Mound Plant of a future earthquake similar In 

Intensity to the 1937 earthquake In Anna has been Investigated. The calculated attenuated ground 

---acceleration at-the plant-from such an· earthquake-at-Anna-would be less than 0:15g~-wtilch IS belovi the--- -

0.20g level associated with the Design Basis earthquake. Recurrence of an Intensity Ill event within 10 

mUes of the site would result In a maximum horizontal ground acceleration at the rock surface of less than 

0.01g (MRC 1985b) . 
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Table V.1. Modified Mercallllntensity (Damage) Scale of 1931 (Abridged) 

I. Not felt except by a very few under especially favorable circumstances. (I Rossi-Fore 1 Scale). 

II. Felt only by a few persons at rest, especially on upper floors of buildings.·. Delicately suspended 
objects may swing. (I and II Rossi-Fore 1 Scale).-

Ill. Felt quite noticeably Indoors, especially on upper floors of buildings, but many people do not 
recognize It as an earthquake. Standing motorcars may rock slightly. Vibration like passing of truck. 
Duration estimated. (Ill Rossi-Fore 1 Scale). 

IV. During the day felt Indoors by many, outdoors by few. At night some awakened. Dishes, windows, 
doors disturbed; walls make creaking sound. Sensation like heavy truck striking buDding. Standing 
motorcars rocked noticeably. (IV to V Rossi-Fore 1 Scale). 

V. Felt by nearly everyone, many awakened. Some dishes, windows, etc., broken; a few instances of 
cracked plaster; unstable objects overturned. Disturbances of trees, poles, and other tall objects 
sometimes noticed. Pendulum clocks may stop. f'l to VI Rossi-Fore 1 Scale). 

VI. Felt by all, many frightened and run outdoors. Some heavy furniture moved; a few Instances of fallen 
plaster or damaged chimneys. Damage slight. (VI to VII Rossi-Fore 1 Scale). 

VII. Everybody runs outdoors. Damage negligible In buHdlngs of good design and construction; slight to 
moderate In well-built ordinary structures; considerable In poorly built or badly designed structures; 
some chimneys broken. Noticed by persons driving motorcars. (VIII Rossi-Fore 1 Scale). 

VIII. Damage slight In specially designed structures; considerable In ordinary substantial buUdlngs with 
partial collapse; great In poorly bunt structures. Panel walls thrown out of frame structures. Fall of 
chimneys, factory stacks, columns, monuments, walls. Heavy furniture overturned. Sand and mud 
ejected In small amounts. Changes In well water. Persons driving motorcars disturbed. (VIII+ to IX 
Rossi-Fore 1 Scale). 

IX. Damage considerable In specially designed structures; well-designed frame structures thrown out of 
plumb; great In substantial buildings, with partial collapse. BuUdlngs shifted off foundations. Ground 
cracked conspicuously. Underground pipes broken. (IX+ Rossi-Fore 1 Scale). 

X. Some well-bunt wooden structures destroyed; most masonry and frame structures destroyed with 
foundations; ground badly cracked. RaUs bent. Landslides considerable from river banks and steep 
slopes. Shifted sand and mud. Water splashed (slopped) over banks. (X Rossi-Fore 1 Scale). 

XI. Few, If any (masonry) structures remain standing. Bridges destroyed. Broad fissures In ground. 
Underground pipelines completely out of service. Earth slumps and land slips In soft ground. Rails 
bent greaUy. 

XII. Damage total. Waves seen on ground surface. Unes of sight and level distorted. Objects thrown 
--- ----- --- ---- upwarct-intothealr:-· - --- - - --- --- -- - -- - --- - ---- - -- - ---

• 
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• 5.2. OVERVIEW OF SITE GEOLOGY 

5.2. 1. Bedrock 

The bedrock section beneath Mound Plant consists of Cambrian and Ordovician sedimentary units. The 

Cambrian and Middle Ordovician units are mainly dolomite and limestone, whereas the Upper Ordovician 

section Is dominated by thin beds of alternating shale and limestones. The Richmond Group of Upper 

Ordovician age Is present at the surface at Mound Plant and throughout most of Montgomery Coul"!fY. This 

group of formations under11es the Main HOI and the SM/PP HOI and controls groundwater flow In those 

areas. The Richmond Group consists of thinly Interbedded calcareous shale and limestone units. The 

limestone beds range from 2 to 6 Inches in thickness and generally comprise less than half of the Individual 

formations (Fenneman 1916). The Richmond Group Is highly fossUiferous, and Is well known for Its 

assemblage of rugose corals (Stout 1941). The abundance of fossils, partlcular1y corals, Indicates that the 

Richmond Group was deposited In a shallow, warm marine environment. This group Is generally 250 to 

300 ft thick In the vicinity of Mound Plant. 

5.2.2. Quatemarv Deposits 

• 5.2.2. 1. Quaternary Glacial Deposits 

Pleistocene age glacial environment deposits at the Mound Plant are of two major types: Ice-laid deposits 

and water-laid deposits. The Ice-laid deposits (tDI) were formed as ground moraine when materials carried 

In the base of the glacier were laid beneath the advancing glacier, or let down to the surface as ice melted 

during glacial retreat. Ground moraines usually form relatively. flat land except where the till thinly caps 

broad, rolling hDis (commonly exposing bedrock) near the glacial margin (Goldthwait et al. 1979). The tDI in 

the area of the Mound Plant Is composed of unsorted, unstratified mixture of clay, silt, sand, and coarser 

material (Struble 1987). Radiocarbon age determinations of the youngest tUls in the area of the Mound 

Plant have a range of 20,700 ± 600 years to 21 ,600 ± 400 years ago (Forsyth 1961 ). 

The water-laid deposits consist of outwash composed of well-sorted sand and gravel. The sand and gravel 

-·--- __ . .J!; hQrlzQnta!ly layered. and_ commonly cross_ bedded .. A.sample_of the outwash.material-collected 0.5 mile 

west of the Mound Plant was analyzed for grain slz$ and clast lithology. The sample contained 

approximately 79 percent fine gravel, 18 percent very fine to very coarse sand, and 3 percent sDt and clay. 

The lithology of the clasts consisted of approximately 85 percent carbonate, 6 percent Igneous and 

metamorphic, 4 percent sandstone, 3 percent chert, and 2 percent siltstone (Struble 1987). The outwash In 

• the vicinity of the Mound Plant occurs as restricted valley train deposits that were formed by the 
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• aggradation of glacial meftwater streams (Goldthwait et al. 1979). The channels that contain the valley-train 

deposits generally follow the present course of the Great Miami River. These channels were formed by 

Interglacial streams that cut deeply (up to 200 ft) Into bedrock. Some of these valley-train deposits may 

have been deposited In the earlier Illinoian glaciation, but the majority of the outwash deposits are thought 

to be attributable to Wisconsin glaciation. The valley-train outwash Is interstratifled with till (discussed 

above); therefore, glaciers must have covered the outwash deposits a number of times. The complex 

interstratlflcatlon of glacial till and outwash has greatly affected the hydrolOgic condition existing at the 

Mound Plant today (see section 6.1.2). The outwash deposited In the Miami River Valley and the 

associated tributary Valley forms the Buried Valley aquifer and contiguous deposits. The Buried Valley 

aquifer and contiguous deposits are suspected to be one of the primary contaminant migration pathways 

from Mound Plant. 

5.2.2.2. Quaternary Alluvium 

Stratigraphically overlying the glacial outwash and tUI are Holocene alluvial deposits associated with the 

flood plain of the Great Miami River and Its tributaries. This alluvium consists of stratified fine sands, slits 

and clays and averages about 10ft thick In Montgomery County (Struble 1987). These deposits Include 

river-borne sediments deposited since the retreat of the last glaciers (younger than 12,000 years) 

• (Goldthwait et al. 1979). 

5.2.3. Distribution of Quaternarv and Bedrock Units 

The majority of the Mound Plant Is covered by Quaternary deposits. Across the plant, the thickness of the 

Quaternary deposits ranges from 0 ft (at bedrock exposures, discussed below) to greater than 195 ft on the 

western edge of the new property. Over most of the Main and SM/PP Hills these deposits are less than 20 

ft thick (DOE 1990g). Throughout the extent of the valley beneath the plant drainage ditch, the Quaternary 

deposits are mostly 10 to 30 ft thick, but have a maximum thickness of 70 ft near the western fence line of 

the plant. 

Bedrock crops out sporadically at Mound Plant. Exposures are limited to the steeper, west-facing slopes 

of the SM/PP Hill and the new property. Bedrock Is also exposed at some Of the seeps on the Main Hill. 
-- . - - - -- - - --

Usually the resistant limestone beds are exposed, since the shale Intervals are slope formers and are 

covered with float. The limestone beds form ledges that can be followed for tens of feet. 

Geologic cross sections In the valley area and outside the western perimeter of Mound Plant were 

constructed from borehole logs to show the relationship of Quaternary deposits to the underlying bedrock. 

• Figure 5.3 shows the locations of the cross sections. Additional lithologic details can be found In the 
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addendum to the Site Scoplng Report: Volume 2 - Geologic Log and Well Information Report (DOE 

1990g). The cross sections are In areas dominated by Quaternary deposits that consist of outwash (sand 

and gravel) and tDI (clayey, silty, sand and gravel) up to 160ft deep. Although the outwash deposits are 

thickest In the valley of the Great Miami River, tongues of sand and gravel extend eastward onto Mound 

Plant propeny along topographic embayments. This Is illustrated by the Isopach map of unconsolidated 

deposits, Figure 5.4. 

Cross section A-A
1 

(Figure 5.5) runs west to east perpendicular to the Great Miami River Valley. The three 

wells within this cross section show the extent of the Burled Valley aquifer to the west of the Mound Plant. 

A surficial clay bearing glacial tDI Is present close to the Mound Plant beneath the Conrail Railroad 

embankment. This glacial till Is replaced by Recent alluvium In the vicinity of the Great Miami River and 

overlain with artificial fill beneath the Cincinnati-Dayton Highway, the Miami-Erie Canal and on the Mound 

Plant. Beneath the glacial till and Recent alluvium are glacial outwash deposits, another glacial till layer, 

and the bedrock. Moving eastward, the glacial outwash and lower till layers vary in thickness from more 

than 65ft at well 301 to less than 30ft at well 0003. By well 0312, the lower two glacial units are missing 

and only the upper glacial till is present. 

Cross sections A
1 

- A
2 

and A
2 

- A
3 

(Figures 5.6 and 5.7) roughly follow the linear network of existing 

monitoring wells that trend from nonh to south along the western perimeter of Mound Plant. These wells 

are located northwest, west, and southwest of Area B. These cross sections show a surficial clay-bearing 

deposit from 5 to 10 ft thick within and adjacent to Area B. The unit has been Identified at well 0152 and Is 

Interpreted to extend to the east where It comprises the overflow pond liner. This clay-bearing deposit was 

tested for conformance with geotechnical specifications before and during construction of the pond and 

was confirmed to be at least 3 ft thick In that area. The clay-bearing till Is Interpreted to amalgamate with 

an 8- to 20-ft-thick layer of fill material north of well 0152 and Interfinger with a 10-ft-thick surficial outwash 

layer south of well 0152. 

Beneath the fill layer, clay-bearing tDI unit, and outwash unit lies a till zone. The till Is composed primarily of 

poorly sorted, sandy, gravelly clay and sOt along the northern and central portions of the cross section, 

grading to clayey sand and gravel at the southern portion; It varies In thickness from 7 to 16 ft and Is 

lnterpre~ed to be ar~ly_ e~en~_ive~~r~ _t~~ w~~~ J)Ortl()n ~ ~ea ~- ~~e c~ntln~lty ~ th_i~ zo~e l~_not__ _ __ 

known. 

Below the till, there Is an extensive outwash layer that ranges from 15 to 47ft thick, Increasing In thickness 

northward from well 0152 and southward from well 0153. Within the outwash layer, there are three 

discontinuous lenses of till comprised of clay, slit, sand, and gravel in varying proportions. One of these till 

• lenses Is relatively larger than. the other two. It ranges In thickness from 8 to 11 ft. Is Interpreted to be 

Mound Plant, ER Progr01 
Revlalon3 

RifFS, 0. U. 8, sat.Wide Work Plan 
October 1991 

Geology 
Section 5, page 10 



• 

• 

• 

f. I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I I 
I I 

I _,l I 
I 4' I 

I j I 
I ~ I 

I .. I ,, tf , 
I cf I 

I I 
I I 

I ., 

I 
I 

I 
I 

I 

I 
I 

I 

__ .......... . ............... . 
;•• I ;•• : 

;•• ' ~ . .. ; . 
. \ ,..; ~~·-· 

,. : 
: 

/ ci 
I !'.... • • • I I : 

• I • • • I • • 
I • 
i • • 
I • • I • • 

I • • 
I • • I ... 

• • 

'v-=PI~ • Boundcry 
I 
• 
I 

\ 
I • • I • • I • • 

I 
I • • I • • 
I • 
i • • I • 
i • • I • 

LEGEND 

' . 
~~---------------------------------------~--------~·_a:_:_~_~_~_"_t~---~--~--l_r ______________ N_~_rr-ut-eh------~ ~ SOCIIe 11'1 FMt 

Mound Plant, EA Progrem 

AMalon2 

Figure 5.4 Preliminary isopach map of 
. unconsolidated deposits 

AI/FS. 0. U. 8, U.Wide Work PIM 
June 1111 

Geology 
Section 5, ,. 11 



•• 

• 

• 

continuous between wells 0317 and 0271, and thins to the south. The remaining two till lenses (one at well 

0152 and one at well 0271) are between 3 and 5 ft thick. At well 0154, a 5-ft-thick discontinuous till iense 

lies on top of bedrock. The lateral extent of each tllllense Is unknown. 

The lower till lenses (except the one at well 0154) are underfaln by 10 to 20ft of outwash deposits, which 

are, In tum, underlain by bedrock. The contact between bedrock and Quaternary deposits Is Interpreted to 

maintain an elevation of 665ft above mean sea level (MSL) between wells 0152 and 0153. The top of 

bedrock decreases In elevation southward to 622 ft near well 0076 and northward to less than 648 ft at well 

0137. Cross section~-~ shows a deep bedrock valley between wells 0319 and 0320. Although neither 

well encountered bedrock, the seismic refraction data Indicated the presence of the valley (DOE 19901). 

The lower till unit seen in well 0076 Is continuous through well 0320 but is not present In well 0158. The 

elevation of the contact between Quaternary deposits and bedrock Is based on borehole data (when 

applicable) and seismic data. Where these data are not available, the top of bedrock Is Inferred. 

Cross section B-B1 (Figure 5.8) trends approximately west to east from the eastern edge of the Great Miami 

River across the Great Miami River floodplain, the Miami-Erie Canal, and the Conrail Railroad, to well 0152 

at the western edge of Area B. This cross section Ulustrates a 4- to 20-ft-thick layer of fill material used to 

construct a levee system along the eastern bank of the Great Miami Rive_r. The fill grades with a surficial 

deposit of recent alluvium east of well 0007, which consists of clay and silt mixed with sand. The alluvium 

is 5 to 10 ft thick and Is deposited along the Great Miami River floodplain. The alluvium grades with a 6- to 

8-ft-thick layer of fill east of well 0303. The fill was primarily used to construct the Miami-Erie Canal and 

later the Dayton-Cincinnati Highway. The eastern edge of the fill material grades with a clay-bearing glacial 

till deposit (discussed above), which extends to the east Into Area B. The till was probably used for the 

construction of the elevated portion of the ConraU Railroad near well 0152. The areal extent of this till 

deposit below Area ~will be discussed In more detaU In the description of cross section B(B6 (Figure 5.9). 

Below the clay-bearing till there Is a 7- to 15-ft-thick glacial till deposit consisting of sandy, gravelly clay to 

silty clay that extends below Area B to the east The tUI thickens to the west and pinches out west of well 

0303. 

Underlying the levee fill, surficial alluvium, and subsurface glacial till, there Is an extensive glacial outwash 

deposit consisting of gravelly sand to ~~ .__nd gravel.wlthJow.percentages-of silt-and clay.-The outwash -- ·-
- -- ~- - - -- -- --- - - - -- --
thickens dramatically to the west from 30 ft at well 0152 to 135 ft at well 0001. This thick sequence of 

outwash material Is continuous throughout most of the cross section and constitutes the main portion of 

the Buried Valley aquifer. Three glacial tDI units of variable thickness and extent have been deposited within 

the outwash sequence. The first unit Is located below well 0152, Is approximately 5 ft thick, consists of 

gravelly clay, and forms a discontinuous lense. The second unit iles deeper In the outwash sequence and 
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Interpreted Is to be continuous between wells 0001, 0303, 0006, 0007, and 0008. The second tUI consists of 

clay and sDt with sand and gravel, dips and thins to the west, and Is inferred to truncate against the steeply 

rising bedrock slope to the east. The second unit also thickens significantly at well 0303. The third tUI unit 

Is located deepest In the outwash sequence below well 0001. The third tUI Is 45 ft thick and forms a 

discontinuous lense that pinches out to the west and Is Inferred to truncate against the steeply rising 

bedrock slope to the east. The lithology of this third tUIIense Is not known. 

The contact between bedrock and Quaternary glacial deposits decreases sharply In elevation to the west 

from approximately 665ft above MSL at well 0152 to 556ft above MSL at well 0001. The contact ouUines a 

broad erosional basin between wells 0001 and 0008 with a slight bedrock high of 566 ft above MSL at well 

0006. 

Cross section B-B1 connects with cross section B1-B
6 

(Figure 5.9) and trends approximately west to east 

from the ConraU RaUroad across the northern portion of the overflow pond to well 0316, then east-northeast 

to well 0314 and then northeast to well 0112. This cross section Illustrates the approximate eastern extent 

of the surficial, 5- to 10-ft-thick, clay-bearing glacial till deposit that underlies the overflow pond (discussed 

above). The clay-bearing tOlls thicker (approximately 15ft) along the western edge of the overflow pond, 

as the deposit was excavated and used for construction of the surrounding road/pond embankments. On 

the east side, the pond embankment was benched Into the hillside near well 0316. ·Cross section B1-B6 

(Figure 5.9) also Illustrates a 0- to 10-ft-thick portion of artificial fill material, which consists of clayey, 

gravelly sand around well 0151 and 0314 and between wells 0119 and 0112. The fill probably originated 

during the construction of roadways along the hUislde. 

Underlying the clay-bearing tUI, there Is an extensive, 7- to 50-ft-thick glacial tUI deposit consisting of sandy, 

gravelly clay to silty clay that extends for the length of the section and thickens considerably northeast of 

well 0316. An outwash layer that consists of clayey, gravelly sand and Is approximately 10 to 12 ft thick has 

been deposited within the dl sequence. It forms a discontinuous lense that underlies the artificial fUI around 

well 0151 and Is, In tum, underlain by glacial tUI. A second outwash layer Is found around wells 0119 and 

0184. The lenses seems to be deposited In a small saddle In the bedrock surface at the base of the glacial 

tUI. 

The-eontlriliOuSglacial-dlaeposlfthlrlS to-the-west in the area Of the oVerfi_Ow_Porld and wel(0152. It Is

primarily underlaJn by an extensive, 5- to 28-ft thick outwash layer consisting of sand and gravel with lenses 

of clay. The outwash unit Is deposited on bedrock In the western portion of the cross section and on top of 

a portion of glacial tUIIn the area of well 0316. The outwash Increases In thickness westward and pinches 

out east of well 0316 . 
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The contact between bedrock and Quaternary glacial deposits decreases in elevation southwestward from 

approximately 760ft above MSL at well 0112 to 691 ft above MSL at well 0316 to 665ft above MSL at well 

0152. The contact decreases in elevation more sharply westward, from 691 ft above MSL at well 0316 to 

665ft above MSL at well 0152. 

Cross section B6 - B 10, Figure 5.1 0, continues the northeastward trend across the Mound Plant from well 

0112 to the asphalt-lined pond. The bedrock surface is very irregular with shallow bedrock (less than 10ft) 

at well 0112, a bedrock saddle between 0112 and 0316. Bedrock at well 0316 is greater than 35ft deep. 

Two unconsolidated units are present in this area, the surficial artificial fill has been implaced in areas 

where modifications to the land surface have been implemented because of road or building construction. 

The fill varies in thickness form 10 ft to 20 ft. The glacial till is continuous from east of well 0112 to well 

0110, east of the asphalt-lined pond. The till unit is thickest, 20ft, in the bedrock saddle around well316. 

Cross section C1-C8, Figure 5.11, trends almost due north well 0316, across the Mound Plant drainage 

ditch and tributary valley to boring 0112 on the Main Hill. The tributary valley, as inferred from the 

surrounding wells, is roughly 600 ft wide at its widest and is approximately 85 ft deep. The valley is filled 

with glacial till although a coarser grained outwash lense appears near the bottom of the till. As expected, 

bedrock rises at a steep rate from the valley to well 0328 on the top of the Main Hill. Unconsolidated 

deposits overlying the Main Hill are generally artificial fill, except for minor amount of till logged in well 

0116. The true configuration of the static water level is probably not as continuous as Figure 5.11 would 

suggest. Section C-C
1 

trends northeast (Figure 5.12) through the overflow pond and site sanitary landfill. 

The stratigraphy and geology are discussed in detail in the Hydrogeology Technical Memorandum (DOE 

1991k). 

5.3. INITIAL EVALUATION 

The regional geology of Mound Plant Is generally very well known and documented in the existing 

literature. The following documents may be consulted for additional information: 

- "Aeromagnetic and Gravity Anomaly Constraints on the Crustal Geology of Ohio" 
(Lucius and Von Frese 1988) 

__ :Dolomites_ and Umestones otWestern-Ohio" (Stout 1941) 

- "Major Proterozoic Basement Features of the ·Eastern Midcontinent of North America 
Revealed by Recent COCORP Profiling• (Pratt et al. 1989) 

- "Earthquakes in Ohio" (Hansen 1988) 

- "Earthquake History of Ohio" (Bradley, Bennett, and Bennett 1965) 
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In addition to the documents cited above, several types of large scale maps are available that cover the 

Mound Plant region: a bedrock surface map (Norris 1951), an aeromagnetic map (Philbin et al. 1965), and 

-- - ------ - - ----- - --- ---- -------- - ---------- -- --- ---
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geologic map (Gray et al. 1972). The Ohio Geological Survey Is In the process of completing 

reconnaissance mapping for Montgomery County, which Includes the Mound Plant area. This map will be 

completed In late 1991. 

Geophysical Investigations conducted in the Mound Plant region provide infonnation on the subsurface 

geology in the region. Two regional seismic refraction studies of the Great Miami River Valley In the vicinity 

of Montgomery County have been conducted (Watkins and Spieker 1964). 

The site geology Is generally well known, but some speclflc Information Is lacking or speculative. Various 

programs over the years have contributed to the knowledge of stratigraphy underlying the plant, mostly 

through borehole logs compiled during foundation studies and monitoring well Installations. Mound Plant 

has compiled over 400 borehole logs Into a single set of drawings (FSE 16472), and an additional set of 

more than 300 boring logs exists but has not been compiled Into drawings. Additional reports pertaining to 

specific projects Include the following: 

- Site Safety Assessment (Dames and Moore 1973); 

- Potable Water Standards Project (Dames and Moore 1976a); 

- Burled Valley Evaluation Project (Dames and Moore 1976b); 

- Soils/Foundation Investigation for the Overflow Pond (Dames and Moore 1976c); 

- Geotechnical Evaluation of the New Property (Bowser and Momer 1983): 

- ER Program Monitoring Well Installation (DOE 1989d); and 

- Tritium Groundwater Assessment Project (DOE 1989d, 1990f). 

These projects are summarized In section 2 of this work plan. Lithologic and stratigraphic Information from 

the projects outlined Is detaUed in an addendum to the Site Scoping Report: Volume 2 - Geologic log and 

Well Information Report (DOE 1990g). 

The data used to develop geologic cross sections was taken from the previous reports and ER Program 

monitoring well logs. 

- -Some-subsurface-Information Is also-avaUable-from-geophyslcal-studies. -Four-gaophyslcarlnveStlgatlons - -

have been conducted on Mound Plant as part of the ER Program. These include: 

- two ground-penetrating radar (GPR) surveys conducted In Area C (Figure 3.5) In 
November 1987 and March 1988 (DOE 1990h); 

- a magnetic survey conducted In Areas 2, 6, 7, and C (Figures 3.1, 3.3, 3.10, and 3.5, 
respectively) in September 1990 (DOE 1990h); and 
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- a seismic refraction survey conducted of Area B (Figure 3.1) in June 1989 (DOE 
19901). 

Data concerning the physical characteristics of the deposits on the Site have generally been included with 

the hydrologic studies conducted In Conjunction with the well Installations described above. Additional 

information can be found in the following: 

- "Geology of Cincinnati and Vicinity" (Fenneman 1916). 

- "Glacial Map of Ohio" (Goldthwalt et al. 1979). 

- "Sand and Gravel Resources of Montgomery County Ohio" (Struble 1987). 

These reports provide general descriptions of the sorting, particle size distributions, and mineralogy of the 

glacial deposits in the area of Mound Plant. 

The thickness and distribution of the unconsolidated glacial and sedimentary deposits on the plant are 

generally known from the Mound Plant compilation of borehole logs mentioned above. These logs have 

been compiled Into a preliminary representative isopach map, Figure 5.4. This figure will be revised as 

additional data are collected during the work proposed In Section 6, Hydrogeology. 

The shale and interbedded limestone bedrock that underlies the plant has been characterized to a limited 

extent. A few bedrock wells and borehole ·logs exist. The shale, however, Is thought to control the 

movement of perched groundwater on the Main Hill by impeding vertical flow and redirecting It to the hill 

slopes. The Tritium Groundwater Assessment Project (described in section 2 of this work plan) collected 

detaUed stratigraphic data of the Main Hill bedrock. The local fracture system is thought to control some 

vertical water migration, as the fractures appear to penetrate the limestones, but not the shales. No 

regional joints or fracture systems are known, and It Is not known whether the system described from the 

Main HUI is analogous to the SM/PP HOI. 

The initial evaluation of the geologic data Indicates that the Burled Valley aquifer and contiguous deposits 

may be one of the primary contaminant migration pathways from Mound Plant. A detailed discussion of 

the Burled Valley aquifer as a contaminant migration pathway Is Included In the hydrogeology section of 

this work plan. 

5.4. WORK PLAN RAnONALE 

The Site-wide geologic investigations will Include compUations of stratigraphic and lithologic data across 

the Site. No field work Is required to complete the geologic data needs as most work wUI be conducted as 
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• part of the specific field Investigations of hydrogeology, soils, and sediments. The Site geology requires 

the following: 

- compUatlon of site-specific stratigraphic and lithologic data across the plant, 

- revision of the Isopach map of the unconsolidated glacial deposits across the plant as 
new data are collected, 

- revision of the bedrock topography map of the Site as new data are collected, and 

- update of the geologic cross section to incorporate new data. 

Additional Information wUI be obtained from the seismic refraction study and other borehole logs complied 

during monitoring well Installations. 

Once the Isopach map revision Is complete, a topographic map of the bedrock surface will be compiled by 

subtracting thicknesses from surface topography and from this seismic refraction work and new wells 

drilled. This map wUI aid In understanding water and contaminant migration, as much of the vadose zone 

water movement on the plant Is thought to occur at the overburden/bedrock Interface. This map will 

probably be produced In an Interim letter report so the data will be available to the other operable units 

during specific Investigations within the plant (Figure 1.2). 

• Much of the required geologic data wUI be collected during the hydrogeologic Investigations and the 

installation of additional monitoring wells. Geologic logs of the boreholes will detail lithology, thickness. 

grain size, and sorting. These Investigations are described in the hydrogeology section of this work plan. 

Site-specific Information relevant to the release or migration of contaminants from a potential source will be 

collected during the remedial Investigations within each operable unit. This Is part of the source and 

migration characterization required by the FFA (EPA 1991a). The Site-wide Rl Report will compile the 

Information from all operable unit Investigations into a comprehensive report. 

• 

Additionally, site-specific geologic studies wUI be conducted within individual operable unit investigations. 

The Main Hill Seeps. Operable Unit 2 Work Plan, in particular, Is in preparation to assess groundwater 

within the shale and limestone bedrock of the Main Hill. Groundwater In the bedrock has been ascribed to 

complex processes and requires a detailed investigation. The bedding and fracture characteristics, as well 

as more permeable utility chase, have been reported to possibly control the movement of groundwater and 

surface seepage (see other sections of this work plan). Thus, these characteristics need to be further 

described through Investigation of the Main Hill. 
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6. HYDROGEOLOGY AND GROUNDWATER CONTAMINATION 

The Investigations of hydrogeology and groundwater contamination have two main objectives: to refine 

the conceptual model of the hydrogeologic environment of Mound Plant and to define the nature and 

extent of groundwater contamination In the Buried Valley aquifer. In addition, the Site-Wide Operable 

Unit 9 must compile all groundwater data from other operable units Including the Main Hill bedrock system 

(Seeps, Operable Unit 2) and Area B (Operable Unit 1) Into a comprehensive conceptual model of the Site 

to be presented In a unified report. This work plan provides for specific Investigations that address the 

hydrogeologic environment without addressing specific contaminant sources within the plant; these 

sources will be characterized by the Individual operable unit investigations and integrated Into the Site-wide 

data set. The following subsections detail the current understanding of the plant hydrogeology and the 

nature and extent of known contamination. An evaluation of the data needed to fulfill the physical and 

chemical objectives of the Site-wide Investigations and to meet the requirements of the Federal Facility 

Agreement (EPA 1990) follow. 

6.1. OVERVIEW OF CURRENT UNDERSTANDING 

The hydrogeologic regime at the Mound Plant Site consists of two different geologic environments: flow 

through the bedrock beneath the Main Hill and the SM/PP Hill and flow within the unconsolidated glacial 

deposits and alluvium associated with the Buried Valley aquifer In the Great Miami River Valley. The 

bedrock system, an Interbedded sequence of shale and limestone, Is dominated by fracture flow; the 

Buried Valley aquifer Is porous flow with Interbedded gravel lenses providing the major source of water. 

The Buried Valley aquifer (Figure 6.1) provides domestic and municipal water supplies through small 

residential wells and the City of Miamisburg well field, as well as providing Industrial supplies for the Dayton 

Power and Ught Hutchlng Power Station and the Mound Plant. Because of this usage and the aquifer 

characteristics, parts of the Buried Valley aquifer have been designated a sole source aquifer. The aquifer 

has been classified as a Class 1 aquifer by EPA to assist In groundwater protection. 

A regional classification of an aquifer In advance of specific management decisions Is called an 

"anticipatory classification• (EPA 1988a). It Is possible that on a local scale In the Immediate vicinity of 

Mound Plant, the Buried Valley aquifer could be evaluated, using EPA criteria, as a Class II A aquifer. 

However, the designation as a sole source aquifer Is an ARAR that should be used to evaluate possible 

remedial actions. 

Water quality analyses for samples from the bedrock system Indicate that the water chemistry· varies from 

calcium bicarbonate-type to sodium chloride-type, with some anomalously high concentrations of nitrate 
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and sodium. Contaminants have been detected in the bedrock system seeps, and include tritium and 

some volatUe organic chemicals at levels above the drinking water standard. In the Burled Valley aquifer, 

tritium and volatUe organic chemicals are also present. with volatDe organic chemicals above drinking water 

standards. The volatUe organic chemicals in the Buried Valley aquifer are found near the historical landfill 

(Area B) and the plant supply wells. The contamination declines within a short distance from the landfill 

and only sporadic trace amounts Oess than 1 part per billion) have been reported in monitoring wells 

outside the plant boundary. 

8.1.1. Bedrock Flow Svstem 

Bedrock beneath the Mound Plant consists of the Upper Ordovician Richmond Group, a sequence of thin 

alternating beds of calcareous shale and limestone. The group is highly fossiliferous and Is well known for 

Its assemblage of rugose corals (Stout 1941). The bedrock controls flow on the Main HUI and SM/PP HUI 

and underlies unconsolidated deposits of the Burled Valley aquifer in the tributary valley at Mound Plant 

and in the valley of the Great Miami River. Bedrock topography Is shown in Figure 6.2. 

Groundwater flow In the bedrock beneath the Main HUI and the SM/PP HUI Is strongly controlled by 

differences In physical properties within the vertical sequence of shale and limestone beds, and by the 

frequency, orientation, and size of fractures and partings along bedding planes. Vertical movement of 

groundwater occurs along vertical fractures that are common In these units. Within the vertical sequence 

of rock units on the Main HUI, relatively Impermeable, unfractured shale beds are known to occur at three 

horizons. The shale beds are commonly 5 to 8 ft thick. The limestone beds range from 2 to 6 Inches thick 

(Fenneman 1916). Spring lines (seeps) appear to be associated with the upper surface of the lower two 

shale beds. Natural gamma logs were used along with core samples to confirm the location of a thick 

shale layer that may be associated with a seep horizon at approximately the 820-ft elevation (T arran 1987a; 

DOE 19898). Seeps exist at several locations along the western and northern embankment of the Main HOI 

and at one excavation on the south side of the Main HUI (Figure 6.3). The presence of seeps indicates that 

the shale beds impede the downward flow of groundwater, leading to lateral flow of perched groundwater 

along fractures and bedding planes In the overlying rocks. 

The seeps are of concern because they contain tritium that has been traced to soU beneath the SW 

BuDding. The seeps also contain VOCs at concentrations above drinking water standards. The locations 

of the seeps relative to the SW BuDding Indicate that a complex flow system must exist, and that additional 

data are required for an adequate determination of the extent of contamination . 
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8.1.1.1. Monitor Walla 

There has been some prior characterization of the bedrock system and data from several monitoring wells 

are avaUable to describe both the hydrogeology and the nature and extent of contamination. Eleven of the 

wells listed In Table Vl.1 and shown on Agure 6.4 are completed and screened In the bedrock (034, 042, 

0113,0114, 0115, 0116, 0120, 0121, 0242, 0309, and 0310). An additional seven wells shown on Figure 6.4 

(0020, 0028, 0033, 0112, 0117, 0227, and 0318) are completed In the weathered zone at the Interface 

between unconsolidated materials and the bedrock. Ten wells and pits (0700 series wells) that are listed In 

Table Vl.1 were constructed for the Tritium Groundwater Assessment Program. Most are adjacent to the 

SW BuUding (Figure 6.3). In addition, 12 wells were drUied to bedrock; 10 were backfilled to a shallower 

depth, and two were gravel packed from the land surface to the well screen. FlnaJiy, a single well (0817) 

was constructed.ln bedrock on the new (south) property. The 10 wells backfilled to a shallower depth are 

screened In the upper unit. The elevation of the top of the bedrock Is avaUable from aJI of these wells. 

8. 1.1.2. Water Levels 

Water levels were measured In 1990 (Table Vl.2) In the bedrock system for 14 of the 18 wells (Figure 6.5) 

completed In the bedrock or weathered bedrock. Thirteen wells were used for measurements In 1988, 

whUe only two wells were used prior to 1987. In addition, flows were measured at the nine seeps on the 

Main HOI and SMJPP HUI. 

8. 1.1.3. Recharge 

Groundwater flow within the fractured bedrock flow systems (one on the Main HOI, the other on the SM/PP 

HOI) Is controlled not only by the complex flow paths of the fracture systems but aJso by the timing and 

location of recharge. At Mound Plant, water Is recharged to the bedrock flow system areally, as Infiltration 

of precipitation and sprinkler Irrigation, and locaJiy as leakage from water transmission pipes and sewers. 

Local flow systems within the two hUis appear to be separate. A general principle of groundwater flow In 

the Midwest Is that flow systems are strongly controlled by topography. Groundwater recharge occurs on 

uplands such as the Main HHI, the SM/PP HOI, and high ground to the east of Mound Plant. 

8.1.1.4. Discharge 

Groundwater discharge Is expected on the steep flank of hUis and Into unconsolidated deposits in the plant 

valley and the valley of the Great Miami River. As mentioned above, discharge at seeps Is known to occur 

at several locations on the Main HUI. Only one ~P has been found on the SM/PP HOI. The degree of 

• Interconnection between the bedrock floW system and the Buried Valley aquifer has not been determined. 
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• Table Vl.1. Summary Table of Monitoring Wells Completed in the Bedrock System 

Borehole Borehole 
ER Program Date of Former Consistency Elevation Depth Well Casing 

Weiii.D. Installation Project Well J.D. withTEGD (ft MSL) (It) Depth (It) 

0020 Ca. 1975 BVA evaluation 20-1 No 786.20 40.00 42.00 

0028 Ca. 1975 BVA evaluation 28-1 No 748.50 19.00 19.00 

0033 05/13176 PW standards project 33-1 No 775.00 33.50 33.50 

0034 05/26/76 PW standards project 34-1 No 818.00 20.00 20.00 

0042 Ca. 1975 PW standards project 42-1 No 765.00 25.00 

0112 11/18/87 ER Program Rl NA Yes 773.50 35.50 37.00 

0113 11116/87 ER Program Rl NA No 875.40 58.00 55.70 

0114 11/11/87 ER Program Rl NA No 874.20 55.00 53.00 

0115 11/10/87 ER Program Rl NA Yes 874.30 42.00 41.50 

0116 11102/87 ER Program Rl NA Yes 87~.10 89.00 80.50 

• 0117 12/02/87 ER Program Rl NA Yes 811.90 17.50 15.50 

0120 12/04/87 ER Program Rl NA Yes 821.50 33.00 32.20 

0121 11/12/87 ER Program Rl NA Yes 886.90 111.50 109.00 

0227 05/27/76 PW standards project 27-2 No 785.00 31.50 31.50 

0242 05/13/76 PW standards project 42-2 No 752.80 13.00 13.00 

0309 08/21189 ER Program Rl NA Yes 710.10 53.10 50.20 

0310 08/16/89 ER Program Rl NA Yes 703.80 54.80 54.70 

0318 08/09/89 ER Program Rl NA Yes 810.70 30.30 28.80 

0712 Ca. 1987 GW tritium assessment P012 No 

0713 Ca. 1987 GW tritium assessment P013 No 872.80 12.00 12.00 

0714 Ca. 1987 GW tritium assessment P014 No 872.80 23.00 23.00 

0721 Ca. 1987 GW tritium assessment W001 No 

0722 Ca. 1987 GW tritium assessment W002 No 

• 
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Table Vl.1. (page 2 of 2) 

ER Program 

Weiii.D. 

0723 

0724 

0725 

0726 

0727 

Date of 

Installation 

Ca. 1987 

ca. 1987 

ca. 1987 

Ca. 1987 

Ca. 1987 

Project 

GW tritium assessment 

GW tritium assessment 

GW tritium assessment 

GW tritium assessment 

GW tritium assessment 

Former 

Weiii.D. 

W003 

W004 

woos 

W006 

W006 

0817 09/26183 New property evaluation #17 

:TEGo- Technical Enforcement Guidance Document (EPA 1986) 
This is a water supply well that can be used for 
characterization of potable water supplies. 
BVA- Buried Valley aquifer 
DOE- U.S. Department of Energy 
ER Program - Environmental Restoration Program 
GW- groundwater 
MCD - Miami Conservancy District 
MP - Mound Plant 
MSL - mean sea level 
NA - not available 
PN - potable water 
AI - remedial investigation 
TBD - to be determined during residential well investigation 

Consistency 

withTEGD 

No 

No 

No 

No 

No 

No 

Mound Pin, ER Progrllnl 
A...won2 

RifFS, O.U. I, Site-Wide Work P1M 
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Borehole 
Elevation 

(ft MSL) 

872.80 

872.80 

761.00 

Borehole 
Depth 

(ft) 

15.50 

Well casing 

Depth (ft) 

20.00 

15.50 
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• Formation 
of 

Well No. Completion 
0020 80 
0028 80 
0033 80 
0034 80 
0042 80 
0112 80 
0113 80 
0114 80 
0115 80 
0117 80 
0120 80 
0121 80 
0227 80 
0242 80 
0309 80 
0310 80 
0318 80 
0002 8VA 

• 0003 8VA 
0004 8VA 
0005 8VA 
0006 8VA 
0046 8VA 
0055 8VA 
0063 8VA 
0101 8VA 
0106 8VA 
0108 8VA 
0111 8VA 
0116 8VA 
0118 8VA 
0119 8VA 
0122 8VA 
0123 8VA 
0124 8VA 
0125 8VA 
0126 8VA 
0127 8VA 
0128 8VA 
0129 8VA 
0130 8VA 

• 

Table Vl.2. Water Table Elevations 

Feb 
775.34 

738.54 

755.47 

802.96 

------
746.84 

------
------
834.86 

801.91 
797.08 

------
770.15 

738.21 

681.85 

682.02 

795.93 

683.52 

682.76 

674.36 

682.84 

682.29 

708.82 

695.42 

681.72 

672.68 

682.34 

------
720.09 

811.16 

683.53 

714.58 

719.94 

682.32 

682.47 

692.4 

682.34 

682.39 

682.53 

682.07 

682.83 

Water Table Elevation (ft) 
February - September 1990 

Mar Apr May 
775.97 776.12 ------
739.15 ------ ------
755.62 ------ ------
------ ------ ------
------ ------ ------
746.92 746.64 746.76 

------ ------ 823.01 

823.18 ------ 824.12 

852.27 ------ 835.36 

803.62 ------ 804.56 
801.99 ------ 797.89 

------ ------ 782.52 

769.98 ------ ------
738.34 737.40 ------
683.27 682.85 685.09 

683.43 692.88 685.05 

796.19 796.15 796.74 

684.98 684.21 686.23 

683.94 683.34 685.38 

675.64 679.97 676.97. 

684.01 683.36 685.45 

683.55 682.81 684.93 

683.72 ------ 685.27 

------ ------ ------
683 682.35 684.68 

674.12 676.71 676.66 

683.57 683 684.81 

------ ------ ------
722.56 724.71 726.48 

811.89 ------ 809.74 

683.82 683.76 685.2 

717.22 718.04 720.03 

721.53 ------ 721.98 

683.89 682.94 685.33 

683.44 683.01 685.47 

692.95 693.13 681.59 

683.6 682.96 685.77 

683.48 683 684.8 

683.66 683.14 684.92 

683.34 682.83 685.01 

684.03 683.32 685.31 
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Jun 

------
------
755.21 

802.71 

------
746.64 

821.87 

821:2 
835.73 

803.84 

800.37 

782.67 

769.22 

738.09 

682.37 

682.37 

796.74 

683.8 

682.82 

674.67 

682.97 

682.49 

682.7 

------
682.1 

676.27 

682.55 

------
726.39 

859.12 

683.23 

719.86 

721.15 

684.89 

682.83 

686.69 

682.58 

682.43 

682.59 

682.42 

682.92 

Jul Aug Sep 
------ 771.73 ------
------ 737.46 738.89 

755.05 755.12 ------
802.41 802.41 802.44 

------ ------ ------
746.6 745.92 746.57 

821.46 821.3 821.19 

821.22 821.04 821.36 
835.05 834.26 835.1 
801.78 800.78 802.34 
797.55 794.76 797.5 

782.71 782.88 783.08 

768.92 768.06 768.05 

738.01 738.38 737.84 

681.59 680.06 679.77 

681.40 680.21 679.82 

796.49 795.48 795.98 

681.62 691.56 681.09 

680.91 690.88 680.43 

673.33 672.53 672.15 

682.42 680.97 680.7 

682.23 680.36 679.94 

680.78 663.62 680.22 

------ ------ ------
681.08 679.63 679.33 

675.79 674.6 673.69 

682.25 680.57 680.27 

------ ------ ------
725.54 724.1 716.23 

809.9 805.47 791.25 

684.03 681.68 681.64 

718.86 717.71 717.01 

720.27 719.88 701.34 

683.99 690.23 676.7 

680.54 680.57 680.18 

689.96 681.73 685.8 

679.78 680.53 680.08 

682.2 680.54 680.32 

682.32 680.62 680.39 

------ 680.26 679.92 

682.72 680.89 680.59 
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Formation 

of 

Well No. Completion 

0137 BVA 

0138 BVA 

0151 BVA 

0152 BVA 

0153 BVA 

0154 BVA 

0155 BVA 

0156 BVA 

0157 BVA 

0158 BVA 

0159 BVA 

0160 BVA 

0301 BVA 

0302 BVA 

0303 BVA 

0304 BVA 

0305 BVA 

0306 BVA 

0307 BVA 

0308 BVA 

0311 BVA 

0312 BVA 

0313 BVA 

0314 BVA 

0315 BVA 

0316 BVA 

0317 BVA 

0319 BVA 

0320 BVA 

BVA - Buried Valley aquifer 

BD- Bedrock 

Mound PIMt, EA Prognlm 
RewWon2 

Feb 

681.11 

688.31 

695.53 

682.83 

682.52 

681.54 

681.68 

682.25 

682.41 

682.27 

682.42 

682.43 

683.08 

682.75 

682.35 

682.24 

681.95 

680.2 

682.2 

682.59 

682.9 

702.19 

682.35 

703.29 

682.42 

------
681.58 

682.01 

682.26 

Table Vl.2. (page 2 of 2) 

Water Table Elevation (ft) 

February - September 1990 

Mar Apr May 

682.25 681.83 ------
------ 683.53 683.71 

695.67 695.67 695.73 

684.01 683.51 685.62 

683.79 693.25 685.41 

682.91 682.40 684.61 

682.85 682.51 684.50 

683.77 683.07 685.31 

683.69 682.96 685.76 

683.74 ------ 685.33 

683.82 683.05 685.27 

683.97 683.07 685.29 

684.10 683.26 684.84 

684.00 683.33 685.24 

683.67 682.99 685.04 

683.77 682.90 685.23 

683.26 682.73 690.04 

681.33 690.76 682.88 

683.49 682.97 685.07 

------ ------ 685.33 

683.65 683.12 684.50 

702.30 702.30 702.25 

683.60 683.12 685.18 

703.21 704.47 704.47 

683.64 683.08 685.10 

------ ------ ------
683.24 682.52 686.83 

683.49 682.66 685.05 

683.62 682.82 685.20 
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Jun 

------
683.46 

695.9 

683.03 

683.23 

681.93 

681.77 

682.66 

682.60 

682.54 

682.70 

682.67 

683.30 

682.91 

682.62 

682.50 

686.24 

680.28 

682.53 

------
682.79 

702.03 

682.59 

704.54 

684.14 

------
682.17 

682.22 

682.48 

Jul Aug Sep 

------ ------ ------
683.72 681.48 681.59 

695.68 695.6 695.7 

681.51 680.88 680.12 

681.92 680.6 680.28 

681.22 679.65 679.37 

681.21 679.63 679.41 

682.17 680.47 680.18 

682.20 680.45 680.18 

682.24 680.33 692.04 

682.65 680.57 679.97 

682.52 680.59 680.03 

683.83 681.04 681.44 

682.60 680.88 680.56 

681.96 680.49 680.17 

681.77 680.37 679.98 

681.70 680.18 679.72 

679.58 678.14 677.94 

681.34 680.24 679.92 

682.92 681.09 682.89 

685.57 681.19 681.21 

702.09 701.60 702.03 

681.38 680.40 680.09 

704.24 703.87 703.58 

680.44 680.36 680.02 

------ ------ ------
681.71 679.82 679.59 

681.86 680.00 679.49 

682.22 680.18 679.44 
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6.1. 1.5. Hydrodynamic Characteristics 

Permeabllities for three wells completed In the bedrock (0112, 0117, and 0120) were estimated In slug tests 

conducted In 1988. Results are presented in Table Vl.3. These tests Indicate that the permeability of the 

bedrock material may range from 1 x 10-4 ftjsec to 1 x 10~ ftjsec. 

Wells completed in the shale bedrock at Mound Plant generally yield less than 5 gpm with specific 

capacities of .25 to 2.50 gpmjft of drawdown (Dames and Moore 1976a, b). For site-specific data on 

groundwater flow rates at seeps, 10 test pits and wells (Figure 6.5, 0700 series wells) were excavated into 

bedrock on the Main Hill between October 1986 and March 1987 (Terran 1987a). Details about the pit 

construction are included in the Site Seeping Report: Volume 2 - Geologic Log and Well Information (DOE 

1990a). Flow into the pits was measured by installing flow recording equipment and collector drains in the 

pits and then backfilling. Flow into the pits was observed to occur from fractures and along the bedding 

planes of shale units. Flow did not occur in all pits. Where flow occurred, however, the rate ranged from 

54 gpd (0.037 gpm) to 1,400 gpd (0.97 gpm) (Terran 1987a). 

6. 1. 1.6. Groundwater Quality in the Bedrock 

Inorganic constituents for groundwater samples collected in March 1988 from the seeps on the Main Hill 

and selected bedrock wells (Figures 6.3 and 6.6) are presented in Table V1.4. In addition, seasonal 

variation in water quality characteristics is illustrated by comparison of the trilinear diagram for samples 

collected in December 1987 (Figure 6.7) and March 1988 (Figure 6.8). The data in Table V1.4 and the 

trilinear diagrams show that the inorganic water chemistry for the seeps and bedrock wells varies from 

calcium bicarbonate-type to sodium chloride-type. Comparison of the plots Indicates that variations In 

major ion chemistry occur over time for some seeps, suggesting variations in seasonal recharge. Calcium 

bicarbonate-type groundwater is the typical chemistry for background groundwater quality In the 

calcareous shale and limestone lithology present at Mound Plant (Hem 1970). 

Chloride concentrations measured in groundwater samples collected at the seeps and bedrock monitor 

wells range from 27 to 1750 mg/L The elevated sodium and chloride concentrations measured in 

groundwater samples from seeps 601, 602, 603, 605, and 607 and monitor wells 117 and 120 (Table V1.3) 

are anomalous for the natural chemical composition of the bedrock. Potential sources of the dissolved 

sodium and chloride are leakage from underground sewage lines, the application of salt to roads and 

walkways to melt snow and ice, and the leakage of water softener regeneration water. 

The seeps have been considered a special and complex flow system, and they have been the focus of 

additional investigations, including stable isotope geochem,lstry, to try to refine the conceptual models . 
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Table Vl.4. Water. Sample Analyses for Major Ions, March 1988 

a 
Well## Source Calcium Potassium Magnesium Sodium 

ug/l ug/l Ug/l ug/l 

112 BD 98,500 9,620 45,200 25,400 

117 BD 154,000 5,000 60,400 87,800 

120 BD 166.000 6,420 90,000 67,700 

601 BD 176,000 5,000 37,900 160,000 

602 BD 46,200 5,000 11,800 226,000 

603 BD 201,000 5,000 31,800 949,000 

605 BD 138,000 5,000 36,700 172,000 

607 BD 167,000 5,000 46,700 263,000 

609 BD 80,400 5,000 9,150 5,210 

111 BVU 99,700 5,000 23,800 115,000 

118 BVU 101,000 5,000 33.500 53,400 

119 BVU 151,000 5,000 45,300 133,000 

122 BVU 166,000 5,000 70,700 67,800 

123 BVU 80,800 10,600 34,900 566,000 

124 BVU 119,000 5,000 35,000 80,200 

125 BVU 114,000 5,000 45,700 36,500 

126 BVU 133,000 5,000 38,400 87,000 

127 BVU 97,600 5,000 29,000 58,900 

128 BVU 87,700 5,000 30,600 67,100 

129 BVU 124,000 5,000 36,900 99,800 

130 BVU 83,900 5,000 32,800 43,000 

138 BVU 120,000 5,000 35,500 64,900 

151 BVU 112,000 5,000 49,200 10,000 

152 BVU 137,000 5,000 40,300 67,000 

153 BVU 137,000 5,000 39,500 84,100 

154 BVU 111,000 5,000 34,000 78,100 

155 BVU 118,000 5,000 36,200 81,600 

156 BVU 97,700 5,000 30,300 40,400 

157 BVU 78,100 5,000 31,400 50,400 

158 BVU 113,000 5,000 36,800 73,700 

159 BVU 87,400 5,000 30,100 70,200 

160 BVU 82,900 5,000 30,900 61,800 
a 
Source: 

BD- samples from the bedrock groundwater flow system; 
600 series samples are from seeps. 

BVU - samples from upper unit of the Buried Valley aquifer. 

pH_ 

7.10 

7.23 

7.15 

6.80 

7.38 

7.22 

7.35 

7.10 

7.01 

7.04 

6.76 

7.04 

6.67 

6.93 

7.01 

6.93 

6.70 

6.93 

7.06 

6.40 

6.65 

6.92 

7.03 

6.60 

6.82 

6.82 

6.81 

7.20 

7.20 

6.97 

7.28 

7.01 
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Alkalinity Sulfate Chlorine 

mg/l mg/l mg/L 

350 148 36.9 

3,501 170 321 

343 257 321 

289 107 247 

306 99.3 318 

213 62.9 1750 

264 133 338 

242 119 524 

161 50 26.9 

401 75 153 

333 52.6 87.6 

524 134 365 

460 153 175 

330 52.6 813 

374 73 102 

- 35.2 56.3 

420 71.4 111 

293 49.8 117 

295 52.7 117 

379 73 161 

330 20.3 46.8 

331 64.8 126 

342 209 6.1 

458 105 84.7 

433 109 120 

345 77 129 

372 86.7 126 

327 33.6 56.2 

306 51.9 111 

340 61.6 105 

281 70.6 93.5 

288 59.1 105 

ltf*ag• alagy Md Groundwatllr 
Secllon I, ,. 11 
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Figure 6.8. Trilinear diagrams for seeps in March 1988 . 
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The Stage 3 Remedial Investigation Plan (DOE 1989a) discussed some of the preliminary findings of these 

studies. These findings are generally beyond the scope of this work plan, but will be discussed in the work 

plan for the Seeps, Operable Unit 2. 

6. 1.2. Buried Vallev Aquifer 

The unconsolidated Quaternary age deposits are the major source of groundwater in the vicinity of the 

Mound Plant and throughout the Miami Valley. In 1988, the Buried Valley aquifer was designated as a sole 

source aquifer in recognition of its importance as a resource and its susceptibility to contamination. The 

Buried Valley aquifer consists of the saturated glacial outwash deposits in the Great Miami River valley. In 

historical use, the term "Buried Valley aquifer" is usually reserved for the outwash in the present day 

topographic valley. Published maps of the extent of the Buried Valley aquifer do not include the 

groundwater beneath Mound Plant property (e.g., Spieker 1968). However, the water-bearing 

unconsolidated deposits beneath the west side of Mound Plant and beneath the plant valley are continuous 

with similar deposits in the main valley, and are considered as part of the Buried Valley aquifer in this 

report. 

The Buried Valley aquifer occupies a deep bedrock channel that roughly follows the course of the present 

river. The bedrock channel is up to 142ft deep (below land surface) near its center (well 006; Figure 5.4) . 

Tongues of outwash extend from the edge of the buried valley along tributaries, such as the Mound Plant 

valley that separates the Main Hill and the SM/PP Hill. The approximate boundary of the Buried Valley 

aquifer is depicted in Figure 6.1. Figure 6.9 shows the thickness of unconsolidated deposits in the vicinity 

of the Mound Plant compiled from existing boreholes (WESTON 1991). Quaternary glacial deposits of 

Pleistocene age overlie the bedrock on the western margin of the Mound Plant Site. A map of surficial 

deposits in the vicinity is shown in Figure 6.1 0. These deposits are of two major types: nonstratified drift 

(ice-laid) and stratified drift (water-laid). The nonstratified drift (commonly called till) formed as ground 

moraine when materials carried in the base of the advancing glacier were deposited or let down to the 

surface as ice melted during glacial retreat. The till Is generally composed of an unsorted, unstratified 

mixture of clay, silt, sand, and coarser material (Struble 1987; DOE 1990g). Materials of this composition 

are known to have low permeability (Freeze and Cherry 1979). 

The stratified drift consists of outwash composed of well-sorted sand and gravel. The sand and gravel are 

horizontally layered and commonly cross bedded. A sample of the outwash material collected one-half 

mile west of Area B was analyzed for grain size and clast lithology. The sample contained approximately 

79 percent fine gravel, 18 percent very fine to very coarse sand, and 3 percent silt and clay. The lithology 

of the clasts consisted of approximately 85 percent carbonate, 6 percent igneous and metamorphic, 4 

• percent sandstone, 3 percent chert, and 2 percent siltstone (Struble 1987). The outwash deposits are 
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lnterstratifled with tUI. The complex lnterstratlficatlon of glacial tUI and outwash forms the Burled Valley 

aquifer and contiguous deposits and has greatly affected the hydrologic condition existing In Area B and In 

the western margin c:l the Mound Plant In this area, the shape and continuity of till deposits have been 

affected by stream alluvlatlon and dissection. 

Recent fluvial deposits consist of overbank slit, clay, and sand from the Great Miami River. No coarse 
fraction Is seen In point bar deposits or other fluvial deposits In the vicinity of Mound Plant. 

Although the outwash deposits are thickest In the valley of the Great Miami River, tongues of sand and 

gravel extend eastward onto Mound Plant property along topographic embayments. One such 

embayment underlies ttJe northern margin of Area B, as Ulustrated by a bedrock topography map (Figure 

6.2) and an unconsolidated Isopach map (Figure 6.9) of the Mound Plant facUlty. 

8.1.2.1. Monitor Well Location 

Data for the Burled Valley aquifer are based on a series of 84 monitoring wells, public supply wells, Mound 

Plant supply wells, and private domestic supply wells (Table Vl.5 and Figure 6.11). The avaUable 

Information Indicates that two layers of outwash exist In the subsurface outside the Mound Plant boundary 

In the Burled Valley aquifer. The upper and lower outwash layers are separated b~ glacial tUI and form 

upper and lower aquifer units In the Burled Valley aquifer. The upper unit has a maximum thickness of 95 ft 

(at well 006; Figure 5.4). It Is composed of poorly sorted coarse sand and gravel, and Is under water table 

conditions. The lower unit Is up to 44ft thick at well 006 (Figure 5.4). It Is simUar In composition to the 

upper unit, and Is under semi-artesian conditions. Well logs and seismic refraction studies Indicate that the 

lower outwash layer may be absent In the. vicinity of the Mound Plant except In the southwestern comer of 

the Mound Plant south property. 

Four wells, 0301, 0302, 0303, and 0304 (Figure 6.11), are completed In the lower unit of the Burled Valley 

aquifer below a well~eflned glacial tUI unit. Five other older (circa 1976) wells are screened In the lower 

unit below the glacial till, but the gravel pack Is continuous across the tUI and may provide a hydraulic 

connection between the two units. 

Available Information Indicates that the lower unit of the Burled Valley aquifer Is composed of sand and 

gravel deposits that range from 30 to 80 ft thick. The unit Increases In thickness westward toward the Great 

Miami River. The lower unit Is not present at monitoring wells drUied to bedrock along the western 

boundary of Mound Plant and In the plant valley. However, seismic refraction data predicts that the lower 

unit Is present In the southwestern area of the plant south property, as confirmed by the boring log at the 

location of monitoring well 320 located In the sOuthwestern part of Mound Plant . 
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• Table VI.S . Summary Table of Monitoring Wells and Municipal, Mound Plant, 

and Selected Domestic Supply Wells 

Borehole Borehole 
ER Program Date of Former Consistency Elevation Depth Well Casing 

Weiii.D. Installation Project Weiii.D. withTEGD 
a 

(It MSL) (It) Depth (ft) 

0001 07/23176 BVA evaluation OW-1 No 708.00 153.50 67.00 

0002 07/26/76 BVA evaluation OW-2 No 706.00 70.00 67.00 

0003 07/27/76 BVA evaluation OW-3 No 705.00 55.00 32.00 

0004 07/28/76 BVA evaluation OW-4 No 697.00 60.00 59.00 

0005 07/29/76 BVA evaluation OW-5 No 694.00 60.00 55.50 

0006 07/15/76 BVA evaluation OW-6 No 694.00 133.80 120.00 

0007 11/18/76 BVA evaluation OW-7 No 694.00 94.80 80.00 

0008 09/18/76 BVA evaluation OW-8 No 689.00 145.00 142.50 

0035 05/13176 PW standards project 35-1 No 

• 0046 06/22174 Other 46-1 No 706.00 45.00 38.00 

0052 05/18/76 PW standards project 52-1 No 758.00 38.50 38.50 

0055 Ca. 1975 PW standards project 55-1 No 710.00 

0063 06/18/74 Other 63-1 No 704.80 45.00 37.00 
b 

0071 Jan. 1962 MP production well 71-1 Yes 703.00 53.50 53.50 

0076 Dec. 1947 MP production well 76-1 Yes 703.00 64.00 64.00 

0101 Ca. 1976 BVA evaluation OW-1A No 707.90 45.00 45.00 

0106 Ca. 1976 BVA evaluation OW-SA No 694.00 50.00 50.00 

0108 Ca. 1976 BVA evaluation OW-SA No 687.00 22.00 22.00 

0111 11/17/87 ER Program AI NA Yes n9.oo 67.00 67.00 

0118 10/20/87 EA Program AI NA Yes 706.80 41.50 40.63 

0119 11/13/87 EA Program AI NA Yes 741.60 43.00 42.68 

0122 11/19/87 EA Program AI NA Yes 742.30 41.00 40.50 

0123 10/07/87 EA Program AI NA Yes 705.40 61.00 56.50 
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• Table VI.S. (page 2 of 4) 

Borehole Borehole 
EA Program Date of Former Consistency Elevation Depth Well. Casing 

Weiii.D. Installation Project Weiii.D. with TEGD 
a 

(It MSL) (It) Depth (It) 

0124 10/13/87 EA Program AI NA Yes 705.50 55.50 55.00 

0125 11/10/87 EA Program AI NA Yes 707.30 34.00 32.78 

0126 10/16/87 EA Program AI NA Yes 705.90 60.50 53.83 

0127 10/02/87 EA Program AI NA Yes 694.20 25.70 25.00 

0128 09/30/87 EA Program AI NA Yes 693.70 55.60 55.00 

0129 11/05/87 EA Program AI NA Yes 701.90 41.50 41.00 

0130 11/06/87 EA Program AI NA Yes 695.30 35.50 34.71 

0137 05/24/76 PW standards project 37-1A No 723.20 75.00 75.00 

0138 10/28/87 EA Program AI NA Yes 700.00 41.50 41.00 

0151 07/06/87 DOE environmental survey NA Yes 740.52 48.80 48.80 

• 0152 07/08/87 DOE environmental survey NA Yes 705.42 47.00 47.00 

0153 07110/87 DOE environmental survey NA Yes 704.43 41.50 41.50 

0154 10/04/87 EA Program AI NA Yes 702.90 53.50 47.00 

0155 10/05/87 EA Program AI NA Yes 702.80 32.70 32.70 

0156 10/27/87 EA Program AI NA Yes 693.00 36.50 36.23 

0157 10/26/87 EA Program AI NA Yes 693.30 61.80 61.80 

0158 11/09/87 EA Program AI NA Yes 702.80 39.20 39.00 

0159 10/18/87 EA Program AI NA Yes 692.20 32.00 31.00 

0160 10/18/87 EA Program AI NA Yes 692.30 50.20 50.20 

0236 Ca. 1975 PW standards project 36-2 No 

0271 Jan. 1948 MP production well 71-2 Yes 703.00 60.00 59.00 

0276 04/04/61 Other 76-2 No 701.54 38.50 38.50 

0301 08/09/89 EA Program AI NA Yes 695.10 88.00 86.20 

0302 09/15/89 EA Program AI NA Yes 694.00 120.60 120.00 

• 
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Table VI.S. (page 3 of 4) 

• Borehole Borehole 
ER Program Date of Former Consistency Elevation Depth Well Casing 

Weiii.D. Installation Project Weiii.D. withTEGD 
a 

(It MSL) (It) Depth (It) 

0303 09/06/89 EA Program AI NA Yes 697.30 93.50 89.00 

0304 09/20/89 EA Program AI NA Yes 693.10 103.90 102.00 

0305 08/22/89 EA Program AI NA Yes 710.00 40.50 39.20 

0306 09/02/89 EA Program AI NA Yes 703.90 41.00 40.00 

0307 09/04/89 EA Program AI NA Yes 716.00 52.00 51.00 

0308 09/04/89 EA Program AI NA Yes 750.50 68.60 67.60 

031, 08/04/89 EA Program AI NA Yes 695.60 35.00 31.20 

0312 12/13/89 EA Program AI NA Yes 731.20 33.60 32.40 

0313 09/04/89 EA Program AI NA Yes 716.00 41.50 40.00 

0314 08/03/89 EA Program AI NA Yes 742.50 44.80 43.50 

0315 08/07/89 EA Program AI NA Yes 723.80 55.60 54.00 

• 0316 08/05/89 EA Program AI NA Yes 724.70 45.00 37.60 

0317 08/18/89 EA Program AI NA Yes 703.80 63.50 61.30 

0319 08/23/89 EA Program Rl NA Yes 701.70 95.00 53.30 

0320 08/19/89 EA Program AI NA Yes 704.70 117.00 42.40 

0371 04/05/61 Other 71-3 No 703.64 47.00 49.00 

0419 05/26/76 PW standards project 19-4 No 873.50 19.00 19.00 

0471 04/05/61 Other 71-4 No 702.84 44.50 

0571 04/06/61 Other 71-5 No 702.74 44.50 

0812 09/23/83 New prop. evaluation #12 No 795.20 10.00 10.00 

0827 09/22/83 New prop. evaluation #27 No 713.20 20.00 20.00 

0832 09/22/83 New prop. evaluation #32 No 704.10 20.00 20.00 
b 

0901 Unknown Offsite water supply Bud's #1 Yes 

0902 Unknown Offsite water supply Bud's #2 
b 

Yes 50.00 

• 
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Table VI.S. {page 4 of 4) 

ER Program Date of Former Consistency 

Weiii.D. Installation Project Weiii.D. 

0903 09/03164 Offsite water supply Bud's #3 

0904 04/14m Offsite water supply Jim's 

0905 Unknown Offsite water supply Jim's trailer 

0906 04/12m Offsite water supply Bud's rental 

0907 04/08177 Offsite water supply Bud's house 

0908 Unknown Offsite water supply Drive-In 

0909 1986 Offsite water supply MCD 

0912 1932 Miamisburg prod. well #2 MB-2 

0913 1935 Miamisburg prod. well #3 MB-3 

0918 1950 Miamisburg prod. well #8 MB-8 

0919 1950 Miamisburg prod. well #9 MB-9 

0920 1950 Miamisburg prod. well #1 0 MB-10 

0921 1950 Miamisburg prod. well #1 1 MB-11 

aTEGD- Technical Enforcement Guidance Document (EPA 1986) 
bThis is a water supply well that can be used for 

characterization of potable water supplies . 
MSL - mean sea level 
TBD - to be determined during 

residential well Investigation. 
MCD - Miami Conservancy District 
ER Program - Environmental Restoration Program 
NA - not available 
DOE - U.S. Department of Energy 
BVA- Buried Valley aquifer 
PW - potable water 
MP - Mound Plant 
AI - remedial investigation 
GW - groundwater 

withTEGD 

Yes 

Yesb 

Yesb 

Yesb 

Yesb 

Yesb 

Yesb 

No 

No 

Yesb 

Yesb 

Yesb 

Yesb 
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a 

Borehole Borehole 
Elevation Depth Well Casing 

(ft MSL) (ft) Depth (ft) 

72.00 

52.00 52.00 

52.00 51.00 

50.00 49.00 

693.90 

708.00 50.00 
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Figure 6. 11. Water level monitoring network for wells completed in the 

upper and lower units of the Buried Valley aquifer. 
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8.1.2.2. Average Annual Groundwater Levels 

Agure 6.12 shows the Inferred average groundwater elevations at Mound Plant for 1990. The water level 

data used to construct this map are the average values from February tt'lrough October 1990, and no 

selection was made with respect to lithologic unit or well depth. 

In an Isotopic medium, groundwater flows In a direction at right angles (perpendicular) to the contour lines. 

Groundwater gradients of up to 0.02 ft/ft exist to the east of Area B within the tributary valley, and west of 
the SM/PP HUI. AI the western edge of Area B, gradients decrease to approximately 0.006 ft/ft. The 

variability In these gradients Is the result of varlabUity In the hydrogeologic properties of the stratigraphic 

units. 

This water level map Indicates that groundwater beneath Area B flows primarily In a west and southwest 

direction. Groundwater flow to the north of Area B within the sediments of the tributary valley Is generally 

to the west and southwest on the Mound Plant site. 

Groundwater flow to the south of Area B Is Inferred, on the basis of sparse data, to be southwesterly. 

Groundwater gradients to the west of the Area B, within the floodplain of the Great Miami River, are 

relatively small. 

Man-made Influences on the mean groundwater flow Include pumping at Mound Plant production wells 

0071, 0076, and 0271, which creates a groundwater low on the western edge of Area B and Induces 

southwesterly flow; pumping at Miamisburg Municipal Well #3 (0912), which Induces a groundwater low to 

the northwest of Area B when pumping; and recharge to the aquifer resulting from apparent leakage 

through the annulus of well 0055 In the overflow pond. 

8.1.2.3. Seasonal Variations 

Figures 6.13 and 6.14 show water level data for March and September 1990. The figures show that water 

level changes through the year were greatest In wells with surface elevations above 725 feet and least In 

wells closest to the river. Water levels are generally highest In the spring (March through May) and lowest 

in late summer (August and September). However, the overall configuration of the water table Is generally 

simUar throu_ghout the year, Indicating that seasonal Influences do not produce marked differences In 

groundwater flow directions . 
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8.1.2.4. Recharge 

The upper unit of the Burled Valley aquifer Is recharged directly by stream Infiltration from the Great Miami 

River, by lnfUtratlon of precipitation and storm runoff, and underflow from the adjacent bedrock. Additional 

recharge may be occurring from man-made structures such as well 0055 which Is located within the 

Overflow Pond. The lower unit Is recharged or discharged by leakage through the confining tUI unit 

(Spieker 1961 ). The adjacent and underlying bedrock may also provide a source of recharge. 

8.1.2.5. Aquifer Properties 

Aquifer tests were conducted In 1961, 1976, December 1986, November and December 1987, and AprU 

1990. The results from the 1976, 1986, and 1987 tests were discussed In the Remedial Investigation Plan, 

Task AL-MD-1, Stage 3 (DOE 1989d) and are summarized here in Table Vl.6. The 1961 test of Mound Plant 

production wells resulted In calculated transmissivity values of 586,666 and 200,640 gpdjft (ESL 1961 ). 

The 1976 aquifer test used well 0912 as the pumping well and used seven observation wells (Figure 6.8). 

Completion data tor well 0912 are not available, but It Is supposed that the well Is completed In the upper 

unit of the Burled Valley aquifer. It Is surmised that well 0912 was used as the pumped well because the 

test was designed to evaluate the proposed tritium remedial action. Five of the seven observation wells, 

0101, 0003, 0005, 0106, and 0137, are completed In the upper unit of the Burled Valley aquifer. The 

remaining two wells, 0002 and 0004, may span both the upper Buried Valley aquifer and the lower Burled 

Valley aquifer. These wells were constructed with a gravel pack that extends through the till. 

Transmlssivitles calculated In this test ranged from 63,000 gpdjft to 200,000 gpdjft. The reported storage 

coefficient ranged from 0.02 to 0.9 (sic) (DOE 1991 k). 

The test conducted In November 1987 also used well 0912 as the pumped well and well 0004 as one of the 

four observation wells. As compared to the average transmissivity of 135,000 gpdjft calculated for well 

0004 in the 1976 test, the newer test calculated a transmissivity of 390,000 gpd/ft to 570,000 gpdjft and 

estimated that a banter existed 400 ft away. 

Personnel representing Roy F. Weston, Inc. (WESTON), and a WESTON subcontractor, Terran 

Corporation, performed a pump test at Mound Plant production well #1 (0071) during April18- 22, 1990, 

to determine aquifer characteristics In and around Area B. Fifteen wells In Area B (0063, 0152, 0153, 0154, 

0155,0305, 0306, 0307, 0309, 0310,0313, 0317,0076, 0271, and 0071) were monitored for drawdown, and 

tour wells (0128, 0302, 0319, and 0320), outside the radius of Influence of the pumping well, were 

monitored for variation In regional groundwater levels. All wells In the pump test area were shut down for 

• more than five hours to allow some recovery of the aquifer prior to pumping. Rainfall and river stage data 
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Table VI.S. Aquifer Test Results 

A. Aquifer Coefficients Calculated from 1976 Pumping Test of Mlamisburg-2 (0912) 

Storage 
Observation Analytical Transmissivity Coefficient 

Well Method
8 (gpdjft)b (Dimenaionlea)c 

0101 (0W-1A) Modified Theia 94,000 0.7 
Theis 94,000 0.8 

0002 (OW-2) Modified Theis 100,000 0.9 
Theis 84,000 0.2 

0003 (OW-3) Modified Theis 120,000 0.03 
Theis 94,000 0.04 

0004 (OW-4) Modified Theis 140,000 0.2 
Theis 130,000 0.2 

0005 (OW-5) Modified Theis 180,000 0.09 
Theis 170,000 0.1 

0106 (OW-M) Modified Theis 200,000 0.06 
·Theis 150,000 0.08 

0137 (OW-1A) Modified Theis 120,000 0.01 
Theis 63,000 0.02 

a Method references: Modified Theis: Walton 1969; Theis: Theis 1935. 
b Values rounded off to two significant numbers. 
c Values rounded off to one significant number. 

NA - not available 

Source: Dames and Moore 1976&. 
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Hydraulic 

Conductivity 
~/MC)b 

1.2 X 10-3 
1.2x 10-3 

NA 

1.sx1o·2 

1.2 X 10"2 

NA 

NA 

2.8x 10-3 

2.1 X 10-3 

NA 



• 

• 

• 

Teat Pumping Monl1or 

Date Well Well 

12/86 0071d (71·1) pump.well 

0063 (63-1) 

0471 (71-4) 

0063 (63-1) 
0471 (71-4) 
0371 (71-3) 
0271 (71·2) 

11/87 0912 

0004 (OW-4) 

0123 

0124 

0126 

0004 (OW-4) 
0123 
0124 
0126 

12/87 0913 

0138 

0118 

Mound Plant, ER Program 

Rll¥ialon2 

Table VI.&. (page 2 of 3) 

B. Pumping Test Results 

Transmissivity Analytical Storage 
{gpd/ft)a Methodb Coefflcientc 

40,000 Jacob 

190,000 Jacob 0.05 

210,000 Jacob 0.03 
190,000 Theis 0.04 

230,000 0.03 
Jacob distance drawdown 
(using four wells) 

430,000.570,000 Theis 0.1.0.38 

390,000 Jacob 0.5 

84,000 Theis 0.18 

120,000 Jacob 0.05 

96,000 Theis 0.098 
200,000 Jacob 0.2 

450,000 Neuman 0.0138 

99,000 Jacob 0.4 

92,000 
Theis distance drawdown 
(using four wells) 

200,000 Theis Recovery 

200,000 Theis Recovery 
300,000 Neuman .0034• 

360,000 Theis .007 
390,000 Theis Recovery 

RI/FS, O.U.t, sa.-Wide Work Plan 
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Perpendicular Hydraulic 

Distance to Conductivity 
Boundary (ft) (ft/sec) 

1.8 X 10-3 

NA 

NA 

NA 

175 NA 

400 NA 

180 1.0 X 10:~ 
1.4 X 10 

200 NA 

5.3 x 10-3 ft/eec 

300 NA 

NA 
7.4 x 10-3ft/sec 

190 NA 
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Table Vl.6. (page 3 of 3) 

B. Pumping Test Results (continued) 

Perpendicular Hydraulic 

Test Pumping Monitor Transmissivity Analytical Storage Distance to Conductivity 

Date Well Well (gpd/ft)a Methodb Coefflclentc Boundary (ft) (ft/sec) 

4/fltJ 0071 0063 500,000 WHIP 0.05 
0071 470,000 WHIP 0.19 
0271 570,000 WHIP 0.08 
0152 280,000 WHIP 0.09 
0153 350,000 WHIP 0.12 
0154 480,000 WHIP 0.08 
0155 390,000 WHIP 0.15 
0305 310,000 WHIP 0.09 
0306 340,000 WHIP 0.12 
0307 340,000 WHIP 0.08 
0309 310,000 WHIP 0.19 
0310 370,000 WHIP 0.10 
0313 480,000 WHIP 0.08 
0317 280,000 WHIP 0.09 

8 Gallons per day per foot; all values rounded off to two algnificant figures. 
bMethod references: Jacob: Cooper and Jacob 1946; Theis: Theis 1935; WHIP: HydroGeoChem 1988. 

:::~::~~~:~ ~:~~unded off to one signfficant figure. . 

"values were calculated from early drawdown data; values are more indicative of an early time storage coefficient 
NA - not available 
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• were collected for the analysis of pumping test results. Pressure transducers and water level sounders 

were used to measure drawdown data. The pumping rate averaged 546 gpm over the duration of the 

pumping phase of the test, but variations In the pumping rate of plus or minus 150 gpm occurred at 

approximate 360,0001}8llon Intervals, due to filter backwash and recharge at the water conditioning plant 

A summary of transmissivity and storatlvlty values for all of the monitoring wells Is shown In Table Vl.6. 

Transmissivity values calculated from Individual well responses ranged from 37,000 tt2 /d to 83,000 tt2 /d. 

The highest values were In the southern wells (wells 0271, 0076, 0071, . and 0154) where the aquifer 

saturated thickness Is the greatest Transmissivity values are lower to the north due to a lesser aquifer 

saturated thickness. The storatlvlty values ranged from 0.04 to 0.24 (Table Vl.6). 

The transmissivity values calculated using distance-drawdown were 66,000 and 68,000 tt2 /d. The dlstance

drawdown data had the best linear regression correlations at 496 and 3,003 minutes Into the pumping test. 

Generally, the drawdown for wells screened In the outwash were below the best-fit line. Orawdown In wells 

screened at the water table (wells 0155 and 0305) and wells screened close to shale (wells 0307, 0309, and 

0317) were above the best-fit line. The calculated. storativlty values were 0.05 and 0.06. 

The procedures used to analyze the 1990 pumping test Identified several factors that may have 

• Independently affected data quality. These factors were 

• 

- Ayctuatlon of the Great Miami River staQe. There was a 0.25-ft drop in stage from the 
start of pumping to the 3,200-mlnute mark of the test. The calculated transmissivity 
and storatlvlty were not affected by the small drop In river stage. From 3,200 minutes 
untO the end of the pump test, there was a 3.1-ft rise In river stage that caused 
recharge of the stressed aquifer. Therefore, data beyond 3,200 minutes were not 
analyzed. 

- Pymo!na at the Mound Plant orodyctlon wells orlor to the lest. Production well #2 
(0271) was active during February, March, and the first half of AprU, with an average 
pumping rate of 360 gpm In February and 330 gpm In March. The average pumping 
rate for the first half of April was assumed to remain In the range of the February and 
March pumping averages. After pumping at 0271 was terminated, production well #3 
(0076) was put on line to fiJI the SM/PP water storage tower for Mound Plant water 
usage requirements during the aquifer recovery phase of the pump test prior to the 
Initiation of pumping at 0071. Pumping at 0271 and 0076 had the effect of lowering 
the elevation of the water table in and around Area B. Although there was a five-hour 
water table recovery period before the start of pumping, water levels had not fully 
recovered by the time of Initiation of the pump test. The effect was a reduction of the 
recorded drawdown by an estimated 10 percent at some monitoring well locations 
(WHIP111 and Theis (Theis 1935] recovery model). Therefore, the calculated 
transmissivity values may be high by as much as 10 percent In some locations due to 
previous pumping conditions at Area B. 

- Partial oenetratlon of the agyifer by the pymplng well and monitoring wells . 
Monitoring wells that were screened at or near the water table and that were within 
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150ft of well 0071 (0155 and 0305) recorded drawdown estimated to be 50 percent in 
excess compared to a fully penetrating well. The calculated transmissivity values may 
be low by a factor of two. The remainder of the monitoring wells were relatively 
unaffected by partial penetration. · 

Although transmissivity and storativity values vary among the different tests, two trends found In the 1990 

pump test were also observed In previous tests, as follows: 

• Transmissivity values calculated for wells south of well 0071 are generally higher than 
transmissivity values calculated for wells north of well 0071. 

- Storatlvity values are generally on the order of 0.10 to 0.01. 

Slug tests were performed by WESTON personnel at the Mound Plant In January 1988 and June 1990. On 

January 20 and 21, 1988, slug test data were acquired for Area B wells 0119, 0154, and 0155. From June 

12 to 14, 1990, slug test data were acquired for Area B wells 0305, 0309, 0317, 0306, 0310, 0307, 0313, 

0314, and 0315. 

The slug tests were analyzed to determine saturated hydraulic conductivity (K) values of the 

unconsolidated sediments and consolidated bedrock. Table Vl.3 summarizes the hydraulic conductivity 

values. The slug test analyses and results are described In the Area B Technical Memorandum 3 (DOE 

1991 k) . 

Comparing slug test results with pumping test results shows that the slug test results are most appropriate 

for determining relative hydraulic conductivities. For example, In the 1990 pumping test, well 0154 had a 

calculated hydraulic conductivity of 2320 ft/day, based on an estimated aquifer thickness of 32 ft, whUe In 

the 1988 slug test, well 0154 had a calculated hydraulic conductivity of 152ft/day (Figure A.52). The pump 

tests should give a more accurate representation of aquifer properties since they measure a larger portion 

of the aquifer. Using the Bouwer and Rice method, the radius of Influence of the slug test at well 0154 was 

calculated to be approxJmately 4 ft around the wellbore. WhUe the slug tests do measure some properties 

of the unconsolidated sediments and bedrock, skin effects caused by formation damage whUe drDIIng and 

by development techniques may have a large effect on the calculated hydraulic conductivity values. The 

shale, with low penneabUity and minimal fracturing, has the lowest hydraulic conductivity (as low as 0.1 

ft/day at well 0309). Umestone, with some fracturing that could allow for water flow, has slightly higher 

hydraulic conductivity values (approximately 1 ft/day at well 0310). No well was tested In a completely 

Isolated section of tUI, but the tests In some of the siltier wells {0119 and 0317} averaged hydraulic 

conductivities of around 25 ft/day. The outwash, being the most permeable, had hydraulic conductivities 

averaging nearly 200ft/day. Well 030618 a good example of high hydraulic conductivities In a section of 

outwash. Wells completed In both alluvium and bedrock show effects of both media. Well 0307, 

completed In outwash and shale, showed a- combined hydraulic conductivity measurement of 
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approximately 13ft/day. These results show that whUe the calculated hydraulic conductivity values from 

slug tests should not be taken as absolute numbers, they can be used to determine the relative potential for 

groundwater flow In the consolidated and unconsolidated sediments at Mound Plant. 

8.1.2.8. Hydraulic Interconnection In the Buried Valley AquHer 

There are four sets of nested wells that tap both the upper and lower units of the Buried Valley aquifer 

(Figure 6.11 ). Well construction renders one of these sets unusable because older (circa 1976) wells were 

constructed with a gravel pack In the annulus, which extends from land surface to the well screen. The 

gravel pack provides a potential path for movement between the two units. Therefore, only three of these 

nested well sets are potentially usable In determining the hydraulic connection between the two units. 

Hydrographs for the three nest sets are shown In Figures 6.15, 6.16, and 6.17. The limited water level data 

indicate that the glacial tUI _may restrict groundwater flow between the upper and lower aquifer units, but 

this wUI have to be confirmed by additional monitoring, and the data are Insufficient to calculate travel times 

or the permeability of the aquitard. 

8.1.2.7. Numerical Flow Modeling 

Groundwater flow through the Burled Valley aquifer upper unit was simulated for Area B (DOE 1987b) using 

the U.S. Geological Survey Computer Model of Two-Dimensional Solute Transport and Dispersion In 

Ground Water (Konlkow and Bredehoeft 1978). Although the model can simulate both flow and transport, 

only flow was modeled In this preliminary effort. The Method of Characteristics {MOC) Is used by this 

program to solve the finite difference approximation of the groundwater flow equations. This preliminary 

steady state model was designed to evaluate the existing data set and to Identify data needs. The model 

was developed using the data avaUable In 1988. The model process and results are reviewed here as a 

means of Identifying additional data necessary to refine the preliminary model and develop a transient flow 

and transport model. 

Input data to the computer model were chosen by overlaying a grid (Figure 6.18) onto the respective data 

maps (water table elevation and saturated thickness). For these parameters, an average value over the 

area of the grid node was assigned to that node. A block-centered grid was used to descretlze th8 Burled 

Valley aquifer upper unit In the vicinity of Mound Plant. A grid spacing of 300 by 300 ft was chosen, and the 

grid was oriented 20 degrees from north. This spacing and orientation allowed the most complete 

coverage of the Great Miami River and aquifer boundaries. The model area extended upgradlent 

(northeast) and downgradlent (southwest) along the Burled Valley aquifer past the area of Influence of the 

Mound Plant production wells. The model area extended west to the Great Miami River. Figure 6.18 shows 

the model grid and boundary conditions. 
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Model boundaries can be defined In three ways - constant head, constant flow and no flow. As understood 

In the 1987 conceptual model of Area B, boundaries across which no flow could occur (no-flow 

boundaries) were located along the eastern edge of the model (Figure 6.18). These boundaries represent 

the eastern edge of the Buried Valley aquifer where relatively Impermeable shale and limestone bedrock 

undertles the sand and gravel deposits. No-flow boundaries were also Inserted around the perimeter of the 

entire model as required by the computer code. Constant (fixed) head boundaries were located along the 

remaining aquifer boundaries to simulate flows Into and out of the Burled Valley aquifer. Heads were fixed 

along the Great Miami River to represent a constant recharge source, and constant heads were placed at 

the upgradient and downgradlent extent of the model grid to simulate flow through the aquifer. Heads 

were also fixed to simulate groundwater flow from the tributary Into the Burled Valley aquifer (Figure 6.18). 

Initial heads chosen for each grid node were based on water levels In February 1988. Initial heads reflect 

well 0271 pumping 65 gpm (annual average) and well 0076 pumping 500 gpm. Approximately 1.5 ft of 

drawdown was observed In well 154 (adjacent to well 0071) during the February 1988 water-level 

measurements. 

The saturated thickness Is the distance from the water table (based on February 1988 water levels) to the 

base of the upper sand and gravel. Saturated thickness ranged from 0 ft at the eastern aquifer boundary to 

approximately 80 ft near the center of the Buried Valley aquifer . 

To prepare the transmissivity data matrix, the saturated thickness matrix was loaded into a LOTUS 1-2-3 file 

and multiplied by a constant hydraulic conductivity. Minimum and maximum hydraulic conductivity values 

of 2 x 10-3 and 1 x 10·2 ftjsec, respectively, were used to calculate two separate transmissivity matrices. 

The hydraulic conductivities were calculated using the 1987 aquifer test transmissivity values divided by an 

estimated saturated thickness. 

Recharge to the Burled Valley aquifer from the Great Miami River was modeled by assigning constant 

heads to the nodes along the river. Recharge by Infiltration of incident precipitation was Initially estimated 

at two Inches/year. This Is simUar to values of recharge through tUI calculated for Indiana (Daniels et al. 

1991). 

Discharge from the Burled Valley aquifer Is to Mound Plant production wells and to various water supply 

wells In the valley. Constant withdrawal rates were assigned to approximate annual average pumping: a 

rate of 65 gpm was assigned to represent Mound Plant production well 0271, a rate of 500 gpm was 

assigned to simulate pumping well 0076, and a rate of 1 gpm was assigned to simulate pumping at well 

0913 (Miamisburg No.3) . 
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The model was calibrated by matching computed heads to within 0.1 ft of February 1988 observed water 

levels. Calibration was achieved by resetting Initial heads to those calculated by a previous model run untO 

the computed final heads were within 0.1 ft of the starting heads. Final heads were then checked against 

actual well data and Initial heads were further adjusted untO a best fit was obtained Figure 6.19. The mass 

balance error for the calibrated model was -0.18 percent 

A sensitivity analysis of the model was performed after successfully calibrating the flow model. Two 

parameters (hydraulic conductivity and recharge) were varied equally over the model area for the 

sensitivity analysis. The model was most sensitive to hydraulic conductivity values and least sensitive to 

recharge rates. 

In general, these preliminary modeling results Indicate that a reasonably good model calibration ~ess than 

1 percent mass balance error and rapidly convergent) was achieved with the 1988 data set using a steady 

state model. The model was most sensitive to values of hydraulic conductivity, and additional data on Its 

areal distribution are needed. 

8.1.2.8. Groundwater Quality In the Buried Valley Aquifer 

Samples collected from the older monitoring wells and the new monitoring wells Installed during the Area B 

and Main HOI Seeps, Stage 2, remedial Investigation (DOE 1987a) (Figure 6.20) were analyzed for major 

constituents to distinguish the differences In geochemistry and to determine possible-sources of recharge 

to the groundwater. Table V1.4 shows analyses for major Ions performed In 1988; no similar analyses have 

been done since that time. Figures 6.21 and 6.22 show the results of water quality samples taken In 

December 1987 and March 1988, respectively. There were only slight differences In the geochemistry of 

water samples across the site. Exceptions are samples from wells 0119, 0123, and 0227, with elevated 

concentrations of sodium and chloride. The sources of the elevated concentrations are uncertain, but may 

represent leakage from sewage lines, the application of deleing salts to sidewalks and roads, or the 

lnfUtratlon of softener regeneration water. Generally, groundwater In the region of Mound Plant Is of the 

calcium bicarbonate variety (Spieker 1961 ). The concentration of total dissolved solids Is generally 

between 300 and 600 mg/L Iron and manganese may be present In objectionable quantities depending 

upon the quantity of clay In the sediments (Spieker 1961). 

8.1.3. Recharae and Dlscharae 

The relationship between recharge and discharge In the Mound Plant area, both natural recharge and 

recharge modified by man, Is required by the FFA and has not been fully quantified. In general, recharge Is 

from precipitation; flow from adjacent units, such as the bedrock aquifer and the Buried Valley aquifer; and 
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ANIONS 

MAJOR IONS AS % OF TOTAL EO/L 

Figure 6.21. Trilinear diagram for groundwater in December 1987 . 

RI/FS, O.U. t, sn.Wide Work PIM 
June 1111 

Hydro 81 Dtogy Md Qrounclwatler 

Section I, ...... 47 



• 

• 

• 

MAJOR IONS ~ ~ OF TOTAL EO/L 

Figure 6.22. Trilinear diagram for groundwater in March 1988 . 
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from man-made structures that impound or transmit water, such as the Mound Plant drainage ditch, buried 

water and sewer lines, and the Miami-Erie Canal. In addition, the Great Miami River may act as both a 

recharge and a discharge point depending on location along the river, pumpage, and the time of year. 

6.2. NATURE AND EXTENT OF KNOWN CONTAMINATION 

The Site Seeping Report: Volume I (DOE 1991) presents analytical data from groundwater sampling 

performed during Stages 1, 2, and 3, on and adjacent to Mound Plant by the ER Program from February 

1987 to July 1990. The report includes analyses of samples collected from wells installed by the ER 

Program, older monitoring wells, plant supply wells, and groundwater seeps. 

Quarterly groundwater sampling continued from October 1990 to August 1991 as part of the Stage 3, 

Operable Unit 1, ER Program groundwater monitoring program. Table Vl.6a outlines the analytical 

parameters collected from monitoring wells, production wells, and seeps that were sampled during this 

period. Quarterly sampling was performed in December 1991 and is scheduled to continue as part of the 

Operable Unit 1 Investigation through September 1992. Table Vl.6b presents analytical parameters 

collected from monitoring wells, production wells, and seeps in December 1991 and outlines the schedule 

for future sampling episodes projected for fiscal year 1992 . 

6.2.1. Bedrock Flow System 

The Main Hill is underlain by shale and thinly bedded limestone bedrock. Water within the shale is thought 

to be transmitted along fractures until deflected laterally at the intersections of shale beds less affected by 

fracturing. This water then emerges at the surface as seeps (Figure 6.3). Groundwater from wells and 

seeps on the Main Hill has a history of tritium and VOC contamination and may serve as a source for 

contamination into the plant valley to the south and into the Buried Valley aquifer. 

Observations of contaminant concentrations in the groundwater on the Main Hill have determined that the 

following contaminants exceed primary drinking water standards: 

- radioactive contaminants - tritium; 

- VOC contaminants - trichloroethene and tetrachloroethane; and 

- inorganic contaminants - nitrate . 
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Table Vl.6a. Mound Plant Area B FY 91 Water Sampling Schedule 

WeiiiD 
0046 
0063 
0071 
0076 
0111 
0112 
0115 
0117 
0118 
0120 
0122 
0123 
0124 
0126 
0127 
0129 
0137 
0138 
0151 
0152 
0153 
0154 
0155 
0156 
0158 
0159 
0160 
0271 
0301 
0302 
0303 
0304 
0305 
0306 
0307 

0308(e) 
0309 
0310 
0311 
0312 
0313 
0314 
0315 

l:lappellotualdatalm9t66a. wk 1 
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Sampling 
Frequency 
Quarterly 
Quarterly 
Quarterly 
Quarterly 

Semiannually 
Semiannually 

Quarterly 
Semiannually 

Quarterly 
Semiannually 

Quarterly 
Semiannually 
Semiannually 

Quarterly 
Semiannually 

Quarterly 
Semiannually 

Quarterly 
Semiannually 

Quarterly 
Semiannually 

Quarterly 
Quarterly 

Semiannually 
Semiannually 

Quarterly 
Quarterly 
Quarterly 

Semiannually 
Semiannually 
Semiannually 
Semiannually 

Quarterly 
Quarterly 
Quarterly 
Quarterly 

Semiannually 
Semiannually 
Semiannually 

Quarterly 
Quarterly 

Semiannually 
Quarterly 

Analytes 
VOCs + lons(a) BNAsiPCBs(b) 

X 
X X 
X X 
X X 
X 
X 
X 
X 
X X 
X 
X 
X 
X 
X X 

-·-
X 
X X 
X 
X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X X 
X 
X 
X 
X 
X X 
X 
X X 

·X 
X 
X 
X 
X X 
X 
X 
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RADs(c) METALS( d) 

X X 
X X 
X X 
X 

X 
X X 
X 
X 
X 
X 
X X 

X X 
X 
X X 

X 

X X 
X 

X X 

X X 

X 
X 

X X 
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Table Vl.6a. (Page 2 of 2) 

Sampling Analytes 
WeiiiO Frequency VOCs + lons(a) BNAsiPCBs(b) RADs(c) 

0316 Quarterly 
0317 Semiannually X 

0318 Semiannually X 

0319 Semiannually X 

0320 Semiannually X 

SeepiD 
0601 Semiannually X 

0602 Semiannually X 

0605 Semiannually X 

0607 Semiannually X 

0608 Semiannually X 

Quarterly Water Analytes 
Sampling Summary VOCs + lons(a) BNAsiPCBs(b) RADs(c) 

Oct/Nov 1990 50 11 19 
Jan/Feb 1991 21 11 11 
Apr/May 1991 60 11 24 
Jui/Aug 1991 31 11 16 

(a) VOCs +Ions areVOCs by EPA 8010/8020, tritium, and major inorganic ions, 
including potassium, sodium, calcium, magnesium, iron, manganexe, chloride, 
sulfate, and nitrate. 

(b) BNAs/PCBs are semivolatiles, pesticides, and PCBs. 

METALS( d) 

METALS( d) 

10 
10 
11 
11 

(c) RADs are gamma spec, plutonium-isotopic, radium-226, thorium-isotopic, uranium-isotopic, s 
strontium-90/Y, bismuth-21Om, and actinium-227. 

(d) METALS are all TAL metals. 
(e) Well dry; no samples collected. 
BNA - base-neutral acid 
EPA- U.S. Environmental Protection Agency 
PCB - polychlorinated biphenyl 
RAD - radionuclide 
TAL - target analyte list 
VOC - volatile organic compound 
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Table Vl.6b. Mound Plant, Area B, FY 92, Water Sampling Schedule 

Sampling 
WeiiiD Frequency 

0046 Quarterly 
0063 Quarterly 
0071 Quarterly 
0076 Quarterly 
0111 Semiannually 
0112 Semiannually 
0115 Quarterly 
0117 Semiannually 
0118 Quarterly 
0120 Semiannually 
0122 Quarterly 
0123 Semiannually 
0124 Semiannually 
0126 Quarterly 
0127 Semiannually 
0129 Quarterly 
0137 Semiannually 
0138 Quarterly 
0151 Semiannually 
0152 Quarterly 
0153 Semiannually 
0154 Quarterly 
0155 Quarterly 
0156 Semiannually 
0158 Semiannually 
0159 Quarterly 
0160 Quarterly 
0271 Quarterly 
0301 Semiannually 
0302 Semiannually 
0303 Semiannually 
0304 Semiannually 
0305 Quarterly 
0306 Quarterly 
0307 Quarterly 

0308(h) Quarterly 
0309 Quarterly 
0310 Semiannually 
0311 Semiannually 
0312 Quarterly 
0313 Quarterly 
0314 Semiannually 
0315 Quarterly 

l:\apps\lotusldatalm9166b.wk1 
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Analytes 
VOCs(a) BNA.s(b) PsiPCBs(c) RADs(d) 

X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 

X X X 
X X X 
X X X 
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X 
X X X 

X 
X 
X 
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X X X 
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X X X 

X X X 

X X X 
X X 

X 

X X X 
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METALS( e) IONS(f) H-3(g) 

X 
X X 
X X X 
X X X 

X 
X 
X 
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X X 
X 
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X 
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X X 
X 

X X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
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Table Vl.6b. (Page 2 of 2) 

Sampling Analytes 
WeliiD Frequency VOCs(a) BNAs(b) PsiPCBs(c) RADs(d) METALS( e) IONS(f) H-3(g) 

0316 Quarterly X X 
0317 Semiannually X X 
0318 Semiannually X X 
0319 Semiannually X X 
0320 Semiannually X X 

SeepiD 
0601 Semiannually X X X 
0602 Semiannually X X X 
0605 Semiannually X X X 
0607 Semiannually X X X 
0608 Semiannually X X 

(a) VOCs will be analyzed by 8010/8020, except well 0137, which will also be analyzed by 8240. 
(b) BNAs will be analyzed by CLP SOW methods. 
(c) Pesticides and PCBs will be analyzed by CLP SOW methods. 
(d) RADs are gamma spec, plutonium-isotopic, radium-226, thorium-isotopic, uranium-isotopic, 

strontium-90Y, bismuth-210m, and actinium-227. 
(e) Metals are TAL metals and will be analyzed by CLP SOW methods . 
(f) Ions are chlorine, sulfate, and nitrate/nitrite. 
(g) H-3 is tritium. 
(h) Well 0308 normally dry; sample if possible. 
BNA - base-neutral acid 
CLP - Contract Laboratory Program 
PCB - polychlorinated biphenyl 
RAD - radionuclide 
SOW - statement of work 
TAL - target analyte list 
VOC - volatile organic compound 
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6.2.1.1. Radionuclide Contamination 

Tritium has been recognized as a persistent contaminant in the seeps since 1986 (DOE 1989a) and has 

been the focus of various extensive investigations (see section 2 of this work plan). Table Vl.7 presents 

tritium concentrations measured In groundwater samples collected from the Main Hill seeps from January 

to October 1990. The highest concentrations (greater than 100 nCijl) were measured at seeps 601 and 

605. Tritium concentrations measured at all sampled seeps exceeded the drinking water standard of 

20 nCi/L for some sampling events in 1990. Table Vl.7 shows tritium concentrations in groundwater 

samples collected from monitoring wells 117, 120, 122, and 0310 (Figures 6.5 and 6.9) over the period 

January to July 1990. The wells are completed in shallow bedrock on the Main Hill. Measured 

concentrations range from 5 to 24.3 nCifL Tritium concentrations measured in wells 117, 122, and 0310 

were below the drinking water standard. 

Uranium-233 has also been identified as a radioactive contaminant in the Main Hill seeps. The analysis is 

difficult to perform and difficult to interpret, however, as results are reported as ratios that may vary 

somewhat (DOE 1991 n). The identification of uranium-233 in the seeps has reinforced the hypothesis that 

the SW Building may be the main source of contamination (DOE 1991 n). 

6.2.1.2. VOC Contamination 

Groundwater samples collected in 1988 from seeps on the Main Hill first established the presence of VOCs 

in seeps 601, 602, 605, and 607. Table Vl.8 represents concentrations of VOCs detected at seeps for 

sampling events from January to July 1990. Trichloroethane exceeded the 5 JLg/L drinking water standard 

at seeps 601, 602, 605, and 608. Maximum concentrations of trichloroethene were measured at seeps 601 

and 602 with values ranging from 3.7 to 12 JLg/L at seep 601 and from 6.6 to 40 JLg/L at seep 602. 

Additionally, trichloroethane has been persistent at seep 607 in concentrations ranging from 1.3 to 

4.5 JLg/L 

Other contaminants include tetrachloroethane at seep 601, with persistent contamination at concentrations 

above the 5 JLg/L drinking water standard; measured concentrations range from 8.4 to 25 JLg/l. 

Groundwater samples collected from seeps 601, 602, 605, and 607 commonly contain 

1,1, 1 -trichloroethane. However, measured concentrations are below the drinking water standard of 

200 JLg/L. 

Two of the monitoring wells completed in the bedrock at Mound Plant (0309 and 0310) are located 

adjacent to Area B, Operable Unit 1, where persistent VOC contamination affects the over1ying Buried 

Valley aquifer (Figure 6.11 ), . The two bedrock wells are clustered with other wells (0306 and 0153) 
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Table VI. 7. Preliminary Analyses for Tritium in Bedrock 
Groundwater Samples 
(January to July 1990) 

Well Jan Feb Mar Apr Jul 
(nCi/L) (nCi/L) (nCi/L) (nCi/L) (nCi/L) 

(Mound) 
117 10.50 10.50 12.00 12 
120 13.60 21.40 24.30 23 
122 5.67 6.54 5.80 5.00 5 
310 14.20 16.10 13.70 13.00 14 

Seeps (Analyzed by Mound Plant Laboratory) 
601 135 145 156 
602 19 6 9 36 27 
605 107 83 68 79 
607 24 26 23 31 
608 5 18 29 28 

Blank - not sampled 
Tritium maximum contaminant level (MCL) = 20 nCi/L 

Jul 
(nCi/L) 

(ID 

14.60 
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Table VI.S. Preliminary Analyses for Volatile Organic Compounds 
in Bedrock Groundwater Samples for January to July 1990 

Well# Parameter 

0028 1,1, 1-Trichloroethane 

0115 1 ,2-0ichloroethene (total) 

Tetrachlorethane 

Trichloroethane 

0120 2-Hexanone 

0309 Trichlorofluoromethane 

1,1, 1-Trichloroethane 

1 ,2-0ichloroethene 

Trichloroethane 

Tetrachlorethane 

Seep# Parameter 

0601 Oichloromethane 

1,1, 1-Trichloroethane 

Trichloroethane 

Tetrachlorethane 

0602 Trichloromethane 

1,1, 1-Trichloroethane 

1.2-0ichloroethene (total) 

1, 1-0ichloroethane 

Trichloroethane 

0605 1,1, 1-Trichloroethane 

1 ,2-0ichloroethylene 

Trichloromethane 

Trichloroethane 

0607 1,1, 1-Trichloroethane 

Oichloromethane 

Acetone 

1 ,2-0ichloroethene 

Trichloromethane 

Toluene 

Tetrachlorethane 

Trichloroethane 

0608 Trichlorofluoromethane 

1 ,2-0ichloroethene (total) 

1,1, 1-Trichloroethane 

Trichloroethane 

•• final ~CL for cis 70 ugll, trans 100ug/L 

• 100 ug/L for total of trihalomethanes 

Jan90 Feb90 

ugll ugll 

NS NS 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

Jan90 Feb90 

ugll Ug/L 

13 NO 

NO 7 

3.7 5.2 

8.4 12 

.6 NO 

32 .6 

NO NO 

NO NO 

16 6.6 

.5 .9 

NO NO 

NO NO 

4.9 7.1 

1.1 2 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

NO NO 

1.3 2.7 

2.8 NO 

NO NO 

NO NO 

NO NO 

i indicates an estimated value less than the detection limit. 

b indicates that the parameter was also found in the blank. 

MCL is the maximum contaminant level. 

NS indicates that the well was not sampled. 

NO indicates that a contaminant was not detected . 

Concentration 

Mar90 April90 

ugll ugll 

NS NS 

NO 2j 

NO NO 

NO 4j 

NO 1j 

.6j NO 

NO NO 

NO 3j 

.6j NO 

.2j NO 

Concentration 

Mar90 April90 

ugll ugll 

NO NO 

2.3 NO 

4.5 12 

11 25 

.9 NO 

2 1j 

NO 14 

1 NO 

38 40 

.8 NO 

NO 12 

NO 3j 

6.4 9 

1.9 1j 

NO 25b 

NO 17b 

NO 5 

NO 1j 

NO 1j 

NO NO 

3.3 4j 

NO NO 

NO 2j 

NO NO 

NO 9 

Mound Plant, ER Program 

Revlalon4 

RI/FS, O.U. 9, Site-Wide Work Plan 

February 1992 

MtNEWIA.DOC 

July 90 MCL 

ug/L 

.7 200 

NO 70"" 

1 5 

3.5 5 

NO NO 

NO NO 

.9 5 

NO 70"" 

NO 5 

NO 5 

July 90 MCL 

ug/L 

NO 5 

.6 200 

7.7 5 

11 5 

NO 100" 

6.1 200 

NO 70"" 

NO NO 

26 5 

.5 200 

NO 70 

NO 100" 

9 5 

2.2 200 

NO NO 

NO NO 

NO 70 

NO 100' 

NO 1000 

.4 5 

4.5 5 

NO NO 

NO 70 

.4 200 

2.7 5 
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completed within the Buried Valley aquifer. The contaminants trichloroethene and tetrachloroethene have 

been persistently above or near the MCLs (see below) in the Buried Valley aquifer but very low in the 

bedrock wells. No other VOC contamination has been detected in the bedrock wells. 

6.2.1.3. Inorganic Contamination 

Groundwater samples collected from the seeps on a quarterly basis in 1987 and 1988 were also analyzed 

for inorganic constituents. The analysis determined anomalously high sodium and chloride concentrations 

in groundwater at seeps 601, 602, 603, 605, and 607. Historically, chloride concentrations ranged from 247 

to 1750 mg/L Additionally, nitrate concentrations measured in groundwater samples from the seeps in 

1987 and 1988 commonly exceeded the drinking water standard of 10 mg/L. Nitrate concentrations 

ranged from 14.1 mgjl to 76.3 mg/L, with the highest concentration measured in seep 607 (DOE 1989d). 

In 1991, the maximum nitrate concentration in the seeps was 13.8 mg/L (Table VI.Ba). Figure 6.22a shows 

the distribution of nitrate concentrations during the May 1991 sampling. Potential sources for the dissolved 

sodium, chloride, and nitrate are leakage from underground sewage lines, the application of deleing salt to 

roads and sidewalks, and infiltration of softener regeneration water. 

6.2.2. Burled Valley Aquifer 

Within the Mound Plant boundary, 18 monitoring wells are completed in the upper unit of the Buried Valley 

aquifer and have been sampled on a quarterly basis since 1988. Results indicate that VOC contamination 

is present. Based on the present monitoring well network, concentrations appear to be greatest along the 

western plant boundary immediately southwest of the Main Hill and plant drainage ditch, and generally 

decrease southward. 

6.2.2.1. Radionuclide Contamination 

Through the Potable Water Standards Project (Dames and Moore 1976a) and the Buried Valley Aquifer 

Evaluation Project (Dames and Moore 1976b) tritium contamination levels in the Buried Valley aquifer have 

been maintained below regulatory standards (see section 2 of this work plan). The sediments in the Miami

Erie Canal were identified as a probable contaminant source to the Buried Valley aquifer (see section 3). 

As a follow-up to these projects, tritium levels In the groundwater In the vicinity of Mound Plant are 

monitored by Mound Plant on a weekly basis. Former Miamisburg production well No. 2 (0912) 

(Figure 6.23) Is sampled at least monthly. When the concentration of tritium exceeds 20 nCifL, the well is 

pumped until concentrations are below 10 nCI/L Discharge is routed through a closed pipe to the Great 

Miami River. Successive pumplngs have required progressively shorter durations to achieve the 10 nCifL 

• target. In the last four years, it was necessary to pump the Miamisburg No.2 well4 times: May 1 to May 
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Well 
Number 

0046 

0063 

0071 

0076 

0118 

0123 

0124 

0126 

0127 

0129 

0138 

0152 

0153 

0154 

0155 

0156 

0158 

0159 

0160 

0271 

0305 

0306 

0307 

0311 

0313 

0317 

0319 

0320 

0302 

0304 

0111 

0122 

0137 

Table VI.Sa. Nitrate/Nitrite Concentrations (May 1991) Mound Plant 
Environmental Monitoring Wells 

Parameter 
Sample Formation of Value 

I. D. Completion (mg/Ll 

0001 u 1.6 

0001 u 2.2 

0001 u 3.7 

0001 u 1. 1 

0001 u 3.33 

0001 u NO 

0001 u 3.81 

0001 u 4.07 

0001 u 0.29 

0001 u 4.8 

0001 u 4.18 

0001 u 4.64 

0001 u 3.94 

0001 u 3.59 

0001 u 1.63 

0001 u 1.79 

0001 u 4.39 

0001 u 0.13 

0001 u NO 

0001 u 2.7 

0001 u 3.31 

0001 u 3.99 

0001 u 1.95 

0001 u 1.58 

0001 u 3.32 

0001 u 3.78 

0001 u 0.21 

0001 u 0.25 

0001 L NO 

0001 L NO 

0001 v 0.57 

0001 v NO 

0001 v 1.85 

Detection 
Limit 

(mg/LI 

0.1 

0.1 

0.1 

0.1 

0.1 
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Table Vl.8a. (page 2 of 2) 

Parameter Detection 
Well Sample Formation of 

Number I. D. Completion 

0151 0001 v 
0312 0001 v 

0314 0001 v 

0315 0001 v 

0112 0001 B 

0115 0001 B 

0117 0001 B 

0120 0001 B 

0309 0001 B 

0310 0001 B 

0318 0001 B 

0601 0001 s 
0602 0001 s 
0605 0001 s 
0607 0001 s 
0608 0001 s 

U - Completed in upper outwash of the Buried Valley aquifer 
L - Completed in lower outwash of the Buried Valley aquifer 
V - Tributary valley well 
B - Completed in/sampled from bedrock 
S - Sampled from seep 

Value 
lmg/LI 
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limit 
lmg/LI 

NO 0.1 

NO 0.1 

NO 0.1 

1.51 

NO 0.1 

16 

NO 0.1 

1.38 

NO 0.1 

NO 0.1 

NO 0.1 

13.8 

1.41 

8.82 

9.31 

3.06 
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27, 1986; November 3 to November 5, 1987; July 25 to August 2, 1989; and July 20 to July 24, 1990. The 

target is to maintain the concentration in monitoring wells below 20 nCi/L and the pumped well below 

10 nCi/L Water levels, measured during the July, 1990 pumping period, are shown in Figure 6.23a. The 

pumping rate was 500 gal/min, and the figure shows the temporary drawdown. 

Table Vl.9 presents tritium concentrations in groundwater samples collected from monitoring wells over the 

period from January 1990 to July 1990. For this period of monitoring, concentrations from monitoring wells 

in the vicinity of the Miami-Erie Canal range from less than 0.5 to 14.6 nCifL All concentrations are less 

than the EPA drinking water standard of 20 nCijL For groundwater samples collected in July 1990 

(Figure 6.23), tritium concentrations of 10 to 15 nCi/L or greater were measured at two monitoring wells 

(0312, 13 nCijL; 0303, 10 nCi/L). 

Monitoring wells 0124 and 0126 are located near the confluence of the Mound Plant drainage channel and 

the Miami-Erie Canal. The two monitoring wells are completed in the upper unit of the Buried Valley 

aquifer. Tritium concentrations measured in the two wells from January to July 1990 range from 6.13 to 

11.1 nCijl. Monitoring wells presented in Table Vl.5 that are located within the Buried Valley aquifer 

include 0063, 0076, 0138, 0156, 0303, 0304, and 0306 (Figure 6.20). Geologic records and well 

construction information for the wells are presented in the "Site Seeping Report: Volume 2 - Geologic Log 

and Well Information" (DOE 1990a). Tritium concentrations measured in the monitoring wells over the 

period of January- July 1990 range from less than 0.05 nCi/L to 12.6 nCi/L (Table Vl.9). Ali measured 

values are less than the drinking water standard of 20 nCifL The highest concentrations in the area were 

measured at monitoring well 0310 (Table V1.7), which is located between Area Band the south channel of 

the Miami-Erie Canal. Monitoring well 0310 is completed in the upper bedrock on the east flank of the 

Buried Valley aquifer. 

All monitoring wells have included plutonium-238 analysis at least once since 1987. All recent (i.e., 1990 

quarter1y sampling rounds) plutonium-238 analyses indicate concentrations are less than the detection limit 

of the analytical method (1.0 pCifL). The DOE DCG for plutonium-238 in water is 40 pCifl (ICRP30, 1979). 

Monitoring wells 0124, 0126, and 0129 (Figure 6.18) are located in the area where high plutonium 

concentrations were measured in canal sediments, but there is no current evidence that groundwater has 

been affected. 

6.2.2.2. VOC Contamination 

From north to south, 13 monitoring wells (0312, 0315, 0137, 0046, 0152, 0307, 0313, 0153, 0306, 0063, 

o3o5, 0154, and 0155) (Figures 6.24, 6.25, and 6.26) exhibit concentrations of VOCs that exceed the 

drinking water standards (Table Vl.10). Trichloroethane and tetrachloroethane are the principal 
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Table Vl.9. Preliminary Analyses for Tritium in 
Buried Valley Aquiifer Groundwater Samples 

(January to July 1990) 

Well Jan Feb Mar 
(nCi/L) (nCi/L) (nCi/L) 

0002 9.42 9.09 
0003 2.26 4.56 
0004 3.93 3.36 
0005 2.37 2.04 
0006 5.73 5.78 
0063 7.64 10.20 10.20 
0076 1.13 0.02 2.03 
0106 0.56 0.44 
0111 2.71 3.92 3.71 
0118 
0123 <.05 0.05 <.05 
0124 6.13 6.49 11.10 
0126 8.19 8.78 8.19 
0128 
0129 2.73 2.90 2.49 
0137 7.72 7.21 
0138 3.92 4.26 4.79 
0156 <.05 <.05 0.06 
0302 6 7 5 
0303 3.62 6.55 6.76 
0304 <.05 <.05 <.05 
0306 12.60 11.30 11.30 
0311 <LDL 3 2 
0905 0.29 0.22 
0906 5.19 
0907 3.13 
0912 7.86 4.34 10.29 
0913 2.17 1.82 2.90 

Note: Tritium maximum contaminant level (MCL) = 20 nCi/L 
Blank - not sampled 
LDL - lower detection limit (0.2 nCi/L; EG&G 1989a) 
nCi/L - nanocuries per liter 

MD9TBe8.'M<1 

Apr 
(nCi/L) 

10.74 
1.82 
2.92 
2.26 
6.14 
9.43 
<.05 
0.57 

0.5 

10.80 

2.43 
6.24 
5.01 

6 
7.57 
<.05 

2 
0.42 
5.13 
3.04 

16.96 
3.11 

· Jul 
(nCi/L) 

(Mound) 
14.19 
9.95 
8.86 
2.11 
6.11 

9 
2 

0.18 
3 

0.7 
<1 

7 
9 
7 
3 
6 
9 

<1 
7 

10 
1 
9 
1 

0.25 
3.74 
3.19 

25.04 
6 
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Figure 6.26. DCE levels measured in Mound Plant monitoring wells (April 1990). 
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Table Vl.1 0. Preliminary Analyses for Volatile Organic Compounds 
in Buried Valley Aquifer Groundwater Samples for January to July 1990 

Well# Parameter 

0046 Trichloroethane 

1,1,1-Trichloroethane 

Tetrachlorethane 

0063 Trichloromethane 

1,2-Dichloroethene 

1,1,1-Trichloroethane 

Tetrachloromethane 

Trichloroethane 

Tetrachlorethane 

0071 Trichloroethane 

Trichloromethane 

1,1,1-Trichloroethane 

1,2-Dichloroethene 

Tetrachlorethane 

.0076 1,1,1-Trichloroethane 

1,2-Dichloroethene 

Tetrachlorethane 

Trichloromethane 

Trichloroethane 

0118 1 ,1,1-Trichloroethane 

0122 Trichloroethane 

0124 1,1,1-Trichloroethane 

0125 Trichloromethane 

1,1,1-Trichloroethane 

0126 1 ,1 ,1-Trichloroethane 

Tetrachlorethane 

0127 1,1,1-Trichloroethane 

0128 1 ,1 ,1-Trichloroethane 

0129 1,1, 1-Trichloroethane 

0130 1,1,1-Trichloroethane 

0137 Trichloromethane 

Trichloroethane 

Tetrachlorethane 

1,1,1-Trichloroethane 

Carbon Disulfide 

Tetrachloromethane 

Mound Plant, ER Program 

Revlslon4 
MtNEWIA.DOC 

Concentration 

Jan 90 Feb90 Mar90 

ug/L ug/L ug/L 

3.5 5.9 4.8 

NO NO .5 

3.3 4.6 6.1 

7.6 11 13 

NO NO NO 
.5 .4 NO 
1.5 1.8 2.7 

26 43 68 

14 18 29 

1.8 1.5 1.9 

NO NO NO 
NO NO NO 
NO NO NO 
.3 NO .4 

.4 .4 .6 

NO NO NO 
.3 .6 1.1 

NO NO .7 

NO 2 3.1 

NO NO NO 
NO NO NO 
NO .5 .4 

NO NO NO 
NO NO NO 
.4 .3 NO 
.3 NO .5 

NO NO NO 
NO NO NO 
NO .4 .5 

NO NO NO 
NS NS 1.2 

NS NS 5.3 

NS NS 2 

NS NS NO 
NS NS NO 
NS NS 3.1 
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April90 July 90 MCL 

ug/L ug/L 

8 5.1 5 

NO .8 200 

9 7.4 5 

10 7.9 100' 

21 NO 70" 

NO 1.2 200 

2j 2.3 5 

69 57 5 

28 29 5 

4j 3.6 5 

NO 5.5 100' 

NO .8 200 

13 NO 70" 

NO .4 5 

NO 1.4 200 

2j NO 70" 

NO .4 5 
NO NO 100' 

1j NO 5 

NO 1 200 

2j NO 5 

NO NO 200 

6 NO 100' 

NO 1 200 

NO 1.3 200 

NO .4 5 
1j NO 200 

NO .4 200 

NO 1 200 

NO .3 200 

NO .5 100' 

6 4 5 

NO .9 5 

NO .4 200 

2j NO NO 
7 3.3 5 
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Well# Parameter 

0152 Trichloromethane 

1 , 1 , 1-Trichloroethane 

Tetrachloromethane 

Trichloroethane 

Tetrachlorethane 

0153 1 , 1 , 1-Trichloroethane 

Trichloromethane 

1 ,2-0ichloroethene (total) 

Trichloro~thene 

Tetrachlorethane 

0154 1 , 1 , 1-Trichloroethane 

Trichloromethane 

1 ,2-0ichloroethene 

Trichloroethane 

Tetrachlorethane 

0155 Trichloroethane 

Trichloromethane 

1 ,2-0ichloroethene 

1 ,2-0ichloroethane 

1,1, 1-Trichloroethane 

Tetrachlorethane 

0158 1,1, 1-Trichloroethane 

0271 Trichloroethane 

Trichloromethane 

1 ,2-0ichloroethene 

1,1, 1-Trichloroethane 

Tetrachlorethane 

0301 1,1, 1-Trichloroethane 

0302 1,1, 1-Trichloroethane 

0303 1,1, 1-Trichloroethane 

0304 1,1, 1-Trichloroethane 

0305 trans-1 ,2-0ichloroethene 

Trichloromethane 

Trichlorofluoromethane 

1,1, 1-Trichoroethane 

Tetrachloromethane 

Chloroethene 

1 ,2-0ichloropropane 

1 ,2-0ichloroethene 

Trichloroethane 

Tetrachlorethane 
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Concentration 

Jan 90 Feb90 Mar90 

ug/L ug/L ugll 

1 .6 .7 

.4 .6 NO 
1.1 NO NO 
16 9 8.8 

7.1 4 4.9 

.4 .7 NO 
NO NO .6 

NO NO NO 
7.2 13 18 

4 4.3 6.9 

.3 .4 .6 

NO NO .7 

NO NO NO 
2.6 3.5 9.2 

.5 .5 .8 

4 2.8 3.3 

NO NO NO 
NO NO NO 
NO NO NO 
NO .4 .5 

.6 NO NO 
NO NO NO 
3.5 2.5 4 

NO NO NO 
NO NO NO 
NO .3 NO 
1.1 .7 1.8 

NO NO NO 
NO NO NO 
NO NO NO 
NO NO NO 
1.4 NO .9j 

8.1 5.1 7.4 

NO NO 2.2 

.6 .8 NO 
2.1 2.4 NO 
NO NO NO 
NO NO NO 
NO NO NO 
29 26 38 

22 20 25 
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April90 July 90 MCL 

ug/L ug/L 

1j .5 100' 

NO .5 200 

NO NO 5 

13 9.6 5 

6 4.7 5 

NO .9 200 

1j .6 100' 

2j NO 70" 

28 14 5 

10 5.3 5 

NO 1.3 200 

14 .5 100' 

47 NO 70" 

11 11 5 

1j 1.1 5 

8 6.3 5 

NO .8 100' 

34 NO 70'. 

NO .3 NO 
NO .7 200 

NO .5 5 

NO .4 200 

2j 1.4 5 

NO 2.2 100' 

3j NO 70'' 

NO .7 200 

NO .5 5 

NO 1.3 200 

NO 1 200 

NO .7 200 

NO .9 200 

NO 2.7 100A 

9 8.2 100' 

NO NO NO 
NO .8 200 

NO 1.5 5 

14 NO 2 

NO .6 NO 
110 NO 70" 

61 68 5 

29 25 5 
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Table Vl.1 0. (page 3 of 3) 

Well# Parameter Jan 90 Feb90 

ugll ugll 

0306 1,1 ,1-Trichloroethane .5 

Trichlorofluoromethane NO 

1,2-0ichloroethene (total) NO 

Trichloromethane NO 

Trichloroethane 5.6 

Tetrachlorethane 3.3 

0307 Trichloromethane 1.1 

1,1,1-Trichloroethane NO 

Tetrachloromethane 1.3 

Trichloroethane 7.4 

Tetrachlorethane 8.3 

0311 Tetrachlorethane NO 

1,1, 1-Trichloroethane NO 

0312 1 ,2-0ichloroethene (total) NS 

Trichloroethane NS 

0313 Trichloromethane .9 

Trichlorofluoromethane NO 

1,1, 1-Trichloroethane NO 

Tetrachloromethane NO 

Trichloroethane 7 

Toluene 10 

Tetrachlorethane 7.6 

Total xylenes 14 

0315 Trichloromethane 1 

1 ,2-0ichloroethene (total) NO 

1,1, 1-Trichloroethane NO 

Tetrachloromethane 5.2 

Trichloroethane 5.7 

Tetrachlorethane NO 

0319 Trichloroethane NO 

Tetrachlorethane NO 

0320 1,1, 1-Trichloroethane NO 

Total Xylenes NO 

• 1 00 ug/L for total of trihalomethanes 

• *final MCL for cis 70 ug/L, trans 100 ug/L 

j indicates an estimated value less than the detection limit. 

b indicates that the parameter was also found in the blank. 

MCL is the maximum contaminant level. 

NS indicates that the well was not sampled. 

NO indicates that a contaminant was not detected. 

.7 

NO 

NO 

NO 

7.7 

3.2 

1.1 

.5 

1.4 

8.7 

9.4 

NO 

NO 

NS 

NS 

1.5 

NO 

NO 

1.5 

12 

NO 

14 

NO 

1.2 

NO 

.6 

3.7 

4.4 

NO 

NO 

NO 

NO 

NO 

Concentration 

Mar90 

ugll 

NO 

.8j 

NO 

.6 

16 

5.9 

1 

NO 

NO 

7.3 

8.8 

.3 

NO 

NS 

NS 

1.5 

1.4j 

NO 

1.6 

9 

NO 

14 

NO 

.6 

NO 

NO 

2.8 

3.7 

.2j 

.9j 

.4 

NO 

NO 
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April90 July 90 MCL 

ugll ugll 

NO .6 200 

NO NO NO 

2j NO 70*. 

NO NO 100* 

23 15 5 

9 6 5 

NO 1 100* 

NO .7 200 

NO 1.3 5 

9 9.3 5 

9 10 5 

NO .4 5 

6 NO 200 

35 NO 70*. 

30 8.6 5 

NO 1.2 100* 

NO NO NO 

NO .8 200 

2j 2.1 5 

11 12 5 

NO NO 1000 

15 16 5 

NO NO 10000 

NO NO 100* 

2j NO 70*. 

NO NO 200 

3j 4.3 5 

6 4 5 

NO .5 5 

NO NO 5 

NO NO 5 

NO .3 200 

2j NO 10000 
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compounds, but tetrachloromethane, chloroethene. 1,2-dichloroethene, 1,2-trans-dichloroethene, and 

trichlorofluoromethane have also been detected intermittently. Continuing southward, the plant production 

wells 0071, 0271, and 0076 (Figure 6.20) exhibit VOC contamination, principally trichloroethane, just below 

the drinking water standards, along with other trace compounds (Table Vl.10). South of the production 

well field, two monitoring wells (0320 and 0158 [Figure 6.20]) show traces of 1,1, 1-trichloroethene, 

trichloroethane, and tetrachloroethane. When combined with the groundwater flow directions, these data 

suggest that VOC contamination may be migrating westward, off-plant, with the groundwater flow. 

Along the plant drainage ditch, within the plant boundary, VOC contamination appears to be limited. Only 

two monitoring wells (0122 and 0125 [Figure 6.20]) exhibit traces of trichloroethane and 1,1, 1-

trichloroethane, respectively. VOC contamination has not been detected or only sporadic detections have 

been seen to date In the remaining wells including 0111, 0119, 0314, 0151, and 0316. 

West of Mound Plant, 18 monitoring wells are sampled for VOCs quarterly by the ER Program. Fourteen of 

these are completed in the upper unit of the Buried Valley aquifer and four are completed in the lower unit 

(Figure 6.20). Only limited VOC contamination has been detected to date and only monitoring well 0126 

has consistently shown traces of tetrachloroethane (Table Vl.10). The July 1990 sampling round showed 

traces of 1,1, 1-trichloroethane in nine wells (Table Vl.1 0). Within the lower unit of the Buried Valley aquifer, 

the monitoring wells (0301, 0302, 0303, and 0304 [Figure 6.20]) all had reported traces of 1 , 1,1-

trichloroethane for the July 1990 sampling, as did the off-plant seeps on the northwest flank of the Main Hill. 

6.2.2.3. Inorganic Contamination 

Historically, no inorganic contaminants have been detected in monitoring wells off the Mound Plant 

property (DOE 1989d). Onslte historic chloride concentrations have been high in wells 0119 and 0123. In 

March 1988, chloride measured 1,050 mg/L In well 0123. Nitrate was not reported in these wells. During 

the May 1991 sampling event, nitrate concentrations in on-plant wells (Table Vl.6a) ranged from non-detect 

to 4.64 mg/L Figure 6.22a shows the distribution of nitrate concentrations during the May 1991 sampling. 

6.3. CONCEPTUAL MODEL 

This section contains a summary of hydrostratigraphy and groundwater flow for the Mound Plant Site. 

The important hydrostratigraphic information is summarized below: 

- There are two potential flow systems on the site, the Buried Valley aquifer and the 
fractured, interbedded shale and limestone bedrock . 
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The Buried Valley aquifer is comprised of unconsolidated alluvium, glacial till and 
· glacial outwash deposits. 

- The major flow and contaminant movement on the Mound Plant Site occurs in the 
Buried Valley aquifer, a designated sole source· aquifer. 

- Aow paths within the bedrock are not well understood but are believed to occur 
along bedding planes and fractures. 

The Interconnection between the bedrock and Buried Valley aquifer is not well 
understood at the present time. 

Water level data, as shown in Figure 6.12, indicate that groundwater flow in the tributary is to the west. 

Groundwater flow within the tributary valley is controlled by the bedrock topography as seen in the 

hydraulic gradient which is as high as 0.02 ft/ft due west. This gradient is much higher than that seen in 

the Buried Valley aquifer. The tributary valley acts as a collection point for the south side of the Main Hill 

and the north side of the SM/PP Hill. 

In the Buried Valley aquifer underlying Area B and the western edge of the Mound Plant Site, the natural 

hydraulic gradient is to the west and southwest at approximately 0.006 ft/ft. Pumpage from the Mound 

Plant production wells in Area B (wells 0071, 0076, and 0271) may affect hydraulic gradients and 

contaminant transport in the Buried Valley aquifer . 

Wells in the Miamisburg well field and at the Dayton Power and Ught Hutching Power Station pump 

groundwater from the Buried Valley aquifer but the relatively high transmissivity and storativity of the Buried 

Valley aquifer should minimize the effect of this pumping on the Mound Plant Site. Both well fields are 

located on the west side of the Great Miami River, which should also limit their effect on the Mound Plant 

site. 

The major contaminant pathway from the Mound Plant Site is through the glacial outwash in the Buried 

Valley aquifer. The higher conductivity of this material, as compared to that of the till and the bedrock, 

indicates that most flow is within this unit. The extent of contaminant movement from the bedrock into the 

Buried Valley aquifer is not well documented at this time. Hydraulic gradients between the two units are 

not well defined since most of the measured gradients are within the range of error in data measurement. 

Natural recharge to the Mound Plant Site groundwater system occurs primarily in three ways: groundwater 

flow across the northeastern boundary, infiltration from the Great Miami River to the Buried Valley aquifer, 

and through the direct infiltration of precipitation in the Buried Valley aquifer and on the Main and SM/PP 

Hills. Artificial recharge occurs as a result of man-made disturbances in the system - the plant drainage 

ditch, the runoff ponds, leaks from water and sewer lines, and inflow from improperly abandoned wells on 

• site. 
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The conceptual groundwater flow map suggests that groundwater levels are lowest in a region between the 

Mound Plant and the Great Miami River. Within this region, groundwater flow is southerly and subparallel 

to the river. The higher water levels to the east may be a result of the shallow bedrock. On the west, they 

are a result of recharge from the Great Miami River. This conceptual model suggests that the river, by 

elevating groundwater levels in its vicinity, is effectively a barrier to westward migration of flow from the 

Mound Plant Site. The magnitude of the groundwater mound Is expected to fluctuate as a function of river 

stage. 

Groundwater flow from the bedrock system is collected by the tributary valley and transported west into 

the Buried Valley aquifer. Additional bedrock flow may move from the SM/PP Hill and the New Property to 

the west and Into the Buried Valley aquifer. The volume of this flow has not been estimated. Other flow in 

the bedrock system discharges as seeps along the margins of the two hills. · Recharge to the bedrock 

occurs naturally as infiltration from precipitation and artificially as leakage from water and sewer pipes. 

6.4. INITIAL EVALUATION OF DATA NEEDS 

To date, the majority of work describing the groundwater system beneath the Mound Plant has focused on 

Area B. Operable Unit 1 and the Main Hill, Operable Unit 2. The Area B work focused on the 

characterization and distribution of contaminants In the upper unit of the Buried Valley aquifer, although 

several wells were drilled to bedrock. There have been three stages of Investigation In Area B 

which Included well Installation, measurement of groundwater levels, and water quality monitoring (DOE 

1987c, 1989d). Work on the Main Hill included the installation of wells and pits to assess tritium movement 

in the bedrock system, and flow and water quality monitoring .of the seeps (DOE 1989d). See section 2 of 

this work plan for summaries of these projects. 

Monitoring wells installed under the ER Program and in earlier studies were designed to assess 

contamination in those locations where It was known that a spill had occurred or where contamination had 

already been detected, as In the Mound Plant production wells. These eartler monitoring wells were 

Installed in a phased approach to better define the limits of specific contaminant plumes and were also 

designed or located to characterize some of the physical and chemical environment (geoiogy and 

~ydraulic parameters) through which the contaminants moved. 

Previous work identified two groundwater systems in the Mound Plant area: 

- the Buried Valley aquifer in the Great Miami River Valley that extends beneath Area B 
and beneath the valley between the Main Hill and the SM/PP Hill at Mound Plant, and 

- the bedrock groundwater flow system that underlies the Buried Valley aquifer and the 
topographically high areas at Mound Plant, including the Main Hill and SM/PP Hill . 
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• At many monitoring well locations in the Great Miami River Valley, the Buried Valley aquifer appears to 

consist of an upper and lower aquifer unit separated by a glacial till. The degree of interconnection 

between the two units is not known at this time. The stratigraphic section is described briefly in subsection 

2.2.1 1.1 of this work plan. Well logs were used to develop geologic cross sections on Mound Plant 

(Figures 5.4, 5.5, 5.6, and 5. 7) to show the hydrogeologic system in the plant area. 

The supporting well data used to develop the hydrogeologic model are contained in the "Site Scoping 

Report: Volume 2- Geologic Log and Well Information Report" (DOE 1990g) and in an addendum to this 

report (DOE In preparation). As part of the Scoping Report, 113 wells on and adjacent to the plant were 

identified. These wells included monitoring and production wells within the plant, as well as selected 

residential and municipal wells off-plant. Review of well completion data contained in the Site Scoping 

Report showed that many of the wells installed prior to the ER Program had been abandoned and could no 

longer be located or were unsuitable for water quality monitoring use under the stricter (EPA 1986) 

guidelines presented in the TEGD. The wells not usable under the TEGD can still provide qualitative or 

semi-quantitative data on stratigraphy, water levels, hydraulic parameters, and contaminant distributions 

that will be used in developing the Site-wide hydrogeology. However, the foundation for the RifFS will be 

the 51 wells installed from 1987 through 1989 by the ER Program and the DOE Environmental Survey. 

• 6.4.1. Data Needs to Characterize Groundwater Flow Systems 

• 

6.4.1.1. Evaluation of Monitoring Well Network 

Not all of the 113 wells identified in the Site Scoping Report can be used in a hydrogeologic evaluation. 

Review of well construction information indicates that there are construction problems with some wells 

screened through both units of the Buried Valley aquifer. Of the 113 wells, 27 do not have either well 

completion data or lithologic logs (Table VI.S). Wells need to be evaluated for their usefulness, and those 

that are not property constructed will need to be abandoned and replaced if appropriate. Because of the 

previous focus on groundwater contamination at Area B, the existing area/distribution of wells Is 

Insufficient to address the Site as a whole. 

6.4.1.2. Upper Burled Valley Aquifer 

The data available for the upper unit of the Buried Valley aquifer is largely concentrated around Area B 

because of the focus of previous Investigations. The key implications of that previous focus are as follows: 

- The hydraulic parameters transmissivity, conductivity, storativity, and the temporal 
distribution of hydraulic head are reasonably known for Area B, but less so for areas 
upgradient or west of Area B. 
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- The water levels in the upper unit are defined by loosely spaced monitoring wells 
designed for the Area B studies: these wells do not fully address the Site-wide 
requirements, and the unit should be infilled with more wells. 

- The recharge and discharge relationships between precipitation, the Great Miami 
River, and the Buried Valley aquifer are only estimated. While the estimate of 
recharge from precipitation is adequate, the interrelationship of the Buried Valley 
aquifer with the river should be defined more rigorously. 

- Geotechnical and geochemical data including grain size distribution, clay mineralogy, 
organic content, acid-forming or neutralizing capacity (concentrations of sulfide, iron
containing minerals, aluminum-containing minerals and carbonates), cation exchange 
capacity, pH, and Eh have not yet been evaluated on a Site-wide basis; further data 
should be collected. 

- The Miami-Erie Canal is identified as the source of tritium in the Buried Valley aquifer 
(Styron and Meyer 1981), and more wells may need to be installed in its vicinity, 
based on investigations in Operable Unit 4. 

As shown in Figure 6.1, a tongue of the Buried Valley aquifer extends onto Mound Plant within the tributary 

valley. The thickness, character, and areal extent of the Buried Valley aquifer sediments within the tributary 

valley are not well understood at the present time. Data from 10 wells drilled within the tributary valley 

indicate that the thickness of unconsolidated sediments varies from less than 10ft to greater than 67ft (well 

0111 ), but these wells do not fully describe the stratigraphy in the area. Unconsolidated deposits consist of 

both outwash sections and till intervals. The tributary valley is carved in bedrock. Overlying the 

unconsolidated units is man-made fill. Previous interpretations of the stratigraphy in the valley have shown 

the outwash occurring in noncontinuous lenses. Additional wells in the valley will document the extent of 

the outwash. If the outwash is continuous, the large potentiometric head seen in the tributary valley 

indicates that once contaminants reach this outwash layer, they can be transported very rapidly. Additional 

wells would better ~efine the possible contaminant pathways. The geotechnical properties of the deposits 

within the tributary valley also need to be determined. The existing database of Mound Plant geotechnical 

borings needs to be better integrated with the monitoring well data and additional borings and wells 

completed in the tributary valley. 

Figure 6.4, the isopach map of the unconsolidated deposits, has relatively good control in Area B but is 

less well defined in other areas of the Site, particularly near the southwestern edge of the Mound Plant. 

This map needs to be modified as new data are collected. 

The relationship between recharge and discharge in the Site area, both natural and that modified by man, 

needs to be better quantified. Recharge is from precipitation, flow from the bedrock system and the Buried 

Valley aquifer, and from man-made structures that impound or transmit water, such as the plant drainage 

ditch, the Miami-Erie Canal, and well 055 in the Overflow Pond. In addition, the Great Miami River may act 
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as both a recharge and a discharge point depending on location along the river, pumpage, and the time of 

year. 

Groundwater level changes near the river need to be monitored continuously for correlation with river 

stage. These data are needed to define the relationship between the river and the groundwater system. It 

is not known at this time whether the river acts as a discharge or recharge point and whether this condition 

may change with time. The Miami Conservancy District may have investigated this relationship along the 

Great Miami River and will be contacted for additional data. 

There are insufficient data to evaluate the temporal changes in the regional water levels. Several wells, 

including wells screened in both units of the Buried Valley aquifer and the bedrock need to be equipped 

with continuous monitoring recorders (DOE 1991 k). 

There is also a need to resurvey all wells. Attempts to contour the potentiometric surface using data from 

all wells have indicated that numerous well casing elevations are incorrectly surveyed. Some wells have 

also been screened above the water table and are essentially dry. When the erroneous points are left off 

water level contour maps, the data are insufficient for a complete analysis of the flow system. Figure 6.26a 

shows those wells that have been omitted from water level contour maps . 

Because of data gaps, important perturbations in the direction of flow in critical areas can be overlooked. 

For example, there are currently insufficient data to determine if the two outwash layers are hydraulically 

separated by the till layer in the Buried Valley aquifer. Although the data from existing well nests indicate 

there is a slight or no vertical gradient between the two outwash layers in the Buried Valley aquifer, the 

surveys must be accurate in order to definitely establish if a gradient exists. Also, all wells must be 

surveyed accurately in order to generate potentiometric maps, where appropriate, for the individual 

stratigraphic units: upper outwash, till, lower outwash, and bedrock. 

Another data need is water level measurements in the Buried Valley aquifer, in the area west of the plant 

boundary. A data gap, in an approximately 300-ft strip, exists for the flow field west of Area B. Access is 

also sometimes difficult in this area because of thick vegetation and topography. Several geographical and 

man-made features affect the direction of flow in the area. The main geographic features are the deep 

Buried Valley aquifer to the west, where groundwater flows to the south, and the Buried Valley aquifer 

tributary valley, which cuts through the Mound Plant, where groundwater flows to the west/southwest. The 

bedrock drops steeply from the mouth of the tributary valley toward the Great Miami River. Surface 

features mimic these subsurface controls. The groundwater flow at the confluence of these two systems is 

further complicated by the Mound Plant production wells, to the south of the landfill. The Overflow Pond 

and the NPDES outfall area may also create highs in the groundwater surface . 
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The lower unit of the Buried Valley aquifer does not extend onto Mound Plant except in the southwestern 

area of the new property. The lower unit is separated from the upper unit by a glacial till deposit thought to 

form an aquitard between the two. Based on the hydrographs for some well pairs already monitoring the 

two units (Figures 6.15, 6.16, and 6.17), the lower unit is interpreted to be at least partially confined 

although it is necessary to characterize the degree of communication between the two. The hydraulic and 

contaminant transport characteristics of the lower unit may differ from the upper. Borehole stratigraphy 

indicates that the glacial till is absent below the upper unit and that the upper unit directly over1ies bedrock 

in Area B. Contaminant migration along the bedrock contact with the lower unit could result in 

contaminant migration off the plant property. A more complete evaluation of contaminant movement in the 

lower unit is needed and should be based on sampling from additional wells distributed over a wider area. 

Only four wells are presently completed in the lower unit of the Buried Valley aquifer. These wells do not 

provide sufficient data to define the continuity of the lower unit, develop a water table map, determine 

hydraulic interconnection between the upper and lower units and to characterize the hydraulic parameters 

needed to complete the numerical flow and contaminant transport models . 

The area extent and hydraulic properties of the glacial till that may form the aquitard between the upper 

and lower units is largely unknown and has been inferred from limited drill hole data. The geotechnical 

information available has been collected for the Area B studies, but may not be representative of the 

regional area. Geotechnical data such as clay and organic content, clay mineralogy, and cation exchange 

capacity are needed to assess the contaminant attenuation capacity of the aquitard. 

6.4. 1.4. Bedrock Flow System 

The FFA requires characterization of the properties of the bedrock that control the rate and direction of 

groundwater flow. Data collected to date indicate that groundwater flow within the bedrock system is 

probably along the interface between the over1ying glacial tills, fill materials, and the bedrock; along 

fractures within the bedrock; and along the interface between limestone and shale beds. Flow paths within 

this system are complicated and may be locally enhanced by permeable sand and gravel fills around utility 

trenches. The movement of groundwater may also reflect transient discharge of various sources such as 

· precipitation and infiltration from water transmission lines and sewers. Previous studies to trace water 

chemistry, including stable isotopes on the Main Hill, have met with limited success (DOE 1989d). No 

investigations have addressed the SM/PP Hill, which may be as complicated as the Main Hill, but there are 

no indications of contamination in the one identified groundwater seep from the SM/PP Hill . 
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Essentially, no data are available concerning the hydraulic prooerties of the bedrock. No data exist on the 

hydraulic conductivity or storativity, and data for hydraulic head and gradients are limited. In addition, the 

relationship and degree of interconnection between the bedrock flow system and the Buried Valley aquifer 

are currently unknown, as are any seasonal variations in flow and water levels. 

The bedrock system is so complicated that it merits intensive investigation. Accordingly, the shallow 

groundwater flow and specific contaminant flow paths on the Mound Plant Main Hill are within the scope of 

the Main Hill Seeps, Operable Unit 2; the shallow flow system on the SM/PP Hillis within the scope of the 

Radioactively Contaminated Soils, Operable Unit 5. The deeper flow system and the possible regional 

water surface within the bedrock beneath the two hills is part of the Site-wide work. Information that needs 

to be gathered during the Site-wide work includes stratigraphic sections, elevation of the water surface 

within the bedrock, flow directions, and potential movement into the Buried Valley aquifer. 

6.4. 1.5. Summary of Data Needs 

The data needed to characterize the physical hydrogeology and hydraulics of the Mound Plant Site are 

summarized in Table Vl.11, as follows: 

- to refine the lithological data base of the Buried Valley aquifer tributary valley and the 
bedrock system; 

- to determine the nature and extent of the interbedded glacial till deposits interpreted· 
to be an aquitard between the upper and lower units of the Buried Valley aquifer; 

- to determine the geotechnical and hydraulic properties of the upper and lower units 
of the Buried Valley aquifer and the interbedded till; 

- to better define the regional water levels in the Buried Valley aquifer and the bedrock 
system, including temporal variations, in order to calculate hydraulic gradients and 
assess hydraulic interconnections between units; 

- to determine the recharge and discharge relationships between the Great Miami 
River, the Buried Valley aquifer, the bedrock system, and the effects of groundwater 
pumping on each of the flow systems; 

- to determine the hydraulic properties of the bedrock flow system including 
background wells to define regional flow; 

- to determine the degree of interconnection between the bedrock flow system and the 
Buried Valley aquifer; 

- to resurvey all new and existing wells; and 

- to evaluate the monitoring well network . 
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Table Vl.11. Summary of Information Needs for Site-Wide Investigations 

Information Needs Area Importance 
UNCONSOLIDATED MATERIAL 
Extent, geometry, and stratigraphy North of plant Pathway description 

South Property 
Tributary valley 

Vertical and areal extent of contamination Off-plant Extent of site (as defined in the 
South Property Federal Facility Agreement) within 
Tributary valley the unconsolidated deposits 

Hydraulic behavior (includes water flow Site Wide Pathway description and remedial 
and pressure relationships between design 
upper and lower outwash units of the 
units of the Buried Valley aquifer, 
interactions between the Buried Valley 
aquifer and the river, and lateral flow 
within the unconsolidated units. 
Primary and secondary contaminant Operable unit specific. Will not be investigated Nature and extent of contamination 
sources as part of the site-wide investigations. 
Background water quality Off-plant Potential impacts to receptors 
Groundwater supply sources Off-plant Potential impacts to receptors 
BEDROCK 
Stratigraphy, including lithology and Plant wide, extending to the north, south Pathway description 
hydrostratigraphy and east, as appropriate. 
Material properties: fracturing, chemical Along potential transport pathways, Pathway description 
and physical composition, dissolutioning beginning with source and discharge areas, 
hydraulic characteristics. and extended to flow pathway as necessary. 
Hydraulic interaction with Buried Valley Discharge areas (perimeter of unconsolidated Pathway description 
aquifer deposits, surface discharge locations). Note: this Receptor location 

will be investigated in Site Wide Investigations 
only if plant wide common pressure surface 
is defined - see text. 

Primary and secondary contaminant Operable unit specific Nature and extent of contamination 
sources 
Potential receptors Off-plant Potential impacts 
Background groundwater quality Off-Plant Potential impacts 



• 6.4.2. Nature and Extent of Contamination 

• 

DOE has agreed to conduct an investigation to characterize the nature and extent of groundwater 

contamination that includes the types of contaminants present, the physical and chemical characteristics of 

the contaminants, the degree of hazard, their migration and dispersal characteristics as well as the 

attenuation capacity of the geologic units, the vertical and horizontal flow components, and the effects of 

pumping on contaminant movement. The Site-wide RifFS is designed to address contamination problems 

that may be emanating from the plant boundary and to integrate all groundwater investigations across the 

plant to provide a regional picture of the hydrogeology and the impact of the Mound Plant on this system. 

Additional phases of investigation may be needed to help further define the nature and extent of 

contamination. 

6.4.2.1. Horizontal and Vertical Extent 

Groundwater monitoring since 1984 has focused on the historic landfill in Area B with sampling and 

analyses conducted quarterly since 1988 for most monitoring wells. Although the current monitoring well 

network serves to identify the general nature of the groundwater contamination at Mound Plant, it is not 

sufficient to characterize the horizontal and vertical extent of contamination or the complete nature of 

contamination. The existing monitoring network needs to be augmented with new wells installed to create 

clusters with the existing wells to provide vertical control. New well clusters also need to be installed in 

areas presently unmonitored, such as the plant tributary valley. 

From the existing data on contamination in the bedrock, it appears that bedrock beneath the Main Hill does 

transport water contaminated with tritium and VOCs as evidenced by seep discharge. Communication 

between the bedrock and the Buried Valley aquifer is not known. Insufficient information exists to evaluate 

the full extent of groundwater contamination of the bedrock flow system or whether the bedrock may act 

locally as a source of contaminants to the Buried Valley aquifer. Additional monitoring wells are required in 

the valley bedrock in areas of contact with the glacial tills and outwash. 

The sampling and analysis in support of the Area B, Operable Unit 1, investigations need to be continued 

on a Site-wide basis and require the inclusion of new monitoring wells as they are completed. Part of the 

basis for additional groundwater sampling and analysis is recognition of the FFA requirement that the DOE 

must confirm past results using EPA-approved methods. 

After the installation of the proposed wells and piezometers, all wells and piezometers need to be sampled 

on a Site-wide basis. The purpose of this sampling event is to get a snapshot, in time, of the groundwater 

• quality at all locations. In addition, the sampling will establish which contaminants are most likely to be 
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found in the groundwater at each location. The Site-wide sampling should take place twice in order to 

verify either detection or lack of detection 9f any contamination. The interval between the two sampling 

events will need to be four to six months in order to establish whether or not there is a variation in water 

quality over the year. All groundwater quality parameters need to be measured at every location: The 

results of the analyses will be used to determine which locations need to be monitored on a long-term 

basis. 

6.4.2.2. Contaminant Movement 

As a first order estimation, the horizontal and vertical components of contaminant movement can be 

assumed to mimic groundwater flow. Assuming laminar flow, the hydraulic conductivity and gradient of the 

hydraulic head as a function of depth can be used to calculate these components. Existing data are 

insufficient to calculate these parameters on a Site-wide basis where contaminant plumes are likely to 

move. Present indicators suggest westward contaminant migration in the upper unit of the Buried Valley 

aquifer may be imminent. In addition, there are insufficient data on the lower units of the Buried Valley 

aquifer to assess contaminant movement through the entire extent of the aquifer. Velocities of 

groundwater flow are needed to complete the flow vectors and provide for temporal extrapolation of 

contaminant movements, and are typically calculated and modeled from the aquifer parameters and the 

geotechnical properties measured. These include hydraulic conductivity, hydraulic head gradient, 

porosity, permeability, bulk density, and grain size distribution along with stratigraphic information from the 

borehole logs. 

Contaminant migration may be a function of the local flow conditions of the aquifer, which are likely to be 

highly variable in the stratified environment. Contaminant solubility, adsorption, and the partitioning of the 

contaminant between the water and minerals present must be considered. Clay mineralogy and organic 

content may affect the adsorption, and possibly the attenuation, of some contaminants. These parameters 

should be included in the physical characterization of borehole samples. 

6.4.2.3. Horizontal and Vertical Concentration Profiles 

Concentration profiles cannot be constructed until the full horizontal extent of contamination Is determined 

and the vertical extent is measured. The existing monitoring well network will require expansion to 

augment our knowledge of the current horizontal and vertical extent of contaminant concentrations . 
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• 6.4.2.4. Background Sampling 

• 

At the present time only two monitoring wells are used for background sampling. These two wells (0118 

and 0138) are located northwest of the Site in the City of Miamisburg park (Figure 11.1 ). These wells may 

be insufficient to assess background groundwater for Mound Plant, as they may be located in a minor 

watershed affec~ed by the Main Hill (Figure 9.2). Monitoring wells should be installed in areas immediately 

upgradient and unaffected by the Mound Site and/or other anthropogenic sources. 

6.5. WORK PLAN RATIONALE 

DOE has agreed to conduct a Site-wide hydrogeologic investigation that includes an evaluation of the 

subsurface geology, water-bearing formations, and the extent of groundwater contamination. The Site

wide Operable Unit 9 will address the hydrogeologic environment of Mound Plant and the nature and 

extent of groundwater contamination outside the plant boundary. The characterization of potential source 

terms within the plant is complicated and will be addressed by investigations specific to the eight individual 

operable units (Figure 1.2). 

The work required to fulfill the Site-wide objectives is described in the following subsections. The first 

phase of this work involves the installation of 43 new monitoring wells and 8 optional wells that depend on 

water quality sampling results. The wells will be located where data are needed to better define the 

lithology and stratigraphy of the bedrock arid Buried Valley aquifer, hydraulic parameters, water quality 

within a suspected contaminant plume, and background water quality. The well bores will be sampled for 

geotechnical characteristics and chemical analysis, including organics, inorganics, and radioisotopes. On 

the Mound Plant Site, wells will also be sampled for USATHAMA explosives. Well installation, monitoring, 

and maintenance will be consistent with the EPA TEGD. After completion, the wells will be sampled for 

water quality. A proposed second phase is also outlined, and the general locations of wells are described. 

The need for these additional wells will depend on the identification of contamination. Their placement and 

completion specifications will depend on data gathered on flow directions, gradients, water velocities, and 

contaminant concentrations. 

Residential and municipal wells that exist in the area of the new monitoring wells are addressed in 

Section 7, Municipal, Industrial and Residential Well Investigations. 

Table Vl.12 provides the data quality objectives for the investigations. These objectives are intended to 

clarify the conceptual model of the Site hydrogeology, define the presence and extent of contamination, 

support the risk assessment, and determine physical and chemical properties to support the RA/RD 

• decisions. 
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Table Vl.12. Analytical Levels for Hydrogeological Investigations 

Field Laboratory Analytical 
Purpose Media Parameters Parametera Level" 

Understand the hydrology In order Subeur1ace eoile and · Lithologic loge I 
to define potential transport bedrock · New well completion data II 
pathway• and to provide eufficlent 
engineering data for development ·VOCe IV 
and ecreenlng of remedial action • Semlvolatlle organic compound• IV 
alternative• and the baseline riek • TAL Inorganic• IV 
a11e11ment. · TCL peetlcldee/PC8• IV 

·Bismuth IV 
·Fluoride IV 
· USA THAMA exploelvee v 
• Nitrate/nitrite IV 
·Chloride IV 
·Sulfate IV 
• leotopic plutonium 1238, 239/2401 v 
• leotoplc thorium 1228. 230, 2321 v 
• l10toplc uranium 1234/236, 2381 v 
• Strontlum-90 v 
• Gamma epectrometry v 
·Tritium v 
• Total org anlc carbon Ill 

·pH Ill 
• Particle elze dletributlon Ill 
• Clay mineralogy Ill I 

• Cation exchange capacity Ill 
• Permeability teet Ill 
• Relative deneity Ill 
• Maximum deneity Ill 
• Moleture content Ill 
• Org anlc content Ill 
• Specific gravity Ill 

Groundwater ·Temperature II 
• pH II 
• Specific conductivity II 
· Dls10lved oxygen j II 
· Redox potential II 
• Water level I 
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Table Vl.12. (page 2 of 2) 

Field Laboratory 
Task Purpose Media Parametera Parametera 

Characterization of on-plant and Detennine the nature and extent of Groundwater - Aquifer teats 
off-plant contamination contamination and the - Pumping data 
including background walla. concentration of potential - Precipitation data 

contaminant•. 
-VOCe 
- Semivolatlle organic compounds 
- TCL peatlcidea/PCBa 
- TAL inorganic• 
- Biamuth 
-Fluoride 
- USA THAMA exploaivea 
- Nitrate/nitrite 
- Nitrite 
-Chloride 
-Sulfate 
- l&otoplc plutonium (238, 239/2401 
- Isotopic thorium 1228, 230, 2321 
- laotoplc uranium (234/236, 2381 
- Radium-226 
- Strontium-90 
- Americium-241 
- Gamma apectrornetry 
-Tritium 
- Total auspended aolida 
- Total diaaolved solids 
- Total organic carbon 
- Nutrients (11CN, TPI 
-Alkalinity 

Notes: 
"A• defined In "Data Quality Objective• for Remedial Reaponae Activities, • EPA-640/G-87/003, diacuaaed In Section 16. 
- Explosive a includes the 11 USA THAMA explosive a: HMX; RDX; 1,3,6-TNB; 1,3-DNB; NB; Tetryl; 2A.4,6-DNT; 2,4,6-TNT; 2,6-DNT; 2,4·DNT; and PETN. 
- Onaite acreening for plutonium-238 and thorium-232 Ia performed uaing a FIDLER detection ayetem catibrated to detect theae iaotopes. 
FIDLER - field inatrument for the detecton of low-energy radiation 
PCB - polychlorinated biphenyl 
SOP - atandard operating procedure 
TAL- Target Analyta List. Include• dl .. olved and/or total metala 
TCL- Target Compound Llat 
11CN - total Kjeldahl nitrogen 
TP - total pho1phorou1 
USATHAMA- U.S. Anny Toxic and Hazardous Material• Agency 
VOC - volatile organic compound 

• 
Analytical 

Lave.-

I 
I 
I 

IV 
IV 
IV 
IV 
IV 
IV 
v 
IV 
Ill 
IV 
IV 
v 
v 
v 
v 
v 
v 
v 
v 
Ill 
Ill 
Ill 
Ill 
Ill 
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6.5.1. Interrelationship of Operable Units 

The scope of the Site-wide investigation, Operable Unit 9, is defined in section 1 as addressing 

contamination that has gone beyond the Mound Plant boundaries. An important part of that scope is the 

interrelationship of the other operable units with the Site-Wide, Operable Unit 9. The Mound Plant Rl fFS 

has been divided into operable units to facilitate the management of a large, complex RifFS. However, 

there must be significant integration of the operable units to achieve a comprehensive RifFS for each 

operable unit and for the site as a whole. Accordingly, the following elements of data will be interactively 

developed and shared by operable units as described below: 

- The installation of monitoring wells to characterize background groundwater quality 
for the Buried Valley aquifer is specified in this Operable Unit 9 Work Plan. The data 
on background water quality will also be used to support the understanding of 
background conditions for the Area B, Operable Unit 1 investigation of localized 
contamination of the Buried Valley aquifer. 

- The installation of monitoring wells to characterize background groundwater quality in 
the bedrock flow system is specified in this Operable Unit 9 work plan. The data will 
also be used to define background conditions for the Operable Unit 2 investigation of 
the Mound Plant Main Hill, Operable Unit 5 investigation of the SMfPP Hill, and 
Operable Unit 1 investigation of Area B. 

- Geologic, hydraulic, and water quality data have been or are currently being collected 
in support of the Area B. Operable Unit 1 RifFS. The Operable Unit 1 data will be 
used as a part of the data set for the Operable Unit 9 investigation of the Buried Valley 
aquifer. Conversely, data acquired from additional wells, sampling, and analyses 
proposed in this work plan will be used to complement the existing data set for 
Area B, Operable Unit 1. 

Geologic, hydraulic, and water quality data have been or are being collected in 
support of the Main Hill Seeps, Operable Unit 21 RifFS. The data will be used as a 
part of the data set for the Operable Unit 9 investigation of the. bedrock groundwater 
systems in the Mound Plant vicinity. Conversely, data from sampling and analysis of 
bedrock wells that are installed in this work plan will be used as a component of the 
data set for the Main Hill Seeps, Operable Unit 2. 

- The investigation of the Main Hill Seeps, Operable Unit 2, will result in a better 
understanding of the possible movement of groundwater and contaminants from the 
bedrock flow system into the Buried Valley aquifer. That understanding will be used 
in the comprehensive Site-Wide, Operable Unit 9 report that encompasses all of the 
characterization of hydrogeology and groundwater contamination in the Mound Plant 
environs. 

- Radioactively Contaminated Soils, Operable Unit 5, addresses several sites on the 
SMfPP Hill. The investigation at Operable Unit 5 will collect geologic, hydraulic, and 
water quality data in the indurated bedrock and unconsolidated overburden on the 
SMfPP Hill. Results from the Operable Unit 5 investigation will be incorporated in the 
Site-Wide RifFS report. This Operable Unit 9 work plan proposes the installation of 
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several wells on the SMfPP Hill as well as geophysical work to better describe the 
thickness of unconsolidated deposits and their lateral extent. 

The integration of data from one investigation into another is important. Elements of the groundwater 

investigations include: 

- Field work for Area B, Operable Unit 1. 

- The field work for the Site-Wide, Operable Unit 9. 

- A technical memo on hydrogeology and groundwater contamination will be written to 
document the results of the Site-Wide, Operable Unit 9, investigation. 

- The field work for the Main Hill Seeps, Operable Unit 2, will be completed. 

- The RifFS report for the Main Hill Seeps, Operable Unit 2, will be written. It will 
incorporate the results reported in the technical memo for the Site-Wide, Operable 
Unit 9. 

- The field work and RifFS report for the Radioactively Contaminated Soils, Operable 
Unit 5. 

- Any other groundwater investigations developed as a consequence of identifying 
source terms and contaminant migration as part of operable unit investigations will be 
completed and will be documented in an RifFS report . 

- The RifFS report for the Site-Wide, Operable Unit 9, will be completed. It will 
incorporate the results from the RifFS reports for Area B, Operable Unit 1; the Main 
Hill Seeps, Operable Unit 2; and any other groundwater investigations developed as a 
consequence of identifying contaminant migration from other operable units. 

6.5.2. Physical Characterization of Groundwater 

Table Vl.13 is a summary of the proposed work that will be performed to provide the information needed to 

characterize the groundwater on-plant and off-plant. 

6.5.2.1. Areal Extent and Thickness of the Buried Valley Aquifer Sediments 

Contour maps will be constructed showing elevations of the bedrock surface to help characterize the areal 

extent and thickness of the Buried Valley aquifer and interlayered contiguous deposits. Hydrostratigraphic 

cross sections will be constructed showing the thickness and areal variation of aquifers and aquitards 

within the Buried Valley aquifer. Sources of information for the maps and cross sections will be derived 

from seismic refraction survey data collected in 1989 as part of the Site Scoping Report (DOE 1990a), and 

geologic information from boreholes from the monitoring wells installed as part of this work plan . 
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Table Vl.13. Summary of Investigative Strategies for Filling Information Needs 

Information Needs Area Investigatory Strategy for Site-Wide Work Plan 
UNCONSOLIDATED MATERIAL 
Extent, geometry, and stratigraphy North of plant Evaluate existing seismic and well data. Install 2 monitoring 

South Property wells. Add 4 wells near Area B. Conduct seismic refraction 
Tfibutary valley studies. Add 4 wells in upper reach. 

Vertical and areal extent of contamination Off-plant Core and water sample analysis for newly constructed wells. 
South Property Episodic water sampling in new and existing wells. 
Tributary valley 

Hydraulic Behavior (includes water flow Site wide Cluster well monitoring and data analysis to evaluate 
and pressure relationships between differential responses of Buried Valley aquifer 
upper and lower outwash units of the units to river stage changes, precipitation, 
units of the Buried Valley aquifer, barometric pressure changes, etc. 
interactions between the Buried Valley 
aquifer and the river, and lateral 
flow within the unconsolidated units. 
Primary and secondary contaminant Operable unit specific Will not be investigated as part of the site-wide investigations. 
sources 
Background water quality Off-plant Water sampling in background wells. 
Groundwater supply sources Off-plant Well inventories. 
BEDROCK 
Stratigraphy, including lithology and Site wide Investigation of aerial photo interpretation of fracturing. 
hydrostratigraphy Off-plant Investigate use of biostratigraphy for unit correlation. 

Collect continuous core. Borehole geophysics. 
Material properties: fracturing, chemical Site wide Downhole packer and flow meter tests. 
and physical composition, dissolutioning Off-plant Laboratory analysis of material properties. 
hydraulic characteristics. 
Hydraulic interaction with Buried Valley Site wide Water chemistry. Water level mapping in new deep coreholes 
aquifer Off-plant to determine if common pressure surface is present. Water 

level monitoring and analysis of responses if surface is 
present. If common pressure surface is not present, defer 
studies to Operable Unit-specific investigations~ Interaction 
of Buried Valley aquifer with bedrock will be investigated 
in Operable Unit studies only if contamination is or could 
potentially be present in bedrock. 



• • • 
Table Vl.13. (page 2 of 2) 

Information Needs Area Investigatory Strategy for Site-Wide Work Plan 
BEDROCK (CONTINUED) 
Primary contaminant sources Operable Unit-specific investigations. Strategy for 

locating new coreholes in bedrock will be to intentionally 
avoid locations that are expected to be primary contaminant 
source areas. 

Secondary contaminant sources Site wide Locate deep coreholes on potential transport 
pathways between primary contaminant sources and Buried 
Valley aquifer. 

Potential receptors Site wide Analysis of potential flow paths in deep bedrock if common 
Off-plant pressure surface is detected. Determination of potential 

receptors would be deferred to Operable Unit-specific 
investigations if no common pressure surface is present. 

Background groundwater quality Off-plant Sampling in background wells. 
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Natural gamma radiation logs will be collected in selected existing monitoring wells and selected 

monitoring wells installed as part of this work plan. The objective of the natural gamma logs is to refine 

interpretation of the thickness and areal extent of the aquifers and aquitards that form the Buried Valley 

aquifer. Natural gamma logs will be produced from existing monitoring wells 0301, 0302, 0303, and 0304, 

which are completed in the lower Buried Valley aquifer and 17 other existing monitoring wells. In addition, 

natural gamma logs will be produced from 10 of the proposed new wells in the Buried Valley aquifer 

(Table Vl.14 and Figures 6.27). 

A seismic refraction survey will be performed at the Mound Plant to locate bedrock lows and channels that 

may provide preferential pathways for groundwater contaminant migration, and to locate the eastern edge 

of the Buried Valley aquifer, where glacial deposits pinch out against the Ordovician Richmond Group. 

Approximately 27,000 linear ft of seismic data will be collected. Figure 6.28 shows the proposed locations 

of the refraction lines in the study. Seismic lines were located through an analysis of plant maps and aerial 

photographs, and based on an understanding of the geologic environment to be characterized. Solid lines 

indicate definite seismic line locations, while dashed lines show locations of seismic lines that may be 

included at the discretion of the supervising field geophysicist based on site conditions and a first order 

analysis of subsurface geology. New well 0356 will provide an additional control point (Figure 6.29). 

A previous seismic refraction survey was performed by WESTON at the Mound Plant. from 19 to 24 June 

1989 (Figure 6.28). The purpose of the survey was to define the depth to competent bedrock beneath 

selected portions of the plant and to identify bedrock channels that might provide preferential pathways for 

contaminant migration. Approximately 4,000 ft of seismic profiles were collected in the study. 

The survey identified three layers through which seismic waves propagate at different velocities. The 

shallowest layer is unsaturated alluvium with seismic wave propagation velocities ranging from 1,250 to 

1,690 ftjsec. Below this layer is saturated alluvium with seismic wave propagation velocities ranging from 

4,500 to 6,480 ftjsec. The velocity of seismic wave propagation through bedrock ranged from 8,450 to 

14,030 ft/sec. The bedrock through which seismic waves propagate at a lower velocity was interpreted to 

consist of weathered shale, while the bedrock with a higher velocity of seismic wave propagation was 

interpreted to be limestone. 

A review of borehole data showed close agreement between bedrock depths interpreted from seismic 

refraction data and measured bedrock depths in most areas. Discrepancies occurred in a few areas, 

where predicted depths were somewhat deeper than measured bedrock depths. The errors occurred 

where bedrock is deep, and are a result of a velocity inversion or hidden layer effect from a till layer 

beneath these lines. Results of the seismic refraction survey are presented in Preliminary Report: Seismic 

Refraction Survey at the Mound Plant (DOE 1990i) . 
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Existing Wells 

0001 
0002 
0005 
0006 
0007 
0008 
0111 
0113 
0116 
0121 
0137 
0154 
0301 
0302 
0303 
0304 
0307 
0308 
0317 
0319 
0320 
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Table Vl.14. Wells for natural gamma logs 

Proposed Wells 
in LowerBVA 

0328 
0330 
0333 
0341 
0342 
0343 
0344 
0345 
0346 
0347 

Optional wells to be drilled 
at later date 

0360 
0365 
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Proposed Wells 
in Bedrock 

0335 
0348 
0349 
0350 
0352 
0355 

0367 
0369 
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• Based on the success of the preliminary seismic refraction study, it is concluded that an additional seismic 

refraction survey will accomplish the objective of mapping the eastern edge of the Buried Valley aquifer, 

and delineating bedrock lows and channels. Along the eastern edge of the Buried Valley, bedrock is 

relatively shallow and hidden layer effects or velocity inversion effects will not pose a problem. Some of the 

seismic lines over thick sequences of buried valley sediments will encounter velocity inversion effects 

because of the presence of till layers in the section. However, with well control these effects can be 

identified and data adjusted to accurately reflect subsurface conditions. 

6.5.2.2. Geotechnical Properties of the Buried Valley Aquifer 

Physical characterization of the matrix of geologic materials in the Buried Valley aquifer will be performed 

on selected split-spoon samples to determine hydraulic properties and chemical attenuation characteristics 

of the deposits. Geotechnical samples will, in general, not be collected from wells or in areas suspected to 

be highly contaminated. Wells completed downgradient at suspected source areas will not be sampled for 

geotechnical analysis. This strategy is two-fold. First, boreholes that will be sampled every five feet may 

not physically have enough material for such intense sampling; and second, contaminated samples should 

not be sent to the geophysical laboratory conducting the analysis. The samples will be collected from 

boreholes associated with proposed monitoring wells 0341, 0342, 0343, 0344, 0346, and 0386. Where 

• possible, six samples will be collected from each borehole: two from the upper aquifer unit, two from the 

lower aquifer unit, and two from the glacial-till aquitard unit (situated between upper and lower aquifer 

units) within the Buried Valley aquifer, if they are present. Wells 0341 and 0346 are expected to have only 

one saturated unit, so only two geotechnical samples will be taken at these wells. The samples collected 

from the upper and lower aquifer units will be submitted for sieve analysis to characterize the grain size 

distribution of each unit. The samples collected from the glacial-till aquitard unit will be submitted for sieve 

and hydrometer analysis to characterize the particle size distribution, permeability, type of clay, and other 

physical parameters. 

• 

In well boreholes 0342 and 0343, three clay-rich samples will be collected to be analyzed by X-ray 

diffraction to characterize clay mineralogy. Samples will be collected from clay-rich horizons in each of the 

stratigraphic units. 

6.5.2.3. Field Investigations to Characterize the Hydrology of the Buried Valley Aquifer 

Both monitoring wells and piezometers are proposed in this Work Plan. Wells are specifically required in 

locations where long-term groundwater monitoring is expected to be necessary: that is, those locations 

where contamination has been found or is probable because of upgradient contaminant sources. In the 
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• 

areas where data on potentiometric levels and stratigraphy are the main concern, piezometers are 

currently considered to be adequate. 

If there is no previous record of stratigraphy at a location, the initial hole will be drilled to the top of bedrock 

to establish the thickness of each stratigraphic unit. Additional wells or piezometers may be installed at a 

location if the outwash units are thick enough to provide information on a vertical gradient. As a general 

rule of thumb, if an outwash unit is 50 ft thick, a vertical gr_adient may be measurable. The proposed wells, 

their locations, their drilling depths, and their main objectives are listed, by well number, on Table Vl.15. 

Piezometers are listed on Table Vl.16. The proposed zone of completion is based on known lithologic, 

chemical, and geotechnical data. Most piezometers will be installed at the water table. 

The three different areas in which new wells or piezometers will be installed in the Buried Valley Aquifer are: 

1) north and west of the Mound Plant, west of the Conrail Railroad bordering the Mound Plant to the river; 

2) tributary valley, extending from the Mound Plant fence west of the Overflow Pond into the valley between 

the Main Hill and the SM\PP Hill; and 3) transition zone, bounded by the Mound Plant's western fence line 

and a line approximately 150 ft west of the Conrail Railroad. The narrow transition zone extends from just 

north of the Buried Valley aquifer tributary valley to south of the Mound Plant production wells (see 

Figure 6.29) . 

The new wells and piezometers will be located in areas that will provide the maximum amount of 

information. A complex stratigraphic and groundwater flow system exists in the area. The elevation of the 

bedrock drops approximately 350 ft from the eastern Mound Plant boundary to the Great Miami River. 

·Bedrock is near the surface in the east and buried under approximately 150 ft of quaternary glacial deposits 

at the river. There are two types of glacial deposits: till, which has a high clay content and is relatively 

impermeable; and outwash, which is composed of coarse material and is very transmissive. A tongue of 

these deposits extends into the Mound Plant between the Main Hill and the SM\PP Hill. Additionally, 

pumping the Mound Plant production wells further complicates flow in the area. In general the data needs 

are: 

- horizontal groundwater flow, on both large and small scales, including the effects of 
both the Great· Miami River and the Mound Plant production wells on groundwater 
flow paths; 

- location and extent of vertical gradients in the .groundwater system; 

- location and migration paths of possible contamination from areas of concern; 

- replace non-usable wells in areas of concern; and 

- continuity and stratigraphy of lithologic units in the area . 
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Well 

Number 

0322 

0323 

0324 

0325 

0326 

0327 

0328 

0329 

0330 

State Plane 

Coordinates Approximate 

X y Drilling Depth 

(II) (II) (II) 

1497453.0 598875.0 30.0 

1495541.0 597894.0 30.0 

1495741.0 597097.0 30.0 

1496751.89 597281.47 35.0 

1497206.0 597433.0 30.0 

1493858.0 600775.0 25.0 

1493858.0 600775.0 150.0 

1497046.0 602194.0 25.0 

1497046.0 602194.0 150.0 

• • 
Table Vl.15. Summary of Proposed Monitoring Wells 

Well Completion 

Zone Proposed Location Rationale( a) Comments 

Bedrock Near asphalt-lined pond -groundwater quality Well completed in bedrock 

(first water) - water level in bedrock at first saturated zone. i 

-:bedrock stratigraphy 

I Bedrock South of WD Building - groundwater quality on south slope of Main Hill Well completed In bedrock 

(lirst water) - water level in bedrock at first saturated zone. 

- bedrock stratigraphy 

Bedrock South of WD Building -groundwater quality on south slope of Main Hill Well completed in bedrock 

(first water) - water level in bedrock at first saturated zone. 

- bedrock stratigraphy 

Bedrock Slope of SM/PP Hill -groundwater quality on SM/PP Hill Well completed In bedrock 

(first water) East of Building 49 - water level at first saturated zone. 

Shallow bedrock SM/PPHill - groundwater quality on SM/PP Hill Well completed In weathered 

(first water) southwest of Building 38 - water level in bedrock zone at first saturated zone. 

- bedrock stratigraphy 

UpperBVA City of Miamisburg - background groundwater quality Well completion at top of water 
(water table) table; cluster with well 0328. 

Lower BVA City of Miamisburg - background groundwater quality Well completion at top of bedrock; 
(above bedrock) -vertical hydraulic gradient cluster with well 0327. 

- geotechnical sampling 

- borehole geophysics 

-bedrock stratigraphy 

Upper BVA Library park - City of - background groundwater quality Well completion at top of water 
(water table) Miamisburg - water level table; cluster with well 0030. 

Lower BVA Library park - City of -background qroundwater quality Well completion at top of bedrock; 
(above bedrock) Miamisburg -vertical hydraulic gradient cluster with well 0329. 

- geotechnical sampling 

-borehole geophysics 

- bedrock stratigraphy 
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Well 

Number 

0331 

0332 

0333 

0334 

0335 

0338 

0337 

0340 

Slate Plane 

Coordinates Approximate 

X y Orllling Depth 

(ft) (fl) (fl) 

1498268.0 599008.0 20.0 

1497244.26 598887.22 35.0 

1494067.0 598968.0 80.0 

1494067.0 598968.0 30.0 

1494705.0 598535.0 60.0 

1496197.12 600348.45 50.0-100.0 

1496201.82 600403.81 35.0 

1494716.0 597699.0 30.0-50.0 

'-----------

• • 
Table V1.15. (page 2 of 7) 

Well Completion 

Zone PropoMd location Rationale( a) Comment• 

Weathered bedrock City of Miamisburg -groundwater quality in bedrock Well completed at top of bedrock 

(lirBI water) Muncipal golf courBO - water level in first saturated zone. 

- bedrock stratigraphy 

Shallow bedrock NE corner of Plant - groundwater quality Well completion at top of bedrock 

(lirBI water) -water level in llrBI saturated zone. 

- bedrock stratigraphy 

LowerBVA Near river weBI of well 0138 - groundwater quality Well completion at approximate depth 

location dependent on -water level in lower BVA of Miamisburg municipal wells; cluBier 

Bite acce&B - Blratigraphy with well 0334. 

UpperBVA Near river west of well 0138 - vertical gradient Complete at water table; cluBier with 0333. 

(water table) location dependent on - groundwater quality 

Bite acce&B - water level I 

Deep bedrock Adjacent to northern -water level in bedrock Deep water pressure surface 

(river Biage) portion of Miami-Erie - groundwater quality at river Biage elevation. 

Canal - Blratigraphy 

Upper BVAor NW of plant in area -groundwater quality Drill well to bedrock. II both Upper and 

LowerBVA of Beep water ponding - Blratigraphy Lower BVA are preBOnt. complete well just 

• contingent near railroad tracks - water level below till in Lower BVA. II only Upper BVA 

is preBOnt and its saturated thickness is 

greater than 50 ft. screen well at base of Lower ' 

BVA. II its saturated thichness is less than 

50 It, screen at water table. 

Upper BVA NW of plant in area - groundwater quality Optional: To be drilled II well 0338 

(water table) of BOep water ponding -vertical hydraulic gradient shows 2 BVA units or II well 03381lnds only 

one unit preBOnt but it has a saturated 

thickness of greater than 50 It, clu&ter 

with well 0338. 

LowerBVA WeBI of well 0312 -groundwater quality Well completion at top of bedrock; 

(above bedrock) -water level in BVA cluster with well 0341. 

-vertical hydraulic gradient Bedrock/BVA interaction. 
--- ------·- -



1: 2J 3: 
"' CD 0 z < c 
~ ;; ::1 
• 0 a. 
ID :I '"0 

~WJ 
m 
2J 

I ... 
Ill 
3 

2J 
.:::::: 
""' jl) 

p 
-nC 
CD • 
~~ 
c f/) 

~' -~ §t 

' ;. 

i 

-1 
c8 
3 

~~ 
0 Q 
::1 ... 

!" g 
l ::1 

'i i 
:s !i 

• 
Well 

Number 

0341 

0342 

0343 

0344 

0345 

0346 

State Plane 

Coordinates Approximate 

X y Drilling Depth 

(II) (II) (Ill 

1494716.0 597699.0 50.0 

1494543.0 596t71.0 150.0 

1494497.67 59714092 150.0 

1495144.0 595512.0 150.0 

1496360.53 597596.09 80.0 

1496008.0 597591.0 100.0 

• • 
Table V1.15. (page 3 of 7) 

Well Completion 

Zone Proposed location Rationale( a) Comments 

Shallow bedrock West of well 0312 -groundwater quality Bedrock/BVA interaction; 

-vertical hydraulic gradient cluster with well 0340 . 

- stratigraphy 

-geotechnical sampling 

- borehole geophysics 

lower BVA Adjacent to wells 0156, -groundwater quality Well completed at top of bedrock; 

(above bedrock) 0157, and 0304 -vertical hydraulic gradient cluster with existing wells 0156, 

- stratigraphy 0157, and 0304. 

- geotechnical sampling 

-clay mineralogy 

- borehole geophysics 

lower BVA Adjacent to 0303 - groundwater quality Completion above bedrock in deep 

(above bedrock) - water level zone of BVA; cluster with 0303. 

- stratigraphy 

-geotechnical sampling 

-clay minerology 

- borehole geophysics 

lower BVA Adjacent to well 0319 -groundwater quality Well completed at top of bedrock; 

(above bedrock) -vertical hydraulic gradient cluster with well 0319. 

- stratigraphy 

- geotechinical sampling 

- borehole geophysics 

Unconsolidated South of plant drainage -groundwater quality off SM/PP Hill Well completed at top of bedrock 
deposits at top ditch north of Building 49 - stra1igraphy in tributary valley. 
of bedrock -geotechnical sampling 

- borehole geophysics 

Shallow bedrock South of plant drainage -groundwater quality Well completed in bedrock at ba88 
ditch in test-fire area - stratigraphy of SM/PP Hill within tributary valley. 

-geotechnical sampling 

-borehole geophysics 



• • • 
Table Vl.15. (page 4 of 7) 

State Plane 

Coordinates Approximate 

Well X y Drilling Depth Well Completion 

Number (It) (It) (It) Zone Proposed Location Rationale(a) Comments 

0347 1495088.0 597322.0 120.0 BVAattop North of plant drainage -groundwater quality Completed at top of bedrock 

of bedrock ditch; adjacent to wells -vertical hydraulic gradient in tongue of BVA; cluster with 

0137 and 0315 - stratigraphy existing wells 0137 and 0315. 

-geotechnical sampling 

-borehole geophysics 

0348 1495753.31 599033.04 200.0 Deep bedrock Next to well 0113 -bedrock stratigraphy NW-SE cross section. 

(river stage) - groundwater quality Deep water pressure surface 

- water level in bedrock at river stage elevation. 

- borehole geophysics 

0349 1496174.75 598084.23 150.0 Deep bedrock Southwest of C.O.S. -bedrock stratigraphy Used to develop NW-SE cross section. 

(river stage) Building -groundwater quality Deep water pressure surface 

- water level in bedrock at river stage elevation. 

- borehole geophysics 

0350 1497093.27 596458.50 200.0 Deep bedrock South of Building 105 -bedrock stratigraphy NW-SE, E-W cross sections. 

(river stage) near road -groundwater quality Deep water pressure surface 

- water level in bedrock at river stage elevation. 

-borehole geophysics 

0351 1497091.13 596395.95 25.0 Shallow bedrock Cluster with 0350 -groundwater quality Completed In first saturated zone. 
(first water) - water level 

0352 1495457.22 596587.84 60.0 Deep bedrock Along road east of - bedrock stratigraphy E-W cross section. 

(river stage) well 0063 -groundwater quality Deep water pressure surface at river 

- water level in bedrock stage elevation. 

- borehole geophysics Cluster with OU 1 well 0382. 

0353 1495615.12 596242.85 35.0 Shallow bedrock Spoils area at base - groundwater quality 

(first water) ofSM/PPHill - water level in bedrock 

- bedrock stratigraphy 



• • • 
Table Vl.15. (page 5 of 7) 

Slate Plane 

Coordinates Approximate 

Well X y Drilling Depth Well Completion 

Number (It) (It) (It) Zone Proposed location Rationale(a) Comments 

0354 1496935.34 595670.72 120.0 Shallow bedrock South slope of SM/PP Hill - bedrock stratigraphy Completed In shallow bedrock 

(first water) near well 0817 -groundwater quality at first saturated zone. 

and seep 0609 -water level in bedrock 

0355 1496747.68 597225.89 150.0 Deep bedrock Cluster with 0325 - bedrock stratigraphy NW-SE cross section. 

(river stage) -groundwater quality Deep water pressure surface at river 

- borehole geophysics stage elevation. 

0356 1495345.62 594970.45 150.0 lower BVA Near well 0320 on SW - bedrock stratigraphy Cluster with existing well 0320. 
,. 

(above bedrock) edge of plant -groundwater quality Provide control point for seismic 

- water level in bedrock survey; completed in buried 

-borehole geophysics deep hollow of BVA. 

0383 1494461.96 597116.98 40.0 UpperBVA Adjacent to wells 0303 -groundwater quality Shallow pair with lower BVA 

(water table) and 0343 -vertical hydraulic gradient wells 0303 and 0343 

- stratigraphy 

0384 1496888.60 598394.88 70.0 Unconsolidated Upper parking lot near -groundwater quality in upper tributary valley Will be located in historic dumping area. 

deposits at top Building 96 - water level 

of bedrock - stratigraphy 

0385 1494925.68 597595.05 120.0 UpperBVA Southwest ol Building 72 -groundwater quality Will be completed at top of water table. 

(water table) - water level in transition area 

- stratigraphy 

0386 1494905.39 597412.43 120.0 lower BVA West ol well cluster 0137.03 - groundwater quality Will be clustered with additional wells 

• contingent 0347 -water level and llow directions if Upper BVA and lower BVA are present. 

- stratigraphy 

0387 1494901.72 597233.40 120.0 lower BVA West of NPDES outfall 0002 -groundwater quality Will be clustered with an additional well if 

• contingent -water level and llow directions Upper and lower BVA are present, or if 

- stratigraphy only Upper BVA Is present but has greater 

than 50 feet of saturated thickness. 



• • • 
Table Vl.15. (page 6 of 7) 

State Plane 

Coordinates Approximate 

Well X y Drilling Depth Well Completion 

Number (II) (II) (II) Zone Proposed location Rationale( a) Comments 

0388 1494822.52 596881.16 120.0 Upper BVA Across railroad tracks west -groundwater quality Well completion at top of water table. 

(water table) of overflow pond -water level and flow directions 

- stratigraphy 

0389 1494904.54 597385.53 • contingent • contingent Clustered with 0386 -groundwater quality Optional: Will be clustered with well 0386 

-vertical hydraulic gradients if Upper and lower BVA are present, and 

lower BVA has a saturated thickness 

greater than 50 fl. 

0390 1494904.96 597359.40 • contingent • contingent Clustered with 0386 -groundwater quality Optional: Will be clustered with well 0386 

-vertical hydraulic gradients if Upper and lower BVA are present. 

0391 1494904.54 597334.05 • contingent • contingent Clustered with 0386 -groundwater quality Optional: Will be clustered with well 0386 II 

-vertical hydraulic gradients both units are present and Upper BVA has 

a saturated thickness greater than 50 ft. 

0392 1494897.83 597185.21 • contingent • contingent Clustered with 0387 -groundwater quality Optional: Will be clustered with well 0387 

-vertical hydraulic gradients at base of Upper BVA II only the Upper 

BVA Is present, or will be clustered In 

lower BVA if both units are present. 

Phase 2. Optional Wells 

0360 1494710.01 595046.40 150.0 Lower BVA Near Saxony Rd. and Install if data from Phase I show Optional: Well completed at top of 

(above bedrock) Dayton-Cion. Pk. need for well further downgradient bedrock to investigate horizontal 

in lower BVA. extent of groundwater contamination: 

cluster with 0361. 

0361 1494712.72 594997.28 40.0 Upper BVA Near Saxony Rd. and Install if data from above show Optional: cluster with 0360. 

(water table) Dayton-Cinn. Pk. need for well further downgradient 

in Upper BVA. 
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State Plane 

Coordinates Approximate 

Well X y Orilling Oepth 

Number (ft) (ft) (ft) 

0364 1494545.86 593868.95 25.0 

0365 1494543.07 593810.98 150.0 

0366 1497340.32 594576.50 30.0 

0367 1497333.25 594501.53 200.0 

0368 1497793.53 597923.54 200.0 

0369 1498396.08 599106.09 100.0 

BVA- Buried Valley aquifer 

l:apps\Jotus\data\M9T815.wk 1 

• • 
Table Vl.15. (page 7 of 7) 

Well Completion 

Zone Proposed Location Rationale( a) Comments 

Upper BVA On east bank of river near Install if data from above show Optional: Well completed at top of 

(water table) drainage ditch outfall need for well further downgradient water table; 

in Upper BVA. cluster with well 0365. 

LowerBVA On east bank of river near Install if data from above show Optional: Well completed at top of 

(above bedrock) drainage ditch outfall need for well further downgradient water table; 

in Lower BVA. cluster with well 0365. 
I 

Shallow bedrock Contractor parking lot To be installed if additional data Optional: Well completed In weathered zone 

(first water) needed; possible background location. at top of bedrock; cluster with well 0367. 

Deep bedrock Contractor parking lot To be installed if additional data Optional: Borehole drilled to 150ft for 

(>50ft) needed on stratigraphy or borehole suite of borehole geophysical logs; well 

geophysics; possible background location. completed In producing zone at a depth 

of 50 ft or greater; cluster with well 0366. I 

Deep bedrock Near well 0121 Possible groundwater location. Optional: To be installed If neutron log 

(>50ft) shows saturated zone in well 0121. 

Bedrock Golf course well To be installed if additional data Optional: Borehole drilled to 100ft for 

(>50ft) needed for stratigraphy, borehole suite of borehole geophysical logs; well 

geophysics, or background water completed in producing zone at a depth of 

quality in bedrock; possible 50 ft or greater; cluster with well 0366. 

background location. 

------- --- - --------- I 



• • • 
Table Vl.16. Summary of Proposed Piezometers. 

Approximate 
Piezometer Drilling Depth Zone of 

Number (ft) Completion Proposed Location Rationale Comments 

P016 20 Upper BVA At old wells 0008 and 01 08 - provide correlation of water River gauge to be installed 
(water table) along rive~. level with river stage next to well to provide 

- regional water gradients information of river 
- part of continuous water level influences. Completed at 

monitoring network water table. 

P017 20 . Upper BVA West of well 0130 along river. - provide correlation of water River gauge to be installed 
(water table) level with river stage next to well to provide 

- regional water gradients information of river 
influences. Completed at 
water table. 

P018 20 Upper BVA East of Well 0130. - water level in BVA Completed at water table. 
(water table). 

P019 20 Upper BVA West of river. - determine if river serves as a Completion at water table. 
(water table) hydraulic barrier 

P020 20 Upper BVA West of river. - determine if river serves as a Completion at water table. 
(water table) hydraulic barrier 

P021 30 Bedrock Tributary valley north of - replace 0242 and 0042 Completed in first water in 
(first water) Building 43. - determine stratigraphy bedrock. 

- water level on northern edge 
of tributary valley 
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Piezometer 

Number 

P022 

P023 

P024 

P025 

I 

P026 

Approximate 
Drilling Depth Zone of 

(ft) Completion 

25. Upper BVA 
(water table) 

60 Shallow 
bedrock 

60 Upper BVA 
(water table) 

40 Upper BVA 
(water table) 

40 Upper BVA 
(water table) 

• • 
Table Vl.16. (page 2 of 5) 

Proposed Location Rationale Comments 

North of plant drainage ditch, - determine stratigraphy Completed at water table. 
near building 42. - water level and flow directions 

on western end of tributary 
valley 

North of plant drainage ditch, - pair with P022 to determine Will be completed 
near building 42. vertical hydraulic gradients in at top of bedrock; 

water flowing from the main cluster with P022 
' hill. 

Test fire area north of - water level Completed at water table. 
Building 87. -stratigraphy 

West of well 0071. - water level Completed at water table. 
-determine effect of 

production wells 
on groundwater flow 

West of well 0071. - water level Completed at water table. 
- determine effect of 

production wells 
on groundwater flow 



• • • 
Table Vl.16. (page 3 of 5) 

Approximate 
Piezometer Drilling Depth Zone of 

Number (ft) Completion Proposed location Rationale Comments 

P027 40 Upper BVA East of well 0071 . -water level at base of spoils Completed at water table. 
(water table) area 

- determine effect of 
production wells 
on groundwater flow 

P028 40 Upper BVA West of well 0271. - water level Completed at water table. 
(water table) - determine effect of 

production wells 
on groundwater flow 

P029 40 Upper BVA West of well 0271 . - water level Completed at water table. 
(water table) - determine effect of 

production wells 
on groundwater flow 

P030 100 lower BVA West of well 0271. - clustered with P029 Completed at top of lower 
(below till) - determine how production BVA. 

wens' affect vertical 
hydraulic gradients 

P031 40 Upper BVA Northeast of well 0076. - water level at base of spoils Completed at water table. 
(water table) area 

- determine effect of 
production wells 
on groundwater flow 



• • • 
Table Vl.16. (page 4 of 5) 

Approximate 
Piezometer Drilling Depth Zone of 

Number (ft) Completion Proposed Location Rationale Comments 

P032 40 Upper BVA Southwest of well 0076. - water level Completed at water table. 
(water table) - determine effect of 

production wells 
on groundwater flow 

P033 80 Upper BVA East of well 0076. - determine effect of Drill to bedrock. Completed 
(water table) production wells on ground- at water table. 

water flow from spoils area 
- stratigraphy 

P034 40 Upper BVA West of well 0076 and old - monitor groundwater flow Completed at water table. 
(water table) Route 25. southwest of well 0076 in BVA 

P035 20 Upper BVA Along river west of well 0301. - determine regional and Completed at water table. 
(water table) vertical gradients 

P036 80 Upper BVA Along river west of well 0301. - determine regional and Completed at base of Upper 
(above till) vertical gradients BVA. 

"P037 120 Lower BVA Along river west of well 0301 . - determine regional and Completed at top of Lower 
(below till) vertical gradients BVA. 

P038 150 Lower BVA Along river west of well 0301. - determine regional and Completed at base of Lower 
(above vertical gradients BVA. 

bedrock) 



• • • 
Table Vl.16. (page 5 of 5) 

Approximate 
Piezometer Drilling Depth Zone of 

Number (ft) Completion Proposed Location Rationale Comments 

P039 20 Upper BVA Along river west of Saxony - determine regional and Completed at water table. 
(water table) Road. vertical gradients 

P040 80 Upper BVA Along river west of Saxony - determine regional and Completed at base of Upper 
(above till) Road. vertical gradients BVA. 

P041 120 Lower BVA Along river west of Saxony - determine regional and Completed at top of Lower 
(below till) Road. vertical gradients BVA. 

P042 150 Lower BVA Along river west of Saxony - determine regional and Completed at base of Lower 
(above Road. vertical gradients BVA. 

bedrock) 

M9T616.WK1 
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Table Vl.15 lists the proposed wells, their purposes, and their depths. The second part of the table lists 

optional wells that will be installed if more data gaps are identified. Table Vl.161ists the proposed 

piezometers. Figures 6.29 and 6.30 show the locations of wells and piezometers, respectively. 

Well Installation North and West of Plant 

Wells proposed as part of this Work Plan for the area west of the Mound Plant are listed in Table Vl.15. 

These will provide information on gradients in the Buried Valley aquifer. Well 0342 will be installed adjacent 

to 0156, 0157, and 0304, located west of U.S. Route 25. It will be screened in the lower outwash. Well 

0343, also in the lower outwash, and 0383, in the upper outwash, will be installed adjacent to 0303. These 

new wells will complete well clusters at two locations that are needed to determine if a vertical gradient 

exists between the upper and lower outwash. Wells 0343 and 0383 are two of the wells proposed for 

instrumentation to monitor continuous water levels. 

Four well pairs are proposed north and northwest of the Main Hill. Two of these pairs will be located in 

Miamisburg and may be used to establish the background water quality (wells 0327, 0328, 0329, and 0330). 

The third pair will be located on the northwest slope of the Main Hill and will be used to monitor the 

groundwater quality north of the Main Hill seeps. If the first hole at this location, 0336, is drilled to bedrock 

and intersects both an upper and a lower outwash unit or a single thick saturated outwash (::::so ft), 0337 

will be installed. The purpose of these wells is to monitor the direction of flow in both outwash units. The 

fourth well pair (0333 and 0334) will be located northwest of the Main Hill within 200ft of the Great Miami 

River. Well 0333 will be installed just above bedrock, and well 0334 will be installed at the water table. The 

purposes of these two wells are to determine groundwater gradients and to define stratigraphy in this area. 

Well Installation in the Buried Valley Aquifer Tributary Valley 

Three wells are proposed to be installed in the unconsolidated deposits of the Buried Valley aquifer 

tributary valley. These wells will provide information on stratigraphy, vertical and lateral groundwater flow 

directions, and groundwater quality. 

Well 0345, proposed north of Building 49, will provide water level and stratigraphic information. In addition, 

this well will be located at the confluence of the main valley with a small channel on the SM/PP Hill, in an 

area where plutonium concentrations in the soil have historically been high. This well will be screened in 

the upper outwash just above bedrock if sufficient saturated thickness exists; if not, it will be screened in 

the top of the bedrock. It will be sampled for possible sources of contamination. 

Well 0347 will be nested with 0137 and 0315 in order to monitor groundwater quality at the mouth of the 

tributary valley. It will be completed at the base of the outwash. With the shallower well, 0315 and 0347 will 

provide vertical gradient information at the edge of the transition zone between the main Buried Valley 

aquifer and the tributary valley . 
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The final well in the tributary valley area will be 0384. This well will be located in the parking lot south of 

Building 98, which has been documented through historic photos as a disposal area. This well will be used 

to core the stratigraphy and will be completed in the water-bearing zone to identify any outwash deposits. 

Well Installation in the Transition Zone 

From 7 to 11 wells, depending on the stratigraphy and thickness of water saturation, have been proposed 

for the transition zone. The stratigraphy in this area is complex. The tributary valley empties into the area, 

and the bedrock contact drops sharply to the west. The thickness of both outwash and till zones also 

increases south of the landfill as the bedrock again drops steeply. 

Well 0340 will be located west of well 0312. Well 0340 will be completed in the lower outwash and will be 

clustered with bedrock well 0341 in order to determine the vertical gradients on the southwest slope of the 

Main Hill. Well 0340 will also be used to monitor groundwater quality. 

Wells 0385, 0386, and 0387 will be located at the mouth of the tributary valley. The thicknesses of the 

stratigraphic units increase rapidly in this area resulting in a complex flow regime. These wells will help 

define the stratigraphy and the vertical and horizontal flow paths. There is a possibility of three additional 

wells (0389, 0390, and 0391) in a nest with 0386. If both the upper and lower outwash units are present, 

then one well will be finished in each. Again, if either the upper or lower outwash are thick enough to 

measure vertical gradients, approximately 50 ft, then two wells will be finished in that unit. An additional 

well (0392) will also be clustered with well 0387 if both an upper and lower outwash are present or if only a 

single unit is present but has a saturated thickness greater than 50 ft. These proposed wells are important 

in that they monitor groundwater flowing from the tributary valley to the main portion of the Buried Valley 

aquifer. 

Well 0388 will also be used to monitor groundwater quality and provide information on the groundwater 

flow in the area. This well will be located west of the Overflow Pond, at the southern edge of the tributary 

valley. 

Two wells south of the transition zone, 0344 and 0356, will both be completed in the lower outwash and 

used to monitor groundwater quality off the SM\PP Hill. Well 0344 will be clustered with 0319, and well 

0356 will be clustered with 0320. 

Piezometer Installation West of Plant 

Thirteen piezometers will be installed in the area west of the Mound Plant (Figure 6.30). Piezometers P016 

through P020 and P035 through P042 will provide information on the regional gradient in the upper 
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outwash, and on vertical gradients at intervals from the water table to the top of bedrock. The piezometers 

located adjacent to the river will also provide information on the correlation of groundwater levels with the 

river stage, the effects of any groundwater mounding caused by the river, and the potential for groundwater 

to flow under the river. Piezometers P016 through P020 will be screened in the upper outwash. 

Piezometers P035 through P038 and P039 through P042 are two piezometer clusters. All will be completed 

in outwash units. In each nest, the four zones of completion will be at the base of the lower outwash, top of 

the lower outwash, base of the upper outwash, and at the water table in the upper outwash. 

Piezometer Installation in the Buried Valley Aquifer Tributary Valley 

There are four piezometers proposed for the tributary valley (Figure 6.30). Piezometer P021 will be used to 

monitor groundwater levels on the edge of the tributary valley, on the slope of the Main Hill. This 

piezometer will replace water level measurements from wells 0035, 0042, and 0242, which are either dry or 

were not cased according to ER or EPA TEGO procedures. Piezometer P021 will be screened in the first 

saturated zone in the bedrock. 

Piezometers P022 and P023 will be located in the center of the valley, just west of Building 42. These 

piezometers are multipurpose. Piezometer P022 will be screened at the water table and P023 will be 

screened at the bottom of the outwash or possibly at the upper bedrock contact if the outwash is very thin. 

The purpose of the two intervals is to determine if there is a vertical gradient either· into or out of the 

bedrock in the tributary valley. This information will indicate if the bedrock recharges the unconsolidated 

sediments in the valley. These two piezometers will also be used to define the extent of the outwash. 

Current cross sections indicate that the outwash occurs as lenses in the tributary valley. These 

piezometers will help establish whether or not the outwash is continuous. 

The last piezometer proposed for the tributary valley, P024, will be located just north of Building 87. This 

piezometer will be used for groundwater level information on the southern edge of the tributary valley. 

Piezometer P024 will be screened in the first saturated interval. 

Piezometer Installation in the Transition Zone 

Ten piezometers are proposed for the transition zone, seven of which (P025, P026, P028, P029, P030, 

P032, and P034) will be located west of the Mound Plant production wells. The purpose of these 

piezometers is to form a clearer picture of the groundwater flow, the lithology, and the possible 

contaminant transport pathways in the area. All of the piezometers except P030 will be screened at the 

water table. The piezometers will also be used to determine the influence of the production wells on the 

• groundwater flow system. 
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Two of the piezometers, P029 and P030, will be paired to provide information on the vertical gradient west 

of production well 0076. Cross sections from this area indicate the units have thickened enough that there 

are two distinct outwash layers separated by till. The water table reaches just into the upper layer. This 

narrow layer apparently extends beneath the landfill. Although the layer is unsaturated until just north of 

well 0076, there is a potential for contaminants to be transported by seasonal or perched water in this zone. 

The remaining three piezometers (P027, P031, and P033) will be located to the east of the Mound Plant 

production wells. These, along with a fourth piezometer to be installed as part of the Operable Unit 1 pump 

test (DOE in progress), will provide information on the influence of the production wells to the east. 

Piezometer P033 will also provide information on the groundwater flow. directions off the Spoils Area. 

Additional wells and piezometers, which have been proposed as part of the Operable Unit 1, Area B, Work 

Plan, are described in the Proposal for Additional Work (DOE in progress). These wells will help define the 

complex stratigraphy and groundwater flow system in the area of the Overflow Pond and the landfill. 

Hydraulic Connection Between Upper and Lower Aquifer Units. 

The upper and lower units of the Buried Valley aquifer are believed to be separated by a glacial till that may 

serve as an aquitard to at least partially confine the lower unit. The hydraulic interconnections between the 

upper and the lower units of the Buried Valley Aquifer will be determined through the hydraulic properties 

of the intervening aquitard. The relative hydraulic head between the two units is the driving force to move 

water across the aquitard. There are two ways to measure whether a hydraulic connection exists between 

two units separated by an aquitard: actively, by conducting an aquifer test; and passively, by monitoring 

changes in water levels. Both methods require that observation wells be completed in each water-bearing 

unit. 

In an aquifer test, a well in one water-bearing unit is pumped while the changes in water levels in the 

observation wells completed in the other water-bearing unit are analyzed. The relationship between the 

pumpage and the time response of drawdowns in the observation wells indicates the degree of 

interconnection between the two units. Six aquifer tests have been conducted on the Mound Plant in 1961, 

1976, 1986, November and December 1987, and 1990 (ESL 1961, Dames and Moore 1976b, Terran 1987b, 

DOE 1989d). All of the tests were inadequate to evaluate the hydraulic interconnection of the two aquifers 

because the wells installed prior to 1987 and at the beginning of the ER Program were completed in the 

upper unit of the Buried Valley aquifer or allowed potential movement between the two units of the aquifer 

within the gravel pack in the well bores . 
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To passively evaluate vertical hydraulic gradients between units, water levels must be monitored in 

clustered wells where separate completions exist in both the upper and lower aquifers. It can then be 

determined if the units respond similar1y to recharge events. For instance, the shallow well in the cluster 

may respond rapidly to rainfall, while the deeper well in the nest may respond slowly or not at all. The 

response times of wells in the two units can then be used to calculate the degree of interconnection. 

Several sets of clustered wells exist or are planned that will have completions in both the upper and lower 

outwash. None of the wells have had continuous water level monitoring, so it has not been possible to 

construct hydrographs to determine if the glacial till restricts the flow of water between the two units. 

Vertical hydraulic gradients calculated at the well clusters from the monthly water level monitoring 

measurements indicate that the glacial till is either permeable or discontinuous enough to allow the water 

levels to equilibrate in the two units. Since the water level measurements are spaced so widely, it cannot 

be de(ermined if the upper and lower aquifers respond differently to short duration recharge events. With 

continuous water level monitoring at several of the well clusters, it will be possible to con~truct 

hydrographs. If the hydrographs show a distinct time lapse between recharge events and water level 

responses in the upper and lower outwash, it will be confirmed that the glacial till serves as a partial 

aquitard. It will also be possible to calculate the hydraulic conductivity of the glacial till . 

Hydrographs may be constructed from water level measurements taken at 13 locations where monitoring 

well/piezometer clusters have been or will be installed. Two of the clusters (0127 /1028 and 

0303/0343/0383) will be continuously monitored with water level recorders to obtain detailed hydrographs. 

These hydrographs will show if time lapses exist during recharge of the upper and lower outwash units. 

The locations of the wells that will form the clusters are shown in Figure 6.29; the proposed locations of the 

piezometers are shown in Figure 6.30. Information describing the well clusters is presented in Table Vl.15, 

and information on piezometers is presented In Table Vl.16. The clusters to be used to monitor hydraulic 

connection of the upper and lower aquifers are described below. 

- Monitoring wells 0327 and 0328 will be installed northwest of the Main Hill in 
Miamisburg. 

- Monitoring wells 0329 and 0330 will be installed north of the Main Hill in Miamisburg . 
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- Monitoring wells 0333 and 0334 will be installed west of the Main Hill along the Great 
· Miami River. 

- Monitoring wells 0336 and 0337 will be installed at the northwest base of the Main Hill 
along the Conrail tracks. 

- Monitoring wells 0301 and 0311 exist near Bell Park Lane west of the tributary valley. 

- Piezometers P035 through P038 will be installed along the Great Miami River west of 
well nest 0301 and 0311. · 

- Monitoring wells 0127, 0128, and 0302 exist on the Miami Conservancy District 
service road west of the tributary valley. Wells 0127 and 0128 will be continuously 
monitored to generate hydrographs. 

- Monitoring wells 0343 and 0383 will be installed at the site of well 0303 to complete 
the cluster. These wells will be continuously monitored to generate hydrographs. 

- Monitoring well 0342 will be installed at the site of wells 0156, 0157, and 0304 to 
complete the cluster. 

- Piezometers P039 through P042 will be installed along the Great Miami River west of 
Saxony Road. 

- Piezometers P029 and P030 will be installed along the Conrail tracks west of the 
Mound Plant production wells . 

- Well 0344 will be installed at the site of well 0319 to complete the cluster. 

- Well 0356 will be installed at the site of well 0320 to complete the cluster. 

Hydraulic Connection Between the Great Miami River and the Buried Valley Aquifer. 

Changes in river stage will affect water levels in the Buried Valley aquifer and may cause significant 

groundwater mounding in the vicinity of the river. Mounding of groundwater in the Buried Valley aquifer will 

influence the direction of groundwater flow from the Mound Plant. Recharge of the aquifer by the river may 

also induce vertical hydraulic gradients, as were discussed in the previous section. 

The extent of hydraulic connection between the river and the Buried Valley aquifer will be measured by 

installing two river gauges and by continuously monitoring water levels in a group of wells located from the 

river to the Mound Plant. Hydrographs will be generated to determine the lag time between changes in 

river stage and changes in water levels in the outwash. They will also show the lateral extent of influence of 

the river on the Buried Valley aquifer. Mounding of groundwater east of the river will force groundwater 

flowing out of the west side of the Mound Plant to take a sharper southerly flow direction. As a result, 

during episodes of high river stage, groundwater flow out of Mound may be mostly to the south; while 

during periods of low river stage, groundwater flow may have more of a westward component. 

Mound Plant, ER Program 

Revision 3 

MINEW-tB.DOC 

RI/FS, O.U. 9, Site-Wide Work Plan 

February 1992 

Hydrogeology and Groundwater 

Section 6, page 115 



• 

• 

• 

The river gauge, piezometers, and wells_ that will be continuously monitored to determine the river and 

aquifer interconnection will be located generally in a line extending from the Great Miami River toward the 

Mound Plant, as described below: 

- River Gauge 1 will be located west of monitoring wells 0008 and 0108. 

- Piezometer P016 will be located next to River Gauge 1, at existing wells 0008 and 
0108, and will be completed at the water table. 

- Piezometer P017 will be located west of well 0130 and will be completed at the water 
table. 

- Piezometer P018 will be located east of well 0130 and will be completed at the water 
table. 

- Wells 0127 and 0128 are located along the Miami Conservancy District service road 
and are completed in the upper outwash unit. 

- Wells 0343 and 0383 will be installed along the Miami Conservancy District service 
road and will be completed at the water table and in the lower outwash unit in a 
cluster with existing well 0303. 

Depending on the data gathered, other wells will be considered for continuous water level monitoring. 

Wells that may be added to the continuous monitoring network include 0119, 0126, 0156; 0157, 0304, 0312, 

0319,0323,0324,0326,0327,0328,0331,0332,0340,0341,0342,0344,0345,and0347. 

Groundwater Flow Patterns and Seasonal Flow Patterns 

Water level measurements will be taken at least monthly in existing monitoring wells and in new monitoring 

wells to be installed as part of this work plan in aquifer units of the Buried Valley aquifer and the bedrock 

system. Water level measurements will be collected from the entire monitoring network during a 48-hour 

period. The location of the existing network of Buried Valley aquifer monitoring wells is shown In 

Figure 6.8. The new monitoring wells to be installed in the Buried Valley aquifer and the bedrock system 

are described in Table Vl.15, with well locations shown in Figure 6.29. New piezometers are described in 

Table V1.16, with locations shown in Figure 6.30. The water-level data will be used to generate a series of 

potentiometric maps that show predominant groundwater flow patterns and seasonal variations in 

groundwater flow patterns in both the Buried Valley aquifer and, if possible, the bedrock system. 

6.5.2.4. Field Investigation to Characterize the Hydrology of the Bedrock Flow System 

The historical information has established that groundwater contamination on the Main Hill is a complicated 

process because of the number of potential contaminant sources, and the complex contamination 

pathways. The potential for contaminant migration is complicated by the large network of buried pipe 
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chases as well as the unpredictable flow paths in the fractured bedrock. The characterization of the 

groundwater flow system on the Main Hill will be performed as part of a work plan for the Main Hill Seeps 

Operable Unit 2. Similarly, activities to characterize the bedrock flow system on the SM/PP Hill will be 

developed in this investigation and further developed in the work plan for the Radioactively Contaminated 

Soils, Operable Unit 5. It is very likely that bedrock flow is seasonal and that even then, the saturated zone 

and area of groundwater flow is discontinuous. 

The Site-wide Operable Unit 9 field program to characterize groundwater flow in the bedrock includes 

mapping bedrock exposures on a railroad cut on the west flank of the Main Hill. The field program will 

consist of the detailed mapping of bedrock properties at 10 vertical profiles spaced equidistant along the 

1,200-ft-long railroad cut. The vertical profiles will be located in areas where groundwater seeps discharge, 

as well as areas where seeps are absent. The mapping will include measurement of the thickness of 

discrete shale and limestone beds, a determination of the presence or absence of linear features (fractures, 

joints, and bedding surfaces) and their size and orientation and the presence or absence of fossils. The 

emergence of groundwater seeps related to the physical properties of the bedrock will be investigated and 

reported. The lateral persistence of thick beds of shale and limestone will be determined by correlating the 

data from the vertical profiles, from the cores anq geophysical logs produced during the bedrock well 

drilling program, and from biostratigraphic information, tf available. Upon completion of the field mapping 

program, the data will be analyzed to determine whether there are any regional trends in layering or 

fracturing. 

The field investigation to characterize the bedrock flow system on a Site-wide basis will include an 

investigation of the vertical variation in properties of the bedrock to identify 1) zones of fractured rock that 

may transmit groundwater laterally and vertically, and 2) zones of competent rock that may act as 

aquitards to vertical flow. This characterization will be accomplished by interpretation of geologic and 

geophysical data collected from the six deep boreholes drilled in bedrock. Continuous core will be 

collected for descriptions of fractures and lithology. The suite of borehole geophysical logs will include the 

following: 

- Borehole Video (axial and side scan) 

Provides a television image and videotaped record to visually identify bedrock 
features such as bedding and fractures. 

- Full Waveform Sonic8 

Provides a digital record of acoustic properties of the borehole wall that identifies 
areas of open fractures . 
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Provides a digital record of the diameter of the borehole and the presence of large 
. fractured zones. 

- Guard Resistivitf 

Provides a digital record of the electrical properties of the rocks in the borehole wall 
to define shale and limestone beds. This log provides important data to aid in 
stratigraphic correlation between boreholes. 

- Neutron 

Provides a digital record of neutron capture by rock and the contained groundwater. 
The log is sensitive to moisture content in the unsaturated zone and is a measure of 
porosity in the saturated zone. 

- Gamma (density) 

Provides a digital record of gamma radiation attenuation by the rocks in the borehole. 
The log is a quantitative measure of rock density. 

- Natural Gamma Radiation 

Provides a digital record of the natural gamma radiation emitted by rocks in the 
borehole. The log can be used to differentiate between shale and limestone beds. 
This log is important for stratigraphic correlation between boreholes . 

- Borehole Fluid Resistivity and Temperature8 

Provides a digital record of temperature and fluid resistivity in the fluid stemmed 
background. Variations in temperatures and resistivity over vertical distances in the 
borehole are related to groundwater flow. 

- Borehole Flowmeter (heat pulse) 

Provides a digital record of flow rates at discrete depth intervals in an open borehole. 
The record is used to calculate permeability of rocks at each depth interval. 

8These logs require that the borehole is filled with fluid. The water used to. fill the 
borehole for acquisition of geophysical records will be groundwater from a public 
water supply. The water will have a chemistry compatible with the native 
groundwater at the borehole location and the water will be analyzed to insure that 
contaminants are not present. 

Installation of New Bedrock Wells 

Six deep monitoring wells (0335, 0348, 0349, 0350, 0352, and 0355) will be installed to establish the nature 

and extent of a regional pressure surface that may affect groundwater movements over the entire plant 

• Site. These wells (Figure 6.29) will be drilled and screened to a depth of about 680 ft MSL, which is 
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approximately river stage for the Great Miami River. Two triads of deep bedrock wells will provide 

information io the southeast and to the northwest of the Mound Plant property. These are 0350, 0352, and 

0355; and 0335, 0348, and 0349. Four of these wells will also provide the information necessary for a 

northwest/southeast lithologic cross section. 

Twelve shallow bedrock monitoring wells will be installed in the plant valley, on the Main Hill, and on the 

SM/PP Hill (Figure 6.29) to provide initial data on the presence and possible seasonal variations of shallow 

groundwater. Currently, there are only a few wells that provide information on the water quantity, water 

quality, and flow system in these areas. Most of the deep wells will be paired with a shallower well. 

Well 0322 will be installed north of the Asphalt-Uned Pond, in a potential source area, to provide 

information on groundwater quality and stratigraphy on the northern edge of the tributary valley. 

Wells 0323 and 0324 will be installed on the south slope of the Main Hill behind the WD Building, in a 

potential source area, to provide information on groundwater quality and on the changing stratigraphy 

coming off of the Main Hill into the tributary valley. 

Well 0325 will be installed on the western slope of the SM/PP Hill. It will investigate shallow bedrock 

groundwater quality in a cluster with well 0355, which will be completed at river stage . 

Well 0326 will be installed on the SM/PP Hill, in a potential source area, to investigate groundwater quality 

and stratigraphy of the shallow fractured bedrock. 

Well 0331 will be installed northeast of the plant, on the Miamisburg Municipal Golf Course, to determine 

stratigraphy and shallow groundwater quality in an area that may have background conditions. 

Well 0332 will be installed at the northeast corner of the Mound Plant to determine stratigraphy and to 

investigate groundwater quality as it leaves the Mound Plant. 

Well 0341 will be installed southwest of the Main Hill, in the Buried Valley, in a cluster with well 0340. It will 

be used to determine vertical hydraulic gradients on the southwest slope of the Main Hill and to determine 

groundwater quality in the shallow bedrock. 

Well 0346 wiil be installed on the southwest slope of the SM/PP Hill in the vicinity of well 0052. It will be 

used to monitor groundwater quality as it enters the tributary valley at the base of the SM/PP Hill. 

Well 0351 will be installed south of the SM/PP Hill. It will investigate shallow bedrock groundwater quality 

in a cluster with well 0350, which will be completed at river stage . 
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Well 0353 will be installed east of the spoils area and will investigate shallow bedrock groundwater quality 

as it approaches the production wells. 

Well 0354 will be located south of the SM/PP Hill, near seep 0609, to determine groundwater quality and 

bedrock stratigraphy. 

Continuous water level monitoring will also be implemented on two bedrock wells. Proposed well 0335 will 

be monitored continuously to determine the delay time in reaction of deep bedrock groundwater to 

changes in river stage. This will provide information on the interconnection of the river with the bedrock 

groundwater flow system. Existing well 0120, completed in shallow bedrock on the Main Hill, will be 

monitored continuously to determine water level responses to precipitation. Well 0120 should not be 

affected by river stage. only by man-made discharges and precipitation. Comparison of water levels in well 

·0120 with precipitation data will provide information on the delay time of recharge events with water level 

changes. 

Investigations of the bedrock flow system may include a second phase of wells. Once the existence and 

nature of a regional pressure surface are established, additional wells may be warranted. If the gradient 

and flow directions are incomplete, wells 0366, 0367, 0368, and 0369 may be considered to provide 

information about the bedrock stratigraphy and the complex flow system through the bedrock . 

6.5.2.5. Modeling of Groundwater Flow and Contaminant Transport 

Due to the abundance and variety of potential source terms of groundwater contamination, the complexity 

of the hydrogeologic system, and the high value of the potentially affected groundwater resource (the sole 

source Buried Valley aquifer), there is an anticipated need for numerical modeling to support risk 

assessment and feasibility studies. These numerical simulations may include hydrodynamic, contaminant 

transport. and geochemical components, as appropriate. The parameters and conditions required as input 

to these models include aquifer hydraulic properties, aquifer hydraulic conditions, contaminant transport 

terms, groundwater quality, contaminant chemistry and aquifer matrix information. 

The hydrodynamic component {i.e., groundwater) flow requires information about the aquifer properties 

and aquifer conditions, the former including the spatial distribution of hydraulic conductivity, transmissivity, 

and storativity, and the latter including spatial and temporal distribution of hydraulic head. The data 

required to calculate these parameters will be collected from the geotechnical information and water level 

measurements. Aquifer conditions will be determined by hydraulic measurements in different 

hydrostratigraphic units at the same locations (nested wells), and by pumping well discharge histories. 

• Measurements of the Great Miami River stage in relation to nearby groundwater levels in the new 
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monitoring wells will be used to characterize the recharge/discharge relationship between the river and the 

Buried Valley aquifer and to calculate flow rate. 

The modeling of contaminant transport requires data that characterize the groundwater quality and 

contamination. Once background wells have been established, sampling of the background wells will 

provide data on general water chemistry and ambient water quality. Data about specific sources and local 

pathways will be collected for site-specific concerns, such as the Area B (Operable Unit 1) investigations or 

contaminant transport in the groundwater seeps on the Main Hill. The nature and extent of contamination 

for the site as a whole will be defined by the entire monitoring well network. Once calibrated, these models 

can be used to predict contaminant migration over wider areas of the plant and surrounding areas. 

The aquifer matrix will be determined from the geotechnical samples. Tests will include clay content, clay 

mineralogy, organic content, acid-forming or neutralizing capacity (concentrations of sulfide, iron

containing, aluminum-containing, or carbonate minerals), and/or cation exchange capacity. 

The modeling proposed for the Mound Plant Site has two purposes - to evaluate potential contaminant 

pathways and to evaluate the impact of the contaminant movement on the regional groundwater supplies. 

In many situations, these two goals are accomplished with one numerical program. The Mound Plant Site, 

however, presents a difficult dilemma. A program detailed enough to evaluate flow in the bedrock system 

is too detailed to be used over a large region. Trying to model both the vastly different flow regimes in the 

unconsolidated Buried Valley aquifer and the fractured, interbedded bedrock system in one model is not 

realistic. 

The proposed course of action is to develop a 3-D porous media model to simulate contaminant 

movements in the Buried Valley aquifer on the Mound Plant Site and regionally away from the Mound Plant 

Site. The model will use a public domain program such as that used in 1987 or the USGS MODFLOW 

program. The conceptual model used to develop the 1987 model will be revised to reflect the current 

understanding of the flow system. 

An additional model will be developed for the bedrock system on the Main Hill and SM/PP Hill as part of 

the Operable Unit 2 and Operable Unit 5 work. Existing programs applicable to contaminant movement in 

variably saturated fractures are being evaluated at this time. The results from this model -discharge and 

contaminant movement and concentrations from the bedrock to the Buried Valley aquifer -- will be used as 

input to the Buried Valley aquifer model. 

The Buried Valley aquifer model will be developed during the final stages of the Site-wide work so that all of 

the data collected during the Site-wide investigation can be integrated into a reasonable representation of 

the regional Buried Valley aquifer system. 
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The Site-wide model will support the Site-wide risk assessment and the remedial assessment/remedial 

design for characterization of groundwater contamination that may not be associated with a specific 

operable unit. 

6.5.2.6. Characterization of the Lateral and Vertical Extent of Groundwater Contamination 

The Site-wide, Operable Unit 9 investigation is intended to characterize groundwater flow and 

hydrogeology of the plant and the extent of off-plant contamination. Characterization of specific sources 

and site-specific groundwater contamination within the plant will be investigated by individual operable 

units (Figure 1.2). Ultimately, all characterization activities will be integrated into a comprehensive 

assessment of groundwater contamination at Mound Plant and the surrounding area in the Site-wide Rl 

report. 

The Site-wide work plan addresses lateral and vertical contamination in the Buried Valley aquifer, including 

characterization of groundwater contamination due to the Miami-Erie Canal Operable Unit 4. Background 

groundwater quality will also be characterized by the Site-wide work plan. Within Mound Plant, the Site

wide effort will improve knowledge of the extent of known groundwater contamination in specific areas. 

The Site-wide work plan also provides limited seeping investigation to provide preliminary information on 

groundwater quality in the bedrock on the SM/PP Hill and in the new plant property. More detailed 

investigation of the SM/PP Hill will be proposed in Operable Unit 5 - Radioactively Contaminated Soils 

(Figure 1.2) as source characterization is deemed necessary. 

The rationale for installation of new monitoring wells to meet the requirements of the above discussion is 

presented in the following subsections. The new wells will be sampled at least twice, to begin within four to 

six months after installation; sampling will be done concurrently for both proposed and existing wells. 

Several of the new wells (0327, 0328, 0329, 0330, and 0331) are proposed to characterize background 

groundwater quality (Figure 6.29). The appropriate location of these wells will be approved by the project 

managers. 

The triangulation of wells 0327, 0328, 0329, 0330, 0336, and possibly 0337 will allow a strong determination 

of the local flow characteristics in the background area north of the plant. Optional background wells in 

bedrock are proposed at wells 0366, 0368, and 0369. The appropriate choice of a bedrock background 

location is reserved until the results of the investigations of the deep pressure surface are complete and 

more information is available on the possible gradients and flow directions of any possible deep water. 

Six of the wells (0325, 0326, 0351, 0352, 0353, and 0354) will provide preliminary information on 

• groundwater quality in the bedrock on the SM/PP Hill (Figure 6.29). These wells are recognized as data 
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• needs for the Operable Unit 5 investigations, but are needed before that work plan is written. No data is 

currently available for groundwater on the SM/PP Hill so these wells may serve as the reconnaissance 

phase of the hill. It may be that little or no groundwater exists on the hill other that possible leaks from the 

water lines. such appears to be the case on the Main Hill. The placement of well 0326 may indeed indicate 

such leaks near the SM/PP water tower. There are however, indications of shallow groundwater on the hill 

as a spring or seep (0609) does occur on the south slope and older springs were mapped on the west 

slope before plant development (DOE 1991j). 

Five of the new wells (0322, 0323, 0324, 0336, and 0337) will be used to investigate the lateral extent of 

suspected groundwater contamination to supplement the existing monitoring program. Wells 0322, 0323, 

and 0324 are to be installed downgradient of potential release sites below Building 61 and WO Building 

(Figure 6.29). Wells 0336 and 0337 are north of the plant at a yet to be determined location that will 

monitor the potential for contamination from seeps 0605, 0606 and 0607 to infiltrate to groundwater. The 

location of these wells will also be coordinated with the background wells In Library Park and the City of 

Miamisburg to provide a better understanding of the Buried Valley aquifer in this area. 

Four of the new wells (0345, 0346, 0347, and 0384) will be installed in the Mound Plant valley to 

characterize groundwater quality. The borehole information from these wells may additionally provide 

• information as to extent of the aquifer on the Mound Plant property. 

• 

The remaining wells will be installed in the Buried Valley aquifer at locations that are off-plant west of the 

plant property. The well locations were established to be compatible with and to extend the existing 

monitoring well network. The well locations were selected for the following specific objectives: 

- Five of the new monitoring wells (0340, 0341, 0342, 0343, and 0383) are at locations 
selected to enhance characterization of groundwater quality related to the Miami-Erie 
Canal, Operable Unit 4; 

- Five of the new monitoring wells (0342, 0343, 0344, 0356, and 0383) will extend the 
monitoring network downgradient of Area B. and the Miami-Erie Canal, into the 
deepest parts of the Buried Valley aquifer where no wells currently exist; and 

- Eight of the new monitoring wells (0385, 0386, 0387, 0388, 0389, 0390, 0391, and 
0392) are located just west of the Mound Plant boundary at the intersection of the 
tributary valley and the Buried Valley aquifer. These locations will be used to evaluate 
the vertical extent of contamination of groundwater leaving the site from the tributary 
valley. 

- Two new monitoring wells (0340 and 0341) will also be used to investigate the 
interaction of the bedrock and Buried Valley aquifer at a location downgradient from 
existing monitoring well 0312 that contains VOC contamination. · 
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6.5.2.7. Orticmal Monitoring Wells 

The installation of groundwater monitoring wells proposed in this plan is designed to focus attention on the 

central part of the Mound Plant and the immediate surrounding area. The proposed wells will largely fill the 

existing data gaps in the regional bedrock. the lower Buried Valley aquifer. and the tributary valley. A 

number of monitoring wells beyond the 43 proposed may be appropriate once the data from the new wells 

and piezometers are available. 

Eight additional wells may be installed as a second phase. Four of these wells (0366, 0367, 0368, and 

0369) may be completed in the bedrock south and east of the plant. Wells or perhaps only soil borings at 

locations 0366 and 0367 (Figure 6.29) may serve to extend the NW-SE cross-section if it is deemed 

necessary. The need for either borings or complete monitoring wells in this area will depend on the 

necessity for groundwater samples. This area may serve as a background location if regional bedrock flow 

directions can be determined. This is also true for wells 0368 and 0369. Once. or if. the regional bedrock 

flow patterns are established. these proposed wells may serve as bedrock background locations. Their 

screening depth will depend on information learned from the deeper onsite wells. Installation of well 0368 

will also depend on the results of a neutron log gathered in existing well 0121 (Figure 6.4). 

Additional wells may also be required in the Buried Valley aquifer or tributary valley once the additional 

information is available from the first phase of wells and piezometers installed. Wells may be installed at 

locations 0360, 0361, 0364, and 0365 (Figure 6.29), as well as other locations, if contamination is shown to 

extend south of the well clusters at 0156/0342 and 0319/0344. The locations and screened intervals will 

depend on the contaminants, gradients, and flow directions determined from the first phase wells and 

piezometers. It is not prudent at this time to propose definite locations or completion specifications tor 

these wells until more information is gathered. 

6.5.2.8. Characterization of Background Water Quality 

The definition of background water quality can be difficult in an industrialized area like the Miami River 

Valley where there are many potential sources of groundwater contamination. Background monitoring 

wells should be close enough to the area of concern so that they characterize a similar physical setting, 

and far enough away that they are not influenced by the Mound Plant. Because of the potential for other 

sources of contamination in the Miami Valley, background wells also will be sited to determine possible 

movement into the Site study area. For the Mound Plant, there are three different parts of the physical 

system for which to characterize background: the upper unit of the Buried Valley aquifer. the lower unit of 

the Buried Valley aquifer, and the bedrock flow system . 
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Four new monitoring wells will be installed in the upper and lower units of the Buried Valley aquifer at two 

locations upgradient from Mound Plant to characterize background water quality. Wells 0329 and 0330 will 

be installed at Library Park, and wells 0327 and 0328 will be installed in the city of Miamisburg. The wells 

are described in Table V1.15 and the location of each well is shown in Figure 6.29. The triangulation of 

these wells with 0336 and 0337 will allow flow directions to be determined. 

It may be difficult to define an appropriate background location for the Mound Plant Main Hill that is both 

hydraulically upgradient from contamination and in the same physical system. The bedrock groundwater 

in the Main Hill may be physically separated from the regional bedrock flow system by intervening valleys, 

and the water quality may have been modified by the contribution of recharge from leaking water lines and 

storm sewers. It is likely that the flow system on the Main Hill originates at the top of the hill, so there may 

be no hydraulically upgradient location in the Main Hill that is likely to be unaffected by low-grade 

contamination. A tentative bedrock background location may be the Miamisburg Municipal Golf Course 

just east of the plant. Installation of the deep bedrock well (0369) is postponed to Phase II, however, until 

further data on the bedrock hydrology are obtained. 

6.5.2.9. Summary of Sampling Specifications and Site-Wide Groundwater Sampling 

Investigations conducted as part of the characterization of the Site hydrogeology will include both soil and 

groundwater samples. Table Vl.17 presents a summary of these analyses. 

Subsurface soil sampling will be performed during soil borings for piezometers and monitoring wells. 

Continuous core will be collected at the deepest borehole at each location. Stratigraphy and lithology will 

be described from the core, and the core will be archived for reference purposes. The field geologist will 

use the stratigraphy to ensure that wells and piezometers are screened to complete their objective. During 

drilling of shallow wells clustered with the deeper wells, screened interval sampling will be conducted to 

ensure that screens are properly located. In general, geochemical sampling of borehole cores will depend 

on field screening and anticipated conditions. Boreholes for new monitorirJg wells generally fall into three 

classes: potential source areas in which both soil and groundwater contamination may occur; 

downgradient locations in which no soil contamination is suspected but groundwater may be 

contaminated; and background areas in which no contamination is suspected. Soil sampling in boreholes 

will be performed to confirm the presence or absence of contamination according to these hypotheses. In 

suspected source areas, where soil contamination may be present, samples will be collected every 5 ft to 

the total depth of the borehole. In downgradient and background areas, where no soil contamination is 

suspected, samples will be collected at a shallow depth within the vadose zone and just above the water 

table to confirm the absence of contamination. All borehole cores will be screened with field instruments . 

At least one shallow soil sample and a core sample at the water table will be collected at all locations and 
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Table Vl.17. Specifications for Hydrogeology and Groundwater Investigation Sampling 

Drilling Program 

Number of Boreholes: 43 (includes 6 deep bedrock wells and 5 optional wells that depend on local 
geologic conditions)) · 

Drilling Technique: Cable-tool, hollow stem auger, and air-rotary rigs 
Drilling locations and Depths: See Table Vl.15 
Total Footage: Approximately 4,000 ft 

Environmental Samoles 

Subsurface soil samples-Geochemical 
Number: Minimum two per well or well pair; maximum to depend on field 

screening and proximity to source areas 
Analytical Parameters: Analytical parameter list, but only 20% of samples for VOCs, 

semivolatile organic compounds, bismuth, fluoride, USATHAMA 
explosives, and TCL pesticidesjPCBs 

Groundwater samples 
(New Wells). 

Number: 
Analytical Parameters: 

Groundwater samples 
(Existing Wells) 

Number: 

Analytical Parameters: 

Geotechnical 

Subsurface soil samples 
Number: 

Parameters: 

86 (43 locations sampled 2 times) 
Analytical parameter list; analytical list for water; and field 
parameter list 

Approximately 112 (56 locations currently sampled quarterly or 
semiannually to be sampled 2 times) 
Analytical parameter list; analytical list for water; and field 
parameter list -

Approximately 28 (6 locations; 2 samples from each stratigraphic 
unit at each location; 1 to 3 stratigraphic units anticipated) 
Particle size distribution, pH, relative density, maximum density, 
specific gravity, permeability, organic content, moisture content, 
and cation exchange capacity 

Subsurface soil samples-X-ray diffraction 
Number: 6 (2 in aquitard, 2 in upper water bearing zone, 2 in lower water 

bearing zone) 
Analytical Parameters: Clay mineralogy by X-ray diffraction 

Qualitv Control Samples 

Trip Blanks 
Number: 
Analytical Parameters: 

Equipment Rinsate Blanks 
Number: 
Analytical Parameters: 
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Field Ambient Blanks 
Number: 
Analytical Parameters: 

Field Duplicates 
Number: · 
Analytical Parameters: 

Matrix Spike/Matrix Spike Duplicates 

Table V1.17. (page 2 of 2) 

1 per 20 geochemical samples 
VOCs 

1 per 10 geochemical samples 
Analytical parameter list 

Number: 1 per 20 geochemical samples 
Analytical Parameters: Analytical parameter list 

ANALYTICAL PARAMETER LIST 
VOCs 
Semivolatile organic compounds 
TAL inorganics 
Bismuth 
Fluoride 

FIELD PARAMETER LIST CWATER) 
Temperature 
pH 

USATHAMA-Iisted explosives (on plant locations only) 
TCL pesticides/PCBs 

Specific conductivity 
Dissolved oxygen 
Redox potential 
Water level 

Isotopic plutonium (238, 239/240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 238) 
Strontium-90 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Sulfate 
Chloride 
Total organic carbon 

CLP - Contract laboratory Program 
PCB - polychlorinated biphenyl 
SOW - statement of work 
TAL -target analyte list 
TKN - total Kjeldahl nitrogen 
TCL - target compound list 
TP - total phosphorus 

ANALYTICAL LIST FOR WATER 
Nitrite 
Nutrients (TKN, TP) 
Total dissolved solids 
Total suspended solids 
Alkalinity 
TAL inorganics (dissolved) 
Radium-226 
Americium-241 

USATHAMA- U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 
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• analyzed for the parameters listed in Table Vl.17. In suspected source areas, core samples will be 

collected at rio less than 5-ft intervals. If the field screening indicates elevated contaminant concentrations, 

samples will be collected at locations of highest readings and at subsequent 5-ft intervals. 

Water quality samples will be collected at all monitoring well locations after the new monitoring wells are 

installed. At least two rounds of water sampling will be performed on a Site-wide basis. The Site-wide 

sampling will be initiated within four to six months after the installation of all new wells and will be 

performed at least twice. Sampling and analysis will be performed for all parameters listed in Table Vl.17. 

This Site-wide sampling effort has two major objectives: 1) to obtain a current inventory of all groundwater 

contaminants across the Site; and 2) to prepare for the evaluation of the need for long-term sampling at the 

Site. The locations of existing monitoring wells that are candidates for the Site-wide sampling efforts are 

shown in Figure 6.31. 

At the completion of this work, a Site-wide monitoring plan will be submitted to the regulatory agencies for 

approval. The plan will propose monitoring those wells showing contamination or that are within the 

projected pathway of contaminant movements. 

6.5.2.10. Survey of New and Existing Wells 

• All existing wells will be resurveyed at the same time as the new wells are surveyed in order to correct for 

the known data errors. Checks on known data points should also be referenced at each station. 

Horizontal control will be surveyed to within ±0.5 ft. Vertical control will be surveyed to 0.1 ft. 

• 

6.5.2.11. Well Abandonment 

A plan will be developed to evaluate all older wells and develop a procedure for the abandonment of those 

wells that are inappropriate for use in this program. Construction considerations for wells used in the 

program include the casing material, the length of the screen, the number of stratigraphic intervals 

screened, and whether or not the well is screened below the water table. Abandonment procedures will 

include drilling out the well and removal of the gravel pack to ensure no cross contamination is possible 

between stratigraphic intervals. Correlation between well abandonment schedules and the Site-wide 

sampling effort under CERCLA and other operational programs at Mound Plant is essential. A tentative list 

of wells that require abandonment will be compiled before the CERCLA Site-wide geochemical sampling 

efforts proceed. At least one well, 0055, is currently scheduled to be abandoned in 1992 (Table V1.5). A 

Site-wide well abandonment plan is currently in preparation and will requrie coordination with other Mound 

Plant programs . 
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7. MUNICIPAL, INDUSTRIAL, AND RESIDENTIAL WATER USERS 

7 .1. OVERVIEW 

This section provides a background description of the municipal, Industrial, and domestic users of 

groundwater and cistern water In the vicinity of Mound Plant, and of the Mound Plant water supply. An 

Initial evaluation of this information and a determination of the data necessary to Identify and sample these 

cisterns and wells follows. The municipal and residential water investigation Is actually tiered to the Site

Wide hydrogeology Investigations (see section 6 of this work plan) and Is Intended to focus on 

downgradlent water users. 

7 .1.1. Municipal and Industrial Water Users 

Six municipal water supplies are located within a 5-mlle radius of Mound Plant, Including Miamisburg, West 

Carrollton, Franklin, Germantown, the Springboro Water District, and the Montgomery County Sanitary 

District (Figure 7.1) (Dames and Moore 1973). These municipal water supplies are sampled and analyzed 

monthly for tritium (MRC 19898). In 1988, all of the water supplies were well below the EPA drinking water 

standard for tritium of 20 nCifL The average concentration for tritium for all locations was 0.1 nCI/L. which 

Is 0.5 percent of the EPA drinking water standard (EG&G 1989a). Five Miamisburg municipal wells, all 

located west of the Great Miami River and upstream of Mound Plant, would probably not be affected by 

Mound Plant because they are hydraulically upgradlent of the aquifer adjacent to Mound Plant and 

because the river may act as a partial recharge barrier (Dames and Moore 1973). Additional data will be 

collected and analyzed during the hydrogeologic investigations to evaluate this hypothesis. 

The Hutchings Power Station of the Dayton Power and Ught Company Is the only Industrial water user In 

close proximity to Mound Plant. The power station is located about 1.5 miles south of Mound Plant on the 

west bank of the Great Miami River (Figure 7.2) There are six high-capacity wells {1 ,500 gallons per minute 

(gpm]) In use at the power station (Dames and Moore 1973). The drawdown caused by such a well field 

could conceivably provide a sufficient hydraulic gradient to induce flow under the river from the east to the 

west bank. However, the river may represent a partial hydraulic barrier to such flow (Dames and Moore 

1973), and the relatively high transmissivity of the Burled Valley aquifer would probably preclude such a 

condition. Analysis of preliminary modeling and aquifer tests conducted in this area support the perception 

that It Is unlikely that contamination could pass from the east to the west bank of the Great Miami River. 

Additional potentiometric data will be needed to confirm the hydraulic interrelationship of the Mound Plant, 

the Great Miami River, and the Hutchings Power Station wells . 
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Figure 7.2. Location of domestic and industrial wells near Mound Plant. 
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• 7.1.1.1. Domestic Wells 

There are three areas of private wells that are hydraulically connected to the aquifer in the vicinity of Mound 

Plant (Figure 7.2). These areas are located west of the ConraD RaUroad line and south of an east-west line 

bisecting Mound Plant. In 1979, some homes in this area were dependent on shallow wells in the valley 

alluvium for their water supplies (DOE 1979). In January 1988, residences that used groundwater from 

wells 0901, 0902, 0903, 0905, 0906, 0907, and 0908 (Figure 7.3) were connected to Miamisburg city water. 

Mound Plant maintains an inventory of these older wells and monitors all of them (except 0908) monthly for 

tritium, as discussed In subsection 7.1.2.2. Well 0904, which is stUI a domestic source (Figure 7.3), is also 

monitored. The wells taken out of service are now believed to supply nonpotable water for area users. 

Well 0909 (Figure 7.3) is a well that services the Miami Conservancy District maintenance building. No 

chemicals have been detected well in 0909. South of these wells, on Saxony Road and South River Road, 

lies the potential for 20 to 25 domestic wells that have not been inventoried or sampled. The City of 

Miamisburg is considering connecting these residences to the municipal supply, perhaps by the end of 

calendar year 1991. 

7.1.1.2. Mound Plant Water Supply 

• Three production wells (0071, 0271, and 0076; Figure 7.3) supply water to Mound Plant for industrial and 

potable use from a source in glacial outwash deposits (Dames and Moore 1973). These wells are located 

within the boundaries of Mound Plant and have a localized effect on the general direction of groundwater 

flow. 

• 

Groundwater flow Is generally from west to east in the vicinity of the Mound Plant production wells. Direct 

pumping rates and quantities of the water from the Mound Plant product wells are not known. However, an 

average of 16,400 gallons were treated monthly by the Mound Plant softening system. Since most pumped 

water is directed through these softeners, this is a good estimate of actual quantities of water pumped. 

Based on February 1988 water levels, approximately 1.5 ft of drawdown was observed between the river 

and well 0154 (adjacent to Mound Plant production wells). Less than 0.2 ft of drawdown was observed 

between well 0913 (Miamisburg 3) and monitoring well 0118 (see Plate, DOE 1990a). The small amount of 

observed drawdown Indicates that the aquifer has the capacity to transmit large amounts of water as 

discussed In the hydrogeology section of this work plan; Additional Information about the Mound Plant 

production well field Is contained In the hydrogeology section (section 6.1.2. 7) of this work plan . 
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7.1.2. Extent of Known Contamination 

7.1.2.1. Mound Water Supply 

The three plant prcx1uction wells, 0071, 0076, and 0271, currently exhibit VOC contamination within 

regulatory limits. From January to July 1990, variable concentrations of TCE, tetrachloroethene, and 1,2-

dlchloroethene (total) were detected In all three prcx1uction wells (Table VJI.1). During this pericx1, 

concentrations of TCE In well 0071 generally Increased. Ohio EPA collected samples from the prcx1uctlon 

wells In July and August 1990. In 0071, TCE was above the MCL (5 "g/L both times; 5.24 "g/L in July and 

6.28 "g/L In August). Additive risk of the contaminants has not been fully evaluated, but will be conducted 

as part of the baseline risk assessment (DOE 19911). Well 0071 is located within the closest proximity to 

the suspected contaminant source underlying Area B, suggesting the movement of a contaminant plume 

away from Area B. 

From January to July 1990, extremely low concentrations of tetrachloroethane were detected In offslte 

monitoring wells 0126 and 0311 (Table VJI.I). The concentrations were equal to or slightly above the 

detection limit of 0.3 "g/L for tetrachloroethane, which was detected In well 0126 In January, March, and 

July 1990 and In well 0311 In July 1990. Further sampling Is required to determine If levels of 

tetrachloroethene Increase In these wells, which would Indicate that the contaminant plume Is migrating 

offsite. 

7.1.2.2. Residential Wells 

Eight residential wells (0901 ~7. 0909) (Figure 7.3) downgradlent of Mound Plant were sampled by the 

ER Program In 1987 and 1988 for TCL organic chemicals as part of the Stage 1 and 2 Investigations (DOE 

1989a). Although these analyses (Table VJI.2) never underwent formal data validation, no volatile organic 

compounds associated with Mound Plant activities were detected. Detection of acetone, 2-Butanone, 

methylene chloride, and toluene were Interpreted as representing laboratory contamination. The detection 

of xylene and ethylbenzene appears to be related to gasoline or other petroleum hydrocarbons. No recent 

analyses have been performed for hazardous chemicals, although Mound Plant routinely monitors wells 

0901 to 0907 for tritium and plutonium (see below). 

These residential wells have historically been affected by tritium, as discussed In section 2 of this work plan. 

Table Vll.3 presents analyses of wells 0901 through 0907 for tritium. These wells (Table Vll.3) are sampled 

monthly by Mound Plant as part of the environmental monitoring program and the continuing Potable 

Water Standards Project both for tritium and plutonium (see section 2 of this work plan) . 
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Table Vll.1. Volatile Organic Compounds Identified in Mound Production Wells 
from January to July 1990 

Concentration 

Well Jan. 1990 Feb. 1990 March 1990 

No. Parameter (ug/L) (ug/L) (ug/L) 

Production Wells 

0071 Trichloroethane 1.8 1.5 1.9 
Tetrachloroethane 0.3 --- 0.4 

1,2-Dichloroethene (total) --- --- ---

0076 Trichloroethane --- 2.0 3.1 
Tetrachloroethane 0.3 --- ---

1,2-Dichloroethene (total) --- --- ---
0271 Trichloroethane 3.5 2.5 4.0 

Tetrachloroethane 1.1 --- 1.8 
1,2-Dichloroethene (total) --- --- ---

Off-Plant Monitoring Wells 

0126 Tetrachloroethane 0.3 --- 0.5 

0311 Tetrachloroethane --- --- ---

• • MCL for cis 70 ugJL, trans 100 ugJL 

j indicates an estimated value less than the detection limit. 

Mound Plant, ER ProgrMI 
Rftlalon 2 

RifFS, O.U. I, SII.Wide Work PIM 
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April1990 July 1990 MCL 
(ug/L) (ug/L) (ug/L) 

4.0j 3.6 5.0 

--- 0.4 5.0 
13.0 --- 70.0*. 

1.0j --- 5.0 

--- 0.4 5.0 

2.0j --- 70.0*. 

2.0j 1.4 5.0 

--- 0.5 5.0 
3.0j --- 70.0*. 

--- 0.4 5.0 

--- 0.4 5.0 
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Table Vll.2. Contaminants Detected in Residential Wells· 

Volatile Organic Compounds 

Well 
Identification 

0901 

0902 

0903 

Mound PIMt, ER ProgrMt 

Revtaion2 

Date Sampled 

03 FEB 86 

15 DEC 87 

03MAR88 

28JUN 88 

13 SEP 88 

03 FEB 86 

29APR86 

27MAY 86 

15 DEC87 

15 DEC87 

03MAR88 

13 SEP 88 

r Contaminants Detected 

Methylene Chloride 

Methylene Chloride 
Total Xylenes 
2-Butanone 

Acetone 
Ethylbenzene 

Toluene 

2-Butanone 
Toluene 

Toluene 

Acetone 

Methylene Chloride 

Methylene Chloride_ 

Methylene Chloride 

Acetone 
Methylene Chloride 

Total Xylenes 
Butanone 

Ethylbenzene 
Toluene 

2-Butanone 
Acetone 

Methylene Chloride 
Total Xylenes 
Ethylbenzene 

Toluene 

2-Butanone 
Toluene 

Vinyl Chloride 

Acetone 

AI/FS, O.U. t, .. Wide Wort P1M 
June 1111 

Concentration 
(ug/l) 

16.0 

9.0 
8.0 

7.0 (J) 
1.0 (J) 
1.0 (J) 
1.0 (J) 

16.0 
2.0 (J) 

3.0 (J) 

4.0 (J) 

12.0 

5.0 

6.0 

12.0 
8.0 
7.0 

5.0 (J) 
1.0 (J) 
1.0 (J) 

30.0 
10.0 
9.0 
9.0 

1.0 (J) 
1.0 (J) 

3.0 (J) 
3.0 (J) 
2.0 (J) 

3.0 (J) 

w.-u.er. 
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Volatile Organic Compounds (Cont.) 
Well 

Identification 

0904 

0905 

0906 

0907 

Mound Plant, ER Program 

Revision 3 

Date Sampled 

03 MAR 88 

15 DEC 87 

03 MAR 88 

15 DEC 87 

13 SEP 88 

15 DEC 87 

03 MAR 88 

13 SEP 88 

Table VIL2. (2 of 3) 

Contaminants Detected 

Toluene 

Acetone 
Total Xylenes 
Ethylbenzene 

Toluene 

Toluene 

Total Xylenes 
Toluene 

Acetone 

Methylene Chloride 
Acetone 

Total Xylenes 
Toluene 

Toluene 

Acetone 

Rl/FS, O.U. 9, Site-Wide Work Plan 

October1991 

Concentration 
(ug/L) 

1.0 (J) 

11.0 
11.0 

2.0(J) 
2.0(J) 

2.0(J) 

9.0 
2.0 (J) 

3.0 (J) 

8.0 
7.0 (J) 

8.0 
1.0 (J) 

8.0 

2.0 (J) 

Water Users 
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Table Vll.2. (3 of 3) 

Semivolatile Organic Compounds 

0903 14 NOV 85 Phenol 

Metals 

0901 28FEB 86 Zinc (total) 
Beryllium (total) 

0903 15 NOV 85 Zinc (total) 

J - Concentration is an estimated value below parameter detection limit. 

Mound Plant, ER ProgrMt 
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7.1.2.3. Municipal Wells 

As part of the environmental monitoring program, Mound Plant monitors the tritium concentrations in the 

drinking water In 12 surrounding communities (Agure 7.1). ·Table Vll.4 lists the communities and tritium 

levels measured in 1989. 

7.2. INITIAL EVALUAnON 

The residential and municipal wells Immediately downgradlent of Mound Plant have been Included In the 

Mound Plant Potable Water Standards Project (see section 2 of this work plan) and ER Program sampling 

for many years. Other municipal wells are also generally well known. The Site Scoplng Report: Volume 2 -

Geologic Well and Well Information Report (DOE 1990a) lists the currently known domestic wells near the 

plant. The full extent of domestic wells within the 2-mlle radius of the plant Is currently unknown, but the 

potential exists for several dozen wells to be within the radius, and possibly two or three dozen wells to be 

In the Immediate area downgradlent of Mound Plant on Saxony Road and South River Road. Whether any 

wells serve as potable suppliers and are affected by plant operations must be determined. Wells should be 

sampled accordingly. Also, sampling of the previously monitored residential wells should be repeated so 

that analytical results can be subjected to formal data validation . 

7 .2.1. Cisterna 

It Is not known whether cisterns exist within a 2-mUe radius of Mound Plant. The City of Miamisburg water 

department and the Montgomery County water department will be contacted to determine if cisterns exist 

in the area. If cisterns are present, Information as to the construction, system operation, and geographical 

location will be compDed to determine If reservoir water and any accumulated sediment In the cistern will 

be sampled. 

7.3. WORK PLAN RAnONALE 

DOE has agreed to collect all avaDable data pertinent to the clstems and residential and municipal wells 

within a 2-mlle radius of the Mound Plant. The objectives of the residential water investigation are to 

determine the following: 

- the number and location of municipal, Industrial, and domestic supply wells within a 
two-mOe radius of Mound Plant; 

- the location of clstems within a two-mile radius of Mound Plant; 

Mound Plant, EA Progr.m 
Revlalon3 

RifFS, O.U. I, Site-Wide Work Plan 
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Well No. 

0901 
0902 
0903 
0904 
0905 
0906 
0907 
0071 
0271 
0076 

• 

•• 

Table Vll.3 Tritium Concentrations 
In Residential Wells in 1989 

Number 
of 

Samples 
11 
10 
10 
8 

11 
11 
11 
48 
37 
43 

Tritium 
(nCi/L) 

Minimum Maximum Average 
2.2 3.2 2.7 
4.0 6.7 5.0 
0.1 210 0.8 
1.5 2.3 1.9 
0.2 0.9 0.5 
4.1 0.1 5.2 
3.5 4.3 3.9 
0.9 5.2 3.1 + 0.3 
1.7 4.8 2.7 + 0.2 
0.6 3.3 1.7 + 0.3 

AIJFS, O.U. I, S*-Wide Work PIM 
June1111 

-

w.-u ... 
Section 7, ,. 12 



• 

• 

• 

Table Vll.4. Tritium Levels In Community Drinking Water Measured in 1989 (EG&G 1990) 

Location 

Bellbrook 
CentervHie 
Dayton 
Franklin 
Germantown 
Kettering 
Miamisburg 
Middletown 
Moraine 
Springboro 
Waynesville 
West Carrollton 

Number of 
Samples 

12 
12 
12 
12 
12 
12 
13 
12 
12 
12 
12 
12 

Average Concentration 
(nCI/L)8 'b,c 

0.04± .06 
.03± .05 
.02± .05 
.1 ± .05 
.02± .03 

.. 01 ± .05 
.5 ± .1 
.05± .05 
.03± .06 
.1 ± .05 
.002 ± .05 
.02± .04 

8 EPA standard Is 20 nCijL . 
bError limits are estimates of the standard error of the estimated means at the 95 percent confidence level. 
clower detection limit for tritium In community drinking water Is 0.2 nCijL 
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- information on the completion and construction of, the use of, and any previous 
chemical analyses conducted on the water of residential wells; and 

- the potential for contamination of residential wells resulting from plant operations. 

The residential sampling plan will be implemented to ensure public health and safety and to support risk 

assessment. The data qualities objectives are shown in Table VII.S. 

All wells and cisterns within a 2-mile radius of Mound Plant will be located and identified. Limited 

information on wells Is currently available from a public notice issued in the Miamisburg News in December 

1990, and from past sampling conducted on residential wells (Site Seeping Report - Vol 2). This limited 

information will be supplemented by implementing a door-to-door survey within the 2-mile radius of the 

plant. Records from the Ohio Department of Health, Ohio Department of Natural Resources, City of 

Miamisburg Water Department and the County of Montgomery water department will be reviewed to locate 

and compile information on wells and cisterns. The minimum information to be compiled is presented in 

Table Vll.6. The objectives are to obtain a comprehensive list of residential and municipal water users 

within a 2-mile radius of Mound Plant and identify those wells and cisterns most appropriate to sample for 

potential contamination. 

7.3.1. Sample Location and Freauencv 

Select cisterns and residential wells located within the 2-mile radius of Mound Plant will be sampled. 

Cistern samples will be collected from cistern reservoir water and accumulated sediments in the base of 

the cistern, if present. Information compiled about wells in the study area will be put into a data base to 

help prioritize and select wells to be sampled. Wells previously sampled in other programs conducted by 

Mound Plant will be considered for sampling. Any well located within the 2-mile radius that is currently in 

use for domestic purposes will be evaluated for sampling. 

All wells will be assigned an ID number as well as sector location ID and proximity ID. The well ID number 

will be consistent with the current 0900 residential numbering system. The sector 
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Task 

Characterization of 
residential wells 

• 
Table Vll.5. Residential Well Data Quality Objectives 

Purpose Media Field Parameters Laboratory Parameters 

Identify potential for Subsurface soils - Lithologic logs 
contamination of and bedrock (if available) 
groundwater in public - Stratigraphy data 
sector for risk (if available) 
assessment. - Well completion data 

(if available) 

Groundwater -Temperature 
-pH 
- Specific conductivity 
- Dissolved oxygen 
- Redox potential 
- Water level 
- Aquifer tests 

(if available) 
- Pumping data 

(if available) 
- Precipitation data 

(if available) 

- VOCs 
- Semivolatile organic compounds 
- TCL pesticides/PCBs 
- TAl inorganics 
-Bismuth 
-'Fluoride 
- Nitrate/nitrite 
- Nitrite 
- Isotopic plutonium (238, 239/2401 
- Isotopic thorium (228, 230, 2321 
- Isotopic uranium (234/235, 2381 
- Radium-226 
- Americium-241 
- Gamma spectrometry 
-Tritium 
- Strontium-90 
- Total suspended solids 
- Total dissolved solids 
- Alkalinity 

• 
Analytical 

Level" 

I 

I 

I 

I 
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v 
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IV 
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Table Vll.5. (page 2 of 2) 

Task Purpose Media Field Parameters Laboratory Parameters 

Characterization of Identify potential for Sediments - VOCs 
residential wells contamination of (cistern) - Semivolatile organic compounds 

groundwater in public - TCL pesticides/PCBs 
sector for risk - TAL inorganics 
assessment. -Bismuth 

-Fluoride 
- Nitrate/nitrite 
- Isotopic plutonium (238, 239/240) 
- Isotopic thorium (228, 230, 2321 
- Isotopic uranium (234/235, 2381 
-Tritium 
- Gamma spectrometry 
- Strontium-90 

•As defined in "Data Quality Objectives for Remedial Response Activities," EPA-540/G-87/003, discussed in Section 15. 
DOO - Data Quality Objective 
PCB - polychlorinated biphenyl 
TAL - Target Analyte List, includes dissolved and/or total metals and cyanide 
TCL - Target Compound List 
VOC - volatile organic compound 

• 
Analytical 

Level8 

IV 
IV 
IV 
IV 
IV 
IV 
IV 
v 
v 
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SCALE IN MILES 

Note: 1, 1.5 and 2 mile radii shown, measured from plant locus . 

Figure 7 .4. Two mile radius for residential well investigation. 
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Table VJI.6. Residential Wells Inventory 

Geographical location relative to potential areas 
(Assign location 10 by sectors and distance) 
Hydrologic location • downgradientjupgradient 
Proximity to source (feet) 

Well/cistern function - Domestic Irrigation Stock Municipal Industrial Cistern Other -

Functional - Y /N - If no, when last functional: 0-5 yrs. 5-10 yrs. > 10 yrs. 

Well/cistern owner consent • Y /N 

Depth to well/cistern 
When Installed, how Installed -drilled, hand dug 

Depth to water 
Log available - Y /N 
Screened Interval and lithology 

Previous chemical sampling - Y /N 

Sample accessibility - well head tap 

Water softener present - Y /N 
Carbon filter present - Y /N 

Routine Non routine 

Well/cistern construction- open or cased Type: Steel, PVC, Brick, Other Dlam: Inches 

Pump present - Y /N When Installed: 
Material: 
GPM: Type: 

Pressure tank present - Y /N Size: 
Material: 

Source of water to cistern 

Well/cistern condition - Good Poor 

Well/cistern density In sector (spatial distribution) 

Residence with children - Y /N 

How identified - Records, Letter, Reply, Interview 

EPA concurrence - Y /N 

Local Influence Industry Gas Station Highway Farm 

Mound Plant, ER Program 
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RifFS, O.U. 9, Site-Wide Work Plan 
February 1992 

Water Uaera 
Section 7, page17 



• 

• 

• 

10 and proximity 10 will be based upon the eight-radial vectors N, NW, W, SW, S, SE, E and NE, and 

distances of 0.5, 1, 1.5, and 2 miles from radius of the Mound Plant. Figure 7.4 shows the proposed 2-mile 

study area with sectors. The focus of sampling will be in the area where potential of contamination is 

greatest as indicated by air deposition and groundwater modeling. Well logs will be evaluated as available. 

Information featured on the well logs should include general borehole lithology, well construction data, and 

method of well installation. The proposed cisterns and wells to be sampled and the criteria for their 

selection will be submitted to EPA and OEPA for concurrence. The cisterns and residential wells that are 

selected will be sampled two times as specified in Table Vll.7. After the two rounds of sampling, the 

residential well sampling program will be reevaluated for need of additional sampling to support the risk 

assessment. 
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Table Vll.7. Specifications for the Residential Well Investigation Groundwater Sampling 

Environmental Samples 
Groundwater Samples 

Number: 
Analytical Parameters: 

Cistern Water Samples 
Number: 
Analytical Parameters: 

Cistern Sediment Samples 
Number: 
Analytical Parameters: 

Quality Control Samples 
Trip Blanks 

Number: 
Analytical Parameters: 

Equipment Rinsate Blanks 
Number: 
Analytical Parameters: 

Field Ambient Blanks 
Number: 
Analytical Parameters: 

Field Duplicates 
Number: 
Analytical Parameters: 

Matrix Spike/Matrix Spike Duplicates 

To be determined by criteria selection 
Water analytical parameter list; field parameter list 

To be determined by criteria selection 
Water analytical parameter list; field parameter list 

To be determined by criteria selection 
Sediment analytical parameter list 

1 per cooler containing VOC samples 
VOCs 

1 for every 1 0 or fewer samples collected 
Water analytical parameter list 

1 for every 10 samples collected 
VOCs 

1 for every 10 samples collected 
Sediment or water analytical parameter list, as appropriate; field 
parameter list 

Number: 1 for every 10 samples collected 

WATER ANALYTICAL PARAMETER LIST FIELD PARAMETER LIST 
VOCs pH 
Semivolatile organic compounds Temperature 
TAL inorganics Redox potential 
Fluoride Dissolved oxygen 
Bismuth Specific conductivity 
TCL pesticides/PCBs Water level 
Isotopic plutonium (238, 239/240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 238) 
Radium-226 
Americium-241 
Strontium-90 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Nitrite 
Total suspeneded solids 
Total dissolved solids 
Alkalinity 
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SEDIMENT ANALYTICAL PARAMETER LIST 
VOCs 
Semivolatile organic compounds 
TCL pesticidesjPCBs 
TAL inorganics 
Bismuth 
Fluoride 
Nit rate 1 nitrite 
Isotopic plutonium (238, 239/240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 238) 
Strontium-90 
Tritium 
Gamma spectrometry 
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PCBs = polychlorinated biphenyls 
TAL = Target Analyte Ust 
TCL = Target Compound List 
VOC = volatile organic compound 
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8. SOILS 

Within Operable Unit 9, the Sita.wide soils investigation has two main objectives: to determine the regional 

and local extent of soil contamination from Mound Plant emissions; and to define background chemical 

characteristics of soil series types found on and near the Mound Plant Site. 

To satisfy the first objective, soil sampling will be conducted regionally to determine the extent of airborne 

particulate deposition, and locally to determine the presence of contaminated soils along National Pollutant 

Discharge Elimination System (NPDES) Outfall 001 and at the Main Hill seeps. In order to characterize the 

off-plant deposition of airborne radioactive particulates originating from two emission stacks at the Mound 

Plant Oocated on SM/PP Hill and the Main Hill), surface soil samples will be collected along 16 radial 

compass vectors extending from the plant Site to a maximum of 100,000 ft. To investigate possible soil 

contamination associated with NPDES Outfall 001, subsurface soil samples will be collected adjacent to 

the pipeline at six locations. To investigate possible soil contamination associated with contaminated 

seeps, surface and subsurface soil samples will be collected at and down-slope of the seeps. 

For the second objective, soil samples will be collected from locations off the Mound Plant property that 

are believed to be unaffected by past and present disposal practices. These samples will be collected in 

order to determine background chemical soil parameters. Determination of background soil 

characteristics is important for determining baseline risk assessments, determining migration and 

attenuation mechanisms of potential contamination, and developing soil cleanup criteria. Data collected 

during the background soils investigations proposed here will be used for on-plant comparisons of soil 

properties, feasibility studies, and assessment of soils to attenuate and transmit contamination. 

Investigations will be phased to include results of the airborne depositional study. 

The Site-wide investigations will generally not address areas within the plant, as these will be included in 

individual operable unit investigations. The objectives of the Site-wide soils Investigation are to 

- characterize regional soils for airborne deposition from historic emissions; 

- investigate potential contamination of soils along NPDES Outfall 001; 

- determine background chemical parameters; and 

- investigate potential contamination of soils at bedrock seeps around the Main Hill. 

This section outlines the rationale and work required to fulfill the objectives of the Site-wide soils 

investigation. In addition to specific characterization of potentially contaminated soils outside the plant 

boundary, the investigation will provide background data that will be used for comparison and predictive 

• purposes In the individual operable unit assessments. The investigation data will eventually be compiled 
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into a comprehensive report for all operable units of the plant. An overall perspective of the Site soils is 

given, followed by specific sampling requirements and proposals . 
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8.1. OVERVIEW OF CURRENT UNDERSTANDING 

This subsection provides a background description of all Information currently known about Mound Plant 

soils. This overview detaUs the lithology and soD types, geotechnical properties, and nature and extent of 

contamination of ~ound Plant soDs. 

8.1.1. Characterization of Background Soli Conditions 

8.1. 1.1. Lithology and Soli Types 

In this report, geologic materials near the earth's surface wUI be categorized as either bedrock, regolith, or 

soil. Bedrock Is a rock mass that lies In a natural position undisturbed by surface agents (Zumberge and 

Nelson 1976). At Mound Plant the bedrock Is overlain by unconsolidated material called regolith. Regolith 

can exist In a residual form composed of the weathered products of the underlying bedrock, or In a 

transported form containing fragments of rock types that are different from the local bedrock. Both 

residual and transported regoliths may contain developed soU horizons In their upper parts that support the 

biological activity of plants and microorganisms. 

The term sol refers to the weathered and fragmented outer layer of the earth's outer surface (Hillel1982) . 

It Is formed ln~lally through disintegration and decomposition of rocks by physical and chemical 

processes, and Is Influenced by the activity and accumulated residues of numerous species of microscopic 

and macroscopic plants and animals. The physical weathering processes that bring about the 

disintegration of rocks Into small fragments Include expansion and contraction caused by alternating 

heating and cooling, stresses resulting from freezing and thawing of water and the penetration of roots, and 

scouring and grinding by abrasive particles carried by moving Ice, water, or wind. The chemical processes 

tending to decompose the original minerals In the parent rocks Include hydration, oxidation and reduction, 

solution and dissoclatJon, JmmobDizatlon by precipitation or removaJ of components by volatDizatlon or 

leaching, and various physiochemical exchange reactions. 

Soil formation processes continue beyond Initial weathering of rocks and minerals. In the course of soil 

development, the original character of the material Is further modified by the formation of secondary 

minerals (e.g., clay minerals) and the growth of ongoing physiochemical and biochemical reactions in 

addition to those experienced by the original mineral material. The process of soU development culminates 

in the foi'matlon of a characteristic soD profile. 

The soli profile Is seldom uniform In depth, and typically consists of a succession of more or less distinct 

layers, called horizons. Such layers may result from the pattern of deposition, or sedimentation,· as can be 
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observed in wind-deposited (aeolian) soils and particularly in water-deposited (alluvial) soils. The layers 

may also have formed in place by internal soil-forming (pedogenic) processes. Most developed soils have 

three horizons, A, B. and C. The A horizon (topsoil) and the B horizon (subsoil) together constitute· the 

solum. The C horizon of the soil profile is roughly equivalent to the regolith and is called the parent 

material of the soil (Zumberge and Nelson 1976). Similar soil particles are mapped, compiled, and 

published in soil survey manuals. 

8.1.1.2. General Descriptions of Background Soil Conditions 

A detailed soil survey of Montgomery County was published by the U.S. Department of Agriculture (USDA) 

Soil Conservation Service (SCS) in June 1976. Most of the field work supporting this soil survey was 

performed from 1958 through 1967. Soil names and descriptions were approved in 1969, and are provided 

in the USDA Soil Survey Manual of Montgomery County (SCS 1976). This manual was used as a general 

guide in identifying soils found at Mound Plant. It identifies specific soil series, defined as mappable soil 

units of similar morphology, and the engineering properties of the soil units. Based on the information from 

this survey, nine soil series exist at the Mound Plant Site. The soil series include the following: Corwin, 

Fairmont, Hennepin, Made Land, Miamian, Milton, Ritchey, Ross, and Urban Land series (SCS 1976). 

These nine series are further broken down into 17 mapping units which further separate the nine soil series 

by the general slope of location (Figure 8.1). Table Vll1.1 provides the symbols of each mapping unit 

described in this work plan. The general soil descriptions of each soil series (excluding the representative 

profile), transcribed from the USDA Soil Survey Manual of Montgomery County (SCS 1976), are described 

below. A description of the mapping units identified In Figure 8.1 are also included in the general soil 

descriptions. 

Corwin Series 

The Corwin Series consists of dark-colored moderately well drained soils that formed 
in calcareous loam glacial till. In places these soils have a silt cap of loess as much 
as 18 inches thick. They are nearly level to gently sloping and occupy upland areas. 

A representative profile has a very dark grayish-brown silt loam plow layer about 6 
inches thick. The next layer is very dark brown silt loam 3 inches thick. Several 
layers make up the subsoil. The topmost layer of the subsoil is dark-brown silty clay 
loam. Deeper layers are dark yellowish-brown silty clay loam and clay loam and 
brown loam. The subsoil is underlain by calcareous loam glacial till at a depth of 
about 43 inches. 

Corwin soils have a medium available moisture capacity and moderately slow 
permeability. They are seasonally saturated for short periods in winter and early 
spring. Organic-matter content is high in the uppermost 10 to 13 inches of these 
soils. The root zone is medium acid or strongly acid. Acidity decreases as depth 
increases . 
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Note: 
Refer to Table 8.1. for mapping unit symbols . 

• 0 1/4 1/2 3/4 

I ?03- I I I 
N R I I I 

0 1,000 3,000 

(Ref: SCS 1976, sheets 68 and 75) 

Figure 8. 1. Regional distribution of soil classification series 
at Mo~nd Plant and surrounding area. 
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Symbol 

CoB 

FaE2 

FaF2 

HeF2 

HmF3 

MIB 

MnC3 

Mn03 

MaC 

Mt03 

MsS 

MsC2 

Mb 

ReB2 

Rf03 

Rs 

Um 

Mound Plant, ER Program 
Rftlalon 3 

Tabla VIII. 1. Soli Mapping Unit Symbols 

legend 

Mapoing Unit 

Corwin slit loam, 2 to 6% slopes 

Fairmont sDty clay loam, 12 to 15% 
slopes, moderately eroded 

Fairmont silty clay loam, 25 to 50% 
slopes 

Hennepin and Miamian silt loam, -18 to 
25% slope, moderately eroded 

Hennepin and Miamian soDs, 18 to 50% 
slopes, severely eroded 

Miamian silt loam, 2 to 6% slopes 

Miamian silt loam, 6 to 12% slopes, 
severely eroded 

Miamian silt loam, 12 to 18% slopes, 
severely eroded 

Mlamlan-Urban Land Complex 

Milton silty clay loam, 6 to 18% slopes, 
severely eroded 

Milton sDt loam, 2 to 6% slopes 

Milton silt loam, 6 to 12% slopes, 
moderately eroded 

Made land 

Ritchey sOt loam, 2 to 6% slopes, 
moderately eroded 

Ritchey silty clay loam, 6 to 18% slopes 

Ross silt loam 

Urban Land 
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Corwin silt loam. 2 to 6 oercent slopes <CoB). This soli Is In wide, convex strips 
around the base of limestone controlled hills and In small, Irregularly shaped spots on 
the till plains. Surface runoff Is medium to rapid. 

Fairmont Sarles 

The Fairmont series consists of well-drained, dark-colored soils that formed in 
residuum weathered from thin-bedded limestone and clay shale bedrock. These soils 
form on slopes that are moderately steep and very steep. The primary use of these 
soDs Is for pastures and trees. 

In a representative profile, the surface layer Is very dark grayish-brown and olive silty 
clay. It overlies Interbedded limestone and calcareous clay shale bedrock at a depth 
of 19 Inches, which constitutes the C horizon. 

Fairmont soDs have a low available moisture capacity and moderately low 
permeability. They have a shallow rooting depth and are neutral to moderately 
alkaline. 

Fairmont silty clay loam. 12 to 25 oercent s)opes. moderately eroded CFaE2l. This 
soU Is In narrow bands around the sides of hUis and Is undertaln by limestone 
bedrock. The profile of this soU Is slmUar to the one described as representative for 
the Fairmont series, except that erosion has removed so much of the original dark 
surface layer that only 3 or 4 Inches of It remains over the olive-brown subsoil. Rills 
have cut Into the upper part of the subsoil In places. The water Infiltration rate and 
avaUable moisture capacity are lower than uneroded Fairmont soils. Surface runoff Is 
rapid and slope Is a limitation for most nonfarm uses . 

Fairmont silty clav loam 25 to 50 oercent s)ooes. moderately eroded CfaF2l. This soil 
Is In narrow bands around the sides of hills and Is underlain by limestone bedrock. 
The profile of this soli Is similar to the one described as representative for the 
Fairmont series, except that erosion has removed so much of the original dark 
surface layer that only 2 or 3 Inches of It remains. RUis have cut Into the olive-brown 
upper part of the subsoil In places. Surface runoff Is very rapid. 

HenneplnSerlee 

The Hennepin series consists of well-drained soils that are shallow to calcareous 
loam glacial tDI. These soils are steep to very steep, and they are In all townships of 
the county. In Montgomery County, the Hennepin soDs are mapped only In 
undifferentiated mapping units with Miamian soDs. 

A representative profile has a thin, dark grayish-brown silt loam surface layer about 4 
inches thick. This Is undertain by a thin, brown clay loam and loam subsoil. Brown, 
calcareous loam tOlls at a depth of about 12 Inches. The avaDable moisture capacity 
of Hennepin soils Is low. Their permeabDity Is moderately slow. Hennepin soDs have 
a shallow root zone and generally contain small amounts of organic matter. Their 
root zone Is mostly neutral to mildly alkaline. 

Hennepin and Miamian soils with 18 to 50 oercent slooes severely eroded CHmF3). 
These soils are found on banks of the larger Intermittent drainage-ways and along 
valley walls of most of the larger streams In the county. Some areas of the mapping 
unit are dominantly Miamian soDs or Hennepin soils, and In some areas, both soils 
occur. Each soD Is described under Its respective series headings. The profile of 
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these soDs Is slmDar to that described as representative for the Hennepin and 
Miamian series, except that the surface layer and, in many places, the subsoU have 
been lost through erosion, and gullies are common. In many areas of these soils, the 
surface layer Is calcareous loam till, and In other areas It Is a clay loam. In both kinds 
of areas, the soDs are poor for growing plants. The Hennepin soDs make up 50 
percent of this mapping unit, the Miamian soDs about 55 percent, and other soils 
about 15 percent. 

Hennepin and Miamian silt loams. 18 to 25 oercent s!ooes. moderately eroded 
CHeE2l. These soils are along the banks of the larger dralnageways In the rolling 
moraines and along the valley walls of most of the streams In the county. Some 
areas of this mapping unit are dominantly Hennepin sons, some are dominantly 
Miamian sons, and In some areas both soDs occur. The soils In this mapping unit 
have a surface layer that Is thinner than the surface layer of the profile described as 
representative for the Miamian and Hennepin series. Because the slope and erosion 
hazard are similar, these soils were not mapped separately. The Hennepin soli makes 
up about 50 percent of this mapping unit, the Miamian sell about 35 percent, and 
other soils about 15 percent. 

Made Land 

Made Land (Mb) consists of sanitary landfills and small, highly mixed spots outside of 
built-up areas. The original soU profile has been altered or burled. These areas 
contain a mixture of soU material and underlying material, and they commonly contain 
foreign material such as masonry or trash. The value of areas of Made Land for 
farming or construction differs, and on-plant Investigations should be made before 
this land type Is used for these purposes . 

Miamian Series 

The Miamian Series consists of well-drained soDs that formed either wholly or partially 
In calcareous glacial tDI. The upper part of most Miamian soils Is a capping of slit or 
loess that ranges from 0 to 18 Inches In thickness. These soils form on slopes that 
are nearly level to very steep. They occupy upland areas of tUI plains and moraines In 
all parts of the county. 

A representative profile has a brown silt loam plow layer about 7 Inches thick. The 
upper part of the subsol Is 3 Inches of dark yellowish-brown silty clay loam. In 
descending order, the subsol from a depth of 10 to 30 Inches Is dark yellowish-brown 
clay, dark yellowish-brown clay loam, and yellowish-brown loam. Below the subsoil, 
at a depth of about 30 Inches, Is calcareous loam glacial till that Is dense and 
compact. 

Miamian sons have a medium avaDable moisture capacity and moderately low 
permeabUlty. The compact till tends to limit roots to a moderate depth. The root 
zone Is strongly acid In the uppermost 1.5 ft In some places, but It Is less acid as · 
depth Increases. 

Miamian clay loam. 6 to 12 percent seyere!y eroded lMnC3). This soD Is In narrow 
strips along waterways on the moraines and stream-dissected tUI plains. It Is so 
eroded that most of the original surface layer Is gone, and the plow layer Is mostly 
clay loam from the subsoD. In many places, the underlying calcareous glacial till Is 
exposed at the surface . 
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The avaUable moisture capacity and amount of plant nutrients are low. Surface tilth is 
poor. The structure of the exposed subsoil Is unstable arid raindrops effectively 
suspend soU particles, which are carried away In the runoff. Crusting of the surface Is 
common. RDis have formed In many places, and gullies probably wUI form unless 
protective measures are taken. Some areas are gullied, and these are Indicated on 
the soU maps with a special symbol. Vegetation Is difficult to establish on this soli. 

Miamian clay loam. 12 to 18 oorcent slooes. severely eroded CMnD3l. This soil is In 
strips along the small streams on the moraines and stream-<:tlssected till plains. It Is 
eroded so much that most of the original surface layer has been lost, and the subsoD 
Is exposed In many places. Even the underiylng calcareous tDI Is exposed In places. 
The avaUable moisture capacity and the content of plant nutrients are low. The 
exposed clay loam subsoD or loam glacial tDI Is unstable and susceptible to further 
erosion. Crusting Is common. Vegetation Is difficult to establish, and plant cover Is 
sparse. Slope and severe erosion are the dominant limitations for many nonfarm 
uses. 

Miamian slit loam. 2 to 6 oercent s!ooes. moderately eroded CMIB2l. This soU Is In 
large, lrregulariy shaped areas of the undulating moraines and In smaller spots on the 
undulating tUI plains. It has a profUe that Is slmUar to the one described as 
representative for the Miamian Series except that It Is eroded. Surface runoff Is rapid. 

Included In mapping are small areas of severely eroded soDs on the knobs and 
shoulders of slopes. Also Included, mosdy where this soD Is adjacent to Milton soDs, 
are small areas where limestone bedrock Is at a depth of less than· 40 Inches. 
Moderately low permeabDity and the degree of slope are limitations for some nonfarm 
uses. , , 

Miamian-Urb8n Land Complex (MaC>. The soils In this mapping unit are on uplands 
and are underialn by calcareous glacial tUI. Most· of the soils have been disturbed or 
buried by filling and other earthmoving operations. The undisturbed spots are mainly 
a Miamian soH that has a profile slmDar to that described as representative for the 
series. 

Included In mapping are undisturbed spots of Russell and KendallvDie sons. 

Milton Series 

The Milton Series consists of well-drained soDs that formed In 20 to 40 Inches of 
glacial till aver limestone bedrock. These sons occupy uplands and are near1y level to 
moderately steep. 

A representative profile has a dark-brown slit loam plow layer about 5 Inches thick. 
The subsurface layer Is brown silt loam and Is slmnar to the plow layer. These two 
layers combined are 9 Inches thick. To a depth of 25 Inches, the subsoU Is brown silty 
clay loam. Below this Is dark yellowish-brown clay that weathered from limestone. 
Umestone bedrock Is at a depth of 28 Inches. 

Milton soDs have a moderately deep root zone. The available moisture capacity Is 
medium to low, depending on the depth to rock. Permeability Is moderately slow. In 
some places these sons are medium acid to neutral In the uppermost 18 Inches, but 
acidity decreases with depth. · 
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Milton silt loams with 2 to 6 oercent slope CMsBl. This soD Is found on the rims of 
valleys cut Into bedrock and on the crests of bedrock~ntrolled hDis of the till plain. 
The surface layer Is friable and easy to tDI, though It Is susceptible to crusting. 
Surface runoff Is medium to rapid. Umestone bedrock near the surface Is a limitation 
for many nonfarm uses. 

Milton slit loams. 2 to 6 oercent s!Qoes moderately eroded CMsB2l. This soil Is on the 
rim of the valleys cut Into bedrock and on the crests of bedrock-controlled hills of the 
tDI plain. Because of erosion and tillage, the plow layer Is a mixture of the original 
surface layer and the finer textured subsoU. Generally, the upper 6 Inches of this soil 
Is lower In organic-matter content and Is stickler than that of uneroded Milton soils. 
Also the avaDable nutrients are less and the avaUable moisture capacity Is lower. 
Runoff can be Increased when the surface soU crusts. Umestone bedrock near the 
surface Is a limitation for many nonfarm uses. 

Milton silt loam. 6 to 12 oercent s!ooes. moderately eroded (MsC2l. This soD Is In . 
narrow strips along the walls of valleys cut Into bedrock around the sides of hills that 
are controlled by bedrock. This soil Is also a mixture of the original surface soD and 
the finer textured subsoU. ConsequenUy, avaDable nutrients are less, and the 
avaUable moisture capacity Is lower than In a uneroded Milton silt loam. Surface 
runoff Is rapid with these soDs, and can cause severe erosion. 

Milton slltv day loams. 6 to 18 oercent s!ooes. severely eroded lMt03l. These soils 
are found In narrow bands along the walls of valleys cut Into bedrock. It Is severely 
eroded, and all or most of the original surface layer has been lost. The limestone 
bedrock Is exposed at the surface In a few places. The avaUable nutrients and 
avaDable moisture capacity are very low. Infiltration Is slow, and runoff Is rapid to very 
rapid. Plants are difficult to establish. This soD Is better suited to permanent 
vegetation than to cultivated crops. 

Ritchey Serlo 

The Ritchey Series consists of well~ralned soDs that are shallow to bedrock. These 
soUs formed In calcareous glacial tDI and residuum from limestone and limestone 
Interbedded with clay shale bedrock. Ritchey soDs are on uplands and are gently 
sloping to very steep. Bedrock Is at a depth of 10 to 20 Inches. 

A representative profile has a thin, dark grayish-brown silt loam surface layer over a 
thin, brown sUt loam subsurface layer. These layers combined are 6 Inches thick. 
The upper part of the subsoil Is 6 Inches thick and consists of dark yellowish-brown 
sDty clay loam. Dark yellowish-brown silty clay Is at depths between 12 and 15 
Inches. The lower part of the subsoD Is 3 Inches thick and Is typically brown silty clay 
containing many limestone fragments. Below this layer, at a depth of about 18 
Inches, Is limestone or clay shale bedrock. 

Ritchey soDs have very low available moisture capacity, and they are droughty. Their 
root zone Is shallow .. These soils are medium acid to neutral In the upper part and 
neutral to moderately alkaline In the lower part. Ritchey soDs have moderate 
permeabUity. 

Rltchev silt loam with 2 to 6 oercent s!ooe and moderately eroded (ReB2l. These 
soDs occupy narrow bands on the shoulders of slopes of the limestone hills. The 
avaUable nutrients are less and the available moisture capacity In this soU are lower 
than for a less eroded Ritchey soD. The erosion of the surface layer and consequent 
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mixing with the finer textured subsoil has resulted in a surface layer having lower 
organic-matter content and poorer tilth. This soil is subject to crusting. The shallow 
depth to limestone is a limitation of this soil to nonfarm uses. Ritchey silty clay loam 
that has a 6 to 18 percent slope and is severely eroded (Rf03) is in narrow strips 
along the sides of limestone bedrock valleys. It is so eroded that all the original dark 
grayish-brown ·silt loam surface layer is gone and the present surface layer is clayey 
subsoil material. The depth to bedrock is less than 10 inches in many places. The 
few inches of clayey subsoil remaining is very low in nutrients, organic-matter 
content, and available moisture capacity. Vegetation is generally scanty, and cover 
plants are hard to establish on this soil. Slope, severe erosion, and shallow depth to 
bedrock are limitations for most nonfarm uses of these soils. 

Ross Series 

The Ross Series consists of dark-colored, well-drained soils that formed in recent 
alluvium on flood plains. These soils are nearly level and occupy bottom lands. They 
are the dominant soils along the larger streams and common along the smaller 
streams. 

A representative profile has a very dark grayish-brown plow layer about 8 inches 
thick. At depths between 8 and 22 inches is very dark grayish-brown and very dark 
brown silt loam that differs only slightly from the plow layer. Between depths of 22 
and 56 inches, there are brownish layers of fine sandy loam, silt loam, and loam. 
Gravelly loamy sand is below a depth of 56 inches. 

Ross soils have high available moisture capacity. They are moderately j:>ermeable, 
but runoff is generally stow because these soils are nearly level. Ross soils have a 
deep root zone in summer. The root zone is mostly neutral to mildly alkaline. 

Ross silt loam (Rsl. This soil is nearly level and occurs on broad areas of flood plains 
along major streams and their tributaries. It has a friable plow layer that has a high 
organic matter content. Except in areas protected by dikes or levees, this soil is 
subject to periodic flooding, particularly during the winter and spring. Flooding is a 
serious limitation for most nonfarm uses of this soil, particularly for building sites. 

Urban Land 

Urban land. loamy material (Urn). This soil is found on uplands and is underlain by 
glacial till or limestone bedrock. The glacial till is loamy but compact. Surface runoff 
is mostly medium to rapid. 

This land has been developed for residential, business, or industrial use to the extent 
that most of the acreage is under roof and pavement. New construction sites on this 
land type are a potential source of silt pollution in nearby drainage ways. 

The distribution of this soil series across the Mound Plant boundary, as mapped by the SCS, primarily 

consists of Fairmont, Milton, and Miamian soils. However, considerable portions of these areas have been 

disturbed over the years due to construction. It is estimated that approximately one-half of the property 

has been disturbed and is covered by buildings or pavement. 
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Previous investigations by the USDA SCS (1990), Bowser and Momer (1975), Dames and Moore (1976c), 

and WESTON have includ~ geotechnical tests on soil and regolith samples collected at Mound Plant 

(DOE 1991 k). These have included tests addressing dominant USDA texture (applicable to surface and 

near-surface soil horizons), Unified Soil Classification System (USCS) characterization, grain size, moisture 

content, dry density, Atterburg limits, unconfined compression, triaxial compression, hydraulic 

conductivity, and available moisture capacity. A uses soil classification chart is provided in Figure 8.2 as 

a reference for letter symbols representing soil types CNaterways Experiment Station 1953). 

Soil Conservation Service Data 

Table Vlll.2 shows the estimated engineering properties for soil types found at Mound Plant (SCS 1976), 

although the soil samples were not taken within Mound Plant. Most of the original soil at Mound Plant has 

been reworked during operations and Site construction activities. Soil compaction is variable and 

dependent on Site conditions and the types of operations performed (SCS 1990). 

Bowser and Morner. Inc. Data 

Bowser and Momer, Inc. investigated the geotechnical properties of the Mound Plant Area B soils (Bowser 

and Momer 1975). The geotechnical test results are shown in Table Vlll.3. Grain-size analyses were 

performed on samples B-1-2A and B-2-3A at respective depths of 6.0 to 7.5 ft and 8.5 to 10 ft. These 

analyses yielded grain size distribution curves that were combined with Atterburg limit values resulting in a 

USCS classification of CL (sandy clay) for both samples. 

Bowser and Momer also performed three field permeability tests that measured the water loss to the 

formation at specific depths. Water was then added to each hole and the water loss to the formation was 

measured over a 20-minute time period. The results of the field permeability tests (Table Vlll.4) indicate 

that the regolith at each of the test depths was relatively impermeable at its ambient moisture content 

(Bowser and Momer 1975). 

Dames and Moore. Inc. Data 

Dames and Moore, Inc., (1976c) conducted an extensive subsurface soils investigation that Involved the 

drilling of five soil boreholes (BP-1, BP-2, BP-3, DM-5, and DM-6) and nine auger probes (AP-1 through AP-

9). The locations of the boreholes and auger probes are shown in Figure 8.3. The geotechnical test results 

are shown in Tables Vlll.5 and Vlll.6. The tested samples were collected from unconsolidated deposits at 
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MAJOR DIVISIONS 

CLEAN GRAVELS 
GRAVEL AND (UTTLEORNO 

GRAVELLY SOILS FINES) 

COARSE· 
GRAINED SOILS 

MORE THAN 50% GRAVELS WITH 
OF COARSE FINES 
FRACTION (APPRECIABLE 

RETAINED ON AMOUNT OF 
NO. 4SIEVE FINES) 

SAND AND 
CLEAN SAND 

SANDY SOILS 
(UTTLEOR NO 

FINES) 
MORE THAN 50% 
OF MATERIAL IS 
LARGER THAN 
NO. 200 SIEVE 

SIZE MORE THAN 50% SANDS WITH 

OF COARSE FINES 

FRACTION (APPRECIABLE 

PASSING NO. 4 AMOUNT OF 

SIEVE FINES) 

FINE-GRAINED 
SOILS SILTS AND UQUIDLIMIT 

CLAYS ~THAN 50 

MORE THAN 50% 
OF MATERIAL IS 

SILTS AND 
UQUIDLIMIT 

SMALLER THAN 
CLAYS 

GREATER THAN 
NO. 200 SIEVE 50 

SIZE 

HIGHLY ORGANIC SOILS 

NOTE: Dual symbols are used ID Indicate borderUne soU classiftcallons. 
Reference: Waterways Experiment Station 1953 • 

LETTER TYPICAL DESCRIPTIONS 
SYMBOL 

GW 
WELL-GRADED GRAVELS. GRAVEL-SAND 
MIXTURES, UTILE OR NO FINES 

POORLY GRADED GRAVELS. GRAVEL-SAND 
GP MIXTURES, UTTLE OR NO FINES 

GM SILTY GRAVELS, GRAVEL-SAND-SILT 
MIXTURES 

CLAYEY GRAVELS, GRAVEL-SAND-CLAY 
GC MIXTURES 

sw WELL-GRADED SANDS. GRAVELLY SANDS, 
UTTLE OR NO FINES 

POORLY GRADED SANDS, GRAVELLY SANDS, 
SP UTTLE OR NO FINES 

SM SILTY SANDS, SAND-SILT MIXTURES 

sc CLAYEY SANDS, SAND-CLAY MIXTURES 

INORGANIC SILTS AND VERY FINE SANDS, 
ML ROCK FLOUR, SILTY OR CLAYEY FINE SANDS 

OR CLAYEY SILTS WITH SLIGHT PLASTICITY 

INORGANIC CLAYS OF LOW TO MEDIUM 
CL PLASTICITY, GRAVELLY CLAYS, SANDY 

CLAYS, SILTY CLAYS, LEAN CLAYS 

ORGANIC SILTS AND ORGANIC SILTY CLAYS 
OL OF LOW PLASTICTY 

MH 
INORGANIC SILTS, MICACEOUS OR 
DIATOMACEOUS FINE SAND OR SILTY SOILS 

INORGANIC CLAYS OF HIGH PLASTICITY, FAT 
CH CLAYS 

OH 
ORGANIC CLAYS OF MEDIUM TO HIGH 
PLASTICTY, ORGANIC SILTS 

PEAT, HUMUS, SWAMP SOILS WITH HIGH 
PT ORGANIC CONTENTS 

SoiiCiassiHcauonsystem/1-14·92 

Figure 8.2. Unified Soil Classification System chart. 
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Table Vlll.2. Estimated Engineering Properties of Soils for Soil Types Located 

on the Mound Plant Property 

Depth from Percentage Paaalng Slave 
SoH Sellae Surface Dominant 
and Map !Typical USDA" uses~ No.4 No. 10 No.40 
Symbol• Profllal llnl Taature ClaaaHicatlon 14.7mml 12.0mml 10.42 mml 

Fairmont: 0.7 Silty clay loam ML.CL 90.100 90.100 80-90 
FaE2 7·19 Silty clay ML·CL,CH 100 80-100 76-90 
Fef2 19-24 Interbedded ......... ---- ......... ·-· 

limaatona and 
calcareoua clay 
a hale 

Miamian: 0.7 Slit loam ML.ML·CL 90.100 90.100 80-90 
MIB2.Mn03, 7-24 Clay loam to clay CL 90.100 86-96 76·90 
MnC3, MoC 24·60 Loam CL,ML·CL 76-96 76-90 66-76 

Ro .. : Ra 0.22 Silt loam ML.ML·CL 90-100 &o-100 80-90 
22·34 Fine aandy loam SM.ML 100 100 60-70 

Corwin: CoB 0.9 Silt loam M~.ML·CL ......... 100 &o-100 

Hennepin: 0.4 Silt loam ML.ML·CL &o-100 &o-100 80-90 
Hmf3 4-12 Clay loam to loam ML.CL &o-100 &o-100 70.90 
HaE2 12-60 Loam CL,ML·CL &o-100 80-90 70.90 

Milton: 0.9 Slit loam CL,ML·CL &o-100 90.100 80-90 
MSB. Mt03, 9-26 Silty clay loam CL,ML·CL 90.100 85-96 75-90 
MSC2 26-28 Clay CH,ML·CL 76-96 75-90 65-76 
MSB2 28-36 Lima atone 

Ritchey: o-6 Silt loam ML.ML·CL 100 95-100 80-90 
Ra82 6-18 Silty clay loam ML·CL.MH 100 &o-96 86-90 
RFD3 18-24 Limaatona 

Note: Based on the Soil Survey Manual for Montgomery County, Ohio (SCS 1976t. 
•usDA - United States Department of Agriculture System 
buses - Unified Soils Classification System 
cHydraulic conductivity calculated from permeability. 

M9RI042.82 02/26/92 

Hydraulic 
No. 200 Conducdvlty0 

10.074 mml lcmlaacl 

70.85 4.4 X 10-4 • J.4 X 10"3 

70.90 1.4 X 10-4 • 4.4 X 10 ... 

---- .. ...... 

70.90 4.4 X 10-4 • 1.4 X 10·3 

70.85 1.4 )( 10 .... 4.4 )( 10 ... 
65-70 1.4 X 10-4 • 4.4 X 10-4 

70.85 4.4 11 10 .... 1.4 x 1o·3 

3o-56 4.4 11 10 .... 1.4 x 10·3 

80-90 

76-80 4.4 IC 10-4 • 1.4 X 10·3 

65-76 4.4 IC 10-4 • J.4 IC 10"3 

66-66 1.4 x 10 .... 4.4 x 1o·3 

70.90 4.4 X 10-4 • 1.4 IC 10-3 
70.85 1.4 IC 10-4 • 4.4 X 10·3 

66-70 1.4 x 10 .... 4.4 x 1o·3 

76-85 4.4 IC 10-4 • 1.4 X 10·3 

80-90 4.4 IC 10-4 • 1.4 X 10·3 

• 
Available Moleture Parmaabllty 
Capacity llnchaa llnchaa par 

pH par Inch of aoll houri 

6.6-7.3 0.16-0.22 0.63-2.0 
6.6-7.8 0.14~.18 0.2~.63 

........ 

6.1·6.6 0.17~.20 0.63-2.0 
6.8-6.6 0.14~.19 0.2~.63 

7.4-8.4 0.06-0.10 0.2~.63 

6.6-7.8 0.16-0.24 0.63-2.0 
6.6-7.8 0.12~.16 0.63-2.0 

6.1·6.6 0.16-0.22 0.63-2.0 

6.1·6.6 o. 16~.19 0.63-2.0 
6.1-7.3 0. 14~. 18 0.63-2.0 
7.4-8.4 0.06-0.10 0.2~.63 

6.1-6.6 0.17~.20 0.63-2.0 
6.1-6.6 0.14~.19 0.2~.63 

7.4-8.4 0.06-0.10 0.2~.63 

6.6-7.3 0.17~.2 0.63-2.0 
6.1-7.3 0.13-0.17 0.63-2.0 



• 

• 

• 

Table Vlll.3. Geotechnical Test Results 
for Bowser and Momer Test Holes B-1. B-2. B-3. and 84 

Mound Plant - Area B 

Atterburg Limits 

Moisture 
(Moisture Content in Percent) 

Borehole Depth Sample uscsb Content Liquid 
I. D. (ft) 1.0. Classification (%) limit 

B-1 6.0-7.5 2A CL8 11.0 21.0 
8.5-10.0 3A ---- 9.4 ----
13.5-15.0 4A --- 10.1 ----

B-2 6.0-7.5 2A ---- 13.3 ----
8.5-10.0 3A CL8 11.3 21.0 
13.5-15.0 4A ---- 12.0 ----

B-3 1.0-2.5 1A ---- 11.2 ----
3.5-5.0 2A ---- 11.0 ----
6.0-7.5 3A ---- 11.1 ----

8.5-10.0 4A ---- 11.4 ----

B-4 3.5-5.0 2A ---- 10.9 ----
6.0-7.5 3A ---- 9.1 ----

8 Ciassification determined by grain size analyses and Atterburg limits. 
bUnified Soils Classification System 
A - Indicates sample was collected using a split-spoon sampler 
---~ Classification and Atterburg limits not determined. 
Data from Bowser and Marner 1975 . 
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Plastic Plasticity 
Limit 

11.0 
----
----
----

12.0 
----
----
----
----
----

----
----

Index 

10.0 
----
----
----
9.0 
----
----
----
.......... 

----
----
----
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Borehole 
Identification 

A 

8 

c 

Table Vlll.4. Field Permeability Test Results 
for Bowser and Marner Test Holes A, B, and C 

Mound Plant - Area B 

Depth Test Duration 
(ft) Date of Test (min) 

10.0 6-13-75 20.0 

10.0 6-13-75 20.0 

20.0 6-13-75 20.0 

Data from Bowser and Marner 1975 . 

M8RI042.84 02/28/92 
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Water Loss 
from Hole (gal) 

None 

None 

0.125 
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Figure 8.3. Location of Dames and Moore and WESTON geotechnical test holes. 
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Table Vlll.5. Geotechnical Test Results 
for Dames and Moore Test Holes AP-1. AP-4. AP-6. BP-1. BP-2. and BP-3 

Mound Plant - Area B 

Moisture Dry 
Borehole Depth Sample uses Content Density 

I. D. (ft) I. D. Classification (%) Ubs/ttl) 

AP-1 14.0 0002 Cl-Ml 11.2 128 
20.0 0003 Cl-Ml 10.3 133 
24.0 0004 Cl-Ml 10.7 135 

AP-4 19.0 0002 Cl-Ml 9.0 135 
24.0 0003 Cl-Ml 9.2 125 

AP-6 29.0 0004 sw 11.3 129 

BP-1 4.0 0001 Cl-Ml 11.3 129 

24.0 0005 Cl-Ml 10.1 134 

BP-2 9.0 0002 Cl-Ml 9.9 132 
15.0 0003 Cl-Ml 9:3 138 
24.0 0005 Cl-Ml 10.6 139 

BP-3 15.0 0003 Cl-Ml 11.1 132 
19.0 0004 Cl-ML 8.6 138 

8 Remolded sample 
---- Hydraulic conductivity· not measured 
Data from Dames and Moore 1976c .. 
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Measured Vertical 
Hydraulic Conductivity 

(em/sec) 

----
----
----
----
----
----

2.40 X 1 0;8 

4.70 X 10'6 8 

----
----
----
----
----

1.10 X 10'8 
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Borehole Depth Sample 

• 
Table Vlll.6. Geotechnical Test Results 

for Dames and Moore Test Holes DM-5 and DM-6 
Mound Plant - Area 8 

Atterburg Limits 

Moisture Dry 
(Moisture Content in Percentt 

uses Content Density Liquid Plastic Plasticity 
I.D. Cftt I.D. Classification C%t Clbs/ft3 t Limit Limit Index 

DM-5 3.0 0001 CL-ML 11.0 130 24.3 14.6 9.6 
13.0 0005 CL-ML 8.4 140 ---- ......... ----
16.0 0006 CL-ML 8.1 139 17.6 11.1 6.5 
19.0 0007 CL-ML 8.0 137 19.6 14.4 8.3 
22.0 0008 CL-ML 9.0 137 ---- ---- ----
26.0 0009 CL-ML 7.8 137 ---- ---- ----
31.0 0010 CL-ML 10.2 133 19.2 12.2 7.0 
33.0 0011 CL-ML 10.9 131 ---- ---- ----
40.0 0014 GW 9.2 126 ---- ---- .......... 

DM-6 7.5 0001 CL-ML 10.9 130 ---- ---- ----
10.5 0002 CL-ML 9.5 130 16.9 5.6 11.3 
15.0 0003 CL-ML 11.1 118 ---- ---- ----
18.0 0004 CL-ML 9.9 132 14.9 10.0 4.9 
23.0 0006 CL-ML 9.5 138 18.7 12.1 6.6 
25.5 0007 CL-ML 8.9 136 13.9 10.0 3.9 
34.0 0009 CL-ML 8.8 ---- 20.2 11.7 8.5 
36.0 0010 GW 9.6 141 ......... ---- ----

---- Data not collected 
Data from Dames and Moore 1976c. 

M9R1042.88 02126/92 

• 
Measured Vertical 

Permeability 
(em/sect 

----
.. ...... 
----
----

2.24 X 10'7 

.......... 

----
3.06 )( 10-e 
7.38 )( 10'2 

3.32 X 10'6 

----
2.00 X 10"8 

......... 
----
----
----

7.30 X 10"9 
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• 

• 

depths ranging from 3 to 40 ft. Grain size analyses were performed on all samples collected. These 

analyses yielded grain size curves that were combined with Atterburg limit values resulting In a USCS 

classification of CL-ML for samples collected from 3 to 34 ft and GW for samPles collected from 36 to 40 ft. 

For the depth Interval 3 to 40 ft, moisture content ranged from 7.8 to 11.3 percent and dry density ranged 

from 118 to 141 pounds per cubic foot Obs/tt3) for all tested samples. Hydraulic conductivity tests were 

performed on eight samples for the depth Interval of 4 to 40 ft. Values ranged from 1.10 x 10-8 to 

7.38 x 10"2 centimeters per second (cmjsec). Sample DM-6-0010 yielded a hydraulic conductivity value of 

7.30 x 10·9 cmjsec, which does not correlate with Its corresponding uses unit GW (well-graded gravel). 

This value Is not considered valid. 

ER Program Data 

During a Stage 3 Remedial Investigation, the ER Program collected three soli samples during the 

installation of monitor well 0306 and submitted them to the Bowser and Momer Laboratories for 

geotechnical analysis (DOE 1991 b). The location of the well boring Is shown In Figure 8.3. The well 

borehole was drilled with a cable tool, and soD samples were collected using a split-barrel sampler with a 

plastic liner Insert. The geotechnical test results are provided In Table Vlll.7. The tested samples were 

collected from unconsolidated deposits at depths ranging from 20.0 to -40.75 ft. Grain size analyses curves 

were combined with Atterburg limit values resulting In a USes classification of SC-SM for sample 0020 (20 

to 22ft), SM for sample 0032 (32 to 34ft), and CL for sample 0040 (40.0 to 40.75 ft). For the three samples 

tested, values ranged from 0.98 to 1. 78 percent organic matter content, 4,800 to 18,700 mgjkg for Iron 

content, and 200 to 500 mgjkg for manganese content. Table Vlll.7 lists the percentages of organic 

content found In core samples collected from WESTON test hole 0306 at Area B. For the three samples 

tested, organic content values ranged from 0.98 to 1. 78 percent. Because the well borehole was drilled In 

close proximity to Area B, these data provide an estimate of the relative organic content within the nearby 

soils at slmUar depths. Whether these parameters are consistent plant-wide Is unknown, and further 

investigations of other soils In other areas remain the responslbUity of Individual operable units. 

The adsorption capacity of unconsolidated subsurface material may be dependent on the specific clay 

minerals present In that material. The natural soli type at Area B consists of the Miamian and Fairmont 

series. The clay mineralogy for these son types Is a mixed mineralogy class that consists of sepiolite, 

attapulglte, and palygorskite clays. They are chain layer-lattice phylloslllcate mineral-type clays that are 

unstable under leaching conditions (Tan 1982). Also, the texture and structure of most of the soils at Area 

B have been modified during construction activities, and most of the area is now covered by the overflow 

pond and site sanitary landfill. 
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·o 

i~ 
!I 
I • 
! 
l 

I 
j1l 

1 
, f 
~ ii M9RID42.87 02126192 

• 
Table Vlll.7. Geotechnical Test Results 
for WESTON Test Hole MND01-0306 

Mound Plant - Area B 

Atterburg limits 
(Moisture Content in Percent) 

uses liquid Plastic Plasticity 
Classification Limit limit Index 

SC-SM 19.0 13.0 6.0 
SM 18.0 16.0 2.0 
CL 29.0 18.0 11.0 

-- ----

• 

Organic 
Content ·Iron Manganese 

(%) (mg/kg) (mg/kg) 

1.78 9,400 200 I 

0.98 4,800 400 i 

1.73 18,700 500 
---- ----



• The properties of the regolith were identified in the samples from borehole 0306 (Table VIII. 7). These 

samples Identified significant fractions of gravel (15.1 to 34.1 percent), sand (26.8 to 44.8 percent), silt (15.8 

to 31.8 percent), and clay (5.3 to 30.7 percent), and an organic content of 0.98 to 1. 78 percent. Based on 

these results and the description of the natural soil types at Area B, the adsorption capacity of the clay 

fraction of regolith may be a significant mechanism in controlling subsurface contamination at Area B, 

8.1.2. Extent of Known Contamination 

This section provides summaries of all soils-related studies that have been performed to determine the 

extent of radiological contamination from the Mound Plant. 

8.1.2.1. On-Plant Radiological Contamination- Site Survey Project 

Production of plutonium-238 from 1961 to 1979 at Mound Plant resulted in widespread, relatively low-level 

radioactivity of the soils within and near the plant. The background level of plutonium-238 from 

atmospheric testing of nuclear weapons is approximately 0.0002 pCijg in the Ohio area. The Mound Pla,nt 

baseline level, or on-plant background level, is thought to be about 0.01 pCifg (Stought, Edling, and 

Draper 1988). 

• The Mound Plant Site Survey Project conducted from 1982 to 1985 involved the collection and analysis of 

soil samples to characterize the environmental radiological soil contamination, to provide DOE with · 

cleanup cost estimates. Although contaminated areas at Mound Plant had been previously identified from 

routine plant operations and historical records, no comprehensive or qualitative studies had been 

conducted. 

• 

Although the Site Survey Project data was not collected within the context of CERCLA and the current 

rigorous guidance required for-characterization, it does appear to provide a first-order approximation of 
I 

radionuclide contaminant levels and contaminated areas at Mound Plant. Table Vlll.8 provides the 

maximum radioactivity concentrations of contaminated soil areas (Site Scoping Vol. 3; DOE 1991f). This 

table includes all samples reported by the survey, including borehole samples and surface water samples, 

and may not represent surface contamination. The Remedial Action Guidelines represent the DOE D&D 

program cleanup levels and are not considered CERCL.A cleanup guidelines. Figure 8.4 shows the areas of 

known radiological contamination within Mound Plant, excluding the 15 identified hot spots, which are 

small areas and were not located at this scale. These areas have been subdivided for Investigation 

between Operable Units 5 and 6 (see section 3 of this work plan) . 
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Table VIII.&. Maximum Radioactivity Concentrations in Samples from Contaminated Soil Areas 

Site 

AreaD 
Area 1 
Area2 
Area3 
Area4 
Areas 
Areas 
Area~ 
AreaS 
Area9 
Area 10 
Area 11 
Area 12 
Area 13 
Area 14 
Area 15e 
Area 16 
Area 17 
Area 18 
Area 19f 
Area 20 
Area 21 
Area 22 
Area 231 

Pu-238 
(pCijg) 

0.98 
34,000 

17.10 
50.60 

355.00 
0.35c 
1.59 
7.40 

24.40 
8.15 

11.80 
64,000 
313.00 

5.74 
3,500 

144.0 
10,000 

3.71 
1,057 
1.90c 
1.12 
1.67 
0.31 

61.00 
535 
8.30 

Hot Spotsi 
Drainage Ditch 
Spoils Disposal 
Area 
Remedialg 100/25h 
Action Guidelines 

Thorium 
(pCi/g) 

<2 
54.30 

<2a 
5.30 

<2 
<2c 
4.47 

20.52 
254.30 

150 
<2 

5.65 
189.90 

<2 
2.24 

3.46 
9.99 

<2 

4.02c 
<2 
<2 

323.5 
109.00 

<2 

Tritium . 
(pCijmL)I 

1.67 
_b 

5.23 
1.12 

0.35 

o.n 
0.99 

0.72 

5,200k 

Co-60 
(pCijg) 

LDL 

LDL 
250 
LDL 
LDL 
LDL 

LDL 

LDL 

LDL 
LDL 

800 
LDL 
143 

82 

80 

Cs-137 
(pCijg) 

0.6 

LDL 
1.6 

LDL 
1.2 

LDL 

LDL 

LDL 

LDL 
LDL 

200 
31 
7.0 

270 

80 

Ra-226 
(pCijg) 

1.1 

1.2 
0.8 
0.9 
2.0 
3.3 

1.1 

1.2 
_e 

1.2 
0.9 

0.9 
1.2 
0.7 

1.0 

Am-241 
(pCijg) 

LDL 

1.0 
LDL 
LDL 
LDL 
LDL 

LDL 

LDL 

LDL 
LDL 

LDL 
LDL 
LDL 

LDL 

20 

~he total thorium concentration was less than the background level of 2.0 pCijg, using FIDLER screening; therefore, 

radiochemical analysis was not performed. 

bDashes indicate that no data are available for the given area and given radionuclide. 

cMost of the results for this radionuclide for this area are reported as NR: No Result. 

d Area 7 also had a maximum actinium-227 activity of 1,400 pCijg. 

eArea 15 emits 1 Cl per year of radon indicating the presence of radium-226. This may not be a soil area but entombed 

contamination. 
1Sampling of Area 19 was verification sampling conducted after remedial action. Further investigation is addressed in Operable 

Unit 5. 

gCurrent remedial action guidelines for D&D operational cleanup. The CERCLA cleanup guidelines have not been established. 

hRefers to Mound 0&0 action guidelines for restricted and unrestricted areas. ' 

iHot Spots- 15 separate areas of contamination discussed in Site Scoping Report- Vol. Ill (DOE 19911), not shown on Figure 8.4; 

original data published by Stought, Edling, and Draper 1988. 

iRefers to concentrations detected in surface water within areas. 

kDOE 1983. 
1Newly designated area; not discussed fully in Site Sc:aping Report- Volume Ill (DOE 19911). 

LDL- The measured concentration was below the Lower Detection Umit, estimated to be 0.5 pCijg for 

cobalt-60, cesium-137, and americium-241. 
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The entire data set, however, has not been evaluated for random and systematic errors, sampling 

procedures, decontamination procedure analytical methods, or general quality assurance and quality 

control. Section 2 of this work plan provides a general summary of the Site Survey Project. An analysis 

and evaluation of the project methodology and results within the context of CERCLA has been completed 

(Site Scoping Report: Volume 3- Radiological Survey Report [DOE 1991f]). 

8. 1.2.2. Radiological Contamination - Regional Airborne Deposftlon 

As part of the ongoing environmental surveillance program, a soils Inventory was completed In 19n by 

Mound Plant personnel to establish the quantity of plutonium-238 that had been deposited in the 

environment from Mound Plant stack emissions. Samples were collected around and within the plant 

boundary. Core sample depths were 30 em, with a core diameter of approximately 8 em. Ten cores were 

collected and composlted to produce one sample at each of the 79 sample locations. Four samples were 

collected 21 mUes to 32 miles (about 33.8 km to about 51.5 km) from the facility to determine the 

background concentration of plutonium-238. The plutonium-238 concentrations In these four background 

samples averaged 0.1 mCifkm2 (0.0002 pCifg), and any value exceeding that level was assumed to be the 

result of past emissions from Mound Plant (DOE 1991e). 

After statistical analYse& of these data (MAC 19n), an isopleth plot of the plutonlum-238 concentration was 

prepared (Figure 8.5). Based on these data, the total quantity of plutonlum-238 In the off-plant environment 

due to airborne emissions from Mound Plant operations was estimated to be 360 mCI. The error 

associated with this value was estimated to be ±35 percent which Includes sampling, counting, and 

analytical errors. Radiation dose to the public due to resuspended plutonium, even from areas of 

maximum concentration, was well within the proposed EPA standard for transuranium elements In soils. 

The Site Scoplng Report: Volume 8 - Environmental Monitoring Data (DOE 1991 e) tabulates the data 

values used to calculate these parameters. 

8.1.2.3. Plutonium Contamination In the Miami-Erie Canal 

In 1974, an extensive study by Mound Plant was conducted to establish the extent of plutonium 

contamination along the Miami-Erie Canal, to the west of Mound Plant (Rogers 1975). The concentrations 

by depth and a total Inventory of plutonium was calculated. A summary of the study and results Is given In 

section 2 of this work plan. The Miami-Erie Canal Is currently under Investigation by the ER Program as 

Operable Unit 4 (see section 3 of this work plan) . 
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• 8.1.2.4. Tritium Contaminated Solis Along the MiamJ-Erle canal 

• 

• 

As part of the Buried Valley Aquifer Evaluation Project, tritium levels were analyzed In soli borings along the 

Miami-Erie Canal (Dames and Moore 1976b). The highest concentrations appeared to be centered around 

the confluence of the canal with the plant drainage ditch. Concentrations were 198,396 nCI/L at a depth of 

1.2 m (4ft) in the north canal and 10,291 nCi/L at a depth of 0.6 m (2ft) In the south canal (see section 3 

ofthls work plan for additional details). These concentrations were reportedly higher than any tritium 

releases reported by Mound Plant personnel. The soDs beneath the canal were considered to be a 

potential contributor of tritium to groundwater, but an explanation of the tritium sources was not given. 

Historically, for many years prior to 1970 tritiated water was diluted and released from the WO Building to 

the plant drainage ditch as well as the sanitary sewer (Outfall 001, see below). Tritiated water could 

conceivably have Infiltrated the canal and percolated Into groundwater. Tritium may have been 

preferentially bound Into soU minerals as part of the structures of hydrated minerals and not simply held 

within the soU moisture. Kershner and Rhlnehammer (1978) estimated that 90 percent of the tritium In the 

canal soils may be bound to soli minerals and estimated that the half-life of bound tritium Is about three 

years. If such Is the case, then periodic saturation, I.e., annual rising of the water table, may be responsible 

for the periodic tritium rebound In the aquifer . 

On the other hand, percolation through the canal surface may not have been the only source of tritium to 

the soils. The plant sanitary sewer (see below) was also used as a disposal pathway directly to the Great 

Miami River. Leaks along the length of this vitrified clay pipeline may have contributed tritiated water to a 

wider surface area than just the canal. The Dames and Moore (1976b) study demonstrated that tritium 

contamination existed along the entire length of the pipeline, but levels were at least two orders of 

magnitude below those In the canal. 

8.1.2.5. Characterization of Potentially Contaminated Soils Along NPDES Outfall 001 

NPDES Outfall 001 Is a storm sewer pipeline constructed within the plant In 1948 that runs westward from 

the plant to the Great Miami River. This pipeline has been used for discharges of wastewater from the 

radioactive waste disposal facUlty, electroplating facUlty, sanitary waste treatment plant, as well as 

wastewater single-pass cooling water, zeolite softener backwash and minor storm water runoff. Prior to 

1970, tritiated wastewater was dUuted and released to the Great Miami River through this pipeline. Its 

construction of vitrified clay, cast Iron and steel varies along Its length (see description In section 2 of this 

work plan). Although a plastic liner was Inserted In 1981 to curtail or preclude leaks, the potential exists for 

this pipeline to have been a source of soil and/or groundwater contamination . 
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Historically, this pipeline may have been a contributing factor to the tritium contamination in the Buried 

Valley aquifer, a situation alleviated by intermittent, high-volume pumping of the aquifer. Currently, there is 

no evidence that any leaks from the pipeline caused groundwater contamination other than tritium. 

Analyses of ER Program monitoring wells in the area indicate that tritium levels are below regulatory 

standards (see discussion of the Buried Valley aquifer in section 6) and there is no indication of heavy 

metals or radioactivity other than tritium that may have originated at Mound Plant. 

There is little data, however, concerning potential soil contamination along the length of the pipeline other 

than tritium. The Buried Valley Aquifer Evaluation Project (Dames and Moore 1976b) investigated tritium 

contamination along the southern margin of the pipeline. Their borehole logs indicate elevated tritium 

concentration through the entire depth of the upper unit of the Buried Valley aquifer, and minor 

concentrations below the interbedded till unit interpreted to be an aquitard. There is no data on less mobile 

contaminants. If the pipeline was a contributing factor to the tritium contamination prior to the installation 

of the liner, the less mobile contaminants may still be present in the soils. 

8.1.2.6. Characterization of Potentially Contaminated Soils at the Main Hill Seeps 

Eight seeps have been identified on the steep flanks of the Main Hill at Mound Plant. These seeps are 

believ_ed to be discharging from a shallow perched groundwater flow system within open bedding planes 

and fractures in the bedrock and in pore spaces in the over1ying unconsolidated materials. Historically, the 

seeps on the Main Hill were part of the natural groundwater flow system before the construction of Mound 

Plant. However, the facility has altered the natural flow system by controlling the distribution of recharge 

across the landscape of the Main Hill and by enhancing groundwater flow in some areas due to leakage 

from buried water supply lines (DOE 1991n). 

Contaminants known to be present in the water discharging at the seeps include tritium, uranium~233, 

VOCs, nitrate, sulfate, and chloride (DOE 1991 n). Little data exist, however, concerning potential soil 

contamination at the seeps. Due to the known contamination of water emanating from the seeps, soils 

immediately adjacent to and down-slope of the seeps are suspected of containing similar contaminants. 

Soils affected by seeps may be a secondary source of contamination available to the environment. 

8.2. INITIAL EVALUATION AND DATA NEEDS 

There are several types of soils investigations that may be performed at CERCLA sites, depending on the 

goal of the investigation stage. These include an exploratory study, a preliminary site investigation, RI/FS 

characterization, emergency cleanups, remedial response studies, planned removal studies, and 
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verification sampling (EPA 1984). Each of these phases of investigation can provide various levels of data 

that can be used to determine the soil properties identified in the FFA. A summary of the data required for 

basic soil characterization and d~lineation of the presence of regional contamination is presented below. 

8.2.1. Data Needed to Characterize Basic Soil Conditions <Background) 

Data to evaluate the fate, transport, and attenuation of contaminants In the Mound Plant soils are necessary 

to complete the AI. Detailed soil classification has been performed for the soils in the region surrounding 

Mound Plant (SCS 1976). The classifications provide information on the surface soil distribution, the soil 

profile (including USDA and USCS classification), transects of soil stratigraphy, hydraulic conductivity, 

relative permeability, porosity, soil pH, and particle size distribution. The data collected during the SCS soil 

classification study can be considered exploratory for the Mound Plant CERCLA requirements since much 

of the plant has been reworked by construction activities. However, these data are a useful guide in 

determining general characteristics of the undisturbed soils at Mound Plant. 

In order to assess contaminant transport, sorption, degradation, volatilization, and biological processes, 

basic data on the physiochemical parameters affecting the reactions are necessary. In addition to the 
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parameters affecting mass transport described above, basic physical and chemical data Including storage 

capacity, Infiltration rates, cation exchange capacity, soil sorptive capacity, moisture content, and 

mineralogy are required. Some of these data are available for the soDs In Area B. Area B, however, Is 

suspected to overlie the margin of the Buried Valley aquifer that Is not present anywhere else on the plant. 

SoD properties may not be representative of the Site as a whole. 

Soil sampling for geotechnical and general geochemical characteristics is required to establish base levels 

for the soD types found at the Site. Basic data Is needed to establish the static soil matrix properties. 

Parameters such as organic carbon, clay content, mineralogy, and Atterburg limits wRI supply basic data 

for estimates of contaminant transport and attenuation, as well as preliminary Information that may be 

needed for the baseline risk assessment, remedial design, and remedial actions. These should be done as 

part of source term Investigations. The specific requirements of Individual models that may be used to 

predict contaminant fate and transport are not currendy known. Although some general Information about 

Site contamination exists, collection of specific data on the nature and extent of contamination Is currently 

planned to occur during the AI. 

8.2.2. Data Needed to Characterize the Nature and Extent of Contamination 

The characterization of on-plant radiological contamination was attempted by the Mound Plant Site Survey 

Project (DOE 1991f). The project was conducted to provide DOE with estimates of the costs and time 

required to stabilize or remove radioactively contaminated soils at Mound Plant. However, the project 

most closely resembles an exploratory study; It was not Intended to be a definitive RifFS, and after a 

literature search and employee Interviews, sampling locations (core and surface) were established using 

judgmental or biased criteria. These criteria Included site knowledge, screening results, or field team 

choices. Five surface locations were sampled In each grid block, a number that apparendy was based on 

cost considerations. The core locations were, for the most part, biased locations based on FIDLER 

screening and knowledge of site histories. Although the topography and concentration of buildings limited 

both the areas that can be sampled and the areas that have been historically available for disposal, the 

core locations sampled during the project do not appear to provide the data to adequately characterize the 

subsurface contamination In many areas of the plant. Further investigations of radioactively contaminated 

areas are probably warranted. These on-plant investigations should be conducted as part of individual· 

operable unit Investigations. 

Studies of chemical contamination within the plant boundaries have generally been limited to sampling 

associated with building construction or tank removals. Descriptions and results of these limited studies 

are Included In this work 'plan where pertinent. No characterization studies have been performed in the 

• areas of known radiological contamination. 

Mound Plant, ER Program 

Revision 3 

RI/FS, O.U. I, Site-Wide Work Plan 

October 1111 

Solis 

Section 8, page 28 



• Beyond the Mound Plant boundaries, environmental studies have been conducted to monitor radionuclides 

in the regional surface waters and ponds as reported in the Annual Environmental Monitoring reports 

(EG&G 1989a). Data from the environmental monitoring program for the years 1975 to 1989 were reported 

in the Site Seeping Report: Volume 8 (DOE 1991e). Umited additional specific studies were performed by 

Mound Plant in the mid-1970s on soil contamination. These studies were focused on off-plant plutonium 

contamination in the Miami-Erie Canal (Rogers 1975) due to surface water runoff, and the amount and 

distribution of plutonium-238 deposited in regional soils from Mound Plant stack emissions (MAC 1977). 

The Buried Valley Aquifer Evaluation Project (Dames and Moore 1976b) established contamination levels of 

tritium in soils along the Miami-Erie Canal and westward toward the Great Miami River along the trace of 

the Mound Plant sanitary sewer pipeline. No recent data exist beyond these older investigations. 

No studies are known to exist that evaluate hazardous chemical constituents, metals or other radionuclides 

in off-plant soils. The potential for off-plant chemical contamination appears greatest along the plant 

sanitary sewer line, as historical waste management practices could not preclude the possibility that this 

pipeline did not carry hazardous wastes or did not leak. The presence of surficial tritium contamination 

near the pipeline suggests that it did indeed leak, but this could also be attributed to airborne deposition. 

Other than the Miami-Erie Canal, which receives surface water effluent, other areas adjacent to the plant 

appear to have a low probability of having received hazardous wastes from spills or runoff. The slopes of 

• the Main Hill are known to be affected by small groundwater seeps that are contaminated with tritium, 

uranium-233, VOCs, nitrate, sulfate, and chloride. Pending of water along the base of the hill may have 

affected the local soils. 

• 

8.3. WORK PLAN RATIONALE 

DOE has agreed to conduct an investigation of the soils on the Site. The Site-wide soils investigation will 

address the basic characterization of static soil matrix parameters of soil types that occur on the Site and 

the nature and extent of contamination of soils outside the Mound Plant boundary due to local contaminant 

transport or regionally by airborne processes. The work required to fulfill the objectives includes the 

physical and chemical characterization of soil types as well as sample analysis for regional and local 

contamination. The analytical levels for the soil investigations are given in Table Vlll.9. These data are 

intended to detect the presence or absence of contamination, support the risk assessment, and assist in 

the understanding of the Site soil characteristics for the RD/RA processes. 

As a general rule for the Site-wide investigations, geotechnical samples will only be collected fron onsite 

locations. These samples will provide data on site-specific conditions and are not required as part of the 

background investigations. These data will support the evaluations of remedial action alternatives such as 

potential for migration or attenuation and surface water infiltration. 
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• During remedial investigations at Mound Plant Operable Units 1 through 8, soil properties will be required 

to be collected on a site-specific basis. The extent of the soils investigation program for each operable unit 

will be determined by the intensity of data previously collected and the nature of the contamination present 

at a specific site. Specific soil investigations within the plant are scheduled to be performed by operable 

units responsible for geographic plant areas (see Figure 1.2) . 

• 

• 
Mound Plant, ER Program 

Revision 5 

MDOUi-8.DOC 

RifFS, O.U. 9, Site-Wide Work Plan 

Aprll1992 

Soils 

Section 8, page 29a 



f/1 
G 

!l c;· 
:I 

!» 
"0 .. 
CD 
.. f/1 

w& 
0· 01 

• 
Task 

Characterization of regional soils 
Phase I 

Phase II 

• 
Table Vlll.9. Analytical levels for Soil Investigations 

Purpose Media Field Parameters 

Collection of basic chemical Soil -location 
data for soil types that occur -Soil type 
on the Site to support the - Stratigraphic data 
selection of background 
locations 

Establish background Soil -location 
chemical characteristics of - Soil type 
Site soils - Stratigraphic dta 

• 
Analytical 

Parameters level" 

I 
I 
I 

- TAl inorganics IV 
-Bismuth IV 
- Fluoride IV 
- TCl pesticides/PCBs IV 
- Nitrate/nitrite IV 
-Chloride IV 
- Sulfate IV 
- Isotopic plutonium (238,239/2401 v 
- Isotopic thorium (228,230,2321 v 
- Isotopic uranium (234/235,2381 v 
-Tritium v 
- Strontium-90 v 
- Gamma spectrometry v 
-pH Ill 
- Total organic carbon Ill 

I 
I 
I 

- TAl lnorganics IV 
-Bismuth IV 
-Fluoride IV 
- TCl pesticides/PCBs IV 
- Nitrate/nitrite IV 
-Chloride IV 
- Sulfate IV 
-Isotopic plutonium (238,239/2401 v 
- Isotopic thorium (228,230,2321 v 
- Isotopic uranium (234/235,2381 v 
- Strontium-226 v 
-Tritium v 
- Gamma spectrometry v 
-pH Ill 
· Total organic carbon Ill 
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Analytical 
Task Purpose Madia Field Parameters Parameters level" 

%1 
"1:1 ... Sample soils in downwind Characterize nature and -location I 

c8 directions, in major quadrants, and extent of - Soil series I ... 
D> 
3 

in areas of suspected airborne deposited - lithologic logs I 
contamination. contamination, and identify 

presence or absence of - VOCs IV 

contamination. - TAl inorganics IV 
-Bismuth IV 
-Fluoride IV 
- Semivolatile organic compounds IV 
- TCl pasticides/PCB IV 
- USATHAMA explosives v 
-Chloride IV 
- Nitrate/nitrite IV 
-Sulfate IV 
- Isotopic plutonium (238,239/2401 v 
- Isotopic thorium (228,230,2321 v 
- Isotopic uranium (234/235,2381 v 
- Tritium v 
- Strontium-90 v 
- Gamma spectrometry v 
- Cation exchange capacity Ill 
- Permeability test Ill 
- Clay mineralogy Ill 
- Specific gravity Ill 
- Particle size distribution Ill 
- Moisture content II 
- Organic content II 
- Relative density Ill 
- Maximum density Ill 
-pH Ill 
-Total organic carbon Ill 
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Table Vlll.9. (page 3 of 31 

Task Purpose Media Field Parameters 

Sample groundwater at seeps in Groundwater -Temperature 
conjunction with soil sampling at (seeps) -pH 
seeps. - Specific conductivity 

- Dissolved oxygen 
- Redox potential 
-Flow rate 

. "As defined in "Data Quality Objectives for Remedial Response Activities," EPA-540/G-87/003, discussed in Section 15. 
PCB - polychlorinated biphenyl 
TAL- Target Analyte List 
TCL- Target Compound List 
TKN - total Kjeldahl nitrogen 
TP - total phosphorous 
USATHAMA ·U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 

• 
Analytical 

Parameters Level". 

II 
II 
II 
II 
II 
II 

- VOCs IV 
- TAL inorganic& IV 
·Bismuth IV 
-Fluoride IV 
• Semivolatile organic compounds IV 
• TCL pesticides/PCBs IV 
• USATHAMA explosives IV 
·Chloride IV 
- Nitrate/nitrite IV 
-Sulfate IV 
- Isotopic plutonium (238,239/240) v 
- Isotopic thorium 1228,230,2321 v 
- Isotopic uranium 1234/235,238) v 
- Radium-226 v 
-Tritium v 
- Americium-241 v 
- Strontium-90 v 
- Gamma spectrometry v 
-Total dissolved solids Ill 
• Total suspended solids Ill 
-Ammonia Ill 
- Nutrients ITKN, TPI Ill 
-Total organic carbon Ill 
- Alkalinity Ill 
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8.3.1. Characterization of Potential DeposHs from Stack Emissions In Realonal Solis 

Radioactive contamination of surface soils due to Mound Plant operations is believed to be measurable to 

a maximum distance of 11 miles from the plant, based on plutonium-238 concentrations greater than a 

background value of 0.0002 pCifg (MRC 1977). Plutonium-238 in soils was previously characterized as a 

geometric distribution, with concentrations decreasing logarithmically with increasing distance from the 

plant location (Figure 8.5). 

The primary source of radioactive contamination of soils off-plant would be airborne deposition of 

emissions from stacks. Wind blown redistribution of surflc~ contamination from areas within the plant 

boundaries to areas outside Is not shown by existing radiological data (Stought, Edling and Draper 1988). 

Also, current monitoring data Indicate that current emissions are a small fraction of the DOE Derived 

Concentration Guides (EG&G 1989a). Therefore, characterization of radiological contamination of soils off

plant would characterize the result of past practices at Mound Plant. 

There are essentially two source areas for past and present air emissions of radionuclides. For the stack 

on the SM/PP Hill, the primary contaminant of concern is plutonium-238. Other radionuclides and 

isotopes of plutonium would be present as impurities in the plutonium-238, which is the predominant 

isotope and a tracer for the other contaminants. Four main stacks on the Mound Plant Main Hill are close 

enough to act as one source, and the primary contaminant of concern is tritium. At Mound Plant, 

plutonlum-238, tritium, and thorium have been handled In the largest amounts. Umlted data is available for 

the concentrations of plutonium-238 and -239 (DOE 1991e), but none exist for possible thorium, tritium, or 

other metals, or any chemicals that may have been released. 

Regional soil sampling will be conducted to assess the impacts of historical stack emissions from Mound 

Plant. The historic emission practices suggest that most were episodic In nature and did not represent 

steady-state emissions such as would be the case with a power plant. These episodic emissions are not 

easily modeled by GauSsian distribution models that may rely on the annual average wind conditions to 

predict contaminant distributions. Empirical data Is deemed to be the best Indicator of environmental 

impacts. The highest empirical plutonium In soD concentrations (DOE 1991 e) have been shown to lie to the 

west-southwest, upwind of the annual average wind direction (Figure 10.1). Stack emissions at Mound 

Plant have been largely confined to tritium, generally as an oxide O.e., water vapor), particulate plutonium, 

and possibly uranium and thorium. No history of volatile organic emissions outside of fumehoods and 

local ventilation Is known. 

Accordingly, sampling will be conducted whereby the sampling density and analytical parameters will be 

greatest near the plant and decrease with increasing distance from the plant. In compliance with the Clean . 
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Air Act, Mound Plant performs and reports the results of AIRDOS-EPA and CAP-88 to assess the maximum 

distance of radionuclide concentration and effective dose equivalent to the public (see section 10 ofthis 

work plan). These models indicate the maximum concentrations from airborne deposition may lie at 

distances of 2,000 to 3,000 ft (700 to 1,000 meters) from the plant, but because of the episodic nature of 

emissions, the directions may not be predictable. The sampling strategy is, therefore, to obtain data in all 

dii-ections rather than simply to the north-northeast, the prevailing wind direction. This strategy will provide 

the maximum data for the risk assessment. Regional soil samples will be collected in multiple directions. 

Specifications for the airborne depositional investigation is summarized in Table Vlll.1 0. 

It is proposed to sample for airborne contaminants along 16 radial compass vectors (N, NNE, NE, ENE, E, 

ESE, SE, SSE, S, SSW, SW, WSW, W, WNW, NW, and NNW) from the security fence line out to a maximum 

of 100,000 ft at 500-ft, 1,000-ft, or 25,000-ft increments depending on analytical parameters described 

below. Sampling will be keyed to process information and the two primary sources, the SM/PP Hill and 

Main Hill stacks. Sampling will be conducted radially from a point midway between the SM/PP and Main 

Hill stacks (plant locus). Identified sample locations within 10,000 ft of the locus (inclusive) are shown in 

Figure 8.6. Identified sample locations greater than 10,000 ft from the locus are shown in Figure 8.7. If 

samples cannot be collected at a given location because of cultural interference (e.g., a road or building), 

the sample location will be adjusted to the nearest acceptable location. Sample locations will be away 

from any overhead lines, trees or buildings, surface water channels, rills or other drainages. No 

geotechnical samples will be taken as part of this investigation. 

Sampling for chemical constituents will be conducted at the security fence line and at a distance of 1,000 ft 

from the fence line along each of the 16 radial compass vectors. All of the chemicals suspected would 

have resulted from low concentration emissions from fumehoods, ventilation ducts or other low altitude 

sources. One surface (O to 0.5 ft) and one subsurface (1.5 to 2.0 ft) sample will be collected at each 

location. In addition, the soil interval between the surface and subsurface samples will be screened with a 

PID and a FIDLER. As screening dictates, an additional sample may be selected for sample analysis. No 

geotechnical samples will be collected as part of the background soil investigations. All geotechnical 

samples will be collected onsite. 

A total of 32 surface and 32 subsurface samples will be submitted to the laboratory for chemical analysis. 

All of the 1,000-ft and security fence line samples will be analyzed for the analytical parameters shown in 

Table Vlll.10. Sampling and analyses will also be performed for a host of minor radionuclides that are not 

known to have been stacked. These radionuclides were involved with aqueous processes and are not 

expected to be found in the airborne depositional plume. Samples intended for the analysis of radium-226, 

strontium-90, and gamma spectrometry will be collected at the 32 locations described for chemical 

constituents. The results of the analyses will be used to determine the presence or absence of such 
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Table Vlll.10. Specifications for Airborne Depositional Investigation 

CHEMICAL AND MISCELLANEOUS RAD TABLE (AQUEOUS DEPOSITION) 

Environmental Samples 

Surface soil samplesa 
·Number: 

location: 
Depth: 

32 
16 at security fence and 16 at 1 ,000 ft 
o to 0.5 ft 

Analytical parameters: Analytical parameter list and 20% for USATHAMA explosives 

Subsurface soil samplesb 
Number: 
location: 
Depths: 

32 
16 at security fence line and 16 at 1 ,000 ft 
1.5 to 2.0 ft 

Analytical parameters: Analytical parameter list and 20% for USATHAMA explosives 

Quality Control Samples 

Trip Blanks 
Number: 
Analytical parameters: 

Equipment Rinsate Blanks 
Number: 
Analytical Parameters: . 

Field Ambient Blanks 
Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameters: 

Matrix Spike/Matrix Spike Duplicates 

1 per cooler containing VOCs 
VOCs 

1 per 10 geochemical samples 
Analytical parameter list 

1 per 20 geochemical samples 
VOCs 

1 per 10 geochemical samples 
Analytical parameter list 

Number: 1 per 20 geochemical samples 
Analytical parameters: Analytical parameter list (double volume for most 

parameters; triple volume for VOCs) 

Analytical Parameter list 
VOCs 
Semivolatile organic compounds 
TCL pesticidesjPCBs 
TAL inorganics 
Bismuth 
Fluoride 
Strontium-90 
Gamma spectrometry 
Nitrate/nitrite 
Chloride 
Sulfate 
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Table Vlll.10. (page 2 of 3) 

• TRITIUM TABLE (VAPOR DEPOSITION) 

Environmental Samples 

• 

• 

Surface soil samples8 

Number: 211 
Location: 500 ft intervals to 5,000 ft 1 ,000 ft intervals to 10,000 ft 

and 20% of locations from 25,000 ft to 100,000 ft 

Depth: 
Analytical Parameter: 

Subsurface soil samplesb 
Number: 
Location: 

Depth: 
Analytical parameter: 

Quality Control Samples 

Equipment Rinsate Blanks 
Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameters: 

Matrix Spike/Matrix Spike Duplicates 

at 25,000 ft intervals 
0 to 1.0 ft 
Tritium 

211 
500 ft intervals to 5,000 ft 
1 ,000 ft intervals to 10,000 ft 
and 20% of locations from 25,000 ft to 100,000 ft 
at 25,000 ft intervals 
1.0 to 2.0 ft 
Tritium 

1 per 10 geochemical samples 
Tritium 

1 per 10 geochemical samples 
Tritium 

Number: 1 per 20 geochemical samples 
Analytical parameters: Tritium (double volume) 

RADIONUCLIDE TABLE (PARTICULATE DEPOSITION) 

Environmental Samples 

Surface soil samples8 

Number: 
Location: 

Depth: 
Analytical parameter: 

Subsurface soil samplesb 
Number: 
Depth: 

' Analytical parameter: 
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Quality Control Samples 
Equipment Rinsate Blanks 

Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameters: 

Matrix Spike/Matrix Spike Duplicates 

Table Vlll.10. (page 3 of 3) 

1 per 10 geochemical samples 
Isotopic plutonium (238, 239/240) 

1 per 1 0 geochemical samples 
Isotopic plutonium (238, 239/240) 

Number: 1 per 20 geochemical samples 
Analytical parameters: Isotopic plutonium (238, 239/240) (double volume) 

URANIUMaHORIUM 
Environmental Samples 

Surface soil samples8 

Number: 
Location: 

Depth: 
Analytical Parameters: 

Quality Control Samples 

Equipment Rinsate Blanks 
Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameters: 

Matrix Spike/Matrix Spike Duplicates 

77 
At the security fence line, at 500 ft. at 1,000 ft, 
and at 20% of the additional 1,000-ft intervals to a 
maximum of 10,000 ft 
0 to 2 inches 
Isotopic uranium {234/235, 238) and 
isotopic thorium (228, 230, 232) 

1 per 1 0 geochemical samples 
Isotopic uranium {234/235, 238) and 
isotopic thorium {228, 230, 232) 

1 per 10 geochemical samples 
Isotopic uranium {234/235, 238) and 
Isotopic thorium (228, 230, 232) 

Number: 1 per 20 geochemical samples 
Analytical parameters: Isotopic uranium (234/235,238) and 

isotopic thorium (228, 230, 232) (double volume) 

8 Surface soil samples will be obtained according to Mound Plant ER Program SOP 5.2, Soil Sampling with 
a Spade and Scoop (revision 3). 

bSubsurface soil sampling will be performed according to. Mound Plant ER Program SOP 5.3, Subsurface 
Solid Sampling with Hand Auger and Thin-Wall Sampler (revision 2). 

PCB - polychlorinated biphenyl 
TAL- Target Analyte List 
TCL- Target Compound List 
USATHAMA- U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 
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Figure 8.6. Proposed soil sampling locations at Mound Plant fence line to 10,000 feet. 
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Figure 8.7. Proposed soil sampling locations at 10,000, 25,000, 
50,000, 75,000 and 100,000 f~e_t fro111 Moun9 Plant. 
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Table Vlll.11. Specifications for NPDES Outfall 001 Soil Investigation 

Drilling Program 
Number of Boreholes: 
Drilling Technique: 
Depths: 
Total Footage: 

Environmental Samples 

6to 7 
Cable-tool or air-rotary 
15- 30ft 
90-210ft 

Subsurface soil samples - Geochemicala 
Number: 18 to 42 
Analytical Parameters: Analytical parameter list; plus 20% of samples biased for 

USATHAMA explosives 

' Subsurface soil samples- GeotechnicaljMineralogicala 
Number: ·12 to 14 (assume 2 stratigraphic units expected/borehole) 
Analytical Parameters: Particle size distribution (sieve and hydrometer analysis), organic 

content, cation exchange capacity, permeability, clay mineralogy 
(by X-ray diffraction), pH, specific gravity, relative density, 
maximum density, and moisture content. 

Quality Control Samples 

Trip Blanks 
Number: 
Analytical parameters: 

Equipment Rinsate Blanks 
Number: 
Analytical Parameters: 

Field Ambient Blanks 
Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameter~: 

Matrix Spike/Matrix Spike Duplicates 

1 per cooler containing VOCs 
VOCs 

1 per 10 geochemical samples 
Analytical parameter list 

1 per 20 geochemical samples 
VOCs 

1 per 10 geochemical samples 
Analytical parameter list 

Number: . 1 per 20 geochemical samples 
Analytical parameters: Analytical parameter list (double volume for most parameters; triple 

Analvtical Parameter List 
VOCs 
Semivolatile organic compounds 
TAL inorganics 
Bismuth 
Fluoride 
TCL pesticidesjPCBs 
Isotopic plutonium (238, 239/240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 238) 
Strontium-90 
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Analytical Parameter List (continued) 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Chloride 
Sulfate 
Total organic carbon 

Table Vlll.11 {page 2 of 2) 

8Subsurface soil sampling will be performed according to Mound Plant ER Program SOP 5.3, Subsurface 
Solid Sampling with Hand Auger and Thin-Wall Sampler (revision 0) {DOE 1991a). 

PCB - polychlorinated biphenyl 
TAL - Target Analyte List 
TCL- Target Compound List 
USATHAMA- U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 
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Sampling for radionuclides will also be conducted along each of the 16 radial compass vectors at sample 

intervals of 500 ft, 1,000 ft or 25,000 ft out to a maximum distance of 100,000 ft depending on the 

radionuclide. Polonium, tritium and plutonium were historically the dominant stack emissions. Since 

polonium has not been handled since the mid 1970s, and it has a half-life of 138 days, it is not expected in 

the environment. 

Sampling for tritium will be performed at the security fence line, the ensuing locations at 500-ft intervals to a 

distance of 5,000 ft, and then at 1,000-ft intervals to a maximum of 10,000 ft. Tritium has been emitted as a 

tritium oxide and elemental tritium. Vapor transport is suspected to be the dominant transport mechanism. 

One surface (O to 1.0 ft) and one subsurface (1.0 to 2.0 ft) sample will be collected at each location. 

Beyond 10,000 ft, vapor transport of tritium is not suspected to be an effective transport process. As a test 

of this hypothesis, 20% of the locations between 25,000 and 100,000 ft (13 locations) have been randomly 

selected (using a random number table) and will be analyzed for tritium. A total of 211 surface and 211 

subsurface samples will be collected for tritium analysis. The sampling depths include the organic-rich 

surface and the root zone between the 6- and 12-inch depths where soil moisture and associated tritium 

concentrations are likely to be greatest. 

Sampling for isotopic plutonium will be performed at the security fence line, the ensuing locations at 500-ft 

intervals to a distance of 5,000 ft, then at 1,000-ft Intervals to 10,000 ft and then at 25,000-ft Intervals to a 

maximum of 100,000 ft. Plutonium was stacked as a particulate and has been previously mapped to about 

70,000 ft. At all locations, one surface (O to 2 inches) and one subsurface (2 to 12 inches) sample will be 

collected for a total of 262 surface and 262 subsurface samples that will be submitted for isotopic 

plutonium analysis. The results will be used to evaluate the concentration of resuspendable materials at 

the surface and the potential for vertical migration by leaching. 

Sampling and analyses for isotopic uranium and thorium will be performed within the 10,000-ft radius of the 

plant locus. The dominant process activities were repackaging operations that resulted in fugitive 
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• dust emissions and localized contaminated areas on-plant. No stack emissions are known and widespread 

areas of contamination are not suspected. Sampling will be perlormed at the security fence line, at the 

500-ft interval, at the 1,000-ft interval, as well as at 20% of the additional 1,000-ft intervals to a maximum of 

1 0,000 ft. At all locations, one surface sample (O to 2 inches) will be collected for a total of n surface 

samples submitted for analysis of isotopic thorium and uranium. Additional sampling may be required if 

widespread contamination is encountered . 

. 8.3.2. Investigation of Potentially Contaminated Soils Along NPDES Outfall 001 

The presence or extent of contaminants in the soil adjacent to, or below, the NPDES Outfall 001 pipeline is 

unknown. Leaks in the pipeline have recently been identified, but the installation of a plastic liner in the 

ear1y 1980s probably eliminated the pipeline as an active source. However, for 35 years of operation prior 

to installation of the plastic liner, leaking pipes may have allowed wastewater to contaminate soils, 

especially along the vitric clay pipe interval. In order to initially characterize the possible soil 

contamination, a soil sampling program will be conducted along the Outfall 001 pipeline. 

Leakage from the pipeline could be caused by a rupture in the line, or through the joint where two lengths 

of pipe come together. Six sample locations have been identified on the basis of construction transition 

• and at random locations along the vitrified clay portion of the pipeline (Figure 8.8). 

• 

A- sampling location has been placed near manhole 7 due to a leak observed in the area in 1990 during 

maximum river stage (leak was river water). This location is also a point on the pipeline where the pipe 

material changes from cast iron to vitric clay. The sample location at manhole 5 was selected due to pipe 

material change. The remaining four locations along the pipe will identify potential soil contamination 

associated with the vitric clay pipe which, due to construction, presents a higher leakage potential. If the 

area around manhole 4 is accessible, an optional seventh sampling location may be added to the program, 

due to change in pipe material and size of pipe at this location. Borings for wells 0323 and 0324 (described 

in Section 6.3) below the WD building will provide data near manhole 1. Boreholes will be drilled at these 

locations in order to collect geochemical, geotechnical, and mineralogical samples. 

Geochemical samples will be collected at least every 5 ft until bedrock or the water table (estimated to be 

at 30ft) is encountered. Analytical parameters are shown in Table Vlll.11. 

One sample from each stratigraphic unit encountered will be selected for geotechnical/mineralogical 

analysis. These data will provide information on potential contaminant transport and attenuation through 

the soil profile. Sample collection, however, will depend on the physical availabilitY of core samples. Since 
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• 

geochemical sampling retains highest priority and is scheduled for every 5-ft interval, there may not be 

enough material for geotechnical analysis in every borehole. If this is the case, the field team should 

ensure that each stratigraphic unit has had at least two samples collected from the entire suite of 

boreholes . 
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8.3.3. Characterization of Basic Soil Conditions (Background) 

As part of the Site-wide Rl, representative soil samples will be collected to establish basic static soil matrix 

conditions for the naturally occurring soil types found at the Mound Site. Determination of these 

background characteristics for the Site is important for general assessment of contaminant fate, transport 

and attenuation, design of remedial actions, and the baseline risk assessment. These 8 soil series are 

represented by 16 mapping units. The 16 mapping units of the 8 soil series present at Mound Plant include 

Corwin (CoB), Fairmont (FaE2 and FaF2), Hennepin (HmF3, HeF2), Made land (Mb), Miamian (MnD3, 

MnC3, MIB, and MaC), Milton {MsB, MtD3, and MsC2), Ritchey (ReB2, RfD3), and Ross (As). An additional 

soil series is known to occur on the Mound Plant [Urban land (Urn)], but is not included in the background 

investigation because its distribution appears to be limited to the developed Main Hill area of Mound Plant. 

Investigations of this soil type may best be conducted under individual operable units that can control 

sampling locations from knowledge of contaminant distribution. 

The background soil investigation will be phased to optimize the selection of background locations. The 

first phase will consist of sampling the 16 soil series mapping units listed above. Results from these 

analyses and the regional soil depositional investigation (described in subsection 8.3.1) will be used to 

select locations for the phase II sampling. The Phase II sampling locations will be true background 

locations beyond the effects of Mound Plant. The soil samples collected during the Phase I 

characterization of basic soil conditions will be analyzed for the chemical properties listed in Table Vlll.12. 

These data will be used to establish the basic data base for background soil characteristics for the Site. 

Analytical parameters were selected from plant history and expectations of on-plant contaminants. For the 

first phase, soil samples for the 8 soil series represented by 16 mapping units will be taken. Sample 

locations for the 16 mapping units have been determined off-plant, within the Miamisburg area at distances 

~ess than 1 mile). At each location, three surface and three subsurface samples will be collected at depths 

of o to 0.5 ft and 1.5 to 2.0 ft, respectively. Samples will be taken for chemical analyses of the selected 

parameters. The soil type and appropriate stratigraphic and lithologic data on soil horizons will be 
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Table Vlll.12. Specifications for Investigation of Background Soil Conditions 

PHASE I BACKGROUND LOCATIONS NEAR(< 1 MILE) MOUND PLANT: 

Environmental Samples 
Surface soil samplesa 

Number: 
Depth: 

48 (3 at each of 16 locations) 
0 to 0.5 ft 

Analytical parameters: Analytical parameter list, plus molybdenum and lithium 

Subsurface soil samples 
Number: 
Depths: 

48 (3 at each of 161ocations} 
1.5 to 2.0 ft · 

Analytical parameters: Analytical parameter list, plus molybdenum and lithium 

Quality Control Samples 
Equipment Rinsate Blanks 

Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameters: 

Matrix Spike/Matrix Spike Duplicates 

1 per 1 0 geochemical samples 
Analytical parameter list 

1 per 1 0 geochemical samples 
Analytical parameter list 

Number: 1 per 20 geochemical samples 
Analytical parameters: Analytical list (double volume for all parameters) 

PHASE II BACKGROUND LOCATIONS: 
Surface soil samples• 

Number: To be determined 
Depth: 0 to 0.5 ft 
Analytical parameters 
to be considered: To be determined 

Subsurface soil samplesb 
Number: 
Depths: 

-Analytical parameters 
to be considered: 

Analvtical Parameter List 
TCL pesticidesjPCBs 
TAL inorganics 
Bismuth 
Fluoride 
Total organic carbon 
Nitrate/nitrite 
Chloride 
pH 

To be determined 
1.5 to 2.0 ft 

To be determined 

Isotopic plutonium (238, 239/240) 
Isotopic thorium (228, 230, 232) 
Isotopic uranium (234/235, 238) 
Strontium-90 

· Tritium 
Gamma spectrometry 
Sulfate 

8 Surface soil samples will be obtained according to Mound Plant ER Program SOP 5.2, Soil Sampling with 
a Spade and Scoop (revision 3). 

bSubsurface soil sampling will be performed according to Mound Plant ER Program SOP 5.3, Subsurface 
Solid Sampling with Hand Auger and Thin-Wall Sampler (revision 2). 

PCB - polychlorinated biphenyl 
TAL- Target Analyte List 
TCL- :rarget Compound List· 
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collected by the field geologist The exact sampling location Is left to the discretion of the field geologist, 

but should be targeted toward the least disturbed location possible .. 

Agure 8.9 Identifies the sampling locations for the soil samples within the Miamisburg area. These 

locations are In relative proximity of the Mound Plant, and It Is recognized that these soils may have been 

impacted by plant stack emissions and airborne deposition. These locations will provide basic data for 

comparison purposes between the soU types and soU mapping units. The similarities and differences 

between soU types and mapping units can be evaluated for the selection of the background locations that 

will be sampled In phase II. 

For the second phase, the number and location of background locations have yet to be determined. The 

locations will depend on the results of the regional depositional study and will be agreed upon by the 

program managers. However, the Fairmont (FaE2 and FaF2) and Ritchey (ReB2) series only exist in 

Montgomery County within 10 miles of the facility and these sample locations will be sele:cted at the 

furthest distance the series occurs away from Mound Plant. Maps reproduced from the Montgomery and 

Warren County SCS soli survey manuals (SCS 1976) wUI be reviewed to Identify approximate locations of 

the soU series to be sampled. The sample locations will be selected outside the zone of influence from 

Mound Plant based upon Phase I data and the regional soli deposition investigation. The DOC levels for 

the Phase II background locations will be higher than the first phase (Table Vll1.9). Sampling during Phase 

II will Include requirements set forth In the state of Ohio "How Oean Is Oean" policy (OEPA 1991). The 

policy Is guidance toward selecting the number of samples to be taken to determine background 

conditions and provides computational procedures for making the determinations. The number of 

locations used for background son sampling will be agreed upon by the project managers . 

Mound Plot, ER Program 
Revlalon3 

RI/FS, O.U. 9, sn.Wide Work Plan 
October 1991 

Solis 

Section 8, page 43 



• 

• 

• 

8.3.4. Investigation of Potentially Contaminated Soils at the Main Hill Seeps 

Although the water discharging from the Main Hill seeps is known to contain contaminants, the presence or 

extent of contaminants in the soils near these seeps is unknown. In order to initially characterize the 

possible soil contamination, a soil sampling program will be conducted at the seeps. 

Geochemical samples will be collected at the Main Hill seeps. At each seep, three surface samples will be 

collected at depths of 0 to 0.5 ft at the seep, as well as 10 ft and 20 ft down-slope of the seep. Subsurface 

samples will be collected at the sample location nearest the seep at depths of 1.5 to 2.0 ft and 3.5 to 4.0 ft. 

Final locations of surface and subsurface samples will be determined by the field team, based on 

observations made at the seep. In some instances, the exact location of an individual seep is unknown or 

has not been located recently. The possibility exists that certain seeps may not be located during this 

sampling effort due to dry conditions or extreme overgrowth, so every seep identified in Figure 8.10 may 

not be sampled. 

Samples will be analyzed for the chemical parameters shown in Table Vlll.13. The soil type and 

appropriate stratigraphic and lithologic data on soil horizons will be collected by the field geologist. In 

order to assess the relationship of water chemistry to soil chemistry, a water sample will be collected from 

each seep at the same time the soil sample is collected. The seep water samples will be analyzed for the 

same chemical parameters as the soil samples (see Table Vlll.13). 

One sample from each seep location will be collected for geotechnical/mineralogical analysis. This will 

provide information on soils as a medium for transporting contaminants introduced by the groundwater 

discharging at the seeps. Selection of the geotechnical samples will be based on what appears to the field 

sampling team to be representative of soil types at each seep location. The specifications for the Main Hill 

seeps soil investigation are given in Table Vlll.13. The field team should collect the geotechnical samples 

from a nearby sample location to ensure that samples submitted to the geophysical laboratory are not 

highly contaminated, but are representative of the area. Since the geotechnical samples,may not be taken 

from the exact hole from which the geochemical samples were taken, there will be no problems with 

material supply, as may be encountered in borehole investigations . 
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Table Vlll.13. Specifications for Main Hill Seeps Soil Investigation 
Environmental Samples 

Surface soil samplesa 
Number: 
Depth: 

24 
0 to 0.5 ft 

Analytical Parameters: Analytical parameter list plus 20% of samples biased for 
USATHAMA explosives 

Groundwater (seeps) samples 
Number: 8 
Analytical Parameters: Analytical parameter list plus total dissolved solids, total suspended 

solids, ammonia, nutrients (TKN, TP), alkalinity; field parameter list 

Subsurface soil samples - Geochemicalb 
Number: 16 
Depth: 1.5 to 2.0 ft; 3.5 to 4.0 ft 
Analytical Parameters: Analytical parameter list plus 20% of samples biased for 

USATHAMA explosives 

Subsurface soil samples- Geotechnicai/Mineralogicalb 
Number: 8 
Analytical Parameters: Particle size distribution (sieve and hydrometer analysis), organic 

content, cation exchange capacity, permeability, clay mineralogy 
(by X-ray diffraction), pH, specific gravity, moisture content, relative 
density, and maximum density 

Quality Control Samples 

Trip Blanks 
Number: 
Analytical parameters: 

Equipment Rinsate Blanks 
Number: 
Analytical Parameters: 

Field Ambient Blanks 
Number: 
Analytical parameters: 

Field Duplicates 
Number: 
Analytical parameters: 

Matrix Spike/Matrix Spike Duplicates 

1 per cooler containing VOCs 
VOCs 

1 per 1 0 geochemical samples 
Analytical list below 

1 per 20 geochemical samples 
VOCs 

1 per 10 geochemical samples 
Analytical list below 

Number: 1 per 20 geochemical samples 
Analytical parameters: Analytical list below (double volume for most parameters; triple 

volume for VOCs) 

Analytical Parameter List 
VOCs 
Semivolatile organic compounds 
TAL inorganics 
TAL inorganics (dissolved in water) 
Bismuth 
Fluoride 
TCL pesticidesjPCBs 
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Analvtical Parameter List (continued) 
Isotopic plutonium {238, 239, 240) 
Isotopic thorium {228, 230, 232) 
Isotopic uranium {234/235, 238) 
Radium-226 {water only) 
Americium-241 {water only) 
Strontium-90 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Chloride 
Sulfate 
Total organic carbon 

Table VIII. 13. (page 2 of 2) 

Field Parameter List (Water) 
Temperature 
pH 
Specific conductivity 
Dissolved oxygen 
Redox potential 
Flow rate 

8 Surface soil samples will be obtained according to Mound Plant ER Program SOP 5.2, Soil Sampling with 
a Spade and Scoop (revision 3). · 

bSubsurface soil sampling will be performed according to Mound Plant ER Program SOP 5.3, Subsurface 
Solid Sampling with Hand Auger and Thin-Wall Sampler {revision 2). 

PCB - polychlorinated biphenyl 
TAL- Target Analyte List 
TCL - Target Compound List 
USATHAMA- U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 
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